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7 0 SERIES I I

8New Meters. 8Old-Fashioned Values.
Introducing Fluke's 70Series II, next­
generation multimeters that meet the
increasing demands ofyour joband your
budget.
Corisider. At the top of the line, the new Fluke
79 and 29 deliver more high-performance
features - capacitance, frequency, afast 63­
segment bar graph,Lo-Ohms range, Smooth­
ing™, faster ranges - than DMMs costing
much more.
At the entry level, the new model 70,Fluke's
lowest-priced DMM ever, delivers unparalleled
Fluke quality at aprice comparable to "dispos­
ab le" meters.
And in between are all the modelsthat have
made the 70 Series the mostpopular DMM
family in the world - updated, relined and
delivering even more value than ever.

"BASICS" REDEFINED
No matter which 70 Series II you choose, you
get simple, one-handed operation. High
resolution.And bui lt-in, go anywhere reliability.
AutomaticTouch Ho ld®- standard on every
model- locks the reading on the display and
signals you with abeep, automatically updating
for each new measurement without areset.
Leaving you free to concentrate on your work,
not on your meter.
YOUR BEST CHOICE
Best of all , every 70 Series II isaFluke, backed
by aworldwide servicenetwork and an industry­
leading 3year warranty.
So the next time you're in the market for anew
meter, ask for the one that guarantees old­
fashioned value. Fluke 70 Series II. For more
information call1-800-6789-L1T. Or call
1-800-44-FLUKE, ext 33 for the name of your
nearest Fluke distributor.
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Fluke 79Series II & 29SeriesII
$185'
4000 Count Digital Display(9999 inHz &-If- )
63 segment Analog Bar Graph
0.3%BasicDCVoltage Accuracy
Automatic TouchHold"
Diode Test. Audible Continuity Beeper
Auto ranging. Manual Ranging
Holster with Flex Stand ' "
FrequencyCounter toover 20kHz
Capacitance10 pF to9999J.f
Lo-OhmsRange with ZeroCalibration
Smoothing ' "
700 Hours BalleryLife (alkaline)
3year Warranty

79f77/75/73/70 formeasurements to4800 V-A.
29/23/21forhigher energy measurements.
' Fluke 70Series IIsuggested U.S. tist prices range from $69 10 $185.

John Fluke MIg. Co"Inc. P.O. Box 9090 MIS250E Everelf. WA 98206 US.: 206-356-5400
Canada 416-890-7600 011'0, counmes 206-356-5500 0 Copy'ighl 1991 John Fluke Mig
Co" Inc,Allrights reserved Ad no.OC091 Prices and specifications sub ject tochange
withoutnotice.
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Digital storage osc i ll oscopes
sold in today's market come in such
a wide range of features and price
tags that it's hard to determine what
best suits your needs, while still fit­
tingyourbudget. We 'll helpyou make
that decision by taking the guess­
work out of deciphering such impor­
tant terms as digital bandwidth ,
sampling rate, AI D conversion
techniques, resolution ,and accuracy
ofthese unique instruments. Youcan
use our information to find out what
type of DSO is best for your testing
needs. You'll also find a rundown of
20-500 MHz DSO's currently avail­
able in the market place in a com­
prehensive chart on page 38 .Turn to
page 31 and dare to venture into the
world of DSO's!

THE DECEMBER ISSUE
GOES ON SALE
NOVEMBER 5

BUILD AN ENERGY CONSUMPTION METER
Keep tabs on how much your appliances cost to run.

BUILD A HARMONIC DISTORTION ANALYZER
Use your DMM as a display.

ELECTROMAGNETIC THEORY
We look at changing magnetic and electric f ields.

BUILD THE BATTERY TOOL
Use your Ni-Cd batteries to the maximum efficiency.

V IDEO CAPTURE ON THE CHEAP
$99 video capture works th rough a PC's parallel port.

As a service to readers, RADIO-ELECTRONICS publishes available plans or infonnation relating to newsworthy products ,
techn iques and scienti fi c and technolog ical 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 -bui lt projects based upon or from plans or information puhl ished in this magaz ine.

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 se lling ofanysuch
equipment or circuit ry, and suggests that anyone interested in such projects con sul t a patent atto rney.

RADIO-ELECTRONICS, (ISSN 0033·7862) November 1991. Published monthly by Gemsback Publications, Inc.. 500-B Bi·
County Boulevard, Fanningdale, NY 11735Second-Class Postage paid at Fanningdale, NY and additional mailing offices.
Secon d-Cl ass mail regist ration No. R125166280. auth orized at Toronto, Canada. One-year subsc ripti on rate U.S.A. and
possessions $17.97, Canada $25.65(includes G.S.T. Canadian Goods and Services Tax Registration No. R1 25166280),allother
countries $26 .97. All subscription ord ers payabl e in U.S.A. fund s only, via international postal mon ey order or check drawn on a
U.S.A. bank. Single copies $2.95. © 1991 by Gemsback Publications, Inc. All ri9hts reserved. Printed in U.S.A.

POSTMASTIiR, Please send address chanqee to RADIO ELECTRONICS, Subsoription Dept., Box 55115, Boulder, CO
80321·5115.

A stam:red self-addressed envelope must accompany all submi tte d man uscri pts and/or artwork or photog raphs if their return is
desi re should they be rejecte d. We disclaim any responsibi lity for the loss or damage of manuscripts andlor artwork or
phot ograph s wh ile in our possessi on or otherwi se.
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Model SC·9000A
· 3 Wire AC Line Input
•Function Generator
•Triple Power Suppl',l
· 8 Logic LED's

Proto-Board Station

Special! S29SO°

Model V·355
· 19 Calibrated Sweeps
- 6" CRT -Auto Focus
PROBES INCLUDED!

HITACHI Dual Trace Oscilloscope

NOW $59800

-0.5% Accuracy • OCJACVoltage DC Current
-Diode & Battery Test -overloao Protect ion

DC 500V, AC 350V, Ohms 250VOCJAC

SlLE$32~~ S5000

~~~~~9it LCD Meter

Optional Deluxe CarryingCase [[-3D $4.50

e5)Qbra.'
FeaturePacked!
Contemporary Look!

Model
DVM·638

Now Only

$6995

SCOPE Analog Lab

sale! Now $19SO°
Reg. 5225.00

Model SC·6000
· 5 Freq. Ranges
• Variable Positive
Power

• Potentiometer

-11 Functions
- 38 Ranges
- connnuitv Beeper
-Overload Protection

Optional Carrying
Case CA·92 $9.95

Ideal for field applications!
-Light weight -Portable .Hand Held
· Overload Protection •Test Leads

Optional Carrying Case CA-92 $9.95

Rugged& Reliable! ClllIii:lillXli:DJllll~li~,_
- 8 Functions
- 37 Ranges

Sweep FunctionGenerator

Sale! Now $19800
Reg. 5319.95

Model FG-801
-selectabte Wave
& TIL Pulse

· 7 Freq Ranges
(0.2Hzto 2MHz)

- sweeo Ratio 100'1

Model
DVM·636

Now Only

$5995

SCOPE Hand Held
Digital Multimeters
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WHAT'S NEWS
A review of the latest happenings in electronics.

A step toward practical
superconducting electronics

A process for making high-temper­
ature superconducting devices, de­
veloped by researchers at Bellcore
(Livingston, NJ), could help pave the
way for ultra-fast telecommunica­
tions switches and powerful comput­
er circuits. The techn ique demon­
strates the possibility of layering
extremely thin films of superconduct­
ing and non-superconducting materi­
als by aligning atoms in a precise and
predictable way, which vastly im­
proves the critical electrical connec ­
tions between the layers. According
to Bellcore scientists, the key to the
breakthrough lies in their success in
making the molecular compounds
within each layer stand up vert ically
and line up end-to-end. Making the
planes perpendicular to the surface
of the chip allows for the best flow of
electrical "supercurrents" through
the various layers.

In most conventional supercon­
ducting devices, the planes lay flat
and are stacked horizontally. The re­
sulting Josephson junctions-s-the
heart of superconducting elec­
tronics-suffer from two shortcom­
ings: The junctions between the
layers appear to occur randomly, and
there is little control over the location
of those junctions on a chip. That
makes them virtually impossible to

THIS EXPERIMENTAL PROTOTYPE of a
high-temperature superconducting de­
vice, developed by researchers at Bell­
core using an experimental process
called pulsed excimer laser deposition,
could be used to create new generations
of powerful computerized switches.

use in circuits requiring precisely con­
trolled electrical properties.

Bel lcores technique has shown
the possibil ity of making Josephson
junctions more controllable, with pos­
sib le applications in IC's as hi2h­
speed electronic devices. The next
step will be to improve the prototype
device's properties, while uncovering
the basic physics that govern the be­
havior of junctions made from the
new superconductors .

Measuring thin-film surface
area

A highly accurate method to di­
rectly measure the surface area of
minute samples of porous, thin films
has been patented by Sandia Nation­
al Laboratories (Albuquerque, NM),
The technique, an improvement on a
decades-old method, has important
implications for the microe lectronics,
optics, gas-separation, and solar-cell
industries. The use of a solid-state
sensor called a surface acoustic
wave (SAW) device, provides mea­
surements 10,000 times more sen­
sit ive than existing commercia l
instruments and can measure sam­
ples as small as 0.2 em".

The classic surface-area measure­
ment technique in use since the
1930's . known as the BET method
(for its developers, Brunauer, Em­
mett, and Teller), is based on the
premise that a porous material will
absorb nitrogen gas in measurable
quantities proportional to its surface
area. The original method involved
placing the material in a flask. weigh­
ing it. exposing it to nitrogen at its
boiling point, and them measuring the
flask again. The surface area of the
sample could them be calculated
using the weight difference and the
surface area for one molecule of ni­
trogen . The BET technique is still
used today for powders with large
surface areas, but today's BET-mea­
surement equipment cannot discern
the small weight changes that result
from materials with low total surface
ares, such as most thin films .

SAW devices use transducers

lit ho g raphic all y patterned on a
piezoelectric substrate to launch and
detect acoustic waves that interact
with so lids, liquids, and gases on the
SAW devices surface, providing infor­
mation about the material's charac­
teristics. When exposed to nitrogen
gas, a thin film on the surface of the
SAW device absorbs nitrogen and in­
creases in mass, slowing down the
acoustic wave as it travels along the
surface . The slowing causes the os­
cillation frequency to decrease, and
that change is recorded by a frequen­
cy counter. The film is exposed to
various concentrations of nitrogen
gas to obtain the data required to
carry out the BET analysis. The SAW
device can measure a mass change
as small as 20 picogram (a picogram
is one trillionth of a gram), as com­
pared to a standard 'BET system,
which can only measure mass
changes of about 1million picograms.

NARDA opposes universal
scrambling of cable signals

The National Association of Retail
Dealers of America (NARDA), in re­
sponse to reports that cable compa­
nies in some areas are applying to
local boards to be allowed to scram­
ble all stations on their systems ex­
cept those that can be picked up by
regular antennas, passed a resolution
opposing the universal scrambling of
cable signals . According to NARDA
president Ed Knodle, universal
scrambling, which would require that
all subscribers use cable-supplied
boxes to pick up both basic and pre­
mium channels, "would render
useless our best products, such as
cable-ready TV's and VCR's, remote
control, and all the new technologies
which give consumers enhanced vid­
eo, sound, and convenience ." Kno­
dle, referring to universal scrambling
as another way for the cable compa­
nies to generate revenues at the ex­
pense of manufacturers, retailers,
and consumers, urges retailers "to
be alert for this kind of attempt in their
commun ities and to be ready to com­
bat any such move." R-E
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NEWS
Whats new in the fast-changing video industry.
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• Super-premium CRT's. The
next TV trend from Japan might be
the deluxe or super-premium picture
tube. Matsushita, which makes Pan­
asonic TV 's, has a major hit on the
Japanese domestic market with a
tube it calls "Gao, " which loosely
translates from the Japanese as
"king of pictures" (Radio-Elec­
tronics, September 1991), Gao is
available in Japan in 26-, 27-, 31-inch
sizes in top-of-the-l ine Panason ic
sets. It is scheduled to appear mo­
mentarily on the American market,
first in the 31-inch, and then the 27­
inch size. The major attribute of this
new tube is its flatter faceplate, with
sharp reduction in reflections . The
front panel's light transmission on the
31-inch set has been reduced to
33 .5% from Panasonlc's standard
47 .5%, and the tube 's new electron
gun and drive system maintain bright­
ness and result in better focus.

It now turns out that Gao is only the
forerunner of a rash of such super­
tubes. Not to be outdone, Sony has
introduced the " Super Trinitron" in
Japan, and the company said it will be
offered in the U.S . as well. This new
tube improves on Sony's vertically flat
faceplate by sharply reducing the cur­
vature of the horizontal plane. The
tube will be offered in 27- and 32- inch
versions , and Sony says that ambient
reflections are virtually eliminated in
the new tubes.

A third super-deluxe picture tube
was introduced in Japan at our dead­
line by Hitachi. The 27-inch version is
claimed to have a 40% flatter screen
than .the same company's conven­
tional tube . Further informat ion on
this and other competitive entries
into the high-priced tube field are ex­
pected in the next few weeks .

• Widescreen programs com­
ing? Widescreen TV sets using the
16:9 ratio, as opposed to the stan­
dard 4:3 , have now been introduced
in France, Germany, Italy, and Spain .
As reported here (Radio-Elec­
tronics, October 1991), they're
headed to the U.S . under such
brands as JVC, Hitachi ,Toshiba, and,

later, RCA. But what do you show on
them? Well, you can cut the top and
bottom off a standard TV picture to
squeeze it into the new widescreen
proportion, or you can show some of
the few readily available letterbox
laserdiscs and videotapes . Thomson
Consumer Electronics, the parent of
RCA and GE in the U.S ., has started
a campaign to convince movie com­
panies, broadcasters , and cable
companies to develop more wide­
screen programs in anticipation ofthe
arrival to the new sets. For the time
being, it is concentrating on the letter­
box format, but it is also trying to
persuade programmers to produce
more shows in widescreen propor­
tions for conversion to upcoming for­
mats . Upcoming formats include
Advanced Compatible TV (ACTV) , a
w idescreen transmission system
compatible with standard broadcast­
ing, and widescreen VCR's, which
are compatible with conventional pro­
grams as well as 16:9-aspect pictures
(but not HDTV-see below). The lat­
ter has already been developed by
JVC for the European market, and an
Ame rican version will be marketed as
soon as standards can be set.

It mayor may not be the writing on
the wall, but widescreen TV receivers
suffered a setback this summer,
when introduction by Thomson in En­
gland was postponed to next year.
Among the reasons given were poor
economic climate, a disagreement in
the European community over stan­
dards for satell ite broadcasting­
specifically whether and when wide­
screen broadcasting will be re ­
quired-and the advisability of
wait ing for the 1992 Olympics (which
will be broadcast in widescreen
HDTV) to take advantage of the best
promotional opportunities.

• HDTV VCR is set. Japanes e
companies have agreed on a stan­
dard VCR for recording and playing
back high-definition pictures. To the
surprise of some, it's not digital , but
analog-a new analog system that is
incompat ible with VHS but resem­
bles it in some respects . Hita chi,

Matsushita , and Sony are the ori ­
ginators of this system, which is de­
signed for Japanese HDTV stan­
dards, but could also accommodate
other HDTV specs. The system ,
which employs no data compression,
uses half-inch metal-particle tape in a
dustproof cassette sl ightly larger
than the VHS version, and can record
or play back for three hours. The sys­
tem is said to oe capable of storing
five to six times the amount of infor­
mation contained in a standard NTSC
signal. However, if the United States
adopts a digital HDTV system, you
can bet there will be plenty of pres­
sure to move home video recording
into the digital age as well.

• Multimedia confusion. Inte r­
active video, or multimedia, is the hot
new product-at least theoretically.
But it may be in for a batt le of stan­
dards that will make the Beta-VHS
debacle look like a friendly debate.
For one thing, the two major consum ­
er formats of 1991, Commodore's
CDTV and Philips' CD-I , are com­
pletely incompatible. Then there are
the multimedia systems designed as
computer peripheries , such as Intel's
DVI, along with other incompat ibles.

But in the end, consumer multi­
media may derive from video games,
although there's plenty of confusion
there, too. Although Philips will con­
vert some of the hottest Nintendo
games to CD- I, and Nintendo will de­
sign some more for the system,
Sony-as we reported here-will be
introducing its own CD-ROM based
multimedia game format called Super
Disc-incompatible with everyth ing
else , of course . Meanwhile, Sega
and JVC have signed an agreement
for a console combining a CD-ROM
player with Sega's Genesi s 'video
game. NEC has been marketing a
CD- ROM player for its TurboGrafX
video game and will soon market a
combin ation player. One software de­
veloper said he has already counted
12 mutually incompatible CD-based
entertainment and information multi­
media systems- and there are cer­
tain to be more on the way. R-E



RELEASE 2.2

A total computer simulated electronics labora ory including Free built-in
Instruments and Components to build and tes circuits

and get three PROTOWARE'· modu les included for just $20 extra.That's
a savings of nearly $40!

• Requires IBtvVPC, SI2K RAM, EGNVGA Video, & mouse.

BONUS OFFER
3 PROTOWARE'MMODULES $19.95
(Diodes, Transistors & Electronic Organ)

N ew , PROTOLAB'" 3.0. a state of the art electronics lab for your PC,
upgraded with the most requested enhancements. W ith Release 3.0
you stil l build, experiment and test actual ci rcui ts choosing from an
unl imited numb er of passive components, just as the origina l Release.
Then analyze your circuit with the bui lt-in multimeter, oscilloscope or
signal generator, but in a more advanced way.

PROTOLAB'" 3.0 includes co lor EGA/VGA graphics, qui ck funct ion
key menu selection, and on-line help , plus user preferences which
customize your program! Most importantly, Release 3.0 supports
advanced componentsavailable with PROTOWARE'" circuit modu les.

Oscilloscope

PROTOLAB™Release 3.0* $129.95

Ammeter Watt meter

Voltmeter Ohmmeter PROTOWARE
W

Cir cuit Module

e..~ fCI4it? e.tt
l-tO()-512- roer

In the future, your fun wi ll continue as new PROTOWARE'" modu les
are introduced taking you into more advanced topics. W here else
could youfind thousands of do llarsworthof partsand instruments~
fortheone low price of $129.95?Ordern ow for a limited time,~

.~ an

' nterplex GLOBAL
IJncDdmUpsat~ntyeS ~6°~~1\~~~~~~~: ~New Haven. CT 06512 SPECIALTIES®

©1991 Interple x Electronics A030

PROTOWARE'" cir cuit modul es expand your lab into the world of
di od es, transistors, and specia l function l inear ci rcuits. Each
PROTOWARE'"d isk, sold separately, coversa particular topi c, such as
transistor amplif iers. Circuits are presented in a "cook-book" format
rnaklng iteasy to learn and understand. Changecomponent values,and
analyze the ci rcuit in the same way asalways.Or "play" the Electroni c
O rgan whileyou study it' soperation. Plus, view thecirc uit in schematic
or pictorial presentation. Imagine a PROTOBOARDI!< layout to follow
right on your computer screen!
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If You·re serious
About a Future in

Electronics, Ensure that
Future with the Best
Educational naining

Available.

FREE!
SEND FOR YOUR CIE HOME
STUDY COURSE CATALOG AND
RECEIVE A FREE 24 PAGE CIE
ELECTRONICS SYMBOL HANDBOOK!

Includes hundreds of the most frequently
used electronic symbols. Published by
CIE exclusively for our students and
alumni. Yours free when you
request a CIE Course Catalog.



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

• Only CIE rewards you for fast study. ClE 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.

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
training.

Just ask
any of the
1SO,ODD-pius
graduates of
the Cleveland
Institute of
Electronics
who are
working in
high-paying
positions with
aerospace,
computer,
medical,
automotive
and communi­
cation firms
throughout the
world.

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

I 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. ClE 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!

CIE PROVIDES YOU WITH A
LEARNING METHOD SO
GOOD, Irs 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 ClE lessons are designed for
independent study, ClE's instructors
are personally available to assist you

with just a toll­
free call. The
result is practical
training... the
kind of experi­
ence you can put
to work in today's
marketplace.

LEARN BY
DOING...WITH
STATE-QF­
THE-ART
FACILITIES
AND
EOUIPMENT.
In 1969, CIE

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

core lessons 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 school that actually rewards you
for fast study, which can save you
thousands of dollars.

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

FINANCIAL AID AVAILABLE TO
QUALIFIED INDIVIDUALS.

•••••••••••••••
I D YES! I want to get started. I
I Send me my CIE school catalog includ- I
I ing details about the Associate Degree I
I Program. (For your convenience, ClE I
I will have a representative contact you - I

there is no obligation.)
I AE30 I
I Nam e: I
I Address: I
I I
I City : State: I
I II Zip : Ag e:---- I
I Phon e No. ( __ ) I
I Check box for G./. Bulletin Benefit s I
I D Vete ran D Active Duty I

II Illl.'!·~·lT3 II
00~,,"~',"D' '''-''00
~ <

I ! ~ I
CLEVELAND 9,. ~

I
I INSTITUTE OF ~< "0"• •~Q9< 6' II

ELECTRONICS

I 1776 East 17th Street A school of thousands. I
Cleveland, Ohio 44114 A class of one.

I (216) 781-9400 Sinc e 1934 I

•••••••••••••••



ASK R-E
Write to Ask R-E, Radio-Electronics, 500-B Bi-County Blvd., Farmingdale, NY 11735

FIG. 2-YOU CAN DISREGARD the existing flashing unit and control the flasher bulbs
using this circuit.

way I can get rid of it is to reboot
the computer. What's causing
this and is there anything I can do
about it?-F. Geoffrey, New York,
NY

The reason you're having a prob­
lem like this is due to a combination of
things , Anyone of them individually
won 't cause the problem that you are
seeing but, when you put them to­
gether, the result is messed up video.

You didn't ment ion your exact vid­
eo setup in your letter but I'd be will­
ing to bet my new pair of white tennis
shoes that you've got a sixteen-bit
VGA card and a regular eight-bit
mono card. And not only that , but I'll
bet you've got your VGA card in a
sixteen-bit slot and it's configured to
run as a sixteen-bit device. That in
itself wouldn't be too much of a prob­
lem, but the way the IBM video
screen is set up along with how the
display memory is organized is what
causes your problem with getting the
messed up video.

Each pos ition on the screen re­
quires two bytes of memory-one for
the character and the other for i,ts
attribute. The first byte is what you
type at the keyboard and the second
is what determ ines either the color
(for your VGA), or the highlighting
and underlining (for your mono­
chrome), Also, when you havea VGA
card in your system, the computer
will address the screen two bytes at a
time. The first byte will be put on the

WIG-WAG CIRCUIT?
I have a 1982 Toyota and would

like the hazard lights to light side
to side rather than simply on and
off. I've been told that the way to
do this is with something called a
"wig-wag" circuit-also known
as a sequencer board. I'm not
sure what this is and was wonder­
ing if you could help me.-R.
Berkey, Seattle, WA

You can take some comfort from
the fact that I, too, don't have any
idea what a "wig-wag" circuit is and,
as far as I'm concerned , sequencer
boards are devices for electronic mu­
sic. I think that the term "wig-wag"
refers more to what the circuit has to
do rather than specifying a particular
collection of components or a par­
ticular circuit layout.

There are lots of ways to achieve
the effect you 're looking for, and
which one you use depends on how
slick you want it to be and how much
work you're willing to do. All of them,
however, presuppose that you have
some way to isolate the left and right
flasher lamps on your car since you
have to be able to address each side
of the car separately for any wiring
scheme to work. If your car, like most
other ones, uses the directional fila­
ments for the flashers, you won't
have any problem.

The easiest way to do the job is to
use a double -pole, double-throw relay
as shown in Fig. 1.Youcan try control­
ling the relay directly from the output
of the flasher unit but I'm not sure
whether your car has a mechanical or
electronic flasher unit. If the unit is

IVGH r
S IP e;..

.,.----0-------BULB S

F~a",~0--</'"
FL,AS/lt"R I 51

B ~ LEFTZ Gliol/Hi) SIP£
o ~'fI BL/i-BS
a:b FIG. 1-THE EASIEST WAY to make your
w flashers blink side-ta-side is to use a dou­
u:l ble-pole, double-throw relay as shown
6 here. You can control the relay directly
Ci from the output of the car's flasher unit if
ii the unit is mechanical.
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mechanical, you can wire the circuit
as shown in Fig. 1-but don't forget
to add the switch oryou won't be able
to turn the bulbs off.

If the flasher unit is electronic,
you'll have to take the signal from
farther down the line at a point where
the existing circuit is designed to
drive the filaments of the bulb. Once
you find that point, the wiring to the
relay w ill be the same as what is
shown in Fig. 1.

A more exotic flashing alternative
can be gotten by disregarding the ex­
isting flashing unit and controlling the
bulbs completely by the electronics
shown in Fig. 2. The 4017 is driven by
a 555 clock whose frequency can be
set with the potentiometer. Since the
4017 has ten outputs, you can assign
each of the bulbs to an output and, by
picking the output numbers and clock
frequency carefully, you can flash the
bulbs in pairs, all together, or even
individually.

BLINKING BLOCKS
I have a PC-compatible com­

puter with both a VGA and mono­
chrome monitor connected to it. I
need th is setup because some of
the software I use was only works
on the monochrome screen. The
problem I'm having is that when I
run program's on the mono­
chrome screen, it often leaves
blocks of inverse and blinking
video on the screen and the only
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Don't Wait,

This Offer Can't Last!
Reg. Price, $259

Universal
Handi­

CounterT
"

Model 3000,
$375. and

Bench Model
8030, $579 .

Both offer
frequency ,

period, ratio
and time
interval.

__ r _ rJ !! _ __ ___II,....
... .".... '-I .,,,.,..~

Call for free catalog - Factory Direct Order Line:

1-800-327-5912
FL (305)771-2050 • FAX (305)771-2052

r.IRr.U= 1R'i ON FREE INFORMATION CARD

OUI Sea V'Ja'f 'N\
1:en1\\nat~ 'f to b\O'N 'fOU a oo.e\ 28\0.
\Ne'Ie 'fp\n% \u\\ Ian%e M: ade \n the U.s·f\·
*li:\00. 0\\ 0UI ndnO uade Ins.M
~ d\scounts a
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• Full range -10Hz to 3GHz.
• LCD display (daylight visibility).
• True state-of-the-art technology with the

high speed ASIC.
• NiCads & Charger included.
• Ultra-high sensitivity. • 4 gate times.
• Extruded metal case. • Compatible with MFJ207.

Suggested options
TA100S: Telescoping Whip Antenna $ 12.

CC30 Vinyl Carry Case $ 14.

BL10: LED Backlight... $ 15.

BL28: EI Backlight for use in roomlight and
low light. : $ 45.

BG28: Bargraph Signal Levellndicator $1 00.

TCXO 30: Precision ±0.2ppm 20 to 40°C temp.
compensated time base $1 00.

5821 NE 14th Ave. • Ft. Lauderda le, FL 33334
5% Ship/Hand ling (Max. $10) U.S. & Canada .
15% outside continental U.S.A.
Visa and Master Card accepted .



Earn Your B.S. Degree
in

ELECTRONICS
or

COMPUTERS

By Studying at Home
Grantham College of Engineering,

now in our 41st 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 C languages - as well as
Assembly Language, MS DOS, CADD,
Robotics, and much more.

Our Electronics B.S. Degree Pro­
gram includes courses in Solid-State
Circuit Analysis and Design, Control
Systems, Analogi Digital Communica­
tions, Microwave Engr, and much more.

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

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

•
Accredited by

~ the Accrediting Commission of the
Z National Home Study Council
o •a::
~ GRANTHAM
~ College ofEngineering
(5 Grantham College Road
~ Slidell, LA 70460
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lower eight bits of the bus and the
second byte, the one controlling the
attribute, will be put on the upper
eight bits.

Since the monochrome card is an
eight-bit device sitting in an eight-bit
bus, it never sees the attribute byte .
As a result, when DOS clears the
monochrome screen or does some
other activities, the data is sent to the
monochrome card, but the attributes
(sent at the same time as the data but
on different data lines) never get
there .

Programs that write directly to the
monochrome screen can poke any
attributes directly, but a more legiti­
mate write to the screen through one
of the DOS services won't work
properly. The culprit in all this is the
VGA card's BIOS since it loads itself
in memory at boot up and replaces
the standard DOS video handlers.
The VGA BIOS checks to see if the
VGA card is in a sixteen-bit slot
(where it should be for maximum
speed), and if it's found there, the
data is sent out two bytes at a time. If
the VGA card is found in an eight-bit
slot, the BIOS will use only the lower
eight bits of the bus and the mono­
chrome card will then be addressed
properly.

Some VGA cards allow you to use
software to have them run as either
eight- or sixteen-bit devices . Setting
the card as an eight-bit device may
solve some problems with particular
software, but whether it will solve
your problem depends on the nitty
gritty of the VGA BIOS . I doubt if it
will do anything but, since you can do
it without using a screwdriver, it's
easy enough to try-always try easy
solutions first.

The next thing to do is call the VGA
card manufacturer (best of luck on
this one if you've got a generic clone
card), and find out if they've got a fix
for the problem. If they don't, you can
eliminate the problem by moving the
VGA card to an eight-bit slot. That will
make the hassle disappear but you'll
pay a price in the speed of screen
stuff. .

As a last resort, you can run the
program "CLR-MONO.COM"
which you'll find on the RE-BBS (516)
293-2283 , 1200/2400, 8N1. It's a 34­
byte program that will reset all the
monochrome attribute bytes to 07H,
the value needed for non-blinking,
non-underlined , low-intensity. You
can run it whenever you've got gar-

bage left on the monochrome screen
after running your programs and it will
clear it right up.

A FULL 360
I'm building a project that re­

quires two potentiometers that
can turn a full 360 degrees. The
potentiometer has to return to
zero resistance after it's been
turned through a full rotation. I've
checked everywhere but can't
find anything like this. Do you
know where I can get these or if
they even exist at all?-H. Fennel,
Bainbridge, NY

I'm sorry to say that I've never run
across a potentiometer like the one
you've described. However, if you ab­
solutely must have a device like that.
and can't find anything like it commer­
cially, you should be able to make
your own. You'll have to do some sur­
gery on a standard potentiometer,
but certainly nothing that requires
years of medical school.

If you bend back the tabs holding a
standard potentiometer together,
you'll find that there are small pieces
of metal that act as the stops for each
end of the potentiometer's wiper. If
you bend these out of the way, or just
grind them off completely, the poten­
tiometer will rotate through a com­
plete 360 degrees. You may still have
a problem, however, because the new
area being swept by the wiper will be
an open circuit since there's nothing
that is electrically connected to either
end of the potentiometer's resistive
material.

You can try painting the area with
some conductive paint, India ink, or
even gluing down a piece of copper
foil. If you do this, be sure to leave a
slight gap on one side between the
material you add and the end of the
potentiometer's original resistive ele­
ment while making contact on the
other end. If you connect it to both
ends you'll be putting the new materi­
al in parallel with the original material
and the value of the potentiometer
will change and the sweep will be
extremely non-linear. If you use con­
ductive paint or copper foil you'll have
a dead short.

Having a small gap will leave you
with a dead spot which may be un­
suitable for your application. If this is
a problem that you can not deal with,
you'll have to contact one of the man­
ufacturers and price out the cost of
custom parts. R-E
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Save $10

THE CET STUDY GUIDE-2ND ED. bySam Wilson

THE CET EXAM BOOK-2ND ED. byRon Crow and
Dick Glass
'Whether you 're juststarting out in the electronics service field or you'rean
experienced technician. . .this is the ideal sourcebook to prepareyou."

-Hands-On Electronics
Pass the Associate or Journeyman exams with these guides.

Buy both books and save 10% (regularly $29.90) 15447C $26.90

THE ELECTRONICS WORKBENCH: Tools, Testers, and Tips for
the Hobbyist byDelton T. Horn
Design a permanent or portable workbench that fits your needs. Horn gives
you anin-depth look at each major categoryof test instrument and explains
the characteristics and power capabilities of multimeters,oscilloscopes, cap­
acitance and frequency signal generators, signal tracers, semicenductor testers,
.and digital testequipment. 256 pp., 125 iIIus. 13612H$28.95

City!State/Zip _

Acct . # Exp. _

Name _

To Order Call Toll Free: 1-800-822-8158
(in PA, AK, and Canada call direct 1-717-794-2191)

FAX Orders: 1-717-794-2080, or mail coupon to:
TAB Books, Blue Ridge Summit, PA 17294-0840

Satisfaction Guaranteed-If you are not completelysatisfied,
return the book(s) within the 15-day examination period for
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I THE ENCYCLOPEDIA OF ELECTRONIC CIRCUITS-VOL. 1
768pp., 1.762 iI/us.

THE ENCYCLOPEDIA OF ELECTRONIC CIRCUITS-VOL. 2
744 pp., 728 iI/us.

"{These! references would be a valuable asset to anycircuit or hobbyist."
- Art Kleiman, Editor, Radio Electronics

Order Both and Save! 15316C$49.95 (reRulariy $59.90l

Save Over $20.00!

ENCYCLOPEDIA OF ELECTRONIC CIRCUITS-VOL. 3
byRudolf F. Graf

Thi s comprehensive guide can help you research a particularproject and find
answers tospecific problems, ordream up new ideas. Buildalarm and security
systems, .. smoke, moisture, and metal detectors. . .computer, fiberoplic, and
laser circuits. . .capacitance, currenl, voltage, and frequency meters" ,power
supplies... filters and oscillators. , .and much more.
832pp., 1000 iI/us. 13348H$39.95 (reRulariy $60.00l

Get all three comprehensive encyclopedias and save $44!
Only $75.90 (/5460C)

#

o Check or money order enclosed made payable to
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Please Print

#

Please add applicable state and local sales tax. Orders outside the U.S. must include $5.00 for
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Please send me the book(s) indicated below:DESIGN & BUILD ELECTRONIC POWER SUPPLIES byIflling M. Gottlieb

BU ILD YOUR OWN POSTSCRIPJ® LASER PRINTER AND SAVE A
BUNDLE byHorace LaBadie
Build a laser printer from scratch or convert a stock canon CXor SX laser
engine to full PostScript capabilities. Find outeverything you need to know
about laser printer tech nology: how it works, what parts to use, whereto buy
them at the best possible price, and how to put them together.
144 pp., 70 iI/us. 13138H$26.95 •

SECRETS OF RF CIRCUIT DESIGN byJoseph J. Carr
Design and buildyour own radio frequency amplifiers, preselectors, signal gen­
erators, inductor coils,antennas, microwave circuits, and other devices. You'll
discover the basics of operation,the properuse and repair of components in
RFand the principlesof low-frequency tomicrowave radio propagation. Includes
experiments to help youexplore such problems aselectromagnetic interference.
416 pp., 175 iIIus. 13110H$32.95

OLD TIME RAD IOS! Restoration and Repair by Joseph 1. Carr
Troubleshoot and repair all kinds of antique and classic radios. This howto
guide gives you detailed instructions and schematicsplus vacuumtubepinout
diagrams. Includesacompleteclassic-radiotroubleshootingcourse, a capaci·
torlresistor color code chartfor identifying radio parts, and practical theory.
256pp., 247 iI/us. 13342H$25.95

ELECTRONIC POWER CONTROL by!tving M. Gottlieb
From aud io power ICs tozero-voltage switching, this valuable guidesupplies
you with practicalapproaches to analysis, troubleshooting, and implementa­
tion of new solid-state devices. 272 pp., 197 iI/us. 13831H, $21.95

IMPROVING TV SIGNAL RECEPTION: Mastering Antennas and Satellite
Dishes by Dick Glass
Tap intothisfast-growingmarketwith practical solutionstocommon and not­
so-commen problems. You get the three basic reception sel-ups used for
transmittingto television sets, plus reference charts on carrier and satellite
station numbers, and even proceduresfor distributing signals tonumerous sets.
192 pp., 150iIIus. 12910P $16.95

also discovernewadvances inelectronic and synchronousrectification, switch·
ing, sine-wave power supplies, current-mode IGBT power switches, andmore.
180 pp., 98 iI/us. 13540H$26.95

BUILD YOUR OWN 80386 IBM<!l COMPATIBLE AND SAVE ABUNDLE
by Aubrey Pilgrim
Have the power of a PS/2 Model 80 without the cost. This guide gives you
easy·to·follow instructionsfor assembling an80386 computer thatwill accem
modateOS/2 or MS·DOS 4.0. Or upgradeaPClXT/AT orcompatible toan80386.
232 pp., 84 iIIus. 13131H$21.95 _..J---'-

THEMASTER IC COOKBOOK byClayton L. Hallmarkand Delton T. Horn
Getvital data on the world's most popular-and widely used- integratedcir­
cuits. You'll quickly locate the specifications for TIL and CMOS products,
memories, operational amplifiers, rf amplifiers, audio amplifiers, and other
lineardevices. Includes pinouts,block diagrams, temperatureranges, and more.
576pp., 390 iI/us. 13550H $34.95

MAINTAINING AND REPAIRING VCRs - 2nd Ed. by Robert L. Goodman
".. .gives all thenecessarybackground. . .for learning theartof troubleshooting
popular brands." - Electronics for You

Use this revised bestseller to maintain and repairVHS HQ and camcorders.
352 pp., 370 iIIus. 13103H$21.95

OAT: The Complete Guide to Digital Audio Tape byDelton T. Horn
Get a complete explanation of what OAT is, how it works, and how it differs
fromcompeting analog and compact disc technology. Horn takes you through
the basics ofOATtechnology, the legal issues surroundingit, explains in-depth
maintenance and gives you insight into the future of OAT.
256 pp., 98 iIIus. 13610H$23.95

TROUBLESHOOTING AND REPAIRING PERSONAL COMPUTERS-2ND ED.~
by ArtMargolis
" . . .full of information. . .well written, easy toread, and liberally illustrated."

- Online Today
Usethis all-in-one volume to service 80386 and 80486 PCs and to disassem­
ble, maintain, andtest IBM"', Apple'" II, Macintosh"', Amiga™, and Corn rno­
dore' PCs. 544pp., 450 iIIus. I36JJH$34.95
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LETTERS
Write to Letters, Radio -Electronics, 500-B Bi-County Blvd., Farmingdale, NY 11735

630 AXMINISTER DRIVE· FENTON, MISSOURI 63026-2992

VACUUM TUBES DEFENDED
I have seen may letters in this col­

umn from readers who are dead-set
against vacuum tubes, but the letter
from Paul J. Carlson (Radio-Elec­
tronics, July 1991) really pushed it
too far. Mr. Carlson had the audacity
to call audiophiles with certain beliefs
foolish and gullible, and he went one
step further in calling Creation Sci­
ence illegitimate, which outrages me.

I am sick and tired of people who
knock good 01' vacuum tubes . What
other electronic component, when
used in a well-designed, low-level au­
dio circuit, can offer a greater­
than-10-megohm input impedance,
high input-overload immunity, static
immunity, a 100-dB dynamic range, a
25-volt pop voltage swing into 600
ohms, negligible distortion, low
noise, a flat frequency response from
10Hz to over 30 kHz-ail for under
ten dollars? That is not fantasy. I con­
structed a preamplifier for my electric
bass guitar with the above specifica­
tions, using a single 12AA7A, and it
workslThe same goes for high-level
audio electronics .

How about RF circuits? I have in my
collection of CB radios two Hal­
licrafter CB-3A's . They are ancient 8­
channel crystal-controlled units, and
their receivers out-performed a solid­
state DX-200, TRC -48 , TRC-449,
TRC-451, and a Cobra 142-GTL by
30%! Vacuum tubes perform admira-.
bly when used as high-power RF am­
plifiers too. A tube high-frequency
linear amplifier is superior to a tran­
sistor-type in the following : low har­
monic generation, low IMD charac­
teristics, high immunity to a high
SWR, and reliability-and it's about
1/2 to 2f3 the cost of a solid-state linear
amp in the same power-output range.
Television is another area in which
I've found vacuum tubes superior.

Vacuum-tube technology is not yet
dead. The Whats News column in the
February 1991 issue of Radio-Elec­
tronics told of micro-miniature sil­
icon needles that could by used as
solid-state cathodes in-what
else?-vacuum tubes . That could re-

continued on page 100

ders, inquiries, or problems to DMP
Electronics, PO. Box 50224, Phoe­
nix, AZ 85076 (602-460-0127), All
parts are in stock for immediate deliv­
ery. I apologize for any inconvenience.
FRANK POLIMENE

1-800-325-3878
1-314-343-1630 (St. Louis)

Get that electronic construction project started with professional­
quality PCB's that you can make at home. Kepro makes it
easy to produce your own etched circuit boards with all the
quality materials and step-by-step instructions you'll need.
Hobbyists really go for our complete kits for:

• Dry film photoresist • Photo reversing

• Resist etched circuits • Screen printing

• Art layout • Nameplates

• And more
All Kepro products are easy to use and come with an uncond i­
tional guarantee. Call us for more information and to get your
FREE booklet on how you can get started making your own
PCB's with Kepro products.

Kepro Gets You Started!
With Complete PCB Kits. ·
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PHONE-COM SOURCE CHANGE
The parts source listed for the

Phone-Com ("Use Your Telephones
as a Home Intercom System, " Ra­
dio-Electronics, May 1991) is no
longer valid. Please address all or-
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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.

II t t

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.

CIRCLE127ON FREE INFORMATION CARD

FREE CATALOG OF TEST INSTRUMENTS
& Tools is packed with thousands of products
for testing, repairing, and assembling elec­
tronic equipment. Featured are brand name
instruments such as FLuke, Tektronix, Lead­
er, Weller, 3M plus many more. Also included
are DMM's, hand tools , power supplies , tool
kits , test equ ipment, static supplies plus
many other new products . Orders placed by
4 PM are shipped before we go home!
CONTACT EAST, 365 Willow St., No. An­
dover, MA 01845. (508) 682-2000, Fax:
(508) 688-7829.

CIRCLE 55 ON FREE INFORMATION CARD
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THE MODEL WTT-20 IS ONLYTHE SIZE OF
A DIME, yet transmits both sides of a tele­
phone conversation to any FM radio with
crysta l clarity. Telephone line powered - never
needs a battery ! Up to V4 mile range. Adjusta­
ble from 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 127ON FREE INFORMATION CARD

FREE CATALOG! ELECTRONI C 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 deliv ery any­
where in the Continental USA. JENSEN
TOOLS INC., 7815 S. 46th St., Phoeni x, AZ
85044. Phone: 602-968-6231; FA X:
1-800-366-9662.

CIRCLE 115ON FREE INFORMATION CARD

SWEEP/FUNCTION GENERATORS W/IN­
TELLIGENT 100MHz FREQUENCY COUN­
TER - Sine, Square, Triangle, Ramp, DC &
Sync. TTL outputs. Seven freq. ranges: 2Hz
to 6MHz (FG-506); 2Hz to 13MHz (FG-513).
Intelli gent 100MH z frequency counter with
period mode. Continuous, Triggered, Gated,
Clock and extra frequency modes. Lin/Log
sweep. Adj ustable duty cycle /symmetry.
Period and frequency readout (4-digit resolu­
tions). TCXO with 1ppm/yr. aging rate (op­
t iona l). FG -506 - $695.00 ; FG -513 ­
$1295.00 . AMERICAN RELIANCE INC. ­
9952 E. Baldwin Place, EI Monte, CA 91731 .
(800) 654-9838.

CIRCLE 177ON FREE INFORMATION CARD

APPLIANCE REPAIR HANDBOOK5-13
volumes by servi ce exp erts ; easy-to­
understand diagrams, illustrations. For major
appl iances (air conditioners, refrigerators,
washers , dryers, microwaves, etc .), elec .
housewares, personal-care app liances.
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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FAX: 516-293-3315

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 numb er of
pages available. Mail materials to:
mini-ADS, RADIO-ELECTRONICS, 500­
B Bi-Cou nty Blvd ., Farmi ngdale , NY
11735.



LESSONS
Clear, illustrated texts
bu ild your understanding
of computers step by step

DISCOVERY LAB
Complete breadboarding system
lets you design and modify
circuits , diagnose and repair fau lts

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
IBMXT, AT 80286/80386, and

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

DIAGNOSTIC HARDWARE
AND SOFTWA RE
R.A.C.E.R. plug-in diagnostic
card and QuickTech menu­
driven software, both from
Ultra-X, give you hands-on
experience wit h today's
professional diagnostic tools

MONITOR
High-resolut ion , nonglare ,
14" TTL monochrome
monitor wi th tilt and swivel
base

DIGITAL
LOGIC PROBE
Simplifies analyzing digital
circuit ope ration

SOFTWARE
Train wi th MS-DOS,
GW-BAS1C, and popular
Microsoft Works
applications software

DIGITA L
MULTIMETER
Professional test instrument for
quick and easy measurements

Get inside the West Coast 386sx
computer system... and experience

all the power and speed of
today's computer technology!

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

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

With NRI's exclusive hands-on
training, you actually build and
keep the powerful new West
Coast 386sx/20 MHz mini tower
computer system.

You start by assembling and
testing your computer's LO'l-k ey
"in telligent" 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

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
on 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.



shows you how
and service
likeNRI!
OW! 40 MEG HARD
SK DRIVE!
iu install this 40 meg IDE
rd disk drive internally, for
eate r data sto rage capaci ty
d data ac cess sp eed

NEW! 386sx/20 MHz
MINI TOWER COMPUTER!
Features 32-bit 803 86sx CPU, 1
meg RAM, 64K ROM, 1.2 meg
high-density floppy disk drive

~ . - ..

NRl 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!

No experience necessary...
NRI builds it in

With NRl, 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 NRl
instructor and the NRl 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 NRl's big, free catalog that describes
every aspect of NRl'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 NRl School of
Electronics, McGraw-Hill Continuing Education
Center, 4401 Connecticut Avenue, NW, Washington,
DC 20008.

IBMis a registered trademark of International Business Machines Corp .
QuickTech and R.A.C.E.R. arc registered trademarks of Ultra-X, Inc .
West Coast is a member of th e Syntax Group .

compatible computers.
You 'll use your Ultra-X

QuickTech diagnostic software
to test the system RAM and
such peripheral adapters as
parallel printer ports, serial
communications ports, video
adapters, and floppy and hard
disk drives. You'll go on to use
your R.A.C.E.R. diagnostic card,
also from Ultra-X, to identify
individual defective RAM chips,
locate interfacing problems, and
pinpoint defective support chips.

This ingenious diagnostic
package is just one more way

••••••••••••••••••••••••••
I ..~. School of For career courses approved I
I "1'fIC'. Electronics under GI Bill I
I

McGraw-Hill Continuing Edication Center "/'j~ D check for details I
4401 Connecticut Avenue, NW ~. ,i,;j

I Washington, DC 20008 • iin• I
I MCheck one FREE catalog only I
I D MICROCOMPurER SERVICING D Computer Programming I

D TV/Video/Audio Servicing D Security Electronics
I D Industrial Electronics & Robotics D Electronic Music Technology I
I D Telecommunications D Desktop Publishing I
I D Basic Electronics D PC Softwa re Engineering U~ing C I

I Name (please print) Age I
I I
I Address II. City/State/ Zip Accredited Member, National Home Study Council . 3-111 .1
••••••••••••••••••••••••



EOUIPM,ENT REPORTS
Global Specialties PCI-DMM PC-Based Multimeter

enozs
l­o
LJ.J
...J
LJ.J

6s-c
a:

22

Put a bench-top DMM in
your PC!

T here is no turning back the
clock:· PC-based test equip­
ment is here to stay. The rea­

son for that is flexibility of the sort
available from the PCI-DMM from
Global Specialties (70 FultonTerrace,
New Haven, CT 06512),

The PCI-DMM is a plug-in card and
software package for your IBM PC or
compatible computer. In essence, it
turns your PC into a full-featured ,
configurable DMM with such addi­
tional features as data storage and
graphics.

The PCI-DMM package consists
of the board itself, test leads and
probes, a program disk, and a user
manual. The board fits into a full ­
length slot in any PC, XT, AT, or '386
machine. The rear "panel" contains
banana jacks for the positive and
common test leads, and a 9-pin " D"
jack for connection to a " scanner,"
which we'll discuss later. The test
leads are about five feet long, (which
is necessary because they have the
get around the computer) and include
two kinds of probe attachments. The
software disk includes executable
files and device drivers, but also in­
cludes programming examples in the
C language to assist those who want
to customize the operation of the
PCI-DMM. The manual is decidedly
low-tech; illustrations hardly exist and
pages are printed on one side only.
But it's written well enough that its
appearance isn't a hindrance.

Installing the PCI·DMM
The basic system requirements for

CIRCLE 10 ON FREE INFORMATION CARD

the PCI-DMM are an IBM XT or bet­
ter running DOS 3.0 or higher, with
640K of RAM, and EGA or VGA
graphics (color or monochrome). A
mouse is supported, and, although it
makes using the DMM much easier,
it's not essential

The biggest problem with installing
the board in the PC is choosing the
right slot-the input cables have to
wrap around front somehow, without
getting tangled in other wiring . The
only other concern is the base ad­
dress where the board will reside and
the interrupt it will use. Jumper pins
make it easy to select anaddress and
interrupt that will be free of conflicts
with other boards.

Once the board is in place, the
software must be installed and con­
figured to your machine. It's a reason­
ably simple, automated process.

Using the DMM
Once you run the software, the

screen of your PC is turned into the
front panel of a benchtop DMM with
chart recorder. Three-dime nsional
" buttons" are used to select all func­
tions .

At the top center of the " front pan­
el" is is a 4Y2-digit (20,OOO-count)
display. Below that is a row of function
keys (voltage, current , resistance,
capacitance, and decibels relative to
1 mW into 600 ohms). A range selec­
tor is located to the display's left.
Below that are three toggling mode
switches (AC/DC, absolute/relative,
and fast/slow). A touch-hold button
and "power switch" (which lets you

exit the software) round out the
DMM controls.

The other controls on the virtual
front panel are not commonly found
on DMM's; they're used to control
the chart-recorder functions . Eight
pens are available to plot data to the
" roll paper," and the time between
samples can be varied from 0.5 sec­
onds to almost ten hours.

The chart paper isn't there just to
add a bit of pizzaz to the DMM. It's
actually where the real benefits of
PC-based instruments show up.Each
chart is stored on disk, and can be
replayed at a user-selectable speed
to the screen or to a dot-matrix
printer. Stored data is also availablein
delimited ASCII files that can be im­
ported into databases, spread­
sheets , word processors, and other
software .

For low cost ATE (automatic test
equipment) , a multi-channel scanner
unit is available to provide 8 inputs to
the main system board. Although
programming the PCI-DMM for ATE
isn 't a simple matter, it's certainly
possible thanks to the documenta­
tion that's included. The supplied de­
vice driver lets external software
directly access the functions of the
board. Sample " C " routines show
how to control and switch the DMM's
functions and internal relays.

The PCI-DMM is protected from
overload by self-resetting thermal
fuses ; conventional fuses protect
against worst-case overloads. Your
computer is isolated from inputs up
to 500 volts .

We experienced no problems or
difficulties with the PCI-DMM, and
found it to operate as claimed by
Global Specialties. The software is
simple to use-at least with a mouse.

Since the Windows environment is
starting to become the de facto
standard for PC-based instrumenta­
tion, we would have preferred to see
software that ran under Windows.
Despite that shortcoming, we think
that the PCI-DMM is a strong prod­
uct. Its $795 price should make it
attractive to engineers and techni­
cians involved in quality assurance
and automatic test. R·E



48 HOUR ELEN C 0 & HIT A CHI PRO Due T5 48 HOUR

SHIPPING A T DIS C 0 UNT PRIC E5 SHIPPING

V-6S0 · SOMHz, Dual Trace $ 1,1 95
V-665 - 60MH z, DT, w/c ursor $ 1,345
V-1060 • 100MHz, Du al Trace $1 ,425
V-l065 - 100MHz, DT , w/cursor $10Slmo'
V-l0B5- 100MHz, QT, w/cursor---$125 /mo'
V-ll00A - 100MHz, Qu ad Trace- - -$125/mo'
V-1150· 150MHz, Qu ad Trace-===$115/mo'

HITACHICOMPACT SERIES SCOPES
Thi s series prov ides many new funct ions such as CRT
Reado ut, Cursor measure ments (V-l0B5/10651665), Fra­
quency Ctr (V-l065), Sweeplime Autoranging, Delayed
sweep and Tripper l..odt using a 6-inch CRT, You don't fee l
the compactness in terms of performance and operation ,

SCOPE PROBES
P-l 65MHz, l x, lOx $19.95
P-2 l OO MHz, lx, lOx $26 .95

Hitachi Portable SCopes
DC 10 50MHz, 2-Channel, DC offsel func-

lion, Aitemale magnifier function
V-5 25- CRT Readout, Cursor Meas . _ $1,025
V-523 - De layed Sweep $995
V-522 • Bas ic Model $B95
V-422 - 40MHz $795
V-2 23 • 20Mhz delayed sweep $695
V-212 - 20M Hz $425

LEASING AVAILABLE
For all Hitachi Scopes - Call lor defalls

, Based on 24 months except V-1150, VC~5, VC­
6145 (36 months)

• Dual Trace
Component Tester

• S' CRT
• X-V Operation

• TVSync
• 2 P-l Probes

20MHz Elenco Oscilloscope
$375
MD-1251

Elenco 35MHz Dual Trace

~~~ $495
MO-1252

• High luminance S' CRT
• 1mVSensitivity

• SKVAcceleration Vohage
• l00s Rise Time

• X-V Operation. Z Axis
• Delayed Triggering Sweep

• Includes 2 P-l Probes

All scopes include probes, schemat ics, operators manual and 3 ye ar (2 yrs for Elenco scopes) world wide warran ty on parts & labor. Many accessor ies available for all Hitachi
scopes. Call or write for complete spec~ications on these and many other fine oscilloscopes.

Hitachi RSO Series
(Port abl e Re al-time Dig ital Stor age Oscilloscopes)
VC-60 23 - 20MH z, 20MS/s $99/ mo'
VC-6 024 - 50MHz, 20 MS/s $ 120/mo'
VC-6 025 - 50M Hz, 20M S/s $ 1351mo'
VC-60 45 - 100 MHz , 40MS/s $125/m o'
VC-6 145 - 100MHz , 100MS/s $200/m o'

RSO's from Hitachi feature roll mode, averaging, save
memory, smoothing, interpolation, pretriggering, cursor
measurements. These scopes enable more accurate,
simplier observation of complex waveforms, in addition to
such functions as hardcopy via a plotter interface and
waveform transfer via the RS-232C interface. Enjoy the
comfort of analog and the power fa digital.

§
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True RMS 41/2
DigitMultlmeter

M·7000

$135
.05% DCAccuracy

.1% Resistance
w~h Freq. Counter

and Deluxe Case

FLUKE
MULTIMETERS

All Models
Available

Call for special price

Mummeler with
Capacitance II
TransistorTester

$55 CM-1500B
Reads Vohs, Ohms

Current, Capacitors,
Transistors and

Diodes I with case
Big 1- Display

AM/FM Transistor
Radio Kit

with Training Course

Model AMlFM lOB

$26.95
14 Transistors . 5 Diodes

Makes a great school project

Measures:
Coils l uH-200H
Caps .1pf-200uf

Res .01-20M

XK-500 DIGITAL / ANALOG TRAINER

DIGITAL - SECTION
• EiQhtdala swilCI'lOS

• Two no bounce logic I wilcl'lOs

• EighIlED readOUls TIl, buffered

• Clodt lrequency 1 10 100KHZ

• CloCkamprituc»5VPP square wave

BREADBOARDS

A complete mint-tee tor building, te.t lng , prototyplng analog and dlgllol circuli.
Elenco's Digital I Analog Trainer Is specially designed lor school pro}eets. with !5buill-In power supplies.
Includes a function generator with continously variable, sine, triangular. square wave forms. Al power
supplies are regulatedand protected against shorts.

POWER SUPPLIES
• Variable Power Supply

• +' .25 to 20VDC0 .5 ArJll
(. 1.2510 15VDCO 1~I

. - 1.25 1o- 20VDC0 .5 An1l
(-1 .2510 - 15VDC 4' , Amp)

• . 12VDC@1 Amp
~. -1 2VOCO 1 Amp

• +5VOCaJI1Amp

• 30VAC c entertapceo C 15VAC
. t l Amp

ANALOG· SECTION
• FunctionGeneralor Sil"ll. Triangular,

5cJsar. way. forms
• Frequency ad;"st~ in live ranges

tem ttc 100KHZ

• Ant fre<Jlencyadjust

- AI\1)Iitudi adjust

. OCotfs"
• Modulatio n FM·AM

. 2 Br..dboard s. each conta in:
840 Iii points(101.1 1,680)

Digital LCR Meter
LC-1BOl

$125

Provides sine, triangle, square
wave from1Hzto l MHz

AMor FMcapabilily

Wide Band Signal
Generators

Function Generator
....: ......:..: ....: ' . Blox
- -':-~,"" l. #9600:j; . .....

:::..:'::.: ~ . $28.95

Triple Power Supply XP-620
Assembled $69

Kit $45
2to 15V@lA,

-2 to -15V @ lA
(or 4 to 30V @ lA )

and 5V@3A
All the desired features for doing experiments.

Fealuresshort circuit protection, all supplies

SG-9000 $129
RF Freq l 00K-450MHz AM Modula·

tion of 1KHz Variable RF output
SG -9500 wi Dig i1al Display &
150MHz built- in Cou nter $249

Digital Capacitance Meter
iii CM·1550B

$58.95
9 Ranges

.1pf-20,OOOufd
.5% basic accy.

Zerocontrol wi Case
Big l ' Display

Fullyregulated and short clrcuit protected

Learn to Build and Program
Computers with this Kit

Includes: All Parts, Assembly and Lesson Manual

Model
MM·BOOO

$129.00

GF-80l6 Function Generator
with Freq. Counter

$249
Sine, Square, Triangle

Pulse, Ramp, .2 to 2MHz
Freq Counter .1 - 10MHz

Quad Power Supply XP-580

$59.95
2-20V@ 2A

12V @lA
5V @ 3A

-5V @ .5A

Call for special price ·

B+K
TEST EQUIPMENT
All Models Available

Starting tramscratch youbuildacompletesystem.Our
Micro-Master trainer teachesyou 10write inlORAMs,
ROMs and run a 8085 microprocessor, which uses
similarmac:l1ine languageas IBM PC.

Robollcs Kit for above (MM8010) 71.95

WE~IL.LNOTBE UND:RSOLD ! C & S SALES I ~C 9IIJ 15 Day Money Back Guarantee
UPS Shipping: 48 stotes 5 Yo _ • ~ 2 Year Warranty Prices Sub ject to Chanq e
($3 Min $10 Ma x) Shipping 1245 J{O~L'\\ ood, Deerfield, II. (,(I(l b
IL Res ., 7% Tax FAX: 708-520-0085 \X(I(l1 2"2·77 11 17I1XI 541·(17 1(1 WRITE FOR FREE CATALOG

GF-8015 wilhout Freq. MeIer $179
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NEWPR
Use the Free Information Card for more details on these products.

DUAL-WATTAGE SOLDER­
ING STATION. Delivering
profess ional results at a
hobby is t price , Unga r 's
UTC SS soldering stat ion
is well suited for electronic­
kit assembly and the repair
of elec tronic device s. Its
dual-wattage control allows
the user to select the prop­
er heat for the job: The low
setting, 21 watts, heats to
650°F and the high setting,
35-watts , heats to 850°F. A
fully grounded tip ensures
safe use with sensitive
components on printed cir-

available unit to offer the
ability to find and measure
frequencies from 10 Hz to
3.5 GHz. The 3.4 x 3.8 x 1­
inch ins t rument weigh s
about 9 ounces and fits in a
shirt pocket. It features an
8-digit red LED readout, a
display-hold funct ion , a
one-megohm input imped­
ance from 10Hz to 12 MHz,
and a 50-ohm input imped­
ance from 10 MHz to 3.5
GHz. The user has a choice
of three gate times, provid­
ing a maximum resolutions
of 0.1 Hz (to 12 MHz) and
10 Hz (to 3.5 GHz). Internal
Ni -Cd batteries prov ide
three to five hours of porta­
ble operation . W ith the
supplied 11 O-VAC adapter/
charger, the 3500 can be
used while recharging . It
can also be powered by an
optional 12-to-9-volts DC
automobile adapter. Other
options include various
probes and antennas and a
black-vinyl zipper case.

The 3500 frequency
counte r costs $250.­
Star!ek International Inc.,
398 NE 38th Street, Fort
Lauderdale, FL 33334:
Phone : 305-561-2211 (for
orders only: 800-638­
8050): Fax: 305-561 -9133.

POCKET·SIZED FREQUENCY
COUNTER. According to
Startek International, their
model 3500 frequency
counter is the smallest

CIRClE 18 ON FREE
INFORMATION CARD

a list price of $79.95.­
Proxima Corporation, 6610
Nancy Ridge Drive, San Di­
ego, CA 92121 ; Phone :
619-457-5500.

C, Beta, Super Beta, 8mm,
Hi-8, U-Matic, and U-Matic
SP VCR and camcorder
formats .

The VC93 all-format
VCR analyzer costs
$2995 .-Sencore, Inc. ,
3200 Sencore Drive, Sioux
Falls, SD 57107 : Phone :
1-800-SENCORE.

which is particularly impor­
tant for LAN communica­
tions that run between 2.5
and 20-plus MHz. A "super
high energy dissipation':
(SHED) circuit provides an
energy dissipat ion ca ­
pability of 480 joules and
can withstand three times
the number of high-energy
(IEEE 587 1980 category­
B) surges as ordinary com­
puter-grade surge sup­
pressors. The LAN Pro
S20LP also features a po­
larity/ground fault indica ­
tion for additional security,
since LAN's are particularly
vulnerable to ground faults.
A Lifetime Equipment Pro­
tection Policy guarantees
the replacement or repair
of any compute r equip­
ment that is damaged due
to power transients while
properly connected to the
S20LP.

The LAN Pro S20LP has

CIRClE 16 ON FREE INFORMATION CARD

from other circuit prob­
lems. Phase- and chroma­
locked drive signals trou­
bleshoot all VCR stages
from the heads to the out­
puts : and the VC93 even
troubleshoots defects in
stereo hi-fi audio circuits. It
supports VHS, Super
VHS, VHS-C, Super VHS-

LAN Pro S20LP from
Proxima supplies such pro­
tection by eliminating high­
frequency noise and high­
energy surges and spikes .
A special filter removes
99% of all EMI/RFI noise
from 500 kHz to 100 MHz,

ALL-FORMAT VCR ANA­
LYZER. A companion to
Sencore S VA62A Univer­
sal Video Analyzer, the
VC93 All Format VCRAna­
lyzer is designed to isolate
all video, audio, and servo
problems in the playback
and record circuits of
VCR's and camcorders.
Together, the two instru­
ments completely analyze
VCR's from antenna to line
output. The VC93's servo
tests allow the user to au­
tomatically check out a
VCR without removing the
VCR' cover. Those tests
eliminate the confusion of­
whether a bad playback
symptom is luminance or
servo related, and isolate
servo problems to the cap­
stan or cylinder. Head-sub­
stitution signals positively
isolate video-head defects

CIRClE 17 ON FREE
INFORMATION CARD

LAN·GRADE SURGE PRO·
TECTOR. Harsh local area
network (LAN) environ­
ments demand surge and
EMI/RFI noise sup ­
.pressors to protect the
high-performance hard­
ware and high-speed data
communications links. The
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cuit boards, including sur­
face-mount devices. The
all-in-one unit includes a
power base with built-in
controller, a dual -wattage
soldering iron with cool ,
anti-slip handle; and a coil­
spring iron holderwith a ce­
ramic mouthpiece that pro­
vides a safe standby
position for the hot iron.
The UTe 55 also features
a conven iently located ,
contamination-free sponge
that allows the user to
maintain a clean, well-tin­
ned tip. The unit comes
with a general-purpose sol­
dering tip, and can be used

with 12 diffe rent standard­
line, Y4-inch. thread-in tips
from Ungar. An op tional
adapter Cmodel 100) allows
the use of a wide selection
of Ungar's 1-8-inch tips .

The UTC 55 soldering
station has a suggested list
price below $60.-Ungar,
Division of Eldon Indus ­
tries, Inc., 5620 Knott Ave­
nue , Buena Park, CA
90621 ; Phone:
714-994-2510; Fa x:
714-523-7790.

CONTINUOUS·ROLL COM­
PUTER PAPER. Anyone
who's ever printed out a
com pu ter-g ene ra ted
"Happy Birthday" banner.
only to have it tear along
the perforations when try­
ing to hang it up, will appre­
ciate BannerBandcontinu­
ous-roil computer paper
from Micro Format. The pa­
per, manufactured from
high-grade 20-pound bond,
has Y2-inch micro-perf mar­
gins and no cross perfora-

CIRClE 20 ON FREE
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tions. It is available in white
and in assorted pastels and
fluorescent colors . with
borders or over-all designs
Chot-air balloons and holi­
day motifs) , and in " Ban­
nerBrite" parchment. It
comes in two widths to ac­
commodate both standard­
and Wide-carriage printers,
and in 45 - and 150-foot
lengths.

BannerBrite cont inuous­
roll computer paper costs
between $11 .95 and
$19.95.-Micro Format,
Inc., 533 North Wolf Road,
Wheeling, IL 60090;
Phone: 1-800-333-0549 or
708 -520-4699; Fa x :
708-520-0197.

VIDEO-AMPLIFIER TRAN­
SISTOR ARRAY. Designed
for use as an output device
in very fast Video-amplifier
circuits, Motorola's CR820
transistor array consists of
a complementary pairof sil­
icon bipolar transistors
connected as emitter fol ­
lowers. Their primary use
will be in black and white
CRT video monitors . with
other applications where
discrete steps of bright­
ness are required. The ar­
ray consists of a high­
voltage . high -cutoff fre­
quency NPN chip mounted
along with a similar PNP
chip in a common SOE­
type package. Collector­
base breakdown voltage is
120 volts for the NPN tran­
sistor and - 80 volts for
the PNP. Cutoff for each
chip is typically 1 GHz.
Junction-to-case thermal
resistance is 20°C/W.

The CR820 costs $8.00
for quantities of 25 and up;
samples and small quan-
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YES! I would like to know more about your
training programs. Send a catalog to:

Name _

Add ress _

Cit y _

State Zip _

Programs offered onl y ;n United States, Canada, Puerto Rico
and Virgin IsfiJnds. No Obligation. No sales person will call.

Our programs are accredited by the Accrediting
Commission of the National Home Study Council

X----------------

To help you get started on your education, Peoples
College has reduced tui tion rates and offers low
mont hly payment plans wit h no finance fees. So
don 't delay, call or w rite for more information
today!

, .•<. ~~,'
.. ~.~ " ,,',,--

:):'2~~~~ ~" .. '- ,,'

Peoples Col lege introduces some training fi rsts to
make your learning experience more complete:

• Accelerated Learning System - a scientifica lly
proven study system that helps you learn faster
and easier than ever before.

• V ideo Tutor Train ing Tapes - give you a
permanent, visual record of informative lectures
and close-up demonstrat ions.

• Experience Labs - professionally designed
exper iments that give you hands-on " bench"
experience.

• Industry Certification Training Guide - provided
w ith four of our programs. Prepares you for
examinations you may take for your professional
licen se or certification.

Train at HOME to be an
E~eL1r[]n~LEi TeLhn~L~Bn ~

• Electron ics & M icroprocessor Technology

• Indu strial Electron ics & M icroprocessor
Technol ogy

• Communications Electroni cs w ith Mi cro­
processor Technology

• Computer Servici ng & Elect ronics Technology

• Specialized Associate Degree In Electroni cs
Technology

Depending on the program you select, you' ll
perfect your skills using this advanced equipment ,
inclu ded in the price of tu iti on:

• IBM-Compatible Personal Compute r

• Di gital Multimeter

• Digital Logic Probe

• Elenco Osc illosco pe

• Portabl e Cellular Telephone
(0 Source: u.s. Bureau of l abo r Stanstlcsl

As the demand for computersand microprocessors
in business, manufactur ing and communications
continues to grow, so does the need for qualifi ed
techni ci ans. It's not unusual for experienced
technici ans to earn from $30,000 to more than
$40,000 a year.' Now through Peopl es Col lege
of Independent Studies you can train for this
excit ing fie ld w ithout interr upt ing your job or
home life .
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tit ies are available from
stock.-Motorola Semicon­
ductor Products, Media Re­
lat ions MD 56 -102 , P.O.
Box 52073 , Phoen ix, AZ
85072.

ACTIVE DIFFERENTIAL
PROBE. The API 5 1-9000
differentia l probe comes
out of the box ready to use.
Its bui lt-in, precision dif­
ferential amp lif ier is inter­
nally powered and requires
no ad justment . T he
51-9000can be used in the
lab, in the field, and for edu-

cation; and for monitoring,
testi ng, designing, and
troub leshooting in such
areas as ba lanced data­
transmission lines, power
converters , inverters,
switching-mode power
supplies, robotics, HVAC,
machine/tool control, and
contro lled li ght ing sys­
tems. The unit uses one in­
put channel of any genera l­
purpose osci lloscope. It
has convenient switch -se­
lectable gains, DC to 15

CIRCLE 22 ON FREE
INFORMATION CARD

MHz bandwidth, and a con­
stant input impedance of 2
megohm and 2.5 pF. The
51-9000 can be used with
inputs as high as ± 700
volts and provides 2% ac­
curacy for outputs as high
as ± 3.5 volts across loads
as low as 1 kilohm.

The 51-9000 active dif­
ferentia l probe costs
$399 .-Avex Probes lnc.:
1683 Winchester Road,
Bensalem, PA 19020 ;
Phone: 800-877 -7623 .

PCXI COLOR VGA MONITOR.
Rapid System s PX1490 is
a 7 .5-inch, VGA co lor
monitor for the "PC Ex­
tended for Industry"
(PCXD system. PCXI is a
modu lar, indu s t r ial PC
based on a 13:slot passive
backp lane. Each part of the
PC is enclosed in a metal ,
shielded, cooled, modular
enc losure . The PX1490
monitor, a Sony Trinitron
with 0.26mm dot pitch and
720 x 480 maximum reso-

CIRCLE 23 ON FREE
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lut ion, is complete ly inte­
grated into the PCXI
chassis, connecting di­
rect ly to the PCXI video
modu le. Depend ing on
configuration, a comp lete
system leaves two or three
slots open . It can be used
for rack-mount app lica­
tions requiring built-in, eye­
level monitoring , in such
fie lds as product ion test­
ing, factory automation,
process contro l, and data
acquisition.

The PX1490 mo nitor
costs $1699.-Rapid Sys­
tems lne., 433 North 34th
Street, Seattle, WA98103;
Phone: 206-547-8311; Fax:
206-548-0322 . R·E

SIGNAL, INC. 10278 N.W. 47th Street. Sunrise, Florida 33351 • 305/748-7513 • Fax 305/749-6119
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• Channel 2·3 Switchable
• Parental Control
• 86 Channel Capacity
• Sleep Timer

• Manual Super Fine Lock Tuning
• L.E.D. Channel Display
• Favorite Channel Memory andRecall
• Channel Scan

• Last Channel Recall
• Surge Protection
• Infrared Remote Control
.550 MHz
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• A $100.00 CIE TUITION
CREDIT CERTIFICATE

. '/' " ' 1.-
•

_......

5 .
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 graduat~s.. -

-==--......

• Free Issue of "The ~EI-ec-tr':"on-"-----~~; his For OnlY! '1
• Build your personal burglar alarm
• Theory and hands-on training $ 50

lessons and exams covering
"current and voltage " through
"printed circuit boards"

• CIE Bookstore privileges
• Patent learning method
• Electronic Bulletin Board privileges,

------------------ -----------------o Yes, send me CIE's Introductory
Electronic and Electricity Lessons
and Equipment. A7311

Name: _

Street: Apt. #: _

City: _

State: Zip: _

Age: Phone (--l--- --- -

BOOKSTORE
1776 East 17th Street
Cleveland, Ohio 44114

Total Merchandise: $99.50
Ohio Residents add 7% Sales Tax: _
California Residents add 61 /2% Sales Tax: _
Total this order: _

Shipping and Handling Charges : $5.00

Method of Payment: Amount Enclosed: $"'-- _
o Personal Check or Money Order
o Master Card 0 Visa

1 --- - --

Card Expiration Date:

Siqnature: _

CHARGE BY PHONE!
9 AM to 4:30 PM Eastern Time ;

1-800-321-2155 ext. 7311; In Ohi o 1-800-523-9109 ext. 7311
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NEW LIT
Use The Free Information Card for fast response.

TELEVISION AND VIDEO
SYSTEMS: OPERATION,
MAINTENANCE, TROU­
BLESHOOTING, AND RE­
PAIR; by Charles G. Bus­
combe. Prentice Hall, En­
glewood Cliffs, NJ 07632;
$45.80.

CIRClE 40 ON FREE
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The most popular cate­
gory of consumer elec-.
tronics is video-encom-

passing televisions ,
monitors , project ion TV's,
and VCR's-so there are
ever-expanding oppor­
tunities in servicing such
equipment. This book, in­
tended as a training tool for
tomorrow 's technic ian's
and a reference source for
those working in the field
today, explores all facets of
modern electronic con­
sumer product servicing .

The book assumes a
basic knowledge of elec ­
tronics on the part of the
reader, and concentrates
instead on theory and trou­
bleshooting . Divided into
sections by equipment cat­
egory, each section con­
tains a straightforward pre­
sentation of theory, con­
taining almost no engineer-

ing concepts or mathe­
matics, followed by de ­
tailed explanations of trou­
bleshooting techniques,
accompanied by block di­
agrams, pa rtial sche­
matics, and other illustra­
tions. At the end of each
chapter are questions de­
signed to make the reader
ponder what has been
taught, and to promote un­
derstanding the material.
Also included is a full sche­
matic of a late-model color
TV that serves as an exer­
cise in schematic reading
and circuit tracing .

RADIO PRODUCTION: ART
AND SCIENCE; by Michael C.
Keith. Focal Press, 80
Montvale Avenue, Stone­
ham, MA 02180; $29.95.

Taking a fully integrated
approach to the subject of
radio production, this book
examines the effects of

CIRClE 39 ON FREE
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station programming for­
mats on the production
process, with the belief
that the two are insepara­
ble. The first section of the
book provides a brief histo­
ry of radio production fol­
lowed by a depiction of a

CABLE-TV

Call for Free catalog
1-800-87-PROBE

* Complete range of monolithic
& modular probes from
60MHz - 300 MHz. Available
with read-out feature .* Compatible with all
oscilloscopes.* Complete accessory pack (as
shown).* Tek and HPusers: try us and
compare our high quality low
cost probes!* Made in the U.S.A.

Ask about quantity discounts

Model Shown: 51O-SW-l
100 MHZ, Switchoble Xl -XlO $36

Buy American

SHIPPING
NO

SHIPPING
OR

C.O.D.
CHARGES

$30
$30
$30

$30
$30

PRICE

713
1417

46FM

1822

23H
MODEL

TUNABLE

~()TCti r=ILT~I<S
• FOR ELIMINATION OF SEVEREINTERFERENCE
• FOR "CENSORING" OFADULTBROADCASTS

-45dB
ATCENTER FREQUENCY

·5dB
AT 2 MHZFROM CENTER

-2 dB
INSERTION LOSS
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Attention All Oscilloscope Users
Try API Probes FREE for 30 days.
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3 for $75 • 10 for $200 • Mix or Match
30 DAYMONEYBACKGUARANTEE (3 FILTER LIMIT)

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

STAI< Cll<ClJlTS
P.O. BOX 94917

LAS VEGAS, NV 89193

1·800·535·7827

We are sa sure thataur probes
will meet or exceed your
performance requirements that
we willsend qualified buyersa
samplefor a 30 day
evaluation. After 30 days,
eitherkeep the probeand we
willbill you, or simply return it
to us. It's that easy.

A ~.

-AJ-I-f
Avex Probes Inc.

1683 Winchester Road· P. O. Box 1026
Bensalem, PA 19020

Phone 215-638-3300 • Fax 215·638-9108



Request full data today!
6120 Hanging Moss Road
Orlando, FL 32807
ELF Hotline: 407-678-7308

AnETClfED
circuit board

from a
Printed PAGE

injust 3lfours
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The ER-4 PHOTO ETCH KIT gives yo u the too ls. materials and chem icals
to make your ow n printed circuit boards. The pate nted Pos-Neq " process is
cop ies artwork from magazi nes like this one without damag ing the page . <
Use the circu it patterns. tapes and dra fti ng fi lm to make your own 1X m
artwork. Or try the Direct Etch" system (also incl uded ). to make sing le s::
c ircu it boards wit hout artwork. The ER-4 is stocked by many electronic OJ
distributors. or order dir ect. Add $3.60 for handling and shipping . ~
ER-4 PHOTO ETCH KIT (NV and CA reside nts add sales tax) . . . . $38 .00 to
DATAK'S COMPLETE CATALOG lists hun dreds of pri nted c irc uit prod ucts ~
and art patterns . A lso co ntai ns dry transfe r lett er sheets and electronic ti t le
sets for professional looking co ntro l panels. WRITE FOR IT NOW!

DATAK Corporation. 55 Freeport Blvd. • Sparks, NV 89431 29

SOLDERING TOOLS FOR
ELECTRONIC PRODUCTION;
from Ungar, Division of El­
don Industries, 5620 Knott
Avenue, Buena Park, CA
90621; Phone :
714-994-2510; free.

Ungar's updated lines of
soldering and desold ering
equipment and electron ic
production aids are de­
scribed in this 25-page il­
lustrated co lor cata log.
Included are surface ­
mount rework systems,
desoldering service cen­
ters, soldering systems,
so ldering/desol de ri ng
irons, heat guns , and re­
chargeable cord less too ls.
Highlighted is a new line of
electronic manufact ur ing
aids , inc luding fl ushc ut­
ters, pliers, and other hand
tools ; masking devices ;
dispensers; thermal w ire
strippers; and assembly
devices . The cata log pro­
vides product descriptions,
specificat ions, MIL-SPEC
compl iance, and selectio n
quldelines . R-E

CIRClE 37 ON FREE
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This 16-page booklet de­
scribes a comprehensive
line-up of infrared LED's
and phototransistors .
Packaging options include
metal can, plastic T-34, T-1,
T-1%, and a three-lead T-1­
% phototransistor. User­
friendly spec ifications pro­
vide guaranteed min-max
parameters . The book also
includes two technical pa­
pers for design engineers :
"Testing Output Irradiance
of Infrared LED's" and "Un­
derstanding Light Sources
When Measuring On-State
Collector Current in Pho­
totransistors."

INFRARED OPTOELEC­
TRONICS 1991 PRODUCT
SELECTION GUIDE; from
Quality Technologies, 610
North Mary Avenue, Sun­
nyvale, CA 94086; Phone:
800-LED-OPTO; free.

1"'II.\Ul:>
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day in the life of a produc ­
tion director in a modern
studio . The skil ls and
qualities required to meet
the responsibilities of the
job are discussed.The sec­
ond part of the book begins
with an analysis of stud io
design characteristics, in­
clud ing size, layout , and
aco ustics, and evaluates
the latest audio equipment,
inc lu d i ng MIDI, syn­
t hesizers , dig ital pro­
cessors, and computers , in
the context of the ir roles in
the production studio. Part
IIIcovers the basics of copy
preparation , good an­
nouncer delivery, and the
techniques used in tape
editing. A dozen of radio 's
most popu lar formats are
analyzed in Part IV, along
with a look at how the for­
mat affects the way that
co mmerc ia ls , features,
promos, and public-service
announcements are pro­

,duced . The book's f inal
sect ion takes a look at sev­
eral aspects of the produc­
tion exper ience in noncom ­
me rc ial formats . As a
whole, the book is intend­
ed to provide the reader
with a taste of what work­
ing in rad io prod uction is
really like, along with an un­
derstanding of how the
equipment works and how
programming influences
the entire radio production
process.



RADIO SHACK

PARTS PLACEs.

(1)

(1) NEW! "Shirt Pocket" Mu ltimeter. Take it along! Features LCD
display, autoranging with manual override, continuity sounder. Mea­
sures to 400 volts ACIDC and resistance. With fold-up vinyl case,
manua l and replaceable batteries. #22-169 27.95

(2) NEW ! Bu ilding Power Suppl ies . Easy-to-u nderstand, 96- page
book explains linear and switc hing supp lies. Includes complete plans
for building five useful supplies wit h Radio Shack parts.
#276-5025 4.95

(3) Min i Audio Amplifier. Great for comp uter voice l music synthesis,
signal tracing and more. Has a built -in speaker, ' /B" headphone jack,
' /B" input jack and volume control. Put one on your bench today!
#277-1008 11.95

(4) Dig ital Logic Probe. LEDs and tone outputs reveal logic states
inst ant ly. It's the fast way to check opera tion and pinpoint problems in
all types of dig ital circuits .
#22-303 16.95

(2)

(3)

CIRCLE 78 ON FREE INFORMATION CARD

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 7000 locations are ready to serve you-NOBODY COMPARES
Prices apply at participating Radio Shackstoresand dealers. Radio Shack is a divisionof Tandy Corporation

(12) Three-Pin XLR Mike Plug. Metal
body. #274-010 2.99

(13) Three-Pin XLR In li ne Socket.
#274-011 2.99

(14) Three-Pi n XLR Panel Socket .
#274-013 3.69

(1) Voltage Regulat or ICs. Feature
built-in overload protec tion and ther­
mal shutdow n. Great for custom pro­
jects . Maximum input: 35VDC.
7805. 5V. #276-1770 1.19
7812. 12V. #276-1771 1,19

(2) Low -Voltaqe Motor . Just the thing
for science projects, robotics and solar
power demos . Operates from 1'/2 to
3VDC. About 1' /2" long .
#273-223 9ge

(3) Hig h-Speed 12VDC Motor. Up to
15,200 RPM, no load . About 2" long.
#273-255 2.99

(4) " Ding-Dong" Chim e. This IC and
min i-speaker combo is ideal for a
custome r-entry alert or doorbell. Pro­
duces 80 dB sound pressur e at 12VDC.
Operates from 6 to 18VDC.
#273-071 8.99

(5) Surface-M oun t Resistors. 200­
piece assortm ent of 15 popular values.
Rated 'IBwatt , 5% .
#271-313 Set 4.99

(6) Metal Pro jec t Cabinet. An attrac­
tive, easy -to-drill housing at a low
price . 3 x 5' /4 X 57/B '~

#270-253 6.79

(7) Power Supply Project Case .
Vented 2' /2 x 45/. X 3' /4" mold ed case.
#270-287 3.99

(8) 0 to 15 DC Volt meter. Qualit y jew­
eled movement. #270-1754 . . . . 7.95

(9) BoxlBoard Comb o. Molded en­
closure plus pred rilled 2 x 3' /B" board,
labels and more.
#270-291 4.99

(10) Eight-Position Au dio Pho no
Jack Board. #274-370 1.69

(11) 1:1 Audio Transfo rmer. Z: 600-
9000. #273-1374 3.59
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Parts Speci al-Order Hotl ine. Your local
Radio Shack store stocks over1000 popu­
lar electronic components. Plus, we can
special-order over 10,000 items from our
warehouse-linear and digital ICs, tran­
sistors and diodes, vacuum tubes, crys­
tals, phono cartridges and styli, even
SAMS'" service manuals. Your order is
sent directly to your Radio Shack store
andwe notify you when it arrives. Delivery
time for most items is one week and there
areno postage charges or minimum order
requirements.

(1) Shielded RS·232 Jumper Box. Top­
quality inline D-sub 25 adapter. Wire the
included jumper wires and board to suit
your need. #276-1403 9.95

(2) Computer RS·232 Tester. Dual­
color LEOs monitor seven datal control
lines to help you spot problems quickly.0 ­
sub 25. Connects inline.
#276-1401 14.95

(3) Grounded -Tip Soldering Iron. 15W.
#64-2051 7.49

(4) Vacuum-Type Desoldering Tool.
#64-2120 6.95

(5) Locking Forceps. 6" long. Stainless.
#64-1866 4.95

(6) Rosin Soldering Paste Flux . 1 oz.
#64-021 1.79

(7) Lead -Free So lder. 96% tin, 4% sil-
ver. 0.25 oz. #64-025 1.99

(8) 10-Amp Microwave Oven Fuses .
#270-1256 Pkg. of 2 /1.29

(9) 2-Amp Fast -Acting Fuses.
#270-1275 Pkg . of 3 /79¢

(10) 5-Amp "Blade" Vehicle Fuses .
#270-1205 Pkg . of 2 /89¢

ComputerlPrinterlBusiness Machine
AC Power Cords . 6 feet long.

(11) Extension. Just plug in to lengthen
existing cord.
#278-1259 4.99

(12) With Space -Sav ing 90° CEE Con-
nector. #278-1260 5.99

(13) With Straight CEE Connector.
#278-1257 3.99
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A BUYER'S GUIDE TO;

STAN PRENTISS

D IGITAL
Our in-depth approach
to understanding digital storage
oscilloscopes will shed new

STORAGE light .on these sophisticated
test Instruments.

O SCILLOSCOPES
IF' YOU 'VE EVER USED A DIGITAL STORAGE OS­

cilloscope (DSO), you know what an invaluable
tool it can be. DSO's are designed specifically to
receive. store. and process a variety of signals.
including one-shot events, pre-trigger actions
and various fast- or low-frequency signals that
would normally escape detection by ordinary
analog scopes. Unlike analog storage os­
cilloscopes. DSO's can store transients as well as
repetitive waveforms permanently in digital
memory for later viewing or record keeping.

DSO's are unsurpassed in their ability to rec­
ord characteristic waveforms for individual anal­
ysis or for comparison with other waveforms at a
later time. Binary data captured in a DSO's mem­
ory can be transmitted to a central computer,
sent to an X-Yrecorder for hard copies. or perma­
nently stored on tape or disc.

Wewill begin with some basics on how a DSO
operates. then well discuss resolution, accuracy.
bandwidth and risetime considerations as well
as some specialized features which have made .,~~~=~,;,,;;,;;,;,;,;;;,:,;,,;,;,,;-or-~~~~~"""~iiI
DSO's so popular. After laying out the ground­
work on critical DSO characteristics, we'll give
you a round up of some units ranging in price
from about $1700 all the way up to $9900!

Digital bandwidth
One of the most important operating speci­

fications of a DSO is its maximum
sampling rate. The sampling rate of a
DSO is usually specified in megasam­
pIes per second (Ms/s). The quality of a
displayed waveform depends on the
number of dots. or samples. that are
taken for each cycle . With a high
number of samples for each cycle, the
waveform will be displayed in great de ­
tail. When fewer samples are taken.
important details may be lost.

Digital bandwidth can best be illus­
trated with a simple example. If a rela­
tively low input signal of 500 kHz is displayed on a DSO
that can sample at a rate of 50 Ms/s. the number of
samples that are taken during one cycle can be found by
dividing the signal frequency into the scope's sampling
rate. Therefore. the number of samples equals
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FIG. 1-AN ALiASED SIGNAL; an input
signal with a low sampling frequency (a),
and the resulting aliased signal (b).

• •
SAMPLESa

•

•
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SAMPLE INTERVAL

•

• • •
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FIG. 3-RISE TIME IS AN IMPORTANTpa­
rameter in recording pulses. Errors in rise
time made by a DSO depend on sample
placement. The displayed signal can vary
from 0.8 (a) to 1,6 (b) sample intervals.

10%-"­
O%.....~~=.IFL----i----

v

1.... 1.6-1
SAMPLE INTERVA~S

V

100%- - - - - - - -- - - - .,.-........---­
90%- ,,- ,,-

10%­
0%,L...- __-~iL___:_----

Rise time
One of the most important pa­

rameters involved in reproducing
pulse waveforms is the ri se time
(Tr ) . In analog oscilloscopes, the
rise time can be calculated s imply
by the equati on

Tr(ns) = 0.35/bandwidth (MHz).

A 100-MHz scope, for instance,
would have a rise time of

0.35/100 x 106

= 3.5 X 10-9 = 3.5 ns.

With digital scopes, however,
minimum instrument T r varies
between 0 .8 to 1.6 of the sample
intervals. Ifyou measure between
10% and 90% of the pulse ampli­
tude, the maximum possible rise
time is

Tr=0.8 x 2(sample interval)
Tr=1 .6/(sampling rate).

Because the most limiting
measurement errors occur when
a 1.6 sample interval is used, the
useful rise time (UTr ) can be de­
ined as

UTr=1.6/(sampling rate)or
UTr= (minimum sample interval) x 1.6.

So in a worst case situation
where digitizing rates were 100
Ms/s, the minimum sample inter­
val would become O.OllJ-s and

TrDSO=0.01 x 1.6 = 16 ns.

100%
90% _ .._ .._ ..- ..

. INPUT SIGNAL

RECONSTRUCTED
WAVEFORM

I..•

•

•
•

a

••

FIG. 2-INTERPOLATION METHODS; a
dot display (a) has no interpolation, a lin­
ear interpolator connects the dots with
vectors (b), and sine interpolation (c).

c

b

V~ 1\ A / ~
y~ V

(Ms/s)/10.

Sine interpolation (Fig. 2-c)
can even further extend the USB
by introducing a sinusoidal func­
tion between the dots. Only 2.5
points per cycle are needed to dis­
playa signal. The USB of a sine
interpolator is

(Ms/s)/2.5.

Not all measurements involve
sine waves. When dealing with
pulse waves, it is the rise time
that determines the scope's abil­
ity 'to display such waveforms, as
we 'll now see.

polation methods. Interpolation
is essentially the DSO's ability to
"connect-the-dots." smoothing
the image into a fairly continu­
ous waveshape.

A dot display (Fig. 2-a) is useful
as long as you have enough dots
to reconstruct the waveform.
Generally, about 25 points per cy­
cle must be sampled for an ade­
quate display. Therefore, for a
full-scale sinusoidal display, the
USB is equal to

maximum sampling rate (Ms/s)/25.

Linear interpolation (Fig. 2-b),
or vector display uses a vector
generator to draw lines between
the data points on the screen.
When that type of interpolation is
used to display a sine wave, only
10 lines per cycle are needed to
reconstruct the waveform. The
USB for a linear interpolator is
therefore

..

a

lV~~
bed

SAMPLEg OINTS e

if' ¥ :b \J d .

50 MS/S7500 kHz=100.

One cycle of the displayed 500­
kHz signal is made up of 100
dots. That samplin g rate may be
fine for lower frequencies , but if
you have a much higher frequen­
cy of 10 MHz, the sampling rate
reduces to only 5 dots per cycle,
which will not give a clear picture
of the actual waveform.

When a signal is sampled less
often than it should be, a phe­
nomenon known as aliasing oc­
curs. An under-sampled signal,
and the resulting aliased signal
is shown in Fig. l-a and -b, re­
spectively. To avoid aliasing error,
more samples per second must
be taken.

According to the Nyquist crite­
rion, to completely reconstruct a
waveform, sampling must occur
at a frequency greater than twice
the rate of the highest frequency
for ordinary information, and
often greater than 10 times for
rise and fall time measurements.
The requirement for a high sam­
pling rate means that the analog­
to-digital converter (ADC) must
have a fast conversion rate. That
usually requires an expenstve
flash converter, or a less expen­
sive analog storage device, both
of which we will discuss further.

A commonly used "figure of
merit" is the useful storage band­
width (USB). The USB describes
the maximum signal frequency a
DSO can store, and is dependent
on the sampling rate and the type
of display used. The USB can be
calculated as the (maximum
sampling rate)/25 , and is the up­
per-frequency limit that the DSO
can adequately reproduce. That
frequency limit, however, can be
extended by using different inter-
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is usually specified in megasarn­
ples per second (Ms/s ), or points
per second , as we menti on ed ear­
lier. This digitizing normally oc­
cu rs in the more modestly priced
DSO 's with an 8-bit (28 ) convert­
er producing 256 voltage levels .
The digit ized samples are then
s tored .in memory, and converted
back to analog form u s ing a d ig­
ital-to-analog converter (DAC). A
blo ck diagram of a DSO is shown
in Fig. 4.

Sampling
DSO's use two typ es of sam­

pling techniques-real t ime (or
on e-shot) an d equ ivalent ti me
sam pli ng . Ra ndom events, or
one-shots , a re every-day phe-

HEWLETT PACKARD'S SPECIAL-a dual
channel, large screen digital (only)
54510A scope that digitizes 2 channels at 1
gigasample per second (Gs/s) with a-bit
vertical resolution.

I PREAMP
LEFT/RIGHT REAL-TIME

VERT/HORIZ VERTICAL
INPUTCHANNEL SIGNAL REAL-TIME/ I---- DEFLECTION

SWITCH MEMORY AMPLIFIER

r--- CHANNEL SWITCHES

I TIME I VERTICAL
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BASE D/A -CONVERTER

! ADDRESS BUS

1l ND
-

HORIZONTAL- HORIZONTAL
MEMORY - D/A DEFLECTION

f ONVERTER - CONVERTER AMPLIFIER'--

I -,...- '--
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STORED BUSDISPLAY
LOG IC

INTERFACE
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CONTROL H H~
REAL-TIME/
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CONTROLLER

REAL-TIME RAMP SIGNAL

z
~
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FIG.4-BLOCK DIAGRAM OF A DSO. The input signal is digitized by an AID co nverter and :D

stored in memory in dig ital form. To view the waveform on the CRT the data from memory ~

is reconstructed in analog form using a D/A converter. ~

ing , storage, an d readout. Sam­
pling obtains a valu e of an input
signal at specific points in time.
Quantizing u ses a n a log -to-d ig­
ital conversion to transform the
sampled values in to binary num­
bers for storage. The digitizing
rate is determined by th e time
base, wh ich is a very precise dig­
ital clock. The time base provides
d iscrete points in t ime to refer­
ence the quantized values of the
input signal. The digi ti zing rate

KIKUSUI MODEL 5040 is a 400-MHz, 25­
Ms/s dual-channel scope with 1K per
channe l of memory storage.

scopes is their method of stor ing
waveforms. DSO 's digi ti ze wave­
for m data, wh ich is then s tored
in digital me mory, wh ile an alog
storage scopes store waveforms
in the CRT by either b is table or
mesh storage techniques.

There are three stages involved
in digitizing; sampling, quantiz-

Digitizing basics
The primary difference be­

tween DSO 's and analog storage

That calculation is based on
pulses, not on dots, which are
said to have further error condi­
tions, and sine waves may appear
faster than the actual input sig­
nals due to in d u ced preshoots
and overshoots resulting from a
small number of input samples.

In Fig . 3-a, the step is exactly
between two sample intervals,
with a rise time of the resulting
display of 0 .8 x (sample interval).
While viewing the same s ignal in
Fig. 3-b, a sample acquisition is
taken in the middle of the step.
This is the worst case where the
rise time shown in the display is
equal to 1.6 x (sample in terval).

The real-time resolution be­
tween samples can also be calcu­
lated easily by dividing the
sampling rate by 10 and then tak­
ing the reciprocal of that value.

Res=100 (Ms/s)/10=10 MHz
1/10 MHz=100 ns

As a practical example, a 100­
Ms/s scope would sample every 10
nanoseconds (YlOofx 106). Faster
sampling would require a h igher
inpu t- a m p li fi e r frequency re ­
sponse. A 500-Ms/s instrument
would need a rise time of 1.17 ns
since it samples every 2 ns. Be
aware of such parameters at all
times when undertaking rise
time and glitch measurements
s ince bandwidth limitations
cause both amplitude and sam­
ple timing errors. Unlike an ana­
log scope, you cannot use the
useful rise time to work back and
calculate the rise time of the orig­
inal pulse. UT r is a measure of the
upper limits of performance of a
DSO .

Now that we've covered some
critical aspects of DSO bandwith
and rise time, let's look a little
deeper into the process of wave­
form dtgittzatton.

HITACHI PRESENTS EIGHT MODELS of
DSO's with attractive specifications,
some even have four inputs.

33



FIG. 6-A RECONSTRUCTED WAVEFORM is shown from an input signal that has been
sequentially samp led.

•

equ ivalent-time sampling; s e­
quential and random sampling.
Figure 5-b shows how sequential
sampling takes one point of the
waveform for every cycle . That
process is repeated sequentially
until the digital memory is filled .
A reconstructed waveform using
sequential sampling is shown in
Fig . 6.

In addition to real time and re­
petitive events for DSO display,
there is random sampling of in­
formation (Fig. 5-c) related di­
rectly to the scope's trigger point
which also permits pre- and post­
triggering waveform evaluations,
which sequ en tial sampling can­
not do . Multiple-point random
sampling (Fig. 5-d) produces one
coordinated output from a
number of inputs. Some ana­
lyzers also have several storage
banks where one display can be
compared with another, es­
pecially triggering actions and
preceding or following bytes of se­
r ial or related information.

Real -time sampling of a DSO
requires as many as 10 samples
per period to accurately recon­
struct a single-shot waveform.
Repetitive sequential signal ac­
quisition, however, is not deter­
mined by digital bandwidth
restrictions, but b y the os­
cilloscope's vertical (analog) am-

-------........~----....-_...
.V A

RECONSTRUCTEb~ -=_=- _
WAVEFORM I

,".~p {\ !\ !\ f\ f\ f\ f\ :
SIGNAL\}\} V \/V V\./V

SAMPLI~Gl---n.-----=-------,-,~------"",----,,,,,---------,-,,,------,-,,,,­
PULSE

current events are usually man­
made and may be sampled at
some part of the information dur­
ing each cycle. Therefore, sample
rates for a one-shot event must be
comparatively faster than those
for re peate d waveforms in se­
quence. Consequently, any DSO
capab le of repeti t ive sampling
can accumulate and digitize con­
s iderably more high speed intel­
ligen ce than one designed solely
for one-shots, a lso called real
time.

In real-time sampling, all sam­
ples for a signal are taken during
a single pass . When a transient
event occurs, such as a mechan­
ical failu re/shock, power-supply
surge, or a biophysical response,
it is usually short-lived and may
not be repeated . A transient
event must be captured while oc­
curring, and sampled sequen­
tially, from start to finish in one
single sweep by real-time sam­
pli ng. Figure 5-a shows how real­
ti me sampling is u sed to recon­
struct a sloping rectan gula r wave
in a s ingle cycle .

Equivalen t-ti me sampling con­
structs a pi cture of a waveform by
capturing a small bit of informa­
t ion from each signal repetition.
That type of sampling is useful
only for capturing repetitive sig­
nals . Th er e are two types of

l sI CYCLE n • I

2nd CYCLE Jl'-- I

3rd CYCLE ----f1L....- .-. I
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lSICYCLE~
2ndCYCLE~
3rdCYCLE~

nth I
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FIG. 5-SAMPLING TECHNIQUES of a
DSO in real time(a) and equivalent times (
b-d) ; sequential sampling (b) samples
one point of the waveform or every cycle,
random sampling (c) takes signals in a
random sequence. Pre- and post-trigger­
ing capabilities are retained with random
sampling. MUltiple point random sam­
pling (d) takes several points of a wave­
form in one cycle, thereby reducing
acquisition considerably.

nomen a occurring n aturally un­
de r a lmost eve ry conce ivab le
circumstance . Rep eti ti ve or re -

en
o
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f­o
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W
o THE NEWTEKTRONIX 2221A100-Ms/s analog and digital storage
~ scope offe rs advanced digital processing capabilities in an eeo-
c: nomical100 MHz bandwidth DSO.

TEKTRONIX' ANALOG 2252 4-chan nel scope with a 12-bit AID
conve rter, an Epson FX-ser ies printer, and an IBM remote PC all
comb ined to form a complete record ing package.
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HEWLETT PACKARD'S MODELS 54600 and 54601 combine the
convenience and display responsiveness of analog instruments
with the measurement power of digital architecture. Both models
feature 10o-MHz repetitive bandwidth, 2-MHz single-shot band­
width, 20 Ms/s, and a pushbutton hardcopy output.

PANASONIC'S VP-5710A is a menu-driven, 4-channel DSO with a
large 64K memory. A unique display position lets you view a
large part of the signal on the top of the screen, with a small
portion of the waveform below it.

FIG. 8-A FLASH CONVERTER is used to quickly convert analog signals to digital output.
Resistors, comparators, and their quantizing decoder are shown.

digital electronic processing, and
that quantity is usually ex­
pressed as ± the least significant
bit (LSB). Here, however, quan­
tizing uncertainty registers as
noise and the fewer AD bits the
more noise. Larger AD's have pro­
portionally less noise , as you

.might expect.

AID converters
There are various methods of

digitizing different voltage levels
of a waveform. Four types we will
discuss are ; successive approx­
imation , flash conversion,
charge coupled devices (CCD's) ,
and scan converters.

Successive approximation
compares an input voltage with
respect to the output of a digital­
to-analog converter (DAC). It se ­
lects a position for the most sig­
nificant bit (MSB) in discrete but
fixed-time conversion steps .
Therefore, there's a tradeoff in­
volvtng both resolution and con­
verter speed, which means long
conversion times for maximum
resolution conversion.

A more commonly used meth-
od is that of flash conversion
(Fig. 8) involving a number of re­
sistive dividers, an equal number
of comparators , a n d a decoder
which produces binary outputs.
Flash conversion is used in a
number of applications, includ­
ing video codecs , where signals z
are applied to one input of the ~

comparators and a reference or m
bias voltage across equal-value ~
resistors to the other comparator gj

. input. With input voltages ex- ~

ceeding the reference, all com- ~
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BINARY
OUTPUTDECODER

Quantizing
Quantizing develops as the

next step, and is simply defined
as a staircase of discrete levels
identifying logic bit assignments
of analog values to the variously
sampled points. As shown in Fig.
7, when the analog voltage in­
creases, decision levels are
reached causing the ADC to
change states adding additional
"ls" and "a's" to the binary out­
put. As always, there's a small
measure of uncertainty in any

cilloscope can reasonably display
100 MHz analog and repetitive
signals, and only 10 MHz real-

. time information. That 's a sig­
nificant statistic in evaluating
DSO's, although that 10:1 ratio
can increase to 6:1 and even 2.5:1
in some of the higher bandwidth
instruments with generous in­
terpolation, as we have already
discussed.

R2=R3=R4

plifiers since there is no mutual
time relation between the dig­
itizers internal clock and incom­
ing signal, even though such
sampling occurs at fixed inter­
vals. Often, the clock rate is con­
siderably lower than that of the
sampled signal. That means that
a l Ou -Ml-lz analog/digital os-

R5=R2J2

4
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2
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FIG. 7-QUANTIZING BY AID converters
transforms analog voltages into digital
binary bits at selected levels.

Rl =3(R2/2)
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PANASONIC MODEL VP-5741A has the same featu res as the
5720A except it has an analog bandw idth of 100 MHz with a
sampling rate of 100 Ms/s and a 10K x 3 memory storage.

PANASONIC MODEL VP-5720A is a 2-channe l, 50-MHz repetitive
bandwidth DSO featuring a 15-MHzsingle-shot bandw idth and a
40 Ms/s sampling rate. It has a 8K x 3 memory storage and an
expandable memory option.

Also, the resolution does not de­
crease as the sampling rate is
changed. One disadvantage of
CCO's is that the scope cannot
accept data during the digitizing
period.

Scan convers ions are also pos­
s ible with double-ended cathode
ray tubes that store intelligence
on one side of the CRT target,
reading it off with a separate
beam on the target's back side.
They're very fast but expensive,
and no new information may be

TRIGGER SECTION TRIGGER
CONTROLSALLOW YOU TOSELECTJUSTTHE
RIGHTTIMEOREVENT TOTRIGGER THESCOPE.
ITTELLSTHE SCOPEWHEN TOBEGltl OISPLAYING
OATA. OR IN THESTOREMOOE, TOACQUIREAND
DISPLAY DATA

CONTROLSTHEHORIZONTAL POSITIOIli NGOFTHE
DISPLAY ON THESCREE N. Itl STOREMODE, CONTROLS
THE RATE AT WHICH THE SCOPE SAMPLES THE ItlPUl
SIGNAL.

VERTICAL SECTION CONTROLSTHE
VERTICALSCALE (VOLTSlDIV) OFA DISPLAYED
SIGNAL AND ITSPOSITIONINGONTHESCREEN. PROVIDES
INPUT CONNECTORSAND COUPLINGFOR SIGNALS.
CONTROLSWHETHER CH1. CH2, DRBOTH SIGNALS
AREDISPLAYED.

STORESECTION CONTROLSMENU
OISPLAYS. CURSORS ANO METHOOSOF
SAVINGANOOISPLAYINGTHESTORED

not an actualADC, but an analog
sampler which accesses rapidly
and, by bucket-brigade action,
converts the samples to a consid­
erably lower rate at some discrete
level. Its "bucket" cells are
charged accordingly and repre­
sent an equivalent number of
data points during a single in­
coming cycle, reserving several
cells for CCO control.

The advantages of CCO's are
their 100-Ms/s operation and
lower cost over flash converters.

ffi~m".~""~" ru"","", ' \ """" STOREjNON·STORECONTROLS

\AID IN LOCATINGDISPLAYS DEFLECTED OFF -. WHETHER THESCOPEFUNCTIONS IN THE
SCREE N. ANALOG MODEORINTHE DIGITAL STORAGE

MODE.
\

\

Tektron ix 2232 IUD MH I DIGITAL STORA,GE OSCILLOSCOPE 1\. ~ . ."UP 'D< ::0 "tI" ACQUISITI ON '" . VA. HOLOOH

0 °0"0 "01 I l.I\ tl U I ICI """HIDIII,1 II( h MODI fit'"POS ~,. • . :liUJiH __

01\ o ~,!, a 0 0 0 0 0 ", R"~.JO.,,

I
Hfl~~~Ty.I VERTICAL- r-HORIZONTAl-! I B TRIGGER

1\ 8 POSlTlON Af8 SW P SEP

SP~N
O POSITIONQ UVEl :::-~\

~ ~ ~
',C'I ~'" ;'~~ " " ~ 0 - "- !

100 · \W'..l I ..n • ..r - +.
,

,-"OOf MODE A TRIGGERto III1'CI _OlahQ CH i 1I0fi' CH ] III fit>' ,,1>,1H AD, ." ~ .ol;; ' A 1 0111 • U, HI'. '"'. I~~~ } 'I ll<>¥• c::::::::J 0 0 cr::::J c=:::::J 0 O'~,O
',U I - I . ·f !f.; ; -

CH 1 VOLTS/DIV CH 2 VOLTS/DIV A ,lIl DB SEC/DIV 'UO! :"Ul

8' 41..11 100

~~ o~
"~~

t;/.0 6 i evu,

0
~•..

Sl'(m ~
0 - "'- - .

'~I' ' ~~~
• .r10 ~ • ~

:. 1 1 . '. i l T

I~ ~
.... ~ - " ~ , SJ l,jl Cl !eUtl CIlII't

• . -
~~_;i

" ,
.:~ '='8"I 00~1 ' ~

, C ' . Wat , . . . . . .. . . . . .. .... .. . . 4-> 0. .. ••• 1 1
'''''''111,( ti' ,· .~ ': ~ I l l )'" I I

I
fOCUS lE:J ~f!£;;J ee

,"J - IIJ ~

Q '"
~l ($7J~'t( " ' I 4 t"'-' ~'" "0 ec

..
CH 1 D @ CH2 a D

~ E:3 J==l J==l E:3 POW ER r~
EX I IN P U T

I ) 0 ~ '.. '''''::I ~ 0(\&' /'"'" '\ ,. ~S Av ( R(f t:- ' , ,
r,,~ Of; > 4 1(. • .@ ,... " :@) lIV ( ~

,...
/ ~ . O~I ~_ ! _tt « ." . t~/ O~I I1Q \;ed ,. ... @1

/'
/ .: /BEZEL BUTTONS CmlTROL

SELECTION OFMHlU ITEMSWHEN A MENU IS
OISPLAYEU. 1tlT H~ Nmj·MWU MOO~. rH ~ BUr rou s ttORizornAL SECTlOIi COtlTROLSTHE TIME
CONTROL THESAVE. STORE. AND RECALL FUNCTIONS SCALE(SECIlJIV) ATWHICHA SIGNAL IS DISPLAYED.

Fig. 9-FRONT PANELCRTand the var ious analog and dig ital controls for Tektronix' 2232
100 MHz and 100 Ms/s analog /dig ital oscilloscope.

parators deliver a high output,
and zero inputs result in a low: In
between, combinations of vari­
ous voltage levels proceed into
the encoder and result in a reg­
ular binary bit-stream driven by
a rapid-system clock.

Flash converters have a fast
conversion rate, but they can be
expensive and their resolution
decreases as the sampling rate is
increased. You may want to con­
sider a CCO which accepts in­
puts at over 100 Ms/s . A CCO is

FOR THE REFERENCEMEMORY.

CRT SECTIONCONTROLS THE
BRIGHTNESS. FOCUS. ANOALIGNMENTOF
THECRTTRACE. ALSO. CONTROLSTHE
BRIGHTNESS OFTHE GRATICULELIGHTS
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received during revers e targ et
scan .

Storage
Storage, al so called m emory,

h as di ffering record lengths de­
noting available random access
memory (RAM) or read only mem­
ory (ROM). RAM's store variables
s uch as incoming data informa­
tion, while ROM's are fixed and
permanent memories of instru­
ment display characteristics, al­
go rithms, and other implanted
procedures.

Stored information maybe col­
lected on disks, magnetic tape ,
and possibly bubble memories.
But the shorter and more com­
m~nmeans of storage are usually
m etal-oxide semiconductors
such as CMOS , NMOS, or emit­
ter-coupled bipolar logic (EeL).
The larger the-memory; the lon­
ge r its time to fillup and update
refreshment. So record lengths of
4K to 32K could have several in­
terpretations, depending on in­
dividual requirements.

Horizontal jitter
Occurring in many analog

scopes and some of the older, less
expensive DSO's, horizontal jit­
ter ca n actually ruin precision
measurements of both s in e
waves an d pulses. It appears in
repetitive situations and is calcu­
lated as ± Y2 the elapsed time be­
tween samples. In most of todays
storage scopes, jitter compensa­
tion or correction is already built­
in an d should not be a problem.
But unstable voltages entering
analog equipment still caus e
various problems since they are
directly related to the scope's in­
ternal trigger and its own inher­
en t stability.

Resolution and accuracy
The ver t ical resolution of an os ­

cillos cope is its ability to di s ­
t tngu tsh between signals which
are close together. Vertical resolu ­
tion in a DSO is determined by
the number of bits used in the
ADC. For exam ple , an ADC that
uses an 8-b it converter h as a ver­
tical resolution of 256 (28 ), or
0.391 % (1/256).

If you know the bit count of an
ADC, it's easy to find a DSO's ver­
tic al resolution. For instance , a
full-scale scope graticule setting
of 50 mV/div. would become 400
mV, with 8 vertical divisions.

FIG. 1o-A SEMI-STAIRCASE reference
voltage and an "acquired" channel 1 sig­
nal below. All readouts, including trigger
reference, applies to the lower signal
which was supposed to be a saw1ooth.

FIG.11-INITIAL SELECTABLE SETUP for
incoming waveforms in one of the storage
modes.

FIG. 12-CRITICAL MEASUREMENTS are
both easy and accurate with a good OSO.
Here you 're looking at a simulated one­
shot with a very fast rise time.

FIG. 13-AT 4K STORAGE, interpolation,
or lack thereof, is plainly evident as the
relatively flat times of these rounded
pulses indicate.

Then , if your NO offers 8-bit con ­
version, that wou ld amount to 28

discrete levels, or a total b inary
n umber of 256. Therefo re, your
DS O's vertical resolution would
become

400 x 103/256 = 1.5625 mY.

Similarly, a 4-bit AID instru­
men t would only exhib it 25 mV
resolution (·'V16). So the comb ina­
tion of a nalog-to -digital con ­
version b its and vertical s cal e
settings do, indeed , de termine a
DS O's ability to separate the va ri ­
ous details of waveforms. That
differs fro m accu racy, which is an
accepted stan dard value that the
scope may or may not fully re­
produce. Measurements, how­
ever, can't be more accu rate than
the DSO 's resolution, an d that's
why such resolut ion becomes ex­
tremely impo rtant.

Horizon tal resolu tion is a mea­
sure of the n umber of time incre­
ments that a re stored in digit al
memory. If the s ignal is stored in
1024 data words , then the hori­
zontal reso lutio n is Y lO24 o r
0.098 %.

According to Tektronix, an alog
cath ode ray tube resolution is de­
rived from the CRT face area an d
the s ize and shape of its electron
writing beam. The ver tical an d
h ori zontal CRT amplifiers gener­
ally become further limit ing fac­
tors in the analog domain. But in
a di gital scope , vert ical resolu­
tion amou n ts to NO resolution,
but i t s acc u racy, like a nalog
scopes , depends on input an d
output amplifiers and is no more
than 2-4 % ver t ically and 1-3 %
horizontally. However, with im­
ages "frozen" on the CRT's face
an d th e u se of accu rate markers
calle d "cu rsors ," m any of the
foregoin g errors can b e largely
overcome, es pecially the h orizon­
tal ones.

A DSO uses a crystal oscilla tor
clock ins tead of a linear sweep to
generate its time base. The di g­
ital clock is so precise that ac­
curacy of 0.01 % is possibl e wit h
great stabi lity. Co nseq uen tly,
wh ile vertical accuracy is largely
limited by analog readout, h ori­
zontal accuracy becomes that of
the clock, memory length, an d/o r §
cu rs or r es olu tion a n d p rect- m
s ion-a vast difference over ordi - ~

nary analog which is usually n o gJ
better than 2% an d su bject to in- ~

evitab le drift wit h ag ing. Another ~
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~ RADIO-ELECTRONICS

Analog Maximum

TABLE 1-D1GITAL STORAGE OSCILLOSCOPE CHARACTERISTICS
Standard

Y-channel On-Screen Vertical Acquisition Memory Time Base Recorder

Manufacturer Mouel NO. uanuwunn sampre nail: IOUUlI> IUUI:'UI:' nUGUUU1., 1 1~"UIUI.IUII 1t.uu",,~ u .."".4ylu WOVyv ..""",,/w.w . _.... ....... . .. ...-
B&K Precision 2522 20MHz 10Ms/s 2 No none 8 bits '3 2K1ch 0.2s-0,5J.1S Pen lift $995

outputs

Philips/Fluke 95Handheld 50MHz 25Ms/s 2 Yes Yes 8 bits '7 Store/recall 60s-10ns - $1 ,295
8 waveforms

9PHandheid 50MHz 25 Ms/s 2 Yes Yes 8 bits *7 Store/recall 60s-10ns Remotecontrol $1,595
8 waveforms, RS-232C

10setups interface

PM3320A 200 MHz 250 Ms/s 2 2X-Y Yes 10bits '8 4 memories ss-sns RS-232 or $7,750
of4Kx1O-bit IEEE488

words interface

PM3323 300 MHz 500Ms/s 2 2X-Y Yes- 10bits *8 4 memories 5s-5ns RS-232 or $8,500
of 4Kx1 O-bit IEEE488

words interface

PM3335 60MHz 20Ms/s 2 Yes Yes 8 bits auto,single 16K 50s-10J.lS RS-232 or $2,395
multisingle IEEE 488

interface

PM3350A 60MHz 100 Ms/s 2withauto 2X-Y Yes 8 bits *3 16K(8traces) 0.5s-0,5J.1S X-Y rec. and $3,590
set plus auto matrix printer

zoom option40/50

PM3355 60MHz 250 Ms/s 2with auto 2X-Y Yes 8 bits *3 16K(8traces) 0,5s-0.5J.1S X-Y rec. and $4,490
set plus auto matrixprinter

zoom option40/50

PM3365A 100MHz 100Ms/s 2withauto 2X-Y Yes 8 bits *3 16K (8 traces) 0.5s-0.5J.1S Pen lift $4,990
set outputs

PM3375 100 MHz 250 Ms/s 2 withauto 2X-Y Yes 8 bits *3 16K (8traces) 0.5s-0.2J.1S Pen lift $5,390
set outputs

Gould 1604 20MHz 20Ms/s 4 2 Yes 8 bits *3 10K 200s-50J.lS X-Y $6,595
plus auto

zoom

1624 20MHz 20Ms/s 4 (with 2 Yes 8 bits *3 10K 200s-5~s X-Y $8,195
pairs) piusauto

zoom

Hameg HM408 40 MHz 40 Ms/s 2 x-y Yes 8 bits *3 2K 1s-50ns Plotter $2,398

HM205-3 20MHz 20Ms/s 2 . No No 8 bits *3 2K 1s-200ns Plotter $1,076

Hewlett 54501A N/A 10Ms/s 4 2 Yes 8 bits *3 501 points ss-zns Plotter $3,990

Packard programmable

54502A N/A 400Ms/s 2 2 Yes 8 bits *3 501 points ss-tns Plotter $7,450
(repetitive) programmable and 2K

extendable

54600A 100 MHz 20Ms/s 2 2 Yes 8 bits *3 4K 5s-2ns Plotter and $2,395
printer option

54601A 100MHz 20Ms/s 4 2 Yes 8 bits *3 4K 5s-2ns Plotterand $2,895
printer option

Hitachi VC6023 20MHz 20Ms/s 2 2 Yes 8 bits *4 2K 50s-0.2J.1S Plotter $1,995

VC6024 50MHz 20Ms/s 2 2 Yes 8 bits *4 2K 50s-0.2J.1S Plotter $2,295

VC6025 50MHz 20 Ms/s 2 2 Yes 8 bits *4 2K 50s-50ns Plotter $2,595

VC6045 100 MHz 40Ms/s 2 2 Yes 8 bits *4 4K 50s-50ns Plotter $3,395

VC6145 100 MHz 100Ms/s 4 2 Yes 8 bits *4 2K 50s-50ns Plotter $5,295



Kenwood CS8010 20 MHz 10Ms/s 2 2 Yes 8 bits *5 2K 1s-0.5j.1S Plotter $1,495

Kikusui DS5020A 20MHz 1 Ms/s 2 No No 8 bits *5 1K1ch 1s-0 . 2~tS X-Y recorder $1,495

DS5040 40MHz 25 Ms/s 2 No No 8 bits *5 1K1ch 1s-0.2j.1S X-Yrecorder $1,995

COM7101A 100 MHz 50Ms/s 4 Yes pius Yes 8 bits *5 1K1ch 0.05s-10ns X-Yrecorder $5,895
DVM,

Gounter

GOM7201A 200 MHz 50Ms/s 4 Yes pius Yes 8 bits *5 1Klch 0.05s-10ns X-Y recorder $6,895
DVM,

Counter

Leader 300 handheld N/A 30Ms/s 2 No Yes 7 bits *5 1.8K words/ 200s-0.1j.1S Plotter $1,995
3100D 100 MHz 40Ms/s 2 2 Yes 8 bits *5 2Kwords/ch 50s-50ns Plotter $3,695

LeCroy 9410 150 MHz 100Ms/s 2 2 Yes 4096 points *5 10Klch 10.1s-2ns X-Y and dot $6,900
matrix

Nicolet NIC310 N/A 1 Ms/s 2 2 Yes 12bitswith *5 Floppy disk 200s-1~tS X-Yor $4,995
zoom 884K1disk strip chart

Panasonic VP-5710A 100 MHz 20Ms/s 4 GND-V, Yes 8 bits Roll, rep. 6Kx1 or user 0.5s-20ns GP-IB $3,995
Factory tJ.ttJ.V, 8-MHz adjustable plotter
AutomationCo. t1 /tJ.t Singleshot memory interface

VP-5720A 50MHz 40Ms/s 2 Yes Yes 8 bits Programmable 8Kx3 50s-5ns GP-IB $5,900
plotter

interface, X-Y

VP-5741A 100 MHz 100Ms/s 2 Yes Yes 8 bits Programmable 10Kx 3 50s-5ns GP-IB $8,900
plotter

interface, X-Y

VP-5750A 100 MHz 200 Ms/s 2 Yes Yes 8 bits Roll , rep. 80K 50s-5ns GP-IB $9,900
Programmable non volatile plotter

memory interface, X-Y

Tektronix 222 PS 10MHz 10Ms/s 2 No Yes 8 bits Roll, scan 512 points 20s-0.05j.1S RS-232 $3,295
interface

TDS520 500 MHz 500 Ms/s 2 Yes Yes 8 bits Ref., roll, 50K points/en. 10s-500ps GP-IB $9,490
detect 488.2

2201 20MHz 10Ms/s 2 No No 8 bits Roll/scan 2K 50s-100ns Epson $1 ,695
25levels/div. (optional)

2211 50MHz 20Ms/s 2 2 Timeand 8 bits Roll/scan 4K 50s-50ns Epson $2,795
volts 25levels/div. (standard)

2221A 100 MHz 100 Ms/s 2 2 Yes 8 bits *5 1K14K 0.5s-5ns X-Yor dot $3,995
and X-Yplot matrix

2232 100MHz 100 Ms/s 2 2 Yes 8 bits *5 4Kextended 0.5s-5ns X-Yordot $4,995
and X-Yplot to 25K matrix

Notes *1. Standardacquisition modes become special acqulsitlon modes in some cases. Contact the manufacturer for detailed information on variations ofacquisition modes.
*2. Recorder outputs arenormallyeither X-V ordot-matrix plotters, butthey can be stripcharts and floppy disks as well.The individual specification sheets will list themanyavailableoptions.
*3. Roll, refresh,single shot.
*4. Roll, average, smoothing, one shot.
*5. Roll, pen, one shot.
*6. Special features of Fluke'shandheld model 97 include sine wave or square wave signal generator, component tester outputfor voltageorcurrent ramp and various multimeter modes.
*7. Min., max., average record, variable persistance.
*8. Auto, autozoom, single, multisingle, roll, triggered roll , averaging, enveloping, save/stop on diff.
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FLUKE'S HANDHELD SCOPEMETER
models 95 and 97 feature 50-MHz dual
channel, 25 Ms/s sampling rate with auto­
set. A combination DSO and DMM, these
instruments are ideal for rugged field use.
Model 97 also has a sine wave or square
wave signal generator output with op­
tically isolated RS-232C remote control
operation.

strong argument for maximum
DSO horizontal accuracy is re­
peatability of measurements,
and reduction of human errors
by the use of cursors.

The front panel
Now that you have a general

idea of what DSO's are designed
to do, let's quickly introduce you
to the front panel of a Tektronix
model 2232 100 MHz, 100 Ms/s
digital/analog oscilloscope from
graticule to the front panel, CRT
and dot-matrix (they're less ex­
pensive) printer readouts.

Figure 9 shows the bezel and
all front panel analog and digital
controls . The callouts indicate
1 x and 10 x vertical amplifier
settings from 2 mV to 50 Vldiv.,
sweep speeds from 50 ns/div. to
0.5 s/div , delayed sweep, TV field
and line, variable holdoff, trigger­
ing levels, and X-Y mode in the
analog sections and setup, dis­
play, plotter, signal acquisition,
storage, cursors, plotter output,
waveform select, memoryac­
quisitions, and save references,
plus setup menus in the digital
portion. A side panel contains an
auxiliary connector and IEEE
488 or RS-~32 port.

Applications
The first example shown in Fig.

10 is an output of a less expensive
function generator with slight
calibration and waveform purity
problems, both of which are often
found in inexpensive digital cir-

cuits. The bottom waveform is
"supposedly" a reasonably linear
sawtooth, while the top wave­
form is semi-staircase. The dis­
play has a time base of 2 us/dtv,
is sampled at IK, its AC voltage
develops to 0 .9 V since the ver­
tical amplifier is set at 0.5 V/div.,
the trigger level for amplifier Yl
reads out at 0.76 V, and the time
between X origin and X Ll time T
equals 12.2 J.Ls. With absolutely
no trace movement the mode is
"save," and the SREF 1 A is in­
cluded since it was previously
stored. The line under ''A'' means
the cursors are now positioned
as shown on the acquired signal.
The SAVE REF 1 remains until
another waveform writes over
this one and takes its place in
memory.

Except for the stored SREF 1A,

B&K Precision
6470 W. Cortland St.
Chicago, IL 60635
(312) 889-1448
CIRCLE 351 ON FREE INFORMATION CARD

John Fluke Manufacturing Co.
Box 9090, MS 250E
Everett, WA 98206
(206) 356·5500
CIRCLE 352 ON FREE INFORMATION CARD

Gould Inc. Recording Systems Div.
3631 Perkins Ave.
Cleveland, OH 44114
(216) 361-3315
CIRCLE 353 ON FREE INFORMATION CARD

Hameg Inc.
88-90 Harbor Rd.
Port Washington, NY 11050
(516) 883-3837
CIRCLE 354 ON FREE INFORMATION CARD

Hewlett-Packard Co.
19310 Pruneridge Ave.
Cupertino, CA 95014
(800) 752-0900
CIRCLE 355 ON FREE INFORMATION CARD

Hitachi Denshi America Ltd.,
Test & Measurement Div.
150 Crossways Park Dr.
Woodbury, NY 11797
(516) 921-7200
CIRCLE 356 ON FREE INFORMATION CARD

Kenwood USA Corp.
2201 E. Dominguez St.
Long Beach, CA 90810
(213) 639-4200
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that same signal could have been
shown similarly by an ordinary
analog scope but probably with­
out as much stability and proba­
bly without the on-screen read­
outs . The only fundamental
parameter not immediately read
out in modestly priced DSO's is
the voltage difference between
pulse peaks , and that is simply
the inverse of time which is easily
calculated, but not as accurate as
3-place electronic computation.

Incoming information
Now that programmable and

primary hardware have been
combined, let's begin to move on
to some more intricate uses. With
the help of'a Tektronix/Polaroid
C5-C oscilloscope camera, a
menu for the Acquisition mode is
adjusted so the 2232 will respond

Kikusui Int. Corp.
19601 Mariner Ave.
Torrance, CA 90503
(213) 371-4662
(800) 545-8784
CIRCLE 358 ON FREE INFORMATION CARD

Krenz Electronic, Inc.
1020 Calle Cordillera
Suite 107
San Clemente , CA 92672
(714) 361-2433
CIRCLE 359 ON FREE INFORMATION CARD

Leader Instruments
380 Oser Ave.
Hauppauge, NY 11788
(516) 231-6900
CIRCLE 360 ON FREE INFORMATION CARD

LeCroy Corp.
700 Chestnut Ridge Rd.
Chestnut Ridge, NY 10977
(914) 425·2000
CIRCLE 361 ON FREE INFORMATION CARD

Nicolet Instrument Corp.
Test Instrument Division
PO Box 4451
Madison, WI 53711
(608) 273·5008
CIRCLE 362 ON FREE INFORMATION CARD

Panasonic Factory Automation Co.
Electronic Measurement Systems
9401 West Grand Ave.
Franklin Park, IL 60131
(708) 452·2501
CIRCLE 363 ON FREE INFORMATION CARD

Tektronix Inc.
Test and Measurement Group
PO Box 1520
Pittsfield, MA 01202
(800) 426·2200
CIRCLE 364 ON FREE INFORMATION CARD



to these or other selected settings
in preparation for either conve­
nient or specific measurements
(Fig.11). Our attention will be di­
rected to the various setup pos­
sibilities that are available on the
setup menu. A rectangle denotes
each selected position.

In Fig. 11, the Sample mode is
selected which produces 100
samples for each graticule divi­
sion; the greater than 0.1 s/div.
selects either Roll or Scan storage
for settings above this figure. Roll
mode is somewhat like an elec­
tronic chart recorder, permitting
slow signals to move across the
CRT's face continuously from
right to left; and the ltigger, indi­
cated at 128/lK storage by the "T"
symbol towards the upper left
can be adjusted and positioned
incrementally between 4 and
1020 on the 1K record, or from 16
to 4080 on the 4K record.

In the Acquisition mode's sis­
ter display menu, ~ Time and ~

Frequency may also be selected
as well as Peak Detect, waveform
smoothing, and a Vectors mode,
filling spaces between adjacent
data points, producing a smooth,
connected image. In Auto, Vec­
tors operate at all times except
from 0.5 to 0 .05 us (Repetitive
Store).

Examples
Now that parameters are estab­

lished according to the acquisi­
tion setup in Fig. 11, it's easy to
look at such critical values as
voltage measurements, trigger
levels, and rise times shown in
Fig. 12. At 0.1 us/div, and 0.2 VI
div., the ~ voltage readout is
0.428 V, the trigger position is at
0.11 V, and the time between 10%
and 90% markers measures
0 .064 us which automatically be­
comes the rise time.

When you turn the scope and
signal information off for several
hours, the same stored display
reappears when power is applied.
You haven't missed anything,
and all the parameters remain. A
Polaroid photo of the display rec­
ords the image for posterity. If
you want to translate those mi­
croseconds into nanoseconds,
just move the decimal three
places to the right and the rise
time becomes 64 x 10-9 . It's just
that simple.

The waveforms of Fig. 13 are
shown at a 4K sample rate which

LEADER'S MODEL 300 features 30 Ms/s
digital storage with a DMM, printout, and
logic analyzer combination.

builds up the display over a con­
siderable period. The interpola­
tion isn't quite extensive enough
to form a continuous pattern
among the rise and fall portions.
That occurs when sweep speeds
exceed 1 us/div The bar graph
above the "rectangled" cursor
signals a switch to a 4K-record
length, although only 1K of infor­
mation is displayed at a time. The
T for trigger point remains, but
only at the 0.64 V level, and the
time between cursors amounts
to 1.715 p.s. The amplitude (~ VI)
difference between the two cur­
sors is only 0.008 V, which is fair­
ly close to being even. The
"Average" notation on the dis­
play's bottom means random sig­
nal noise is reduced by multiple
signal inputs over a number of
records.
. Where you looking for a glitch
among those voltages, you would
select the peak or AC-peak detect
mode, making the 2232 sample
at its maximum digitizing rate as
you search for a 10 ns or greater
waveform abnormality. Note how
nicely those displays photograph
with a C5-C camera.

Digital featues are gradually
making their way into analog
scopes (see our Analog Os­
cilloscope article in this issue).
Tektronix' 2252 is a multi-ap­
plication analog scope with 4­
trace readout and an ADC. The
2252 is strictly analog from input
to virtual output, but one large
12-bit NO converter for hard
copy reproduction bars the way.
Tek's 2252 is a 4-channel, 100­
MHz answer to those who want to
see glitches, spurs, preshoots,
overshoots, and all associated in­
terruptions greater than 10 ns. It
can be used with an Epson FX
series dot-matrix printer, and
doesn't require one-shot record­
ed storage. Plotter printouts of

this unique one-of-a-kind instru­
ment can show transients, pre­
shoots, overshoots, and random
glitches. .

Evaluations
Most DSO's we'll mention fall

within a 20-200 MHz group and
are dual analog/digital units very
popular now in the marketplace.
Table 1shows a rundown of many
popular scopes now available,
with some important specifica­
tions. Although several manufac­
turers, such as Hewlett Packard
and Nicolet, do not produce com­
bination units, they occupy
strong positions in the industry
and are included as well, plus two
special digitizers, one of which
doubles as a spectrum analyzer
and the other a 4-channel analog
scope with an AID digital printer
readout.
• Hitachi-A real surprise with
eight models already available
and more on the way. Prices are
attractive, superb, inclusive
specifications, and interesting
bandwidths. Models VC-6075,
VC-5175, VC-6275 are not listed,
but are still available.
• Leader-1Wo new announce­
ments: a 30 Msls ACIDC-operated
DSO that also features an 8-bit
logic analyzer, 'a data logger for
DMM functions, and an auto­
ranging digital multimeter, all in
one 2.6 pounds instrument
(Model 300); and a Mod. 3100
conventional analogJDSO having
100 MHz analog and 40 Ms/s with
averaging "settable" from 2 to
256 bits, plus voltage, time,
phase, and dB difference ratios.
• Hewlett Packard-Doesn't com­
bine analog and DSO's, but pro­
duces DSO's only. Four of their
less expensive DSO's are listed
with their dual time base dis­
plays, custom integrated cir­
cuits, 8-bit NO converters (ex­
cept the 54502 which has a 6-bit
converter), and modular probes.
The company's newest is the HP
54510A at $10,950, having a
sample rate of 1 Gs/s, repetitive
bandwidth of 250 MHz and 8-bit
vertical resolution-all portable.
• Tektronix-Not to be outdone
by Hp, Tektronix has introduced
three all-digital scopes, one with §
a lO-MHz sampling rate and a de- m
flection factor of 50 mV to 500 VI ~

div. called the 222PS Power gJ
Scout. The 222PS is intended for
rugged field work such as indus-
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Tek Direct has a wide
range ofscopes, starting at
less than $1000. Plus afford­
able probes, TV/Video gear,
meters, and much more.

Soring us up and order
your free catalog. We're just
waiting for you to connect.

1-800-426-2200.
8AM-5PM. All time zones,

COMMITTED TO EXCELLENCE

Copyright © 1991, Tektron ix, In c,
All rights reserved, 49A-1 87 886.

CIRCLE 92 ON FREE INFORMATION CARD

trial power systems, marine re­
pair, and plant maintenance.
Tektronix models TDS 520 and
TDS 540 have two and four chan­
nels, respectively, and feature
surface-mount components so
that amplifier and trigger-logic
circuits can be mounted on a sin­
gle PC board.

In both models, digitizers oper­
ate continuously at full speed and
peak-detect glitches as small as 4
ris, regardless of the time-base
setting. The single-channel sam­
pling rate for models TDS 520
and 540 is 500 Ms/s and 1 Gs/s,
respectively. Record storage
lengths are 50K points per chan­
nel, augmented by zoom pre­
views and signal expansions plus
90 on-screen icons, or images,
for user aids-the beginning of a
brand new TDS series by Tek.

Relatively low cost for 100 MHz,
100 Ms/s, plotter and printer out­
puts, extensive training, simple
controls, ample memory, good
application notes, solid perfor­
mance and long life.
• Nicolet-The NIC-310 is a new
model with simplified controls,
vertical and horizontal trace ex­
pansion to 60 x , automatic sig­
nal acquisition, massive storage
and built-on disk drive controls,
also portable.
• LeCroy-Another fine manufac­
turer of high quality instruments
whose Mod. 9410, large-screen
scope, optional 512K credit card
memory, vertical sensitivities as
low as 100 fJ.V/div., pen or digital
plotter outputs, offers displays in
color, and a 1,000-point fast
Fourier transform (FFT) to be
completed in less than a second
(another option) to operate as a
spectrum analyzer!
• Kenwood and B & K Preci­
sion-Manufacturers of similar,
low frequency, inexpensive
scopes withvtrtually identical
specifications.
• Philips-Supplies several lower­
cost analog and DSO combina­
tions with interesting features,
100 and 250 Ms/s, 16K memo­
ries, and attractive pricing, to­
gether with excellent application
notes-well worth investing in.
• Hameg-Also offers a pair of
low-cost 20 and 40 MHz/Ms/s
scopes (models HM205-3 and
HM408) with 2K memories, X-Y
cursors, and 8 bits of vertical res­
olution.
• Kikusui-Their COM 7101A

and 7201A have four inputs and
200 MHz analog response and 50
Ms/s for digital storage. They in­
clude a DVM and a frequency
counter.
• Krenz-Model 3350 is a 2­
channel, 50-MHz, 100-Ms/s DSO
with 8-bit resolution and a 4K
memory. Krenz also offers a PSO
5570 MS-DOS compatible main
frame with 8 channels, 20 MHz
sample rate, up to 12-bit resolu­
tion, a 50-megabyte hard drive
and a 1.44-megabyte floppy
drive. Analog input modules with
various preamp, ND converter,
and memory specifications are
used with the main frame. Other
base units offered are the PSO
7010 and PSO 7040 featuring 8
and 16 channels , respectively,
with a 14" color video display for
high-resolution color graphics.
• Panasonic-Starting at $3995
and ending at $9900, Panasonic
currently produces four DSO's
with reasonably large memories;
three of the four have two chan­
nels· with 7-inch CRT's. Model
VP-571OA has a sampling rate of
20 Ms/s with 4 channels, model
VP-5720 is a 2-channel, 40 Ms/s
DSO with arithmetic and wave­
form functions, 100 Ms/s model
VP-5741A has time shift and a
calculator, and 200 Ms/s model
VP-5750A has an 80K-word, non­
volatile memory in addition to
autorangrng. programmable,
and interpolation functions. All
have effective nonstorage band­
widths of DC to 100 MHz, except
model VP-5720A which has a
bandwidth of 50 MHz.

What you see in the scopes
we've discussed is both low cost
and limited effectiveness , and
higher cost with broadly in­
clusive instruments which have
many common and a number of
diverse features. New models are
appearing rapidly and designs al­
most improving daily. Some time
bases even stretch to 50 and 200
seconds on the low end, highly
suitable for measuring power ap­
plications, slow mechanical
movements, ballistics, electrical
phenomena, injection molding,
drive controls, and so on.

We advise you to take your own
sweet time in DSO selection,
study all specifications, check
short term and long term require­
merits, consider the source, re­
view training and applications,
then worry about the price. R-E
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••• they're jar from dead!
IF YOU'VE BEEN LEANING TOWARD

buying a digitizing oscilloscope,
you might want to take another
look at analog scopes before
spending your hard-earned
money.

It's true that digital scopes offer
many features-measuremen t
cursors, automatic setup. pro­
grammability. and all those built­
in microprocessor smarts. You
can even transfer waveforms
from a digital scope to a PC and
do whatever you want with
them-analyze them. store them
on a disk, or output them to a
printer.

However. modern analog
scopes offer many impressive fea­
tures as well. Many newer analog
designs use built-in micro­
processors for automatic setup.
measurement cursors. and pro­
grammability. In fact. some ana­
log scopes can even be hooked

' Jeff O'Neal is a Product Marketing Engineer for
Tektronix, Inc.

directly to a printer for waveform
hardcopies. Waveform printouts.
as well as many other features.
are no longer the exclusive do­
main of digitizing scopes.

In short, today's analog os­
cilloscopes are much smarter
than yesterday's. They offer many
of the same features as digital
scopes and even surpass them in
a variety of basic measurement
capabilities.

The real distinctions. however.
are in how each type of scope ac­
quires and displays waveforms
for measurement. This has al­
ways been the fundamental issue
in scope choice and continues to
be so. It's an issue of understand­
ing your waveform observation
and measurement needs. then
understanding how each type of
scope addresses those needs.

Keep in mind, though. that
each oscilloscope technology of­
fers its own unique advantages.
That's why many oscilloscope

manufacturers offer both digital
and analog scopes. Some scopes
may even combine both tech­
nologies to take full advantage of
the unique strengths of each.

Real-time vs. storage
Figure 1 illustrates a basic dis­

tinction between analog and dig­
ital scope waveform acquisition.
Both waveform photos show the
same jittered signal. The dif­
ference is that one waveform is
displayed in real time on an ana­
log scope (l-a). while the other is
a digitally stored waveform dis­
played in vector form on a digitiz­
ing oscilloscope (I-b).

Notice that the analog scope
clearly shows the jitter in its en­
tirety. That includes not only the z
extremes of the jitter excursions. ~

but the time distribution of the m
jitter as well. The distribution is ~
seen in the intensity variation of gj
the multiple traces in the jitter cD
region . The brighter areas are ~
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(a)

(b)

FIG. 1-REAL-TIME DISPLAY OF PULSE JITTER on an analog scope shows far more detail
(a) than on a digital scope display (b).

shown in Fig. 2. Modulated color
levels are clearly visible in the in­
tensity variations of an analog
scope display (2-a) , while a digital
scope display conveys little infor­
mation (2-b).

The differences between real­
time analog and digital scope dis­
plays become clearer when com­
paring the two acquisition pro­
cesses . The basic architecture of
each type of scope is shown in
Fig . 3, and the acquisition con­
cepts are shown in Fig. 4 .

The capture process
Notice in Fig. 3 that the overall

archi tecture of both types of
scopes is the same in many re­
spects. Both scopes must have a
high-quality analog front-end
with adequate bandwidth and
fidelity for the signals being cap­
tured. Both must have triggering
circuits for triggered capture and
display of waveforms. Both must
have horizontal and vertical drive
circuits in order to trace a sig­
nal's waveshape across the CRT
display (except for raster-based
displays, which work differently).
And both can have built-in mi­
croprocessors for digital automa­
tion of instrument setups and
other control functions .

The main difference is in the
input signal path from the ver­
tical amplifier to the display. An
analog scope has an analog path
that passes the signal to the dis­
play in real time. In more ad­
vanced scopes, this analog path
may also include integration of
various measurement functions,
such as voltmeters and counter/
timers. In the case of the
Tektronix 2252 oscilloscope, the
analog signal is also sampled by
an AID converter to provide out­
put to a printer for hardcopies of
repetitive waveforms. But the
main signal path is pure analog.

Digitizing scopes, on the other
hand, sample and digitize the
analog signal as soon after the
vertical amplifier as possible.
There are numerous schemes for
doing this, but the general goal is
to sample, digitize, and store
points as fast as possible for the
price range of the particular dig­
itizing scope.

Figure 4 illustrates the general
capture processes involved for
both types of scopes. In both
types, the capture process occurs
over a time period referred to as a

waveform is restricted to a single­
amplitude value for each point in
time.

An analog scope display, be­
cause it's made up of multiple
real-time traces, can show multi­
ple amplitudes at any point in
time. That's extremely important
for observing and analyzing com­
plex, real-time signal activity
such as jitter, various TV wave­
forms , and modulation, as

where the jittered edge spends
most .of its time; the dimmer
areas are where it spends less
time.

(/)
o In comparison, the digital
~ scope shows far less definition of
cc the jittered edge (l-b). That's be­
t) cause the digital display is a sin­
lJ.J
u:J gle trace reconstructed from
a digitized waveform samples
is stored in memory. The digital
r? scope's representation of the
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(b)

FIG. 2-THE FIVE MODULATED COLOR LEVELS OF A VIDEO SIGNAL are clearly visible
in the intensity variations of an analog scope display (a), while a dots-only digital scope
display conveys little information about the signal's actual complexity. A digital scope's
vector display would connect the dots fo r a clearer outline of the waveform, but still
wouldn't provide the intensity variations that distinctly show the modulated color levels.

For the sake of economics ,
mos t digital scopes u se equiv­
a lent-time sampli ng on their z
fas ter sweep settings (1 us/dtvt- ~

sion and faster ). That allows re- m
petitive waveforms to b e cap- 1li
tured at apparen tly h igh sample ~
rates by building up a complete co
sample set over mu ltiple capture ~

leas t 51. 2 m egasamples /s econd
(MS/s) to captu re all 512 samples
in one 10-J.1s captu re window:

There's a wide se lection of real­
t ime sample rates availab le in to­
day's digital scope market . Bu t
fas ter real -t ime sam p le rates
m ean more expe nsive tec hnology
an d higher price tags .

capture window: In the case of an
analog scope (4-a) th e window is
determined by the scope's sweep
speed setting. A l-us/dtvts ton set­
ting , for example , provides a
lO-J.1s window on a scope with 10
horizontal display divisions .

The portion of the waveform
cap tu red is determined by the
capture-window length and the
trigger-system setting. In the
analog scope case of Fig . 4-a, trig­
ger ing is set for the beginning of
the positive slope on the wave­
form being measured.

When a positive waveform
slope is encountered, the analog
scope's sweep circuit is triggered.
The waveform is traced on the
display. Then at the end of the
sweep, the CRT beam is blanked
and retraced , and the scope's
trigger circuit is rearmed for the
next sweep.

The blank-retrace-rearm se­
quence, sometimes referred to as
rearm dead time, is normally
qurte short in analog scopes.
Thus, an analog scope can trig­
ger through a quick sequence of
capture windows. That allows
the scope 's CRT beam to repeat­
edly trace the s h a p e of a re­
petitive waveform, keeping the
screen phosphor highly exc ited
for a bright trace. Or, as is the
case with the analog capture pro­
cess in Fig . 4 -a, it shows the mul­
tiple traces of pulse-width jitter.

Digitizing oscilloscopes use
the same capture window con­
cept. Strictly speaking, however,
a digital scope's capture window
corresponds to the waveform
memory's length (record length).
Dr gt tal s copes with record
lengths of 512 or 1024 waveform
points typically display the entire
waveform record over the full
horizontal display width. Those
with longer records (2048 or
more points) usually display only
a portion of the record and allow
you to scroll the display through
the record.

The ti me it takes for a digital
scope to capture a waveform in to
m emory d epends upon t he
sc ope's record length a n d sam­
pling rate. For example, with a
512-point record and a lO-J.1s cap­
ture Window, the scope must
sample, digitize, and s tore a
waveform point every 19 .5 3125
nanoseconds (10 J.1s /512) . In
other words, the scope's "real­
time" samplin g rate mus t be at
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READOUTI
DISPLAY

•

CAPTURE WINDOW

FIG. 4-METHODS OF WAVEFORM CAPTURE remain essentially the same In analog
scopes (a), while digital scopes may use a variety of sampling schemes to emulate real­
time analog signal displays (b).

FIG. 3-0VERALL ANALOG AND DIGITAL SCOPE ARCHITECTURES are quite similar
today. The major difference is that analog scopes have an analog signal path to the
display and digital scopes have a digital storage path.

windows. This is illustrated in
Fig. 4-b for comparison to the
analog scope's real-time display
method.

Notice in Fig. 4-b that only a
few samples have been taken in
two separate capture windows.
On fast time-base settings, the
scope's sampling rate may allow
only a few samples per capture
window. Thus, it may take nu­
merous windows to build a full
complement of 512 samples to fill
the waveform record.

Also, notice that a triggered
capture window doesn't occur at
every potentially valid trigger
point. In other words, some of
the pulse repetitions in Fig. 4-b
are skipped. That's because of the
digital scope's longer rearm dead
time. Recall in the analog scope
that there was a short rearm dead
time where the scope's trace was
blanked and retraced, then the
trigger system rearmed. Digital
scopes must complete some dig­
ital processing on the input
waveform before rearming. The
length of their rearm dead time
will therefore depend on the
amount and speed of that digital
processing.

The point is, a repetitive wave­
form displayed in equivalent­
time on a digital scope is really a
sampled composite of numerous
capture windows. Additionally,
the dtgttal display traces a single
set of points versus the multiple
real-time traces of an analog dis­
play scope.

The repetitive pulses have vari­
ations in the pulse width. As a
result, the trailing edge samples
in 4-b are actually a composite of
numerous, time-shifted edges.
When the samples are connected
by straight lines (display vectors)
for a vector display, the jittered
edge looks like a burst of noise
rather than the traditional ana­
log scope display of jitter in real
time.

If a repetitive waveform is truly
periodic (such as a sine wave) ,
the analog and digital scope dis­
plays usually are quite similar.
The exception is when numerous

8 waveform cycles occur over the
z capture window That results in
~ fewer samples per waveform cycle
b on a digital scope, and the dis­
~ play may contain visual altasmg6 (see Fig. 5). Analog scopes don't
o sample, so they don't have this
Cf problem.
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in 256 resolution (8-bit digttiz­
tng), The net result is that, on a
digital scope, unaveraged wave­
form displays have an inherent
tendency to look noisy.

So, when you see a noisy wave­
form on a digital scope, you have
to keep in mind that some of the
noise is due to sampling and dig­
itizing resolution (quanttztng
noise), and some of it is actual
noise on the waveform. With an
analog scope, when you see noise
on the waveform, you know that
all of the noise (at least up to the
scope's bandwidth) is actually
part of the waveform.

Cursor differences
Measurement cursors are lines

or dots that can be positioned on
, a scope's display to measure time
and voltage differences . There
are basically two cursor types:
screen-based and waveform­
based.

Screen-based cursors are the
easiest to implement and can ap­
pear on either analog or digital
scopes. They can be positioned
anywhere on the screen. Their
readouts are simply the screen­
relative amplitude and time loca­
tions of the cursors. If the cur­
sors are placed on the waveform
trace, the readouts also represent
time and amplitude locations on
the waveform display. But, if the
display changes, you have to
place the cursors back on the
waveform in order to reestablish
a measurement.
- A smarter approach is to some­

how tie the cursors to the wave­
form : The cursors are then
referred to as being waveform­
based.

In digital scopes, waveform­
based cursors are tied to the
waveform's stored samples. This
is where digital resolution limits
can become quite apparent. As
you position the cursors, they
may appear to jump from point to
point on the waveform. This will
be most noticeable on pulse
edges or other fast transitions
where there are fewer samples. In
fact, the sample resolution may
be so -poor that you won't be able
to pick off reasonable 10% and z
90% levels on the waveform for ~

rise-time measurements. - m
To deal with that, many digital ~

scopes, especially those with dot- 93
connected vector displays , use co
interpolation for cursor place- ~

v V

~ A A

VECTOR DISPLAY

v V

Because of the "rubber screw­
driver effect," and for other rea­
sons (especially scope setup
ease), some digital scopes offer a
real-time analog mode along with
the digital storage mode. You can
switch between a traditional ana­
log scope display or a digital stor­
age display as needed. More­
expensive digital scopes with
high bandwidths and fast update
rates provtde what is essentially a
real-time display like an analog
scope.

Now, think about what was
said about sampling and digitiz­
ing waveforms. Sampling means
that you get discrete points
equally spaced in time on the
waveform and nothing in be­
tween. If there are 512 points in
the record, the time resolution of
the captured waveform is one
part in 512. These samples a,re
also digitized, usually to one part
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FIG.S-VISUAL ALIASING occurs when the disp lay of a samp led waveform suggests the
presence of different or addit ional waveforms. Dots-only displays are the most suscepti­
ble to visual aliasing and can suggest that the waveform contains a low-frequency sine
wave when it actually doesn't.

3 CYCLES...-------------, ...------------...,

Rubber screwdrivers
The differences in capture

methods can affect how easy a
scope is to setup and use as well.
Recall that an analog scope re­
arms quickly and traces each
capture window's waveform in
real-time. The display updates in
real-time from trigger to trigger.
So, if you use an analog scope to
observe a waveform and "use a
screwdriver" to adjust the wave­
form's amplitude, you see the
change immediately on screen.

With a digital scope, the equiv­
alent-time display must build up
over several Windows, causing a
slower update rate. As a result,
when you make a "screwdriver
adjustment," you may not see an
instantaneous change in the
waveform. The delay between ad­
justment and observed results is
like using "a screwdriver with a
rubber shaft."
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FIG.6-THE ANALOG PRECISION of a gated width counter measurement allows a narrow
spike (276 ns) to be measured with nanosecond resolution, even at a 1 ms/division sweep
speed. A digital scope would need a 10-megapoint record length for the same resolution
on the same display.

ment. This allows you to place
cursors between samples on the
display for interpolated readout
values.

An even smarter approach to
the resolution problem is to tie
the cursors to the waveform trace
by direct measurement of input­
signal amplitude. An example of
this is the SmartCursors appear­
ing on some Tektronix analog
scopes.

The SmartCursor system uses
a built-in, microprocessor-con­
trolled cursor/voltmeter system.
The cursor readouts not only re­
flect measurements of the actual
signal, but the cursors are smart
enough to follow signal changes.
That allows you to tune circuits
for precise signal amplitudes
simply by making circuit adjust­
ments until the scope's cursor
readout reaches the desired val­
ue. It's just like using a voltmeter,
except that the analog scope's
cursors show you exactly where
on the waveform the measure­
ment is being made. In fact, the
SmartCursors include automatic
placement on the waveform by
simply pressing buttons for
peak, peak-to-peak, and other
commonly needed waveform
measurements.

Integrated measurements
Cursors are just the beginning

of the measurement capabilities
that can be integrated into an
analog oscilloscope. Along wi th
automatic placement, cursor
measurements can also be gated
on and off over selected portions
of the waveform. That allows
various waveform features or ab­
errations to be included in or ex­
cluded from the measurements
as desired.

Another analog scope innova­
tion involves integration of preci­
sion counter/timer measure­
ments. Figure 6 illustrates the
use of this function in a gated
measurement.

In Fig. 6 , the counter/timer is
measuring the width of a narrow
spike that's barely visible in the
waveform photo. (The spike

~ would appear clearer if you were
~ looking at the actual CRT dis­
a: play.) The timer measuremento area has been restricted to the
~ spike (gated) by placing the in­6 tensifled zone of the trace on the
15 spike.

. C? The intensified zone shows you

48

exactly what the counter/timer is
measuring. A stand-alone coun­
ter/timer, by contrast, doesn't
provide you with that kind of
positive visual indication of ex­
actly what is being counted or
timed.

Another plus is that an inte­
grated counter/timer function
can provide higher measurement
precision than a digital scope. In
the case of the scope display
shown in Fig. 6, the 200-MHz
counter/timer has a crystal-con­
trolled accuracy of 10 ppm
(0.001 %). That allows nanose­
cond timer measurements on
even the slowes t scope sweep
speeds. Timing measurements
with a digital scope's cursors, by
contrast, are constrained to the
sample interval resolution.

Programmability
The types of integrated analog

scope measurement features dis­
cussed here would be next to im­
possible to implement in a purely
analog environment. Controlling
and coordinating the data con­
cerning the various scope and
measurement functions can be
done far more efficiently with a
built-in microprocessor and dig­
ital methods.

Digital control does not mean,
however, that the waveform must
be digitized in order to be dis-

played. The real-time benefits of
the analog signal path and dis­
play can be maintained while the
remainder of the scope is de­
signed to take advantage of dig­
ital control. That is apparent in
Fig. 3, where the digital control
buses extend to all of the major
scope functions except the ana­
log signal path itself.

All of the programmability fea­
tures that are normally found in a
digital scope-automatic setup,
storing and recalling front-panel
settings, programmed control
from a bus-connected computer,
and being able to output a wave­
form to a printer-can also be
found in an analog scope. So, un­
less you absolutely need the ca­
pability of digital waveform
storage, an analog scope could
very well be your best choice. The
best way to decide, however, is to
get a demonstration of both types
of scopes on the particular types
of waveforms that you deal with
regularly. Then you can make an
informed decision on the best
scope for your needs.

If you still aren't sure whether
or not a digital scope is worth the
expense, consider what you
might do with the money you
save if you buy an analog scope.
Perhaps there's some other test
equipment that your workbench
is sorely lacking. R-E



BUILD THIS
DOPPLlR·ULTRASOUND

HIART MONITOR ~
b

~
' ."7"..-..• •

~, j~'J '\.' - --- ~
')\' . ' ."
' \ \",- '..... ' \~ .

Listen to

your heart with

Doppler ultrasound.

JOE JAFFE

THE AVERAGE HUMAN HEART C A R ­

ries out its pumping action over
100,000 times every day. Gener­
ating its own electric signals to
actuate the heart muscles. the
heart contracts and relaxes dur­
ing each beat. We will show you
how you can convert the hearts'
motion into audio sounds using
ultrasound electronics with our
Doppler ultrasonic stethoscope.
For less than $150 you can build
this educational instrument
which will help you learn more
about human physiology.

In 1957, an article in The Jour­
nal of the Acoustical Society of
America described how cardiac
functions could be inspected by
the use of Doppler ultrasound
using a frequency of about 2
MHz. The Doppler effect is the
change in frequency of sound,
light, or radio waves that occurs
when a transmitter and receiver
are in motion relative to each
other. When a transducer sends
an ultrasonic beam into the body.
a portion of the energy is reflected
back by internal body structures.
If the structure moves, the fre-

quency of the reflected beam is
changed in proportion to the ve­
locity of the movement.

Almost thirty years ago this
technology was developed into a
valuable and completely
harmless tool for non-invasive
examination of movements in­
side the body by the medical pro­
fession . Experiments have
shown that beaming very low-en­
ergy high-frequency sound into
the body is not harmful. The
technique is used all over the

WARNING!! The information contained
in this article is being provided solely to
readers for educational purposes .
Nothing contained herein suggests that
the monitoring system described herein
can be or should be used by the as­
sembler or anyone else in place of or as
an adjunct to professional medical treat­
ment or advice. Neither the publisher nor
the author make any representations as
for the completeness or the accuracy of
the information contained herein and dis­
claim any liability for damages or injuries,
whether caused by or arising from the lack
of completeness, inaccuracies of the in­
formation, misinterpretations of the direc­
tions, misapplication of the information or
otherwise .

world to listen to the heart beat of
unborn babies in a mother's
womb. Now you can listen to the
characteristic Doppler sounds
from your own heart which can
be heard with an easily built Dop­
pler ultrasonic stethoscope. It is
important to note that this in­
strument is for experimentation
and entertainment.

Piezoelectric background
Transducers are devices which

change one form of energy into
another form. Some transducers
are reversible, meaning they can
change energy forms in either di­
rection. Piezoelectric trans­
ducers are reversible. They can
change electric energy into me­
chanical energy and mechanical
energy back into electric energy.
The quartz-crystal oscillator is a
familiar piezoelectric transducer,
which is used as a highly stable z
and accurate frequency source. ~

Early phonograph pickups m
used piezoelectric Rochelle-salt ~
crystals. Both quartz crystals ~

and Rochelle-salt crystals are CD

naturally occurring materials. ~
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FIG.1-THE TRANSMITTER CIRCUIT.01 is an RF oscillator whose 2.25-MHzfrequency is
determined by C4 and T1. A secondary tap on T2 provides a low-impedance output to
drive XTAL1 in the transducer.

the voltage generated by the re­
ceiving crys tal has th e same fre­
quency as the transm itted wave.
If the reflecting su rface is mo ving
away from the transducer, the re­
flected frequency is lower than
the transmitted wave. Similarly,
if the reflecting surface is moving
toward the t r an sdu cer, the re­
flected frequency is higher. By
mixing a portion of the transmit­
ted frequency wi th the received
frequency, the received frequency
is modulated in both frequency
and amplitude. Using an ampli­
tude-modulated (AM) detector,
we can obtain an audio signal
whose frequency is proportional
to the velocity of the moving
structure within the body.

Circuit operation
The transmitter circuit is

shown in Fig . 1. An RF-oscillator
built around Q1operates at about
2.25 MHz. Positive feedback is
provided from a secondary tap in
TI to the emitter of Ql. The fre­
quency is determined by C3 and
the inductive tuning of Tl. The
oscillators' output is coupled
through C5 to Q2 , an inductively­
tuned RF amplifier. A secondary
tap on T2 provides a low-imped­
ance output to drive the trans­
mitter crystal XTALI in the
transducer. The ultrasonic power
generated is less than 15 millt­
watts per square centimeter of
transducer surface.

The receiver and audio circuits
are shown in Fig. 2. The receiver
uses two identical stages of in­
ductively-tuned RF amplifica­
tion. The voltage generated in the

The stethoscope
The basic component of the

stethoscope is the transducer,
which contains two lead zirco­
nate-titanate piezoelectric crys­
tals. One of the crystals is
energized by the output of a 2.25­
MHz oscillator/amplifier so that it
expands and contracts at that
frequency, setting up pressure or
sound waves that are transmit­
ted into the body. When that
wave, which is very directional,
passes from one medium to an­
other in the body, a portion is re­
flected back to the second crystal,
which generates a voltage. If the
reflecting surface is stationary,

lead zirconate-ti tanate. Even
quartz crystals can now be man­
made.

+9V 51 TPl TP2
~I----I~81-1" 9V '::'
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When either of those materials
are excited by an applied voltage,
they change in dimension or ex­
ert pressure if they are con­
strained from movement. When
pressure is applied to these mate­
rials , they generate voltage. One
of the first applications of
piezoelectricity was developed by
Professor M.P. Langevin during
World War I when he was com­
missioned by the French to find a
way to locate enemy submarines.
He solved the problem by develop­
ing an underwater piezoelectric
microphone.

About 50 years ago the first
synthetic piezoelectric materials
were developed. Today, commonly
used synthetic piezoelectric ma­
terials include barium titanate,
lithium sulfate, lead niobate, and
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FIG. 2-THE RECEIVER AND AUDIO.AMPLIFIER. The receiver uses two identical ampli­
fier stages, with a total gain of 1000. IC1 is a low-power amp which can drive up to two
headsets. Bass boost is provided by R17-C18 as many sounds generated by the Doppler
effect are in the low audio range, so reducing the gain at higher frequencies improves the
signal-to-noise ratio.
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FINEWIRESTO TOP ELECTRODES
~

kg/m3 x rn/s = kg/m2s,

To obtain m aximum energy
conversion efficiency, the crystals
shou ld b e acoustically m atched
with the plas t ic panel. Wh en two
m ediums a re closely m atched ,
mos t of the energy will b e trans­
m it ted t h rough the m a terials.
When an ultrasonic beam meets
an interface of di ssimilar materi­
als , m ore of the energy is reflected
where there is a la rge differen ce
in the acoustic im pedance be­
tween the two mater ials.

The acoustic impe dance of the
crystals is about 30 million an d
that of the b ody is 1.5 million,
with a ir bein~ less than 50 , all in
units of kg1m s . Because the den­
s ity of a ir is so m uch lower than
tha t of th e crystal , an d the ve­
loci ty of sou n d in a ir is m u ch
slower than in the crystal, almost
al l the energy is reflected at that
in terface when the b ack-s id e of
the crystals are in contact with
a ir. That di fferen ce in impedance
results in m os t of the energy
b eing radia ted from the front of
the crystal, and improved sen­
sitivity of the receiving crystal.

Jus t as you want m os t of the
energy to be reflected at the rea r
of the crystal, it is desirable that
most of the energy be transmit ­
ted at the front surface of the
crystal a n d into the b ody. Be­
cause the crystals are too fragile
to be placed in direct contact z
with the b ody, they are cemented ~

with epoxy to a sheet of p lastic m
abo u t Y16- i n c h t hick , wh ich ffi

mshould have an acoustic imped- J:J

ancc between that of the crystal u:;
and the body, This results in CD
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FINEWIRES TO BOTTOM

ELECTRODE TRACES

CRYSTAL SOURCES
The Piezoelectric crystals

(PZT5A) mentioned in this article
can be purchased from the follow­
ing sources:

Channel Industr ies
839 Ward Dr.
Santa Barbara, CA 93111
(805) 967-0171
Vernitron Piezoelectric Div.
232 Forbes Rd.
Bedford, OH 44146-5478
(216) 232-8600

FIG. 4-THE AUTHORS ' PROTOTYPE.
Note that LED1and S1are mounted on the
foil side of the PCboard. The transducer is
mounted on the end plate of the enclosure
with its leads close to their solder pads.

FIG.3-TRANSDUCER CONSTRUCTION.Silver-bearing solder is used to avoid lifting the
silver electrode from the ceramic crystal surface. Energy conversion is most efficient
when crystals are " air-backed" resulting in energy being radiated from the front of the
crystal.

w=pc

where p is the density of the me­
d ium in kglm 3 and c is the sound
ve loc ity in m /s. T h e charac­
teristic acoustic impeda n ce is ,
therefore, expressed as

receiving crystal XTAL2 is cou­
pl ed to Q3 th rough C8, an d the
ou tp ut of Q3 is cou p led to Q4
th rough Cll . The comb ined RF
gain for the two stages is abou t
2 00 0 . The modulated Doppler
s ign al is detected by DI to pro­
duce au d io freq u encies in the
50-2000 Hz range.

A low-power au d io a m p li fie r,
ICI , can d ri ve one or two h ead­
sets. It h as a gain of 100 , wh ich is
set by C17-R16 with some b as e
boost determined by CI8-RI 7, as
m any of the sou n ds generated by
the Doppler effect a re in the low
au d io range. The volume m ay be
a djusted by potentiometer R25 at
the input of ICI. The outpu t of
the amplifier goes to JI where the
h eadset is plugged into. If two
p eople wish to listen a t the sa me
t ime, a Yjack can be u sed. For
classroo m d emonstra ti ons , a n
extern al am p lifier with speakers
can b e plugged in.

The transducer
The construction of the tran s ­

ducer is sh own in Fig. 3 . The two
crystals oflead zirconate-titanate
(Vernitron or Channel Industries
P ZT 5 A ) a re Y2- x Y4- inc h r ec­
tangles a pproximately Y32-in ch
th ick. S ilver elect rodes ar~ depos ­
ited on each crystal surfa ce , a n d
a s mall s ilver t race is carr ie d
a round from one s ide to the other
side so electr ical con nections to
b oth electrodes can b e m ade on
the same s ide of the crystal. Fine
wire, number 36 AWG or smaller,
is solde re d to each of the elec ­
trodes u s ing a s ilver-bear ing sol­
d er to avoi d lifting t he s ilve r
electro de from the ceram ic crys­
tal s u rface. Those wires are con ­
nected to the term inals of XTALI
and XTAL2 on the circuit b oard.
Use a m in imum of solder to avoid
changing the resonance charac­
teristics of the crystal.

Wh en dealin g wi th u ltrasound ,
the qua nti t y o f characteristic
aco us tic impedance is u s ed in
solving various problems dealing
with waveform ge neration, p rop­
agation, and detecti on. Charac­
teristic acoustic im pedance w is
defined as '



FIG. 5-PARTS PLACEMENT. Mount and solder all components as shown here.
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m ore energy b ein g transmitted
into the body instead of being re­
flected at the skin su rface. When
gluing the crystals to the plastic,
b e su re to exclu de any air from
the in terface and use a mirurnum
amount of glue. Sheet acrylic or
fiberglass such as that used for
PC boards , or a r igid Vinyl sheet
all have suitable acoustic imped­
ances an d provide the requ ire d
protection for the crystals.

When m ore sensitivity is re ­
quired, a dab of u lt rasound gel is
placed on the transducer face to
improve the impedance m atch
and exclu de any air that may be
trappe d between the transducer
face an d the skin. Wate r or m iner­
al oil will also work .

Construction
The authors' co mpleted pro­

totyp e is s hown in Fig . 4 . All the
com ponents, excep t the t rans­
ducer, are mounted on a s ingle­
s ide d PC board as shown in the
parts placemen t di agram in Fig.
5. An etched, drilled , and plated
throu gh PC board is available
from the source mentioned in the
parts lis t , or you can make your
own board us ing the pattern p ro­
vided . Note that LED I and S l are
mounted on the foil si de of the PC
b oard. The volume control is
mounted on the component s ide
wi th th e shaft go ing th rough the
h oard . l Ise two % -in ch long re­
sistor cu toffs an d sol der them to

TPI and TP2. After solde r ing the
componen ts on the PC bo ard, the
transducer is connected.

The trans du cer is mounted on
the en d plate of th e en closu re
with its leads clos e to their solder
p ads. In s ert the en d pla te an d .
transdu cer into the slo t on the
top half of the enclosure and sol­
der the transducer leads to their
a pp rop r iate te r m inals . Now in­
s tall the 9-volt battery. The
s te thos cope is now ready for tun­
ing after you plug in the head­
phone.

Connect a fr equency cou n ter
from the emitter ofQl to grou n d .
Then con n ect a DMM, set on the
lO-rnA range, between TPI and
TP 2 and turn the ins trument on.
Your cu r ren t meter sh ou ld read
less th an 10 rnA. TIme Tl to 2 .3
MHz, then alterna tely tu ne T2
and T l to reduce the cu rrent to a
m inimum. If you don't have a fre­
quency cou nter, tune Tl for a
m inim u m cu rren t between TPI
a n d TP2 a n d then alter nately
tune Tl an d T2 for a lower mini­
mum cu rrent. As the final cu r­
rent will be between 1 and 2 rnA,
u s e a lower 5- or 2-rnA range
when possible.

After you h ave correctly tuned
T l an d T2 , turn off the instru­
ment, remove the DMM and sol­
der the leads of TPI an d TP2
together. Connect the DMM be­
tween the cath ode of Dl and
grou n d , u sing the 5- or lO-volt

PARTS LIST

All resistors are %-watt, 5%.
R1 , R10, R13, R1 7, R23-10,OOO

ohms
R2, R4-33.000 ohms
R3. R6. R11, R14. R20. R21-100

ohms
R5, R22-27.000 ohms
R7-2200 ohms
R8, R15. R24-4700 ohms
R9. R12-68.000 ohms
R16-270 ohms
R18-10 ohms
R19-27 ohms
R25--5000 ohms, volume

potentiometer
Capacitors
C1 . C6. C16. C21 . C24-C26-33 f.LF.

10volts, electrolytic
C2-Q.001 f.LF, ceramic
C3, C5.C8.C11. C14-Q .01 f.LF. Mylar
C4, C7. C10. C13-10 pF, ceramic,

NPO
C9, C12. C15. C19-0.047 f.LF, Mylar
C17-Q.033 f.LF, Mylar
C18-10 f.LF. 10 volts, electrolytic
C20, C23-220 f.LF, 10 volts,

electrolytic
C22-Q.022 f.LF. Mylar
Semiconductors
Q1-Q4-2N3904 NPN transistor
D1-1N4148 diode
LED1-red light emitting diode
IC1- LM386N low-power amplifier
Other components
T1 - T4-MOS-E911 transfo rmer

(Sumida) ,
XTAL1 . XTAL2- Y2 x 1/4 x 0.035-inch

PZT5A (Vernitron or Channel
Industries)

S1-SPST slide switch
Miscellaneous: 9-volt alkaline bat­

tery. PC board, miniature stereo
jack. 16-ohm stereo headphone.
and silver bearing solder.

Note: The follOWing items are
available from Products & Pro­
cesses, 9450 Mira Mesa BlVd. ,
Suite #B-321, San Diego, CA
92126 (619) 566-0711 :
• A fully assembled and tested
instrument with cassette­
$189.50.
• A complete kit of all parts
(without battery) includlnq an
assembled transducer, PC
board , headphone, assembly
manual, case, and cassette with
typical sounds-$135.
• An etched, drilled, and plated
through PC board-$8.50.
• A pair of piezoelectric crys­
tals-$39.50.
• Four MOS-E911 transformers
(T1-T4)-$12.

California residents add 8%%
sales tax. Add $5.00 shipping
and handling.
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This Is An Advertisement

WHO IS EASYTECH ??

EasyTech was established in response to the growing need for a company dedicated to serving the Electronic
Enthusiast/User. This means you, the Electronic Hobbyist, Student, Teacher, Engineer, Service Technician,
Amateur Radio Operator and Small OEM. We have put together a broad range of products at prices that are
competitive or lower than other companies in our field, while offering unsurpassed quality and service.

Our group of employees has been in the electronics mail order industry for a total of 54 years. We are
committed to creating an organization that caters to your needs. Our staff will ensure that you receive the best
service available in this industry today, including 100% stock on hand at all times. If our supplier lets us down,
we will ship the delayed item to you freight prepaid.

You will see our two page advertisement inside this insert, showing a small portion of the products our
company stocks. Over the months we will bring to your attention as many of our products as possible, while
still maintaining as much information on each item as space allows. Please feel free to call or write at any time
to request your free copy of our 1991 catalog. Subscribers to II Radio Electronics II will be receiving a free
catalog in the mail during the month of July. Please call if you have not received your copy by August 1st.

Overnight orders will ship the same day at no extra cost to you. Unlike many of our competitors, we do not
require a financial incentive to make this commihnent. We wish to make this additional guarantee to you: All
orders received prior to 3:00 pm (PSn, will ship the same day. Should circumstances prevent us from fulfilling
this commihnent, your order will be upgraded to the next fastest delivery service at our expense. We are
serious in our goals and commihnents as we wish to serve you for many years to come.

Gary Kennedy, President
EasyTech, Inc.

2917 Bayview Drive
Fremont, CA 94538

Order Direct: 1-800-582-4044
Fax Direct: 1·800·582·1255

CIRCLE 252 ON FREE INFORMATION CARD

z
~
m
s::
m
m
JJ

54A



Your Nam e Here

Certified Electronic
Technician

O
" " ~u...· :. '.---. ,

...

ADVERTISERS INDEX

(/)

9
zoa:
t;
w
...J
W

6
is-ca:

CIRCLE 247 ON FREE INFORMATION CARD

RS#

268
290

211

213

249
214

212

239
289

273

269

261

288
243

242

216

217

251
218

219

271

250

220

248
222

286

221

244

283
252,253
223

254
247

284

277

240

245
224

291
282

246

275
255,256

Page

Accord Elect . Systems 54AT

Ace 54AL,AM

Advanced Computer 54N.0

Alfa Electronics 54AC

All Electronics Corp 54BB,BC

Alltronics 54BE

Alltek C0'!1puters 54AQ

Alpha Labs 54AX

American Design 54Z ,AA

AndraTech 54BJ

Augal. 54CA

K.E. Ayers Associates 54BJ

Battery Store 50B

Battery Tech : 54T .

Beach Radio 50BL

B.G . Micro 54L

Boss Distributors 54Y

B & S Sales 54C

BVC 54AT

Cable Plus 54BA

Chenesko Products, Inc •. . .. .. . . . . 54BN

Circuit Specialists 54AY

Cit y Wide Ent., Inc • . . .. .. .. .. .. . 54AT

Command Productions 54X

Computer Business Mart 54AB

Consumertronics 54AZ

Contact East 54AR .AS

Cool Amp 54BX

Crestwood Products Inc • . . . . . . . . . . 54AJ

d b Computer Products 54G

D & C Electronics 54M
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Danbar Sales 54BQ
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Information Unlimited 54BW

Innotek, Inc • . .. . . . . . .. . . . . .. . . . . 54BZ

INT 'L Micropower Inc 54BR

Interactive Image Tech 540.E
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JDR 54J.K

RS#

274

225
257

226

258
292

227

259

267

228
229

230
280
231
232

270

279

285
260

276

233
234

241

235

281
266

272

236
237
238
261-262

263

278

265

264

Page

Joseph's 54BY

Kelvin Electro nics 54AO

Lake Sylvan Sal es, Inc • .. . .. . . . .. . 54BT
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NO MICHIGAN
CALLS ACCEPTED

CRX66003·M
With Remote

20 lot $69
10lot $79
5 lot $89

DRZ·3·DIC
With Remote

20 lot $75
10lot $85
5 lot $95

S.A.8536
With Remote

20 lot $168
10 lot $182

510t $199

DRX·3·DIC
With Remote

20 lot $69
10lot $79
5 lot $89

B &. S SALES- -------
JERROLD 400 MLD1200 2 or 3

DRX·3·105
20lot $38 25 lot $25
10lot $45 10 lot $29
5 lot $49 5 lot $45

SA 8500·311 .
RAW, AS IS

$45 In quantity

NEW OAK X·12
$35

20 LOT

DUAL CABLE SYSTEMS
JERROLD 450

DRZ·3 WITH AlB

20 lot $58
10lot $65
5 lot $69

REMOTE CONTROLS
FOR MOST CONVERTERS

20 lot $10
10lot $12
5 lot $16

TBA
$45

20 LOT

·SA·3
$45

20 LOT

INTERFERENCE
FILTERS

50 lot $8
25 lot $9
15 lot $10

90 DAY GUARANTEE - Inorder forthe gO-day guarantee to be ineffect. this form must be signed and returned.
FOR VCR, SECOND, THIRD, ETC. HOOK UPS

o YES, I agree - all units are to be used with full service only.

Signature Date _

HOURS: MONDAY THROU6H FRIDAY 10 A.M. TO 5 P.M.

Name _

Address _

City State _ z
~
m

Zip Phone No. ( ) ~

ITISNOT THE INTENT OF B8. SSALES TO DEFRAUD ANY PAY TELEVISION OPERATOR AND WE WILL NOT ASSIST ANY COMPANY OR INDIVIOUAL IN DOING THE SAME. gJ

771 E. B MILE, SUITE 10i!, DETROIT, MI4Bi!i!O 313-790-7896

CIRCLE 242 ON FREE INFORMATION CARD 54C



8

rn I 50 I
ICIl±lElI 2 . .. 0 k H. I

XNPUT OUTPU T
@ @ @ @

i
i

I I~r==L~JII.Q\I.H Cl T o:a::::JlBXiJ
O UT T II: 'fCa . a l:J::J
'6 , "HI:"l l u:::J
"" " ~ L. I T U O . IJJCJ~

0 .. .. . ,. a::::::J
COM ...,.., ...

GROUN D @

TIM E BAS E T RI G GE R
lo . .. o n s /o x li l ED GE om
x P O S l§:&§:] . LE UEL~

~~ rnlIJ @

Electronics Workbench®
"Electronics 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

C/)

~ "Building a circuit is simple and intuitive."s
§ Jeff Holtzman, Computer Editor, Radio-Electronics Magazine
...J
w
6
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Build and simulate both Analog and Digital circuits.

Complete with simulated instruments.

The Electronics Lab in a Computer!
Feature Summary Three Versions,

z
~
m
s::
CD
m
:D

Requirements
• Professional: IBM AT or PS/2 or

true compatible with 640 kB RAM:
Microsoft-compatible mouse:
EGA/YGA graphics: hard disk:
MS-DOS 3.0 or later.

• PersonallPersonal Plus: IBM
PC/XT/AT or PS/2 or true
compa tible with 5 12 kB RAM:
Microsoft-compatible mouse:
graphics display: two floppy drives
or hard disk: MS-DOS 2.I or later.

• Professional Version: uses color
coding for circuit tracing with an
unlimited" number of compone nts:
EGAfVGA support.

• Personal Plu s Vers ion: builds
circuits containing an unlimited"
number of compone nts.

• Personal Vers ion: builds circuits
contiaining 20 components or less.
"'limited only by the amount of
memory available

Signature: Exp. _
ORDER INFORMATION: Canachan resldenlS please add 7% GST (0nIar'0 residents add 8% PST"
plus 7% GST). All orders please add $10.00~ and handling .

Name: _

Address: -----: _

City: State: Zip: _

Tel: ( ) Fax:

MCNISAIAMEX# _$ 99.00
$199 .00
$299.00

• 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 manipul ation 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
• customizable hypertext

help system

I
I
I

Tonawanda, NY 14120-2060 Tel: (416) 361-0333 Fax: (416) 368-5799 :

us

on you want:

S-DOS 3.5"

GIES LTD.

ronics Workbench" in my computer!

• digital and analog modules in-
cluded

• dual-trace oscilloscope
• function generator
• muitimeter
• spectrum analyzer (Bode piotter)
• 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 displa y of component

I bel d ala s an v ues

~--- ---- --- --- -- --- --- ----- --
Yes, I want Elect

Check the versi
Return to:

OMS-DOS 5.25" 0 M

•
Professional
Personal PI
Personal

INTERACTIVE IMAGE TECHNOLO
I Radio-Electronics Offer
: 908 Niagara Falls Boulevard, North
---------- ------ -------- ---------
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#RC -99 Comhmatlon of TX·88 s RF99 $29.96

Tiny pca leval transmit;lAr
powered t>y 12V C wi\tl a
range of 100' <>00' within
line-o f sigh t ('<lpl\b!<> f
mul ti·cha'1nel signal an
4096 p<:Issible cnt1ecombr
nallons .!'Ill!'. , 5', 1.:'18' x O.3l!'

mal! PCB level rer:e,vqr
p<:Iwered by 1c>VDC wit!'
1("'., 11'1('11 lr1ertff)/'bnlt> Single

or '"!'II,IIi·chann.eldecnrj ing
bit ad<1ress CM f! and 4

bit 1a.ta C0de .

SIZE ~ .?s· , ~.?s·, 0.5

DIGITAL VOICE MODULE

#DVM·58C $89.95

• Recnrlj and p1a.ybar,1c uo to 2 minutes of your I!'lessage on
optlnnal 4Mb ''If D~AM ('321< bps) 1 Meg DRAM included.

• Ip to 16 vl3nal:lle-lenglt> messages -saoh wfriirect trigger
• Very "'11</ stanrit>y CIJrrent nnly 8 mA w /4 Mega DRAM.
• '["! f.. . R C R I"lG MOOr' fnr continuous recording
• · ~f.P AT M DE" and ' VO }(· can be enal:ller.l
• SelAOtahle !:lit 'lirnpling rates of 161< or 32K bps
• ' EOS' (end of sentence) output lets you control o\tler devices

at tt>eend of a message in the playback mode
• p 6 rijmanslons- 5 75· )( 2 75' )( 0 5'

• -...... 4_,, " _ _ ,_;:=.=::::===========-- _.__ .~~--

IC TESTER I IDENTIFIER DIGITAL VOICE RECORDER #DVR·120M $149.95

• 1 It 16 LCD <101 rnalrb< dlsolay

• MIG lind L1Nf OUT jaCkS
• 1?V AC ar1aoter
• Microphone
• Tarminal slri! connector

#DVMP $495.00

#DVM 2804 $49.95
tF.PRllM 'lOI itcUIodJ

DIGITAL VOICE

PROGRAMMING TOOL

DIGITAL VOICE MODULE

A nmpa ct digital voir-a mNiule t1fI!llgner.t for playback of pre­
recorr1erl message(s) from an fPROM IC

• Uo 105 $Ilpfl"ltA fT16.~!lage.~ fmrn direct trigger Inputs
• Dual soc,lcet c1esiQn acceots a ?5I;1C ,PROM for a 101al of 8 seconds

or a 1 Meg f pl'lnM for a 101al of 3? ~.onds of !Tl8s!lagels) plavba"k
• Builtin 0 5W alT'()Ufier
.• SMTdesign Silf 2 7S' x 1 75' x 0 875'

Incorporating the #DVM ·58C Digital Voir,e Module wittlil'l an ABS
enclosure and ,nchlding the follOWing'

• 4 M!l9" ')RAM
• Intart1a!ptavtla"k soeaker
• Rfl('.I)roj/ptayf'!lck p"sllhutlo'lS
• ResetPIUlh!)u"on

TER $195.00

• [llmenslnns 3 .5' It 7' x 2'

• TeslsTT 74 CMO· 40/45and
DRAM4164-411()()() 4411;-4425
SllrleS I rs

• Ir1Ilnmles any unknown Ir nllm­
ber on TIl 74 and CMOB40 /45
!lenes

• .Au1nrnatk> powersllutof!10 con
'>flrve ba"ary Ine.

• Up 10 500 IInurs of ope"llinn on
a single 'IV allcaline battery

• 9V A(" 'ldaplel included.

• Lightwelgll i at only 9 OZ

•••

HT-21 HANDY T

AL.L PRICfS SUBJfCT TO
CHANGE WITHOUT NOTICE

Stop gue ssing with YOllr IC s the HT ·21 ~a"'dy Tester IS a
complete stand alnne system whlcl1is portable powerful and a
very affordable devi r,e for Ie testi",g a",rj identifi'1g either In.·
house 0r in the field

This prr:>grl3rnming tool is designed to be used with your existing
EPROM programmer for the purpose of programming voice data
onto EP~OM IC's for digital vo ice modules such as the #DVM ·
2804

enoz
o
CI'
~o
W
..J
W

o
B
<'(
CI'

MAIL ORDEP S

9n S. Meridian Ave,
Alhambra. CA 91803

FAXORDf RC);

(818) 576-8748

TECHNICAL SUPPORT

(818) 281·4065
V!S .4 4tI'" , OI.t;(Y\VE~ t;~0fT r."'R().~ A,r.CEPT FO

FREIQ"T r:"A~IlES AC'p.
iJPS GmUn<! $ 5.00
S"""nd day (blINd $ 8 00
Nllxt Oil Y (ted) $ ' 5 00

C 0 .0 ADD ' $ 4 00
GA.l II' QF'SlnFNT c:. Af'n ~ ? !i0f,. ~;:l,lfl S:

r .. ,

CANADIAN ORDERS '

All ordars must be PREPAID l>y
cheek or Cted~ card (VISA . MC).

Add a flat rata of USS' 5 00lor
ShiPPing and handling by U.S
POST OFFICE (a,,\
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db
3931 Edwards Road
Cincinnati, OH 45209

Computers, Components, Tools And Supplies

Computer Products
express order line - 1 (800) 423-4499 - orders only please

technical support / information - (513) 531-4499
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7454 .32 74LS15 .35 74L$378 1.09 74 F373 1.19 74HCT85 .34 4520 .79 LM711 .89 MC4136 1.39 68A4O 4.SO Z8681 5.00 D7201C 10.00 .SO
74liO .32 m~

.47 74L$379 1.19 74 F374 1.19
m18t~

.34' 4521 1.19 LM723 .65 MC4316 1.00 68A45 3 .25 6402 7.00 6.00
7470 1.09 .30

~~
2.19 74 F521 1.39 .99 4522 .99 LM723H 1.29 MC4558 .79 6850

~:~~ EPROM (i;%';'8gJd~ 9 .SO 2.00
7472 1.34 74LS21 .34 .60 74 F623 1.59 74HC T125 .99 4526 .89 LM733 .79 MC4741 .SO 6875 10 .00 2.49
7473 ·1.34 74LS22 .34 74LS390 .99 74 F646 1.59 74HCT138 .59 4527 .99 LM741 .38 ICL8038 4.SO 6882 1.00 1702 5.95 .45
7474 .54 ~~~

.34 74LS393 .89 ~~~tm
.59 4528 .89 LM741HC 1.49 ICL7680 2.25 2516 4.95 OPTO 1.85

7475 .56 .34
m~ .99 74Cxx .59 4529 1.19 LM747 .79 7106 9 .00 8000 SERIES 2708

a~ 4N25 1.85
7476 .54 74LS28 .40 .99 74HC Tl54 2.60 4531 .99 LM748 .79 7107 10 .00 2716

4N26 1.1074LS30 .30 74LS399 .99 74COO .39 74HC T157 ..59 4532 1.19 MC851 .79 7207 9 .00 8031 4.25 2732 4.25 1.007480 1.09 74LS32 .30 74L8424 4.00 ~18?~
.39 74HCT158 .69 4534 5.00 LMl014 2.69 7208 20 .00 8035 2.19 2732A 4.25 4N27 4.007482 2.29 mm .40 74LS447 1.19 .45

~~~8tl~
.89 4538 .99 LMl303 1.69 75107 1.19 ~

2.19 2732A ·2OO g~
4N28 1.107483 .84
4N327485 .84 .40

~~~gg 1.90 74C14 .69 .8 9 4539 1.19 LM1310 1.69 75108 1.19 2.19 2754
4N33 3 .2074LS38 .40 1.09 74C2O .39 74HCTl65 1.29 4541 1.19

~l~
1.69 75110 1.69 8OC39 2.29 2754 ·300 395

,:~1
7486 .54 74L840 .34 74LS54 1 1.09 74C3O .45 74HC Tl66 1.C19 4543 1.19 2.09 75138 1.69 8052AH 35 .00 2754A 4.SO 4N35 MJ110327489 2.95 74 LS42 .45 74LS569 1.79 ~18~~

.59 74HCT173 .59 4552 1.35 MCl350 1.29 751SO 1.69 8080 5 .25 2754A ·2SO 4.25 4N37 MJ14000 2.25!7490 .89

m~
.89
m~~

1.49 2.09
~~~8tm .59 4553 3 .SO MCl358 1.69 75154 1.69 8080A 5.SO ~~3"s1'2OO 4.75 4N45 40348 .SO7491 .54 1.13 2.19 74C73 1.29 .59 4555 .79

~8m~ 2.69
~~1~

4.95 8085 4.25 4.25 6N136
~~.05

.SO7492 .84 74L849 2.95 74LS629 2.69 74C85 1.69 74HCTl93 .79 4558 .79 2.00 1.39 808SA·2 5 .25 27C54·2OO 3.95 6N137 .30j7493 .54 74LS5 1 .30 74LS640 1.28 ~181~
6 .00 74HCTl94 .79 4558 1.69 LM1414 1.69 75189 1.39 8086 6 .25 27C54·1SO 4.25 tl~go MPSA·06 .307494 .8 7

m~
.34 74LS64 1 1.SO 5.SO

~~~8H~ .79 4560 3 .SO MC1456 l.SO 75365 1.69 8OC86 10 .00 27128 4.25 MPSA -13 .SO·7495 .73 .34
m~

1.28 74Cl60 1.69 .89 4581 2.00 MC1458 .47 754SO .99 8088 5 .25 27128A 4.SO MCT·6 MPSA·2O .20.7496 .93 TIL1117497 ~gg
74LS63 .89 1.19 74C161 1.25 74HCT238 .79 4566 2.00 LMl 488

:~ ~~~~ :~
8088A 6.SO 27128A·2OO 5.25

TIL113 ~~~:~ .3574 LS73 .40 74LS646 1.69 74C162 1.69 74 HCT239 .89 4569 2.99 LM1489 8088·1 10.00 27128A·1SO 5.SO .3874100
74 LS74 .34 74LS658 1.39 ~181~

1.69 74HCT240 .89 4572 .90 MC1496 .99 75453 .59 8088·2 8 .00 27C128 5 .25 IL·1 MPSA·55 .3074 105 1.43
m~~~ :~ m~n 1.09 .89

~~~m~~ :~ ~~~ 1.69 MC1558 3 .SO 75454 .59 8OC88 14.00 ~~~~8"SO ~.~~
ILQ·74 MPSA·58 .3574 107 .54

1.09 74C192 2.69 1.69 MC1594 10.00 75477 1.39 8089 40 .00 Hl 3Al MPSA·65 .1574109 .60 74 LS78 .59 74LS674 16 .00 74C193 1.60
~~~gm~ .99 4584 .69

~81mcL .90
~~~~

.89 8155 4.25 27256·200 6.25 H21A3
~~~:~g .1574 110 .60

74 116 2.09 74 LS83 .65 74LS682 2.19 74C 195 1.69 .99 4585 .79 1.00 1.19 8 155·2 5 .25 27258·1SO 6.SO
TRANSISTOR .40

74 120 1.29 mw :~ 74 LS683 2.19 ~~8m 2.60
~~~8m~ .99 4702 10.99 MC1733C L 1.00 75493 .99 8 158 5 .25 27C256 6.25 MPSA·93 .40

74 121 .54 m~ ~:~
2.19 .9 2 4724 1.19 LMl 800 2.69 75494 1.39 8185 5 .25

~~m~:m ~:~~ MPS U02 .25 TIP29 .70
74 122 .60 74LS90 .52 74C90 1 1.09 74HCT257 .79 141 74 .60 LM1812 7.95 8202 10.00 VN10 1.95 TIP30

:~~74 123 .85 m~~~
.69 74 LS658 2.19 74C902 1.09 74HCT259 .79 14175 .60 LMl 830 4.95 REGULATOR

8203 16.00 27512 6 .25 D40N5 1.10 TIP3 1
74 125 .60 .65 74 LS689 3.SO m~

7.SO 74HCT273 .99 14409 13 .99 LM1871 6.95 8203-3 16 .SO 27C5 12 725 D41K2 1.15 TIP32 .59
74 126 .60 m~~

.52 74LS783 25 .00 1.25
~~~8t~ 1.29 144 10 7.59 LM1872 7.95 78MG 1.00 8211 3 .00

~~8nngg,~~~ D42C8 1.00 TIP48 .89
74 128

:~
.65

~~~ 3:8ll
74C909 4.SO .69 144 11 10.99 LM1877 3 .95 79MG 1.00 8212 3 .25 BF167 .SO TIP105 .85

74 132 74LS96 .65 74C911 14 .00 74HCT373 .89 14412 7.59 LMl889 3 .95 LM317T .79 8214 4.25 3N2OO 5.00 TIP1 10
,:~74136 .6 7 74LS107 .45 26 LS33 2.00 74C912 19.95 74HCT374 .99 144 19 5 .SO LM1896 1.99 Ll.l317K 1.99 8216 1.69 J310 .75 TIP11 2

74 141 1.55 ~~~l~ .48 25 LS25 18 2.19 ~~~8H~
.99 14433 7.SO ULN2OO1 .79 LM323 K 3.99 8224 3 .25 MJE340 1.00 TIP122 .89

74142 2.59 .40
~~~ill m 74HCxx .99

~~§6 k~ ULN2003 .79 LM337k 4.25 8224-4 3 .SO IRF353 8 .25 TIP125 .70
74143

~rs
74LS113 .45 74HCT670 1.09 XR2206 5.25 LM337T 1.19 8226 3 .25 IRF541 3 .00 T1P1 27 , :~g74 144 74LS114 .45 25LS2569 2.19 74HCoo .32 74HCT4017 1.29 14497 7.95 XA2207 4.25 LI.I338K 6.95 8228 4.25 2N404 .SO TIP 14 1

74145 1.09 74LSl22 .60 81 LS95 1.19 ~1~8~ .~ 74HCT402O 1.29 XA2208 3 .25 LI.I35OK 4.95 8237 4.25 2N697 .70 T1P146 1.69
74147 2.59 ~~~m

.65 8 1LS96 1.09 ~~~m~
1.09 LINEAR XA2211 3.30 LI.I35OT 3.95 823 7·5 4.69

~8
l.SO TIP2955 1.992.69

m~~ 1.69 74HC08 .34 1.29 XR2240 2.SO LM723 .65 8238 5 .25 .2574148 1.29 74LS125 .52 1.69 74HC 10 .34 74HCT4538 1.29 TL061 1.19 XA2242 l.SO MCl723CL 1.00 8242 3 .00 MJl000 l.SO Plus.. Thousands741SO 1.39
74151 .54 74LSl26 .52 ~~~8U .34 TL062 1.19 XR2567 2.SO 7805 .59 8243 3 .25 2N1678 .SO

~.::s~=1s74153 .54 74LSl32 .52 .47
4000 TL064 1.99 LM2900 2.19 78L05 .59 82SO 7.25 NE02136 1.00

mm~
.65 74Sxx 74HC2O .34

tt~ 1.19 LM2901 .89 78t.105 .49 8251
H~ 2N2218 .SO

~~~;~k
74154 1.59 .52 74500 .39 74HC27 .34 4000 .34 .79 LM2907 2.69 78H05 6 .00 8251 A 2N22 19 .SO74155 .89 74LS137 .59 74502 .39 74HC3O .34 4001 .34 TL072 .79 LM2917 2.19 7805KC l.SO 82C51A 4.25 PN2222 .20 torCOf1'\P'ete Itst.- .74156 .8 7
74157 .73 74LS l 38 .52 74S04 .39 ~~~8f, .47 4002 .34 TL074 1.39 CA3018 1.SO 7806 .59 8253 2.19 2N2222 .30

m~m
.52
~~ :~

.34 4006 .59 TL081
:~74159 2.09 .69 74HC74 .39 4007 .34 TL08274160 .89 74LS147 1.59 74510 .39 74HC75 .39 4008 .79 TL083 1.19 Heathkit Closeout Deals... Super Mouse Blowout...74161 .79 74LSl48 .69 74511 .39 mm .~ 4009 .79 TL084 1.3974162 .89

74183 .79 74LS151 .52 74520 .35 4010 .49 LMl50K 4.95

~~~1~
.52
~~ .39 74HC93 1.69 4011 .34 LM20 7 .SO Genuine He. thklt Kits - brand new.....This is a rare 2 Button Logltech Serial Mouse ..••.•.. $15.9974184 .89 1.69 .45 74HC107 .49 4012 .34 LM208 .SO one tune oppo<tunrty to< til." product. on ly .•.74185 .89 74LSI55 .59 74537 .49 74HC109 .49 4013 .47 LM301 .5974166 1.09

74167 4.00 74LSl 58 .65 74538 .49 ~~~m :~~ 4014 .69 LM307 .53 0 . ' . Line ~rolector KII SK202 • Skill level 1 . Easy Power Supply Bargins...m~l~
.47
~~ .49 4015 .49 LM308 .87 =rs .kit10 help pr01ectyour RS232 Clines trom74170 1.89 .38 .45 74HCl32 .59 4016 .49 lM309H 2.95 spikes and static chatge tx,uld-ups,74172 5 .95 74LSl60 .38 74584 .45 74HCl33 .59 4017 .59 LM309K lSO Blo w-out price! ............................3 fol$10.oo Brand new heavy duty /inears from Power74173

:~74174 74LS161 .52 74565 .SO ~~~8m .59 4018 .69 LM310 199
One and UnIversal .•.74LS162 .65 74574 .69 .60 4019 .47 Ll.l311 .69

gr::a::~~~~r::~~:e~-::ia~~ .1 .
74175 1.18

~ml~ '
.52
~~ :~

74HC148 .89 4020 .69 LM312H 5.SO74 176 .99 .69 74HC151 .59 4021 .69 LI.I316 4.00741n
3~ 74LSl 85 .87 745112 .SO 74HCl53 .59 4022 .69 Ll.l317K 1.99

Combination~ DB25 connector With se6ectabIe pin 2 HCC 5112 · 5V @SA " 2· '5V @2.SADC dua lOU1p<J174178
6k~~~~~.........................................$19.9974179 2.30 74LSl66 .79 745113 .70 ~~~1~ U~ 4023 .34 Ll.l317T .79 EVe 5@ 12 - 5V @ 12A DC

~1~1~ .99
~~g~ .80 4024 .85 LI.I318 1.3974180 .89 .99 2.99 74HC157 .59 4025 .34 LM319 1.39

HD48-3.0 A - 48V @ 3.0A DC74181 2.09 74LS1 70 .69 74S132 .79 74HCl58 .49 4026 .69 LI.I322 2.19 Hot New Motherboards...74182 1.00 74 LS173 .65 745133 .SO 74HC161 .59 4027 .59 LI.I323K 3.99
Your Choice .......................................... $19.9974184 3 .49 74LS174 .52 745138 .69 ~~~81~ :~~ 4028 .79 LM324 .4574185 3 .49

H~m .52
~~m .60 4029 .79 LM325 1.00 286120, 0 weit - AMI BIOS (OK)......... $119.9974187 1.10 1.99 .89 74HCl65 .89 4030 .49 LI.I329 .89

Software Deals...74190 1.44 74LS189 4.95 745153 .89 74HCl66 .89 4031 1.39 LM331 6.9574191 1.44
74192 .99 74LSl90 .65 745157 .99 ~~~8m

.69 4032 1.39 LM334 1.69 386SXI2O· ACER.! AMI BIOS (OK) .'. $259.99
74LS191 .65 74S158 .89 .69 4034 1.39 LM335 1.99 Compress your LOTUS htes to a manageable size74 193 .99
~~~1~ .79 ~~~~ 1.35 74 HC193 .79 4035 1.09 LI.I338' m74194 1.24 .79 .79 74 HCl94 .79 4040 .69 LM337K 386133, 0 walt· VLSI ! AMI (OK)........ $469.99

SQZ from Symantec .............................. $9.9974195 1.24 74LSl94 .79 74S174 .89 74 HC195 .79 404 1 .79 LM33 7T 1.1974 196 .99 74LS195 .79 74S 175 .99 ~~~8~ .89 4042 .69 LM338 K 6.9574197 1.00
m~l~

.59
~~~lrs 2.SO .89 4043 .89 LM339 .5974198 2.60 .59 1.19 74HC241 .89 4044 .79 LF34 7 .89 Note: All prices and availability are subject to change without notice74199 1.80 74 HC242 .89 4045 1.39
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LASER KITS

RADAR SIGNAL
DETECfOR

If you think that a sen­
sltlve radar detector is a
complicated piece of
equipment . take a look at
th is new ki t. This simple ,
yet effective, detector
circuit can be built in
less than an hour and
can be tuned to respond
to s ignals bel ween
50MHz to 500GHz. It's a
fun kit to build and play
with . A cigarette lighter
plug Is inc luded. Size
1"x ~" operates on 9 to
15y DC.

KIT RSD-1 $12.95

SIllOBE UGIIT

* SPECIAL *
Laser Power Supply Kit LSP-l

IMW Laser Tube LIMW-l
Mirror and Motor Kit MM-2

ALL 3 FOR $99.95

$8.95

If you need 'an attention
getter, or warning light,
you need the strobe light
kit. Use it for emergency
light for autos , for model
planes or radio towers.
Eyen use it on your blcy ­
cie . Operates on 6 or 12Y
DC and has a varlable
strobe rate.

KITST-1

9V batt ery charger kit. This kit is a must
when you buy 9V Ni-cads, charges 2 batt eries
at once. Use on llOV AC or with a 12V DC
cigarette light er plu g which is included .
Comes complete with part s, P .C . board.
hou sing and schematic.

DIGITAL llDllMOMEIT..R

OUR TV FILTERS ELIMINATE UNWANTED TV
CHANN ELS OR ANY INTERFERENCE THAT
ALTERS BOTH THE SOUND AND VIDEO.

KIT BOOK $14,95

THIS MANUAL
CONTAINS ALL
SCHEMATICS I PARTS s

P ,C. BOARD LAYOUTS
FOR ALL OF THE
RAINBOW KITS, USE

YOUR OWN PARTS TO
CONSTRUCT ANY OF

OUR KITS .

AC LINE MONITOR
This is something every
computer user, photog ·
rapher, or anyone that
must maintain a safe
usable AC line voltaqe
should have handy. Mon·
itor the voltaqe of your
motor home 's 110Y AC
generator inside Jhe
moto r home. Eyery tech·
nlclan 's bench needs
this item. The AC line
monitor will ind icate,
with multi-color LEOs,
what Yoltage is being
d istributed to your
equipment at that par­
ticu lar outlet.

KIT LM-110 $10.95

Channels available 2 thru 6 & 14 thru 22
Specify a specific channe! when ordering

NOT : All TVFIU., KIl, ar. solcll()t.ct~"lloftal ~tPOMIOftIy YOll mul t obu lln per tn i' .
l oon from )'OUf Ioc~ (lobi. eotn j)&fl )' ~fc)(. 1,1,.,,;tMs. lilt.'" on ~r u bl. I yl t-.n.

CHOICE

$12.95

We Will accept telephone orders for Vin & MasterC:ln1

[ELECTRoniC RAinBOW ~)

fiii!i!!i!iil To Order Call [ffil
~ 317-291-7262 -.eard

Indianapolis, IN 46268•6254 LaPas Trail

Haye you eyer been In
your car, boat , or camper
- you try to start your
moto r but the battery is
dead? The BATTERY
MONITOR kit uses the
cigarette lighter plug
outlet to monitor the true
battery Yoltage . Multi·
color LEOs indicate the
Yoltage in IY steps from
11Y to 15Y,green means
great, yellow is good,
and red - call the tow
truck or get out the oars.
Size 1.2"x1 .75"

KIT LM-12

this easy to build kit will
turn your dig ital volt
meter into a CAPACITOR
METER. Turn that junk
box of unmarked capacl­
tors Into a fortune. Meas·
ures capacitors from
(2pF to 2.2uF. Operates
on a 9Y battery . Size
1.75"x2"

KITCA-2

en
S:2
z
oa:
t5
w
...J
W

6
Ci
~
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VACUUM TUBE DEALER PRICE LIST (MAY 1991)

SOVTEK,USSR
EL84/6BQ5 $2.60 each 12 at $2.25 each 25 at $1.75 each
6V6GT 3.90 3.35 2.95
6L6GC 4.50 3.95 3.65 50 CALL FORSPOTQUOTE
5881/6L6WGC 6.75 6.20 5.75 100 CALL FORSPOTQUOTE
The 5881 is Russia'sselectedmilitary6L6WGCand regardedas theverybest 6L6type in theworld.EricClaptonrecentlyreplaced the Philips/
Sylvania6L6 STRs in his custom Soldanoamp which he uses live,with SOVTEK5881s becauseof their milkysmoothsound.Discriminating
musicians thruout the world are retubing with the SOVTEK 5881/6L6WGC.

5U4G
EL34
6L6GC
12AX7a
12AT7
6146B
6550
KT88

EL34/6CA7
6DJ8
12AU7/ECC82
12AX7/ECC83

$4.60 each
5.70
4.70
3.85
3.90

12.50
9.40

13.50

$5.10 each
3.25
3.15
3.15

SINO, CHINA
10 at $4.15 each

4.80
4.20
3.35
3.40

11.50
8.95

12.25

EI, YUGOSLAVIA
10 at $4.65 each

2.95
2.80
2.75

25 at $3.75 each
4.25
3.95
3.15
3.30

10.50
8.50

10.95

25 at $4.10 each
2.65
2.35
2.35

100 CALL FORSPOTQUOTE

100 CALL FORSPOTQUOTE
" " "

EL34 $7.25 each
SIEMENS, GERMANY

10 at $6.75 each 25 at $6.20 each

GE

100 CALL FORSPOTQUOTE

5U4GB
SCA7
SL6GC
SLF6
12BH7
12AT7
12AX7a

$11.85 each
14.95
14.95
19.50
9.95
6.85
4.95

10 at $11.25 each
13.50
13.50
17.95
9.50
6.40
4.40

6550a
7025
7027a
7591 a
7868
8417

$17.95 each
14.75
16.95
14.75
16.95
15.75

10 at $16.50 each
13.25
16.25
13.50
16.25
14.25

SOUD STATE RECTIFIER
Built into tube socket. Directplug-in replacement for a1l5Y3, 5U4 and 5AR4 types. $6.25 each 10 at $5.90

5AR4
5BC3/9
5V4GT
5Y3GT
3AL5
3AN8
3AQ5a
3AT6
3AU6
3AV6
3AX5

$7.95 each
1.95
5.50
4.95
2.75
4.95
4.25
3.25
2.50
2.50
4.90

ODD BALL TUBES (MOSTLY USA STOCK)
6BA6 $2.25 each 6J5 $4.50 each 6X5 $3.90 each
6BK11 7.90 6J7 5.50 6X8 2.25
6C4 2.50 6K11 6.90 12AY7 5.95
6C56T 2.75 6SC7 6.90 12AZ7 3.90
6C10 4.50 SSG7 3.50 12DT8 4.95
6CM 3.50 6SJ7 4.45 12DW7 12.95
6CG7 6.90 6SK7 3.15 12FQ8 4.75
6EU7 11.80 6SL7 4.35 57 1.50
6FH8 10.90 6SN7 5.45 5749 4.75
6GT5 14.75 6U10 4.90 (6BA6Windustrial)

6GW8 6.90 6X4 3.75 5879 $6.50

GIVEUS A CALL ON ANY TOUGH-TO-GET TUBE. WE'LL FIND IT FOR YOU!

ALL TUBES GUARANTEED! QUANTITY DISCOUNTS AVAILABLE!

MINIMUM ORDER $50.00

ADD $5.00 SHIPPING ($10.00 OUTSIDE UNITED STATES)

SENDCHECKOR MONEYORDER TO:

NEW SENSOR CORPORATION

6189W 3.80 each
(12AU7W industrial)

6973 11 .90
7189 7.90
7199 17.80
7247 11.95
OA2 2.75
OA3 1.95
OB2 1.50
OC3 4.75
4CX350A 139.00

245 EAST 63RD STREET, SUITE 526, NEW YORK, NY 10021
~ONTACT: MIKE MATTHEWS TELEPHONE: (212) 980-6748 TOLL FREE: 1-800-633-5477
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RI E
21.95
64.95
64.95
69.95
89.95
21.95
64.95
69.95

12MHz 99.95
20 MHz 138.95

20 MHz 209.95
25 MHz 219.95
33 MHz 229.95
16 MHz 129.95
20 MHz 149.95

SPEED PRICE

101·KEY

$4995

OR
SIMMIPC

SIMM/MAC
SIMMIPC
SIMMIPC
SIMMIPC

SIPIPC
SIP/PC
SIPIPC

SPE D
SOns

loons
loons
SOns
80ns
SOns

loons
SOns

2C87-8 8 MHz 79.95 2C87-12
2C87·10 10 MHz 89.85 2C87·20

>< 83087-16 16 MHz 299.95 83087-40 40 MHz 649.00@i; 83087·20 20 MHz 319.95 83S87-16(SX} 16 MHz 269.95
,... 83087 -25 25 MHz 419.95 83S87·2O(SXI 20 MHz 329.95
U 830 87-33 33 MHz 549.00 83S87-25(SX} 25 MHz 399.95

E

PART . SPEED PRICE PART '

"' 18087 5 MHz 811.95 80387·20
WI 8087-2 8 MHz 129.95 80387·25

8087,1 10MHz 169.95 80387-33!i!: 80287-XL 12 MHz 84.95 80387·SX
- 80387.16 16 MHz 199.95 80387-SX20

PART
41256A98-80
421oooA88-10
421oooA98-10
421oooA9B-80
421000A91l-8O
256KXSSIP-80
1MBX9SIP·l0
1MBX9SIP-80

MEMORY MODULES

MATH CO-PROCESSORS

FOR STANDARD, FULL SIZE AND
MINI·MOTHERBOARDS
250 WAIT POWER SUPPLY (1101220V)
MOUNTS FOR 3 FLOPPY AND 4 HARD
DRIVES
TURBO AND RESET SWITCHES
SPEED DISPLAY, POWER, DISK
LEOS
INCL MOUNTING HARDWARE.
FACEPLATES AND SPEAKER

CASE·l00 $249 .95

MORE CASES•••
CASE-200
CASE-120
CASE-70
CASE-50
CASE·FLIP
CASE-JR

/IfAHlJAL, SOfTM/AIIEQUllI£ a /lfANUFACfURfRS S YUJI WARRANTY

MAXIMIZE CO-PROCESSORSPEED
OUR "2ND STAGE' ALLOWS 20MHZ CO-PROCESSORSTO RUN
AT FULL SPEED IN THE SLOWEST 286 SYSTEMS
2ND·STAGE FOR 10J20MHZ 80287S $49.95
2ND-STAGE-8 FOR 8116MHZ 80287S $49.95
2ND·STAGE-12 FOR 12 MHZ 80287S __ __ __.. $4 9 .95

DYNAMIC RAM
PART

TMS4464-12
4125&-100
41256-80
41425&-100
414256-80
1MB·loo
lMIl-8O
1MB,5O

101-KEY WITH 12 FUNCTION KEYS , 28613861486COMPATIBLE
BTC·5339 $69 .95
FC-3001 101·KEY,12 F·KEYS & CALCULATOR $74.95
BTC-S060 84·KEY WITH 10 FUNCTION KEYS __ _ $59.95

POWER SUPPLIES
• 110J220V • UL APPROVED

P5-135 8088 135 WAIT $59.95
P5-150 8088 150WAIT $69 .95 ....
P5-200X 8088 200 WAIT $89.95 ,r
P5-200 28613861486 200 WAIT $89.95
P5-2SO 28613861486 250 WAIT ..__..__ $129 .95

16MHz
MINI 286 .

$19f19S

8088 & 28613861486 COMPATIBLE CARD
s 1024 X 768 INTERLACED MONITOR

1:1 ASPECT RATIO

0.26 DOT PITCH

256 COLORS FROM 262,000

8116·BIT CARD HAS 512K VIDEO
RAM EXPANDABLE TO 1MB

VGA·PKG· l024+ ... ... $4 99. 95
VGA·PKG 640 X 480 VGA PACKAGE $3 99. 95

2400 BAUD MODEM $ 7995
, 240011200130O BPS INTERNAL DATA MODEM · FULL HAYES
AT COMPATIBILITY · INCLUDES PROCOMMSOFTWARE

MC T·241 $79 .95
M CT· FA XM AS ABOVE WI4800 BPS FAX SEND $89.95
PCEM72 96 INTEL 9600 BPS EXTERNAL $54 9.00
PCCB6201 INTEL SATISFAXTION FAXIMODEM •$449.95
VIVA·24MNP 2400 BPS EXT MODEM WIMNP ........ $149. 95

14' MULTISYNCHMONITOR $64 9 .00
VGA MONITOR $379.95
PAPERWHITE VGA MONITOR $1 39. 95
12" MONO- AMBER SCREEN $8 9. 95

1024 x 768 $49995
VGAPACKAGE

IDEFLOPPY/HARD CONTROLLER $2f11S

SUPPORTS 2 IDE HARD & 2 FLOPPY
(360K, 720K, 1.2MB & 1.44MB) DRIVES

HARD DISK ACTIVITY LED SUPPORTED

MCT·IDEFH $2 9 .95

• NORTON SI 14.0 • LANDMARK AT SPEED 15.11
• 6112MHZKEY60ARD SELECTABLE SPEEDS · EXPANDABLE
TO 41.18 ON·BOARD USING 80NS 256K OR 1MB SIMMS(0K
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 $179.95
MCT·M286·16 16MHZ VERSION $199 .9 5
MCT-TURBO·l0 10 MHZ 8088 $99.95

1.44MB FLOPPY CONTROLLER
SUPPORTS 2 FLOPPY (360K. 720K. 1.2MB
& 1.44MB) DRIVES

SELECTABLE AS PRIMARY OR
SECONDARY DRIVE CONTROLLER

MCT·FDC·HD $49.95
MCT·FDC·HD4 4 FLOPPY VERSION $59.95
MCT·HDC HARD DRIVE CONTROLLER $7 9.9 5
M CT-R LL RLL HARD DRIVE CONTROLLER $89.95
MC T-FAFH 16-BIT 1:1 FIH CONTROLLER $149 .95
M CT- A F H· RL L 16-BIT FIH RU CONTROLLER $199 .95

MULn I/O CARDS
MCT-VGAEIO MONO MULTlIJO.IDE FIH CARD $299.95
MCT·IDEIO 16·BIT IDE MULTI 110CARD $69.9 5
MCT·AIO 8·8 1T286/386 MULTI VOCARD $59.95
MCT·IO 8-BIT 8088 MULTI 110CARD $ 59 .95

&»seagate HARD DRIVES

42MB $219
f ORM MODEL SIZE fORMAT AVG. PRICE

SI'IID
~1/2" ST·125A 21.4MB IDE 28:-"15 $199
5-1/4' 51·2 25 21.4MB MFM 65MS 5199
~112' ST·BaA 32.1MB IDE 28MS 5209
~1/2" 5T· I3BN 32.2MB SCSI 28:-..15 5259
~1/2' ST·138R 32.7MB RLL 28:-"iS 5249

5-1/4' ST·238 32.7MB RLL 65M5 $2 19
5-1/4' ST-251-1 42.8MB MFM 28M5 5249
3-1/2' ST·157A 44.7MB IDE 28:-"iS 5219
H/2' ST·157N 48.0MB SCSI 28M5 $299
5-1/4' ST·277· ! 65.5MB RLL 28M5 $289

5-1/4' ST·4096 80.2MB MFM 28:-"15 $569
5-1/4' ST·296N 84.9MB SCSI 28M5 $369
~JI2' ST·1102A 119.lMB IDE 19M5 $399
~JI2' ST·I I 44A 131MB IDE 19M5 5499
3-1/2" ST·1201A 177MB IDE ISMS 5749

5-1/4 " MOUNnNG Krr FOR 3-1/2" DRIVES
ST·MHW ... ... .... ... .. . .... ..... .. ....... ........ .... . .... .. ............. $9.95

FLOPPY DRIVES
FDD· l .44 X 1.44MB HD BLACK FACEPLATE ................ $7 9.95
FDD-l .44A 1.44MB HD BEIGE FACEPLATE ................. $79. 95
FDD-360 5·114' DOUBLE·SIDED DO360K ......................$69.95
FDD·1.2 5·114" DOUBLE·SIDED HD 1.2M ........................ $8 9 .95
FD-55GFV TEAC 6-114' DOUBLE·SIDED HD 1.21.1 ......... $99. 95

SYSTEM DIAGNOSTICS CARD

$49'5
WORKS WHEN SOFTWARE CAWlQI

28613861486COMPATIBLE

PLUG INTO SLOT, READ LED
DISPLAY AND CHECK YOUR BIOS
MANUAL FOR ERROR CODE

VIEW LEOS ON·BOARD OR ON BACK·PANEL

PCODE $4 9 .9 5
PCODE+ INCLUDES QA. VERSION 3.12 $6 9 .95
GATEKEEPER 8·BIT PASSWORD SECURITY CARD $4 9. 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 576K RAM CARD $4 9 .95

DISPLA Y CARDS
MCT-VGA 8116·BIT, 640 X 480 VGA CARD $149.95
MCT-VGA·l024 1024 X 768 VGA CARD $169. 95
MCT·VGA·l024+ 1024 X 768 IN 256 COLORS $199 .9 5
MCT·MGP MONOGRAPHICSiPRINTER CARD $4 9. 95

16MHz MINI 386-SX $34f19S
• NORTON SI 15.3 • LANDMARK AT SPEED 20.8
• EXPANDABLE TO 8MB ON·BOARD • AMI BIOS , CHOOSE" OR
1 WAIT STATE FOR USE WITH SLOWER RAM ' FIVE 16·BIT AND
THREE 8·BIT SLOTS, CHIPS & TECHNOLOGY 'N EAT" CHIPSET
• SOCKET FOR 80387 CO·PROCESSOR • 8.5" X 13' SIZE FITS
MINI·286 & FULL·SIZE CASES

MCT·386SX 16 MHZ 386SX $349.95
MCT-386SX-20 20 MHZ VERSION $399.95
MCT·M386-25 25 MHZ MINI 386 $699 .00
MCT·386MBC-33 FULL SIZE 33MHZ CACHE 386 $94 9.00
MCT·386MBC-25 25 MHZ CACHE 386 $89 9 .00
MCT-486MB33 33 MHZ (LANDMARK. 151.0) $1,895.00
M CT-486MB25 25 MHZ VERSION $1 ,495 .00
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PDS-801

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

JDR·PR2 $29 .9 5
JDR·PR1 AS ABOVE. W/O 110 DECODING LAYOUT $27.9 5
JDR·PR10 16-BIT WITH 110 DECODING LAYOUT $34.95
EXT-8 0286 286-COMPATlBLE EXTENDER CARD $39.95
EXT-8 088 8068-COMPATIBLE EXTENDER CARD $29.9 5

SOLDERLESS BREADBOARDS

3.5 DIGIT DMM

PC PROTOTYPING CARDS

PROTOTYPE CARDS

35MHZ OSCILLOSCOPE
EXCEPTIONALLY BRIGHT CRT

TV SYNC FILTER

DELAYED & SINGLE SWEEP
MODES

FAST I ONS RISE TIME

MO D EL ·3500 $499.95
MODEL·2000 20MHZ VERSION $389.95

. t""'- .
II ' _.

tI Ii
' . ~ ~ '"' ; I ~

• ......- ~_~ I

100MHZ MULTIFUNCTION COUNTER
RANGE; 10HZ TO 10MHZ
DIRECT.IOMHZ TO lOOMHZ
PRESCALED BY 10

PERIOD MEASUREMENTS:
10HZ TO 2.5MHZ,±1 COUNT
ACCURACY

TIME BASE;10MHZ

8 DIGIT LED DISPLAY WIOECIMAL POINT

DFC·100 $179 .95
DFC·1000 I GHZ VERSION $ 199 .95
DFG-600 SWEEP FUNCTION GENERATOR $189 .95
DOS-600 AUDIO OSCILLATOR/COUNTER $ 189 .95

B-Brr SOLDERLESS 8088 $
BREADBOARD wtm DECODE 7f1JS
• ADDRESS DECODING LOGIC. DATA BUFFERING. 2 LSI CIR·
CUlTS FOR PROGRAMMABLE DIGITAL VO & COUNTER·TIMER
FUNCTIONS • LOGICALLY GROUPED· ACCESSES ALL 110
SIGNAL CONNECTIONS • CLEARLY LABELLED BUS LINES
• ACCEPTS UP TO 24 FOURTEEN·PIN ICS • ACCEPTS 9.15.
25 OR 37·PIN D-SUB CONNECTORS

PD5-601 $79.95
PD S-600 ABOVE CARD WITHOUT DECODE $49.9 5
PDs-6 11 l 6-BIT BUS BREADBOARD WITH DECODE . $89 .95
PDs-6 10 ABOVE CARD WITHOUT DECODE $5 9.95

.= '..
',.
, '..- _......

08 14

.11 .11

ORDER
BY

ZJF ZIF-xx

TYPE

TOOLED AUGATxx

WIREWRAP xx PIN WW
SOLDERTAIL xx PIN ST

T LEDWW A ATxx

DESCRIPTION °FJPvER 20 2~ONr:.CTS40 50

SOL DER HEADER IDHn S 1.29 1.68 2.20 2.58 3.24
RIA HEADER IDHxxSR 1.35 1.76 2.31 2.72 3.39
WIW HEADER IDHoW 2.98 3.84 4.50 5.28 6.63

RIA WIW HEADER IDHnWR 3.28 4.22 4.45 4.80 7.30
HEADER SOCKET IDS.. .65 .75 .75 1.19 1.19
RIBBON HEADER IDM.x 5.50 6.25 7.00 7.50 8.50
IDC EDGE CARD IDEx. .55 .75 .89 1.29 1.69
RIBBON CABL E Re x. .30 .39 .51 .80 .75

ORDERING INSTRUC7l0 NS: INSERT THE NUMBER OF
CONTACTS IN THE POSITION MARKED -xx' OF THE "ORDER
ev:PART NUMBER LISTED. EXAMPLE: A 1S-PINRIGHT
ANGI E MALF PC 501 DER PART NUMRER WOULD BE DB1SPR.

CIRCLE 256 ON FREE INFORMATION CARD

PC LABS INTERFACE CARDS
DIGrrAL I/O & COUNTER CARD
$16995

CONTROL UP TO 64 DIGITAL
DEVICES WITH 32 INPUTS!
OUTPUTS

LOW LOADING; O.2MA AT O.4V
INPUT

HIGH OUTPUT CAPACITY; SINK 24MA. SOURCE 15MA

3 CHANNELS FOR TIMERiCOUNTER

PC L·720 $ 169 .95

REAL WORLD INTERFACE CARD
$29595

ICSOCKETS
DIP CONNECTORS

IDC CONNECTORS
AND CABLE

CONVENIENT POCKET-SIZEI
• ERASES AU SIZES OF

EPROM UP TO 4 AT A TIME
• WALL PLUG POWER SUPPLY

DATARASE II

D-SUBMINIATURE
CONNECTORS

TYPE ORDER
BY

SOLDER MAL 0 P
CUP FEMAL DBxxS

RIA PC MALE DBnPR .49 .69 .79 2.27
SOLDER FEMALE DBnSR .55 .75 .85 2.49

WIW MALE DBnPWW 1.69 2.56 3.89 5.80
TYPE FEMALE DB x 2.7 4.27

IDS MALE IDBnP 1.39 1.99 4.25
TYPE FEMALE IDBn S 1.45 2.05 4.49

METAL MHOODxx 1.05 1.15
HOODS PLASTIC HOODxx .39 .39

2.95
2.95
2.95
2.95
3A9
2.95

AND·OR INV 2.95
AND-OR·XOR INV 2.95

2 6
4 4
6 2
2 6
4 2
6 2
8
8

OUT I/O'S

EPROMS
PART' SIZE SPEED V
2716-1 2048x8 350ns 25V
2732A 4096x8 250ns 21V
2764 8192x8 450ns 12.5V
2764-250 8192><8 250ns 12.5V
2764-200 B192x8 200ns 12.5V
27128A·200 16384. 8 2000$ 12.5V
27256 32768x8 2SOns 12.5V
27C258 32768x8 250ns 12.5V
27512 85538x8 250ns 12.5V
27010 1·20 13107 8 200na 12.5V

GALS

PALS
PART' SPEED PINS IN
IOU 35nI 20 10
lBR4 35ns 20 8
lBRB 35ns 20 8
lOU 40", 24 14
2OR4A 25.,. 24 12
20RB 40ns 24 12
20R8 40ns 24 12
2OX8 SOns 24 10

MeT'S MODULAR
PROGRAMMING SYSTEM

STATIC RAM
PART' SIZE SPEED PINS CMOS
_116-2 2048><8 l20ns 24 Y
HU6118LP~ 2045x8 200ns 24 Y
HU6116LP-3 2048xB I50ns 24 Y
HU6118LP·2 2048xB 120ns 24 Y
HU6264LP ·15 8192x8 ISOns 2B Y
HU6264LP·12 8192x8 120ns 2B Y
HU62S4LP·l0 8192x8 lOOns 2B Y
HU432S6LP·15 32768x8 ISOns 2B Y
HU432S6LP·12 32768x8 I20ns 2B Y
HloI432MLP-l0 32768x8 lOOns 2B Y

HOST ADAPTOR CARD/CABLE
• UNIVERSAL INTERFACE FOR THE PROGRAMMING MOD­
ULES • SELECTABLE ADDRESSES PREVENT CONFLICTS
MOD·MAC $29.95

UNIVERSAL MODULE
• PROGRAMS EPROMS. EEPROMS. PALS. BI-POLAR PROMS.
8748 & 8751 SERIES DEVICES; 16V8 AND 2OV8 GALS

l?s~~~~~~;~~~C6~~M LAITICE. .:,.,- , ..

Ie'S; DYNAMIC AND
STATIC RAM ' LOAD DISK.
SAVE DISK. EDIT. BLANK
CHECK. PROGRAM. AUTO.
READ MASTER. VERIFY &
COMPARE · TEXTOOL
SOCKET FOR .3' -6' WIDE ICS
(8 · 40 PINS)

MOD·MUP $499.95
MOD·MUp·EA 4·UNIT ADAPTOR $99.95

EPROM MODULE $11995

• PROGRAMS 24·32 PIN EPROMS. CMOS EPROMS & 16K TO
1024K EEPROMS • HEX TO OBJ CONVERTER · AUTO. BLANK
CHECKIPROGRAMN ERIFY · VPP 5.1 2.5.1 2.75. 13. 21 & 25
VOLTS , NORMAL. INTELLIGENT. INTERACTIVE & QUICK
PULSE PROGRAMMING ALGORITHMS

MOD·MEP $ 119.95
MOD·MEP-4 4·EPROM PROGRAMMER $169.95
MOD·MEP-8 8-EPROM PROGRAMMER $259.95

OTHER PROGRAMMING MODULES.••
MOD·MPL PAL PROGRAMMING MODULE 249.95
MOD·MMP MICROPROCESSOR PROGRAMMER 179.95
MOD-MIC DIGITAL IC & MEMORY TESTER 129.95
MOD·MBP BI·POLAR PROM PROGRAMMER 259.95

PAL DEVELOPMENT SOFTWARE
ENTRY LEVEL CUPL PAL DEVELOPMENT KIT.
MOD·MPL·sOFT $99.95



B. 8. MICRO P. O. Bow 280298 Dallas, Teus 75228
(214) 271-5546
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$1999

2.95 8251 1.10
3.95 8253·5 1 75
1 00 8254 1.80
1.00 8255 1.50
1.55 8255-5 1 75
1.55 8257 1 50

87.50 8259A 1 85
167.50 8259C -5 2 10
127.50 8275 1095

2.20 8279 " 2S
3.25 8284 1.4'l
2.25 82RFo 3 SO
2.25 R287 2 dq

8.00 R2RR 3 50
1.25 8'>10 3 (10
2.00 8741 7 no
1 25 8742 7 on
1 25 F74R 700
1.75 8749 700
2 80 87S~ TOO
1 75 80286 ·8 Pl CC 8 ~

2 9'; 80287 ·8 125 00
6 50 80287 10 115 00

15.00 V 20·10MHZ 6.50

We bought a large quantity of
2708s, 2716s, 2532s, 27325,
2764s, 27128s , 27512s and
27256s from a computer manu­
facturer who redesigned their
boards. We removed them from
sockets , erased and verified
them. and now we offer the sav­
Ings to you. Complete satlstac­
tlon guaranteed.

Your Choice
120
175
2.00
200
225
3.20

. . 3.85
5.10

8031
80C32"
8035
8039
8085
8086
8087
8087 -1
8087·2
8088
8088 -2
8155
8156
8202A
8212
8214
8216
8:>24
8228
8n7 5
8243
8250
(16 4SO)
(16550)
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ST6.ND 6., ONE POWER SUPPL.Y
FOR AaOVE

ADD $2 .50 SHIPPING & HANDLING

PC/XT COMPATIBLE. MAKE YOUR COMPUTER TALKI

1nntt a.nlr ~t I
164S0. 1488 . 1489

B G SPECIAL

S695

\

A VERY POWERFUL AND AMAZING SPEECH CARD USES THE
GENERAL INSTRUMENTS SP0256-Al2 SPEECH CHIP AND THE
CTS 256A·Al2 TEJCT TO SPEECH CONVERTER .
THIS BOARD USES ONE SLOT ON THE MOTHERBOARD AND
REQUIRES A ('OM SERIAL paRr BOARD MAY Al SO BE USED IN A
STAND ALONE ENVIRONMENT (EXTERNAL POWER SUPPL Y) WITH
ALM OST ANY COMPUTER THAT HAS A RS232 SERIAL PORT. TO
USE THE BOARD IT IS ONL Y NECESSARY TO SEND ENGLISH TEXT
TO THE RS212 INPUT ON THE BOARD THE BOARD INCLUDES A
1500 BYTE TEXT BUFFER AND HANDSHAKE LINE TO ALLOW YOU
TO SEND DATA TO THE BOAI'D ' THE SAME AS YOU WOULD SEND
DATA TO AN RS212 SERIAL PRINTER YOU CAN SET UP BATCH
I'll E<; THA T Wll L MAKE YOUR COMPUTER GREET YOU WITH
"GOOD MORNING MASTER , ' ETC EVERY TIME YOl1 TURN IT ON.
DEMO"lSTRATION SOI=TWARE AND A LIBRARY BUILDING PRO·
GRAM ARE INCLUDED ON A 5'1. INCH PCiXT DISKETTE. FULL
DOCUMENTATION AND SCHEMATICS ARE ALSO INCLUDED
FOR INFORMATION ON A lOW COST !WEECH SYNTHESIZER
SYSTEM FOR THE VISUALL Y IMPAIRED. PLEASE SEND FOR FREE
PACKET T.M 1.

2108 -48KX1 1.50
2118 ·416KX1 -5Voll .70
4027 ·4KX1 ·250 n.s 80
4116 ·16KX1 -250 n" ..40
4116 ·16KX1 ·200 '1 s. 7';
4116 16KX1 ·1S0 n.s 90
4164150 n.s . .49 or 9/3 50
4164120 n.S.. , . 110
4164 ·100 n.s. 140
TMS4416-16K)(4·150n.5. 2.75
4464 -150 n 5 1.60
4464 ·120 n s. . 1.75
4464 -100 n.s, . 1.95
4464 -80 n.s . .. 2.10
41256 150 n.s 1 25 or 9/9 .95
41256120 n.s. 140
41256 100 n.s, 1 45
41256 ·80 n .s 1 65
41256 -60 n 5 2.30
1 Meg · 100 n S. . 4.90
1 Meg . 80 n S 5 20
414256..80 n 5 256 x 4 540
SIPPS & SIMMS AVAILABLE

STATIC RAM EPROM SPECIAL
2016-2KX8 200 n.s. . . ... 1.00
2101 -1 • 256X4 500 n.s. .. .75
21L02-1 350 n.s. .65
2102Al ·4 L.P . 450 n.. . .49
2111 -1 256X4 500 n.s. 100
2112A -2 2.50
2114l-3 1KX4 300 '1 .5 . . .45
2125A -2 1KX1 70 n.s 170
21474KlC1 1.95
6116p·4 1.00
6117 1 20
6264 ·15 140
622';6 32K X8 5 75

U«, $69 95
~v~
~ U ASSEMBI.ED & TESTED

AnD 53 .50 SHIPPING
& HANDLING

CIRCLE 288 ON FREE INFORMATION CARD

6502 200 6821 1.00
6520 125 6845P 2.20
6522 2.70 68455 2.20
6530 300 6850 1.75
6532 4.25 6852 3.50
6545 210 6860 3.95
6551 2.40 68681 3.00
6800 1.40 68A09EP 1 29
680" 2.50 681140 400
6803 3.00 68A54 3.00
6805 2.95 68B09 4.00
6809EP 275 68B10 200
6809P 2.50 68645 495
6810 1 25 68B54 4.00

LM350T .
LM338K ..
16L8-15 TI-B-PAL ..
8088-2 . .

8742 . ft· ' '9P.II''''~iiP.l

6500/6800

Low Prolile SOLDER TA il
6 Plo 14/100
8 Pin 1311 00

14 Pin 13 /1 .00
16 Pin 13/1 .00
18 Pin 13/1 00
20 Pin 13/1 00
22 Pin 13/1 .00
24 Pin 811.00
28 Pin 7/1 00
40 Pin 7/1 .00
68 Pin Pl CC 79
84 Pin PlCC .89

BUY $10
GET $1 00 - FREE CHOICE'

2016 P-15
21< x 8 N-MOS

Trimmed Leads,
But will Fit In Sockets.

Super Buy
10/2.95 105/22.00

2H4401
Super 2N3904 NPN

Switching Transistor
40V-TO -92 - P.C. Leads

15/1 .00 1000/20.00
80C32

C-MOS By Matra • 12MHZ

3.95

Try The f 51Truly Low CosI LAN

• Connect 2 or 3 PCs, XTs,
ATs

• Uses serial ports and 5 wire
cable

• Runs at115 K baud
• Runs in background, totally
transparent

• Share any device, any file.
any time

• Needs only 14K oj ram

TERMS: (Unless spec ified elsewhere) Add $3.25 postage, we pay balance. Orders over $50.00 add 85C for insurance. No C.O.D. Texas PIes. add
8'1.% Tax . 90 Day Money Back Guarantee on all items. All item s subj ect to pr ior sale. Prices subject to change without notice. Foreign ord er· US funds
only. We cannot ship to Mex ico or Puer to Rico. Countries other than Canada, add $9.00 shipping and handling.

4MT07 By Futaba
Vacuum Fluorescent Clo ck
And Timer · 4 Digit Display
Easy to Read - Easy to Use.

.3" Character Height
With Data 7ge

lTP 1157AE
1.2" 5x7 Matr ix Displays
5x7 Array with x.y select.

This Red Orange Matrix Can Be
Stacked Horizontally. Choice of
Two Matrix Orlentatlon-Cathode
Column, Anode Row. Great For

"Moving Message " Signs .
$1 .19 Ea.,8 /S6 .95.100/S75.00

Brand New from McLean Eng .
A Division of Zero Corp.
Square 4-11 /16 " by 1.5"
Thick 10" Wire Leads

120V· 60hz· .12 amps -110CFM
Metal Housing· 5 Plastic Blades

UL and CSA Approved
$5.95 ea.

lSOO .14 lS114 .25 lS241 .60-. LS01 .14 lS122 .35 lS242 .65o lS02 .14 lS123 .45 lS243 .50

0 LS03 .14 lS1241.35 lS244 .55
lS04 .14 lS125 .30 lS245 .55

-.I LS05 .14 LS126 .35 lS251 .4';s LS08 .14 lS132 .35 LS253 .40
LS09 .14 LS133 .25 lS257 .35

q: LS10 .14 LS136 .28 lS258 .45

U LS11 .14 LS138 .35 lS259100
LS12 .20 LS139 .35 lS260 .40

UJ
LS13 .25 LS145 .75 lS266 .30
LS14 .30 lS148 .35 lS273 75

UJ LS15 .20 lS151 .35 lS279 .30
Q: LS20 .14 LS153 .35 lS280 .80

L&.. LS21 .16 LS154 .85 l S283 .3S
LS22 .16 lS155 .50 l S290 70

Q: LS26 .14 lS156 .42 LS293 .50
LS27 .20 lS157 .30 lS298 65

0 LS28 .15 LS158 .25 lS2991 .oo
L&.. LS30 .14 LS160 .25 lS3221 .3O

LS32 .16 lS161 .35 lS3232.25

Q LS33 .25 LS162 .45 lS348 75

~
LS37 .24 lS163 .36 lS3531 .00
LS38 .24 l S164 45 lS357 .80

UJ LS42 .35 lS165 60 l S363 75
CI) LS51 .15 LS166 75 LS364 .75

LS54 .20 lS169 .90 lS365 .30
lS55 ·.20 lS170 .45 lS366 .28
LS73 .33 LS173 .60 LS367 .35
LS74 .22 lS174 .35 lS368 .30
LS75 .25 LS175 .35 l S373 .50
LS83 .30 lS1811.25 LS37445
lS85 .45 LS191 .45 l.S375 .35
LS86 .20 LS192 .65 LS377 .75
lS90 .35 lS193 .65 LS378 .80
LS92 .30 lS194 ,40 LS390 .80
LS93 .25 lS195 .52 lS393 .75
lS95 .30 LS196 .55 lS3991 00

en LS96 .33 lS197 .75 LS5411 .20o LS107 .28 LS221 .50 l.S645 7';
Z l S109 .20 LS240 .50 l S646 .7';
0 LS112 .25 lS670 80ex: LS113 .25 25LS2569 1.50I-o
UJ
...J
UJ

a
0
-cex:
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TOLL FREE ORDER
HOTLINE

1-800-423-0070

POSITIVEPRESEN­
SITIZED PC BOARDS
22-330 2 X 4 $3.83
22-332 3 X 4 4.40
22-334 4 X 6 5.78
22-3366 X 6 7.60
22-338 6 X 9 9.63

PC BOARD SUPPLIES
Copper clad boards
for use with TEC-200
22-250 3 x 6 $1.62
P1-36 3 X 6 2.03
22-260 4 X 6 2.27
22-261 6 X 6 2.88
22-263 6 X 9 4.08

WITH TEC-200 FILM
JUST 3 EASYSTEPS

1. Copy circuit pattern on TEC-200
film using any plain paper copier.

2. Iron film onto copper clad board.
3. Peel off film and etch.

ORDER TEC-200-10 FOR TEN

1··.i:II:::llllli:i.IIIIIII~lllllli!~:·!::::·:1::.·1
MAKE CIRCUIT BOARDS
THE NEW, EASY WAY--.

1 :1 ''':·::::::::::::::1::::·~1::::::··.~1:·:·1.11:111~.1~lli:::::i:::::··:::::::::::::::~ ·~1
UNIVERSAL DECODER (RE MAY 1990) ICs
CD22402E 7.95 CA3126E 1.95 NE564 2.29
LM733 .99 74COON .29 CD4053 .50
LM7805 .50 LM7812 .50 LM7905 .50

18 Uh CHOKE .39 3.58 MHz 1.00
ORDERABOVE ITEMS DIRECT FROM THIS PAGE

A gre pro ect to en ance your bench. this handy little func­
tion generator has a built-In buffer amplifier, a 3-decade range
selector switch that covers 15 hZ to 25 khZ, output level con­
trol and function switch to select sine, square, or triangle.

FUNCTION GENERATOR KIT ORDER FG2 KIT
$19.95
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WIRELESS FM STEREO BROADCASTER KIT

CAT. NO. SFM·II $19.95 I -1
DC'S all new FM S1ereoTransmitter ~ I
It Is based upon the unique BA1404
tereo Broadcaster Integrated Circuit I

hat Includes all the complex circuitry
o generate the stereo signal. The kit
ncludes the new speclallC, a 38 KHz
rystal, circuit board, and all the small
omponents. this faclnatlng project will provide many hours
f enjoyment as you re-broadcast your CDNCR/Cassette or
tereo broadcasts from your satellite system thru your hlgh­
uallty FM home or auto stereo system.

TO ORDER FROM THIS PAGE CALL: 1-800-423-0070
SEND MAIL ORDERSTO:
PO BOX 3203 SCOITSDALE, AZ 85271

DC'ELECTRONICS

UNIQUEIC's
NE602 $2.00
UGN3013 .98
ULN2429 1.75
ZN414 2.00
XR2206CP 4.75
XR2212CP 4.75
MAX232 5.40
ULN3330 1.50
ICL8038 3.85
ICM7226BIPL 23.50 z
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MORE KITS
3 DIGIT LED DVM ONLY 3" X 3" READS0 TO
100 V DC ORDER DVM3 $19.95
FM WIRELESS BROADCASTER FMI $ 9.95
8038 FUNCTION GEN. KIT FGI $ 9.50
SEQUENCER PROJECT SEQKIT $ 9.50

CHRISTMAS TREE PROJECT
Build this unique seasonal project and have
an unusual converstlon piece. Powered by
two D cells, 17 LEDs flash in a seemingly ran­
dom fashon. Kit Includes everything except
batteries. ORDER XMASKIT $16.95

7o-WATTSTEREO POWER AMP
35 WAITS PER CHANNEL

Now you can boos ylour low power car
stereo with the new PM-35 module kit. Each
module can provide up to 35 watts per chan­
nel whll operating from the vehicle's battery
Into a 4 ohm speaker system. New hi-tech
power op-amps are used In a unique circuit
to Increase voltage swings, thus more
power.Addltlonal modules can be used to In­
crease power to 100 or 200 watts/channel.

ORDER PM-35 KIT $19.95

POWER SUPPLY KIT
PS-1 $16.99

utput of this power supply is con­
Inlously adjustable from 1.2 to 25V
C . The LM317T voltage regulator
rovldes excellent regulation and
pple rejection. Includes a 1 A

ransformer, PC board, LM317T, 2
inding posts, and all small parts.

ICL7106EV KIT LCD DIGITAL
PANEL METER NOW $24.95
The ICL7106 EV Kit Is based upon a
3-1/2 digit AID converter that Includes
all the circuitry to build a digital panel
meter. Operates from a 9-v battery.
Includes LCD, 7106 IC, circuit board
and small parts. Builder must add
resistors to expand to multi-meter

CIRCLE 222 ON FREE INFORMATION CARD
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NEW • USED • BUY • SELL • SURPLUS • DEALS
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COMPONENTS To COMPUTERS
MASS STORAGE
Hard Disk
Specials 0
All Ne~vH::~•
(all sizes are
as formatted)

AT Embedded Drives (IDE)
21.4Mb, 23ms, 2.5" drive,
#CP2024, list $699, .....sale 5399

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 5289

84Mb, 25ms, 3.5" drive,
#CP3184, list $845/ .....sale 5479

120Mb, 18ms, 3.5" drive, 1" high
#CP30104, list $999/ ...sale 5549

104.9Mb, 25ms, 3.5" drive,
#CP3104, list $930, .....sale 5449

209.7Mb, 19ms, 3.5" drive,
#CP3204, list $1555, ...sale 5799

SCSI Drives
42.8Mb, 25ms, 3.5" drive, 1" high

#CP3040, list $575/ .....sale 5289
104.9Mb, 25ms, 3.5" drive,
#CP3100, list $930, .....sale 5489

21.4Mb, 19ms, 3.5" drive,
#CP3200, list $1555, ...sale 5849

115 V@ LOA 50/60 Hz
230V@0.6A (73/4 x4x2 1/2" H)
-5V @0.14A +24V @1.7A
+5V@2.2A
ACP Only open frame. $24.

Disks certified to ANSI stan­
dards with ACP's 100% Money­
Back Guarantee, sleeves and tabs
included. labels available...
5.25" Diskettes DSIDD (360K)
Qty.1000 OS/ DD 20¢ each
Qty.500 DS/ DD 23¢ each
Qty.100 DS/ DD ..: 25¢ each
Qty.25 . DS/DD 27¢ each
5.25" Diskettes DSIHD (1.2Mb)
Qty.1000 DS/HD 38¢ each
Qty. 100 DS/HO 39¢ each
Qty.25 DS/HO 39¢ each
3.5" Diskettes DSIDD (720K)
Qty.500 DS/OD 38¢ each
Qty.l00 DS/DD 39¢ each
Qty.25 DS/OD 39¢ each
3.5" Diskettes DS/HD (1.44Mb)
Qty.500 DS/HD 76¢ each
Qty.100 OS/HD 78¢ each
Qty.25 OS/ HD 79¢ each

ASTEC
Switching Power~~~~
Supplies
115 V@2.2A,
230V@1.2A
50/60 Hz 00 1/2 x5x2 1/2" H) ~~~..--

Output 1128W Output 2 86W -....~~~~::~
+SV @lOA . +5V @10A
+12V @2.5A +12V @ LOA
+12V @3.5A +12V @1.5A
-12V @0.5A -12V @0.5A
ACP Only $29.

3_5" and'
5_25"
Bulk

.Diskettes

Sale

XELTEK

Ray-O-Vac
Replacement
Battery for AT
ACP PIN 844

ACP Only ~.95

LED's
r-i 3/4 Infared LED
Qty 10 Only .....$1.49

T-13/4 Red LED
Qty 10 Only .......79¢
T-13/4 Yellow LED
Qty 10 On ly .......99¢

E(E)PROM Programmers
Single socket version $129.
4 socket version $199.
8 socket version $269.
16 socket $479.
UNIVERSAL
Programs E(E)PROM, PROM,
PAL, GAL,EPLD, FPLD, tests
TIL, CMOS, RAMetc.,
UniPro $549.
SUPER UNIVERSAL
Programs E(E)PROM, Flash
EPROM, PROM, PAL,GAL,
EPLD, FPLD(to 68 pins
PLCC), tests TTL, CMOS,
RAMetc. (to 40 pin),
SuperPro $699.
MICRO CONTROl l ER
PROGRAMMER
E(E)PROM, Controllers $359.
PlO PROGRAMMER
PAL, GAL,EPLD, FPLl)S129.
NEW! "4-in-1" Test
Measurement System
Frequency Counter(1OOMHz)/
function Generator (2 MHz),
3-1/2 digit Multimeter and
Power Supply all in chassis
MFl-"4-in-1"Tester ........$799.
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ACP since 1976 has in stock the largest and broadest selection of compo nents and computers in Sout hern California.We are
both w holesale and retail. Our retail facility is 14/000 sq. ft., locat ed near the Oran ge County Airpo rt. 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 d ivision at 714-558-8822.
Thank you for considering ACP. Prices subject to chan ge without not ice. 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
authoriza tion from ACP. Returns must have RMA# and returned with copy of original pa cking slip and complete with
original packaging, manuals, d iskett es, etc.. Shipping charges added. Yes we accept VISA, Mastercharge, and AMEX.

Advanced Computer Products
SINCE 1976-1310 E. EDINGER-SANTA ANA CA 92705-S00-FONE-ACP-714-558-SS13-FAX 714-558:'1603
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Don't Miss It!
Sunday 8am-3pm

Nov. 24
Free Admission

and Parking

Model DM7B
Digital Multimeter
o Slim-line design
o DC Volts, ACVolts, Ohms,
Continu ity, Diode test Functions
o Auto-Ranging
o Carry Case Included

ACP Price $29.95
Model 222F
Digital Multimeter
0 3-1/ 2 Digits, Auto -Ranging
o Accuracy 0.50% rdg
o DC Volts, AC Volts, Ohms,
Continuity, Diode test Functions

ACP Price $119.
Model 223F
Digital Multimeter
o 3-1/2 Digits, Auto-Ranging
o Audible Bar-Graph
.. Accuracy 0.25% rdg
o DC Volts, AC Volts, Ohms,
Cont inuit y, Diode test Functions

ACP Price : $139.

Credit
Card
Size!

Beck",an
Industria/TN

PCL-750
Prototype Development Card
Excellent alterna tive to a pur e
breadboard card for prototype
developing of PC ada-on cards. Built­
in basic circuits, 3290 holes, indepen­
dent memory and I/O decode rs, sizes
jumper selectable, all bus signals
bu ffered , marked and ready for use.

ACP Price $79.

~ PC-based
Advantech Industrial &
L ..... I Lab Solutions

PCL-71B
~--"""" High Performance

Data AcquisitionCard
The high-performance card, has
A/D, 0 / A, 0 / 1, % and counter /
timer funct ions. Top specs, lot's of
supporting software available

ACP Price $649.

~~~~t~~n Generator GoldStar@
o Wide frequency ran ge: 0.02 Hz to 2 MHz
o Versat ile Waveformn s: Sine Trian~le, ~~.~S-=~~;;;a
Square, Ramp and Pulse, Screwe d Sine
o TTL leveled squa re wave output
o Variable symmetry to generate saw tooth
and pu lse waveforms
o Applied 0 to 10V to VCF input imp le­
ments externa l sweep and output freq.
o DC Offset voltage from 0 to ±lOV can be
superimposed to outpu t waveform
o Ma ximum Atte nuation of 40db can be
obtai ned

ACP Price Call -------_..J
Advanced Computer Products

PCL-B12
Enhanced MultiLab Card
Enhan ced versio n of the MultiLab
card offers high performance as well
as low cost. 16 single-ended A/D
inputs, 2 analog outputs (0 / A), 16
digital inp uts, 16 out puts, coun ter /
timer (INTEL 8253), DMA and
interrupt capability .
ACP Price $319.

PCL-755A/755C .
Slot ExtensionCard/Kit
Compa tible with IBM PC/ XTand AT
slots , plu~ in and raise the slot to top
with stra ight pin- to-pin extension.

Multi-Lab Package PCL-755A $49.
l ow-cost fully-integrated packa ge for The PCl 755C includes the PCl-755A
general lab and industrial au tomation . plus a flat extension cable and externa l
8 single-ended A/D inputs, one analog module to move four slots outside
output (0/A), 16 dig ital inputs, 16 your PC making the slots more
outputs, PClD-7115 wiring terminal accessible for working with PC
board and ut ility software. add-on cards.

ACP Price $249. PCL~755C $79.

CIRCLE 211 ON FREE INFORMATION CARD
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HOSFELT ELECTRONICS, IN.C.

MIKE CORDS BRIDGE RECTIFIERS EYE LOUP

@ 400.$2.25
@ 600 V $2.75
@ 1000 V $3.49

~~ Mfg - Belden

4 wire (3 and a shield), 6 ft. long
extended length. Pliable blue rubber
jacket.
No. B4WMC $1.25

12 VDC MINI FAN

25 AMP

No. 48-100
No. BR7
No. BRa

35 AMP

No. BRIO
No. BRI1
No. 48-115

@ 200 V
@ 600 V
@ 1000 V

$2.50
$3.00
$3.75

3.5X power magnification. Plastic
lens in light weight plastic frame.
No. 10-102 $2.69

INSULATED TERMINALS

$1.00

$5.00

GROUND FAULT

'---------...'\
,-----=--==-----.1'

"- 1'1

Set includes 4 double ended
probes about 6" long .

CABLE TIES

MICROPROBE SET

Watertight, safety yellow with 6 ft.
M/F 3 conductor extension cord.
No. 80-152 $14.95

No. MPS

No. AT3 20 piece assortment

P"te,t, Pe,ple • Eq",pme"~~
117 VAC, 60 Hz, 15 amp It\~

SOlD IN BAGS OF 100 ~=-J
MAX

TENSILE BUNDLE
lEHG11l HEll CILOR STREIIG11l OIA PRICE
4" 44-098 Natural 18 lbs 3/4 " $1.78

44-099 8lack 18 lbs 3/4 " $1.79

S" 44-100 Natural 30 lbs 1-3/4" $2.50
44-101 Black 30 lbs 1-3/4" $2.50

" 44-102 Natural
141/4 44-103 Black

$1.49

TOROID

Mfg - Arnold Engineering
Mfg # - FE-2500-1201

0.0. - 2.52" 1.0. - 1.22"
1.0" wide - weight .828 lb.

Color - Blue

TEST LEADS

No. T-25O-B

r-r- .... - ~~ . ,
coull I plug 'IT.'ll"

~Z1S·

12 VDC POWER CORD

~~
~C=>~

Hfg - Mueller ~~
~

"Includes two of the following (l redl
1 black): test prod with standard
banana plug on one end and a threaded
probe on the other, featuring 48"
long, 18 !]auge color coded wire;
"clippers" (springloaded clip); spade
lug; insulator extension to cover
tip of test prod; and all igator cl ip
with insulator boot.
No. 52-3917 $13.99

Popular coiled 1ighter cord extends
to 3 ft. RIA coaxial plug: 0.0••215"
(5.47J11l1), I.O .•097" (2. 47J11l1) .
No. 75-112 $1.69

Mfg - Audio Systems
Model H- SLM2

6-1/4" x 2-3/8" x 1-3/4"

Unit measures 7 ranges of decibel s.
Requires 9V battery (not included).
No. 39-128 $24.95

UNIVERSAL ADAPTER

SOUND LEVEL METER

l'OSl nVl.I'ClVoI'lTY

::l[1JE E::>

Mfg - Nidec
Beta V«J
TA2250C

Model H- C3295055A
1-3/8" Sq x I" Deep

Converts 110 VAC to 3, 4, 5, 6, 7.5,
9, 12 VOC. Switchable current 110mal
300mA. Has polarity reverse plug &
6 standard universal power plugs
on a 6 ft. tracer cord.
No. 74-222 $4.95

7 plastic blades in plastic housing.
·12 VOC, .15 A, 1.7 watt, 16 CFM, 4,600
RPM. color coded wire for hook-up.
No. 26-180 $4.95

To Order Call Toll t;:ree 800·524·6464 or Fax 614.264.5414

• [ VISA) 2700 SUNSET BOULEVARD
~ \ill STEUBENVILLE, OH 43952

CIRCLE 282 ON FREE INFORMATION CARD
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BlTUCKER SURPLUS STORE NATIONAL: 800-527-4642
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In TX: 800-749-4642
Ask for Ext. 134

In Dallas: (214)340-0631

DISTORTION ANALYZER
HP 331A $595.00

PROTEK P-3502
DUAL TRACE OSCILLOSCOPE

$379.00

• Bl<l, acdonol thenn" printing at 120 cheractaro per
MCOnd, with I X 16 dot""atrlx cheractar coli.

• ~tur" f.. 128 USASCII c....sctar .at. Roman ex,
ten~on charact.,. and line drawing char.ct.,.

• Auto-contorlng. windowing and oftsato oro Included

• Margins, lob., print mode.cheracter Mto, pallO fonnat
and data oommunlootions "'acted via control pone!

• 20 MHz BANDWIDTH

• 6 mV TO 20 VIDIV SENSlTMTY IN 12 STEPS

• 6 VERTICAL MODES, A, II. A&B. A +B. AND A-8

• HAS TV VIH SYNC.

• FREQUENCY: 6 Hz 10 600 kHz

• DIS1ORTlON MEASUREMENl: 0.03% TO 100%

• AC VOIJ'METER: 30 poV 10 300 V .

Tucker Electronics has • large inventory of New & ·Pulls·
TUBES at 'ttroclive Priees , PIe... call for priceo and
ovlil,bility.

These .re new production scopes and come complete with
2 each X 10 probes and • two year warranty

e

An all solid .tote unit, the 331 A will be a welcomed
addition to your lab or snack.

• 2 TO 1 MAGNIFICATION

• OUTLET IN BASE

• 22 WATT CIRCUUNE LAMP

A must for workjng on those small
items. While quantities I..t , Used
, GOOD cond ition. I------~:-:-::_::_:_::_::__:_------~

FLUORESCENT MAGNIFIER LIGHT
DAYTON 2V353B

$49.95

• DC TO 10 MHz

• 10 mV DIV TO 10 V DIV IN III STEPS

• DUAL TRACE
• DELAY UNE FOR VIEWING LEADING EDGE

OF FAST RISE WAVEFORMS

AUDIO SIGNAL GENERATOR
HP 205AG $119.00

TEK 3AG
DUAL TRACE PLUG·IN $39.00

ATTENTION!
All owners of TEK 560. 561. 564 &
565 Oscilloscopes ' Here is the deal

of a lifetime!

• UP TO 66 V OUT IN10 600 II (6 WATTS)

• INPUT AND OUTPUT METERS

• INPUT AND OUTPUT ATTENUATORS

• IMPEDANCE MATCH OF 60, 200, 600 AND 6000 II

• 20 Hz 10 20 kHz RANGE

Two voltmeter. measure input and output of the device
under test. The output level ls adjusted by means of the I-------:-~:-::=::-:_::_::_:_::_-----_I
atep attenuatar and output impedance cln be instantly
changed by means of • selector switch to commonly used
impedances.

HP 2G73A
INTELLIGENT GRAPHICS PRINTER

HP PRICE J:2;l96;0{[

h======dr"""ooo~==~TUCKER PRICE $249.00

• Rochergeeble batteries

• Wide ranood oscillator. solid .tat. and highly portable

• FraqUincy rongo from 6 Hz to 1.2 MHz

• Output 10 6 V Into an opon circuit and 2.6 V Inlo eoo II

• Output Impodenca I. 800 II

• The output 10 varioble with groator than 40 ell attenua­
tion for an opon clrcult output of I.., then 611 mV RMS

t . ".

HP 403B
AC VOLTMETER

$299.00

10 1
~

~ -.

HP 353A
PATCH PANEL

$59.00

• Transistorized, bettory-oporoted overooo ro.pondlng
AC vollmotor

• \oI:>ltaoo ranoo f,om 0.001 to 300 V In 12 rang"

• FraqUincy ,ange from 6 Hz to 2 MHz

• Accuracy of ± 2 'I' from 10Hz to 1 MHz and ± 6%
from 1 to 2 MHz

• Fusa protacted overload

• Used In eotlunction w ith .n oscllator and a vollmOto'
to measure transmiasion and ay.tern charecten.'dc:e

HP 204C/002 OSCILLATOR
$299.00

HP 400D
VACUUM TUBE VOLTMETER

$59.00

• FREQUENCY RESPONSE OF 10 Hz TO 4 MHz

• 1 mV TO 300 V FULL SCALE IN 12 RANGES

• ± 2% TYPICAL ACCURACY

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

Addittonlll feahl. include I lafgo e.y to read meter. Input
impedance of 10 Mil. AIoo includes dB scoles. Another/eoture
of this unit is its' obiity to be used • a higt>-g.in ompldier.
supplies ore limited to quantities on hond, so c.ll nowl

CIRCLE 236 ON FREE INFORMATION CARD
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ea.

ea.$9.95

~I, .!tj
• '11-•• M~

A comprehensive introductory course
on intelligent machines which
encompasses
robotics,Al,computers
and sensor .
systems.The course
has five units of
text,a sixth with I .
experiments and,a I
final exam kit. Also
included are a wide
range of objects
needed to perform the experiments.

Part No. 370-0006
Shipping& Handling$6 ea.

Part No. 650-9996
Shipping& Handling $3 ea.

Part No. 650-9997
Shippiflg & Handling$3 ea.

NYLON CD CARRYING
CASE
Padded nylon CD
carrying case .
includes hand and
shoulder straps .

The arm kit
comes with
detailed step-by­
step assembly
instructions . The
patented gripper
is capab le of lifting
1 lb. and of
exerting specif ic
amounts of force up to 3.75Ibs. The
closed-loop DC servomotor design
provides excellent overall accuracy
and repeatab ility. Assembly req uired.

Part No. 370-0003 $179.95 ea.
Shipping & Handling $8.50 ea.

~ Robot Accessories
HERO 2000 ROBOT
ARM KIT

ROBOTIC' EDUCATIONAL
KIT

~ CASES I
YAMAHA CARRYING CASE
Universal carrying case
for long flat obejects

. like tennis rackets or
musica l instruments.
Fits objects up to
3 5/8'(H)x11 "(W)x26 "(L)
in size.

ea.

ea .

$79.95ea.

~_ w._•..-r u .

(1' ~ • "; 11', . \. ~ .

I, 000., ron ",,,.

The poplar Escort radar
detector. XK Band.
Signa l strengt h meter.
Highway/City switch and
alert lamp.(Factory Demo's) "" ~
Free ESCORT t-shlrt with purchase
of radar detector.

ESCORT RADAR
DETECTOR

~ Auto Accessories

REGENCY TRAVEL
SCANNER
The INFORMANT.
Great for the travelers ,
programed with frequencies for each state.
Includes DC power cord and AC adapter included.

First sound will produce
6VDC out, second sound
will will give OVDC out.
120VAC, 6VDC, 100mA

Part No.650-0096
Shipping& Handling $4 ea.

Part No. 660-0018 $79 95
Shipping& Handling$4.50ea. • ea.

Part No. 650-00 14 $9.9,,5
Shipping& Handling$5 ea. ea .

VOX BOARD WITH
POWER ADAPTER

Add a speaker,
add power,
and its a radio.

MAGNAVOX FM RADIO
BOARD ~~

Part No. 660-0020
Shipping& Handling$4.50ea.

~ Hobby Specials

360K Disk Drive
MFG . By:Mitsumi
Model No. M57BC L-1
Comp lete with mounting
bracket and two S&K
switches . Great for hobbyist
and computer buffs .
28 pin data connection and
4 pin power connection.

Part No. 220-34 15 $12.95
Shipping & Handling$5 ea.

3 1/2" DISK DRIVE

$9.95
ea.

5 Digit inpulse counter.
24VDC - 3 WATTS
Size: 1" x 1.56" x 2.125"
Wire leads & mounting bracket..

I

Part No. 390-0006 2 for
Shipping& Handling $3 per pair. $9.95ea .

1-800-422-3525 "THE NUMB ER THAT SAVES YOU MONEY!"

Part No. 570-0001 $29 95
Shipping& Handling$4.50 ea. • ea.

The Legge Field Service
Kit permits repair tecnic ians
to perfor m field repair on a
staticfree surface. Complete \

with 2' x 2' work surface,
wrist -band, 15' groundwith 1
1-meg ohm resistor and clip.

Part No. 500-0014

Shipping& Handling $5 ea.

~ Specials

3 for
Part No. 580-9998 $ 00
Shipping& Handling$9.50 12. ea.

Call or write for a

FREE catalog.

SWITCHING POWER
SUPPLY

15"x14"x5"
Great for under
counterstorage.

Size: 5.25" x 11"
120vac
Output:: +38v, -sv, -5v
Advanced Power Ind.

5" speaker with
6' line cord and
1/8 " mini plug.

FIELD SERVICE KIT

ELECTRONIC COUNTER
/fl

Part NO.180-0029

Shipping & Handling $4 ea. $12.95ea.

PLASTIC PARTS
BOX
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Mendelson Electronics Co. Inc.

ea.

ea.

~EW~
. ,~

:,

$159

$195

9600 BAUD FAX CARD

Microtek MFAX96P
Auto dial & receive
Background Operation
MUlti-page/Destination Polling.
Operates any Microtek 300 dpi . Scanner. Includes Fax
Softwa re. IBM PC,XT,AT Compatible

45MB SCSI HARD DRIVE
RODIME R03057S
31 /2" DRIVE
SCSI Interface,28ms
APPLE & IBM compatible
Part No. 220-3412

TEMPEST LETTER QUALITY
PRINTER
'120/240VAC 49/63HZ
'RS 232C/MIL-STD-188
'Serial Interface
·Letter Quality
Daisy Printwheel

·Mfg. for Inteq by Qume
'FACTORY REFURB ISHED 'Model LQP-5100B (AFP-7-T)
'55 CPS Print Speed Wide Carriage

Part No. 22D-3109

Shipping & Handling $5 ea.

. Part No. 220-3702
Shipping & Handling $25 ea.

ea.

ea.

$39

$49 ea.

Part No. 220-3401
Shipp ing & Handling $5.50 ea.

51/4" QUAD DENSITY
FLOPPY DISK DRIVE
'720KB Double Sided/Quad Density
'80 Track 96TPI _----...... _
·AT&T KS-23 114
·Fujitsu M2552A
'Half Height
'Dark Brown Face Plate

COMPUTER PRODUCTS

'Genuine IBM Case
'Full Size AT Case
'Accepts Mini or
Full Size Motherboards
'Slide-off Top
'8 Slot Frame
'Made in U.S.A.

Part No. 220-2759
Shipping & Handling $ 13.50 ea.

'Designed for either
Floppy or Hard Drives
'Includes PowerSupp ly
& Line Cord
'Accepts 2-1/2 HT.
'or 1-Full HT. Drive

IBM PC/AT CASE

Part No. 220-2761
Shipping & Handling $6.50 ea.

EXTERNAL DUAL DRIVE CASE

Since 1960 Wehave
been buying

SPECIAL
PURCHASE
PRODUCTS

which results in
LOWER PRICES for

our
customers.

TECHNICAL
SUPPORT ON ALL

PRODUCTS WE
SELL!

30 YEARS
EXPERIENCE IN

THE ELECTRONICS
INDUSTRYI

ORDERS are shipped
within 48 Hours or less,

via UPS Ground.
OVERNIGHT

SERVICE is available
via UPS NEXT DAY

AIR.

AT 200 WATT POWER SUPPLY

z
~
m
~
OJ
m
Jl

ea.$99

SCSI FLOPPY/HARD
CONTROLLER
FUTURE DOMAIN TMC-871
8-Bit contro ller
XT/AT/386/486 COMPATIBLE
Cont rols up to 4 Floppy drives,
and up to 7 SCSI devices(hard disk,
CD ROM, tape drives, etc.)

Part no. 220-3108
Shipping & Handling $5 ea.

SWITCHING POWER SUPPLY
'Size 8 1/2" x 5" x2"
'5V 10A'1 2V 4.1A
'-5V .3A--12V .5A
Part No. 500-008
Shipp ing & Handling $4.50 ea.

85MB R03085S 28ms Part NO.220-3413 $239 ea .

105MB R03130T 24ms .Part NO.220-3414 $299 ea.

Shipping & Handling $5 .50 ea.

ea.

$39 ea.Part No. 500-0041
Shipping & Handling $6.50 ea.

Factory Reburbished
Fits full size AT case only.
120/220V Input.

'IBM Plug Compat ible ~-"'--..,.;:====L
·Auto SWitching XT or AT
WYSE Part No. 770090-01
·Num Lock, Caps Lock, Scroll Lock LEDS

$45

101 XT/AT ENHANCED
KEYBOARD

NO SERVICE
CHARGE FOR VISA,
MASTERCARD,OR

DISCOVER!

C.O.D'.S WELCOMEI

30DAYMONEY
BACK

GUARANTEEI *
'Less 20%

Restocking Fee for
Non-Defective Returns

CIRCLE 226 ON FREE INFORMATION CARD
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Internal Programmer for PC $13995

New Intelligent Averaging Algorithm. Programs 64A in 10sec., 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

• 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 Sformats
• No personality modules required
• 1 Year warranty
• 10 days money back guarantee
• Adapters available for 8748, 49, 51, 751,

52,55, TMS 7742,27210, 57C1024, and
memory cards

• Made in U.S.A.
EMPDEMO.EXE available BBS (916) 972-8042

40 p in ZIF

4539 Orange Grove Ave.
Sacramento, CA 95841
(Monday- Friday, 8 am-5 pm PST)

NEEDHAM'S ELECTRONICS

C.O.D. C!C
CIRCLE229 ON FREEINFORMATION CARD

Call for more information

(916) 924-8037
FAX (916) 972-9960
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ICOM
7S13.2v1200 mah $59.00
8S 9.6v1200 mah $59.00
BP7 13.2v 600 mah $59.00
BPS 8Av 1000 man $59.00
SNSAT .
BPS2, BPS3
BPS3A 7.2v 750 mah
BPS4 7.2v1000mah
BPS5A 9.6v 600 mah
BPS5 B12'v 600 mah

ICOM-72A CHARGERWITH
Bp·84 (Equiv.)-3" High

7.2v(ii I 1000 MAH $135.00

or

BP-85B (Equiv.) 3" High
12v(ii 600MAH $164.00

MOTOROLA
HT300 7.2v1600 mah $45.00
HT90 12v 600 mah $34.00
HT440 12v 600 mah $39.00
MT500 15v 500 man $39.00

RADIUS
P-1 0 500 mah $28.00

SABER
7.2v 1100 mah $59.00

INSERTS
KENWOOD

P&21 $13.00. PB-25,26· $20.00

ICOM
BP-3 $17.00. Bp·5 $22.00
BP-7, Bp·8

CAMCORDER
NC -
PANASONIC
PVBPSO/88 12v 2.3 amps

RCA/HITACHI
Full size
VHS-C

SONY
NP22
NP55177

ALL BRANDS AVAI LABLE

CELLULAR
MITSUBISHI $60.00

NEC $45.00

NOVATEL $45.00

PANASONIC $45.00
Bag Phone Kits $55.00

MOTOROLA
"FUP"



SPECIALS
LIMITED QUANTITIES

CABLE CONVERTERS
SIGMA

SIGMA 550-86 CHANNEL $99.95 EACH

$67.50 EA~H 20 LOT

$65.00 EACH 50LOT

TOP CHANNEL ROLLOVER,
LAST CHANNEL MEMORY,
PARENTAL LOCKOUT,
FAVORITE CHANNEL, SURGE
PROTECTION, 4 db AMP,
DECODER COMPATffiLE,
1 YEAR WARRANTY.

$79.95 EACH

$75.00 EACH

5 LOT

10 LOT

VIEWSTAR IS HERE NEW "North Coast"

MXC-2520-525 MHZ remote volume .
remote volume control

Audio/video Baseband
Output, decoder loop

Parental Lockout

Favorite channel
Remote Fine tuning

$129.95 ea.

$95.00 5 lot

$90.00 10 lot

$80.00 ea. 20 lot

'Excel' 66 channel remote $109.95 ea.
Fine tune remote,

60 min. Sleep timer $85.00 5 lot
Display dimmer.

Favorite channel $79.95 10 lot
Parental Lockout,

HRC/STD Remote $75.0020 lot
Selectable Twinline A/B Select Optional

UNITED ELECTRONIC SUPPLY.
P.O. BOX 1206, ELGIN, IL 60121

(708) 697-0600

CIRCLE 238 ON FREE INFORMATION CARD
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ORDER DIRECT
1-800-582-4044

MATH COPROCESSORS 8000

FAX DIREO
1-800-582-1255

DYNAMIC RAMS

Order #
MM5203Q
TMS2516
TMS2532
TMS2564
TMS2564-50
TMS2716
2708
2716
2716-1
27C16
2732
2732A20
2732A25
2732A45
2732B45
27C32
2764·20
2764-25
2764A15
2764A20
2764A25
2764A45
2764AOTP
27C64A15
27126-20
27126-25
27128A15
27128A25
27128AOTP
27C128-15
27256-15
27256-25
27256-30
27C256-15
27C256-25
27512-20
27C512-12
27C512·15
27C512-25
27C010-15
27C020-15

eno
z
~
t5
w
...J
W

o
is
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Super Savings Specia l!! Order # Price Order # Price Organization Speed Pins
8031 3.55 4116-12 1.45 16,384x1 120ns 16

Order # Price Description Pins 80C31 7.25 4116-20 .8516.384x1 200ns 16
80C287A12 49.95 Intel 12Mhz For 80286 CPU Based Laptops .40 8035 1.75 4816A4 .55 16,384x1 Single +5V 250ns 16
80387-16 99.95 Intel 16Mhz For80386 CPU Based COmputers PGA68 8039 1.75 4416-12 - 2.25 16.384x4 120ns 18
83087·33 199.95 Cyrix33MhzFor 80386CPU BasedCOmputers PGA68 80C39 3.75 4416-15 1.9516.384x4 15Ons 18

I
COMMODORE COMPUTER CHIPS

1
80880850AA ·.·.·.·.·.·.·.·.·.·.·.22·.7955 44116641:1150 4.95 65.536x1 VideoRAM 150ns 20

. 1.95 65.536x1 100ns 16
8085A2 3.55 4164·15 1.5565.536x1 150ns 16

Order # Price Description Pins 8086 4.45 4164-20 1.2565.536x1 200ns : 16
6502 2.95 MPU with Internal Clock .40 8088 4.25 41264-12 6.95 65.536x4 Video RAM 120ns Skinny Oip24
6510 13.95 CPU (906107-01) .40 8088-1 7.25 41464-80 3.2565.536x4 80ns 18
6520A 3.75 Peripheral Interface Adapter 2Mhz ..40 8088-2 6.25 41464-12 2.75 65.536x4 120ns 18
6522 2.95 Versatile Interface Adapter .40 8155 2.45 41256-80 2.15 262.144x1 sons 16
6526A 13.95 Complex Interface Adapter 2Mhz (906108-02) 40 8155-2 3.75 41256-10 1.95 262.144x1 100ns 16
6532 3.95 128x8 RAM. 1/0 and Timer Array .40 82C11 5.95 41256-12 1.85 262.144x1 120ns 16
6545-1 3.75 CRTController .40 8212 2.4541256-15 1.75262.144x1 150ns 16
6551A 3.75 Asynchronous Comm. Interface Adapter 2Mhz 28 8214 3.85 51258-80 4.95 262.144x1 Static COlumn 80ns 16 .
6567 22.95 Video Interface Chip (906109·01) VIC·II (ForC64) .40 8216 1.35 514256-80 7.25 262.144x4 80ns 20
6581 11.95 Sound Interface Device (906112-02) 12V 28 8224 2.45 514256-10 6.95 262 . 1 ~x4 100ns 20
8701 6.75 Clock Chip (251527-01) 16 8237A 3.75 514258-80 9.95 262,144x4 Static Column 80ns 20
82S100PLA 15.95 ForC64(U17) and C128 (906114·01)Nodata avaiiable 28 8237A5 4.15 511000.80 7.251.048.576x1 80ns 18

I
EEPROMS 1

8243 1.95 511000-10 6.951.048.576x1 100ns 18
(Electrically Erasable) 8250 5.75 511000-12 6.55 1,048,576x1 120ns 18

Order # Price Organization Pins 8251A 2.25 511001-80 8.25 1,048,576x1 Nibble 80ns 18

9346 2.75 1024 Bit Serial. 5V Read/Write 8 :~~5 ·~ ·~~ ISTATIC RAMS (CACHE MEMORY) I
2816A35 3.45 2048x8 350ns. 5V Read/Write 24 8254 ::::::::::4:55
2817A25 6.75 2048x8 250ns, 5V ReadIWrite (Pin 1- ReadylBusy) 28 8254-2 5.95 Order # Price Organization Speed Pins
2864A25 8.95 8t92 x8 250ns, 5V ReadIWrite (Pin 1 - N/C) 28 8255A5 2.75 2101 1.65 256x4 450ns 22
28C64-25 9.95 8192x8 25Ons. 5V Read/Write CMOS (Pin 1- NIC) 28 8256 10.75 2111 1.75 256x4 45Ons 18
28C256-25 26.95 32.768x8 250ns. 5V ReadIWrite CMOS 28 8257 2.25 2112 2.45 256x4 .450ns 16

I
EPROMS

1

8259 1.95 5101 3.95256x4 CMOS 450ns 22
. (UV Erasable) 8259-5 2.25 2114L20 1.49 1024x4 Low Power 200ns 18
L- -..;. ~ 8271... 42.952114-45 1.05 1024x4 .450ns ..: 18

Price Organization Speed Prog. Volt. Pins 8272 3.75 2146-3 1.95 1024x4 55ns 18
2.25 256x8 2K 1000ns 25V 24 8274 6.55 2149-35 3.751024x4 35ns 18
4.25 2048x8 16K ...450ns 25V 24 8275 18.95 2147-3 3.75 4096x1 55ns 18
6.95 4096x8 32K ...450ns 25V 24 8279-5 3.45 20C71-25 6.75 4096x4 CMOS 25ns Skinny Oip 24
5.95 8192x8 64K ...450ns : 25V 28 8284A 2.25 6166-45 3.25 4096x4 CMOS .45ns 20
4.75 8192x8 64K 500ns 25V 28 8286 2.95 6116LP1 2.95 2048x8CMOSLow Power ..100ns 24
5.95 2048x8 16K 450ns (±5V, +12V) 25V 24 8288 3.75 6116LP3 2.75 2048x8 CMOSLow Power ..150ns 24
4.75 1024x8 8K 45Ons(±5V,+12V) 25V 24 A80286-10..19.95 6116-1 2.75 2048x8 CMOS 100ns 24
3.45 2048x8 16K ...450ns 25V 24 N80286-12..21.95 6116-3 2.252048x8cMOS 150ns 24
3.95 2048x8 16K 350ns 25V 24 N80L286-8..11.95 6516-45 4.25 2048x8 CMOS .45ns SkiMyOip 24
4.25 2048x8 16K ...450ns CMOS 25V 24 R80286-12..26.95 7C126-55 3.95 2048x8 CMOS 55ns SkiMy Dip 24
3.95 4096x8 32K 450ns 25V 24 R80286-6 9.95 8126-15 2.152048x8 150ns 24
4.75 4096x8 32K 200ns 21V 24 82C284-8 4.95 6264LP10 4.95 8192x8 CMOS Low Power ..100ns 28
3.45 4096x8 32K 250ns 21V 24 82C284-12..19.95 6264LP15 3.95 8192x8 CMOSLow Power ..150ns 28
2.95 · 4096x8 32K 450ns 21V 24 82288-8 4.95 6264-10 4.75 8192x8 CMOS 1OOns 28
4.25 4096x8 32K ...450ns 12.5V 24 82286-12 19.95 6264-15 3.75 8192x8 CMOS 150ns 28
4.75 4096x8 32K ...450ns CMOS 25V 24 8741 9.95 8167-55 3.45 16,384x1 55ns 20
3.95 8192x8 64K 200ns 21V 28 8742 14.25 6288-25 9.95 16,384x4 CMOS 25nSSkiMyDip 22
3.75 8192x8 64K 250ns 21V 28 8748H 8.95 62256LP10 6.75 32,768x8CMOS Low Power .. 1OOns 28
4.45 8192x8 64K 150ns 12.5V 28 8749 9.95 62256LP15 6.25 32,768x8 CMOSLowPower .. 150ns 28
3.95 8192x8 64K 200ns 12.5V 28 8751 24.95 628128LP8 34.95 131 .072x8 CMOSLowPower 80ns 28
3.25 8192x8 64K 250ns 12.5V 28 8755 11.95 628128LP10 32.95 131.072x8 CMOS LowPower 100ns 28

~:~~ :~~~~::: : :: :: : : ::~:::~~g~~ O~·~·Ti~~·p;;;~; ~~:~~ :: : : : :: : :~: I Z80A, Z80S, Z80-8MHZ, Z8000 I
3.95 8192x8 64K 150ns CMOS 12.5V 28
6.75 16,384x8 128K 200ns 21V 28 Order# Price Description Pins
5.95 16.384x8 128K 25Ons 21V 28 Z0803008PSD 9.50 Serial Communications Controller 8Mhz ..40
5.75 16.384x8 128K 150ns 12.5V 28 Z80A 1.25 CPU (MK3880·4) (780C·1) 4Mhz .40
3.95 16.384x8 128K 250ns 12.5V 28 Z80A·CTC 1.55 Counter Timer Circuit (MK3882-4) 4Mhz 28
2.95 16,384x8 128K 250ns OneTime Prog. 12.5V 28 Z80A-DART 3.95 Dual Asynchronous ReceiverlTransmitter 4Mhz .40
5.95 16.384x8 128K 150ns CMOS 12.5V 28 Z80A-PIO 1.85 Parallel 1/0 Interface Controller (MK3881-4) 4Mhz 40
5.75 32,768x8 256K 150ns 12.5V 28 Z80A·SIO/0 3.95 Serial 1/0 (TxCB& AxCBBonded) (MK3884-4) 4Mhz .40
4.75 32.768x8 256K 250ns 12,5V 28 Z80A-SIO/2 3.95 Serial VO (Lacks SYNCB) (MK3887-4) 4Mhz 40
3.45 32.768x8 256K 300ns 12.5V 28 Z80B 2.45 CPU (MK3880·6) 6Mhz .40
5.95 32,768x8 256K 150ns CMOS 12.5V 28 Z84COO08 5.95 CPU 8Mhz (CMOS) ..40
4.25 32,768x8 256K 250ns CMOS 12.5V 28 Zll4C1008 10.95 DMA (Direct Memory Access) 8Mhz (CMOS) .40
6.95 65,536x8 512K 200ns 12.5V 28 Z84C2008 5.95 PIO (Parallel 1/0 Interface Cont.) 8Mhz (CMOS) 40
8.95 65.536x8 512K 120ns CMOS 12.5V 28 Z84C3008 5.95 CTC (Counter Timer Circuit) 8Mhz (CMOS) 28
6.95 65.536x8 512K 150ns CMOS 12.5V 28 Z84C4008 8.95 SIOIO8Mhz (CMOS) .40
5.95 65.536x8 512K 250ns CMOS 12.5V 28 Z84C4108 8.95 SI0/1 8Mhz (CMOS) .40

11.95 131,072x8 1MB 15Ons CMOS 12.5V 32 Z84C4208 8.95 SI0/2 8Mhz (CMOS) 40
24.95 262,144x8 2MB 150ns CMOS 12.5V 32 Z8530 4.55 Serial CommunicationsController .40



FAX DIRECT
1-800-582-1255

VHF - UHF RF TRANSISTORS

ORDER DIRECT
1-800-582-4044

TRIPP LITE-PRECISION REGULATED DC POWER SUPPLIES

I SOLDERLESS PROTOTYPING BOARDS

Features
'Color coordinatesfor easy
recognition
·Insertionwire: 20·29 AWG(0.3- 0.8 mm)

882390 883220'Over 10.000 insertion cycles

Prlce Prlce Dimensions (In.) Dlst. Dlst. Tennlnal Tennlnal Binding
Order' 1-9 10+ LxWxH Strl s Points Strl s Points Posts
58200 2.99 2.49 6.5 x0.37 x0.4 2 i oo« 2 0 0 0
58400 4.89 4.39 3.3 x 2.2 x0.4 2 100 1 300 0
58630 5.45 4.95 6.5x 1.4x0.4 0 0 1 630 0
58830 6.49 5.99 6.5x 2.2 x 0.4 2 200 1 630 0
581360 12.49 11.99 8.5x 3.9x 1.2 1 100 2 1.260 2
581660 17.45 16.95 8.5x 5.1x 1.2 4 400 2 1,260 3
582390 22.49 21.49 9.1 x6.9x 1.2 5 500 3 1,890 4
583220 31.49 30.49 9.5 x8.3 x 1.2 7 700 4 2,520 4

CIRCLE 253 ON FREE INFORMATION CARD

1.5-30MHZ RF TRANSISTORS

Call or write today for your free copy of our 1991 catalog.
CaUfomio residents, add arpropriate sales tax.
12 month warrantyon01 EasyTech products.

30daymoney back ~uarantee.
Wereserve theright to substitute manufacturers.

PrittS subfect to change withoutnotice.
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1-800-582-4044
1-800-582-1255

VISA'

Order Direct:
Fax Direct:

Customer Service: 1-510-770-2345
Monday-Friday, 7am - Spm (PST)/IOam-Spm (ESn

ElJ COD-No personal checks, US funds ($5.00 Surcharge)

ElJ USPS ElJ UPS ElJ Federal Express ElJ Airborne
Add 50fa oftotal for shipping UPS Ground ($3.00 min.).

Actual shipping charges based on weight.

Output Power Input Gain db
Price Watts (PEP/CW) Power Watts @ 30Mhz Package

14.95 Moto rola RF Device Databook...,Weight: 4.25 Ibs.

13.49 25 1.25 13 145A-09
14.99 20 1.25 12 211-07
29.95 100 10 10 211-11
35.95 150 15 10 211-11
19.49 25 0.16 22 211-07
16.95 25 0.4 18 211-11
59.95 150 7.5 13 211-11
44.95 150 7.5 13 211-11
12.49 12.5 0.125 20 211-07
72.95 250 15.7 12 211-11
24.95 80 2.53 15 211-11
34.95 40 1.25 15 211-07

9.95 12 1.2 10 221A-04
3.95 3 0.1 15 221A-04

13.75 40 1.25 15 221A-04
14.95 15 0.95 12 221A-04
19.95 15 1.5 10 221A-04

DL110

MRF401
MRF406
MRF421
MRF422
MRF426
MRF427
MRF428
MRF429
MRF433
MRF448
MRF464
MRF466
MRF475
MRF476
MRF477
MRF479
MRF485

Order '
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S3 .00ea.
S4.00ea.
S5 .50ea.

~g
Sl .50ea,
S2 ,OOea.

ACCESSORIES
VCR- TV-AM TV-ANTENNAS

e~ • E~1it

~ll-

HOW TO KEEP YOUR VCR ALIVE'
~ ~ ~

(THE NITTY GR~OF VCR REPAIR) .::.~
Bible or VCR Mechanical & Electro mechanical THEORY
-REPAIRS-DATA.309 Pages,over 700 Illustrations .VIZ :
Special Section Illustrates & describes over 60 mech ­
anisms of 45 Manufactures., Save on serv ice manual
costs! A must nilly gritty manual tor the DO-IT YOUR
- SELFERS & PROFESSIONAL TECHNICIANS.BOOK: 2nd
Edition, 1990. Free S&1f VIA UPS. Your cosl. .$24 .95

~-[ -

!L!..~

.!...L~~

.!.2.~ !L§

LESS BUSTER'S ELECTRONICS © 'Send Money order or Check.
2039 CIVIC CENTER DRIVE. STE. If 76 'Minimum order $10.00.

NORTH LAS VEGAS,NEVADA 89030 'Shipping & Handllng.$3.50.UPS,
TEL; 1-702-842-0325 Continental 48 States ,others extra.

Orders processed Immedlately,Notlflcatlon .ent In case of unforeseable delay.
LESS BUSTER'S ELECTRONICS <£) and QUICK TWIST© 1991 LEG

CIRCLE 257 ON FREE INFORMATION CARD

' 1: s.p,;rator :UHF- VHF/ FM AII":Transtormer:UHF-VHF /FM '6:F Grounding block .75ee a.
5i-asOMHz.7SQFJ to 3X fiQFJ to 300CL. . . . 75cea. i'7:Coup"n9 FJ2 X 2ea$1 .00.
300CLT Sl .5Dea. .!!:SPlltter/Comblners ,Hybrld ii:Swltch AlB OC-900MHI.
'2 :0uIck Twi st on, F Pfug R.\I.r.I~•. VldeoUHF-VHF/FM High Isolation. FCC approVed.
lORG 5aU <_ . 5..$2 .00 7SQFJ X2 7511FJ.$1.5oea. 7511FJ X2 7511FJ .U.5oea.
'3:Push on F plUg to F 75QFJ IT 750FJ.$2.00'... #9 :Transformer:UHF-VHF/FM
mew on Jack. 5".$2.50 75QFJ x:i 750FJ.$2.50..... 75CFJ to 300QT . . •. .7Se... .

~
Ideal for Digital & Analog Electronics.
Regulated Mode:Varlable output volt ­
age from 1.210 13V DC, aOOmA. ,
MAX . Ripple less than 5mv PP. Reg-

t= ulatlon .l% or better . Voltage slide
switch Is a heat dissipation reducer
circuit In regulated mode .Unregulated

Mode: Slide switch selects 1.5 -3 4 .5 -6 ·7 .5 - 9 - 1 2 Volts DC.l000mA
MAX. Control : AC-On -Off & Variable regulated Voltage .Selector Switch ­
es: Polarity roversal, Regulated -Unregulated modes, Unregulated voltage
&Input voltage 120/240 AC 50/60hZ LED power Indicator. Complete
with 5 foot output cord,wlth 6 different power plugs . AC Input fuse &
output Electronically protected. MODEL LG- 711 Assembled . .. .. .$29.95

COLOR lV-VCR ANTENNA
COMPACT SIZE (75 Olvns)

UHF-VHF-FU '~:.:,~~~~~r~~• OUAUTY VCR RECORDING~

• HIGH DEFINITION VIEWING
Ideal antenna, for confined areas,such as attics, patios, lolls, (Meet
your CC&R requirements) etcl Range 90-110 miles , (Varies with In­
stallation & height) . Adjustable offset Boom axis compensator & high
front to back ratio, reduces VHF-UHF ghosts. lightweight & compact
size . Boom length ~ 4· & Rear element width 74· . 1a element UHF
corner refloctor & 5 element VHF- FM yagl.Antenna price, Includes 35'
fabricated 75Q RG-59 coax cable_ Dr.CHAN'S Model 2023A.$21.95

AMPURED-INDOOR, VHF-UHF-FM! f1ii'~

-$- COlOR TV-VCR ANTENNA i~;:';
The Arlstrocrat LG-l Indoor amplified
antenna, Is deslghned specifically for
the apartment dweller who is not all­
owed to Install a outdoor antenna(VIZ
Landlord, CC&R'S or a limited budget,
with no cable TV toos).Amplifler,per-

C> mlts antenna to be located (up to 30
ft., trom TV-VCR) , wherever the Incoming TV signals are the stron­
gest. 14dB gain VHF-FM, UHF amplifiers , will operate 2 or 3 TVS­
VCRS, Output Is' 75 ohm 15' coax line with male F connector .Acc­
essorles Included,(deplcted below) ,lea. #lseperator, #6 3X splitter,
#9 Balun,#7 cable extender & 15', extra coax cable. Antenna oper­
ation 117VAC, for any VCR-TV-FM receivers. Model LG-l .. $44 ,95

mOlllCK TWIST~ aJAX CABlE ASS8IBllES ~
~V-FNl--ANT-VCIRS-_A TV 3.75ft.
Re-usable-Adjustable: to a shorter length , RG-59/U ~7':';.5:-;0;;'tti".---;~~~
750,dOUbie shielded. low loss ,assembled coax cable, .,,1,::,5;.:.0=,0=,:ft;.:.'-'::=';'':::':::;;'=
with 2 each re-usable screw on,Qulck Twist, male -=:3,::,0;.:.0=,0=,:ft;.:.'---;~':::':::;;'=

F connectors. (as depicted, No crimping). 45.00tl.

CIRCLE 251 ON FREE INFORMATION CARD

Earn up to
$30 an hour

_ and more!
0 0 1o .a;;s \

Learn athome inspare 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 valuable license is
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!r----------------------,
I commdnD PRODUCTiOnS I
I FCC LICENSE TRAINING, Dept. 210 I
I P.O. Box 2824, San Francisco, CA 94126 :
: Please rush FREE details immediately! I

I NAME I
I ADDRESS I
I CITY STATE ZIP IL . _~__~ J
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BOSS
DISTRIBUTORS

The Original.Combo King!
608 364 1928 FAX 608 364 1190- - - - - ,

• BRAND NEW CABLE EQUIPMENTI ••• PROMPT DELIVERY ANYWHERE IN THE COUNTRYI* •• HIGHEST QUALITY. • LOWEST PRICES. •• EXPERT ASSISTANCE & CUSTOMER SERVICE •• ORDERS BY: PHONE - MAIL - FAX •
-SCIENTIFIC ATLANTA- -JERROLD-

EACH 50R MOREEACH 5OR MORE
• • SA3 Combo ... . .... ... .. .. .. . $135.00 $1 30.00 • • SB3 Combo .. . . ... . . . .. . .... . $115.00 $110.00

• NEW ' Fast SA3 Combo . . . ... . . $140.00 $135.00 • • SB3 (Pan Only) .. .. . ... .... . . . $ 49.00 $ 45.00

• NEW ' Fast SA3 (PanOnly) . ... . $ 95.00 $ 90.00 • • Tri Bi Combo .. .. ...... . : ..... $135.00 $130.00

• ' SA3 (PanOnly) .. .... .. . .... .. $ 90.00 $ 85.00 • • Tri Bi (Pan Only) ... .. . .. ..... $ 90.00 $ 90.00

-OAK- -HAMLIN-
EACH 50R MOREEACH 50R MORE

• • N-12 Combo ..... .. .... ..... . $1 10.00 $105.00 • • MLD Combo ........ ......... $115.00 CALL

• • N-12 (Pan Only) .. .. ..... .. . .. $ 55.00 $ 50.00 • • MLD (Pan Only) .... . . .. ... ... $ 55.00 CALL

-PIONEER- • Converters . . . . ... .. . . . . . . . . . . . $ 65.00 ~

EACH 5 OR MORE • Channel 3 Filters .. . .. . .. .... . .. $ 19.00
• • PIO Combo .... .. . .. .... .... . $155.00 $150.00 . 10dbAmps ...... .............. $ 10.00
• • PIO (PanOnly) ........ .. .. .. . $100.00 $ 95.00 • Remotes ....... .. .. .. . .. . .. .. .. $ 24.00

• Except Wisconsin

QTY. ITEM PRICE EACH TOTAL
D CASHIERS CHECK
D MONEY ORDER

NAME SUBTOTAL DCOD

ADDRESS SHIPPING AND D VISNMASTERCARD

CITY/STATE/ZIP COD. CREDIT CARDS #
.nn.~

PHONE TOTAL Exp.Date / /

It is not the intent of Boss to defraud any television operator and we wi ll not assist any company or individual in doing the same.
FORM MUST BE SIGNED AND SENT BACK TO INSURE GUARANTEE.

WAIVER
o Yes, I am paying for full service , this unit is only to be used as an extra unit.

1. WARNING : The own ership of a cabl e decod er DOES NOT give the owners of the decoder the right to decode or view premi um cable channels without AUTHOR IZAT ION from
their Cable company.

2. AUTHOR IZATION : In gene ral terms . proof of payment to a Cable compan y for viewing their premier channels is AUTHO RIZATION .

I the undersigned, unders tand paragrpahs 1 and 2 above and agree that -

AS A USER: I will not use any cable proudcts purchased from Boss by myself or my co mpany I for the purpose of decodi ng or viewi ng unauthorized permium calba channels or
avoiding rightful payment to any cable company.

AS A SELLER: I will not sell, trade. give or dispose of any goods I have purchased from Boss to any third party or custo merto whom I know. believe or suspect of using said goods for
the pur pose of decod ing unauthorized premium cable channels or avoiding rightf ul payment to any cable compa ny.

AS AN ADVERTISER: I agree I will not advertis e. tell or communicate to anyone in any manner, that prod ucts I have purchased from Boss can be. should be or are intended to be
used fo r the purpose of decoding unauthorized premium cable channel s or avoiding rightful payment to any cable company,

Signetu r. : Oet.:

ORDERSRECEIVED BEFORENOON,SHIPPED SAME DAY. NOPERSONAL CHECKS. NOWISCONSIN SALES

BOSS DISTRIBUTORS • P.O. BOX~282 • BELOIT, WI 53511

CIRCLE243 ON FREEiNFORMATION CARD
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Builda low- cost 8088 System
utilizingthis board!

Tall Trees JRAM3
• 2Mbexpanded/extended Memory Card
• 0K installed!
• Includes 2 serial ports,clock & calendar
• Uses250ns64K or 256Kchips
• Software included $4995

Item#32735

20Mb
ST225 Compatibl e. (3- 112" drive
in 5-114" frame.) $15900

Item #26533 RFE

Half·Height
Hard Drives

WI:' C,\ I(f(}' Ti l l:' FI 'U. 1.1,\'1,'

OF TSM KI TS

C,, 1.1. F() I~ PRI CI :\( ; !
.. ,- . _.-

• 2 processing speeds:
Operatesat the standard
speed of4.77Mhz.or 8.0Mhz.

• 640KRAMcapacity,256K installed!
• Uses 150ns 64Kor 256K DRAMs
• Socketed for 8087-2 coprocessor
Includes:Passive 3-slotbackplane& 60W
power supply. Mfr - TallTrees. $6995

Item #32734

XT Expansion Board

Hard Drive
Controller Cards
Full-cardsize

10Mb
Tandon TM252. MFM interface.

Item #35394 NEW $7995

8 Mhz Turbo 8088
Processor Board

Item #33024

External Disk Drive Chassis

12MHz
Turbo 8088 XT Computer
* 20Mb Hard Drive * 14" CGA Color Monitor
This IBM-compatible system has a 20Mb Hard Drivefor
extra storage & comes complete with a 14" CGA Color
Monitor!

Full Height - Fan Cooled
Can accomodate:2 full-ht. disk drives:
2 floppys,or I hard & I floppy drive.
Input: I ISI230 VAC, SO/60Hz.
Dim.: II "W x S"H x 12"0 .
Contains 60 watt power supply.

NEW
$2995 Burroughs $5995

Item #14541 RFE-

12VDC
Amber Screen
Zen ith #D59 C NFl

Item #28830

. . .. ,-. c'

f- . .... 'l: : •• r , ~:,

-- .
: __ . '·f - ~ ." ..

Enjoyhigh
contrast, high
quality, text
& 16-color
graphics on
this 14" anti­
glare screen.
Monitor
comes com­
plete with a
fully IBM­
compatible EGA card. (Card also runs Hercules,
CGA, Lantronics & MDA software)
• Resolution: 640 x 350
• Adjustable brightness/contrast/horizontal

controls
• TTL display includes 9-pin cable
• Autosynching for CGA & EGA
• Power On/Off switch & power indicator light
When monitor is shut off, screen is like a
mirror. Magnavox Model 8CM873.
Includes EGA card

Item #34959

Original ffiM
Color Cards...

CGA Color/Composite
Add color graphics to your IBM XT or
compatible. Full card size, documentation
included. . $2995

Item #36009 NEW -

9" Composite
Monitor

CIJ
S:2
z
a?
t5
w
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W
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Racetrack
Sound Generator...
Toot, toot!

3 ¥2" Full-Range, Dual-Cone
Speaker System
Perfect for car stereos,
CDs and tape players. ..
Acoustics pro vide
superb impu lse response.

Commodore 'Amiga'
2-Button Mouse

3.6V Lithium Computer
Replacement Battery

Item #35864

z
~
m
~
OJ
m
JJ

MINIMUM
ORDER

$IS.
RE-991

1JlJ.:1Jldli.:
Single hooks.. .

8 - I" X 3/s"
Double hooks...

8 - I" x Sls"
Double hooks.. .

8 - I"x I"
Double hooks: ..

8 - 2 v«x SIs"
Brackets...

4 -4"x 3/4"
Wrench brackets.. .
4-3Vs"X 3/4"

Power tool brackets
f:QiJll:; Orange
QA..Dim..: I9"H x

27Y2"Wx 6¥'D

Zip

Number

Ness #PL-2
Item #29438

Police Light Beacon
For use in store/window displays;security
applications,etc. Attract instant attention in­
doors & outdoors. Complete with break-re­
sistant, high. impact dome lamps & power
cord with plug. Available in red, amber" blue,
green or clear (pleasespecify color .
when ordering).
On e60WLamp

P RICE

$22.99
15.99

Address

Name

City

Telephone: AreaCode

State

Signature

Wall-Hanging Tool Cabinet

ToW
Shipping&:h&nl.llinr: we srup UPSunless

otherwise specified. Add 1~ orTotal plusS3.
Can.W= $} pillSP.O. <OS(. Clwac only.

S31csT~~Jak~~t:~)

oRnER TOTAL

Exp. Date

2740 480 42 6-1/2 x 9-3/4 33565
1855 320 28 6-1 /4 x 7- 1/2 33566

TI E I C DL'IENSIONS ITL' 1
P OINTS T ERMINALS C APAC. W X II IN.) No.Moon,

CM420
CM280

- NEW­
Item #32066

$3995

Made of structurally
formed PVC. these
cabinets are lightweight
& very sturdy. They will
not rust. scratch or stain,
and can be sawed or
drilled. Hooks and brack­
ets for tool storage can
be arranged to suit your
own individual needs.

• Acetyl co-polymer insulation - rated
up to 50 Mhz., low static & C-MOSsafe

• Round hole design, off-white color reduces eye strain
• Four terminal POSIs per board - allows multiple voltage levels for hybriddesign
• Color-coded terminal rows & column labeling . ideal for complex designs

Made by OK Industries,
these breadboardshave
many advantages over the
average, including a hi density
configuration, which allowsup
to 25% more IC capacity!

Order Toll Free! 1· (800) 776·3700 today!
.I'.AAMERICAN DESIGN COMPONENTS, 815FAIRVIEWAVE., P.O. BOX 220, FAIRVIEW, N.J. 07022
YES! P lease send me the following ite ms - 0 My check or moneyorder is enclosed.

Item How 0 Charge my credit card.
N . Man r1 1 n Pri TaO Visa 0 MasterCard 0 Amex

Card No.

C-size cells con­
nected in series and

wrapped in cardboard
case. Dimen.: 9-5/8"L x

1-3/4" wide. It will run all
those electronic gadgets

that 0 rate on 12VD C.

DC Output
12VDC @ 800mA, 9.6 Watt

Input: 120VAC, 60Hz.• 20 W.
6-ft. cord, ULlCSA approved.

$549 $1000
Item #35896 ea.; 2 for

DC Output: 12VDC @ 500mA
Input: 120 VAC. 60Hz. $499

Item #22256 ea.,

12V Battery
Charger/Adaptors

Dim.: 5 7/g'" W x 3 5/s"H x 2 I/{
Panasonic #LCRI2V6.5P $1795

Item #35248 RFE

12V @ 1.65Ah
C-Cell Pack
Tire p erfect portable
power pack!

Item #34948
NE W

$1995
ea.

~

P"n3S""ic
• • ••" r ..••
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• Now I, origlllli -ox
wn_......1

• Composil' vldlO 111,11

• Propm In b ile IIyu lm
co.pllt" .

Hili! 24 hour communication.?
AllIdI , pr1nlor Ind use IS ,

dodlcalld OWl ........ tominII lor-

jUMIftendld rocepion. Want to dial your rogular

phone .utomatically?
Stores up to 26 rlImt>ers tor'IOlce,

clItI. or 1Ut>-!ogon dlllng.

)/'

• CIloIgaIIII-.Iy _ code • R8-Z32 ptrt (ZTX·ll·Z 0 "I
• swnc_ for II It or IIIIn~ • Two ,_0.. jocks: II.. IIllI

II. ,_0. ,ho.

W.nthigh .peed communication.?
A1tIctl , Iigh .peed modem ,rod
_ ..."lall' Wllh otheru.... or

-~~~S~;f?~iiiiiii=ii~=~-+---"';;d8'lices It up to 9600 baud!(Mod« zrx-ll-Z only).

Question: Who needs a Zenith Personal Information Terminal?

Answer: With all these features and the low price, everyone!

• Panllel prlntll' port
• PtIOM • • dlaU.g ..~_

II°IIft

Worried .bout ....rily?
Choose from 10.000 ccdos to oIow....-..,-_._\-

Use 10,ccoa 1hll now DUAT _

10fie lIigtt pions, chod< 1hll _1hllf,
, rod rnonl

~
Hood to .ccess multilJser

computor .yst.ms?
T, lk 10moir/llmes ,rod """" Wllh
tile ASCII , rod DEC VT52 let'minoJ---+

_ 11Iion modes.

• ASCII . DEC VT52 ,m.lallo.
• B.iIt·I, 300 g ild allto
''''11" lIoc1""

ZTX·11·Z with RS·232 $75 ZTX·1·UZ without RS·232 $50

COMPUTER BUSINESS MART
10215 Buena Vista Avenue, Suite A • Santee, CA 92071

(619) 449-9040 • FAX (619) 449-7929
VISA MasterCard AMEX Discover COD PO

CIRCLE 218 ON FREE INFORMATION CARD

HELIUM NEON LASER MODULE HELIUM NEON LASER TUBES

:(,
$35°0
$95°0

o

New hard sealed

.5 - 1.0 mW TUBE. Operates on 1300VDC @ 4.0mA.
Dimensions: 5.8" x.1.0" diameter. Cat. #06

5-7 mW, -TUBE. Ope rates on 2200VDC @ 6.5 mA
Dimensions: 13.8" x 1.45" diamter. Cat. #50

He-Ne LASER POWER SUPPLIES
New
Fact ory
Mo dules

Adjustable Output
from 1.2 - 2.6 KV @ 4.0 - 7.0 mA, 10KV trigger

12VDC input Cat. # 12-C

110VAC input Cat. # 110Adj.

Complies
with C.D.R.H.
regulations.

This Module contains a HeNe Tube and matching Power
Supply, all in one housing. All that is needed to make the
Laser operater is a 12 volt source along with a switch and
pilot fight. Comes with instructions and a 1 year warranty.

Makes an ideal Output: O.5mW continuous
Science Fair @ 633 nm (Red).
Project Power Bequlrements:

12 VDC @ 600mA.

Cat. # l~

HNKD-10

e
FREE CATALOG
on these and other related items.

Call , Write or Fax Today!

P. O. Box 1724 • 5035 N. 55th Ave., #5
Glendale, AZ 85301

Phone: (602) 934-9387 FAX: (602) 934-9482

MEREDITH INSTRUMENTS
For Fast Service . . . Call to ship c.o.o. Add $800 for S & H. AZ residents add 6.5% tax.

r;;;;;;;;;;::;;;;;;;;:;:;;;;;;;;l TOLL FREE 0 RDER # (800) 722-0392
Phone Hou rs: 8:00 a.rn. - 6:00 p.m. MST

(/)
o
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. ALFA. ELECTRONICS QUA LITY TEST EQ UI PMENT
AFFORDABLE PlUCE

Clamp Meter
3012 $79.95
AC current
l OmA-1000Amp
AC current range20, 200 l ooOA,
good for both high and low current
ACV200V, 750V. DCV:l000V
Resistance:2OOO, 20kn, Continuity,
diode check
Une frequency test:2000Hz, whh
1Hz resolution
Peak Hold, Data Hold
Comes with leads, hard canying
case

Capacitance
Meter $57.95
0.1 pF-2O,ooOj1F
0.5% basic accuracy
Zero adjustment ± 20pF

FUNCTION
GENERATOR
FG·21 OOA $169.95
0.2 Hz • 2 MHz in 7 ranges
Sine, square, triangle, pulsa and ramp
Output: smV-2OVPil
1% distortion
DC offsat ± 10V

Power Supply
PS·1610 $299.95
0-16 VDC output, 0-10A

20 MHz Digital Storage
Oscilloscope 08-203 $749.95
2 K word perchaM91
10 1.4 sample lsae
8 bh vertical resolution
Expanded Tlmebase
Refresh, Roll, Save all
Plotter Control

$339.95
$559.95
$749.95

AUDIO GENERATOR
AG·2601 A$124.95
10Hz • 1MHz in 5 ranges
Output: 8Vrms sine, 10VPil squarewave
Synchronization: ±3% 01 oscillation
frequency per Vrms

LCR Meter 195
$119.95

Very popular LCR
Inductance:l jlH-200H
Capaclance:O.l pF-200 j1F
Resistance:O.01Q-2OMn
Basic accuracy:R:1%, C:2%,
L:3%

DMM 135
$69.95

DMM measures
Temperature
0' • 1400"F, -2O'-750'C,
0.1', l' resouio n
Capachance:lpF-2OILF
Resistance: 0.10-20001.40
Volt, Curren~ Continuity
Diode, hFE tests
Type K thermocouple ilcluded

20 MHz Oscilloscope with Delay
Sweep P8-205 $419.95
Dual Trace, Component t~ 6" CRT, X·Y Operation, TV
Sync, Z Modulation, CH2 0u1p~ Graticule RIum, 2 probes
xt, xl 0
PS-200 20MHz BASIC
PS-405 40MHz DELAY
PS-605 60MHz DELAY

RF SIGNAL
GENERATOR
SG·4160B $124.95
100 kHz-l50MHZ in 6 ranges
Output loomVrms to 35 MHz
Internal 1kHz, External 5OHz-2alHz
modulation

Power Supply
PS·303 $169.95
0-30 VDC output, 0-3A
0.02% + 2mV line regulation
0.02% + 3mV load regulation
1 mVrms noise and ripple
Short circuh and overload protected

LCR Meter 814
$199.95

The Best Handheld
LCR
Inductance:0.1}lH-2ooH
Capachance:0.lpF-2O,00Q1F
Resistance:l rnQ-2OMn
1% basic accuracy
Dissipation factor indicates leakage
in capachor and a factor in inductor
Zero adjustment to reduce
parashics from test fixture
Very good for high frequency RF
and surface mount components.

DMM 2360
$129.95

DMM + LCR Meter
Most Versatile DMM
Inductance: ljlH-40H
Capachance: l pF-4¥
Frequency: 1Hz • 4MHz
Temperature: -40 • 302'F
Logic Test 20MHz
Diode, Continuity
Volt, Amp, Ohm
3999 count OlSPlay
Peak Hold
Auto power 011

RF SIGNAL
GEN.lCOUNTER
SG-4162AD $239.95
Frequency counter 1Hz -150MHz
Sensitivly <5OmV
For internal and extemal sources

AUDIO GEN.lCOUNTER
AG·2603AD $239.95
Frequency counter lHz-150MHz
Sensitivly <5OmV
For internal and extemal sources

FUNCT.
GEN.lCOUNTER
FG·2102AD $239.95
Frequency counter 4 dig~

Feature m and CMOS output

LFA ELECTRONICS (800) 526-ALFA 15 DAY MONEY BACK GUARANTEE

. (609) 275-0220 1 YEARWARRANTY
.0. BOX 8089 Princeton, .NJ 08543 Visa , Master Card, American Express, COD, Purchase Order Welcome

CIRCLE 213 ON FREE INFORMATION CARD
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Now$ 399 200 CPS. 35 NLO. v.Ide Cot.•8lad<or8 colo<s.
_ $ 349 330 CPS· 66 NLO· Wide Camaoo, 2·yT.war,only
R..-ed $ 339 24·Pfl. Wide C&rria98. 1112 cps, 63 O.2·y'

Now $ 299 ISOCPS·34 NlO· Wile· Heavy Ouly
Now $ 249 300 CPS·5O NLO. Nall_·~ 0pI0nai

Renewed $ 229 24·Pfl.'112 CPS. 63 NLO· 2 Year WaI,arq
Ronewed $ 209 24·Pin . 240 CPS. 53 NLO.2·Year WaI'''''ly

Now $ 199 Lilli"" Prone., · 24 PIn· 'SO CPS
Now$ 129 160 CPS . 40 NLO· Narrow· 2 YoarWa"anty
Now $ 119 '20 CPS· 60 CPS Eap. ·NarrowCarriago

IBM61S2·~

PANASONIC Kxp ·1695
PANASONIC Kxp·'624
CENTRON!CS·,368
CITIZENMsp·5O
PANASONIC Kxp·1124
PANASONIC KXP·"23
TOSHISA 301(8e1ow Cool)
SEIKOsHA SL·'600AI
RIlEMAN by C.lTOH

External CD-ROM System
Second Generation Drive . Outstanding Performance and Reliability

• Slim Design and Reinforced Body - lS"x13"x3' • Allows For Stacking
Between Computer and Monitor . Headphone Jack With Volume Control

• Drawer Style CD Holder- NO CADDY NEEDED. Access Indicator
• Open Indicator· Audio Output • Interface Card for IBM PClXT/AT

- Daisychain Comection for up to Four Drives
- Includes MS-DOS Extensions Version 2.10 .--------..
• Uke New Condrtion • Refurbished
• 6 Month Warranty

IFinancingAvailablel l Electrif ie d Discounters 30-DAYMONEY Dealer Inquiries Invited
BACK GUAR ANTE El ~:~I~C:"=o;;:.~,;.:.,=::

H~URS:Mon-Thurs9AM-7PM (800) 678 8585 Full Refund ofHARDWARE .,.,.,."","",,~ """'- - "''''••
Fn-Sat: lOAM-6PM Orders - Priceon all AdvertisedProducts =":.=,:::..",::.':.~~~.:
1066 Shmmo AvtBol e I Cataloc.sem Wllh All Orden AUow 3_d,1 for pen_ a1IcompI.,. d'loU deu

Hamd.tn. CT 065t 4 Ony CD - . - ~l'~MIl~IBMII . RI
FAX 203·2011-1630 , Cus tomer Service & Technical Support (203) 287.1976 _ VISA _",,"""'01' _
FAXORDERSANDBIDS ACCE/'TI;D. Mon-Fri 9:00 am _5 pm EST ,..

r~'~~~IS!:~~!1t ~U~:::~T~J
Waiting To Be Unleashed - YOU NEED IT NOWlI

· 600 MB stong. Capocity• EmbeddedSCSI Controller wi th
V.....til. CommandM....g. Sets · Hi&h C. pacity,

Hi&h Trall1fer RateBurrer- Up to 176KB/Sec
· 5.2.5" Half Heigbt Drive· Quick AccessTime

- 400 MS Typical Seek Time · 32 K Disk Buffer· Front Loading
Cartridg. System F<rEasy Handling.nd Disc Protection

• Haizonlal .nd Vertical InstAlI.tioa Compatibility
• Hi&h Ficlelity Audio Output

S~ Headphon.l.ck • Includes CD Caddy
One Year Parts and Labor Warrant)'

C:ANIIlER
E

Includes: Utility SOftWare '8'11$
serial SCannerCable ~

(Hooks Up To Your Serial Port) R COmpatible
No Kit Required oc ftWare
Resolution: 200, 150, 120, 100 DPI SO - --

•vV;r::;:::;;:H;;;Ti:~~;::===iijiiiiPCX and T1F Format-Zoom In ImageCharacter Mode or Graphics Mode/Contrast Control
We Currently Have T he Fo llow in l: REAORIGHT-OCRSoftwareOnly$199- ModelOS.2Ooo
CD ROM Bundle Ava ilable ONLY t Macintosh Interface Option AVaJlable

E" CXCI OPEDI A - Fran Orober - All 21 velomtS 0( "" Jlc..w.ic Novric4o bocJ</op<d.. .., th JJ.ooo _os ParaJlellnterface Option AVailable. I$3 4 9 I
O¥t1" l ,OCIJpttlUn S and more lhu19m.UioawordJ REfERENCE I IBRARY· lneludel WdSI~,.$'sN~w World F~ Boards AreAvailable LIst$595
Dlctlolta'1 ,DictiottMJ DIQMOIabl. D~fillilIOIU, DlCtioltaryof1J)IJt C~1IJ1I" J1is'ory, N~w WarldG.u.x loCOIKist Full Manufac urersWarranty To The End User
WrltJllr, NdtitMIJlDI1'~etory, Utd JX ,LA,Jn'" LAf4l FDmIIlarSmaller 81UiMlI~1 WOR} D AT} AS - Over 240

Detailed.EOA/VGA cd or mapl anc1 thou -.nc1s o((aclJ on I0Yef~ ee.momy, communications, and.O'Iff7 0 .W Chi 05-200 h ...
olhcrIOP;<.~. Ml p'anol inf""",doa oa _e lIlaa 200 us n:&ioas GAME rA CK ./.<lMd" ... S I non OPurc ase QuantrtyDlscountsAvaJlable
lollowiltr fDJ"'U: BQOItdn . Blad Holt ,Lif. d. lXtIlIt. Gill Kill', BTllCtLu Liw,.and CMUlftiUltr 2fXX)

The Software Bundle ls Sold at $169 Wlth C[)..ROM Ibrdwart Pu.~haH. CI).ROM Bundle WIthout

lIArd""" I. $299. Sollwa" a..,dles A"laM CompaUbl. . Addilional Titles Available CALLI

Internal Kit For PC/XT /AT Exter na l Kit Fo r PC/XT/AT
Complete Hardware Kit Complete Hardware Kit
-Internal Mounting - External Mounting Kit Includes

L~~~~il;~:69~ri~ij46911
I HI- -150

(/)
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BONDWELL LAPTOP SPECIALS

-Laptops-
• Bondwell • CortlP«1 • Goldstar. Lead ing Edge •

MCsubishi • Nee • P8ckard Bel • Panaso nic
• Samsung • Sharp • Tex.s Instruments. Zenith

-Monitors-
• Amdek.~. AT&T. Goldstar . Hilachi . IBM

• Magnavox • MrtsubisN • NCR. NEe
• Packard BeU • Panasonic • Princeton Graphics

• Samsung. Setko • Sony. T.ung. Zenl h

• Ac« Ntos . ApPe • Citizen • Com~ • Gokf star •
JCC • Leading EdQe• Quadrant. Mitsubishi • Nee•

Packard Ben. Panasonic • Samsung • Sharp •
Tosh iba. Trintty • Unisys • WfSE

Model 8-310-40 Laptop Special
9OC286-12MHz CPU - Zero Waij State' 40 MB Hard Drive (25ms)
• 1.44MB Floppy Drive' 1MB of RAM • Expandable to 2MB.
10.5' Supertwist LCD Nonglare Display' 640x200 Resolution
• 81 Key Keyboard' Parallel Port • 2 Serial Ports' CGA Video
Port • Realtime Clock/Calendar With Lijh ium Battery Backup'
MS·DOS 3.3IBasic • 7.6 Ibs • AC Power Adapter' Rechargable
and Removeable Nicad Batteries' 13' X1.;;2;:;.2_'X.;.2..;.2' --,

Li~~~:~ost1$ 9 7 91

MICROSCIENCE MODEL 4090
1111MBj (Unformatted) 93 MB (Formatted)

Access 5Deed -18 MS $399
3-1 /2·W/5-1 /4·~rame·RLL

·4 MSkress Track to Track - VOICE COILDRIVE· 1Year Warranty

MINISCRIBE 367~MB·RLL·5 1/4" ·NEW

SEAGATE·ST·138R·32MB·RLL·31 12"

SEAGATE-ST·238-30MB·RLL·51 /4' ·1I2HT

SEAGATE·ST·225-2OMB·MFM·5 114·-1I2HT

WESTERN DIGITAL·MFM·XT Con I. wlCables

RLLControaers to<XTand AT'I Avaiablo

AT&T 40 MB Tapellad<up KI· Intemal

MICROSCIENCE HH·1120·122MB FO<mal1ed

• RLL 5 1/4"· 112 HI. · 28 MS· 1·Year Warranty $4-49

MICROSCIENCE4O~MB-MFM·1 8MS

3-112"..",5·1/4' Fr.".. ·1 YearWarrarly· NEW

ORCAOT5H-53• 44MBFo<mol1ed • MFM

5 1/4' ·112HI•• 28MS•V~ Coli

• AulOCa'riage Lod<. I Y_ Warrarty

~~~"!"~~J:~I~l;1i~;; TTL List _BRAN__D
BlatUWhilo Monlo<·INCLUDES AT&T1024HPCard $1390 NEW

$119
I---------;;;..:=.:::....;~6-$115.12·$109.24 ·$105.01« 24·CAll

NCR - 15" - Green - TTL List
with NCR - Monitor Card 640x400 $438
Save over 750/0 $99
1 YEAR Warranty BRAND NEW

Model 8-200 Laptop Special
Fast - 80C88-8MHz - 640K-RAM-(2) 3.5' - 720k

Drives - High Definition Super Twist LCD
Nonglare Display - 640x200 CGA Resolution

ParalleVSeriaVRGBI Video Port
Rechargeable/Removable Nicad Battery Pack

- AC to DC Power Adapter - Only 6.9 Ibs.
- 81 Key Keyboard -13·x12·x2.2·

Full One Year Warranty From BONDWELL

List $1,079 Your Cost[$ ~~
Includes DRDOS 3.41 499
by Digital R~e~se~ar~cijh~4~~ji~;;;f;;ii~

•

IFinancingAvailable!1 Electrified Discounters 30-DAYMONEY, All=~~U~~~:'~",.r",
BACK GUARANTEE. ..uwe.... VISA, « ..........N" p" "" r"

HOURS: Mon-Thurs9AM-7PM (800) 678 8585 FullRefund of HARDWARE '_"",n . I'r<co~ ",.",. ..
Fri-Sat: 10AM-6PM Orders _ PriceonallAdvertisedProducts .............c_............, '" Woo 'u .

I' Qu.llUlUatC l11DICIdIPnondoUtlad.ldl: f~l&hl
1066 Shctmln Avtmae Cal&lOl Smt With AllOrders Allow ) -u lor penotoalloomr-ayc:hoet.clear .

Hamd<n.CT 06SI4 Only _ r.!!mllm - C ""', ''''.' lI .
FAX203-248-8680 Customer Service & Technical Support (203) 287-1976~ VISA .-....._."'I".."""""'.~,_ - .
FAXORDERS AND 81llSACCEP'TEDI Mon-Fri 9:00 am • 5 pm EST - ,,,
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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 (l.e. able
to use voltmeter, understand DC electronics)....
IF you possess average mechanical ability, and have a
VCR on which to practice and learn. . . .then we can
teach YOU VCR maintenance and repair!
FACT: up to90% ofALL VCR malfunctions are due to
simple MECHANICAL or ELECTRO-MECHANICAL
breakdowns!
FACT: over 77 million VCRs inuse 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 VIDEO
TRAINING TAPE reveals the SECRETS ofVCR mainte­
nance and repair-ureal world" information that is
NOT available elsewhere!
Also includes all the info you'll need regarding the
BUSINESS-SIDE of running asuccessful service op-
eration! FREE INFORMATION

CALL TOLL-FREE 1-800-537-0589
Or write to: Viejo Publications Inc.

5329 Fountain Ave. Dept. RES 1
Los Angeles , CA 90029

CIRCLE 261 ON FREE INFORMATION CARD

LEARN TO
CLEAN/MAINTAIN/REPAIR

FAX MACHINES
HUGE NEW UNTAPPED MARKET!

O"er8 million Faxmachines In homes/offlces­
predictions are for o"er 25 million by 79921

W Work from your home/van
W Home study program gets you started servicing fax

ma.chines in 2 weeks!
W No special tools/equipment needed

W Earn additional profits selling fax supplies!
• 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.
5329 Fountain Avenue

Dept RES2 L.os Angeles, CA 90029

CIRCLE 262 ON FREE INFORMATION CARD



COMPLETE FCC UCENSE PREPARATION
We offer Home Study Coursesfor
ALL 1YPES ofFCC licenses.

Fomuus include:

• Second C1ass Radiotelegraph
• All Amateur Radio licenses

-TEXTS
- AUDIO CASSE1TE COURSES

- VIDEO CASSEITE COURSES
- REGIONAL SEMINARS

The FCC License Specialists

- MORE MONEY?
- A BEITER POSffiON?

- EXCffiNG CAREER
OPPORTUNffiES?

AN FCC LICENSE
MAY BE YOUR ANSWER

• General Radiotelephone Operator's license
• Radar Endorsement

r-------------------,
WPT Publications ~
979 Young Street - Suite E
Woodburn, Oregon 97071
(800) 800-7588or (503) 981-5159 .: . •

GENERAL RADIOTELEPHONE
OPERATOR LICENSE

Your Job Opportunity "Tu:ket"

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 RESPECfED "ticket" in the field
of electronics. For many, it has been the KEY to job advancement
and higher pay. Many companies offer immediate pay raises by
simply passing the license exam . Other companies 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
are really sharp in electronics, you can take a test that qualifiesyou
to become a RADIO ELECfRONICS OFFICER. Ifyou 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 a six-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
ARESAYlNG

Pleaserush me a Free Catalog. T~ FCC Ltee nse S;>«Jc1/'StS

"Yo ur STUDY QUESTIONS WERE NOTHING SHORT OF
OUTSTANDING...Thank you for writing such a complete course." - EJ.,
Lemon Grove, CA

"Iwas sowell prepared that IACTUALLY ENJOYED TAKING THE TESfS,
whileothersl sawaround mewere clearly floundering." -MA.E., Waldorf,MD

"The dayl took the test, EVERYONE WHO PASSED HAD YOUR MATE­
RIALS." - J.D., Puerto Rico

Name _

Address

City _

State Zip _
L _
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~ur reliable $ource for a
world of cry$fal clear communicafion

PRICES SUB.ECT 1U CHANGE WITHOUT NOTICE
CIRCLE 278 ON FREE INFORMATION CARD

OUR NEWEST TAPES

Job opportunities and money making opportunities
in electronics. (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 and locating component failures. (1 hr. 10 min.) $39.95
Power Supplies - Linear and Switching. (42 min.) $39 .95

VIDEO REPAIR SCHOOL
P. O. BOX813- RE 60 ) 9
SELMER, TN 38375 (1 287-15 4

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 repa iring electronic
equipment. These tapes are packed with much practical info rmat ion
that will save enough of your valuable time to quickly pay for the tapes .

Learn from an expert wha t fails, why it fails , how to find it faster, and
how to fix it faster.

Muc h of this information is availab le nowhere else.
These tapes start at the beg inning for beg inners, but cover eac h

subject so thoroughly that even old pros wi ll learn valuable new
techniques and sk ills.

The material in these video tapes is the same material that we have
presented in classes that have been taught for the local co llege, busi ­
nesses, and industrial maintenance departments. You wi ll find very
little of the information presented on most of these tapes in textbooks
or in any courses that you have taken elsewhere. Most of the material
is orig inal. We show what fa ils, all of the ways that the various co m­
ponents fail, how to recognize the fa ilures , and how to tes t and locate
the fail ures. We also show how to repair and make improvements
where appropriate to give a reliable repa ir.

Send payment with order and we wi ll 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. 51 min.) $39.95
How to use a logic probe and logic pulser $39.95
All about resistors and the ir failure modes (1 hr.) $39.95
All about cap acitors and their failure modes (1 hr. 28 min.) $39 .95
All about Inductors and their failure modes, Part I. Includes

Inductors, transformers, flybacks, pinba ll colis, solenoids $39.95
All about Inductors and thei r failure modes, Part II. Includes

magnetic clutches, relays of all types, otherdev ices (58 min.) . . . . . $39 .95
All about diodes and thei r failure modes. Includes rectifiers,

SCR's, Zene rs, triacs, LED's (55 min.) $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 fas test ways to
change IC's you ever saw (1 hr. 30 min.) $39 .95

All about electrical contacts, connectors, connections and thei r
failu re modes, common and uncommon prob lems, symptoms,
good cures $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
sca n and X-Y monitors (56 min.) $39.95

How to troubleshoot dlgllallntegrated 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 hiring a dud $39 .95

The best money making ideas I know. (For anyone contemplating
getting into the amusement or arcade business - Shows how
to do It right the first time.) (56 min.) $39.95

Vldeogame Repairs (for arcade games) . (36 min.) $39.95
Pinball Repairs (for arcade games). (44 min.) $39 .95
Vldeogame monitor repairs and adjustments

(for arcade games). (31 min.) $39.95

CIRCLE 275 ON FREE INFORMATION CARD

Ortler Toll-Free
1·800·JAN·XTAL

FAX ORDERS: 1·813·936·3750

I
FOR FREQUENCY CONTROL:
FUNDAMENTAL MODE CRYSTALS
1.001-30.0 MHZ FROM 59.00
HC6/U, HC17IU , HC33/U

FUNDAMENTAL MODE CRYSTALS
2.0-30.0 MHZ FROM 58.00
HC25/U, HC18/U MINIATURE
HOLDER

THIRD MODE CRYSTALS
18a5. MHZ FROM 58.00
ANY HOLDER

FIFTH MODE CRYSTALS
52~125 . MHZ FROM 59.00
ANY HOLDER

SEVENTH MODE CRYSTALS
110.5-150. MHZ FROM 51Z00
ANY HOLDER

Quanfify Price$ Available
On Reque$f

FOR MICRO PROCESSORS:
... Iow f.S.R....close tolerance.. .long-term stability...
frequency deviation from 0° to lOoe max. ± 100 PPM...
tolerance at 25° ± 50 PPM.

HC33/U
1.8432-2.5 MHZ . ..... .. . . . .. .. . . . . .. . . . . . . . . . .$7.00
3.0-3.579545 MHZ . . . .. . . . . . . . . .. . . . . . .. . . . . . .. $4.50

HC18/U
3.0-3.5 MHZ .. ..... . . . .. . . . . ... .. .. . . . . . . . . .. $4.50
3.5-18.432 MHZ . . .. ... . .. . . . . . . . . . . . . . . . . . .. .. $3.00
19.6608-24. MHZ . . . . .-... .. . .. . . . .. . . . . . . . . . . .$5.00

When Ordering Pleee Specify MP-CfII$tof

EXPEDITED ORDER SERVICE AVAILABLE

I I CALLOR WRITE FOR FREE CATALOG
~ p.o. Box 06017 Ft. Myers, FL 33906•
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MIKE NELSON'S
OVIE VIEW SALES, INC.

WHERE YOU'RE TREATED POLITE AND GIVEN INDIVIDUALIZED ATTENTION!

INFO (708) 766-Wj2221FAX (708) 766-Wj269

P.O. 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
NEW TRUBI COMBO (FTB)
NEWTRI/BI PAN
NEW SB-3 COMBO
NEWSB-3 PAN
DPV-7212

ASE BAND
DPBB-7212
DRZ-3105
FTB-2
SB-2
'HAMLI N

NEW HAMLINCOMBO (CH 2 or 3)
NEW HAMLIN MLD-1200
MLD-1200-2

1-3
130.00
89.00

115.00
60.00
CALL

CALL
53.00
89.00
60.00
1-3

115 .00
60.00
60.00

4ormore
125.00

80.00
110.00

55.00

50.00
80.00
55.00

4ormore
110.00

55.00
55.00

PIONEER
NEW SA-Pia-COMBO
NEW SA-Pia-PAN
SCIENTIFIC ATLANTA
NEW SA-3 COMBO (SA-3B)
NEWSA-3 PAN
OAK

NEW OAK N-12 COMBO (Vari Sync)
NEW OAK N-12 PAN (Vari Sync)
M-35-B

PANASONIC CONVERTERS

ZENITH: CALL
8580:
8536:

1-3
160.00

95.00
1-3

130.00
89.00
1-3

115.00
60.00
50.00

20 LOT
65.00

250.00
190 .00

4 or more
155.00
90.00

4 or more
125.00

80.00
40r more

110.00
55.00
45.00

100 LOT
58.00

MOST ORDERS SHIPPED SAME DAY! (WAIVER) - MUST BE SIGNED FOR OUR RECORD

QTY. ITEM

SUBTOTAL

SHIPPING Add $4.00 per unit

COD & CREDITCARDS Add 5%

PRICE EA. TOTAL PRICE

D Yes, I am paying for full service. This is only to be
used as a second unit.

DECLARATION OF AUTHORIZED USE - I, the

undersigned, do hereby declare under penalties 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 PENALTIESFOR UNAUTHORIZEDUSE.

ABSOLUTEL Y NO ILLINOIS SALES -

TOTAL

VISA-MASTER 0

CASHIER'SCHECK 0

• C.O.D. 0

MONEYORDER 0

SIGNATUREX _

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.

ORDERS ONLY: 1-800-735-5912

~ard # Exp. Date _

zlIame ~

m
~ddress ~

m
~ ity-------------------- State Z'p :0

)hone (
~

<0

---------------------- ~
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CRESTWOOD PRODUCTS INC.
40994 GIBBEL RD. HEMET CA. 92544

ORIGINATOR, MANUFACTURER & DISTRIBUTOR

V IU= T H JIl U VCR DIAGNOSTIC TOOL
1-800-544-8583

PATENTED ~adeinUSA

~---------

BY FAR MOST VCR MALFUNCTIONS ARE MECHANICAL
With the VU-THRU TOOL & 9 page ILLUSTRATED MANUAL
you can get many VCR's back in working order without special
tools or equipment

A PRESICION MOLDED HIGH IMPACT CLEAR PLASTIC SHELL THE SAME SIZE AND SHAPE AS
A STANDARD VHS VIDEO CASSETTE. THE VU-THRU TOOL HAS NO TAPE, REELS OR OTHER
INTERNAL PARTS BUT WILL FOOL A VCR TO OPERATE IN ALL MODES AS THOUGH A
STANDARD VIDEO CASSETTE WERE IN PLACE. THIS MAKES A VCR MUCH EASIER TO REPAIR
AS THE MECHANISM IS OPEN FOR INSPECTION, MEASURMENT AND ADJUSTMENT.

,RUC,lON
INSMANUAL

~
$ 9.95 each SPECIAL ORDER TWO COD add $ 3.50
$ 3.50 S&H FOR $ 19.90 CA. orders add 7%
$ 13.45 total WE PAY S&H sales tax

CANADA - MEXICO MAIL ORDER ONLY ADD $ 5.00 U.S. FUNDS

WANTED!! DEALERS OUTSIDE OF THE USA-WRITE FOR FULL DETAILS

CIRCLE 220 ON FREE INFORMATION CARD

P.O.Box 28 • Whrtewater. Wisconsin 53190

PREMIUM PARTS+ ... THE SOURCE
FOR YOUR ELECTRONIC
PARTS & ACCESSORIES

WIKWASH ...isadispenserthateffectively and efficiently

I rl~"''''.. cleans carbon buildup off soldering iron tips
without cooling it. Holds
reversible cartridgewrap­
ped with solderbraid so
bothsidescanbeused.
Also holds wet sponge.
Replacement cartridges

$139 5 available.
Dispenser - Part11900 just $47 5Replacement Cartridge - Part11911 Just

COLD SHRINK (FUSION) TAPE
.. . forms a tough. uniform. water tight. one-piece mass
with no layers. It offers excellent electrical properties.
water.ozoneandcorrosionresistance.AvailableinBlack 30' roll (effective
stretchlengthof 60') . . . or in White1O' roll (effective stretchlengthof20' ).

Black Part112515-30 White Part112515-1 OW

Just$69 5 Just$39 5

CIRCUITWORKS™OVERCOAT PEN

t~= ..,~D;:Oc~~"rUs-~:~: '~~-l U
.. . is a tough overcoat insulation. protectionand repair in a pen. Used
primarilyto repairsoldermask,it insulatesagainsthigh-voltage arcingand
corona shorts. Plus it protects against moisture, abrasion. chemicals,
fungusand otherenvironmental hazards. $1 0 5 0Part113300 Just

To order .. . or for a FREE copy of our catalog call:
1·800·558·9572 or FAX: 1·414·473·4727

Ask about our PREMIUM DELIVERYService!

SupelCADTM
Schematic

Entry Software
for the mM PC
8r: Compatibles

ONLy$9900
0 7402

~ ... COMPLETE PACKAG

* Easy-to-use schematic entry program for circuit
diagrams I* Visable on-screen and pull down menus

I* Supports popular graphic standards, mice and printers I* Powerful editing and drawing commands I* Extensive digital, analog and discrete part libraries* In-depth, readable instruction manual* Over 100 screens ofon-line help information* Software includes part building and netlisting* Add P.C. board layout software and routing software fOIl\
only s9900 each

Write or call for FREE demo disk~\I /§
M ENTAL AUTOMATION"N~~~I::% e- :
ORDERS/INFORMATION: 'I
Send check or money orders to: Or Call

Mental Automation, Inc. ~
5415· 136th Place S.E. (206) 641-2141
Bellevue, WA 98006 .

1_ 0 ·1Visa & MasterCard orders accepted! L&J
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COMMUNICATIONS

Scanners.
Great Service. Great Value.

$239

MSIOO $19.50
$40/$55

AS300 $59.95
MAlOO $25.00
CPlOO $4.00

27-54,108-174,406-512,830-950MHz
.4uV LO,Hi . .8uV Air . .5uV
UHF. LOuV 800
15 ch/sec.
21.4MHz, 455KHz
10,12.5,25,30
lW
12.8VDC, 200MA
BNC
LCD w I backlight
21 /4H x 5 5/8W x 61/20. 140z wt.

Scan Speed:
IF:
Increments:
Audio:
Power:
Antenna:
Display:
Dimensions:

AR950

Standard Features:
· Extremely compact size.
· Unrestricted 800MHz coverage.
· 100 channels permanent memory
· Earphone Jack & Attenuator.
· Delay, Hold features .
· Channel 1 Priority.
· 5 Scan Banks, 5 Search Banks.
· Telescopic and Flexible Antennas
wi BNC connector.

· AC & DC Power cords wi mtng hardware.
· One Year Limited Warranty.

Options:
Base type antenna

25 to 1000MHz w 50'coax.
Mag Mnt Mobile Antenna. 15' coax.
Cigarette Lighter power adaptor.
External Speaker

with mobile mount.
Extended Warranty. 2/3 yrs

Specifications:
Coverage:
Sensitivity:

100 Channels. Low, Air, High, UHF &
800MHz.

CIRCLE 290 ON FREE INFORMATION CAR D

8-600, 805,1300MHz
.35uV NFM, 1.OllV WFM, LOAM
20 chisec. scan. 40 chisec. search
561.225,58.075, 455KHz or 10.7MHz
5 to 955KHz selectable/ 5 or 12.5 steps.
.4 Watts
Input 9 - 13.8 V. DC
BNC
LCD
67/8H x 13/40 x 21 /2W. 120z wt.

We offer 100's of communications products.

Standard Features:
· Extremely compact size.
· Continuous coverage (except UHF TV 600-805)
· Antenna attenuator switch, 10db.
· Manual tuning knob.
· Earphone jack, 3.5mm.
· AM, FM and wide band FM tuning modes.
· Backlighted LCD display.
· LO'Scan Banks, 10 Search Banks .
· Selectable Priority Channel.
· Delay, Hold Features.
· Selectab le Search Increments, 5-955KHz.
· Permanent memory backup.
· 4 AA Ni Cad batteries included.
· AC adaptor I charger.
· Carry Case.
· Cigarette Lighter Charger.
· Belt Clip.
· Earphone.

Options:
External Speaker. Mobile Mount. MS190 $19.50
Extended Warranty. 2/3 yrs $45/$55

Specifications:
Coverage:
Sensitivity:
Speed:
IF:
Increments:
Audio:
Power:
Antenna:
Display:
Dimensions:

ARIOOO $429 I
1000 Channels. 8-600MHz, 805-1300MHz

54AL
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$995

100KHz - 2036MHz
.35uV NFM, LOuV WFM,
1.0AM/SSB/CW
20 ch /sec. scan. 20ch/sec. search
736.23, (352.23) (198.63) 45.0275, 455KHz
50Hz and greater
2.4Khz / -6db (SSB) 12KHz/-6db
(NFM/AM)
1.2 Watts at 4 ohms
Input 13.8 V. DC 500mA
BNC
LCD
31/7H x 5 2/5W x 7 7/8D Wt. 2lb lOoz.

Audio:
Power:
Antenna:
Display:
Dimensions:

Speed:
IF:
Increments:
Selectivity :

400 Channels. 100KHz to 2036MHz.
Standard Features:

• Extremel y 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. .
• 4 Scan and Search Banks, Lockout in Search .
• 4 Priority Channels.
• RS232control through DB25connector.
• Delay, Hold Features.
·15 band pass filters, GaAsFET RF amp.
• Sleep and Alarm Features.
• AC adaptor/charger. DC power cord .
• Telescopic Antenna.

Options:
Earphone. EP200 $2.00
External Speaker. Mobile Mount. MSl90 $19.50
Extended Warranty. 2/3 yrs. $65/75
Mobile Mounting Bracket. MMI $14.90
RS232Control Package SCS3 $295.00

(software & cable) offers spectrum display
and database.

Specifications:
Coverage:
Sensitivity:

COMMUNICATIONS

I-A-R-3-0-00--------,

$499

1 MHz -l500MHz
.35uV NFM, 1.OUV WFM,
1.0AM/SSB/CW
38 chisec. scan . 38 chisec. search
750.00, 45.0275, 5.5MHz 455KHz
5,12,5,25 KHz
1.2 Watts at 4 ohms
Input 13.8 V. OC 300mA
BNC
LCD, backlighted.
2 1/4H x 5 5/8W x 61/2D Wt. lib.

AR2500

Speed:
IF:
Increments:
Audio:
Power:
Antenna:
Display:
Dimensions:

Standard Features
• Continuous coverage
• AM, FM, wide band FM, & BFO for SSB, CWo
• 64 Scan Banks .
• 16 Search Banks.
• RS232 port built in.
• Includes AC/OC pwr crd . Antenna, Mntng Brckt.
• One Year Limited Warranty.

Options:
Earphone. EP200 $2.00
External Speaker. Mobile Mount. MSl90 $19.50
Extended Warranty. 2/3 yrs. $65/75
Mobile Mounting Bracket. MMI $14.90
RS232 Control Package SCS2 $295.00

(software & cable) offers spectrum display
and database.

Specifications:
Coverage:
Sensitivity:

2016 Channels. 1 MHz to 1500 MHz

To Ordercan-800· 445· 7717
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 sulJject to change.

z
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• ON-LINE HELP
• AUTOROUTER
• POWERFUL"EDITING
• HPGLJDMPL PLOTS
• GERBER
• POSTSCRIPT
• EXCELLON (DRILL)
• EGA/ VGA compatibile

Save time and money!

345 W. Williams Avenue
Fallon, NV 89406
(702) 423-1653 (702)423-1654 FAX

QiCAD is a full-featured
printedcircuit layoutpackage
that givesyou everything you
needto design circuit boards
quickly.

$195.00 completeprice

QiCAD

.....•••

PROFESSIONAL CIRCUIT DESIGN
~:J~~~~.J1:~~~~

Wind Generators
Generator Rewinding
Welder Plans
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 LeJay '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 , nov 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

, • must to have for its educational value alone!!
-1-'~

JI J
To order send check or money order for $14.95

plus $2 shipping and handling
($4 shipping and handling outside USA and Canada) to :

LJM Inc., P .O. Box 174, Dept. R, Lake City, MN 55041

SHIPPING NlIl IWlDLING COST YNlY AS
TO Tl£ ITEII YOU lIRE lJIDERING ,
/\U. EQUIPI£NT VNlllNlTIED !'DR 9O-D"VS.
CERTIrIED CHECK, PERSllIW. Ct£CK DR
IO£Y lJIDER. PERSlINH.. CHECKS HEUl !'DR
I-VEEI( BEI'DRE SHIPI£NT,

PM RAT ELECTRIIUCS
P .D. BOX 690073
IOJSTDN. TEXAS

ZIP 77269
PH·-713-893-0313

ASK FOR A FREE CATALOG ~AX·. ~::=:e~=~

VS12-300-850 .00
VS24-400-950.00

8.0011
COIlES VITH VIRES NlIl DJlIIlESl1I

~lIMLm_

.~.M_II'I'./IL_'"

ClImIL~ca_ 11m. CIImlIlCTIIIl

STUN GUNS
49 .00 I

CIRCLE 232 ON FREE INFORMATION CARD

VINDSEEKER VIND GENERATOR

STUN GUN EllITS 651CY
CIWlGE INTO POTtNTIfoL
"TTIlCKER, " IlUST !'DR
STUDENTS. NIGHT VlJRK
ERS, WIlL CARRIERS,
SECURITY GUoWlS .

tOJRS:tCDt TD 6:00 ....-FRI 9:00-1:00 SAT.

_____-..., "INI CHNt611i6

) I: 125 "" "T 14Y.

~ GREfoT!'DR 8A
CIWlGING.

6NIJ

prr

• 121'-----'

LIW LCYEL AUDIO

JJ£CI11)£ I'I1S I1It IE6

"IC AUDIO

PR-SO SIII'I..EX YDICE REPEATER VILL

VlJRK AS " YEHICULM REPEATER DR
" STNlIl-foLlIHE SIII'I..EX REPEATER.
SIII'I.. Y ClINNECT THIS UNIT TO YOUR

EXISTING ItlIBILE RfoDID DR BASE
UNIT. GREfoT !'DR HILLTtl' DR rIELD
o\PPI..ICATIDNS •

DRIlVS llILY SOM IJF' CURRENT,

149.00

1tl11JEL I'tt-SO

HlIlIICIJ' IS SIII'I..E: ~

enoz
~
t>
w
...J
W

os
~
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VISA& MASTERCARD ACCEPTED
$20 MINIMUM ORDER
MINIMUM FREIGHT $5

DOUBLE
BANANA
JACK

Project IBUZZER 0

3· a VollDC, eo d b moolillStockNo. 680089
$1.59 ea
$1.39 ea / 10. Qty

H 0 R N

ALARM @
LOUd Penetrating Sound •
Stock No. 640001

'.75 ea 9V DC
$ .69 ea / 10. Qly

DCMOTOR~
torSOLARiROBO .
Stock No. 852211 .' .
, .50 ea 1.5 106VDC

$.45 ea /20.Qty~v-
XENON STROBE ,I ,
Stock No. TUBE '
260050
'2.95 ea

$2.50 ea 120. Qtyl
TRIGGER COIL
fo r XenonS trobe Tube
Stock No. 320037
$1.25 ea
$ .89 ea 120+ Qty

INFRARED LE~~IR Pair, LED Infrarad
transmi tter
and rece iver
StockNo. 260061

$2.79 ea

NEONLAMP J!N~ ~g~da t
Stock No. 2fiOOO3 1'/
' .158a II
'.12.a/100+Qty •

PHOTOCELL

COST 25+ Q1y gt~~lllo~ YAfWDE
~

990104 BLACK : .65 aa : .50 aa $ .99 ea 0 0

990105 RED ft·65 aa .50 •• ru~2~~ CELL

IC TEST I Stock No. 26OOt8
LEAD SET $ .99 ea

~8S~'E9.~W~ . PUSH·BunON S W I C H
......TtJRE HOQl(.QIl PUSH-ON. PUSH-DFF
PRQO AT BOTHENOS Stock No. 270021
Stock No. YOUR COST 3+ Q1y $.55 ea
990108 '8.95 aa '8.25 aa $ .49 ea / 100. Qty

0.37"
7 SEGMENT
LED READOUT

LED HOLDER
torTI 314SIZE, BLACK
Stock No. 250019
' .10 ea l lOO+ Q1y
$ .06 al 11000. Qty

STOCKNO. TYPE COST

260022 Anode $.95 •
260090 Cath..._$1.25..

RED LED
DISPLAY

~~rae YOURCOST20~Gty
260058 Red $1.99 . '1.79 .
2600B8 Green $1.99 . $1.79 •
260089 Yallow $1.99 . $1.79 .
MOVING SIGN DISPLAY

~l\\'5.45 .1200 ,

0.6" 7 SEGMENT
LED READOUT
STOCKNO. Anode Jumbo
260021 COST $1.15•

20+ Gty $.99 •
~
~

TYPE· TI 314, 5mm
STOCK NO. YOURCOST _ 1000.. Qty

260020 Red $.06 alll00+ $.05 aa
260027 Green $.08 aliI00+ '.07 aa
260026 Yellow$.08 . 11100. ' .07 aa

LED CENTER
SPECIAL SPECIAL SPECIAL Sol d e r I n g

~
I R O N

REDLED wllh STAND, BLUE'
As Low As LONG LIFE TIP

511: _11- Q1y StockNo. 990098
~ $4.50ea

JUMBO Pr o j e c t
LED Speaker

2",aOhm, .1Watt
StockNo. 35000ll

59 ¢

BATTERIES

SCOPES

BESTBUy ......NEW Serles /I
FLUKE 70 senesII .. . $ 63
FLUKE 73 serle. II. $ 89
FLUKE 75 serla. II .. $127
FLUKE 77 series II .. . $149
FLUKE 79 serla. II .. $169

FLUKE 83........... $199
FLUKE 85 $229
FLUKE 87 • $269

FLUKE 86 • $367
FLUKE 88 $423

FLUKE 8062A $329
FLUKE 8060A $395

FLUKE 8010A.... $329
FLUKE 8012A.... $359
FLUKE 8050A $439

FLUKE 37 $249
FLUKE 45 $579

20 MHz SCOPE ...... '345
Duo T

SCOPE ~PROBES
60 MHz.XI & XIO

SPECIAL
700072...... $18.95

150 MHz, X10
700073 ......... $39.95

Duraeell l Eveready
9V Alkaline Battery
$1.95 ea StockNo. YOUR COST 3. QIy

$1 75 ea/l0.~ 600056 '2.30 aa '2.07 ee
• '. FEMALE

~
BNCTO

9V Battery , DUAL
SNAP &HOLDER BANANA
Snap $.15 ea $.10 eal1oo. PLUG
Holder $.20 ea $.10 ealloo. StockNo. YOUR COST 3. <l1y

HEAV Y DUTY NI-eAD 990103 '2.95 ea '2.75 aa
RECHARGEABLE BATTERIES DUAL
STOCKNO. TYPE YOUR COST BANANA
220039 AAA $3.30 ea BINDING
220025 AA $2.85 ea POST TO
220027 C $6.00ea MALE BNC PLUG
220037 0 $6.00 aa Stock No. YOUR COST 3+ Qly

2200 V $8 90 600058 '5.95 aa $4.95aa

NI.c7D I 9110....·..·........ ..;~BN~ TEST CA~BLES ~ FT.
BATTTERY ~. ~
CHARGER ..
4CanChargertorAM. M.C. 0 or av MALE TO MALE
STOCK NO. ••_ YOURCOST Stock No. YOUR COST 3+ Qty
220035 SPECIAL ......... $9.95 al 990101 '3.45 aa '2 .95 aa
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FREQUENCYCOUNTER
T0 20MHZ IDEALFOR
TROUBLE SHOOTlNG
N;IOC vo, TAGE RANGES
N;IOC CURRENT RANGES
5 FREQUENCYRANGES
5 CAPACITANCE RANGES
LOGICTEST
CONTINUITY TESTffifllR2ER
DIOOE CHECK
TRANSISTOR hFETEST
LED TEST VERFY G<XJ()BAl)
DISPLAY· 31/2 DIGIT LCD
ACCURACY . 0.5%
IMPEDANCE· ,......"""
KELVIN PRO 400

$69.95

680098 680100
Stoc k No. Post COntacts .•, YOUR (X)ST

680093 0 500 $ 4. 25

680097 0 840 $ 5.95

680098 2 1380 $11,75
680100 4 2390 $22.95

WIRE JUMPER KIT~
Pre-cut, Pre-Stripped~
330289 140 Piece set $ 4,75
330290 350 Piece set $ 7.75

. '.

DCVOlTAGE
ACVOlTAGE
OCCURRENT
ACCURRENT
RESISTANCE
CAPACITANCE
CONTINUrTY .
r... · Buu Ilf
DIODE TEST
TRANSISTOR hfE
~ci~ ~~LECFfv
ACCURACY·
+I- O.5'4 RDG

KELVIN
200 Advanced
$39.95

DCVOLTAGE
AC VOLTAGE
DCCURRENT
RESISTANCE
CONTIN UrTY .
TNt · Buzz...
DIODE TEST
TRANSISTORhfE
BAnERYTEST
~ci~ ~~~CFfy
ACCURACY ·
+/. 0.5% ROO

KELVIN
150 Baslc+
$29.95

"r ~:: :::1 i [-.j j::"j::: ~~~~e~e~~I~a:n~~~~:~
.. ~! :: : ••• : : An excellent training tool

'IIl~~~'" -- covering top ics for HighSchool,_ . ""'-.

Trad e SChool (Beginner •
Intermediate) & College.

Slock No. TYPE ._ YOUR COST

600021 555 TIMER $ .20 EA

600029 556 DlW. lUIER $ .40 EA

600039 LM566 PLL $ .60 EA
fUNCT10NGENERATOR

600018 741C OP·AMP . $ .30 EA
INTERNALLYCOMPENSATED

600026 1458 OP·AMP ..$ .35 EA
DUAL 741C OP·AMP DtP

630041 2N2222 $ .18 EA

630383 PN2222 $ .08 EA

600023 7805VOlTAaE REa$ .36 EA

SILICON CONTROLLEDRECTI FI ER
(Similar toGECI06CI) 4.0 AMP,100PlY
600014 $ .89 EA $ .79 <Al50.

OCVOLTAGE
ACVOLTAGE
OCCURRENT
RESISTANCE
CONTINUITY .
lett · Blnz«
DIODE TEST
BAnERYTEST
~d~ ~~-\!hCFfv
ACCURACY·
+J· 0 5% ROO

KELVIN
100 Basic
$19.95



Use the XV200 to disquise your voice,
and make it unrecognizable but under­
slandable. Changes the pitch of your
voice higherorlowerthan normal. the
resultsareamazing!

XV2OO(C) Kit $61.95

The XPB1 is a telephone transmitter
capable of transmitting to any FM
receiver up to a 1 /4 mile away.
Powered by the telephone line it re­
quiresno batteries.
XPB1 (C) Kit $26.95

The XFM1 00 FM transmitter has a
rangeofupt01 mile. Itworbwithany
slandard FMreceiver. It contain.. built
In high Ilain two ~Ilf! audio amplifier
for maximum sensitivity.
XFM100(C) Kit $32.95

UsetheXPS1OOtocallyourhomefrom
any.olherphoneand Iislen in using the
bullttn microphone and amplifier.
XPS1oo(C) Kit $43.95

);
..<..-

The XTR1 00 Tracking Transmitter
transm its a continuous seriesof beep­
beeptonesthatcan be receivedbyany
FM receiver. Can be used for lIames,
contesls, orasan anti-theft device.
XTR100(C) Kit $ 35 .95

The XBD200 quickly locates hidden
transmittersinthe~uencyranlleof1

to 2000 MHzby emitting an audio out­
put proportiona l to the transm itlevel .

XBD2oo(C) Kit $ 39 .95

The XTT1 00 is a battery powered
phone transmitterwith a range of upto
one mile. It only transmits when the
phone is being used In order to con­
serve battery life.
XTT1 00 (C) Kit $ 32.95

The use of sur­
face mount
technology
makes this the
smallest FM
transm Itter you
can buy! This is
not a toy. it out
performs most
units on the markeltoday. Our sem i-kit
has all the surface mount parts pre­
assem bled tothe circuit board.
XST500(S) Semi-Kit •...•.•••.•$ 39.95

XANOI Electronics

WE ACCEPT VISA, MC, CK, MO TOLL FREE
COD PLEASE ADD $6.00
CALL 1-602-829-8152 OR PHONE ORDERS
WRITE FOR A CATALOG 1-800-336-7389

MAIL ORDERS TO:
XANDI ELECTRONICS

BOX 25647
TEMPE, AZ 85285-5647

CIRCLE 264 ON FREE INFORMATION CARD

W=WldIth, D=Depth, H=Height H=Height D=Depth

58.95
13.15
17.35

21.50

PRICE

QU6.N1TY
DISCOlM
to-et 10%

too-uP 20%

1.75 x 19
3.50 x 19
5.25 x 19
7.00 x 19

DESCRIPTION

IMUUt:L H D PRICE
lRU5 1.75 5 29.40
lRU7 1.75 7 31.50
lRU10 1.75 10 33.60
2RU5 3.50 5 31.50
2RU7 3.50 7 33.60
2RU10 3.50 10 35.70
3RU5 5.25 5 39.90
3RU7 525 7 42.00
3RU10 5.25 10 44.10
tmensions shown m Inches

lRPB
2RPB
3RP B
4RPB

MODEL

1/8' Aluminum black anodized.
Dimensions shown in inches .

CHASSIS BOX

MODEL W D H PRICE
MC·1A 4 3 2 515.75
MC·2A 6 3 2 17.85
MC·3A .8 3 2 19.95
MC-4A 4 4 3 17.85
MC·SA 6 4 3 19.95
MC·6A 8 4 3 22.05
MC·7A 4 7 4 19.95
MC·SA 6 7 4 22.05
MC·9A 8 7 4 24.15
rmenstons 5 own In mcnes.

ALUMINUM RACK
AND CHASSIS BOXES

FEATURES:
DESIGNED FOR SMALL LOT PRODUCTION
EASY 10 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 BtACK
BRUSHED ANODIZED, END PANELS ARE BLACK ANODIZED

BLANK PANELS

24 $10.00$8.33$7.34$6.90

10 10.50 8.42 7.71 7.25

5 10.75 8.95 7.89 7.42

10 10.50 8.42 7.71 7.25

6.7 10.75 8.95 7.89 7.42

5 10.75 8.95 7.89 7.42

4 11.00 9.18 8.07 7.59
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5
12

24

~~

~.g

12~12

1~15

QTWO ROWS _ .500 Al'AIlT.
PINS AIlE .200FROM CENTER TO CENHR
PlACED IN THE CENTER OF THE UNIT

-l 1-0200"TYP.

MPT-5
MPT.12

MPT-24

MPT.Q6

MINIATURE POWER
TRANSFORMERS

Miniature printed drcuil type transfooners for small
projects requiring less than 1/3 of a walt of power.
Theselransforrners havedual primaries, 110/220VAC,
5O,EO Hz. Wiring details are Included. A small foot
prirt requiring a IItIIe more than one square Inch of
board space and abolt one Inch tall. Perfect for one or
twoop-amp drcults or small digital projects. Perfect for
the all·ln-one type projects.

Eij140" . r10438

.... r~.... t
0500·

O· ~1060'

WE ALSO ACCEPT VISA AND MASTERCARD. CAll FOR COMPlETE CATAlOG AND
ENGINEERlt-G DIMENSIONS. WEALSO STOCK Pln:HES AN) INSTANT LETTERIt-G.

PROFESSIONAL LOOKING
.AEQUIPMENT REQUIRES
V FINISHED HARDWARE
HARDWARE KITS FOR
CONSTRUCTORS:
These hardware kits contain three slzeo of
electronic type hardware: In quanlllles of up to 50
plece8 of each 2-56, 4-40, and 6-32, with both
pan head PhIHlps and ~at head Phillips for a
professional look The hardware kits are
available In nickel or black rickellinlsh.
The lergths available are 1/8', 1/4', 3/8', lIZ',
5/8", 3/4', and 1', wIh ~t washers, nuts and
KEPS nuts suppHed In a multi- compartment
plastic box. There Is also a metric version
available with ISO 2mm, 3mm, and 4mm with
lengths of 2mm, 3mm, 6mm, 6mm, lOmm,
12mm, 2Omm, and 25mm, wIh ~twashers, nuts
and KEPS nUs .

54AP

GRAND ASSORTJlENTS,
GA·l USA Standard 2·56, 4-40, and 6-32 Nickel
Plated $49.95
GA·2 USA StandBld 2·56, 4-40, and 6-32 Black
Nickel Plated . .. . $49.95
GA·3 ISO Standard 2mm, 3mm, and 4mm Nickel
Plated . • . . .. . . . $49.95
GA-4 ISO Standard 2mm, 3mm, and 4mm Black
Nickel Plated . . . . $49.95

en Twelve other assortments available end 100 lot
O cements of I hardNtue. Write for c41aJ. MPT-09

Z ~SESCOMINC.2100WARDDRVE MPT,D12
~ ~ HENDERSON, fN 80015-.249 U.SA MPT.o15t3 800-634-3457(ORDERS) 702·565-3400
W • (FAX) 702·S65-~8 PREPAID ORDERS
ill SHIPPED UPS GROUND NO CfJARGE
6 2ND DAYAIR$10.00NEXT DAYAIR $20.00

o
<::
II:



AT 286
12 MHz

40 Meg HD
Mono Monitor

AT 386
25 MHz

80 Meg HD
S VGA Monitor

$1575

= Call Tim Gil;ies

~ 1-800-745-8984

MONITORS
MITSUBISHI

14" 1381 Diamond Scan $499
CTX

14" S VGA 1024x768 .28DP $360
14" VGA 640x480 .28DP $335

SAMSUNG
12" Amber Mono Monitor $79
14" VGA Monitor $317

MISCELLANEOUS
1.2 TEAC Floppy $ 69
1.44 TEAC Floppy $ 69
360K TEAC Floppy s 63
AT I/O 2s/1 p/1g $ 25
2400 Baud Modem $ 65
Dexxa Mouse $ 35
Logitech Mouse C-9 s 69

Other items available.
Call for pricing information.

Limited Quantities

M-F 10-6:30
Sat. 10-4:00

AT 386
33 MHz w/64K Cache

80 Meg HD
S VGA Monitor

$1775

SYSTEMS INCLUDE
1 Megabyte RAM • KEYfRONICS 101 Keyboard

1:1 Hard Floppy Controller • AT Case w/Power Supply
2 Serial/I Parallel Card

TEAC 1.2 and 1.4 Floppy Drive
Monitor (14" S VGA/12" Mono)

Video Controller C512K RAM on VGA)

359 W. EI Camino Real
Mt. View, CA 94040

$2200

AT 486
25 MHz

100 Meg HD
S VGA Monitor

COMPUTERS • PRINTERS • COMPONENTS

HARD DRIVES
NEe 3142 44/66MB 24MS $290
Western Digital 28MS (IDE) $205
Maxtor 80MB 19M5 (IDE) $350
Quantum 100MB 19M5 (IDE) $430
Conner 120MB 17MS (IDE) $395

VIDEO CARDS
Paradise OEM 512K $105
Genoa 6400 512K $135
Tseng Lab OEM 1MB $125
Orchid Pro Designer II 1-Meg $260

MOTHERBOARDS
386/33 MHz 64K Cache $550
386/25 MHz $415
386sX!16 MHz $300
286/16 MHz $110

XT to AT Upgrades
Repairs & Installations
Full One Year Warranty

COMPLETE SYSTEM SPECIALS

$995

AT 386SX
' 20 MHz

40 Meg HD
Mono Monitor

!C



SPECIAL
$139.00

Model ZRMS225

Beckman Industrial

40lGIT
TRUERMS OMM
• 0.25% accuracy
• 41 segment analog bargraph
• 3-year warranty
Full-function, auto-ranging DMM with4 digit, 10,000
count resolution measures DC voltage and current,
resistance and true RMS AC voltage and current.
(It measures DC voltage: 1Vto 1000V; AC RMS Voltage
i OV to 750V; DC/AC current: 1OmA to 10A; Resistance: 1Kn to 40M12;
Resolution down to: 0.1 mV, 0.001 mA, 0.112.) It features acontinu ity
beeper, diode test, an Auto Min-Max mode, a relative mode and aprobe
hold mode. Comes completewith manual, test leads, battery(9V),
protective holster with tilt stand and adjustable strap.

SPECIAL
$59.95

Reg . $80.00
Model REIM5 Tool Case

SPECIAL
$299.00

Regu lar$365.00
Z22·IM5 117 Pc. Tool Kit

Weller
PROFESSIONAL
TEMPERATURE CONTROLLED
SOLDERING SYSTEM
Widely used in industry. It maintains aconstant
tiptemperature of 700°F. Grounded tip protects
components from voltage spikes. Comes with
power unit, iron, stand, spongeand 700°Ftip.

SPECIAL
$99.00

Reg. 128.65
Model ZWTCPS

Lifetime Guarantee: Any tool that fails undernormal use will
be replaced freeof charge.

• Case top has built-in document holder
• Case bottom is partitioned into3 areas
• Two removable pallets hold over 50 tools
Ahandsome black caseto organizeand transport your valuabletools
and instruments. This is thesame quality caseused by thousands of
professional field engineers. Case is made of high impact polypropylene,
and has snap-actionkey locks and a padded hand le.
Size: 171/2"x 121/2"x 5".

117-PC. PROFESSIONAL FIELD SERVICE KIT
The complete kit comes with the tool casedescribed aboveand acomplete
selection of quality, brand-name tools including Diamond, Xceliteand Weller.
The kit includes screwdrivers, pliers, tweezers, cutters, wrenches, alignment
tools, hex driver blades and acrimping tool , wirestripper, soldering iron &
supplies, socket set, penlight, inspection mirror, hammer and more.

LCR METER
3-1/2 digitlCR meter measures
capacitance, resistance and induct­
ancewith basic accuracies of1%(C),
1%(R) and 2% (l). Features dissipationfactor
measurement whichindicates leakage in acapacitor
and a inan inductor. Comes complete with operation
manual, testclips, battery(9V) and 1-yearwarranty.

Features Model ZAR4600 Model ZAR470D
CapacitanceRange 200pFto 200~F 200pFto 20mF

Resistance Range 2000 to 20MO 20 to 20MO
Inductance Range 200mHto 2H 200mHto 200H

Resolution downto: 0.1pF0.1~H l 00mO 0.1 pF0.1~H 1mO
Oro -Proot Case No Yes

$169.95

Model ZAR460D

$249.95

Model ZAR470D

$129.00

Reg.159.00
Model RE38091 F

WATT METER +
MULTIMETER
Youcan monitorand
evaluate single phase
transformersand ele­
ctrical equipment with
truepower measurements upto 6000 watts with
an accuracy of1% andaresolution of 1 watt.
Multimeter functions includeAC voltage(750V),
AC current (1 OA), DC voltage (1000V) andDC
Current (1 OA) . Comes complete with manual,
testleads, stand and 1-year warranty.

DCA/ACA CLAMP METER
Functions as 3 1/2Dig it DMM
Transformer jaws measure upto 400A AC/DC and
a peak-hold function provides recall of AC or DC
current surges. As a DMM it measures AC voltage,
DC voltage, AC/DC cu rrentand res istance. The
meter has thefollowing ranges:ACV: 750V; DCV:
200mV,200V; DCAIACA; 200A,400A; Resistance;
2000 ohms; Resolutiondown to 0.1 mV, O.1A and
1ohm. Comes complete withtestleads, battery,
carrying case and 1-year warranty. Model
RE38091Falso has abuilt-intemperature
function, 0-1400°F.

SPECIAL
$109.00

Reg .139.00
Model RE380912

SPECIAL
$139.00

Model ZC380650

Terms: Visa,
Mastercard orcheck.

ORDER TOLL FREE: 1·800·225·5370
In MA: (508) 682~2000

i4AR CIRCLE 271 ON FREE INFOBMATtON CARD



contact east®
WHY SETTLE FOR LESS WHEN YOU CAN OWNATEK!

SPECIAL
$59.95

Model ZT8/1

$189.00

Model ZLUV1

LOGICAL
ULTRAVIOLET
EPROM ERASERS
You can nowerase your UV EPROMs, MICROs
and UVE Logic safely andefficiently. Model ZT8/1
hasa EPROMcapacity of8, and an erasing time
of20minutes. Also availableis model ZLUV1 with
an EPROM capacityof50, and anerase time of
15minutes.

SPECIAL
$29.00

Model ZC380190

3-1/2 DIGIT
MINIDMM
• 0.8% accuracy
.1-year warranty
This pocket-sized
DMM measures AC/DC
voltage, current and
resistance, plus features
adiode test andsignal
injection. (It measu res
DC voltage: 200mV to 1000V: AC voltage: 200Vto
750V; DC current 200 J.!A to 2A; Resistance 20011
to 2000K11; Resolution down to 100 !lV, 100nA,
0.1 11. Signal injector 50Hzsquare wave, 5V peak
to peak.) Comescompletewithtest leads, battery
and instruction manual.

FREE DMM
Model ZC380190
with purchaseof
Z2205 Scope

SPECIAL
$199.00

Model Z1803

LOGICAL
EPROM
PROGRAMMER
• Stand-alone mode
• Copies and verifiers
• Upload/download in six file formats
With its 512K-bits of internal RAM,you can program
allpopularsingle voltage EPROMs from2716through
27512, including CMOS and "A"versions. Can be
connected to adumbterminal, computer, or modem,
to perform transferinsixdifferent formats. When
operating inthestand-alone mode, you candirectly
copy andverify EPROMs viathe threecontrol switches
and LED statusindicators. RS-232 port operatesat
110, 300, 1200and 2400 baud. Operates on 110VAC.

SPECIAL
$385.00

Model ZPP4

~~­
--~ \

BJlJ1!JIIJ!JI L~
100MHZ FREQUENCY COUNTER
Completely automatic, has fulleight-digit LED
display, 1Hzresolutionwith lead-zero blanking,
automatic decimal pointand overflow indication.
Input isthrough afront 8anel mounted female
BNC connector(1 M11, 4 pF). Add itional features
include: 30mVrms, 5Hz to 30MHz, 50mVrms,
30MHzto 80MHz, 100mVrms, 80MHzto 100MHz
sinewave sensitivityand 200V (peak AC +DC)
maximum input. An AC adapter chargeris
included orthe unit can be powered by six user­
installed AA batteries. t -year warranty.

SPECIAL
$249.00

Model Z3D11

2MHZ FUNCTION GENERATOR
WITH DIGITAL DISPLAY
• 0.2Hz to2.0MHz in 7 ranges
Features a4-digitfrequency counter display. The
basicoutputs are sinewave, trianglewave, square
wave, TILpulseand CMOSpulse. Themaximum
amplitudeis20V pop (open circuit) and 10V POp (into
50Q load). Attenuator is -20dB+ id B. Output
impedanceis 50n ± 6%. DCoffset is continuously
variable, from -10Vto +1OV(open circuit). Comes
completewith power cord, one cableBNCto
insulated clips, manualand1-yearwarranty.

Bl4@il4f

Bmi@Mf
SINGLE-OUTPUT
POWER SUPPLY
• 0 to 50VDC up to 3A L..-----'==-.;=~.....

• 1-year warranty
Thesefully regulated power supplies feature
isolated output, overload protection and two
analog monitors. ";0.01% regulation (line 11 OV);
";0.01% load and .,;1mV ripple.
Model Z1610 hasan output of 0-30VDC@1A.
Model Z1611 hasan outputof 0-50VDC@2A.
Model Z1630 has an output of 0-30VDC @3A.

SPECIAL
Model Z1610 $199.00

Model Z1611 $275.00

Model Z1630 $299.00

contact east, inc. 335 WilIow Street
North Andover MA 01845 Offer Expires Dec. 31, 1991

1ektronix

20MHZ TWO CHANNEL SCOPE
$695.00

Model Z2205 1 Year Warranty
Engineered for easeof use withenhanced performance. Features include:
5mV/divvertical sensitivity, 10ns/div horizontal display, and flexibletriggering
system. Peak-to-peakAuto makes triggeringvirtuallyhands free. Also featured
are: Front panel access to thez-axis input; risetime of 17.5ns; single timebase
with .05jlS-.5s range; single sweep, normal, auto, TV field and line trigger modes;
DC trigger coupling and Ch1, 2,ext. line and vertical trigger source. Comes
completewith manual and two1Xtest leads.
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SHARP

818·713·8575
800·626·1919

TEST AIDS BULLET PROOF
TOCOM SUPER CHIPS . , , , .. 29.95
STARCOM 6 or 7 , . , , . . , . 59.95
SA-8580 , . , , . , , , , , , . . 49.95
ZENITH, , . , , . . , 59.95
PIONEER S10, .. " , , , .... , . . ,Call

JERROLD 450 39.95
REMOTES (All) .. , 9.95
DQN-5 , , , , . , , , . , , 69.95
TRI-BI (TVT) . . . , " 64.95
PIONEER (Super Combo) , 69.95
BA-5135 or BA-6110, , . . , . 269.95
SA-8580 , 269.95
ZENITH (All) , ,. , 269.95
STARCOM 7 (Baseband) . . , .299.95

We use the fastest VGA ch p set made.

Our cards al l run at up to 1024 x 768
true pixels. CEG carda offer apparent

resolution of 2048 x 1536.

Our HICOLOR cards haY 32,768
individually lectable colors. CEG

COLOR cards offer unlimited color blend ng
capability. All our cards can d lOY

256 colors at 1024 x 768.
wor1ts with any IBM compatible
computer. AI our cards support

Windows 3.0.
72hz refresh VESA compatible

CEG card wtth 1meg $250
HICOLOR card wtth Tmeg $225
W~I~~superVGA ~g'~
CEG+ HICOLOR oackage $300
n.nsCEG or HICOl.OR graphics (save $175)

30 DAY MONEY BACK GUARANTEE

BVC Inc. 916-482-6251 8:Omh'i~ PST

EDSUN CEG & SIERRA HICOLOR
COLOR IMAGE CAPIURE AND SCANNER USERS:

mCOLOR el1mtnates guesswork. See accurate
colors of your scanned image instead of crude

posteifzed approximations. Spectacu1arI
AUTOCAD USERS: You w1l1 be amazed at the

difference in speed and clarity when you install
our CEG ~uipped board.

WINDOWS USERS: Don t settle for viewing 1/3 of
a page. See 3O<m more with dazzling speedl

HIGH PERFORMANCE WITHOUT HIGH PRICES
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ELECTRONIC SYSTEMS, INC.-------_ .. _..-
_A=== ===• 1'.Jill == 1001 N.W. 62nd Street---- - _.. .,.. --------_. -- Suite 306-F Phone: (305) 772-2242--------_._.-- = - -- n •

FORT LAUDERDALE, FL 33309 Fax: (305) 772-2568

~
PN2222A

~
7805 ~ 'TIMERS SUPER SPECIAL

PN2907A 7812 . 555: 20¢ ea ./10 pes

~2N3904 7818 556: 25¢ ea . /10 pes LM311 - $0.15
2N3906 3 pes. for $1 .00 LM741- $0.15

WHAT?
2N4401 28¢ ea . for 50+ pes. 7824

~
OP-AMPS 7416 - $0.15

5¢ ea . 150 pes. 50pcs
2N4403 LM 324, LM358 Max Qty 74LS04- $0.15

4¢ ea . 1100+ pes . p LM317T 3pes. for $1 .00 Per Order 74LS244- $0.15

~ 3mmo,Smm 55¢ ea. 110 pcs. 0 CABLE TIES

~O
DIODESDIFFUSED LEOs 50¢ ea. 150 pcs. (Bags of 1(0)

RED, GREEN or YELLOW
4 inches - $1 .571 BAG.? 2N2222A 5.6 inches - $2 .17 1 BAG 50 100+

8¢ ea . for 10pes. pes. pes.
6¢ for toe -pes. 18¢ ea./10 pcs. III~ KESTER SOLDER 1N4oo1 - 5¢ 4e 3¢

17¢ ea. 1100+pcs. • , SN60/40 .031 DIA. 1N4oo2 - 6¢ 5¢ 4e
«.~ 11b. roll $7 .00 1N4oo4 - 7e 6¢ 5¢

~
8EJ LED HOLDER 1N4oo 7 - 9¢ 8¢ 7¢

5¢ ea . for 1Opes. ~ MINI PUSH·BUTTON
~3.579MHZ

1N5401- 11e 10¢ 9¢
4¢ ea . for toe-pes. MOMENTARY - N.O.

CRYSTAL 1N5408 - 15¢ 14¢ 13¢
6A 1 - 1ge 18¢ 17e

30¢ ea./1 Opes. - 25¢ ea./ 100 pes. 75¢ ea./10pcs - 70¢ ea./50+pcs. 6A10 - 21¢ 20¢ 19¢

~ICSOCKETS
~RDLINK g 0~ 10 50 100 + ¥IIJJ 2 X13 HEADER 0pes. pes. pes. 12¢ ea./10pes.

6 PIN .06 .05 .03 10¢ ea. 150+pes.
8 PIN .08 .06 .04 NEVER COPY FILES AGAIN!14 PIN .14 .11 .07

16 PIN .16 .12 .08 33UF/16V 0.1 UF /50V DON'T USE A FLOPPY DISK TO TRANSFER FILES BETWEEN
20 PIN .20 .15 .10 RADIAL LYTle RADIALMONO COMPUTERS . CONNECT HARDLINK TO YOUR PARALLEL
24 PIN .24 .1B . 12 OR SERIAL PORT AND LET THE PROGRAM DO IT FOR YOU .28 PIN ,28 .21 .14 25 pCS. for on ly $1.00 INTRODUCTORY OFFER.. ....... .... ..... .............. ... ..... ...... .$89 .9540 PIN .40 .30 .20
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5821 NE 14th Avenue · Fort Lauderdale, FL 33334
5% Shipping Handling, (Maximum $10) U.S. & Canada. 15% outside continental U.S.A.
Visa and MasterCard accepted.
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Model 2300 1MHz - 2.4G Hz
Frequ ency Count er $ 99.
NICad 23 Custo m internal NiC ad Pack
(installed) $ 20.
AC90 110VAC - 9VDC
Charger/A dapte r $ 9.
Complete Package Mod el 2300.
Internal NiCads & AlC Adapter...... $128.

OPTOELECTRONICS brings you the latest in a
long line of quality LED Handl-Counters' - The
New 2300. The 2300 has inherited the outstanding
features of the 1200H , 1300H, 2400H & 1300HA.

No other counter can match this family history,
Additional new features include:

• Dual MMIC Amplifiers for maximum possible
sensitivity, (c t rnv 150MHz <5mv 850MHz <25mv 2GHz.)

• Continuous Range. No cumbersome range switch,

• Hi-Tech Painted Finish. More rugged than
anodized cases .

• 600 rnA Hr. Batteries. Not the cheapest but the
best!

• Display Saving Power Switch. Avoids Premature
LED Burn out. (Leading cause of counter failure.)

• 17 years of quality and dependability to back
our products.

' 599.5199.

BEST SENSITIVITY
BEST RANGE

HOLD SWITCH
The Original Handi-Counter '
Imitated but Never Duplicated

2600HA 2210A 2300

Frequency Frequency

lMHz- 10Hz-
2.6GHz 2.4GHz

10 Digit 8 Digit 8 Digit
LCD LED LED

16 Segment
Adjustable
Bargraph

$325. $225.

16 Segmenl
Adjustable
Bargraph

$375 .

16 Segment
Adjustable
Bargraph

$579 .

8030 3000 2600H
Freq, Period Freq, Period
Ratio, Interval Ralio,lnterval, Frequency

10Hz- 10Hz- lMHz -
2.6GHz 2.6GHz 2.6GHz

10DigilIODigit
LCD LCD 10 Digit
wlFunction wlFunction LCD
Annunciators Annunciators

Display

Model

Function

Range

RF Signal
Strenglh
Indicator

Price

FACTORY DIRECT ORDER LINE

1-800-327-5912
FL(305)771-2050 • FAX(305)771-2052

CIRCLE 280 ON FREE INFORMATION CARD
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$325 $275
(HI) (lChc:JI

#RN-360-150

#RN-360-030

4-1/2" Long Nose Pller r
-»:
$375 $335

11-111 {1Ck.c:l1

Quality drop forged steel.
4·112Inch overall length.
Insulated, rubber dipped
handles .

Soldering Stand
Conven ient weighted
soldering iron stand with
cleaning sponge .
Display boxed.

Mini Diagonal Plier

4-112" side cullers. Drop~
forged steel. Dipped plastic ,
insulated handles .

#RN-360-010 $425 $380
(HI) (H)·up)

#RN-370-020 $495
(HI)

#RN-370-010 $490
(' ·91

Alligator Clip Set
10 piece set contains two of
each: Black, red, white,
green, and yellow. 24 gauge,
12" length,

Economical 30 watt iron with replaceable tip. Blue
plastic handle. 120VAC. A quality iron at a
reasonable price . Display packaged .

3.5 Amp DC Power Supply
A quality , compac112 VDC
power supply . Perfect for
testi ng car stereos, CB
equipment. radar detectors
and other 12 VDC items.
Regulated 13.8 VDC, 3.5 amp
continuous, 6 amp surge. LED
power indicator. Binding post
outputs. Net weight: 4 lbs.

#RN-120-500 $7950 $23~~ Cool
Quality 30 Watt Iron

. .
_ .. I P tI tl

I .

Push-On "F"
Adaptor

#RN-090-355

#RN-090-360

F-81 Connector
(With nuf and wash er)

#RN-090-357 50C

(1"'9)

#RN-090-338 50c

#RN-090-337 90C

(1"' 91

(1"';1

Popular connecto r for
cable TV systems. Full
ferrule for hex crimp.
Securely holds RG-59
cable.

F-59 Connector

"F" Type
Grounding Block

"F" Right Angle

Matching Transformer <O$~
t':';.......

Adapts 75 ohm coax to 300 V ;-'
ohm twin lead (or visa-versa) at
antenna or television. 5-90
MHz UHFN HF. 3 capacitor PC
board type . ..e'l'

#RN-180-010 49c 35¢
11"'9) (SCklpI

$6~~

#RN-320-145 $4~;"

Heat Shrink Tubing Kit
Kit contains 4 ft. each
of the following sizes:

~~~6~1!8~iz~~4~e;~~~ I ::==J
heating. Assorted
colors. Shrinks to 50%
of original size.

#RN-320-170

#RN-020-920

Value Kit
A comprehensive assortment
of motors, SWitches,
capacitors. connectors ,
lamps, transformers and
more. A guara nteed
wholesale value of at
least $25 .00.

300 Piece Capacitor Kit
One of our most popular kits .
300 piece assortment
consisting of electrolytics,
ceramics, mylars, and more .
Many different values and
voltaqes . Well worth many
times the cost.

#RN-020-910

#RN-020-900

Ceramic Capacitor Kit
A good assort ment of
values and working
voltaqes . Popular sizes .
100 pieces total.

$12~

Electrolytic Capacitor Kit
A good assortment of
useable electroiytic
capac itors. Assorted
capaci tance and vonaqe
values. 50 pieces total.

Zener Diode Kit
;rn~~e~~~h50;~~~f~t~t.~e,l
~38J. ' 175~':\~J,~'89v1~ri<mv12V, -;-=i2i~~~
This is a comprehensive
assortm ent of popular voltages .
Each value is Individually
packaged and labeled. 70 pieces

#RN-320-190

3 Lb. Hardware Assortment

A good assort ment of small ~
wood,sheet metal and machine (, 0
screws, machine bolts, nuts,
washers, and other hardware.
Hundreds of fasteners in different ~ 0
styles, sizes and finishes. ...

#RN-081-005

Deluxe Push-On "F "
(FUll attached ferrule)

#RN-090-356 60C

(1"' 9)

Cleaning Brushes

Perfec1for cleaning PC boards and other electronic
assemblies. 8" overa ll length. Available with brass or
nylon bristies.

#RN-360-400 (Nylon) 95c 79¢
#RN-360-405 (Brass) I" ) 11~)

Quantity pri c ing applies per part number on ly.

Thruster Woofers

Designed to a take a beatlng/ Specially manufactured with the automobile
environment In mind. Humidity resistant polymerized paper cones. Gives
them the sound quality ofpaper and the durab///ty of polypropylene. Heavy
duty oversized magnets. Two color printed polymerized dust caps. Red foam

en anti-fungal surrounds, and structurally superior stamped frame baskets.o
Z
0

Order# Size Magnet V.C. Z Freq. Resp. Power Cap. SPL 1W/1M QTS fs VAS List Your Costa::.....o #293-040 8" 25 oz. 1.5" 4 35-4KHz -150W Max 95dB .14 39 1.94 $59.95 $24.95w
...J #293-090 10" 30 oz. 2" 4 30-2KHz 175W Max 9623 dB .12 32 3.78 69.95 29.95w
0 #293-125 12" 40 oz. 2" 4 25-2KHz 200W Max 96.1 dB .16 28 7.38 85.95 39.95
15 #293-150 15" 50 oz. 2" 4 23-2KHZ 250W Max 97.85 dB .20 25 19.04 99.95 59.95-ca::

54AV



z
~
m
s::
CD
m
:D

(4-up)

$44.00
53.50
65.50
84.90

(1-3)

$1195

I.....'
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:.}==~IVWO .. -;,:~
" j~

J.- i{> ..: • .~:

$46.50
56.90
69.90
88.50

$Will $1095
(1-3) (4-i.lp)

$2350 $2190
(1·5) (e-.up)

I fl. ... ~"', ~. , .
" ;,to -e. oQ.

' " jt ;t ' •I ,rs I '···..fl·, ,nr jLu ' .

1AO 1.21
1.40 1..2t
1AO 1..21
1AO 1.21
lAO 1.21

......
('-1) (1Ck1p )Amp....---100\

Is
40
29
25
20

.....,

#RN-265-023

High To Low Level Adaptor With
Remote Turn-On
Autom atical ly turns your amp On
or Off with your ca r's head unit.
Converts h'9h level to low level
pre-amp output . Also features low
level inputs . Utilizes oper ational
amplifier circuli design for high power
capab illty and to reduce or eliminate in-fine noise problems.
For use wllh head units rated up to 50 watts per channel.

#RN-Q70-810

4-Way Fuse Block
Fuse block with 4 sets of r--'"'"":"~~---.,
gold plated fuse clips for
use wllh fuses. Four
LEOs indicate when a
fuse is good by glowing
red. A bridge bar Is
included for com mon
connect ion of the input side . Clear plastic cover allows for
visual inspec tion of fuse status . Uses heavy duty fuses.

AGU High Current Fuses

4 Ga.-8 Ga. Distribut ion Block
Solid brass block with
connectio ns for 1-4 gao
wire input from battery and
4-8 ga owire outputs for
powe r to the amplifie rs.
Recessed set screws hold
the wire In place. Brass
block Is completely
insulated wllh clear plastic to prevent accidental short ing.
Rubber plugs are included to sea l set screw holes.

#RN-265-800 $1290 $11 50
(1-5) (kp)

High To Low Level Adaptor
Converts speaker level outputs
from your head unit to pre-am p
level. Utilizes Op amp circuit
design for high powe r handlin~

and to reduce or eliminate in-line
noise problems. Low level outp ut
is adjus table from 1 volt to 100
mV. For use with head units
rated up to 50 watts per chan nel.

8 Ga. In-Line Fuse Holder
Super heavy duty fuse holder
for high current car stereo
installations. Screw toge ther
Bakelite fuse holder with 8 gao
wire . For use with AGU type
fuses or regular AGC fuses
whe n sprin g space r is used.

#RN-070-800 $320 $275
(1-9) (1~1

QTS

#RN-265-Q27

.39

.33

.31

.39

$120 1Ft.

SPL 1W/1M

94dB
95dB
96dB
97 dB

Large gauge cabl e
for running powe r
and ground to
amplifiers in ca r
stereo installations.
Sold by the fool.

High Power Speaker Cable

4 Ga. DC Power Cable
Large gauge cable
for runni ng power
and ground to
amplifiers in ca r
stereo installations.
Sold by the fool.

#RN-100-151 (per foot)
#RN-100-150 (50 ft.) 39¢1Ft.
#RN-100-155 (100 ft.)

Extra large ga uge speaker wire for
use w~h very high powe r stereo
systems and for use in ext remely
long cable runs. Rope lay
construction consists of over
250 st rands of 36 gaowire .
21 picofarads per foot
capacitance for use wllh
all amplifiers. Extra thick,
clear PVC insulation . Polari ty
is indica ted by a black stripe on
one conductor. Available by
the foot or in 50 and 100 foot
spoo ls. Plea se order in
multiplies of 5 feel.

The competition in today 's auto
sound contests is so fierce that
good sound alone is not enough
to win. More and more install ers
are striv ing to make their
installation more pleasing to th e
eye. Parts Express now stocks 12 gauge speaker wire in
Vibrant neon colo rs. Th is wire is the same high quality.
made in the U.S. wire you have used before . but now lt has
flas hy, neon colored insulating jackets. Avai lable in neon
pink, neon green, and neon orang e. Sold by the fool.

#RN-100-194 (Red 4 ga,)
#RN-100-196 (Black 4 ga.)

#RN-100-174 (Black)
#RN-100-178 (Red)
#RN-100-182 (Neon Pink) 49¢ 1Ft.
#RN-100·186 (Neon Orange)
#RN-100-190 (Neon Green)

#RN-100-162 (Neon pink)
#RN-100-166 (Neon orange) 49¢ 1Ft.
#RN-100-170 (Neon green)

12 Gauge Neon Wire

4 3D-3KHz 220W Max
4 25-3KHz 225W Max
4 20-3KHz 250W Max
4 20-25KHZ 250W Max

Z Freq. Resp. Power Cap.

ORDERING INFORMATION
• 15 day money back guarantee · $15.00 minimum order· We accept Mastercard, Visa,
Discover, and C. O. D. orders . • 24 hour shipping· Shipp ing 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 shipp ing estimate on orders exceed ing 5 Ibs. • Foreign
dest ination customers please send $5.00 U.S. funds for postage to receive cata log·

2"
2"
2"
2"

V.C.

$59~~

$2880 $2440

(l- S) t6 ~)

$425 $395
(1-9) (1Ck1p)

8" 35 oz.
10" 35 oz.
12" 50 oz.
15" 50 oz.

Size Magnet

Parts Express
340 E. First St.
Dayton, Ohio 45402
Local: 513-222-0173
FAX : 513-222-4644

#RN-260-220

The perfect high vo lume cabinet for dual voice coi l subwoofers.
Cabinet volume: 2 cu. ft . with dual ports.
This cabine t really performs (and ~ fits in most autos) . It
even workswell behi nd the back seat. in the trunk of your
car. Box comes w~ a pre-cut t t" hole for a woofer and
port ho les. Charcoa l carpet covered with carry handles
and input terminals . Dimensions: 13' (H) x 13' (D) x 30' (w) .
Net w eight: 29 lbs.

12' su per duly , dual
voice co il subwoo fer.
30 oz . magnet , 2'
voice coil . 100 watts
RMS . 145 watts max
power handling
capabllity. 25 Hz
resonant frequency . 6 ohm impedance
(4 and 8 ohm compati ble) . Sens itivity : 89 dB 1W/lM .
Hssponse: 25 -700 Hz. OTS~ .31, VAS~ 10.3 cu ft .
Dimensions: A~ 12' , Be 4-314', C~ 3·314', Dc 1-112' .
Hole ; 11-114' . Net weight: 6lbs. Pione er #A30GU30-55D.

#RN-290-145 $3980 $3680

(1-J) (<kg)

#RN-260-495

12" Subwoofer Box

This rec essed terminal pane l has
inputs for right and left channels as
well as outputs for right and left
cha nne ls to route to you r satelhts
speakers. Great ly simplifies
subwoofer hook-up. Outside
dimensions: 3-7/8' x 5·318' .

#RN-260-308 $395 $350
(l -IJ) 11Ck4>1

Ultimate Woofers
Manufactured In the U.S.A. Ultimate's Polymer Laminate series of woofers are dollar for dollar 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 for a woofer that performs flawlessly and looks
good too, look no furth er. Ultimate polymer laminate woofers are here at Parts Express.

Subwoofer Crossover Network
Supe r duty, 200 watt
RMS power handl ing
capabil~. Designed
specially for dua l
voice coi l subwoofer
systems. 12 dB per
octave roll-off at 150
Hz into 8 ohms.
Crosso ver also featur es a set of outpu ts for use with your
existing speaker system. Network is totally passive.
requ iring no power source of its own .

Subwoofer Input/Output Terminal

Car Stereo Patch Cables
Special extra l0rlQ patch
cable for connecting low level
car stereo output (RCA)
directly to a power ampl ifier.
17 foot length with ground
strap to cut down on
interference. Gold plated
connectors.

#RN-240-140

CIRCLE 270 ON FREE INFORMATION CARD
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NOW
YOU CAN "SEE"

INVISIBLE FIELDS
AND AVOID THEM

Most homes and offices
have hot spots with strong
artificial electro-magnetic
fields, where ch ro nic
exposure may cause
menta l or physical problems. Even the EPA names these
fields as suspected carcinogens. You can reduce your
risk by avoiding these high-field areas.
The TriF1./cIW meter detects lar more of these fields than any other
electromagnetic pollution meter. Irs the only one that independently
readsACelectricfields,ACmagneticfields,andradiolmicrowaves.ltalso
reads field strengths in all directionssimultaneously. Every other meter
that sells for under $100 readsonlymagneticand only inone direction­
they can entirely miss a magneticfield unless pointedcorrectlyand are
blindtoradiotmicrowaves and electricfields,bothofwhichcausebiological
effects.

The TriFI./cIW meter readsall three types of fields numerically and with
a SAFElBORDERLlNEIHIGH SCALE,weightedproportional toeffecton
the body. Thresholds are based on epidemiological and laboratory
studies. (While no absolutehazard thresholds have been established,
reduction of relativeexposure is prudent.)

The TriFI./cIW metercomesready-to-usewith battery,instructions,and
one-year limited warranty. The cost is $100 postpaid.

AlphaLab /1272 E.Alameda Avenue / SLC, UT 84102
For literature and information, call (503) 621-9701

CIRCLE 239 ON FREE INFORMATION CARD

AUTOMOTIVE ELECTRONICS

Learn about this exiting new field
We have kits, plans, and books.
FREE CATALOG CALL 1-800-535-3091
S&M ELECTRO-TECH INC.
P .O. Box 34334 Blaine MN. 55434

DOCUMENTATION
We provide manuals, schematics, documentation and advanced
diagnostic softwcre.

NEW HARDWARE
CPU's: IBM, Apple, Compaq, 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 starling their own com­
puter repair businesses.

CJ)
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DOUBLE YOUR INCOME!
Computer maintenance/service

- $10 billion industry.
If you a re p resently servicing electronic equipment computer repa ir can double your income.

National research results indicate that computer technicians bill out at double the hourly rate of office machine lechnicians.
Tech-Serv can put you into computer repair quickly, economically and efficien~y and with a complete support program including

a proven marketing plan.
We provido:

RECOGNITION
Nationally recognized trademarks and logos give you immediate
recognition as a professional computer repair specia list by being
a Tech-Serv Authorized Computer Repair Center.

TRAINING
Hands on Training: IBM, Compaq, Apple and compatibles at 3
separate levels:
level 1: 8086-8088 Based Machines

DOS System Configuration and upgrades
level 2 : 80286/80386 Machines, leiter 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 expre~s

turnaround.

tech AUTHORIZED DEALER___SerVSM
SERVICING THE WORLD OF MICROS

253 West 28th Street, New York, NY 10001
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,ACK TO SCHOOL SPECIALS!
from

CIRCUIT SPECIALISTS

DIGITAL MULTI METER $24.95
Order Stock #REDT-38QQ

• 30 ranges
• 3 1/2 digit D.M.M.
• LCD display
• Measures: DC & AC current,

resistancediode check
audiblecontinuity&
transistor HFE

LOGIC PROBE $8.49
Order Stock #RELP-l
• TTUCMOS/DTL
• HIILoIPulselH1 impedance
• 20 MHZmax input frequency
• Reversepower polarity

protection
• 3-18 VDC
• Completely assembled, ready

to use! Not a kltl!

DIGITAL PULSAR $9.95
Order Stock #RESJ-l

• Accurate time base generator
• Output: open collectorpnter­

facablewith any logic circuits)
• 4.5 - 18VDC
• 9 selectableoutputfrequencies

[16 MHZ, 8 MHZ, 1 MHZ
100KHZ, 1 KHZ, 100HZ,
10 HZ & 1 HZ]

Total Contact Special Back to School
~ ~

830 $ 5.96
1360 $11.37
1560 $14.28
2390 $19.98
3220 $26.40

Binding
~

o
2
3
4
4

Terminal

~
1
1
2
3
4

> > > COMPUTER PARTS
Funclion ~

MonG'graphicslprintercard $ 14.50
Dual display card [CGA + MGP]+ CGA emulation $ 15.50
2 Serial, 1 parallel, 1 game card $ 14.00
16 Bit VGA card with 256K & Paradisechip [expands to 512K] $ 74.00
16 Bit VGA card with 256K Genoa G6300 [expands to 512K] $109.00
16 Bit VGA card with 256K,RenalssanceRVGA 2 [expands to 512K] $ 79.00
16 Bit SVGA card with 1 meg Installed, Tseng Labs ET 4000 chip $129.00
286 Motherboard 12 MHZ, AMI BIOS $ 79.00
286 Motherboard 16 MHZ, AMI BIOS $ 99.00
14· Color monitor super VGA [1024 X 768, .28 DP] $319.00
386 Motherboard25 MHZ,AMI BIOS $390.00
386 Motherboard33 MHZ, 64K Cache,AMI BIOS $590.00

Bus Stdps
2
1
3
5
7

> > > POMONA OSCILLOSCOPE PROBES
.s1Q.QU Attn. iJmg1h ~

RE 5621 Xl0 4.92' $23.80
RE 4550 Xl & Xl0 4.92' $26.00

.s1Q.QU
REWB-l02+J
REWB-l04-3+J
REWB-104-1+J
REWB-l06+J
REWB-l08+J

.s1Q.QU
REMGP
REZCombo
REATJO
REParadiseVGA
REG6300
RERVGA2
REET4000
REB23
REB16
RESVl482
RENOV388-25
RENOV388-33Cache

,,

'- Ir

STS ON BREADBOARDS!
> > > OUR BREADBOARDS INCLUDE JUMPER WIRES!!

.0

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!

Visit our Warehouse/Showroom at 220 South CountryClub in beautifulMesa, Arizona - Homeof the Red Hot Deals!!!

"his offer expires November30, 1991. ==CIRCLE 217 ON FREE INFORMATION CARD
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SOFTWARE PRO TECTION

PRINTER / PLOTTER MANUAL

HARD DRI VE MAN UAL

DI SK SERVIC E MANUAL

~nJ~~~~~~c~:~~e~~~ti:"~~~~~
uC, analog . hybrid . nomograph, software . ProvKie us
keys . we return fist. $25 search fee (1-20 keywords I

~~a~:~l$$. ~!e~u~~~~~:;~~og~~il~~e;
your own searc hes thru popular elec tronic bocks.
magaz ines and your flies tHlk* $15.

• .... * ,o,. ,o, .. *
• All softw are suppo rts all IBM·PC and compati ble
systems ("86-'486).

SOLO f OR [D4JCATIOHALPUR~OHLY.

BEYOND VAN ECK PHREAKI NG

::a~:sa~~rg~~~"?o=~:~::::e~
sel up, use. maintain, troubteshoot and repa ir them.
How to protect them from mistakes, sabotage . prylng
eyes. sticky fingers ,How to r8COVef' damaged and 1051
files . Includes software reviews. Loaded Wlltl info,
advice and 1>ps, $2'.

ATMs

ABSOLUTE SECURI TY

STOCKPRO

We design . build . repa ir. modity. maintai n and con sult
on any dev ice. syslem or project - computerized.
electro nic , elect rica l, mech an ical. opti ca l. Many
Invention pro toty pes . Confidentia li ty gua ranteed .
Desc ribe and incl ude $25 fee (does not ~igate you)
We then ptovide you cost, time estimales,

TECH . RESEARCH SERVICES

SPECIAL PROJECTS

ATM crimes. abuses, security . vulnera bilities. 100.

~::~~:, 4::;,ng~ntef{::'~a~~s~ J~~a~r:ec~~~~
ch eckl ist. Internal photos. figur esl Still unsolved : One
crook stole 5237.000 from one bank 's ATMs! SUo

UmQU8s}'$tem that highly diSCOUrages costty software

=w:::~:::'~=~=~it:
Easy, automatic 10 install on your disks. Can be used
with any other ptotection sY$tem. Manual + DtU: * $59.

•
Cons and scams neece Americans of at + Billion

~dy~m~h~f~s~l ~g~rr~e~~"cela=ut~1 ::.~~~
tec h.Detai ls on hUndreds of cons and scams and their
many variatio ns and countermeas ures . Fra ud is
rampant - protect yourwU! $29.

CONSUMERTRONICS
2011 CRESCENT DR., P.O. DRAWER 537

ALAMOGORDO, NM 88310

1 -505-434-"0234
fAX 1-505 ·43<4-0234 (Ord... Only) Mon_-Sal 10m·
ipm MST Voice I Manual FAX..9pm4am Aulo. FAX.
Add'" sl'tip. (USA. Canada) . All items are in stock.
COO (UPScash only), VISA and M••terCard OK. 100+
More Computer and Electron k; Offers l! catalog is $2.
In busi ness since 1971. As seen on TV.

1;'.):1.)#.'1
"

.'11'.'.""'4;
ow.rftJl. versable . men u-dnve" p<ogram a llows you

~~~~~;Yn~~m~ (::f~~:o~~~::,:: ~II:~~"JJ
rh~eli~~:.t~r:~~aa"~w~~I~r=~J .a~n~
and-or disk..Culdc-dial directofy of up to 600 numbers l

BUSY redial opt ions . Direct modem command ~nd

con~rot. All result codes. inc lUding Votce and Rjngl~

gp~~nn~ ,s~re~~ew~~n~~~~~r~~~:;~~~
powe r dialer, phone call logge r and lelemarketing
dia ler. Manual + m.k* $2'.

Mamta ln. troubleshoot repa ir, adjust altgn nor .>:

~~~v~e/~~lt~c::u/t;m~;m;~::,~or softw~
K.,pro, r.nd,. Ep.on , Atul, ~P. DEC, etc.
systems . Nt floPpies need regular upkeep. $21.

")"11,);1'91'11'.);1,.'
1~f~~g:~r~~aC:: ~t=.~;1:m~ i~~:
~~t~~i~~e:r:~Uaa~eu~~:,n~~~i~~ ~j.~O

B·]f~.:I;IA:,i;hM3Ine
TROJAN~V1RUSES.WORMS,ete.and _ ­
measurers . Includ es diSkwith 25OK+of hacker text files

:;~I~~~k"'lt~IS~~~~~
cnme and abuse methods and countenneesures. How

~=.~~ed,,=,~defeats.
: . . ..

The: PA ISTA I BRAIN VIRU plagUed" doze ns of
instituttons. businesses.The mildty destructi ve orig inal
vers ion has been hacked into high ly virulent strai ns.
BVA consists of the snUdote, source code and write­
up . Dlok" (NOT Inloolod) $19.

VOICE DISG UISER

SECRET & ALTERNATE IDS

GAS FO' ALL!

THE I.G . MANUAL

LIBERATE GAS & WATER

NEW CIRCUIT
DESIGN CONCEPT

"

ROCKErs RED GLARE

Ptans for neat dl!tVlC8S 10 chang~ 'IOtC8 prtches

~g~~r :~:re~t f~~~V1;;C;~~er::n~
IntruSIon systems; for muSICeccompemment for gags
Voice sounds natural. $19.

~~'f~t~~A'edl~~~;~Wb~r':~~st~~~~~~~~r:~;g~
sanity and futu re surviva l are at grea t risk - unless you
can escape under a secr et and alternate 10 . l egal
methods detailed Not a rehash of the Paper Trip
books . $14.

;~:~~Vi:~a:~~:~~r~~I~:S_erM~~~~e:~
matertat to minImize radar reflections - Strategy and
tactic to fIght unju st radar tickets (that cost you a
fortune in Insurance) - Method to detect and jam
signa ls - fuUydescr ibed! $1•.

KW-HR METERS

concept Sofdering ty=ty less than 20% of PC and
perf board desig ns - much less risks of toxic chemical s.
bums,bad sofders. cooked parts.etc, COmpact effICient
versatile. low-noise. reliable sl:tape,size. layout Easy to
troubleshoot and make de~n . Changes. Relatl....ely
inexpensive. Ea~to integrate with ,chasses, controls .

~~~~\~~~'a~t C~:: lrpteS. etc. Assemble

VOICE MA IL BOX HACKING

STEALTH TECHNOLOGY

As repor1od on CBS 50 MINUTESIHow__­
cal loads (tJmpty pktg. Inlo an oudel) can tJow down
walthour mete" - even slop them - while drllwlng iuS! Types.descriPbOnS,specs and 1~ interlaces (parallel .
~IIAIso describes meter creep. over1oaddroop.$19. serial ). Detailed plans for X-switchers. buffers. and

serial -k?-paraDeland parat~-k)-~I interfaces, break­
out d8VlCBS. Many buy. use. seMCe. repair tips, $14.

;~t;~~lr ::t~~hi:llJr~:ng"f~'jj~~$:~ stop

RADIONICS MANUAL

PHONE COLOR BOXES

STOPPING POWER METERS

CELLULAR PHONE MANUAL

Power Requirements:
1700vde @45mA

Inventory Reduction Sale
$28 each
JO fOT $200

.la~~r 1rodu<tt~

1r~~~nt~...
;ndw~~t

1roudly

$2900

FREE CATxr.oo
Midwest Laser Products

P.O. Box 2] 87 Bridgeview, IL 60455 (708)460-9595
PIelI!<e include $7.00 for . hippint and hond1int:. II. Res . include 7'10 ... Ie, tax.
An prodUcb come "ith • IOdo) ' oati. fll<"t>on tu.,.."t.... mcI90 cia)' ,,·orranty.
C 0.0 OrckB" ne ;$ ,00 fee

SPECIFICATIONS:
1<Requires only 3 penlight batteries.
*Size: ] .6 inches by 0.625 inch diameter.
*3mW Laser Diode ; 670nm wavelength (Red)
*Beam Size: 2mm at apature ; 0.6 inch diam. at 40ft.

Cl t. IDM1

$99 00

Thanks to technological breakthroughs in laser mini­
aturization and increaseing demand for such components
we now have available the smallest most economical
laser diode system ever!

WIDE RANGE OF APPLICATIONS
"'Pointer/Gun Sight "'Project Building
1<Alignmen t Systems *Surveying Systems
*Light Shows *Educational Equipment
*Medical Equipment *Holography
*Dete(..'tion Beams

2-3mW He-Ne Laser Tube

Visible Laser Diode Module Special

VHS Video $7 .00 (tape-shipping cost)

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
objects, 3D effects, text, lurnia effets, abstracts that
flow to the music, beam targeting, anything your imag­
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 ,

.-. ,
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Cable TV Equipment

I We Have The Best Quality Control on I Quantity
Zenith Equipment. Give Us ATry.

1 5 10 20

NEW PRODUCT
Zenith ZTAC 249. 199. 169.
All in one Anti-Flash Converter Descrambler Remote ControlAudio Video
RCAJack, Dual CableCapable, Volume Control. Loaded with features.

Tocom 5503 249. 209. 189.
All in one ConverterDescrambler, Remote Control, Volume Control.

Scientific Atlanta 8500 series 189. 159. 149.
All in one ConverterDescrambler &Remote

Scientific Atlanta 8535 229. 189. 179.
All in one ConverterDescrambler & Remote

Hamlin CR6600M 139. 99. 89.
All in one Converter Descrambler &Remote

R&C56 129. 89. 79.
All in one ConverterDescrambler &Remote

Oak M35B 59. 39. 35.
All in one ConverterDescrambler MauelPile.

Jerrold 400 DRX-3DIC 109. 89. 79. 69.
All in one ConverterDescrambler &Remote

Jerrold 450 DRZ·3DIC 119. 99. 89.
All in one ConverterDescrambler & Remote

TRY OUR NEW PIONEER DESCRAMBLER

REMOTE CONVERTERS
Stargame 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 Trlmode 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.

CIRCLE 216 ON FREE INFORMATION CARD

(800) 822-9955
HOURS: M-F 10:30 AM-5:30 PM Pacific Stan. TIme

CABLE PLUS
14417 CHASE ST., SUITE 481
PANORAMA CITY, CA 91402

NO CASALES

Customer
Service

(818) 785-5104
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We Sell QUALITY PARTS • We Have DISCOUNT PRICES • We Ship FAST

.-

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 $2S.OO

THERMISTORS

6 AMP 200 VOL T FULL
WAVE BRIDGE RECTIFIER

DUPLEX A.C. RECEPTACLE

BA TTERY PACK (USED)

Leviton dual grounded,
3 wire convenienoe outlet.
Easy hook-up; just push
stripped wire into holes
in back. Screw terminal
for ground wire.
Rated 1Samps @ 12S Vac.
UL listed. Available in brown only.
CAT# DACS SO¢ each • S for $2.2S

Diodes Inc. # RS 602
or equiv.
CAT # FWB-602 8S¢ each

i g;;; --i ,;;;;:::::

CAT' APPIIOX, MIN. T&NIlL COLOR MAX. 10 100 1000
LEIlClTH STREHQ1lt .~DLE lllA.

TR-400 4" 181bs neutral 15116" .30 $2.50 $1S.OO
TR-400B 4" 181bs black 15116" .3S $3.00 $17.S0
TR-600 6" 30lbs neutral 1 1/2" .50 $4.00 $30.00
TR-600B 6" 30lbs black 1 1/2" .50 $4.00 $30.00
TR-800 8" SOlbs neutral 1314" .60 $S.OO $40.00
TR-800B 8" SOlbs black 1 314" .70 $6.00 $50.00
TR·1100 11" SOlbs neutral 3" .70 $6.00 $50.00
TR·1100B 11" SOlbs black 3" .80 $7.00 $60.00
TR·1S00 1S" SOlbs neutral 4" $1.00 $8.00 $70.00

Heavy-duty 1S" cable tie .
$1.50TR·1S00HD 1S" 120 Ibs neutral 41/4" $12.00 $100.00

INSULATED CRIMP TERMINALS

QUICK DISCONNECT MALE 1/4" c:::(::)

CABLE TIES & CRIMP CONNECTORS

INFRARED SECURITY LIGHT (AS-IS)

Electriko # SIL-101 - Experiment with infrared sensors
with these outdoor security lights. Contain lots of
interesting components, an IR detector, photoresistor,
relay, transformer, IC's, voltage regulator, capacitors,
trimpots and other goodies. Returned to the distributor
for variety of reasons, we've found that most of them
work to some extent. We don't want to test them and
would prefer to sell them "as-is" at a greatly reduced price. Mounts to any standard electrical
junction box. Infrared sensor detects movement up to 65 feet and turns on lights. Sensor can be
adjusted for sensitivity and duration of lighting. The position of the sockets and the infrared sen­
sor can be easily adjusted. Will handle two 1S0watt PAR 38 lamps. Suitable for wet locations .
Bulbs not induded. CATlIL·101 $7.50 each

•

--======@--

IT# 33A2S2798-19 0.43" dia., axial leaded ther
mistor. Narrow temp. range: approx.

6 ohms at room temp. Goes to 0 ohms
when heated, 12 ohms when frozen.

CAT#THR-4 Sfor$1.00
100 for $1S.OO· 500 for $60.00

0.4" diameter thermistor . ~
Positive temperature co-efficient.
37 ohms at room temperature.
10 meg ohms when heated with
a match. 0.6" iong leads.
CAT#THR·8 2 for $1.00

7S0 ohms@ 70 degrees F. Negative co­
efficient. Resistanoe drops as temperature

rises. 0.1" diameter. 1.S" long leads.
CAT# THR·7 2 for $1.00· 100 for $4S.oo

CATI WIRE81ZE COLOR ~PC8 100 PeS 500 PeS l/KlO PCS

2125 22-18 RED 2.50 4.50 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" ~
CATI WlRI8IZE COLOR se PeS 10PCS 500 pes 1,000 PCS

1125 22-18 RED 2.50 4.50 20.00 32 .00
1225 16-14 BLUE 2.50 4.50 20.00 32 .00
1325 12-10 YELLOW 3.25 6.00 27.50 52.00

SPADE TERMINALS ~ ~
CATI W1RI8lZE COLOIl ~PCS l00PCS 500PCS 1,000 PeS

9106 22-18 RED 2.50 4.50 20.00 32.00
9108 22-18 RED 2.50 4.50 20.00 32.00
9110 22-18 RED 2.50 4.50 20.00 32.00
9206 16-14 BLUE 2.50 4.50 20.00 32.00
9208 16-14 BLUE 2.50 4.50 20.00 32.00
9210 16-14 BLUE 2.50 4.50 20.00 32.00
9308 12-10 YELLOW 3.25 6.00 27.50 52.00
9310 52.00

54BB



We're Committed To Serving You And We Won't Be Satisfied Until You Are/

{lID
3 OUTPUT SWITCHING

POWER SUPPLIES

HU-18/U Style
6 mhz CAT# CRY-618S
10 mhz CATI CRY·1018S
MINIMUM ORDER 100 PIECES

100 of one VALUE $75.00
500 of one VALUE $300.00

CRYSTAL SPECIAL

340 Watt Supply
Summit
Electronics
(Basler)#
CX340-9014
Input:
12012201240 Vac 50160 Hz
Output: +5 Vdc @ 50 A

+12Vdc@6A
-12Vdc@ 1.5A

Regulated switching powersupply. 12" X
4.875" X 4.125" high. Input through standard
IEC 3 prong reoeptaele. Output through molex
type plug. OnIoff switch, fused, thermal protec­
tion. Ul and CSA listed. A lot of power for the
price. CAli PS-340 $29.00 each

40 Watt Supply
Xentek# XSW40 - Input: 1101220Vat;
Output: +5 Vdc @ 2.5 amp

+12 Vdc@ 2.0 amp
-12 Vdc @ 0.1 mp

Regulated supply with oYervoitage
protection and a~ustment on the 5 volt tap.
6.3" X 3.9" X 1.55" high.

CAli PS-4O' $12.00 each

60 Watt Supply
Xentek SeriesXSW60 - Input: 110/220 Vee
Output: +5 Vdc @ 5.0 amp

+12 Vdc @ 2.5 amp
-12 Vdc @ 1.0 amp

Regulated supply with overvoltage protection
and adjustment on the 5 volt tap. 6.3" X 3.9" X
1.72" high. CATI PS-60 $16.00 each

MINIATURE GEAR MOTORS

FLASH ASSEMBL Y

24 VDC CONTACTOR

New compact \. /.., L
flash assemby. ~ '1 \ ( /.>
Operates on 3 Vdc
and measures
2 1/2" x 1 1/4".
Ideal 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

Potter & Brumfield#
P25P42D12P1-24
3 pole single throw heavy
duty contacter. 25 amp
contacts (30 amp resistive).
24 Vdc 133 ohm coil. Field
replaceable silver-eadmium
oxide contacts. Used to control motor loads,
lighting and primary power in all kinds of equip­
ment Mounting plate not included. 2.7" X 2" X
3.2" high. Ul and CSA listed.
CATI CNR·1 $15.00 each

Soho# GBl 35-DH-21 080-1 OY
Powerful little gearhead motor. 40 RPM @
12 Vdc. 0.5 amps (no load).
32 RPM with load.~
Operates at lower
voltages with reduced •
speed and torque.
6.3 pound inches torque. Stall: 27 pound inch­
es. 3.1" long X 1.375" diameter. Shaft: 0.187"
dia. X 0.75" long. CATI MOTG·14

$11.50 each • 10 for $100.00

Buehler series 61.13
Miniature DC gearhead
motors. Reversible.
Motor and gearhead
enclosed in rugged
die-cast housing. 1.55" X 1.122" X 1.475".
Long-life bronze bearings. 0.115" diameter flat­
ted shaft. 38 volts de (nominal) @ 70 mao

274 rpm @ 24 Vdc (no load)
451 rpm @ 38 Vdc (no load)

CAT# MOTG·38 $5.50 each

XENON FLASH TUBE

12 BUTTON KEYPAD

200 ASSORTED PARTS

12 button telephone
~eypad. Ivory finish.
2.83" x 2.2" x 0.58" thick .
f.1atrix encoded.
Ideal for telephone or
,ecurity keypad.

CAT # KPT·1
$1.00 each
10 for $9.00

2" long X 0.15" diameter. 2" long wire attached
to one end. CAT# FlT-6 75~ each

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

Originally used as a
game timer this white
box with a blue button
will drive you crazy.
Box measures
3 1/4" square X 2" high .
When the button is pressed 4 LEOs light and a
beeper pulses. Every 15 seconds one led goes
out and the speed of the beeping increases. At
the end of 60 seconds the unit gives off a long
beep followed by a low squelch, all LEOs shut
off and the unit stops. If at any time during the
cycle you want the unit to stop, press the blue
button and the beeping stops and in ten sec­
onds the unit shuts off. Unit requires a 9 volt
transistor battery (not included) to operate.

CAT# TMR·1 $2.25 each· 10 for $20.00
9 volt Alkaline battery

CAT# BAT·9 $2.00 each

ONE MINUTE TIMER
,

CIRCLE 249 ON FREE INFORMATION CARD



~HITACHI
V-212
REG. $525.00
SALE

$419.95

KENWOOD
CS-4025
REG. $499.00
SALE

$369.95

PClOEL OESCRlPTI011 REGULAR SALE PClOEL , OESCRIPTIOIl REGULAR SALE

2245 .9 5

1299 . 95

1795 .9 5

359 .9 5
595. 95
7l9.95
8 l9 .9 5
899 . 95

1165 . 95

899.9S

Q99.95
1399. 95
1999 . 95

..1595.n o

2195 .0 0

2695 .00

199 . DO
699 .n o
895 . DO
995.00

1095 . 00
1375 . 00

1095 . 00

1395 . 00
1695 . 00
2395 .00

20 t'Hz Pea l Tine . Hltl Seepl es , Z ~C h

Dig ital Storage Oscilloscopes w/Readout / Cur sor s

ORDER LINE (800)638-2020
FAX LINE (800)545-0058

WE MAKE ORDERING SIMPLE!

Ana l og Oscilloscope s w/ o Readout

20 MHz . Dea l Ct':annel
40 HHz . Dua l Cha" nel
40 HHz. 2-Ch. 4 ~ Trace. De1ayed Swee p
SO ~z . 3~CI'l . 6- Trace. Del ayed Sweep
60 11Hz. 3-CI'l . s-t-a ce , Oe layed Swee p

100 ~ !Hz . 2· Ch. 4· Trace , Del ayed Sweep

Ana l og Oscil loscopes w/ Readowt/Cursors

40 r~z . 2 ~C I'l . 4- Trace . De la yed Sweep
Ana l og aD IlHz/ IOO 11Hz , 2- C ~

(Equiva l ent Sa" pl l ng )
100 11Hz. 2- Ch . 4-Trac e . O. 1ayed Sweep
150 r1Hz . 4-Ch. In-Tre ce , Del ayed SweeD
100 ,1Hz . 4·Ch. tn- I re ce , :)e14j ed Sweep.
Progra ll'rllable Front P.)ne l & Video Tri ~ger

150 MHz . 4-CI'l. Hl- Fr -e ce , De l ayed Sweep,
Progr annabl e Fr-cnt Panel & Video Tr i gge r

CS- 4025
C5- ' 035
C5- 5135
C5- 5155
CS- 5165
CS- 5175

CS- 5130
CS~5 140

C5- 80 10

C5- 6040

C5-51 70
CS- 6020
CS- 6030

l 285 . 95

4689 .9 5

1355 . 95

1745 . 95
20 45 . 95

2189. 95

3045 . 95

1641 . 95

419 .9 5

1189 . 95

1995 .00
2295 . no

2595.00

3395. 00

5295 . 00

Digital Storage Oscillosc opes

Anal 09 Osc ill oscopes

20 :1Hz . Dua1 Channe1 125.00
60 : ~ z. Dual Chan"'el . Del ayed S\lteep ,
CRT Re adcu t l 34\ .0 0
60 :lHz. Dual Channe l , Del ayed Sweep.
CH Read out , Cuno ,. nee sure ee nt , Coun t e r 154,.00
loa ~lH l . Qual Channel. Delayed Swee p.
CRT Reacou t 1641 . 00
100 :tHz. OLla1 Channe1 . Del ayed Sweep .
CRT Readout . Cursor tleas urement . Counte r t a9S.f)!')

YC-6 145

YC-6045

Y- 1060

Y-l06:A

YC- 502 3
YC -6 024
YC - 6025

'/- 66IA

Product. International
8931 Brookville Rd. Silver Spring. HD 20910
Phone (301)587-7824 FAX (301)585-5402

20 t\Hz , 2 C ~ , 20 IIS/ s . 2 KW/ Ch . RS-232
50 ~Hz, 2 en, 20 tlS/s . 2 KW/Ch , RS- 232
50 HHz . 2 C~ , 20 tlS/s . 2 KW/C ~ . Swe ep

Aut orange . RS- 232.
100 t1Hz. 2 C~ , 40 tlS/s . 4K Hem. Swee p

Auto ra nge, RS- 232.
100 11Hz . 4 C ~ , 100 IIS/ s . 4K t1em. Sweep

Aut ora nge . RS- 232

PRINTT~M~
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IDISPLAYS ON YOUR OWN TV: I
f«)fWAL TV ..... A£9OUJ1'k:lN BLACK N«J WHTE STU. IMAGES
WllH A GREY SCA1£ C6' SOL.EVaS AKl RESOllITIONC6'
200x242.6 PIXELS.. mTAL sc:REEN AESCUJ1lONAPfJROXNAlaY
l5O,oooPIXEI.S. 0lSPLAYS V\ATI£ VIJB) N'UT C6' YO<.R VCR.

TEL. UIE

_AllAN
NTEClRAlED
IIVSTEM:
TV.c.u.ERA,
NC> mEPIfONE
NOT INCUIllED

CAMERA PI«lNE:
lIIOIlEI.; OWl

R,.,,,
$249.95

EACH
"l5O.OQ""' '''PAl. SYS1&I6

ADO $ 1lUlO

AUIOAVM.N!LE
INlOTFOAII.

~and FAX Order (213) 827-1852

PM C Electronics Box 11148
Marina Del Rey, CA 90292
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Stereo separation >OOdB I Includes special
receivers lor au10lrack signals, au1horization
codes (FSK lormaI). Microprocessor controlled
varactor TV tuner, 10.7 MHz I.F. circu~, 11.4
MHz I.F. circu~. Includes DUAL compressor!
expander circu~ry lor both left and right
channels. Brand Newl Comprehensive
schematic package included!

Two Units, Schematic Pack
ONLY $49,95

SOLD FOR EXPERIMENTAL USEONLY!
Nar INTENDEDFOR USEON PAY CABLE SERVICES.

FULL SIZE KEYS
ELECTRONIC KEYBOARD
This is thebestsurpluS deal we've seen inquite a while.
It's' no toy - this keyboard was used in professional
synthesizers which sold for thousands of dollars.
Manufactured by Matsushita, these matrix encoded
keyboardsare therealthing. Ifyou'veever wanted tobuild
a synthesizer, here is the man ingredient at a fraction of
wholesale. We include a manual showing a typical
application and listreference books tohelpyougetstarted.
All unitsare brand new. $24.95

~,

~\\\\\\\\\\\\\\\\\\

BURTRONIX PROTOCARD /1/
High qual~, double sided w~h soklermask and plated thru
holes. 50 pin gold edge card connector. Socketed
74LS373(2), 74LS174, 74LS05, 74LS32,74LS02, 74LS74(2).
Designed for Apple 11/ use. Great buy lor general use
prototyping. Over 700 holdes inproto area. Includes 26pin
IDE header and female 08-25 formounting oncard. Disk
& documentation in nice ring binder.

BRAND NEW ONLY $11.95

TOROID CORE ASSORTMENT
WON! May contain tape wound, powdered metal, ferrite
material cores, different sizes. 20 for $4.95

OPTICAL LCD UNIT
Liquid crystal shutter/vari ble density filter
.5' x .9' active area. 0 to23% transmission operates up
to 250 microseconds. Specs included.

ONLY $19.95 each

STUD/OLINE STEREOTRAC II
Better than DBXI

$29.95

50 Ib CARE PACKAGE
Surplusgoodies from Silicon Valley. This is not junk, just
material we'veacquired inquantities too small to catalog:
electronic and mechanical subassemblies foreverything
fromrobots torockets. Assortments may includeIC's, caps
connectors, bearings, diodes, hardware, circuit boards,
cables. Weirdand wonderful stuff. We often get re-orders
soweassume most folks are happy with the assortments
we send 'em.Try one. 50 Ibs $49.95

RESISTOR RIOT
V., V:z , V:z watt, power, precision, fixed, adjustable, etc.
Thousands of pieces. 5 Ibs. fo r $4.95

NEODYMIUM MAGNETS
100+ Gauss Each Six for $9.95

3 mW He Ne LASER
Power supply diagrams included.

CAPS, DISKS, SILVERS, LYTICS
Glass, epoXy, many types. 5 lb. Mix $5.00

JERROLD 36-CHANNEL WIRED REMOTE
TV TUNER
Low and mid-Band TV tuner. Brand new. Model JRX·3.

$24.95 each

3 POLE DC
MINI MOTOR
1V:z ·30 Vdc draws 40 rnA at '!Y, 100rnA @ 24V, shaft 11 ' "
long, approximately .030diameter. Bronze bearings. Size
3,1" x 7,1" x 3h". 10/$8 .95

12 VDC, 1W SOLAR PANEL
With cord and plug measures 7' x 13'. New - factory
sealedpackage. $27.49 each

ADAPTOR
'BNC' female to 'N' male UG201 A1U 2 for $6.99

400 MHz AMPLIFIER/IF MODULE
Contains:
• 2 ea. SK1306 Transistors
• 2 ea. 25KHz 3 Terminal Quartz Filters
• 2 ea. Mini Circuit Labs SRM Mixers
• 3 ea. RCA CA3028A IC's
• 1 ea. PMI OPOI IC's
• 6 ErieCeramic Trimmer Caps
• 1 ea. Johnson PrecisionTrimmer Cap
Module removed from satellite navigation receiver. With
schematic anddata sheet. 5"x5"xW." thick.

Only $19.95

SATINAV SYNTHESIZER MODULE
Used w~h above, contains CMOS IC's, trimmer caps, etc.
Same size asabove w~h schematic and data sheet.

$19.95
SPECIAL: Buy both for $34.95

ALLTRONICS
2300 ZANKER ROAD • SAN JOSE, CA 95131

VISA - Me- AM EX cards accepted. Minimum order 112"'. California residents add 8V.% sales tax.

Phone (408) 943-9773 • FAX (408) 943-9776'
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the last year without difficulty. When you
purchase your 11000along with aT1001­
T1003 you will receive a 10% discount
on the 11000 price.

I

10-49
s72.00ea.

ALL IN ONE I

1-9
sn.QOea.

order #
11000

will show you how to control our test
equipment within your own basic appli­
cation. We plan to period ically offer a
cash award forthe best home brew soft­
ware applications . The 11000connects
to the first peripheral using a standard 6
foot DB-25 male to female cable. Addi­
tional units are simply stacked and par­
alleled with the first. The peripheral test
equipment ispowered by the computer's
+12 and -12 volt power lines. The cur­
rent load on the +12 volt line is between
100 and 400 milliamperes per unit. The
current load on the -12 volt line is be­
tween 0 and 20 milliamperes per unit. A
supplemental power unit is available,
however, using a fully loaded AT with a
200 Watt supply we have been running
our entire product line 8 hours a day for

CAPACITANCE· FREQUENCY· EVENT/PERIOD

The 11000 Data Interface Card is a
100% PCIXT/AT compatible half card.
This card is addressable or may be left
at the factory preset prototype address
(HEX300). This card uses a bidirec­
tional parallel format, and one 11000 is
capable of addressing up to 256 exter­
nal pieces of test equipment. With the
TSW system, you will use up only one
expansion slot while running many
pieces of external test equipment. Addi­
tionally, TSW encourages you to de­
velop your own software. We provide
the software for each piece of equip­
ment in two forms; assembled and basic
source code. We also provide a simple
software tutorial and address map to
assist you in your creative endeavor.
Our tutorial will not teach you basic, but

IT1001

I11000

I

PERIOD

"C" to initiate calibration, enter the fre­
quency used. In 30 seconds the com­
puter will finish it's analysis and your
counter will have been fully calibrated.

1-9 10-49
s179.95 ea . s169.95ea.

order #
T1001

The third and final device contained
within the T1001 is a complete pulse
measurement system. The pulse meas­
urement system can be set to measure
a positive or negative pulse. It has a
noise immunity circuit which screens off
all but the first pulse recieved. This
device also provides a TIL compatible
start pulse to the user. This start pulse
(handshake) can be used to letthe 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 aone-shot (monostable
rnultlvlbrator) circuit. Dlsplaygd on the
screen and continuously updating is the
precise pulse width. Establishing RC
timing values has never been easier.
The start pulse may be switched to a
single pulse which is sent by pressing a
key on the keyboard. Like the other two
devices, the pulse meaurement system
references a 60MHz crystal oscillator. It
features a 16.6ns resolution and accu­
rately measures pulses ranging from
80ns to 71.3 seconds + or -1 step.

FREQUENCY

This is a high stability digital fre­
quency counter capable of >1OOMHz
without frequency division. This device
also references a 60MHz cystal oscilla­
tor. It is ideal for digital circuit designing.
It accepts any standard TIL level input.
Additionally , the software is written to
accept division factors. This allows you
to add a prescaler front end and thus
increase the maximum input frequency
to well above 1GHz. We have used the
AP-90-T prescaler manufactured by
Startek International and found it to work
quite well. Many frequency counters
offer 2 or 3 timebase settings. Ours
provides you with eight. Like the cap
meter, this device learns. To com­
pletely calibrate all 8 timebases you
would perform the following steps: at­
tach a frequency to the BNC input, press

is most useful when matching or sorting.
If you zero on a capacitor and leave it in
place, you will easily observe compo­
nent stability . Another time saving fea­
ture is our Ultra Fast Connect System.
This allows the component undertest to
be inserted rapidly. Additionally, many
capacitors may be inserted simultane­
ously in parallel. This is useful when
trying to construct an exact value. The
software display may be moved through
pF, nF, uF, or mF at any time by press­
'ing MUM.This is no ordinary capacitance

meter. It is accurate and autoranging
from OpF to 1uF and from 1uF to
10,000uF. It has a step resolution of
.3pF and performs approx. two conver­
sions per second for values below 1uFo
This meter works beautifully between 0
and 10pF where many other units are
found lacking. Our cap meter is able to
learn. Ifyou wish a particular range to be
more precise, you simply insert your ref­
erence component and ask the unit to
learn the new value. We use the full
power of the PC to perform matrix and
curve fitting techniques. This allows us
to achieve amazing accuracy . Within
the T1001, all measurements are gov­
erned by an on board 60MHz crystal
oscillator. Our capacitance meter also
features a "zero and read"function. Insert
a reference cap and press "Z". Remove
it and insert a different cap. The screen
displays the difference in capacitance as
well the percent deviation . This feature

OVERVIEW

CAPACITANCE

The T1001 consists of three pieces
of test equipment all housed in one 10" x
7.5" x 3.1" ABS plastic instrument case.
It contains a precision autoranging ca­
pacitance meter, a 100MHz frequency
counter, and an evenVperiod measure­
ment system.
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IT1002 DIGITAL CLOCK SYNTHESIZER 4.29 billion frequencies
The T1002 is a digital clock synthe­

sizer which produces a TIL compatible,
50% duty cycle square wave. This device
will synthesize 4.29 billion different fre­
quencies between 6MHz and .002794
Hz. Units may be displayed in MHz,
KHz, Hz, us, ms, s, or min. It uses a 24
MHz crystal oscillator as a master refer­
ence . This unit also features an output

impedance compensation control which
allows you to use regular wire instead of
an expensive injection probe. To select
a frequency just press "0" and type in
the frequency desired. Ifyourfrequency
is not available, the closest available
frequency will be displayed and synthe­
sized. Pressing the up or down arrows
will increase or decrease the frequency.

The T1002 can be used to generate
clocks , baud rates, sync pulses, and
period calibration waveforms. Frequen­
cies generated are based upon the fol­
lowing formula.

foHz = 24MHz/(2n) where n>1 & n is
an integer

order # 1-9 10-49
T1002 5179.95 ea. 5169.95 ea.

IT1003 8 CHAN. 12 BIT A TO D· 8 BIT D TO A· 24 BIT DIG. I/O

OVERVIEW
The T1003 consists of three pieces

of test equipment all housed in one 10"
x 7.5" x 3.1" A8S plastic instrument
case. It contains an 8 channel 12 bit·
analog to digital converter, a single 8 bit
digital to analog converter, and 24 con­
figurable digital I/O lines. This device
will allow you to interface your computer
to the real world quickly and easily.

A TO D
First, we have an 8 channel 8 bit

analog to digital converter. With the
press of a key, the 8 bit converter be­
comes a >12 bit converter which offers
1mV resolution from 0 to 5V. You can
use this device to read or monitor 8
different DC circuit voltages simultane­
ously. Any of these channels may be

. activated or deactivated with the press

IT1004

of a key.

D TO A
Next we have an 8 bit dig ital to ana­

log 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 I/O

Finally, we have a 24 bit digital I/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. You
could monitor up to 24 window or door
sensors. Generate the 1's and O's
needed for digital gate control. Why

LOGIC IC TESTER / IDENTIFIER

build a display for a prototype circuit?
Just feed the raw binary into your com­
puter and see the count displayed on the
screen. Your breadboarded design is
much more powerful when you can proc­
ess the data with your computer. Large
corporations have been doing this for
years.

The T1003 is easily accessed
through a 36 position European style
terminal block mounted on the unit tace,
When using the included software, all of
the functions which have just been de­
scribed appear on the display simultane­
ously. The AID and O/A values are
displayed as DC voltages. Each I/O port
displays a decimal value, a binary value,
ON or OFF, and INPUT or OUTPUT.

order # 1-9 10-49
T1003 $189.95 ea. $179.95 ea.

order #
T1004 Available 12/91

has enough information to assist you in
determining the exact logic family of the
IC under test.

10-49
$10.95 ea.

1-9
$12.95 ea.

order #
OB-25-6

6 FOOT INTERFACE CABLE
lated, wired 1:1, and conta in 24 awg (or I
larger) wire.

beyond simply running a truth table.
This unit has the ability to analyze an
unknown IC, and if it is within the data­
base, identify it. Additionally, it meas­
uresthe input low to high and highto low
thresholds, as well as the output volt­
age levels. From this , the T1004 often

The T1004 is an advanced digital
logic 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

I
This cable connects the 11000 to

any peripheral unit. If you elect to con­
struct your own, it must be fully popu-

IDB-25-6

This cable is required in order to bon cable and contain (num) 08-25 order # 1-9
use more than one peripheral unit 10C females and 1 08-25 10C male

OB-RIB-2 $15.95 ea.
(T1001-T1 004) simultaneously. If you connectors. Connectors mustbe placed

OB-RIB-3 $23.95 ea.
elect to contruct your own, it must be at 5" intervals.

OB-RIB-4 $28.95 ea.made using 28 awg, 25 conductor rib-

IDB-RIB-(nurn) INTERCONNECTS (num) PERIPHERAL UNITS

Make check or M.O. payable to:
TSW ELECTRONICS

Address:
2756N. University Drive, Suite 168

Sunrise, FL 33322

All pricesare in U.S. Dollars
Pricesand unit availability subject

to changewithoutnotice
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NEOPRENE WEATHER BALLOON

MATRIX NORTH (USA)
4154 NORSE WAY
LONG BEACH, CA 90808

TEL: (800) 800 MICE
FAX: (213) 4296369

$16.00
$75.00
$42.00
$46.00
$39.00

$2.90

Soiling hundreds of HEA1MCo. test and training equipment at upto 70%off their cata log prices .
Use Heath catalog for desc ription . Condition: new to sligh tly used, many without manua ls. All
professi onallywired & tested, or In kit form If noted . FIrst come, first served. Check or major
cred it cards. So rry, no CODor open accounts . Add $4.50Mailing& Handling, any quantity.

HEATH TESTEOUIflMENT GENUINE KESTER H RESIN CORESOLPER
1M5217 Battery OporalAld V.C.M.,Wred 27.50 W J:ii. IlU Cll!I
ITW2250 Auto Range Capacitor Mote<, Wired 57.50 K642558 .025 W40 58
IT2250K Auto Rang.Capacitor Moter Kit 46.50 K632558 .025 63/37 58
1TW312O Samiconductor CIlecl<",W••d 49.50 K649366 .093 W40 66
PKWl05 DeuxelO:1Combo Probe,Wired 8.95 KS43166 .031 SN40 66

SPECIM. 10 Iijl 7.95,251ijl 6.50 KS53257 .032 SB-5 57
SK101 12VlJC.3A Powt<SuppIy 29.50 KS4662·SIb 40160 66
SM2320 3.5lJig~ DMM, /wambled, wlCas. 37.50 KS64BAR·l lb W40 Bar
SM2206 Oamp-On Ammeter 36.50 Dual Banana Adaptors
SM2420 Delux.Urive<sa1 Counter 185.00 2710 BNCFemaleto Banana
2717A Rag.H.V. Pow" Supply 165.00 2720 BNC Mal. to BindingPost
2718 Tri- Rag. Powt< SuppIy 158.50 2730 BNCFemale to Posts
4226(equal)l>.JaI Trace2SMHz Osciloscope ., 355.00 3.95 ea . 10 @ 3.45 ea .

2" Pro lect Sp eaker HE.ATH LfARNtNG COURSES . .
Experimente(. Deligh~ 801m•.1Watt Not. :Thesmall lOts 01 oompono~t partsU$uaIy .~ed WlIl1
2" Spk 3 tor 2.00 10for5.45 =~..::;:~~~a:,~: sr.l1ed lti.orn.~on . AI

HEATHEQUCAVQNA LSrsTEMS ~ G"".. i .,oIAm"ow. SOLD ~
ETloo Microcompute<Trainer 395.00~ Ae4•• Fill... G.... SOLD tHO
EWDloo l>.JaJ 5.5' DiskDriva (forAbov. ) 95.00 EE105 Opto Electronics CalK.. 24.50
ZVMl33 T8mlinai forETlooAbove 149.00~ P...... G••• ilG••il ' G••,.. SOLD ~
ET100sET AI3list.d above 595.00 EE3140 Concepts 01 EJearonics,2Vol. 36.50
mllOO~ SOLD 6,91; EE3201A Digilal TachniquesCo<x••,2voi. SPEC. 36.50
ET50t 350HoIell<e.dboardBoc:l< 2.95 EE4201 Fibe< Op1icsLaarning CalK••,SPEC IAl. 19.50
ET250 170Hoi. Br•• dboard Bod< 1.95 EE6201 Lab Experiments Digrtal TechwlG<ide 18.50
ETll3300 Br.ad BoardExl>erinent ModtA. 24.50 EWll2 TItlGMQSG..... SOLD i!I>6G
ETA3660 Extra 660 hole Elraadboard Block 7.95 Easy CO....a ProgramlringH-Pl1C& lSC2SO pg. 9.50
E1l36201 Dig. ExperimentCircuitBrdModul. 49.50 EQUCAUONALBOOKS
EEA3104A Eie<:tronicCktsGlid.&2AlJdjo Tape. 18.50 The•• books ar. brand new &repr.senta••ving overpublsh·
HCA3000 RFConnedor Adaptor Kit 55.00 Of' istprice•. All hard bound axcept (soft) asnoted.

MISCELLANEOUS MicroComputerExperimentation wllntel SDK-85 7.50
DSA6S4 DX Aut SatelitaReceiver m Cool< Book, Lancaster (soft) ,Sarno 4.95

I.F. !lS().145O MHz S8S 00 Ass~'!""Y Languag. Program ('."ft) , Intel 4.95
HP.l SC H-P Scientific Calcuiator &360pg Book 49'50 Deas"," Making lJnd"Uncer1ainly. H.lI, P-liall 8.95
RS232.V24 DatacomNWBreal<outBox RS232 . 1n.c.cutTe~ling , J. BaJeson 12.50

24ine~o 48LEO Ta. tSat' 29.50 Indu.lrialVenti.tion, 19111 Ed~on, American ConI. 14.95
U93 OOData MicroIinePrinW 95.00 . BOOKSBYMCGBAWH/LL
7oo·T T·ISii.nt700DataT"minal w/Alx>J.~ 5450 Softwar. Reliabiily,",.a Iamino 9.50
DB2S2S-2V RS232AB Sw. Box,M. taI 14:50 In.~oducing The UnixSy.t.m, McGilton &Morgan 8.95
CN362S-2V Can~onic ABSw. Box.Metal 18.50 Digttal Electron.,.. Tokheim&Aotivitie.Man.,2Vol. 5.95
81060 500Insul.LugAss~ AWG12.22w/cas. 12.50 ARal" . nceGuida ID PracllcalElectronics (soft) 3.95
HT301 Deux. RatehetClosa Lug CrimpTool 11.50 S..te9'" for ElectrO!llC T••t, PyM 4.95
S48A H-PLogicCip 99.00 BOOKS ByMERRILL

~
EJearonicDeoJce••Aoyd,2ndEd.

Stainl ess Pliers Set ExperimentsinElectronic Dev..Accompani.s above
Designed lorprecision electronicworl<.. Digilal Experiments·Troubl. shoo~ Cox(soft)
Stai"es., ",stprool,washabl.andwon't ~ ExperimentsinElectricCircuit>,Stanley,2nd
contaminat•. FLrth" more. \My're non- __ Principle. 01Electronic Circuits, Aoyd, 2ndEd.
magnatic. FeallJres:box join~ precision Principles01ElectronicCircuits. Aoyd,3rd Ed.
ground aJtti~ edgaandp1a.tic grips. Quick Guard Motion Alann
Fib paIm.linited quantity avaiabkt. InstaI1: ll1actvnltnl: to carcompuIer etc. by

H104A 5-1I4' Olfse1Needlenose 485 mag..... Errils8Odbpuisedalarmsiglall
H1048 4·114' DiagonalCutler 4:85 d.II.It>ed.Simplearm'dlSarmw''lIiraIkelo
Hl04D 5' long Needlenose 4.85 ~~.:~lwt~.~·~:="l1er
Hl04E 4·314' Short Needlenose 4.85 $Tn SPECIAL l U I ... 10 to.50

Oneselof 4 12.85, 10 sets ea.9.95 NEWPATACABLESfULLY I'OPULATEP-MOLPEP
9V Alkaline Battery ~ o-&b 9G8Ad.,MaI.~••19Fl 50106,96
Each1.85 10for 1.65 CM1SMM10 [)'Sub 15Cond..MaieiMale. 1 0F~ 6.95

9VB tt S e ll
CM1SMM15 ()'Sub 15Cond..MaleiMale, 15F~ 6.95

a ery nap IP SPEC IAL Buy 10@5.95, 2S@4.95
100lor9.50 500for 39.50 ASKFOR BETTERPRICEON AVAILABLEOUANTmES

EXTERNAL MODEMS & FAX CARDS
2400 BPS Mode m $89.00
2400 Modem/48oo Send Fax $94.90
2400 Modem/96oo Send Fax $99.99
2400 Mode m V.42 bis MNP5 $151.00
ALL MODEMS ARE HAYES COMPATIBLE

MNJ> 2·7 & COMMS SOFIWARE INCLUDED
FREE PRODIGY TRIAL I 5 YEAR WARRAN1Y

!

SCANNERS AND OCR
LOGITECII SCANMAN: 400 dp i, 4" width , Paintshow Plus software, for all D'TI> packages $79.00
CAT READER OCR: Logitech Scanman & CAT Reader combo $99.00

MICE AND TRACKIlALU;
NAKAI: Serial Mouse, 2 button, op tional graphics software ($5.00)
Z-NIX SUPERMOU SE II & MICROSOFT WINDOWS v.3. Serial Mouse with software
GENIUS F302: Serial Mouse, Pad & Pocket , Graph ics & Men u software, 1050 dpi
GENIUS F303: PS(2 Mouse, Pad & Pocket, Gra phics & Menu software, 1050 dpi
LYNXTrackball: Serial, 2 button, inouse alterna tive - takes up less desk space
MOUSE PADS: Help your mouse run smoothly, high quality, red or grey

INlliRNAL MODEMS & FAX CARDS
2400 BPS Modem $69.00
2400 Modem/4800 Send Fax $81.00
2400 Modem/96oo Send Fax $85.00
2400 Modem V.42 bis MN1'5 $111.95
9600 Send Recei ve Fax $110.91
2400 Modem/96oo Send Receive Fax $132.40

FAIR RADIO SALES
1016 E, EUREKA • Box 1105 • LIMA, OHIO • 45802

inflates to8ft. diameter; 1000 gram netlift.
5.5'L x 1.5' dia. inflation nozzle, 3.5' dia.
neck. October 1971 dated; 3 Ibs.
IBAL-75GH
Unused $16.95 2 for$30

100GRAM 3ft. BLACK BALLOON;5I7S date.
#BAL-100G $1 .50ea; 10for $10

MICE & MODEMS

Prices F.O.B. Lima, 0.• VISA, MASTERCARD Accepted,
Allow for Shipping • Write for latest Catalog

Address Dept. ES • Phone 419/227-6573

GROUNDED 6-0UTLETAC
STRIP with lighted ON­
OFF, RESET, and long 15'
cord. 13x1.8x2.5, 3 Ibs.
I ST-6AC,

Used $5.95 2/$10
Unused $9.95

ENERGY STORAGE CAPACITOR 88 MFD 1200 VDC, non-PCB for high
voltage projects; 10'Hx4.S'x3.8', 9lbs. sh wt. #LPC-271,Used ... $12.50

TORROIDAL TRANSFORMER withtwo20V5AMP secondaries; 11 5VAC
60 Hz primary. Nice specs foraudioamps, etc.! No hardware; 4.5' dia. x
1.6'H, 4 Ibs. 14365-P1S2 $11.95

MATCHED DC METER SET, consistingof0-30VOCand 0-30amp DC 2.5'
dia sealed meters with 50MV shunt; 3 Ibs. IM30V-30A, used ... $19.95

SOUND
PROTECTOR

Avoid hearing damage from loud machine
noise, firearms, explosions. 4'Hx3'Wx3'0
foam-lined plastic cups with padded cush­
ions and headband. Made for military; 3#.
ASTROCOM110232
Unused $16.95
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LESKO'S

LORAN ANTENNA MOUNT
This is aloran antenna molJ1l with bLiltin
ampUfier used to receWe the loran .
navigational s~naJs used on shi~ and boats
to locate their IXlsnions. The mount has a
bui~ in amp and is klw Ireq. usable in the 4().
400 khz ral'l;le. Comes with awox 35' cable.
ASTEAL AT ONLY I$15.95

100# MEMORY PHONE DIALER +
This single line TelephoneSystem has 100 number

memorywith up to 40 digits in length.Automatic and
manual delaysmay be stored. Last numberredial and
hold feature.LOCKOUT 900 NUMBERS. Lock out long
distancenumbers. All Touch Tone phoneson line can
use dialer. PLUSMORE FEATURES.SUPER PRICE!

WOW! ONLY! 15.95

EPROMS

2716 Eprom (pel $1.25
2764 Eprom (pel 1.90
27128 Eprom (pel 2.75
27256 Eprom (pe 3.25
27512 Eprom (pe) 5.00

MEMORY
4164-15 (p) .50
41256-120 (p) 1.25
TMS4464-15Q (p) 2.00
TMS4464-120 (p) 2.25
44256-80 5.95
1MEG x1-100 5.25
1MEG x 1·80 5.50
1MEG x9-8 SIPPS 56.00
1MEG x9-8 SIMMS 58.00
(P) Pulled
(pe) Pulled Erased

$ 19.95
34.95
36.95
24.95
49.95
49.95
24.95
56.95
50.95

239.00
180.00
125.00
22.95
54.95

149.95
125.00
64.95
26.95
15.95

7.95
21.95

5.95
8.95
4.95
5.49
4.50
3.50

64.95
64.95
64.95
64.95

COMPUTER PARTS
AT Multi·IO Card 2S,P,G
AT Multi 10Card 2S,P,G,IDE HDIFD Cont.
XT Multi-IO Card S,P,G,Clk.,FDC 360,720,1.2,1.44
IDE HD/FD Controller
WD-1003V-SR2 AT RLL HDIFD Controller
WD-1003-RA2 AT-RLL HDIFD Controller
XT Super Aoppy Controller 360.720,1.2,1.44M
XT RLL Hard Drive Controller
XT MFM Hard Drive Controller
65 MEG Hard Drive 3 112" RLL wf mounting kit
40 MEG AT-IDE Hard Drive KALOK 340 (reman.)
32 MEG Hard Drive KALOK 330 RLL (reman)
84 Key XT Keyboard
Focus 1002,101 Key keyboard ATIXT w/hardcover
Super VGA Card w/1 MEG, w/Sottware Drivers
20 MEG XT-IDE Hard Drive w/Controlier Board
Speedlink 2400 Baud Modem w/sottware
Genius CLiX Mouse, 3 Button, 200-1200 DPI
Joystick, Self Centering wlFire Button
Surge Protector 6 Outlet
Surge Protector 6 Outlet wlModem Protection
6' Printer Cable
10 ' Printer Cable
6 ' Monitor Extension Cable 9 Pin
6 ' Keyboard Extension Cable
Monitor Power Cable Adapter
Replacement Keyboard Gable With Connector
360K Floppy Drive
720K Floppy Drive 31/2"
1.2Meg Floppy Drive 5 1/2"
1.44 MEG Floppy Drive 3 1/2"

- - - - ,-
----

PROGRAMMERS
SUNSHINE EW-904 Eprom Programmer 4 Gang
program 2716-27512 Eproms w/software $ 129.95
EPROM ERASER Does 25 pes. wltimer 119.95

AIGA C~RO SOFTWARE
MISC. PARTS SATELLITE ICABLE TheFred FishCollection onCD ROM

Disk contains theentire 480 floppy disks
SAW Filter CTI-BO 134 70 mhz $ 1.95 CAL-AMP CIKU FEEDHORN $ 139.95 oftheFred Fish lilrary.Over 630 Mags of

65 45 Deg. C-Band LNB 109.95 daIa and over 49,500 seperale liIes.
24Pin GoldSockets . 1.8KU LNB UMITED QUANTITY! 44.95 1-------128Pin Gold Sockets .75 The disk contains a second copy using
Other IC Sockets instock CALL 4WAY Spitler DC Passive 950-1450 5.00 MITSUMI RF LHARC p-ogam forBBS sysops thaiwish
LORAN AUPURER 8.95 2WAY Spitler 3.00 MODU. A'TOR topost thecollection online.Thls isaunique
DC toDC Converter (ISOlated) 10.95 AB SWITCH F-Connector 2.50 L.I'\ feature ofthis disk. The collection is inits
22 Volt DC Power Sup~y 9.95 TRACKER II&IIIRemote Upgrade 15.00 Crystal controled 'RCA" original form, organized bydisk, which
24VAC Wall Transformer 250mw 2.00 Replacement Feedhom Motor 15.95 pIlono style output. makes ~ possible toeasilylocate any
UlTSUUI RF Uodulator w/pnout 5.00 20 III UNE AMP 11.95 connector.Used by p-ogam orfileonthedisk. The disk is
Bridge Diode f:I1JV 1.5Amp .30 STS HortzontaWertlcal SMtch 8.50 Birdview fortheir satelUte a p-oducl ofHyperMe<fla conceps Inc.
Bridge Diode f:I1JV 2.5 Amp .45 Replacement 10 Tum Pot 10.00 receivers. Super forall The price ofthe disk isONLYI $ 69.95
Vertical Unear Pot 47K 2OOpcs. for only 5.00 10 III ATIENUATOR 9.95 p-ojects IIw/pinouts
70Ohm Coax .125 od,AWG 27n NCONNECTOR F·F 3.95 We also have software alversforCD ROM
braided shield. 50 ft. Uinimum per 11. .08 NCONNECTOR 90deg. 3.95 ONLY! $ 5.00 toSCSI interlace forthe AMIGA. CALLI

DON'T SEE WHAT YOU NEED? COMPUTER, ELECTRONIC COMPONENTS? CALL!!!

_ MITSUMIUHFTUNERBIll' These are standard uhf tuners with a 70mhz
. output. These are used in many TV and VCR'

I Mitsumi pin UES-A55F w/schem.
------ SUPER PRICE AT ONLY I $ 5.00

Send Orders To: Lesko's
6614-7th Street
Kenosha, WI. 53144

Phone Orders:(414) 553-9440
Fax Orders:(414) 859-2928
Hours: Mon-Fri 9-5 Central Time
Closed Sat-Sun

Minimum orders: $10.00. Minimum shipping&handling $5.00. MC,
VISA, M.a.and COO'sWisconsin Residents add5 1/2% sales tax.
Notresponsible fortypographical errors. Allmerchandise subject to
prior sale. 20%restocking feeonallreturned orders. Return orders
require RIANumber.Sorry NoPersonal Checks.

WE BUY SURPLUS & OVERSTOCK ELECTRONICS
Send us a fax with discriptionlprice and quantity.
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LogicLab™ Explorer
The Soft Logic Bench

30 day money-back guara ntee
Requires IBM-PCjXT o r AT(or compatible) , 512K,

DOS3.2 (or higher) , EGA or VGA display, and a mouse.

Send check or money order to:
K.E. Ayers & Associates

7825 Larchwood St.
Dublin, OH 43017

An affordable logic simulator for students/hobbyists .
• Ea~-to-use graphical user Interface
• Polnt-and-ellck wire wrap operations
• Thorough usersmanual - easy-to-follow tutorial

LogicLab™ gives you the eauivalent of:
• A parts cabinet stocked with more than thirty

types of common 74LS series ICs
• A 16-c hannel, l-nanosecond log ic analyzer
• A wire wrap board that holds up to forty ICs
• LED and seven-segment Indicators
• Pushbutton switches
• Signal sources ONLV $4995
• and much mo re

CIRCLE 269 ON FREE INFORMATION CARD

~ (2.4.21 , J land 4t* pir.)
2708,2758, TMS2716", 2716
27CI6, 2516, 2532", 2564"
68764",68766",2732,2732A
27C32, 2764, 2764A, 27C64
27128, 27128A, 27CI28
27256, 27C256, 27512
271;512,27513"
270n", 27COn" (I MEG)
27010, 27COIO
27ClOOO, 27ClOOI
27C020, 27C2001 (2 MEG )
27C04O, 27C4001 (4 MEG)

enozoa:
I­
o
W
-I
W

oo
~

HUGE EXPANDING MARKET!
Work from your home - part-time or fu ll-time!

No prior experience needed - Average mechanica l
abil ity 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
mal functions (just li ke VCRs!) are due to simple me­
chanical fai lure... We can show you how to easily fix
t hose breakdowns and earn an average of $85 .00/Hr.
.w hile working at home!
Get In Now - Soon camcorders will be li ke VCRs,
i.e., one in almost every home.

For a camcorder cleaning job you can earn $65.00 for
less than 30 minutes work..

For acamcorder repair job you can earn ove r $100.00 .

fREE INFORMATION PACKAGE call or w rite:
To ll-Free 1-800-537-0589

Viejo Publications, Inc.
5329 Fountai n Ave., Dept. RESC

Los Angeles, CA 90029
CIRCLE 263 ON FREE INFORMATION CARD

MS-DOS EPROM
PROGRAMMING SYSTEM

NEEDS NO INTERNAL CARD
E£J.'B.QMS.
2804, 2816A, 28C16
2817A" , 2864A, 28C64
28256, 28C256, 52B13"
52833"

MicroControU,rs
8741A*, 8742*, 8748(H)*
8749(H)" 8751", 87C51"
8752* 8753*,8744*
68705 ", TMS7742 ­
- ADAPTERREQUIRED
Diagrams included with DWlual
Assembled adapters arc availabk

CONNECTS TO YOUR SYSTEM'S

PARALLEL PRINTER PORT
.A FAST, EASY·TQ..USE SYSTEM WOKKS WITH ANY DESKTOP oa LAPTOP MACDINE
.EXPANDABLE, FLEXABLE DF.sIGN SUPPOItTS CUlUtENT AND FUTIJltE DEVlCES
.SUPPORTS 8,16 & 32 BIT DATA FORMATS INCLUDING WO!lD SPLIT & DOUBLE WORD
.READS AND CONVERTS INTEL DEX, MOTOItOLA S-RECORD AND BINAitY nu:s
.DAlW WARE PItOTECTED AGAINST DEFECTIVE AND INCORRECTLY INSERTED DEVICES
.NO SOITWARE INSTALLATION NECESSARY· PKOGKAM TOTALLY SELF CONn GUJUNG

SYSTEM SOFTWARE COMMANDS
'~~l~k~~M(S) ·~NMr~g~WKOR ~~W~~J~EItASm
. IlEAD DISK FILE LVfO .PROGItAM EPROM (S) .SELECT BUFF£R mITOJr.
BUFF£R FRO~1 BUFF£R .SELECT DEVICE TYPE

.READ EPROM(S) INTO -COMPARE EPROM (S) .DEVI CE CHECKSUM
BUFF£R WITH BUFF£R .SET BUFFEJr. (0, 1,2.3) .

I PLUS AN INTEGRA TED BUFFER EDITOR WITH 18 BITE LEVEL COMMANDS I
SYSTEM INC LUDES: PROGRAMMING UNIT, POWER PACK $289
CONNECTING CABLE, OPERATION MANUAL 8< SOFfWARE

CALL ABOSfJ·r6':r1~fl'~tt~~~l~~.fJrril~KJP~~~lllfitfi'OR $.t.oo

TO ORDER SEND CDECK, MONEY ORDER, WlUTE oa CALL.

ANDRATECH IrvJSAl P.O. BOX 222 IMC~~r~R
~ MILFORD OHIO 45150 . /I.IU.I .

ADD $$.0. FOR SHIPPING (513) 831-9708 ADD SUO FOR C.o.D

WRITE FOR MORE INFOR~lATIONoW~~~~N-i:OOuR--;;-iAU(JNG-DATA~
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MOREMILUWATIS
PER DOLLARIr

LaserTubes below are brand new:
$125.00 13 -14 mW $250.00
$150.00 14 - 15 mW $275,00
$175.00 16 -17mW $300.00
$200.00 20 - 30 mW $750.00
$225.00

8 -9mW
9-10mW

10-11mW
11 -12 mW
12-13mW

HIGH POWER
HELIUM NEON

TUBES

ALLLASERPARTSARESOlD AS COMPONEHTS ONlY
WARNING: 00 NOTBUY THESE PAOOUCTS IFYOU00 NOTKNOW THEDANGERS OFlASER
ENERGY. WETAKE NORESPONSIBLIlY FORYOUR ACTlONSIi WHEN ASSEMBLED THIS
LASER MUSTINCORPORATE THESAFElYREClUIREMENTS OFTHECENTER FOR DEVICES
NIJ RAOIOlOGlCALHEAl.TH OFTHEFOOD AND DRUGAOMINISTRATION.

.5mWL_Tlbe
MINI HE-NE POWERSUPPLY
For .5mW tubes. 12-18 VDC input. 3" by 1" NEW. DesIgnedfor the above
laser. $3a.00

.5mW LASER-TUBE
These tUbeswere made by a major laser manufacturerand are only 4" long and
1" in diameterl They make great pointers,small light-shows,weapon-sights, or
canbe used for educationor experimentalapplications.
Now only $20.00 Each

Item 21AN18: Bl'llnd New Plasmatronlcs He-Ne Supply
110 VAC input. 1 1/4" x 3 1/4" x 3 1/4". "Poll8d" supply With "Alden" HV
conneclor. In our opinion. the best He-Na laser power supply currentlymanu­
factured. These are direct from the manufacturerand will power 90% of all He­
Na lasers up 10 18mW. Our Price $95.00

Item Me: Lasers, Tool of the 80's
How beams of light are changing our lives from surgery and communications to
art and the military. 272 pp. $15.00

Item 64A: LASERexperimentsplan. Demonstratecoherence,collimation,
divergence,Iocuslng. light show ellec1s. rine alignment, pipe laying, trench
culling, optical alignmentof sophisticatedLASERsystems, light sculpture. 9
pages. $5.00

BOOKS
Item 53B: The Laser Cookbook by Gordon Me Comb
A collectionof 88 Working projects for the laser experimenter. The projects
indude everything from power supplies 10holographyand include excellent
illustrationsthroughout. Definitelyan experimentersdream-corne-truel Great
reading.406 pp. $20.00

Item 53A: Holography Handbook, by Unterseher, Hansen and SChlesinger
Making Holograms the Easy Way. Probably the best text on a "hands-on"
approach10holography.This is a step-by-step tutoriaJ designed for anybody
who is interested in generating3-dimenslonaJimages usill\l a laser. HoIogra­
Dhy is oneof the most fascinatingart-formsever and new ideas in this field are
beinl/ come up with every day by holographersat every level of expertise.
FasCInating Informationon each and every pagel Holograminduded. 408 pp.
$18.00

LASERS? What can I do with themroU asl(Buy our plans orbooks
on laser technology and get started

LASER Plans
Item 62A: LASERperimetersecurity alarm based on HE-NE.Whoopingor
silent alarm. Rel\eds beam 011 mirrors. Sefeclable alarm duration. 7 pages.
$5.00

Item 63A: LASERmodulationand de-modulationusing HE-NE. Transmitvoice
""" or data over free space. Uses commonlyavailable components.6 pages.

$5.00

CALL TOLL FREE! 1-800-356-7714

LASERS •

OPTICS KITS
Learn BasicOptic Theory
with this kit Kit includes
3 Lenses, Fresnel Lens,
2 Polarizers,Flexible Mirror,
HologramDiffraction
Grating, Optical Rber .
Only $20.00

$20 00 Minim um Order
Educatronal & Corporate P 0 's Welcome

WE ACCEPT VISA, MASTERCARD

MWK Industries
1269 W. Pomona Road #110
Coruna. California 91720

SATISFACTION GUARANTEED

* * *It for any rea son you 're unsansued . return the laser Within
15 days tor a rotund or croon

Phone 1·800·356·7714
Phone 714·278·0563
Fax # 714-278-4887

EJarCot»~

COMPLETE WORKING SUPERMARKET BAR-eoOE SCANNER
Pull oneapart and get a 2-3 mW working laser tube, laser power-supply,
polygon-mirrormotor,several front surface mirrors and much, much morel A
bonanza of parts for the electronics experimenter.
Our Low·Low Price $75.00 (plus shippingand handling charges)

~ CItcuIt Board
"OPEN-eaRCUIT·BOARO" LASER POWER SUPPLY
Brand new, is ideal for the budding laser enthusiast on a tight budgetl This sUpply
wasoriginally destined for use In vIdeo~isc players, but is rKNI available for your
use on any He-Ne tube up 10 4 mW. They measure 4" by 12" by 2" with an
external transformer,and are rKNI seiling for only $35.00 Eachl

FREE CATALOGI

1.5 mW He-H. HEAO (Phillips)
Brand new, polarized with a very
small beamdivergence,designed
with matingconnector for the following
power supply. 10" by 1 113"
Not pictured. $35.00

9:00 am. 105:00 p.m. PacificTlllle MinimumOrder $20.00

Please note1hateach laser tube and head sold by MWK Industriesis time-tested
and measuredfor true optical power output before shipping. All tubes and heads
we senwill put out the specified power at the nominal current selling. When
purchasinga laser diode assembly, please note that visible laser diodes operate
at 670 nM (nanometers),while Helium-Neonlasers produce Ught at 632.8 nM.
The humaneye will perceive the HeNe laser as being about seven times brighter
than the eqUivalent laser diode even though the true power oulpUlis the same.
Thus a 5 mW (milliwatt) laser diode will only appear as bright as a.7 mW HeNa.

2 mW SIEMENS LASER·TUBE
Great lor light shows, holography,
oornmunlcalions. The unl1s are
surplus, have been used but
work well. Now only $25.00

CIRCLE 228 ON FREE INFORMATION CARD
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P-C-B ARlWORK MADE EASY I

Create and Revise PCB's In a Flash

CIRCLE 279 ON FREE INFORMATION CARD

* HERC, CGA, EGA, VGA, SUPER-VGA
* HELP SCREENS
* EXTREMELY USER FRIENDLY
* AUTO GROUND PLANES
* DOT- MATRIX, LASER and PLOTIERART
*GERBER and EXCELLON OUTPUT
* CREATE YOUR OWN FILMS with 1XART
* LIBRARIES
* DOWNLOAD DEMOS from 24hr. BBS I

REQUIREMENTS: IBM PCor Compatible, 384 K RAM
DOS 3.0 or later. IBM compatible printers, HP Laser

PCBoards - layout program 99.00
(PCBoards HP or HI PEN PLOmR DRIVER 49.00)

PCRoute - auto-router 99.00
SuperCAD - schematlcpgm. 99.00
DemoPkg. - (includes all 3 programs) 10.00

Call or write for more information
PCBoards

2110 14th Ave. South, Birmingham, Al35205
1-800-473-PCBS/ (205)933-1122

BBS/ FAX (205)933-2954

Build Tesla coils, induction
coils, WImshurst and other
lightntng bolt genem tors l Re-

wind and repair motors! De­
sign and build electrical

generators! Get high
powerfromautoal­
ternators! You'll
find quality books
on thes e topics and

much morel
You'll find plans

and Info on all types
of unusual equip ­
ment from lasers to

, century-old Induction
coUs! Build equipment your fi1ends
haven't even heard of!

r.LindSay'SEiiCiriCaTBOOkS'.
PO Box 12-WA9. Bradley II. 60915

O
Enclosed Is $1.00. Send me a copy of

• Lindsay's Electrical Books catalog via first •
class maUl

• Name •

• Address •

• City 5 t -Zlp - •.._--------_ ...

Big Catalogl
Writ e for yo ur
copy of Lindsay's
n ew Electrical
Books catalog
and see for your­
self what you've
been missing!
Send $ 1.00 (US
& Ca n a d a) or
$4.00 foreign air­
mail . Well send
you r catalog Im­
mediately! Write
tod ay!

Discoveron e ofmost
Incredible collections of
electri city and electronics
books to come along In
years. Youll find scores of
high quality new books
and reprints of rare old
books on building and
collecting old-time ra­
dio s Including s park ­
ga p transmitters, erys­
tal sets, regenerative and
other antique receivers,
early tel ephony and televi­
s ion , and morel

STRANGE ·~rYi
Electrical Books!~ ~

Low Cost!
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SIMULTANEOUS
VIEWING OF
MINIMAX MODES

..--. FREQUENCY
,~_~. and VOLTAGE

1.1.1t.. . I. u n
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SETUP MENU



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
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CBand
System

KuBand
Sys~m

Includ811: 3' solid a1umlmun dish wi ring
mount & quad feed support, slide jack ,
Unfden 2200 receiver, 1.3 dB LNB & feed

~
~

Includes:?' mesh dish with polar mount &
quad feed support , slide jack. Echostar 3000
IRD 40· LNB & feed. (VCII+ module optional )

IROs'1 RECEIVERS I SYSTEMS
"Save $$$ on Packages"

System package Includes: ORBITRON 7 foot
mesh dish. 40 degree LNB,IS" Motor Arm. Food·
horn and Receiver/IRO, VC 1/+ decoder module,
plus a FREEdetailedinstallation Video.

IRDiReceiver System
UNIDEN UST2200 (Receiver) $219
UNIDEN UST9000 (Receiver) $459 $899
UNIDEN UST9900 (IRD) $919 $1349
UNIDEN UST4200 (slave recv.) $709
UNIDEN UST4400 (IRD) $877 $1309
HTS V (IRD) $1099 $1539
HTS VIII Plus (IRD) $1255 $1698
HTS X (IRD) $1449 $1889
MONTEREY 90 (IRD) $1869 $2299
MONT.l00C (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 $1349
·For·i·o·ii oitifiioii·Aiiieiiiia: :.:-:.: ·········Mir· ·····$i"ciC).
Jusi ·ii. ·paiiiiii·ifsiiiiii"o!·hiindr8ds·ofprOducis·lii·iiiii·

TUNE YOUR DISH
TO ITS MAXIMUMl

"With The Picon
Signal Meter

• Factory Fresh
• USA Warranty
• Fast Delivery

A must for the serious dealer or sate llite
system owner. Saves time. frustration and money.
Use when instal ling 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 pictures I
......................r:'i.~. ~~l;l.n.a.l..m.~t~r..!).&:~..~l? .~:9.~....

LNBs/LNAs

LOWTEMP
"Hemt Technology"

....~...0-,.,.............;.-_... "Commerdal Grsde"

45· LNB C-band 4GHz S&H $6 $99
40· LNB ' " 109
30· LNB 149
<30· LNB (25·-29·) 199

1.3db .LNBKu 12GHz S&H$6 $109
1.2db LNB 119
1.ldb LNB 129
l~~~B " 1~

OB~~B " 199
0.8dbLNB • 249

50· LNA .(70MHZ & block) S&H $6 $129
45· LNA • 139
40· LNA 149
35· LNA 159
30. LNA 179 Skyvis ion catalog. Ask for your's todayIr--------------------------------------

~ callor All Major Credit S 1:.... •• I ®
sendi~~~adelcald. Cards Accepted I\JYVtS1-0n nco
cilCle ~

1046 Frontier Drive, Fergus Falls, MN 56537 - Toll Free 800-334-6455
Mail in coupon or call Toll FREE today for the SKYVISION Satellite TV Product Catalog .

Deli1(eredfree to your mail box in U.S. and its poss essions.

* International requests add $8 .00 to cover shipping and handling.o Send Skyvlslon Satellite TV Products Catalog
Nama Phone],--1.) _

$89
139
129
219

$239
299
349
439
699

Satellite TV
Anywhere

• Parts
• Accessories
• Major Brands

ORBITRON
Mes h Dishes

"Quality Demonstrated
by Performance"

ACTUATORS
S&H $14

15
15
22

dish & polar tracking moun t

• pomplete Systems
• Upgrades
• 2ft to 24ft Dishes

18" Supe rjack II
24" Superjack XL ball
24" Venture acme
51 " JGS acme

7ft
8 .5ft
10ft
10ft H D.
12ft

WORLD
SATE LUTE TV

AND
SCRAM BUNG

METHODS

"The Technicians' Handbook"
This thorough text is a must-buy for technicians,

satelli te profess ionals 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 form ats including the
VideoCipher II. Oak Orion . FilmNet . Sky Channel.
EuroCypher. D2 MAC. BSB and Teleclub Payview
III. Circuit and block diagrams of all components are
presented and clearly examined throughout the
handbook. This information is a prelude to the
chap ters on troubleshooting and setting up a test
bench . This expert guidance on testi ng, servicing
and tuning is complimented by a wealth of detailed
illustrations.

340pages, 8 1/2 X 10318 over 200photos, diagrams,
wiringschematics and16 tables I appendices I index

~I~~~~~i[~
"Now You Can Watch It Being Done"
Installing or ''Tuning up" your sate lli te system

made simple .

. IJ.~~..o!. .s.~lll: : : :s.~.~ .~ .( ~.S.)..:'::.'::: ::::::.~~~ :~~ .

CIRCLE 234 ON FREE INFORMATION CARD.
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Chenesko Product , Inc,
~~ 2221 Fifth Ave., 84, Ronkonkoma, NY 11n9
md Call: 516-467-3205, Fax: 51~467-3223

Kits-Supplies-Service
Everything you need to recharge toner~
cartridges used with Canon based laser "
printers and personal copiers . "
Use with HP: LaserJet, LaserJet II, 110, liP, III, IIIP ~.
Apple: LaserWriter, LaserWriter IINT,IINTX, QMS:
Kiss, PS-SOO, P5-810, Canon: LB-P8A1 ,A2,II, OKI, NEC, Ricoh, etc.
With our IUts-SupplUs-5.rYic. you can start your own profitable
recharge business or just recharge y~ur own cartridges . Retal

Model ReclIarge KltslSupplies 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 lIP (LPB-4) 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-so/ssno copier. $34.95
4080 Replacement Toner Kit for Ricoh 4080laser. $35.9Sea16
6000 Replacement Toner Kit for Ricoh eooo laser. $14.2Sea/6
9710 200 grms of high quality black toner for ex. $9.9SeaI12
9730 250 grms of high quality black toner for Sx. $12.SOea/12
8011-BluelBr 200 grms of Blue/Brown toner for ex & SX.$22.9Sea112
8057 150 grms of high quality black toner for PC $10.9Sea112
Felt-CX,SX replacement treated felt for all models. $O.9OeaI12
SS-CX,SX seal strips for sealing in toner for reshipping $O.8Sea/12
DPP Drum Padding Powder (pixie dust) $12.95
EverDrum1M OPC drum life extender agent. 40+ applications $41.95
0094 3M Toner Vacuum with attachments. $199.95

Instructions Available Free to Customersl,
Call 800-221-3516 ask for our catalog.

Other Products Available

Wireless 2601 Ready To Go

Panasonic Converter 90.00

Super Z-Tac's 288 175.00

Super special Tri-bi 90.00

I~I

I

Volume discounts

(Caution) This Device Is Sold As A Test Aid Only
To Help Service And Repair Surplus Or Privately
Owned Cable Units Only. Any Cable Owned Signal
Must Have Their Consent And All Channel's
Subscribed To I

~
HmB)

Iii!

ZF-Special - 31.95
Test Most 1600's

Z - Tac "test Chips '* Plus
'Top Of The Line Products Only'

Pal 17 + 24.95
Test Most SSAVI

ZF1 -------- --29.95
Test Most ST Models

(BO'S) HI-TECH PRODUCTS
To Or der-- -- ----- ---- - (800)722-9381
Info Tech Support----- - (313)722-9381

Hi-Tech Sprays & Zappers (Where Legal) Highest Quality Products

ZF2 --- ---- 39.95
Runs 165 on 288 Data

(Raw SSAVI Like New-Call),
(Raw Oak Sigma's New-Call)

CIRCLE 291 ON FREE INFORMATION CARD

Ittook some tireless
effort to finally put

the wheels in motion.
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No one would argue that people w it h
disabilitie s deserve equal access to public
transportat ion. But it took your support to bring
the issue to the fore . And the American s w it h
D isabilities Ad to finally make it law . Thank you.

Because public transportation is for everyone.



IN34A
HARDTO FIND «=I

Germanum Diode
, 00IIPRV200MA

1·9 •••$.25 10....$.20

RoguIor1y
$149.95

FALL
SPECIAL
$139.95

3 AMP $31.50
4 AMP $39.50
6 AMP $48.50

10 AMP $79.50
20 AMP $119.50

LINEARIC'S
NE5M· .25
NE564 1.75
lM733N .65
lM741 .30
UA7805 .39
UA7812 .39
UA7820 .49
UA782' .49
CA31 26E 1.60
lM317T .69

REGULATEDPOWER SUPPLIES
.13.8 VDC

Pecfect torham eq~. CB'I . carI lIOfeo' l Wld
o«her138 V'IX:1'1.".. lEO onindicator.1hoI1 ci'cul
protoctKln Iloncf.ng post_

IC SOCKETS- LOWPROFILE
SP IN 10 22 PIN .23

14 PIN 11 24 PtN .25
16 PIN 12 28 PtN 30
1S PtN 17 40 PtN 43
20 PIN .21 64 PIN 68

TRANSISTORS
2N2222A .35
2~ .69
2N3553 2.75
2N3!>63 .35
2N3866 1.00
2Im04 .10
2N3l106 .10
2N4401 .15
2N'403 .15
t.4 PF102 .29

200 WATT INVERTER
PlIgs tnto yourhght... and NnI"

~
:~Eq-

• SolOonng Iron
· Con1>u1er
• Power TOOIl
• SII&Ye<
• 13"'TV WlIhVCR
• MUCHMORE

UOd-' . PON 200
Ir1M 101015vobIX
Ooltput.: 115 von. AC true RMS
Pow-. 4OOWanspeak,

200 Wanstor 2 rrinUl..
140 Watts contJnOuIly
5· x2-6" x 1.7"

W~ht; 15 0Uf'I0M
Warranty:"' 'fN/

DEAL£RINQUIRIES IPMTED

PN2222A
TM Wortcr, Uott PopuIMTrans_tet
Gen . Pl.ItPOM AMPISWItCtt TD-02
$.05 EACH (I . PIECEloiN. REQUIRED)

{i, VERNIER DIALS
... 1·112" 0iam0le<o-'OMarlUng $7 .25
~ ' ·I fZ' Damllter 0-100 t.larVlg $8.25

, 2"0iam0le<o-100 Marlling $9 .25

I~ AFFORDABL,..' DIGITAL MULTIMETER
.. I , !aRANGES

3 112DIGITl.CO DlSPlA Y
eve · 1000

~ ACV·7Y)
• • 0CA· 1OA

i;;.~ RES · 2 '-lEO
DIODECHECK $24.95

$5 .95

FILAMENT
TRANSFORMER
a.3VCT AT3 AMPS
2 1/04't.x 1 7J8"Dx 1 711r'H

MAGNETWIRE
P.... onomoI. _ .... _

For wndng coils,t,..".lorrnwa and
torom Pncet for 1,...1b.1POO'I
.:14 3.70 _ 4.60
m 3.75 .a6 4.go
m 3.&5 .a8 4.95
.a0 4.00 UO 5.10
1132 4.40

TOROtDS
FERRITE

FT37-43 60
FT37~1 60
FT37·n 60
FT5O-43 75
FT50~1 75
FT5o-n 75
FT82-43 1.00
FT82~ 1.00
FT82~ 1.00
FT114~1 2.15
FT140-43 4.10
FT2~1 S.OO

IRON
T~5-2 40
T·25-6 4O

T-3NI .45
T-37·12 45
T-60-2 55
T-60-3 55
T50~ 55
T~ 75
T68·2 75
T68~ 75
Teo-2 S5
T200·2 4.00

WE STOCK A COMPLETE UNE OF
TOROIDS AND BEADS.

Q-DOPE
SoMIOf'lc:e P'" po/)'Ity r.ne in~ Dl"*
fast and IN.v.. a dNt, ptOtKtrv. c:oaoog on
tonodI. c:oilland tranlfOfTMfa , 'WCh noOf
~ en.ct on incIue:tNe v....Uay Po
be UMd as . cenwt! tormcWded Of~ed
lt~ m.:MI d potystyrene
__ 8n.oaIl2a oz.5Qm) ...._$3.75

.,4 3.25.,6 3.30.,8 3.35
rn 3.55
.22 3.&5

.09

.09

.10

.10

.12

.15

.17

.20

.20

.20

.25

.25

.25

.25

RECTIFIER DIODES
1 AMP SO PRY
1AMP 100PRV
1AMP 200 PRV
1AMP 400PRY
1AMP 600PRY
1AMP 800PRY
1AMP 1000 PRY
3 AMP 50 PRY
3AMP100PRY
3 AMP200 PRY
3 AMP 400PRY
3AMP600PRY
3AMP800PRY
3 AMP 1000 PRY

SIGNETICS NE602N
SaJ&nced t.l lJlllflOSC Popular IC among
~.,. fof buddtng DC lind Iuc*·hel;
,~

$2 .25 ••••• BUy 3 OR MORE .•.$1 .99

lN 4OO1
1N4OO2
1N4003
1N4004
1N4OO5
1N4006
1N4OO7
1N54oo
1N5401
lN5402
lN5404
lN5406
lN5407
1N5408

EDGEWISE MOUNT5-METERISWR
2OOI'A""""'" S-_.;gnolo-6Odb. HMIWO
Nt ftItlQM w(h ho6Mlor mourtu'IQ
MMIUf1C apxOX. 1 l J2"'WX 1 1U-o X7J8"H $4.00

2OClt&Arrowment,~rNd& ~
_ aignol(O-3Odb)ond SWA~
s.m.mountllQ as abOve
M....... , »"W x1 114"0 x3/4.... $4.00

z
~
ms::
tIl
m
::0

$7.95

~
. .,
~

$18.95

LOGICPROBE
fWd ..... Dig'" log;< P.­
ptO¥ICtM:~and~UM

in the nwau,.".... alleg e:arcuitl
. . ....Y' Iogoe_lhogh e<1ow).
Pl*.. and YOttage trar-.ien1J, down
10 XlO MOOIeconds High inllnlil:ylED__ ina....

rMPQnlelO 1ht logicstat.

FISHCALLER
Tho F""Caller,__od,

makM a dc:king aouncllhat lhouJd
anracthungry f.h in the vtcinIy .

SPIDER(Infrs·red)
An inteflgent robot wtrichknows how to avoid
WIlerl_«ICe. Robot em1s an infr...-l bNm wtUc::h
detecta an obI\atIeI in hoot and au10maticaly tvrnl
lett and oontin~ on , PQWMed by~W and 2 M
balloriN (no! ilcludod). $62.95

SIGNAL INJECTOR!
TRACER

This. t\AnCy I_f. iI boll a tlgn&l
fit'*'J.lexand rt<:*V't(. As a
~exUM lt loc:hedtout&n

arrPt-,a. by Itage . Abo 1..11.
AMradio IFand RF ttIgM. 14 a
~ )lOUCIn penpoint where a
delectlWIp&r1uml 'MIl1anatnlt
and ,..... aimJbneOIAIy.

KITS
Complete with PC Board and Instructions.
Educational, Fun to BUild, and Prsctlcal.

MEDUSA(Sound sensor) ~.
A wdn; robotWIthan Mctronic twain. Regilottl'ing your
00fm'I&I'ld , U. robot atcs 10 hot:It* on Is • • and S1q)&
autOl'nlllcalty aft... . pteMt~. MoYetntnt: 2 legs on \
Ndl sdtl of Cfank shaft. Control: Sound MftIOl' inc:b:I~

oonden,.,.rnc~IJl'''lex, Pow_ed bytwo 1.5V
ball ...... N _(no! ind~. $41.95

G-15V POWER SUPPLY
Theo-15V PowerSupply .. OM 01
the mos.lUMluI,~ power
tl.4lPl_ you can tMcI . k wil aURiY
vdtage to tr.,..lex rachOl, lape

~-
$12.95

SOLDERLESSTESTPRODS

Bu.cK .....$1.00 RE~ ~~;~O~ - 0:1 : :t

Call 1-800-866-6626 ORDERS ONLY
(catalog requests can not be taken on toll
free number.) •

~~~~~~~:~~g;~:turday [Z]., ..
OR WRITE TO: ~
Ocean State Electronics, -
P.O. Box 1458, Westerly, R.1. 02891

OR FAX TO: LOCAL CALLS USE
(401) 596·3590 596-3080

If pay ing by CREDIT CARD include Card No.
and Expiration Date
Mail in orders please include $4.00 shipping
Minimum order $10.00
R. I. Residents add 7% Sales Tax

ORDERS RECEIVED BY 1:00 PM EST­
SHIP SAME DAY!
FREE SHIPPING ON ALL MAIL IN ORDERS
OVER $25.00.
Applies to UPS Ground In Continental U.S. Only.

INSULATEDBANANA PLUGS
8u.cK $.89 RED _ •. $.89 ~

TEST LEAD WIRE
18 GA_He:a:tH Rubber Insulidion (Not Pi&stJc) Rated5000 VOlTS
5-099FT........ $.201FT ' 000 FT.......$110.00

SpecifyCol... : Rod ...-. __

COPPER CLAD
PC BOARDS

SPOT ON-oN $1.25
DPOT ON-oN _ $1.50

3" EQUIPMENT FAN
New notaP'A
MFG ETRI , ModI l 26lJ , 115VAC
M~3Wx31J8'"xI 112"'.

Thisis a t(:9 quall y 1M .

$9.95 Buy2 or more ...••...$6.95

PANAVISE
INTERCHANGEABLE VERSATILlTYI~

~ 'l.JQr
STAND'i:~ HEA~ :« STAND':: BASE

$20.99 .a15 $17 .99
CIRCUIT BOARD HOLDER

$23 .99

TRIMMER CAPACITOR ASSORTMENT
Top Ol.oolcy. & ~
',bi)' conain lOme two and thtM gang as ... ~ \\"
10 pCB $1.50

LJ eJ
4" x 6· DOUBLE SIDED $.99
3 1/4 x63/4 DOUBLE SIDED 89
6 1/2 x6 SINGLE SIDED 1.25
7 x 5 SINGLE SIDED 1.50
8 x 7 SINGLE SIDED 2.00

lJIed torhNI tr...ttr from~
conctue:tor de'tic:el lomounmg
pain ..

TUBE, 21 GRAMS ...... $2 .50

HEATSINK
COMPOUND

CIRCLE 231 ON FREE INFORMATION CARD 5460



Mail (.'beck or Mme)' Older to:
UCANDOV....

P.O. Box"921
OreeaWIIB •OR 45331

POI' PAL 'rideoI Contact:
Blectronic AlRlablJ Co.

P.O. Box 21191. Rd._are 1030.
Cbristcborcb. New Zealand

Part 6 Oscillators
Digitall
Digital 2

$34.9.5
$34.9.5
$34.9.5

VCR Maint&Rep. $34.9.5
Intro to VCR Rep. $34.9.5

Bach Video is app. 55 Min. long

Call Toll Free

1-800-678-6113

Part 1 DC
Part2AC

$34.9.5
$34.9.5

Part 3 Semiconductor $34.9.5
Part 4 Power Supplies S 34.9.5
Part 5 Amplifiers $34.9.5

Le1Urniimlg IBlectt<tlmics has never been Basielr ~
These Comp .. Animated VIIS V"eM Vividly Dlustrate ImpodJUlt Blecttonic ee.cepu

You Derserve
the DCANDO
Advantage.
Order yours
todayl

CIRCLE 237 ON FREE INFORMATION CARD

RADIO/TEC MODIFICATIONS
$19.95

A mustfor every HAM library, this
book provides detailed modificatiol

information, (such as expanding
frequency spectrum to commercial

frequencies), for Alinco, Icom,
Kenwood, Yaesu, and other radios.

Weil written and easy to understand,
it is sure to be a favorite!

copy ' Iron· etch
PC BOARDS 1·2·3 EASY

with TEC 200 FILM
1) copy circuit pattern on TEC-200 film

using any plain paper copier
2) iron film on to copper clad board
3) peel off film and etch

5 sheets, 8-1/2" x 11" $4.95
instructions Included

COMPACT AS SWITCH
$10.00

BIG DURABlE FAONT-PANEL PUSHBUTTON

SWITCH, AND velCRO FASTENING STRIP

MAKETHIS THE PERFECT UTTLE DATA

SWITCH. MOUNT IT UNDER THE DESK,

ON THE SlDE OF THE COMPUTER,
PAACTlCAU.Y ANYWHERE I

SPECIFICATIONS:
I/O PORTS: RS232 250 FEMAlE CONNECTORS

CONNECTIONS: RS232: 25 WIRES FULJ.Y

CONNECTED

ENCLOSURE: HIGH-I...PACT PLASTIC

DI...ENSIONS : 73 ......X 25 ...... X 113......
No POWER REQUIRED

BABYCHASERjBOSSALERT
$9.50 [!b

This two-piece alarm unit allows you to
keep track of your camera bag, purse, or
little Cindy-Lou. Clip the receiver to your
belt or slip it into your pocket, attach the

transmitter to your toddler or drop it in your
camera bag. When the transmitter and

receiver get too far apart (about 15-30 feet),
the receiver will beep. A minor adjustment
to the circuitry makes the unit beep when

the transmitter and receiver get close
together. If you can get him to wear it, it's a

great way to know when the boss is
heading your way!!l (includes batteries)

(approx. dimensions rcvr: 2-5/8' x 2" x 9/16'
xmtr: 2-3/8' x 1-1/2 'x 7/16'

THE FINE PRINT :
PRICES SUBJECTTO CHANGEWITHOUTNOTICE

GATPNAY IS NOT RESPONSIBLE FOR PRINTING ERRORS

[II] SUPPLYOF SOMEITEMSIS UMITED~
PRICES00 NOTINCLUDE SHIPPING ~

MASTERCARD ANDVISA ACCEPTED

~
BEEP BEEP I!

• •• CAR SOUND SYNTHESIZER
= $6.95

With the press of a button you can
create the sound of a car engine starting, a car

shifting gears, or the sound of a car horn . Works
with power of 6-12 v (a 9 volt battery works great !,

or use a cigarette lighter adaptor to hook it up in
your car! Also great for bikes !)
dimensions: 3-1/2'x 3-1/2 'x 2'

12VDC GEARHEAD MOTOR
$12.50

1/8" dia x1/2"length direct drive motor shaft output
1/4" dia x 1-1/4" length gearhead shaft output I

gearhead approx. 2-3/FJ' x 3"
motor a rox. 1-1/2"x 2"

GEARHEAD STEPPER
MOTOR

$9.95
OPERATES ON 12 VDC

.lIr__,-7._5-,DEGREE STEP ANGLE
lead approximate dimensions :

identification gearhead 2-3/4' x 3'
data included motor 1-1/2' x 2-1/4' dia.

.lIc----......haft3/S· diax2-1/2' length

great for 1~~~~~;;;;';;~:=~~~~~~i==~~~~~~~~~~===:=mrni~m~mffiim~rn5Fm~
robot

enthusiasts !

54BP
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870W. CIENEGA AVE., UNIT t. SAN DIMAS, CA 91773

$ 3250.00

TEKTRONIX 576 CURVE
TRACER

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

Synthesizerl Level Generator

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

$ 1250.00

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 3336B

HEWLETT-PACKARD 3586B

FAX (714) 592-9518

$ 1795.00

WAVETEK 2002A

$ 2200.00

AM/FM Signal Generator, .5 to
512 MHz, + 19 to -145dBm RF
output, counter, phase lock.

$ 2650.00

Sweep Generator, 1 to 2500 MHz,
in three bands. A fourth band cov­
ers the entire range. Internal
harmonic markers.

Synthesized generator mainframe
with HP 86601 A RF generator
plug-in, 10KHz to 110 MHz. Also
with HP 86632A, RF generator
plug-in, AM/FM modulation.

HEWLETT-PACKARD 8660 A
WI 86601A & 86632A

HEWLETT-PACKARD 8640B

(714) 592-2940

Sweep oscillator mainframe, uses
86200 series plug-ins, sweep and
cw function.

Sweep oscillator mainframe with
RF plug-in, 10 MHz to 1.3 GHz.

DANBAR SALES CO.

$ 750.00

$ 1750.00

HEWLETT-PACKARD 853AI
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

HEWLETT-PACKARD 8620C

HEWLETT-PACKARD 8620C
WI HP 86220A.

HEWLETT-PACKARD 8620A
wI 86230B

Sweep oscillator mainframe,
plug-in goes from 1.8 to 4.2
GHz.

'$ 1200.00

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

W14.VETEK 1067

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

output 75 ohm, includes manual.

$ 795.00

HEWLETT-PACKARD 1645A TEKTRONIX 7704A HEWLETT-PACKARD 435B

Data Error Analyzer, SYNC/ASYN
operation, will determine, out of
lock, received data inverted, bit
'error, carrier loss, clock slip

among others. $ 895.00

Oscilloscope mainframe 200 MHz
BW, CRT readout, comes with the
following plug ins: (2) 7A26,
dual trace amplifier, (1) 7B80
delayed time base, (1) 7B85,
delaying time base.

* SPECIAL * $ 1250.00

Power Meter,
comes with HP
8481A power
sensor & cable.
Power range -25
dBm to + 20 dBm
with 8481 A.
$ 1150.00

r
WANTED: ELECTRONIC

TESTEQUIPMENT

Call or fax us your list.

r
All test equipment has

been tested and is
guaranteed to be in good

working condition.

r

WEACCEPT VISA
ANDMASTERCARD.

z
~
m
s::
ttl
m
:Il
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MINIMUM ORDER: $10.00 plus $3.50 Shipping and handling
We accept MC, Visa and Money Orders.

SEND ORDERS TO: The Electronic Goldrrme
P.O. Box 5408 Scottsdale, I\l. 85261

PHONE ORDERS (602) 451-7454 FAX ORDERS (602) 451·9495

T"", .-ale higl power '""4'S on one PC
boatd . Eech'"'1' has II ov.n IeYel amoI Md
puts out IWl ila_ 20 walII AMS. FeuJ...
red LEO 'on' i"dcalor Md bw dslortion
ciro.itty. Great sle<oo booot... '"'1' ... )OJ1'

cor I<U'ld system. Use wi1h trtf .peak....
~ d. hlwldrog aI Ieest 20 walII .
Operat .. on 1211llC. Size d. board: 6' x 2.25'.

C6442 $19.95

INEXPENSIVE
GEIGER COUNrER

1
1 =.:l: .. G~e<

00 97L h Iho v.ortd belay!

~o <> =1hi1
waled Gaige< t.tJei1er l.JbeMd speake< that
orrits clicks n propafun l:>Iho raCl8tia1 level.
Deled. Bela Md G....-ma rays. Operat.. fran
one gv baIle<y(not ilclJded). Only3' x 1.88'

C6447 $39.95

24KHZ ULTRASONIC
TRANSDUCER

Hig1 outp<i ul rasonic
InvlsO.Jcels ... use n Utra­
sonic pest repelleB. toglar
alarms. Itlr'n()(e oonltols. etc.

Size 7~ dia'nete< X 3/8' f>ick.
G951 $1.50

INFRARED DETECfOR KIT
Greal '"

~@ testing Md'\0 ~ .....I.p verifICation

-v~ 'l/ d. n ratedJ-. / '" outp<i ."Y u...a sensitive

• L,.--;'~+C7':7C"---;-:-' sensor MdelocIronic itIy to respond l:>all types d.
nrared TV. VCR. etc. rerrete controIen; Md
LEOs prodJc::i'lg I<U'ld Md igmg a briglt
red LED. 9V baIle<y(not 1lcLded) . Sized.
board: 2.5' x 1.4'. C<lrr4>Iete wilhaI parts. PC
board Md i'lstructilns.

C6441 $5.95

5VDC 3AMP POWfR SUPPLY
RegUated power~ made by SOlA,

• r-~=",""" features nlegrated circu~
regulalcn Md precislon pe<­

1 1o;~:::·rn11" fooTn<roce. Has short circul pro-
18 . , tediln. bw rWIe Md isoIeIed

:O'r.-..r.-. ClUIXt. Operal .. fran &Ialdald
\V,-:".. 120 we.

• ...::.-.:.......IIll G699 0.00

The Engineers Collaborative, Inc.
Rt. 1/3 Box 8C Barton, VT 05822 USA
TEL: (802) 525-3458 FAX: (802) 525-3451
Call Toll Free (800) 336-8321

Call Toll Free
1-800-336--8321

ff

TEC/~

6805 Microcomputer
Development System

Big Plans ...
Small

Budget? ?

TECI's MCPM·1 system allows your IBM PC and Compatibles to be
used as a complete development system for the Motorola 6805 family
of single chip microcomputers. Many time saving features at an
affordable price.
MCPM-1 Programmer for Motorola MC68705P3, P5, U3, U5, R3, R5

MCPM·1 wi driver,assembler,simulator/ debugger . . . . . . . .. $449
MCPM-1 wi driver program only $349

Also available - Programm er for 68HC05, in-circuit emulators, "How-to"
Primer, and many software tools to help you.

CIRCLE 281 ON FREE INFORMATION CARD CIRCLE 254 ON FREE INFORMATION CARD

IMMEDIATE SHIPMENT
UNIQUE

EASIER TO USE

International MicroPower Corp.
We put the DESIGN back Into kit design ,

SCHEMATICS AVAILABLE
SURFACE MOUNT COMPONENTS

PRE·ASSEMBLED TO BOARD

International "'oroPo_ CoIpototIon
3305 W.Spring t.buntlin Rood, Sul. 60

LtsVeglS, NY 89102
V1SMoIC (000 Idol$5. J>J -'1doI $150SM)

ULTRA HIGH ADEUTY UNDETECTABLE
Wireless MicrophoneTransmitter WJreless Telephone Transmitter withautomaticbatterysaver
lhasa FM ~ansm iqer d<Mces are S1Joeriq ~ o4ller lOis. Yoogetmucll.more lof.YCU' moneywittllho lolc!ri:l<l feall.res: (CllIllpare\) ol!lersl}
"TM> Varactor1lriiJl9 83-108 MHz; ;~8OSlOIl Ydtage ragUalor; -W D-un 1lrii!1l klfease ofuse; ,SlabIe ~ilquency regard... 01
temperaue orIoaang

Wireless Microphone Transmitter WirelessTelephone Transmitter
IMC-WM·1$39.50 IMC-WTT·1 $39.50

1-800·992·3511
ORDERS ONLY

(SORRY, NOCATALOGS)

ATIEHTION:COMPLETESCHEMATICS ONLY $4.50 ORDER
8EFORENOV.21.1991 ANDRECEIVEEfTHER AFREE

SCHEMATIC OR FREE SHIPPING&HANDUNG.

World's FIRST hobbykitforCALLER LO.
SeeWHOISCALLING before answeringthe pbone.
Simpletouse:

- Pluginto standardwaljack
- R5-232 to PC orserial printer

IMC·CID·1 K kit$38.00
IMC-eIl)..lA II_bled &_ $45.50
ep__d_lo dilpay'*'s onPe n _10 d* lit.

IMC·CIDSW·1$6.50
(CaJe< Lo.notjOtMilsIN~.0l0dt";111 yo",1oclj phone"''''P'''Y.!
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HSC's High-Tech Potpourri is
your opportunity for savings!

Power Supply Specials!
~ lnllll1 QIlW J:lSQt ~

Style "C"Style "A"

SQ. I
~

- .- .......

"A" 1101220 VAC 5 VOC@2A 12541 $19.95
12 VOC@1 .5 A

Compact switching supply - 2.5" x 5.5" x 1.25" on PC Board (no chassis)

Nole: lIIuslrations are approximate representations only, and not to scale!

"A" 110/220 VAC 5 VOC@ 9 A . 4751 $ 9.95
12 VOC @ 3 A (5 A peak)
-12 VOC @ 1A
15 VOC@ 1.5A

Closeout of larger swilching supply (pullouts)- 4.5" x 8.5" x 2" (no chassis)

"B" 1101220 VAC 5 VOC@32A 10928 $ 9.95
12VOC@4A
-12 VOC @ 1 A

Closeout of HUGE switching p.s. - 13.5" x 5" x 2.5" on frame. 250 WattsI

"C" 1101220 VAC 28 VDC @ 1 A 10646 $ 9.95
Nice linear supply - 5" x 4" x 2" in frame, new in box. Large quantity!

SCSI Interconnect Cables
~ Descdptioo J:lSQt ~

"A" 18" Macintosh (OB25P 10 CN50P) 12938 $7.95
"B" 18" SCSI (CN50P 10 CN50P) 12029 $7.95
"C" 5" SCSI Ribbon (IOS50 10 ICN50S) 9625 $5.95
"0" SCSI Terminator, Ex1ernal 11397 $6.95

(Note: SI)1e "A~ and "S" had wrong part numbers in prevlcu s ads , pease de sctl::le whe n ordering )

,--
I
Il __

dbx Noise Reduction Unit
for your personal stereo

Uses two AAA batteries (nol induded)
For dbx (or type "B" Dolby) encoded lapes.

4318" x 1 1/4" x 1 3116", wilh ben clip.
Reduces lape hiss, increases enjoymenll

HSC #12414 $4.95

Everex EV100B

14" Monitor
Amber Monochrome (similar 10 illustration)
"Flat" Low-Glare Screen, Hercules compat,
Factory Returbs, 6 Mos. Warranty
HSC# 12530 $79.00

,p." ' :f~~"
.4[' ::;:.(itt \\\ i ;

~j ~~ ~\~ ~" ' ! %\. ;a: ~-"--'
~ /. ../.. ~~~ -" .#).7'

. -.'"~.... I: f1-sv»<ro ~.
.

Slyle "A " Slyle "B" Slyl e"C" Slyl e "0 "

BUlk-packed 3.5" HD Diskettes
No boxes, no labels, no fcolin' around!
Just a plastic-wrapped slack of 25 high-quality, high density
(1.44 MB) 3.5" diskettes. More bytes tor Ihe buck!

HSC #MED-OOO-OOOOO2 $17.25ipackage of 25

One-Offs.."Oddments...
Objets d' High- Tech

These items m'ghtbe gone by the time you read this . but they are indic ative of our varied Invento ry:

z
~
m
:!:
tIl
m
:0

.ew
$19 .95
$19.95
$14 .95
$79 .95

MourtmSMt
Bare Gla ss
Bare Glass
11" Steef Bracket
Alumlrun T<t>o

~
9.5"xl- l .25"
S.7S" x 1"
10.S" x 1.25"
16.2S" x 1.75"'

HSC's Laser Kit is Back...
...at it's best price ever!

The Idt that brok e the pric4tbarners for lase rs ~ back. and now It is the best offer yet! Our owncusto m
designed PC board measures 2.25R x 8~ and comes Wlth most of the ~ents you WiI need to
~t a Hellum -Neon laser 1.4> 10 4 or S MirllWatts rurnng on 100 VAt; 1If1Xrt. AI you need 10supply is
an endosure. At:; co rd and swrtch. and balast resistor (dlf'ferent tor every tl.be ). You should not
atte"lJf: this lUI: if you have not bui!t kits before and de vek>pedgood so ldenng 1ec~ue . tt is not
drtfleutt. but requir es excel lent soldOr joi nts 10 wor'f(, properly. OUr regular price tor the krtis $45 .00 ,
bUt"';'Re stock lasts , you can buy the klt~ a 1 - 2 MiJli'Watt laser tl.be (used) tor SSO.OO! The hbe
comes with a mounting bracket and A.)denconnec tor, and whlle you can cut the eeroecter ottand
sok:ler the wires di tec:tty to the PC Board , you may want 10 buya mating conoectcr for $5 .95 .

.....Uum·Neon Laser Tubes :

IiSQ! ~
124n 2 mlllWatt nom.
12478 1 milliW att nom .
11258 1 mlDiWatt nom .
12387 5 milM'att nom.

More Laser Goodies
for Advanced Experimenters

Epoxy Encapsulated user Pow er Supplies:

~ Ji¥l!ll Ql/lIllll Slz. On inchos l flD. l<2<!2
80005 1101220 VAC 1.4 ·2.6 KV. 4- 7 rnAadj. 425 x325xl ~25 $129 .00 NA
12442 11o.'220VAC 1.75 KV,5mA 425 x325 x l .125 $ 65.00 UAT
12468 110VAC l.SKV.3.7 ·5mAadj. 6 x 1.5 x l .125 $ 69 .00 UA
11240 21·36VOCo 1.5KV.5 mA 4 x1.5 x l ,125 $39.00 UA
11241 21 ·31VOC" 1.1 ·1.5KV.3 .5 mA 4x1 .5x l ,125 $ 39 .00 U
80000 10· 14 VOC 1.6 . 2.6 KV. 4.6 . 6.5 rnA adj. 3.75 x 1.5 x 1 $129.00 NA
800 15 9 VDC 1 · 1.5 KV. 5.2 mA 4.25 x 1 x 1.5 $ 49 .00 NS
80004 7- 9.6 VDC 900 - 1.SKV. 4.5 mA 2.125x lx .625 $129.00 N

Codes : U • used, N • New , A • Akien HV Connector, S • Spade HV Terminals ,
T . RequIr•• 5VDCTrtggorirI><Jl

·598 l.rIear Power SloAA' '1 064 6 Abov e for 28 VOC-8uy It to( $5 .00 WIthone of these suppies!

user Power Supply Kit HSc.BOOO3 $45 .00 Add $5 .00 for Hsc.1 1258 1 JAWlaserTube
Fem.'e Alden High Vol\llge Conneclor (M.te, with abc ve tUbe) HSCI:12457 $5.95

Te rms : Some qu antities at. limft8d : all Items Slb)ect to prior sale. Mi nimum o rde r : $10 .00 pius sh ipping.
Ot'ders under $20 .00 slbfect to $2 .00 handlmg fee . AI orde rs shippedFOB Santa Clara, CA (this means you
pay freight !) by UPS Surf ace (no P.O. Box es) u~ss othef"Niw :spe<: lhed . in wNe h case preYalftng carrie r
rate pkls $5.00 hand ling fee appIt$s. Prepa id orde rs tor merchandi se amounts only will be shipped height
COD . If you have que stlons about your order, canCustomer Service at (408) 732·1854 M-F9AM toSPt.APST.

(408)732-1573
(916)338-2545
(707)792-22n

$99.00

Ueonix 4207N "OmW Hekum·cadmlum (bright blue!) Laser & Power Supply $1295.00
Varian Aer'09l"aph Mode l 400 Gas Chromatograph W'lth Model 485 Recorder nertaoe,

Housto n Instruments Chart recorder, manual $495 .00
BirdstgnaJCorps TS·1 18AJAP RF Wattmeter/Load (2 ea.) 50 Ohm , 2 - 500 Watt . 20 ·1400 MHz .

La~ Coaxial Connector (Type Me"?) $195 .00 ea .
VIckers Photoplan line·Width Measurement Sys,tem (Binocular Micr oscope with Digital ReadoUC)

12.5x Eypie ce s, lOx, 63x ObjoctIves . LafT4). Powor Supply. Readout $750 .00
Aw'ied Ma terials Ref lectometer r (2 each) $49 .00 ea.
HP 628A SHF Signal Generator $129.00
Ultratech Mode l 600 Plate CleaMr (wen used , unknownconditio n) $49 .00

The Lowdown on a great Sub woofer!
He,. ls sometlWlg HSCdon not98tewryday...A.uctIo gearl
This ACe Soundshaper Slbwoofer (Mode I 301S) Issmal in
liZ. (11" x 7.5" x 17") bl< big on perl""""..... FOOdlho
outputotboth channetsfrom yourster&o~.rlnto It,and
the n hook YOlKklft and r1ghtsateUitespeakersonto ls output
IMmlnab:. Th e f lrst -<>rdercrossov er sends trequendes from
110 Hz and above 10the u tellitas .and the 41 to 16SHz band
ls'oproducodbythoS-dua!volcocoU .hign-fluxdrlvor. I'can
handle 150 Watts peak, 50 Watts RMS into 4 ohms imped ­
ance . The cabll"MlI t Is a hlgh- fashlon meta llic chatco al black,
'NItha stfuctural foam noryt front coye r and b4acktextured
vinyl ove r hlgh-de nsity part1cle-board aides. The unsItiVIty
IaU dS ""- l dS (l Watt at 1MGle r) and the who le unit weighs
15.S bs. These are brand new In the carton . and w~ for
$99 .00 . but only while thoy last!

Toll Free (Orders Only ) 1"800-4 HALTED
R.rail Sfores:

3500 Ryder SI. , Sanla Clara, CA 95051
4837 Amber Ln. , sacramento, CA 95841
6819 Redwood Dr., Cotat i, CA 94931

CIRCLE 245 ON FREE INFORMATION CARD
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SOMERSET ELECTRONICS 440-
8

'1)(/84

Announces... THE MICRODEClM 'SERIES'

The Call Identlfl r has the Answ r
8 dl.plays callera phone number

when your phone ring.
8 at ...... phone numbers !t79.95P1ld

wlth elate and tI.... of call Chetklmooey Ofder

CABLE TV "BOXES"
WHOLESALE PRICES!

CONVERTERS e OESCRAMBLERS
REM OTE CONTROLS • ACCESSORIES

FROM S9 .95!! CALL NOW!!
- GUARANTEED BEST PRICES -
- BEST WARRANTIES -COD 'S

- IMMEDIATE SHIPPING-

LAKE SYLVAN
SALES, INC.

1·800·800·4582 PHONE

1-612·895·9454 FAX

Do You Know Who's Calling
When Your Phone Rings?

SURVEILlANCE-GOUNTERSURVEILlANCE
EQUIPMENT CATAlOG...$5.00

~ P.O. Box 337, Buffalo, NY 14228
(716) 691·3476

Dealar Inqulrl.. Invltacl
Checlt wi1ll your local Phone Co. forCAillR ID service availability

**

*

**

FEATURES:
(Compact Size: 1.3Hx5.1Wx5.30)

MORSE: DECODES CW WITH
Autospeed, software filter, speed display *
RTTY (60,67,75,100 WPM) (major shifts)*
RTTY (bit inversion)
ASCII (110 & 300 BAUD)
ASCII (bit inversion)
AMTORISITOR Mode A-ARQ
AMTOR/SITOR Mode B-FEC
WEFAX (with VIP50)
Smart display/Intensity control
On/Off with volume
Serial Interface

Code Oscillator *
AVAILABlE OPTIONS: .
Display Colors: (Green standard-no charge) Red, or Yellow (your choice) $15.00
NICAD Batteries for portability $29.95 Model VIP50Adaptor $189 95 *
·MD300 price includes the VIP50 Interface Adaptor.
(TV Stations, phone companies, and public utilities are selecting MICRODECTM for their
operational and FCC requirements - FCC Docket 86-337.)

call US for special1ntroductory prices and orders at 1-800-678-7388.
Fax orders: 1-407-773-8097 • Technical assistance: 1-407-773-8097
VISA • MASTERCARD • PERSONAL CHECKS • MONEY ORDERS
SOMERSn ELEaRONICS, INC. • 1290 Hwy. AlA, Satelite Bch., FL 32937

NOW IT'S YOUR CHOICEI You select the Model and the features to meet your decoding and
budget needs"! Each choice is fully upgradeable to the top of the line! With our new VIP50
Interface you can choose an expanded display (32x16 characters on your televis ion) and hard
copy - with or without a computer! Price s Plus ShlpplngIHendllng

MD100 BASIC MD200 PLUS MD300 MAXIM
Ust: $229.95 Ust: $329.95 Ust: $429.95·

PRESERVATION
PLAN ON IT

Write:
National Trost
for Historic Preservation
Department PA
1785 Massachusetts Ave., N .W.
Washington, D.C. 20036

Planning on restoring a house,
saving a landmark, reviving
your neighborhood?

Knight Patrol"
Talking Home Alarm Kit

A high end alarm system at an affordable price!
Features incl ude:

• Verbally warns burglars away
• State of the art PCF 8200 Speech Synthesizer
• 21 Sensor Zones, 2 Arming Circuits
• 2 Five Watt Audio Ampli fiers
• Auxiliary Alarm
• Real TIme 24 Hr. Clock
• A lOA & 3A Relay Circuit for Sirens, etc.
• Alert/Sleep Monitoring Modes (verbal status)
• Trigger Memory (verbal status)
• Self Diagnost ics & Performance Monitoring
• Microprocessor Controlled
• Pleasant Female Voice
• Expandibility & so much MOREl
Available as a kit or pre-aasembled.
Write for free Info or send sa for
full-line catalog. A complete line 01
peri pherals is also available. Cam­
plete circu~ board kit $253.00 +
$1Q.50 S & H. (CA residents add 8%
tax) . Complete systems starting from
$048300. Instruct iona l video tape
(VHS $9.95 + $2.50 S & H).

:Pnladin ~ltttrnnitJ
19425-8 Soledad Cyn . Rd. ~"~ \
SUite 333 Dept . RES
canyonCou ntry. CA 9135
(805) 251·8725

"We protnt 200r wtIr'

CIRCLE 255 ON FREE INFORMATION CARD

; Boole and
: Sample Kit

only

P29·90
I Plu, $4.00 P&H j
r CA ord~rs odd 101";'- _.~.:::...:r~-~:,

Mondo-tronics
2476 Verna Court

San Leandro, CA 94577
Phone : 510-351-5930

Fax : 510-351 -6955

Connect Muscle Wires toa battery orother
power source and watch them contrad in
length! Remove power, and they relax and
are ready for millions more cycles.

Muscle Wires let you create direct linear
adion without heavy gears, coils, or motors.
Use them in robots, models, planes, 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:

'00-374-5764
Visa, Me, check, MO
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Antazing 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")

7~t;~~~ f1J aLl UHteI

The perfect Christmas
stocking stufferl

• Electrical
Eleclrlc Wire Size vs load
Wire Classes & InsulalJon
NEMA Motor Frames
Wire & Sheet Guages
Electric HP vs Torque
Resistor Color Codes
capacitor Color Codes
Pilot lamp Specs
Fuse & Battery Specs

- - - - RF Coli Winding Data
Wire Size vs TurnS/Inch
Dedbel Tables

• Air.
• Automotive
• Carpentry & Construction
• Chemistry & Physics
• Math
• Mining & Milling
• Money & Currency
• Physical Constants

• Plumbing & Pipe
• Rope, Cable, & Chain
• Steel & Metals
• Geology
• Glues, Solvents,

Paints and Finishes
• Hardware
• Surveying & Mapping
• Tools
• Water
• Weights of Materials
• Welding
• Computers & Printers

Computer ASCII Codes
IBMcIll PC Error Codes
IBMcIlllnterrupts--lO Map
IBMcIllMemory Map

• 3200 Conversion Factors

• Generallnformation
US &State Holidays
Signs of the Zodiac
Flowers of the Months
Anniversary Names
Radio Alphabet
Morse & TEN Radio Codes
P5SIzes (Inti)
Mil Rank & Grade
State nformatlon
Climate Data of the US
Time Zones of the US
Time Zones of the World
Telephone Area cedes ­
World Airport Elevations
lost Credit Card Phone #'s
Airline 1-800 Phone #'s
Temperature Conversion
Sound Intensities
Body Weight vs Height
Wind Strength SCale
Wind Chill Factors
Firewood compansons
Frequency Spectrum
Sun & Planet Data

• Detailed Index

TotalPrice Each

An incredible shirt pocket size reference book on IBM® PC's and
compatibles. If you're a PC service man, hacker, hobbiest, or
general user, BUY THIS BOOK!I! It contains a wealth of hard to
find information that took 1000's of hours to collect. By Thomas J.
Glover and Millie M. Young. GREAT STOCKING STUFFER /

• MS·DO~ 5.0 Reference
• PC Industry Phone Book with over

2000 main and tech support numbersl
• Specs and configuration information

for over 1000 Hard Drives II
• ASCII Codes, PC Error Codes
• Interrupts-IO Map-Memory Map
• 80286 Hard Disk Types
• Printer Control Codes
• Cable Wiring, Modem Commands
• And MUCH, MUCH MORE

Quanti

• Mystic Star Frequencies
• Pro Words
• security Clearance BasIcs
• Country Codes
• secret service Frequencies

INTELLIGENCE HOT OFF THE PRESS· IT·S HERE!
Pocket PC Ref

Descri tion

• Callslgn Country PrefiX
• Red Cross Network
• TV, Audio, CB Frequencies
• Aircraft I Country Codes
• Police 10 and 12 Codes
• Are Codes I Frequencies
• Border Patrol Frequencies
• Repeater Frequencies
• Cellular Telephone Frequencies
• Civil Aircraft Markings
• Road Cond ition Codes
• US Military Bases I Frequencies
• Goodyear Blimp Frequencies

LATEST
Now, for the first time, the meanings of more than 35,000 terms,
phrases, abbreviations, and acronyms used in the international intel­
ligence, law enforcement, military, and aeronautics communities
have been compiled into one convenient, well-indexed volume. Ifyou
have a scanner or shortwave receiver, LATEST INTELLIGENCE, by
James E. Tunnell will unlock a world of listening possibilitiesI

Company: _

CIRCLE 260 ON FREE INFORMATION CARD

Sub Totalt-- .,

Shipping & Handling (see table at left)
Sales tax (CO residents only), add 4.7% of Sub total+S&H

1------------1
All payments must be in U.S. funds. ORDER TOTAL '--------_..1

Order $ USA Shipping & Handling
$0 to $10.00 $2.00
$10.01 to $20.00 $4.00
$20.01 to $100 $6.00
Canada orders add $1 to above S&H

Name: _

Address: _

City/State/Zip:__________________ Phonet(,-)1---- _
Payment enclosed (circle one): Check Money Order Visa MasterCard Prices subject to change without notice.
Card #: Exp.Date:__ Signature: _

Dept 961, P.O.Box 557, Morrison, CO 80465
Toll Free Order Line (800)873-7157
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INSTRUMENT ENCLOSURE
Two piece high·impact grey plastic

is0.1" thick and snaps together
holding two aluminum panels

(5.2" x2.6"x0.13"'thick) inplace.

Black steel mounting
bracket included.

#1077 weighs 1#shp
10 @ $4,25 each

15CHARACTER LCD MODULE
kltelllgent Display· LSI HD44780 & HD44100 ctips
Ful A~II character set -interfaces to 4&8bit JlllU's

Ideal for battery operated devices! Brand new· still In the box!
R&D '1099 $9.95 SVDC,2ma,3.85"xl.7S'x .25'

63 • KEY QWERTY KEYBOARD
Made b'f Alps for HEATH 1ZENITH. White legends
on grey caps. All keys are Normally Open matrixed
totwo 12- conductor ribbon cables.
HEATH 12KC132A
14112"x41/4"

R-E SHOPPER CLASSIFIED

CB-SCANNERS
THE SCANNER HACKERS BIBLE. 112 modifica­
tions. Covering: Pro·20 04/5, Yaesu, Kenwood,
Bearcat, lcom. Frequency fixes, modifications (scan
rates, interfaces, programmable channels , improv­
ing operation), antennas, laws, cellular telephone
operation and frequencies and more!!! $33 .45.
COOs (602) 782-2316. TELECODE, Box 642~NV,

Yuma, AZ. 85366-6426.

THE NO-CODE HAM RADIO OPERATOR'S LI­
CENSE IS HERE, PASS FIRST TRY GUARAN·
TEEDI $4.95 PINNACLE PRODUCTS, PO BOX
1756, BURUNGAME, CA 94011.

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 .

COMPONENTS
PLD DESIGN sales and programming service; A
complete PLD service at affordable prices. New
AMPALl6R6PC $ .99 each, other types available.
CALL 1 (800) TED-HEXS.

AUDIO-VIDEO-LASERS
LASER ITEMS list. Send SASE Mike's Laser Facto­
ry, 1321/2 East 3rd Street, Dayton, Ohio 45402 .

FREE HOLOGRAM with $2 .00 shipping. Any
LASER PROJECTS patterns for: Ughtshows. Op­
tics. Measurement. Alignment; and ANIMATION I
HOLOVISION, 2536 Alki Ave. S.W., #203, Seattle,
WA98116 .

NO: GLASS LASER ROD BLANKS, THREE
INCHES BY ONE QUARTER INCH FOR ONLY
FIFTY DOLLARS. When these rods are optically
finished , they can provide above ten Joules of op­
tical energy. Free catalog available. Lasers, 7403
Bent Oak Drive, Port Richey, FL 34668 .

MISCELLANEOUS
ELECTRONICS FOR SALE

IS IT true ...Jeeps for $44.00 through the U.S. Gov't?
Call for factsI (504) 649-5745 ext. S-11068.

TUBES. OLD stock from radio-TVstores. Extensive
listings $1.00 (refundable). Diers, 4276-SC2 North
50th Street, Milwaukee, WI 53216-1313.

BATIERIES 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.

HIGH VOLTAGE RECTIFIERSI 6,000 volt 1 amp
$4.50 each. 8,000 volt 1amp $8.95 each. 14,000 volt
1 amp $13.00 each. Add $2.00 shipping per order.
Spi-Ro Manufacturing, Box 55OO-A, Lakeland, FL
33807. (813) 646-7925 .

TV NOTCH FILTERS. BROCHURE $1.00, MICRO
THine. , BOX 63/6025 , MARGATE, FL 33063 (305)
752-9202.

HEAVY DUTY INSULATORS 1/2" dia. $2.95, 314"
dia. $3.45, 1" dia. $5.95. You pay shipping. Slack
Enterprises , 101Royal Park Drive, Apt 2H, Oakland
Park , FL 33309 .

RFI·TVI SOLUTIONSI "Interference kit RFI-2" Over
$33.00 value, only $15.00 plus $2.50 shipping . In­
cludes assortment of ferrite toroids, beads, and split
beads for keeping interference out of TV's,stereo's,
computers, telephones, etc. Instructions included.

Other kits and ferrites available. Free brochure. Spi­
Ro Manufacturing, Box 5500-B, Lakeland, FL
33807 . (813) 646-7925.

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.

RFI·TVI SOLUTIONSI Ferrite beads, toroids, rods,
interference and balun kits, etc. Free brochure and
tech sheet. Spi-Ro Manufacturing, Box 5500 -C,
Lakeland , FL 33807. (813) 646-7925 .

PLANS-KITS-SCHEMATICS
INDIVIDUAL PHOTOFACT FOLDERS under
# 1400 $5 .00 others $7.00 postpaid. Loeb , 414
Chestnut Lane . East Meadow, NY 11554. (516)
481-4380.

DESCRAMBLER KITS. Complete cable kit $44.95.
Complete satellite kit $49.95. Add $5.00 shipping.
Free brochure. Summit RS, Box 489, Bronx, NY
10465. No NY sales.

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. Collection of 16+ cable, satel­
lite and video stabilizers schematics covering: Vid­
eoCiphers, Oak , Cable (Sinewave , Jerrold, Tri­
Mode, Universal, SSAVI) and Macrovision. $33.45.
COOs (602) 782-2316 TELECODE, Box 6426-NV,
Yuma, AZ. 85366-6426.
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See InThe Dark Viewing
Device uses invisible infrared
illumination forseeing intotal
darkness. Excellent
demonstration ofnight
vision,along with observing
lasers and other IRsources.
Functional unit, many useful applications
SD5 Plans .. . .
SD5K KitIPlans Basic
6032A 1stGen Image Tube
IC16 2nd Gen Image Tube
PBK3K Power SUpply Kit

"Laser Bounce" Listener System
allows you to hear sounds from an area via ame beam
reflected from awindow orother similar object. System
uses our ready-to-use LATR1 Laser Terminator gun site
asthe transmitter. The receiver section issupplied as
an easy-to-build kit, including our cushioned HS10
headsets. Order # LUST20 System, Includes our
LATR1 Ready-ta-Use Laser Gun Site, LLR1K Special
Receiver Kit,and HS10 Headset, all for only $299.50

Visible Red Laser Diodes ~
670NM Toshiba. All new, full spec. #VRDl 3mw Laser
Diode & Plans to Build a Complete System . $49.50

Body Heat Telescope -Atlast! Adevice
that can detect people and amnials atconsiderable
distances. Excellent for intrusion alarms, detecting hot
spots on objects and people.
BHTl Plans .. . . $10.00 BHT1K KIt/Plans $99.50

TV & FM Joker / Jammer r Shirtpocket
device allows you tototallycontrol and remotely disrupt
TV orradio reception. Great gag toplay on family or
friends. Discretion required.
EJK1KM Easy to Assemble EIec1ronlc Kit .$19.95

Visible Beam Laser -High Brightness~
red HeNe laser visible formiles. Produce your own
lightshow - see HoloDiscs (below). Projects a beam

.of red liteclea~y visible under most circumstances. Can
beused to intimidate byprojection ofa red dot on target
subject. Also may beused to 'listen in' utilizing our
laser window bounce method #LUSt Easy to Build
ModulesProduce AWorking VisibleLaser:
LASlKM Kit w/l MW Laser Tube, Class iI .. $69.50
LAS3KM Kit w/2.5MW Laser Tube, Class IIIA$99.5O

Holo DiscsTM

Laser Lite Shows
All new patented concept!
Produce yourown animated
special effect lite shows. Use
systems (see LAS1KM and LAS3KM above). Mu~i­
programming disc with full i~ctions . Extremely simple
touse. HODSKl Holo Disc & Instructions $49.50

Telephone Transmitter - 3 Miles!
Automatically transmits both sides ofa telephone
conversation toan FM radio. • TunableFrequency
, Undetectable on Phone • Easy toBuild &Use
, Upto3 Mile Range • Only transmitsduring phone use
VWPM? Plans .. .. $6.00 VWPM7K KltlPlans $39.50

Automatic Telephone~
Recording DeVice - -
Connects between telephone and
recorder' No power req needed
• Undetectable • Crystal Clear • Extends T~ Time
$peclal Offerl TAT30 Ready to Use . reg 2450

• $14.50

Listen Thru Walls, Floors
Highly sensitive stethoscope mike.
STETH1 Plans . . . $6.00 STETHl K KIt/Plans $49.50

3 Mile FM Wlreles. · .t1iI
Mike -SUbmlnlsture!
Crystal clear, ultrasenshive
pickup transmits voices and sounds
toFM radio. Excellent security system, warns of
intrusion. Become your neighborhood disk jockey!
Monitor children and invalids.
FMVl Plans .... . $7.00 FMV1K Kit/Plans. $39.50

Blaster Blitzer Device -Our answer to legal,
effective personal protection. 20 shot capacity disables
attacker forup to30minutes. Also marks subject for
identification. Mini spray can with 8-10 It range.
BLTZl Ready to Use ••. . •. • $12.50

Shocker Force Field / Vehicle
Electrifier -Neat little device allows you tomake
hand and shock balls, shock wands and electrify Objects,
charge capacitors. Great pay back forthose wise guys
who have wronged you!
SHK1KM Easy ToAssemble EIec1ronlc Kit . $19.50

100,OOOV Intimidator / Shock Wand
Module Build an electrical devicethat is affective
upto20 feet. May beenclosed forhandheld, portable
field or laboratory applications.
1TM2KM Easy to Assemble EIec1ronic Kit.. $49.50

Produces espectacular effect that captured the fantasy
ofmillions ofmovie fans. Visible plasma field is
controlled bygrip pressure and adjusts saber length.
Active energy field produces weird& bizarre effects.
Excellent for special effects. Specify photon blue, neon
red, phasor green, orstartire purple.
PFS2 Plans .. .• $8.00 PFS2K KIt/Plans $49.50
$peclal Offer PFS20 Assembled reg $89$0, $59.50

Dancing Plasma Liahts -Neat electronic
circuit causes the discharge inlIuorescent and gas lamps
tomove tosounds and music. This isone of thebest
devices touse with your stereo music system fora
fantaslic display effect. Easy and simple to install.
DPL1KM ~sy ToAssemble EIec1ronlc Kit • $29.50

Solar Furnace
Use the power of the sun tobuild adevice that can melt
metal! Easy to build, excellent science fair project.
SOLFUR1+ Data Sheets, w/Blg Fresnel Lens $14.50

INFORMATION UNLIMITED
f:'@:;1k::!::::\f:?:::::';:!i:::l:::::: d({) Order by Mail,
:_~ or by 24 Hour

I
Dept RES11, Box 716, Amherst, NH 03031 Orders-Only Phone:
Phone: 603-673-4730 FAX 603-672-5406 J:R£E;'Wlth':OrClef

::.g!:..~~:.~~::.~:f.;~ 800-221-1705MC, VISA, COD, Checks Accepted. Please Add $5.00 Shipping & Handling

NEW CONCEPTla;.__ ­Mystery ..... e- - -:

Levitating
Device
Remember Wsr of the Worlds? Objects float inairand

. move tothe touch. Defies grayity, amazing gift,
conversation piece, magic trick or great science proiect.
ANTlK Easy to Assemble Kit / Plans .. ... $19.50

Combination Solid State Tesla Coil
& Variable 100,OOOVDC Generator

rtr
Experiments Using Tesla Coli:

, Plasma inaJarfTornado, Furnace
, Ki~ian Photography

, Wireless Energy Transmission
, Induction Fields 'Pyrotechnic Effects

::lpefates12·19 VDC for , Corona and Brush Discharge
Fteld Use or 115VAC , Energizer for Neon Plasma Tubes
ForLaboratory Use

Experiments Using HIVolts DC:
, Plasma Blaster Driller/Cutter

, Anti-GravitylForce Fields
• Ion Reaction Motors
• Lightning Generation

, High Ion Source
, Ozone For Air Purification

p'I ,E lectrification of People & Objects
f""U Particle Accelerators/Atom Smashing

• High Energy Capacity Charging
HVM7 Plans Complete System .. . ...• $10.00 i J) )
HVM7K Complete System KltlPlans $149.50 Invisible Pain ,':. JJ
TCL4K Tesla Coli Only KitIPlans •. • . . •• $79.50 Field Generator :=::: ."
115/19AC Wall Adapter for 115AC . ... • ... $9.50 Sh'rtpock t sl tectronl .:,

I I ' . e size ~ ron.1e ,':'

S I P , AllN' '~/" device produces time vanant .o ar ower. ew, --" - complex shock waves of intense directional acoustic
Free Clean safe ------;:; \:,;;, - energy capable ofwarding offaggressive animals, etc.
and Plentv for All »: / I \ " IPG1 Plans . . .• $8.00 IPG7K Kit / Plans $49.50
SOLl 4" Dra., .5V, 2ASilicon Cell & Plans .•. $7.50 IPG70 Assembled $74.50
SOL2 6x12", 14V, .2A Amorphous Cell & Plans $6.50 •
Solar Energy KitsI Build The Following: Homing / Tracking Transmitter -
SOLMl Motor Kit ForScience Fair ... .. .• '$14.50 Beeper deVlC8, 3 mile range.
SOLJT1 12"Multkolor Neon Ou1side LiteKit $34.50 HOD1 Plans • . . • $10.00 HOD1K KIt/Plans $49.50
SOLCH1 Charger Kit With6V 9ABattery .• $24.50
SOLSHKl Shocker KitForObjec1s, Fence,

Bug Zspper . . . . . . . $29.50
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Wehavereceived manyi nes
from this news report. So we're
pleased to run· again: .

· Ploy
Silver p'!:!!!ng

r
. strom, CE KF d n't connect. 0

by Jim Wen d e connectors? nt to bother
faUs OR. OK, you~ecr~ations but don

e
t ~~ket for that

K\omoth to plate your o:-n P The plating on tr, ble contact. '{our
yOU want I soluhons. r makes re ia d now?
with ele~~~1:~~rnoff and no~o;a~eareyoU gOin~~Oy ~ave a silver
4CX150 s shot months ago. Company a call. Ie of years that
budget wa le at Cool-Amp f the past couP e

"Give the P~~nd 1 have used ~~d more. . . ex ensive,
plating cI~f~he above problem~ definite shelf-life, 1S 1p;er

Po
r brass

solves a o. owder has an in t a silver plate on co
"This wh1te P It will actually pu chemicals. b II and a

to use .. ' d ngerOUS ab or a
and easy no messY or a . Use a cotton sW Olver-platea

There are ld 't be eas1er ° • tes yoUcan si
° • • • cou n . In m1nU k t .

" ApplicatlOn nd 'ust rub 1ton . tube or soc e .

l' t tle bit of water a llteapoweramp ' ty" 9/26/90
1 d or rep a d my sanl .
'rcuit boar . money anC1 d me time, .
It has save

Thanks Jim Wenstrom for the
original report and for permission to 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.

Cool-Amp Conducto-Lube Company
15834 Upper Boones Ferry Road • Lake Oswego, Oregon 97035

(503) 624-6426 • Fax (503) 624-6436

CIRCLE 250 ON FREE INFORMATION CARD



MODEL DM-8700 Digital Multimeter
This exceptional 4'1> dlQl'OMM is capable of reading11functions
on34ranges. True RMS, dutycycle,data hold. safetyyellow and
'Auto~tf' make theTechmasterseriesone of themost feature
pack"", state-ot-me-art digital multimeters on themarkettoday.
~anql!$ ' 2OOmVI21:>o/2OO/1lXXlVdc; 200mV/2/2O/200/750Vac;
2fXlI,A./2m/2(lrn f200mA/2OAdc: 2OOIJAl2m/2lJm /'iOOmAI2lJAac:
2OO/2K/2lJK/200K/2M/2lJMO; 2KI2OK /4OOOKHz. Dutycycle: 0.0to
99% , I.oglc Indicator, Diodetest and ContinUity test. $170.96
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MODEL DM-8600 Digital Multimeter
ThiSexceptional 3'/0 dig~ drop-proof, manual rangingOMM hasthe
capacity of reading 12functions on37ranges. Peak hold. tused
2OAAC/DC range, safetyyellow and ' Auto-off makethe
Techmaster senes one of themost teaturepacked, state-of-the-art
digital rnu ltimeters onthe markettoday, Ran~ 400mV/4/40/400/
IlXXlVdc; 400mV /4/40/4001750Vac; 4OOIJA/4m/4Om/4OOmA/2lJAdc;
4OOIJA/4Om14OOmA/ISJAac; 4OO/4K/4OK /4OOK/4M/4OMO; 4K/4OK/
400K/4OOJKHz. Temperature -58" to 400"F/Zl72"F, -srto 400"C/
tIDC. LogiC Indicator, Contmurty and Diodetest.$134.96

M.

_.
It' It' ,O' , .
• • .' • • ., •"'- .-
A.W.~ IJlI.lI5OO ••. ..-Y DIl·83llO

MOOH DM-8400 Digital MllltiMf'tpr
T~l ~ p.Yr.POflnu I ~"'( digit 1rt)~Olt')Of heavvJ1utvmflfe~ h(\1:1~
caoahlltlY0' fP __.t1I110 1Z t IJl'lt"hlll '" If' ':wl ~nafl: 'latpty y~llow,

fu~ed 2OAAC!!X ' ana" '·"" ". ·"Y" 'I'V vd. 11)(1 oe,a, 'l<:lld make
thiS Ter.t'll11astp. f 0'11:" 0' !!'l:"rT!o'), Ip~IlJ'P P~ I '~er1 c;lCHA-ot-the--art
dlg lt~1 multimete'~ noIn" l'lar'elln<1.v Ranql!$' 400n'Y '4/40I400/
lIXXlVde,4OOmVI4/40/4fY1I''iO"ac 4f(}"A/4m/4OmI400mA/2OActc;
400IJA14rn140/4IXlm A">rIMe 1OO/4Kf4(II<.I4OOK/4M14OM/4OOMO;

. 4k /41JK/4OOI< /4fOl~Hl W!l" Indicator Dinde aod Contlnllity test
5116.96

MODEL DM-8500 Digital Multimeter
ThIS exceotonat 3'/. dlQl1 display drop-oroof heavy-duty meter has
the capability 01 reading 12functionson37ranges p,..ak hold.
fused 2lJA ACIDe range, safety vellnw and Auto~ff" make the
Techmasterseries one of the mostfeature oacked. state-ot-ibe-art
digital multlmetp.rs on themarket tot1av Ranqes- 400mVI4/40/400/
tlXXlVdc 400mV/4/4014fOr''i!lVar. 4IJm/4(lknAl?flMc' 4Om/
4OOmA/20Aac, 4OO l lk !4OK/400~/4M I4OMr; K 4Ok ! 4111~1

4001KHz 4nt4On/4OOnF'4u/4Olk l OOlr ,,,,lIeatn' Conhnllltv and
Dlooetest $125.96

MODEL DM-8100 Digital Multimeter
Th" exceoliOnal3'h digitdrop-proof heavv-(luty autorang'ng01,4 1,4
haslhecaoabtllty of reading 121unctlons on32ranges Fused
?OAAC/DC Range, HI & LoPower Ohms, safety yellow and"Auto­
of' makethe Techmaster series one 01themostfeaturepacked
state-ot-tne-art digital mllllin>ete"on themarket today Rang~

200mV12/2O/200/ HXXlVdc; 2/20/200/lfiIVac,<mJA/2Om/2OOmA/
2OAdc, <mJA/2Om /2OOmA/2OAac 2OOI2K/2OK /2OOKI2MI2mlKI/
20M (2lXXlK'10)HiO,2K/2OK/200KI2Mi2OOJK)/2lJMI2lXXlKx lO) too
Rel lunclion. Logic indicator Diodetest Continuity test $107.96

MODEL DM-8300 Digital Multimeter
Ifus exreptlonal 3'1> diQlt drop-oroot neavv-dutv 311tO'311Q1ng 01,4 1,4
With !la'graph and temQP.ralUre ranges. has the capah,IItv ot
rp"'dlng 14 functions onlJ raO!le.' Fused 2OAAC/OC Range. HI &Lo
Pnwer Ohms. analO9 hargraolldlsplav safety yellow and"Alltt>-Off
maketheTechmaster seoes one ot themnst teanne packell state­
nf the-artdigital multimeters on themarket tnday RanQes' 'iOOmV/
2' :>!lI200/1lXXlVdc' 2/ISJ/2f1J/7'JJVac. 2OOIJAi2Om/2OOmA/?llAdc;
2OC¥JA/?Om/2OOmA /?fIAac ?OO1;>K/?fII( /?OOk/2M12OOll<) /2lJM
(2f'OOKx10\ H,<1; 2t< :>Ok f2lXlKt1M(2lXXlKl/2OM(2lXXlKx101 1.0<1; 58"
to 200"F /2OO)"F ·!'{t·to 200"C/ l:WC Temp Rei function, LOQic
Indlr"'tnr Diode lest Contlnuitv test 5152.96

MODEL DM-8200 Digital Multimeter
Tms p.xr.epnonal 3'1> digit oroo-oroot heavy-duty autoranglng01,41,4
With 'largraolt hast"" capability of (fading121uoctlonson12
'anap.s Fused 20AAC IDC Ral1Qe HI &Lo Pnwer Ohms analng
ha'Q'aDII dlsotay 'lafety yellowand "Allto-otf' makethe
lochmaster senes 0I1P of themostfeatureoackeo state-of-the-art
~Igltal mullimp.ters onthema,kp.t tnday Ra~ 200mV/
2120/200l l lXXlVdr 2/2O/2OO/lfiIVac, 2OOIJA/2m/2lJm /2OOmAJ
?OAde; <mJAl2m/2Om/200mAI'1OAac 2OOI2K/2lJK/;roK /
2M(?fXXlK1/2OM(2OO)K" 0) HiW. 2K/2lJK/2OOKI2M(2OOJKII
2OM(2OOlKx l0)LoW ReifunctIOn, LO<JICIMlcator Dulde test,
Contmunv lest $125.96

7iCI"1TIASTE.~M
SERIES

®

Moon OM-4000A
Digital Mult imeter
T~ I~ ~xc.olinnal 311, diQlt hitndheld
,110 11;11 rnnlllrnp,tPI h~~ thp:c;:t o~rlty nf

~-1nlClO F illl'V"!1011... nn 19 r'1 no p.~ lI" l~

l~ "" I1ffpre; ~ O('lWP: rf'lOlisP Of
mp."(;(J r~mMT r;tO=\OlhtV In :I -,;m~ll ..;ptf
coll ta Ulpt1 hl ll l~lng . It I ~ J1f'!"i4joPOfnr
IhP OlnTp,sSlomu 't t wor~ In thehel<i or
If} thtt l ~hOr ~tll f\l VP.1 If'llOlfl' p.nOlt9t' to
nrwrrt' p, rna)! lil y It I)P.rtp.cl101 t"P.
"lOht.-." S\ ron R~IlQ P.J ' 'X(lm VJ? .~ '?Ill
1I11l!l1V 1'Yl' ".1Al'V ~AI'<IknA :

'If/1<n'',11)11(A ?f(}/2K 12lJK1200~ '?~

'W O~m 'ooe ContlnUltv S44.f16

MODEL DM-4100A
Digital Multimeter
ThiSexceotonnal3'h digit handheld.

IQltal mliitimete· hasthecaoacuv ot
' P.adIOO 6 fll f1C!lon~ onuo10 18r~lllJps.

Thl< DM~ 0«0'<apowp.roollse ot
measurPf11enl caoablhtv In a ,mall >;I'lt­
cnntalned ho'lSlna Ranqes- 1'll ''lllYaf
21'1O/200/ 1rmv ilc 2nFfu '1OOmAI
IOAdr :<OO 1',~/~ ?OO~ ?~ 111m,
1SV /QYilr ~atte'V I.,,, ry,nde $3\ 46

MODEL DM-4200A
Digital Multimeter
ThiSexreotlOnal 3'1> diQIt. handheld,
d'Qltal multlmeter has thee~oarltv of
,p.aillngq tll'1Ct lor~ onuo t ~ ,anaes
ThiSOM'"0«0,. annw.mlll'5I'ot
rn'a"IIp.m..,tcaoatmnv In a '\lT1~U ",If·
r:nnt::t lllPf1 ~ou_ lila R~'1Qes' !{l)n¥ /
~ 120, 2lJ017'JJVar 2/.VJrl'V12/'1O/'X'fI1
II))'Wl1r 2IlluAi2m/?Om/?flknAI
lOAar 2OC¥JA/2'11/2Onl I:<OOmAI
10Ade '<In /?~ /?O!< . '<InK.'2lXXlk.'?OM.
?OOM Ohm 1W/9V111 q~ltelV lost Hr,
Tra~"'tor lest O,ore Contlnilltv
$58.46

MODEL DM-4300A
Digital Multimeter
Itus exceononal3'1> digit. handheld,
dlQltal mulf,meter hasthecapacity of
reading 9 tunctlOns onupto35ranges
ThiSOMMofters a powerhouse of
measurement caoab'hty 10 a small self­
contaull!d howung Ranges, 'iOOmVI
21'2fJ/200J7'JJVac,200mV/2/20/200/
llXXlVl1r 200,JA/2m/2Om /2OOmA/
lOAac,2OO,JAl2m/2lJm 12OOmA/
IOAdr 2OO/2K/2OK /?OOK/2OOlK/20M
Ohm. 200Jp12lJn/2OOn/2p/2lV. HFE
Tra~"<tn< test Diode, ContIOUIty
$71.96

MODEL DM-2A
Pocket-Pro ® DMM
with UL Approval
BIQ Featuresarepacked InthiSpocket­
calculator sizec OMM You'll l ind
manual/autoranging, overload
protection00 all ranges, autoilOlarity,
audible and Visual ConlinUity
Indication. built-Inlestleads, "booklet­
type" carryllllJ case designed to fit
eaSily Ina shirt pocket. Rano~
'2fJ:IJrnV/2lJV/2f1JV/400Vdc; '2fJ:IJrnVI
2OV/2WI /400Vac, 2OO/2K/2OK /
?OOKI2M Ohm,ContIOulty test S26..96



BEST SHAREWARE CLUB. Receive 6 disks each
month for $5.00 plus $2.00 S&H. CSS-S01, POB
1391, Lubbock, TX79408.

X-10 e-64 . Together the most versatile, cost effec­
tive, two-way home automation system. Includes
TW523 interface, software $69.95. Free info: Taurus
Automation, 7423 Tacoma Ave., Tacoma, WA
98408.

LEARN ELECTR ONICS Why spend thousands of
dollars on an electronic course when you can leam
electronics on your MSDOS-PC compatible com­
puter? We offer modem 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. Specify disk size. Satisfac­
tion guaranteed. EES-S02, PaB 1391, Lubbock,
TX,79408.

PROGRAM THE 8051 microcontroller in Basic with
this PC/compatible shareware collection. Disk con­
tains Ed itor, Basic Compiler, Assembler, Dis­
assembler, Procomm plus 3 surprise programs.
Only $7.00 from Suncoast Technologies, PO Box
5835A. Spring Hill, FL 34606.

CREATE PROFE SSIONAL printed circuit board
designs with this IBM/compatible shareware pro­
gram. Written for CGA equipped computers, this
program produces quality layouts with a standard
laser printer. Only $10.00. Suncoast Technologies,
PO Box 5835A, ::;pring Hill, FL 34606.

8051 TINY Basic interpreter. A program that resides
in EPROM, allowing the programming of the 8051
microcontroller with simple Basic commands . Disk
contains the Tiny' Basic prtx,lram, Editor, program
converters, detailed instructions and schematics.
Only $10.00. Suncoast Technologies, PO Box
5835A, Spring Hill, FL 34606.

UNIVERSA L MICROPROCESSOR SIMULATOR!
DEBUGGER 1.2 for PC. Simulates ZOO & 8085,
6800 & 6809, 6502 & 65C02, and 8051. Une as­
sembler and disassembler. Debugging utilities.
$55.00 each set. Call (201) 325-1892 for informa­
tion. J&M Software Hardware Design, Inc., 83 Sea­
man Road, West Orange, NJ 07052.

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 .0 0 . V isa/Maste rcard . Order todayl
WeaselGraphics, PO Box 647, Sun City, CA
92586-0647 . Phone 1 (800) 356-8113.

ATTENTION 8052A H BASIC users . Newly de­
veloped programming tool automatically converts
standard musical notation (02 MS A#8 P8) into
PWM reload format. Add music to your programs
with this 400 + note capacity IBM PC/compatib le
floppy. Just upload into memory to run computer
generated; BASIC -52 (tm) compatible program.
$24.95 Suncoast Technofoqles, PO Box 5835 ,
Spring Hill, FL 34606.

$ .25 SOFTWARE. 100 PROGRAMS OF THE
BEST GAMES, UTlUTlES, DATABASE, WORD
PROCESSING, AND MORE. Send $24 .95 plus
$3.00 SIH to D.T.S., PO Box 34879, Houston. TX
77234-4879 .

VIRUSFREE SHAREWARE. 25 MEGABYTES
$39.00 , add $40 .oo/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.

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.

IBM PC VIDEO DIGITIZER connects through the
printer port, capturing up to 640 by 480 with 256
gray levels in 20 seconds . Includes software for
CGA, 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.

COMPUTER SOFTWARE

RFI-T VI SOLUTIONS! "In terference Kit RFI-2 "
Over $33.00 value, only $15.00 plus $2.50 shipping.
Includes assortment of ferrite toroids, beads , and
split beads for keeping interference out of TV's, ster­
eo's, computer's, telephones, etc. Instructions in­
cluded. Other kits and ferrltes available. Free
brochure. Spi-Ro Manufacturing, Box 5500-B,
Lakeland , FL 33807 . (813) 646-7925 .

Z·TAC REPAIRS got you biting the bullet? Then let
us help with a full line of Zenith replacement parts
and complete repair facil ity. CALL 1 (800) TED­
HEXS.

COMPUTER HARDWARE

CABLE TV

PC BOARD and schematic design software for the
IBM PC/compatible . Create professional PCB
layouts (with autorouting - requiresEGA) and elec­
tronic schematics (CGA) with these inexpensive
shareware programs . Both for $7.00 . SUNCOAST
TECHNOLOGIES, PO Box 5835, Spring Hill, FL
34606.

TOCOM VIP 5503 /5507 "Super Test Chip" ­
$29.95. SA-8550 "Test Chip" - $29.95. JERROLD
400 Service Manual - $12.95. CABLE HACKERS
BIBLE - $34.95. Catalog - $3.00. COD's (602)
782-2316. TELECODE. SOx 6426-SH, Yuma, A2
85366-6426 .

AUTOMATIC KILL SWITCH with valet. Customized
disarming . Plans and instructions only $9.95. Jess
Lewis, PO Box 539, Dearborn Hgts, MI 48127.

SCRAMBLER PHONE : Demand ultimate privacy in
your telephone conversat ions? Complete instruc­
tions to build your own. Send $5.95. ABG Enter­
prises. 270818, Halifax, NS B3H-4M8.

CABLE HACKERS BIBLE. 275 pages covering all
aspects of most cable systems . Schematics - fixes
- theory. $34 .95 . TOCOM 5503 /5507 "SUPER
TEST CHIPS" - $29.95. JERROLD 400 manual
- $14.95. Catalog - $3.00. CODs (602) 782-2316
TELECODE, Box 6426-NV, Yuma, AZ. 85366-6426 .

TV NOTCH FILTERS. BROCHURE $1.00 MICRO
THinc ., BOX 63/6025 , MARGATE, FL 33063. (305)
752-9202.

R-E SHOPPER CLASSIFIED

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, 1083814.

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 yard. All the complex circuitry is in the unique
BA1404 integrated circuit. Tunable across the FM
band, runs on 1.5 to 12 votts DC. Complete kit of PC
board and components for $22.00 postpaid. Tent­
ronix, 3605 Broken Arrow, Coeur d'Alene, 10 83814.

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.

DISTORTION ANALYZER measures 0.003% THO.
90db notch at 1kHz. Uses DMM for readout. Built-in
calibrator. Only'nine ICs. Manual $4.00. Add $25.00
for PCB and sllkscrsenedpanel. Add $3.00 S&H for
PCB panel. INSTRUMEX, Box 490, Blue Bell, PA
19422.

converts your scope into a
100MHz spectrum analyzer

$249 dealers wanted

30 Day refund VISA/Me
Specifications & app. ideas

Smith Design 1324 Harris
Dresher, PA 19025 (215) 843-6340

• ,·tf.i ~gtii ;\IJ~fl~;{" :J.

PRINTED CIRCUIT KITS
ER-4·KIT lets you copy art from this magazine
onto your circuit board. Complete kit includes
everything but exposure bulb. Shipped UPS to
your street address (no PO Boxes) for $39.95.

Full Cata log of other PC sets and supplies , dry
transfer Titles, Patterns, Symbols, Wire­
markers, etc. sent FREE. Just call or write to:
DATAK, 55 Freeport Blvd., Sparks, NV 89431;
702-359-7660.

• 60dB display dynamic range
• 40dB spurious rejection
• 60 uv sensit, ±2dB flatness
• 1 KVDC, lv@l00MHzmaxinput

as isolated by lOpF
• ± 7%hor frequency linearity

c::saX.BANDTRANSMITTER
~ Millalure (21A X3* X

11GaAs mlcrostrlp
transmitter pro­

vides 10 dBm centered at 10.525 GHz.
Integrated microslrip patch antenna elimi­
nates the need for an external antenna
Advanced matching techniques secured
good temperaturestabilitywith low frequency
pUlling.Great for long-range testing ofradar
detectors, calibration of radar receiving
equipment, and point-to-point communica­
tion links.
Complete Assembled System ._._._ $39.00
Pills & Instruction KIt •__••_ $29.00

PIlJs $2.00 ShIpping andHandling

"i'it·i'ati.
P.O. Box 60096, Fort Wayne, IN46896

(219)489-1711
Visa· Mastercard·Check·Money Order· COD

Mone ·Back Guarantee
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I I Quality
and Innovation

NTERCONNECflON PRODUCTS DIVISION

PACKAGED PRODUcrs

AUGAT INTERCONNEcrrON PRODUcrs DMSION
PACKAGED PRODUcrs
33 Perry Ave, Attleboro, MA02703
(508) 222-9635,9636 FAX (800) 284-2832

z
~
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SOCKETS

PLCC
Sockets

500 Series
Wire Wrap

~aaaa~

a O" Oaa T a
a a=0-0=
~aaaaa~

PlCC Sockets
Solder tail dB$ign allows through·hole board pattern. on
.100" grid
Accepts JEDEC -A" type PLCCon .050"centers and JEDEC
PLCCs 1.10-047M ·AH (20·84). MO-<l52 AE (32 Reel)
Polyphenylene sulfide insulator
Phosphor bronze contacts with tin/lead plating
Internal standoNsinsure proper positioning
Universal extraction available for 20 thru 84 positionPLCC
devices.
2A rating, ·55"(; to . 105"(;
UL recognized, lileNo. E111362

PC TERMINATION
MACHINED TIN-PLATED OUTER SLEEVE

GOLD-PLATED STAMPED INNER CONTACT 10 MIL

ACKAGED
No. OF STOCK OTYI STOC~ OTYI BULK

CONTACTS No. icARD No. CARD PARTNo.
6/.3X 1 27001 2 27002 10 506·AG11D·ESL
81.3X 1 27003 2 27004 10 506·AG1' D·ESL
U I.3X.l 27005 2 27006 10 514·AG11O·ESL
1&13X 1 27007 2 2 7008 to 51&·AG1ID·ESL
1&' _3X 1 27009 2 270'0 s 518·AG1' D·ESL
2OI .3X' 2101 1 2 27012 6 520-AG1 1D·ESL
221 .X 1 27013 2 2 70 104 6 522·AG" D·ESL
241 ..X 1 270'5 2 2 7016 6 524·AG660·ESL
2.u6X 1 27017 2 270 18 s 524·AGll D·ESL
281 GX1 27019 2 526·AGl lD·ESL
321 6X 1 27020 2 5Jl·AGll D·ESL
361 .6X 1 2702 1 2 5J6·AG'lO·ESL
-4Ot6 X 1 27022 2 540·AG11D·ESL

WIRE WRAP 3-LEVEL TERMINATION
MACH INED TIN-PLATED OUTER SLEEVE

GOLD PLATED STAMPED INNER CONTACT 10 MIL
NOTE : For 2-Leve' Wire Wrap, add -2 alter the "F"

(eg.516·AG11F-2-ESL)
ACKAGED

No. OF STOCK OTYI STOCi OTYI BULK
CONTACTS No. icARD No. CARD PARTNo.

6J 3X 1 2600 . 2 · 26002 6 5Q8·AG11F·ES l

813X 1 26003 2 26004 6 506·AG'1F·ESL
141.3X.1 26005 2 2600& 6 5U·AG11F ·ESL

16/.3X 1 26007 2 26008 s 516-AGll F·ESL
161 JX.l 26009 2 26010 6 ~1 S·AG11F·ESl

201 3X 1 2&011 2 26012 6 520·AG" F·ESL
221 ..x 1 260 13 2 260'4 & 522·AGll F·ESL
2...• ..x 1 260'5 2 260 16 6 524 ·A~F·ESL

24/ 6X 1 26017 2 260 18 6 524·AG11 F·ESL
261 6X 1 260'9 2 528· AG11F· ESL

32J 6X.1 26020 2 532·AG11F·ESl

361 .6X 1 26021 2 5J6·AG1' F·ESL
. ()( .6X 1 26022 2 540·AGll F·ESL

PCS SERIES - CHIP CARRIER SOCKETS
20-84 POSITIONS - SQUARE PACKAGES

32 POSITION - RECTANGULAR
PACKAGED

No. OF STOCK OTYI BULK
CONTACTS No. CARD PARTNo.

20Sq 28100 I PCS-Q2OA·l
26Sq 28 10 1 , PCS·02eA·l

32 Roct 26'02 , PCS.QJ2A·l
HSq 28103 I PCS·044A·l
52Sq 28104 1 PCS·052A·l
66Sq 28 105 I PCS-osaA·1

8-4Sq 28 106 I PCS ·OS. A·1
20 Ihru 804 [x 1Jac: 'on Too 28107 , TX8136·20/8-4PCS

MTA Series

Miniature Bat Toggle
Green Series

Pin Grid Array Sockets
Open Irame insulator·moIded otastc
Low insertion force contacts
Gold·plated 30 mil
Non·wicklng. closed bonorn
Preos .on-rnachined m-ptated sleeves
Popula r lootprirss shown below . hundreds available
Also available in wire wrap version s · consult factory

Contactl:
Conllct Riling:

Gold flash over s ilver
6A@1 25VAC
3A@ 250 VAC
4A@ 28 VDC

Contact Reailtance: 20 rn1 min
lnoulltion Reailtance: 1000 Megohms min.
DIelectric Strength: 1500 V RMSat se a level
Operating Temperot..,,: -2O"C to .eo-c (-4"F to 176"F)
Actultor MIt"rill : NId<eI·plated brass
T"rminll Sell : Insert rrolded

TOGGLE -.41" LONG WIRE LUG TERMINALS·
1/4-40- UN5-2A THREADED BUSHING .32" LONG

AVERSIONS HAVE A .1" LONGER CASE
() =MOMENTARY

PACKAGED
CONTACTS ACTION STOCK OTYI BULK

No. CARD PARTNo.
On· Non. ·On 7400' 1 MfA1 OGO
On ·Ott-0" 74002 I UTA 106E

SPOT On ·Noo. -(Onl 74010 1 UTA1 06F
(On )·Ott-(Onl 740 11 1 UT A106G
00·0.,001 74012 1 MTA106H
On ·Hone ·On 7400J 1 o.rrA206
00-0 "-0" 74004 1 o.rrA206P

OPOl On· HO"l.·(On) 704013 , o.rrA206R
IOn)·O. ·IOn) 7.&0' " 1 o.rrA206S
On.()tt,On) 7~15

, o.rrA206T
Orr-On -On 7401& , MTA206 PA

SP3 T IOn)·On -iOo) 74017 1 o.rrA206SA
On-On,OoI 7<&018 , UTA206 TA
On-Hon.-On 74005 , o.rrAJ06D

3POT On·O"-Q " 7400& 1 o.rrAJ06E
On·Hen.·tOn) 7<&019 1 MTA 306F
On -0 tt-{On) 74026 1 MTA306 H

4POT
On ·None -On 74007 1 M'TA" 06H
oo-oe-o- 74006 1 o.rrA40&P

DP3T On-on<)" 74027 1 o.rrA40&PA

PC TERMINATION .125" TAIL
POPULAR PACKAGED

No. OF FOOTPRINT STOCK OTYI BULK
PINS DEVICES No. CARD PART No.

&a ""10<"" UCUOOO '500' , PGM 066·1A1 005-V
114 MotoroLaMC68020 15002 1 PGM1U·'Al345·V
126 MotoroW. MC68030 ' 5003 1 PG~128-1A1359·V

179 MolorolD. MC6llO-40 t5004 1 PGM 179-1A18 104 ·V.. Motorola OS P56OQ1 15005 1 PGU088-1A1373-V

se Intel 80186 . &0286 1500& 1 PGU()68..1A1 132·V

' 32 Inl4tl803a6 15007 1 PG ...., 32·1 A, .1 . ·V

'66 Inlel 804 &6 15006 , PG Ml68-1A1715 ·V

175 N.'onal NS 32!>32. ' 5009
, PGMt75-1A1616 -V

X lm lC XL3090

Terminal Blocks

Coaxial Cables

~ "--.375

6PCVSeries

BNC BOTH ENDS MOLDED IN
RG-58C, 59B, 62A

TYPE LENGTH - FEET OHM BULK
PART No.

sec 25 50 CCsec·2 5
sec 5 50 CC56C ·5
56C 10 50 CC58C ·l 0
sec 15 50 CC~· 1 5

sec 25 50 CC sac ·25
sec 50 50 ccsec-sc
5tIC 100 50 CC56C· l00
596 25 75 CC596·25
596 5 75 CC5ge ·5
596 '0 75 CC59fHO
59B 15 75 CC596·15
596 25 75 CC596·25
596 50 75 CC596·50
596 '00 75 CC596 ·100
62A 25 93 CC62A·25
62A 5 93 CC62A·5
62A ' 0 93 CC62A·IO
&2A 15 93 CC&2A·15
&2A 25 93 CC62 A·25
&2A 50 93 CC62A·50
&2A 100 93 CC62A·l00

.375 CENTER·TQ-CENTER PC PINS
6PCVSERIES

j6·32 SCREWS 25A 300 V UL AND CSA
WIRE RANGE 12-22 AWG

No. OF OVERALL PACKAGED
TERM. LENGTH STOCK OTYI BULK
pos. INCHES No. CARD PART No.

2 82 4"",u " .",V·o<
3 1.19 46011 2 6PCV·03
4 156 4601 2 2 6PCV ·04
5 194 4601 3 2 6PCY·0 5
6 23 ' 460'''' 2 6PC V-06
7 2&9 46015 2 6PC V-07
8 306 046016 2 6PCV·08
9 344 46017 2 6PCV-D9
' 0 361 46018 2 6PeV· l0

"
4 19 6PeY· "

12 456 6PCY ·1 2
13 ' 04 94 6PeV· 13

14 5 3' 6f'CV·14

' 5 569 6PeV·15

' 6 606 6PCY -16
17 644 6PC Y· l]
18 681 6PCY·18

' 9 '7 19 6PC V 19

20 7'" 6PCV 20

21 794 BULK 6PC Y·21

22 83 ' O NLY
6 PCY·22

23 869 6PCY ·2J
24 906 6PC Y·24
25 944 6PeY·25
26 962 6PCY ·26
27 10 .1 9 6PG Y·2 7
26 1051 6PeV·28
29 10 94 6PCY·29
JO 11 32 6PC Y·30

CIRCLE 273 ON FREE INFORMATION CARD
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HEAR THE TONES•••SEE THE NUMBERS!
TOUCH-TONE OECOOERIDISPLAY AND ASCII CONVERSION BOARD

Add yoursellto ouruser
filesto Increase your
access.

Leave your comments on
R·E withtheSYSOP.

bulletin board
system

Communicate withother
R-E readers.

Try the

(RE-BBS)
516·293·2283

We support 300 'and1200
baud operation.

Parameters: 8N1 (8 data
bits,noparity, 1 stop bit)
or 7E1 (7 data bits,even
parity, 1 stop bit).

The more you use it Ihe
more useful it becomes.

• •
• •

• •

• •
• •
• •

BMR-IO Speaker Kit $82.95
BMR-20 Amplifier Kit $99.95
BMR-30 Subwoofer Kit $82.95

Developed by Rockford Corporotion. ModeIn USA
Educational & Organilatianal Discounts Available
m To orrlel rail toll-free

1-800·366·2349 ext. 3010
or send checkormoney order:

Rockford (orporolion Educolional Services
b13S. Rockford Drive Tempe, Arizona 85281

Indude53.00 perunit ShiPlling & Handling

•

0 \~ 100%D @ t' . CU4tfJl7,. '()
. _~ . ._ _~ _ "liED!

ASSEMBLY KITS

••"_~_ilh ;:~...011'! · •
MoTron Ele ctronics
310 Garfield St., ' 4
Eugene, OR 97402

(305)-752-9202

Kit Filters
aslow as$8 each

in quantities or21 or:men>

FAX: 503-687-2492

in quamitics or10or:men>

*EIGHT DIGIT DISPLAY
*32 CHARAC TER BUF FER
*ASC II SERIAL OUTPUT

iifj.... .....
'.

'..

Brochure $1

Eliminates."
• Beeping and Buzzing
• Severe Interference

Tunable Notch Filters and TelephoneRecording Equipment

Assembledand Tested Filters
as low as$16 each

TDO-8 DTMF DECODERIDISPLAY/ASCII $99.00
CAB-I AUDIO & COMPUTER CABLES $20.00
PS-12 1l0VAC TO 12VDC POWER PACK $10.00

add $5 SIH - VISAIMC ACCEPTED
TEL: 800-338-9058 503-687-2118

Model TD D-8 decode and displ ays a ll 16 DT~fIo' digiu and provides an ASC II seria l output.
Digi ts are displ ayed on eidlt LED'•. 32 character mem ory can be 1CT01lf"d. It will accept a lmost
any a udio source such al a tape reco rde r. te lephone enewering machine , sca nner. etc. Pe rfect
for remo te computer data entry using a telephone keypad . Serial output ca n be connected to
you r computer. IBM compa tibl e software included for displ aying; f'torinw'printi ng time. date and
number for a uto matic logging . Id eal (or a utomati ca lly lo gging yo u r a uto-patch tramc!

Micro Thine.
P.O. Box 63-6025
Margate, F). 33063

R-E SHOPPER CLASSIFIED

MISCELLANEOUS
ELECTRONICS WANTED

QUASAR VR1000 VCR parts or whole units. Bay's
TV Service, (304) 744-8431 , ask for Steve.

- Luxor 9534 ,9539, 9540, 9550 - Birdview 20120
- Toshiba TRX-1oo - Toki TR-1oo - STS MBS-
LSR - Chaparral Cheyenne . $34.95_Catalog ­
$3 .00. COOs (602) 782- 2316 . TELECODE, Box
6426-NV, Yuma, At.85366-6426.

BUSINESS OPPORTUNITIES
EASY WORKI Excellent pay! Assemble products at
home. Call for information . (504) 641-8003 ext.
11068.

SATELLITE EQUIPMENT REPAIRS-SERVICES EDUCATION
SATELLITE HACKERS BIBLE. Covering: Satellite
data communications-RTTY - SCPC - WEFAX
- Russian satellite televis ion demodulator plans­
frequency listings - schematics for : RTTY/CW/
FAX demodulators - BMAC receiver - stock mar­
ket quote receivers - SuperGuide. Includes 144
IBM-PC software fil es . $53.45 COOs (60 2)
782-2316 TELECODE, Box 6426-NV, Yuma, At.
85366-6426.

SATELLITE RECEIVER SCHEMATICS VOL. 1. A
collection of satellite receiver schematics : Ampl ica
- Macom T-1 - OX DSB-600- Uniden UST-10oo

VCR TUNE UP. VHS video shows ~u cleaning and
belt replacement. Send $19.95 to How To Video, PO
Box 19474, Baltimore, MD 21206.

HEATHIHEATHKIT I can repair your audio, instru­
ments, general and weather product s no longer ser­
vic ed by Heath . Factory trained : CALL (219)
287-9373.

FAST SERVICE by EX-NAVY ET assemble/solder­
ing PCB's, cable/connector fabrication , sonar radar
special ization . S&H, 41746 Gilwood Court, Te­
mecula, CA 92591.

GET YOUR " FCC Commercial General Radi­
otelephone License." Elect ronics home study.
Fast, Inexpensive I Free details. Command Produc­
t ions , 0-225, Bo x 2824, San Francisco, CA
94126-2824 .

FCC GENERAL RADIOTELEPHONE LICENSE!
The easy Waywith these short cuts and latest Q & A
material. Don't study more than necessary. Radar
endorsement included I $25.00 postpa id. SMI, Box
5500, Lakeland, FL 33807.

II there's apain in your
chest, be apain in the neck.

Complain to adoctor.
Chest pain could be a sign of heart disease. The sooner

you see your doctor, the better your chances for life.

t.
V AmericanHeartAssociation
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STARTEK INTERNATIONAL, INC.'

1-1500 MHZNTfRS
FRfQUfNC~R~OU

$ 99
•
5

:QUENCY 1500 A 1500HS

·600 MHZ 5-30 mV <1.mV
150 MHZ BmV .5 mV
BOO MHZ 50mV 3 mV
1.3GHZ 250 mV 15 mV

8 DIGITS
GATE TIMES

~LUMINUMCABINET
~C • DC • BATTERY
FULL YEAR WARRANTY
solutely the bestvaluesin the frequencycounter Industry. Choose
ier the STARTEK Model 1500A or the 1500HS for finding and
mting RFfrequenciesfrom 1to 1500MHZ (1 .5GHZ),The 1500HS
:he same size and has the same features as the 1500A but in
Iitlon contains Monolithic Microwave Integrated Circuit , Low
ise Amplifiers which provide an "ULTRA HIGH SENSITIVITY"
nal input. The 1500A can be purchased without the custom NI­
o batteries and AC adaptor, the 1500HS is priced complete. Both
nters can be powered by 9-12 VDC, an AC adaptor or internal

CAD batteries. The excellent HF to
F sensitivity of these instruments
es them ideally suited for use with

antenna to find and display transmit
nrencles from handheld, fixed and
bile radios such as: police, ham,
veillance, phone,marine,aircraft, etc.
~y can be used with the model #DC-

robe to measure computer clocks',
:illators, etc.

TYPICAL INPUT SENSITIVITY
IN MILLIVOLTS RMS

OOA 1-1500 MHZ Frequency Counter Only ,. , ., : . .$99.95

1-15 Custom Internal NI-CAD Pack (Installed), , .20.00

>15 110 VAC to 9 VDC Adaptor/Charger 9.00

#1500A/C Counter Including NI-CAD Pack & ACADP 128.95
#1500HS HI-SENS Counter Inc. NI-CAD Pack and ACADP 169.00
#TA-90 Telescoping BNC Antenna, General Usage 12.00
#DC-10 Probe, 50OHM, 1X, 3 Ft. Cable .. , 20.00

TOLL FREE ORDER LINE

800·638·8050
FOR INFO PLEASE CALL (305) 561-2211

MODEL DT-90 DRAM TESTER
The DT-90 is a new, compact memory IC tester that can READ/WRITE
FUNCTION TEST, VOLTAGE TEST and MEASURETHE SPEEDof 1 MEG
x 1, 256K x 1 and 64K x 1 Dynamic RAMS. LED indicators show 3 Vcc
TEST VOLTAGES and a RED/GREEN LED flashes when test is running
then indicates PASS or FAIL. A switch is provided to continuously cycle
a test if desired. The DT-90 is housed in a rugged aluminum cabinet 3.4"
W x 3.8" H x 1" D. Two ZIF TEST SOCKETS are provided for the IC under
test. The unit is powered by a 110 VAC to 9 VDC @ 300 mA adaptor which
is included. The DT-90 is sold in KIT FORM with complete assembly
instructions or FACTORY ASSEMBLED, calibrated and tested.

MODEL DT-90-CK MODEL DT-90

$89 95 ~~rm $119 00 ~:~~%bled

MADE IN USA

fARTEK INTERNATIONAL, INC.
8 NE 38TH ST., FORT LAUDERDALE, FL 33334

ONE: (305) 561-2211 FAX: (305) 561-9133

ORDERS TO US & CANADA

ADD 5% S/H ($4 Min., $10 Max.)

FL RES. ADD SALES TAX, COD $3.50 [11HZ]
z
~
m
s:::
C:J
m
:0
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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 VOLTAGE 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/I00ma WALL ADAPTERS

2.lrnmID/5rnmOD plug

12,000 IN STOCK
AT PRESS ,T I ME ! !

EA/5000

$1.10 EA/1000
$1.20 EA/ 100
$1.35 EA/ 50

SURPLUS
TRADERS
P.O. Boa 276
WI.ten La.e

A1b1U'g. V..o t 05440
514-739-9328

(Fax 514-345-8303)

PanasoniCR'

SURPLUS TRADERS specializes in the distribution of surplus parts
and equipment to the electronic, computer and hi-tech industry. We
publish a wholesale surplus catalog which is available to the trade
at no charge. Please make your request on your company letterhead
or accompanied by your business card. If you indicate your areas of
interest or specialization - we will key our computer to target
special offers in your field of interest. Hobbyists and those not
in the trade may obtain our catalog for a handling charge of $2.

C/)

o
Zoa:
t3
w
....I
W

6
zs-ca:
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COAX ADAPTER KIT
• Cre ate any adapter in seco nds
• Mak e all combinations of BNC. TNC. SMA.

"'I. HF. Mini -UHF. F and RCA .

The TPI 3000A kit co ntains male and female
co nnec tors of a ll 8 types . and 6 universal inter­
faces . Simply screw any combination of 24
co nnec tors to one of the interfa ces to create the
desired adapter $ 150
TEST PROBES. I C. 917 8 Brown Deer Road.
San Diego . CA 9212 J. Call toll -free for catalog:
I -ROO-3fi8-57 19

z
~
m
s::
OJ
m
::0

9 178 Brown Deer Road
San Diego. CA 92 121

Toll Free 1-ROO-36R-5719

PROBES, INC.

Free cross reference chart for all makes
of scopes and probes. Call toll-free for
( hart and name of your local distribu­
tor.

Model SP I00 $45
100 MHz Switchable I x-l Ox ....

More SPl 00 Probes Have Been Sold Worldwide
Than Any Other Probe Ever Made
• For Tektron ix, Hewlett Packard,

Phihp s. Leader R&K. Kikusui,
Hua« Rf'C'kITJan and ther
osc rlloscopes

• Imrned iare de livery from distributor
tock

• Economical Substantial sav ing
compared to OEM probes

• Durable Unique able I slim , Yt'ry

flexible and resists breakage
• 10 day return poh - Guaranteed

perfo rma nce and qu ality

The World's Most Popular Probe
FCONOI\I(ICM sn JCONF
Rl'88F.R T E T LFADS
R~SI value In m od eratel v priced leads, High
uualitv soft, Sltu-!)np rubber cable Banana plug

o m~asllrmg up accep ts push-on acces: ones.
alligator lips included Plug have pnng­
loaded safety sleeves Mode l TlI 000 $I d ()()
Suusfacuon zuaranteed.
TF$T PROB ES. ,"'c. CaJl lo ll-frel' f,)r cara
log. I ·ll()()' '''8· ';'''19

FRFF PROB E RFFFRF.NCF (WillE
One-p' ge chart lists TPI prnhP f r !TIOSI :11·
loscope s. Also cross references other prohe s to
less expens ive TPI equiva lents . Performan ce
and san 'facti,)!) guara nteed
TEST PROBFA"i. l'l\if ' Call toll ..f rp(' for guide
and catarog. I ·8' l()·1"R ""'19 -

DELl'X E TEST LEAD KIT
User; cal l T PI lead s The Ahsolute Best. TIll'
TLS2(lOO features the highest Quality cable m
the mdu strv with spring -loaded safety-s leeved
plugs. .I hsted rfile E79 ';8 n . KII . - 0 Leads
and probe s onlv - 19 Satisfaction guaran teed,
TEST PROBF'$. Il'I/C . Ca Ji toll -free for cata ­
log' I .R()()· lIi1j· 5719

CIRCL.E 266 ON FREE INFORMATION CARD
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U!iE R-E !iHOPPER CLA!i!iIFIED!i

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, centerinq.riots, extra space, etc.
can be accommodated.

RATES
Our class ified 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 abbrev iations 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 classi fied 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 Apri l 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 change s can be made after we have typeset your ad. NO
REFUNDS, advert ising credit only. No phone orders.

. AD RATES: 40c er word , Minimum S6.00.

Send your ads with payment to:
Radio-Electronics SHOPPER, 500-B Bi-County Blvd. Farm ingdale, NY 11735

. CATEGORIES
100 - Antique Electronics
130 - Audio-Video-Lasers
160 - Business Opportunities
190 - Cable TV
210 - CB-Scanners
240 - Components

270 - Computer Equipment Wanted
300 - Computer Hardware
330 - Computer Software
360 - Education
390 - FAX
420 - Ham Gear For Sale

450 - Ham.Gear Wanted 630 - Repairs-Services
480 - Miscellaneous Electronics For Sale 660 - SatelliteEquipment
510 - ,Miscellaneous !=,Iectronics Wanted . 690 - Security
540 - Music& Accessories 710- Telephone
570 - Plans-Kits-Schematics 720 - TestEquipment
600 - Publications

'CLASSIFIED AD COpy ORDER FOaM .

Ad No.1-Place this ad in Category # _

40 - $16.00

36 - $14.40

32 - $12.80

39 - $15.60

35 - $14.00

31 - $12.40

34 - $13.60

38 - $15.20

30 · $12.00

_ __x .40 per word= $ _

Ali Caps words x .10 per word=$ _

Bold words x .10 per word=$ _

Bold Cap words x .20 per word= $ _

TOTAL COST OF AD NO.1 $ _

~#---------------

Signature _

Expiration Date__ 1 _ _

Ad No 1-Total words

29 - $11.60

37 - $14.80

33 - $13.20

_ _ _______ _ _ _____ _ _________ _ _ Phone _

__________________________ City StateZip _

1 - $6.00 2 - $6.00 3 - $6.00 4 - $6 .00

5 - $6 .00 6 - $6.00 7 - $6.00 8 - $6.00

9 - $6 .00 10 - $6.00 11 - $6.00 12 - $6.00

13 - $6.00 14 - $6.00 15 - $6.00 16 - $6.40

17 - $6.80 18 - $7 .20 19 - $7.60 20 - $8.00

21 - $8.40 22 - $8.80 23 - $9.20 24 · $9.60

25 - $10.00 26 - $10.40 27 - $10.80 28 - $11.20
eno
Z Total classified ad Payment $ enclosed.
0a:.....

[ 1Check [ 1MasterCharge [ 1Visa ($15.00 minimum credito
w card order)...J
w
0 Name
15
0« Addressa:
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Price
$1.00
$1.25

' $2.00
$2.00
$1.00
$1.00
$2.00
$2.50
$3.50
$3.00
$2.50
$1.00
$1.00
$4.00
$2.00
$2.00

#CN-547
BNC crimp type
conn. 3 piece. For
RG-62 Areenet or
RG-59video

fCC-PR6

$3.00ea lOu $2.50 ea

OB9 or OB25 Hoods
Grey plastic w/hardware

lOOup- DB9 8¢ ea
100 up - DB25 15¢ea

$ 75t 20 up 65t ea
10up 1.50ea twist-onsameprice

6 foot IBM/aone parallel printer cable.
Assembly type.

#AO-540
BNC T Adapter
Mil *UL-274/AU
2 Fern. to 1 Male

6\oW Out spec\a\5
Part' Description
SPL-10 Macintosh 512 Hayes Modem Cable 6'
SPL-11 0825 MIM Gender Changer
SPL-13 Centronic F/F Gender Changer
SPL-14 Centronlc MlM Gender Changer
SPL-15 089 F/F Gender Changer
SPL-16 0B9 MIM Gender Changer
SPL-17 MlM Null Modem Adapter
SPL-18 0825 MlM Cable Assembled 6' / Grey
SPL-19 0825 MlM Cable Assembled 15' / Grey
SPL-20 Centronlc MlM Cable Assembled 15'
SPL-21 089 to 0825 AT Modem Cbl Asmbld 6'
SPL-22 Macintosh Adapter Cable l'
SPL-23 0815 MlF Extension Cable 2'
SPL-28 0819 Apple/Macintosh Ext Floppy Cbl
SPL-29 089 to 0825 Mouse Adaptor
SPL-31 Mini 6 Pin Male to 089 Ps/2 Serial Adpt

#TM-476
1,000 Ohm/V
Multi Tester
Complete with
test leads and
instructions.

$5.00ea
Any Quantity

$26.954 up $25 ea

STILL THE BEST
Made of heavy gauge, deep drawn
steel! For all roM/clones and Mac­
intosh systems! Don't trust your data
with anything less than The OrIginal
Double Disk ConverterTlol!

#SPL-31
Mini 6/M to DB9/M
PS/2 Serial Adapter

~mn~ 0m([]~
l!J~ $2.00 ea

ISPL-29
DB25/F to DB9/M

Mouse Adapter

ITM-319 OOUBLE OISK™ 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 invalld media error. So there must be 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, how can you
take advantage of the fact that the media is
the same?
1WO YEARS OF TESTING. We've
conducted an intensive testing program.
We have converter 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 one hundred thousand satisfied
purchasers are converting millions of disks and SAVING SERIOUSMONEY
with the Double Disk Converterw,

IVA-l54 Copyguard Corrector
EnjoyVilleotllpes WithONtFlIIsltmg light & DIJrk, Turl"g

Macrovision methods often make it impossible to enjoy a
clear, stable picture from prerecorded video cassettes.
Picture roll, JItter, snow, tearing and flashing, are the
annoving side effects cured by tlie Copyguard Corrector.
Sophisticated digital circuitry
ins1de this compact unit ( no
larger than two 8mm tapes! ),
descrambles any copy-
protection scheme and
delivers a stable, whistle­
clean signal. Connects easily
between two VCR's, or }'our
VCR and a video monitor,
with its single video in" and
video out" jacks. Recently,
copy protecfion developers
have successfully sued to
keep descramblers such as the Copyguard Corrector off
the market. We cannot predict for now long this unit will
be available. and suggesl you order early to be safe!

Reg. $69.00 Now $49.00 or 21$90 Special!
lJrwouthorized dupIlallcn 01Capyrishtocl V1c1eotapeo10prdUbitoclby _01 Capyriaht lowl

~··~ED
$3.00ea

$1.5020up $1 ea

ICC-1001
100 foot RS-232
cable . assembly,
shielded 25 pin
M/F. Gold plated
pins. Fully shield­
ed to stand shocks
andmisuse.
Meta1hoods.

~

V
~
~

$30 4 up $25 ea

ICC-737
Adapter for: .
- Mac 512 to Mac

Plus or better.
- Mac 512 to Apple

lIGS.

lo~ol

Q
a
o

~'tJ.9Je ROGER'S SPECIALIST l:'iI~t
ee'?J'l,. ~OC) 27712 Pinehills Avenue.Banta Clarita CA, 91351 1:'4-t ,se'V/.

~t C'tJ.\~ Credit card customers can order 24 hours a day 7 days a week by FAX. O"ete,.~e

Voice or FAX ~ ~.~ Voice or FAX ~ lAMERiGWl Voice
805-251-2520 l&J --.. . 800-366-0579~~ 805-251-3085
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ACOMPLETE EIECTRONICS
SUPERMARKET!

e
Super VGA (SVGA) 14" Color Monitor NEW! $349.00
1024 x 768 NON-interlaced * 28mm dot pitch * IBM Compatible * 65 MHz
bandwidth * New * 1 Year Warranty *
IBM Keyboard (IBM PIN 645-0200) $49.95
Genuine IBM * Tactile touch! * 84 key * 5 pin Din * AT 286 & 386
Compatible *
84 Key Keyboard :. $19.95
AT/XT Compatible * Autosense * NEW *
8087-2 Math Co-Processor $55.00
8 Mhz * XT Turbo Compatible * NEW in O.E.M box *
Tape Back Up Drive (Cipher Model #540) $149.94
40/50 MB * 5Y4" FH * w/controller * uses DC-300or DC-600 tapes * New *
EGA Card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $39.95
XT, AT & 386 Compatible * w/compos ite output * w/manual *
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 &manuals *
8 Bit I/O Interface Card (order #RlIO) $29.95
XT Compatible * PIO * SID * Com 1-4 * 2nd SID opt. * Clock/Calendar *
o-384K Multifunction Card (order #R/MF) $29.95
XT Compatible * 384K opt, OKinstalled * PIO * SID * Game Port * Clock/
Calendar * 2nd SID opt. *
Monochrome Graphics Multi I/O (order #R/MGMIO) $39.95
XT Compatib le * Hercules Compatible * Supports 2 360K FDD's * Game
Port * PIO * SID * Clock/Calendar * 2nd SID opt. *
Multi I/O and Floppy Controller (order #R/MIO) $29.95
XT Compatible * Supports 2 360K FDD's * PIO * SID * Game Port * 2nd
SID opt. * Clock/Calendar *
Eprom Programmer-Ten Gang (order #R/EPROM-10) SALEI $149.95
w/Software * IBM Compatible * 2716 to 27512 *
IDE Hard Drive Controllers

with High Density Floppy controller New 1 Yr. . $24.95
With SIO/PIO ports New 1 Yr. $24.95

20 MB Hard Disk Drive (order #R/ST-225) $129.95
Seagate ST-225 * 20 MB * MFM * 5.25" H.H. * Refurb * 1 Yr Warranty *
20 MB Hard Disk Drive Order #RlST-125) $139.95
Seagate ST-125* 20 MB * MFM * 3.5" * Refurb * 1 Yr Warranty *

Haltek Electronics is a 15,000 sq.ft. retail sto re in th e heart of silicon valley. We offer one of th e most diversified se lections of
high- tech goods from th e oldes t to state of th e art. We are exceptionally strong with computer pr oducts, Ie's passive
com ponents, electro mechan ical, optics, wire & cable and probably on e of th e biggest inventories of Lambda power supplies
around. We do not have a catalog or a product listing, due to th e eve r cha nging supply.

So give us a call and we will be hap py to check stoc k for any and all your electro nics needs .

HALTEK
ELECTRON CS

1062 LINDA VISTA AVENUE • MOUNTAIN VIEW, CA 94043 • 408-744-1333/415-969-0510

CIRCLE 224 ON FREE INFORMATION CARD
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ACOMPLETE ElECTRONICS
SUPERMARKET!

80 MB S.C.S.!. Hard Disk Drive (order #R1ST-296N) $295.00
Seagate ST-296N * 80 MB * SoC.S.1. * 5.25" H.H. * Refurb * 1 Yr Warranty *
Hard Disk Cable Set (IDS34 x IDE34 x IDE34) $2.95
Extra 20 pin data cable 0 •••• • • • ••• • ••••• • ••• • ••••• •• • • • •• • • 0 • • •• • $1.49

Visible Laser Diode $49.95
Toshiba TOLD 9211 * w/docs * 670nm * Pulls *
Helium Neon Laser Tube $14.95
Approx. 1-2 mW * w/mount & connector * w/o power supply *
12" Digital Calipers. . . . . . . . . . . . . . . . . . . . . . . . .. NEW! . . . . . . . . . . . . . . . . . . . . . . . . .. $200.00
Mitutoyo CD-12"* in.lmm * Data Hold * data output * wood carrying case *
Mini HeNe Laser System Tube & Power Supply $79.95
12VDC input *'Great for low recoil rifle sights * portable applications *
100,000 uF 5.5v Electrolytic Capacitor 0 • • • $1.49

Lens/Mirror Unit 0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• $4.95
Fuji Optical * 190mm lens * 1%" front surface mirror * F1.5 *
S.C.S.!. Cable $9.95
DB25 male to 50 pin Blue Ribbon male * 3' * NEW *
Fiber Optic Rod $39.95
4.1" x 1.1" * Fused Glass Strands w/polished ends * w/QA Spec sheet *
Aluminum Housing 3" x 6.5" * 1 to 1 coherent image *
Amazing Optical Quality! *
5 Volt Power Supply $195.00
Lambda # LYS-K-5-0 V * 70 Amps * NEW * w/manual *
12 Volt Power Supply $39.95
Lambda # LM-B-12 * 3 Amps * with O.V .P.*
Microcontroller Kit $249.00
INTEL 8052 * Basic lnterpreter * Console I/O * serial port * 24 I/O lines *
3 Expansion slots * on Board Eprorri Programmer 8/16K * Kit includes
Etched PC Board, all parts, instructions *
Word Processing SothNare 0 •• •• •••••••••••• • • •••• ••••• • • •• • •• •• • • ••••••• • ••• • $19.95
w/Mailmerge * Brand New w/book *
Hand Held IC Tester 0 • • • •• • ••• • • • • • • • ••• • • • • •• • ••• • • ••• • • • • • •• $185.00
Tests TIL 74, CMOS 40/45 DRAM 4164-411000, 4416-44256 * 3.5"W x
7"L x 2"H * 9VDC battery or adapter (incl.) * Identifiers unknown TIL 74
and CMOS 40/45 * Auto power down * New * compare Price anywhere! *
Keyboard Adapter PS/2 to Standard AT 0 • • $3.50
AT/5 pin DIN to PS/2 Microdin * use your AT Keyboard on a PS/2 * '

" ' AB OU ' ! OU R R EF U R B S'"
Our r "fll rh i~ht ·d ill\'('ntory ro nt:lin:G irerns that filIIinto nne Pf mort' of the following Cilt3gori~: 1) f"ilN.i pd Ol.uy testing, 2)wa~ sold and
ff"turr lf"lt ilo;(,lilt ·tI, Jl (O"Hllf ·t k .. lly iOlfM'rf("Cl. In any case, thr item We'\! returned to the a .EM. ( t\r i~ina l f'\luir rnrnt manufMturrr) and was
n"ntnClitiollf,,() Of Iivod to orir.inill manufacturers sJW'(' ifkiltionc;. IIAl:TEKRuarantt"t~ all refurblshed r m<iuct", f (\ f Q()d"ys from the dalr of

r"" h, ,,: . Any Hom IlI'Ybe,." 1 " ",~rJ wilhin lhal I'<'l io<l . In.In.1n,~.m.nl 01" , II.k F.k'ClnmiC"requi..... thal,ny ""um."" in Ih. original
r.l<br.in~ ... 1h. ....10""'1e. inrl ll<lilll\ allYand . 11 ""1nual•• "1>1",,. ""Ilw' re, Me. • nd must hr acroml'1nird l>y the original ""Ies rrcMpl.

r rin"'Ct ~\l ll~"C.'1 tn ch,l np,r wilh<lut fl('l li('(' • Qu:mtiti~ limited to stock on hand . All items are n-(urbi~hNt lIulr':'"1 indka ted ~ "new"

RRSII (4151969-6321

HALTEK
E L E C T R O N C S

z
~
m
:!:
CD
m
:Il

1062 LINDA VISTAAVENUE • MOUNTAIN VIEW, CA 94043 • 408-744-1333 /415-969-0510

CIRCLE 224 ON FREE INFORMATION CARD
54CI



90 Day Unconditional Guarantee

J
HEWlm PACKARD 8640B-OPT 323
SOLID STATE SIGNAL GENERATOR

(w/o sy nchro ni zer) Fre quency ran ge : 450
KHz to 512 M Hz , to 1100 Mhz wi t h exte rnal
freq uency doubler optio n (not s upp lied).
Ten Frequency ba nds i n o ctave in crements
fro m 500 KHz; ba nd 11 fo r dou bl er u se . Ac­
c u racy : 6 di g it LED re ad o ut. Stab ility : <
1000 ppm . O utput power : - 14S d Bm to + 10
dB m (0.013 V to 2 V) into SOn . Level flatness
is < + 0.5 dB from 0.5 to 512 M Hz . Im pe d­
a nce is 50 n , VSWR < 2 .0 o n 2 V a nd 1 V
range < 1.3 o n ot her ra ng e s > . Spectral
Pu rity : Harmon ics at1 V o utpt > 35 dB be­
lo w fundame ntal o f 0 .5 to 128 Mhz; > 30 dB
below fu ndamenta l o f 128 to 512 MH z . Mod­
ulatio n : Int e rnal AM , FM and PM, e xternal
AM , FM, and PM . Pulse frequency: 0.05 to 5
KHz . Ge ne ra l: Power Require ments : 100,
120, 220 , 240 V, 48 hz to 420 hz, 2 amps .
Note : OPT 323 bui lt to military specifica ­
t ions. Ru ggedized performance for better
o p eration u nd e r seve re e n v i ro n m e n t. Size :
6- (H ) x 19" (W ) x B ¥" (D ). Wt. 60 Ibs .
I n cl u d e s ru g gedized case a n d m an u al.

Price : $1,250.00

Current Hewlett Packard Price $12,050.00

Price: $250.00

AN/USM 44C
Signa l Generato r: Gene ra l purpose , solid
state , hi gh fre quency generator w hic h pro­
vides radio fre q uency (rf) s igna ls us ed to
te st , evaluate and al ig n rad io recei vers , rf
e q u ip me n t a nd a m p lifier. Dire c t repl ace­
ment for HP 608 se ries. Frequency : 10 MH z
to 480 MH z :!:0 .5% in 6 bands . Modulation :
Int ernal AM: 400 a nd 1000 Hz + 10%, 0 to
95% wi t h 0.5 vo lt RF o ut p ut. External AM : 0
to 95% , 0 .5 vo lt o ut p ut, 1.0 volt RMS input @
20 to 200 KHz. Pul se Modulation : 40 to 200
MHz,4 use e , 220 to 480 M Hz, 1000 Hz . Sp u­
rio us : 35 dBc, "' 500 M Hz . O utput : 0 .1 mi­
crovolt to 1.0 vo lt cont inuo us + 1 dB over
freq uency range. Leve led O utp u t: :!:1 dB
(one ad jus tment, 10 to 215 MH z , + 1 dB , tw o
a dj ustments , 215 to 480 M Hz). Po w er :
1151230 vo lts AC, 50 to 400 Hz , 150 watts .

FAX (818) 787·4732

13406 Saticoy Street
North Hollywood, CA 91605·3475

IZI (Call for free catalog) [ffi]

A.C. POWER SUPPLY
STACO MODEL E1010VA

HEWLITT PACKARD

MODEL 606A SIGNAL GENERATOR
Sig nal Generator : Fre q . 50k Hz to 65 mH z in
6 ba nds :!: 1%, freq . ca ll 100 kH z an d 1 mHz ,
RF o u t p u t 0 .1 uV to 3. 0V at 50 o hms :!: 1d B
over fre q . ran ge , o u tp ut VWXR-30 DBC
le vera g e O. IOV, mod u latio n 0 to 100%
+ O.SD B ove r freq. ran ge . In terna l : 400
HzI1000 Hz :!:S% ; Exte rn al : DC to KHz .
Power l1~V, 50 to 1000 Hz , 135 watts. Size:
2014" IW) x 12Vl" (H) x 14...-' (L), Wt. 46 Ibs .

Pric e: $250 .0 0

(800) 235·6222

This unit h a s b ee n desig n ed and con ­
st ru cted for ri gorou s industrial. classr o om
o r laboratory applicatio n s . Th ese p ower
su p p l ies ar e brand new. C u rre n t li st pric e
$75 0 .0 0 . S p e ci f ic a t io n s: In p u t : 120 VAC
50160 HZ . O utp ut : 0-120 VAC 10 a m p s . In ­
clude s manual with schematics. f eat u res:
Ammeter, vo lt mete r, con ve n ience o u t let ,
power indicator and circuit b reaker. Dime n ­
s io n : 10 - x 15- x 6- . We ig ht : 22 1b s .

Price: $165

HYPERION POWER SUPPLY MODEL HY
Tl -36-30C

Solid state output 0·36 VDC, 0-30 amps. Input 115
vac 55 to 60 cps. Cu rre nt limit adjusta ble. Dua l
me te rs to mon itor vo ltage a nd cur re nt str ap ped
con nection s in back to a llow remo te co ntro l.

Price: $295.00

l.R.
TAN K

PERISCOPE

(818) 787·3334

TS-723NU
Spec t ru m A nalyzer: Frequency range 20 Hz to 20
KHz. Funda menta l f req uency rej ect ion , -80 dB . 1n­
herent di stort ion < 0.1% . sensitivity 0.3% fu ll-sca le.
Useable to 0.' %. Inp ut impedance200K oh ms40 pt .
Meter fra m e 0.3 to 300 vo lt s f ullscale. VTYM fre­
q uency ran ge 10 Hz to 100 kHz + 3% flatness.
VTVM input impeda nce 1M ohm , 3M ohm , 2 .4M
ohm, 37 pis dependent on range select ed. Noise
measurem ent-full sca le 300 m icr ovo lts, m in i­
mum-75 dBm, freq uency- l0 Hz to 20 KHz. Power
Supp ly-115VI23OV, SO to 100 Hz, 90 watts.

Price: $150 .00

TEK MODEL 7 6 03 N
Osci llosco pe: M il Spec AN/U SM- 281C , 8 x
10 CM d is pl ay, 100 m Hz response wh ic h ac­
cepts standard 7000 s e rie s P!ug-Ins . Verti ca l
Plug -In : 2 ea. 7A15 IAM-6565l, frequency
BW 75 m Hz , ma xim u m se ns it iv ity 5mV/D IV.
Horizo n tal Plug- In : 1 e a . 7 B53 (TD- l085) ,
t r iggering to 100 mHz , minimum , sw e ep ­
time 50 NS/D IV, has delayed swee p cap aci ty.

Price: $595.00

Typ e M-24 . Rugged
m il i t a ry co ns t r uc­
tion . Con ta ins two
i n de pe n d e n t in ­
f rare d image con­
ve r te r t u bes p lu s
co rrect ion le n se s,

prisms, an d eyep ieces. Th e bino cular v ie w ­
ing sys tem is dire ct ly con nected to a prism­
ryp e periscope . The im age tube s ha ve d y­
namic focus p ro vided by a built-in adj ust a­
bl e vo ltage div id er. Thi s un it require s 10 to
15 KVat low cu rre n t for o pe ra tio n . Unable
to s u p p ly power su p p ly. (Dime ns io ns : 18­
hi gh x 9- w ide x 4Vl"th ick . Wei ght 17 Ibs .)
Stock #OP 9OQ1 Price : $200.00
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pumping blood into the arterial
system to feed the body and the
heart itself.

Each of the four chambers of
the heart contract and relax at
different times of the heart cycle .
Their associated valves open and
close synchronously. The move­
ment of all those structures and
the movement of blood through
them provide the Doppler sounds
which you hear with the Doppler
ultrasonic stethoscope.

When you move the transducer
across the skin you'll hear some
scratching sounds. To avoid this,
turn the volume down while you
move the transducer.

Because there is attenuation of
the sound wave as it passes
through the body, those with a
heavy build may have to try alter­
nate body positions to bring the
heart closer to the chest wall. Two
suggested positions are lying on
the left side or leaning forward in
a sitting position.

When listening to the heart
wi th Doppler ultrasound a
number of different sounds are
heard, one after the other, in
rapid succession as the heart
chambers and valves move and
the blood flows through them.
One can listen to blood flow sepa­
rately from other sounds by plac­
ing the transducer on the neck
where you feel the pulsation of
the carotid artery. Because the ar­
tery is small compared to the
heart, it will take some time to
learn how to orient the trans­
ducer in the direction of blood
flow through the artery. You must
use the gel for that experiment.
You may be able to hear a slight
change in blood flow correspond­
ing to the dicrotic notch in the
pulse wave.

Blood flow sounds may also be
heard from the brachial artery in
the arm on the inside of the
elbow. That is the location where
the physician places the
stethoscope when measuring
blood pressure. The transducer
is again oriented in the direction
of blood flow and gel must be
used. When listening to the blood
flow in the brachial artery, you
may want to try an experiment. z
Clench your fist to stop the flow of ~

blood in the hand for about 5 or 6 m
seconds. When the fist is un- ~
clenched the blood flows again gj
and you will hear some interest- <.0

ing wind-like sounds. R-E ~

Apply a small amount ofliquid
gel to the transducer surface and
place the transducer firmly
against the bare chest, several
inches to the left of the center
and about 10 inches below the
shoulder. Place the transducer so
the ultrasonic beam passes be­
tween two ribs for best transmis­
sion. You will hear the sounds
associated with the movement of
the heart. Keeping the trans­
ducer firmly against the chest
and changing the direction of the
ultrasonic beam you will hear dif­
ferent sounds depending on
what surfaces are in the path of
the beam. When you take a deep
breath the sounds may disappear
because the lungs fill with air,
covering a portion of the heart.
As previously noted, air is a poor
conductor of high-frequency
sound.

There are many aspects of
heart action. First , returning
blood from the venous system
fills the right atrium. A valve con­
necting this atrium to the right
ventricle then opens and con­
traction of the atrium forces the
blood into the ventricle. The valve
then closes and another valve
connecting the ventricle to the
pulmonary artery opens. The
right ventricle contracts, forcing
blood into the pulmonary system
to return carbon dioxide to the
lungs to be exhaled and to pick
up oxygen from the air we
breathe in. The blood then re ­
turns to the left atrium where it is
pumped into the left ventricle
through another valve. Ftnally
the left ventricle contracts ,

Testing and use
As mentioned earlier, max­

imum sensitivity is obtained
when there is a good impedance
match between the transducer
face and the skin, with no air is
trapped between them. A liquid­
gel such as Aquasonic is specifi­
cally made for that purpose and
is available at medical supply
stores .

range . Alternately tune T3 and
T4 for a maximum voltage, which
will vary between 1 and 2 volts.

If you don't have a frequency
counter or DMM available , you
can tune the stethoscope while
listening 'to your heart. With the
transducer and headphones con­
nected to the circuit board, put a
li ttle mineral oil or ultrasound gel
on the face of the'transducer and
place the transducer firmly on
your chest near your heart. Try to
place the transducer between a
pair of ribs rather than directly
over a rib. Turn the volume up
until you hear some' Doppler
sounds, which will probably be
low, as well as a hissing noise.
Alternately tune TI-T4, starting
with T3 and T4, to increase the
volume and reduce the hissing.
Turn down the volume control
during this tuning to prevent
overloading and distortion.

If you don't hear any sounds
with the above procedure, put a
few drops of water on the trans­
ducer face and rub it with your
finger. If that doesn't produce any
sounds, check the circuit board
for solder bridges and cold solder
joints.

I... 4INCHES----- ------il~

THIS IS THE SOLDER side of the PC board.
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IF YOU THOUGHT A MUSIC ON-HOLD

feature for your telephone was
only for high-budget profession­
als , think again. We'll show you
how you can add FM music on­
hold to any analog telephone line
with a Touch Tone telephone. It's
ideal for home offices or for peo­
ple who want to project a high­
tech appearance.

Some of the features of this de­
sign include; LED status indica­
tor, audio volume control, built­
in antenna, only one operating
adjustment, and a mute function
to eliminate "hiss" in between
stations. You can build this im­
pressive device in under three
hours, for only $70.

Construction, test, and align­
ment is made easy due to the use
of specialized IC's , namely a sin­
gle FM receiver chip, IC4, and a
DTMF decoder, IC1. There are no
special coils to wind, and no
tricky circuit adjustments are re­
quired. All you need is a DMM to
test and align the circuit. Let's
now take a look at how the unit
works.

On-hold circuit
A block diagram of the unit is

shown in Fig. I, and the sche­
matic in Fig. 2. The FM on-hold
device connects to an analog tele­
phone line via an RJII modular
jack. It's powered by an external
+ I5-voltDC, I50-mA power pack
that plugs into a standard 120­
volt AC outlet. The I5-volt DC
supply passes through polarity­
protection diode Dll to the input
ofIC5, a 7812 + I2.0-volt DC volt­
age regulator. Capacitors C24
and C25 provide decoupling and
anti-oscillation protection for the
regulator. The regulated output
ofIC5 is fed to the input of IC6, a
78L05 voltage regulator, to pro­
vide a 5-volt supply for IC4, a
TDA7000 FM receiver. Decoup­
ling and anti-oscillation protec­
tion for IC6 is provided by C26.
Voltage divider RI6-RI7 provides
the + 6-volts DC power-supply
output, which is filtered by C28.

When a key on any Touch Tone
en telephone is depressed, the stg­
o nal is passed through IC3-d, an
~ LM324N balanced amplifier. The
a: purpose of this amplifier is two­
t) fold; it acts as a balanced to un­
UJill balanced matching network, and
o its gain is set to 0.1 to act- as a
(5 line-voltage attenuator. Capaci­
-ca: tors CI and C2 block the phone

58

line's 48 volts
DC from enter­
ing the ampli­
fier. The ring­
ing-vol tage is
limi ted by RI
and R2. The
ratio of R3 to RI
sets the gain of
IC3-d to 0.1. Re­
sistor R4 biases
IC3-d between
its supply volt­
age and ground
allowtrig. it to
operate from the
single + 6.0
volts DC power­
supply line. The
ou tpu t of the
balance ampli­
fier passes
through coup­
ling capacitor
C3 and is then
decoded by ICI,
a Motorola
MCI45436 dual­
tone multi-fre­
quency (DTMF) ·
decoder IC.

The output of
ICI is a 4-bit
word, whose
codes are listed
in Table 1. It is connected to IC2­
b, a 4082 dual quad-input AND

gate, so that the output of that IC
(pin 13) is normally low, and goes
high only when the "." key is
pressed. Therefore, when the "."
key is decoded by ICI, pins I, 2,
and 13 are high while pin 14 is
low. To switch the output ofIC2-b
high, four logic-high inputs
must be present. The high in­
puts are provided by ICI pins I, 2,
and 13 and IC2-a pin 1.

In order for IC2-a's output to go
high, it must also have four logic­
high inputs. Two of those are pro­
videdbyR7, DIO, andC27. Those
components ensure that the in­
ternal power supply is operating.
That will prevent the unit from
seizing the phone line if power is
lost or removed while it is con­
nected to the phone line. The re­
maining two inputs are provided
by a logic high from ICI pin 12,
which is the DV, or DATA VALID,

output pin. DV assures proper op­
eration of ICI by providing inter­
nal checks. When those checks
are valid, DV will output a logic
high. That prevents false trigger­
ing due to voice or other tones,

such as music, that occur during
normal telephone usage.

When the "." key is depressed,
IC2-b pin 13 goes high, which in
turn charges C4 and turns on
switching transistor Q1. That ac ­
tivates relay RY1. Diode DI pre­
vents DC voltage from bleeding
back into IC2-b pin 13. The time­
base oscillator for ICI is formed
from a 3 .58-MHz crystal XTALI
and R5 .

The normally open contacts of
RYI close and 07, R9, RY2, RIO,
C5, LEDI, transformer T1 (Sec),
and the four diodes from the po­
larity bridge (D3-D6) are con­
nected across the telephone line
and effectively "seize" it. That
combination of components is
referred 'to as the seizure net­
work . The unit is now in a
"standby" mode and LEDIlights
dimly. If jumper JI is in the IN
position and a station is tuned in
on the FM tuner, that station will
be heard on the telephone line. If
JI is in the OUT position, the sta­
tion will not be heard until the
phone is hung up.

RYI will stay activated for ap­
proximately four seconds. That



quency-locked loop system with
an intermediate frequency (IF) of
70 kHz. The IF can be chosen by
active RC filters. The only func­
tion that n eeds tuning is the os­
cillator's resonant circuit, which
selects the reception frequency.

The antenna is made up from
th e telephone line and the RJll
cable . The RF signal travels
through that path and is coupled
via DC blocking capacitor C6 to
the RF input bandpass filter. This
broadband low-Q filter consists of
ClO, Cll , andLl. Its primary pur­
pose is to pass RF energy in the
88.0- to lO8 .0-MHz range while
attenuating RF energy from
above and below that frequency
range. The bandpass filter serves
to su pp ress potential interfering
energy from outside the commer­
cial FM broadcast band.

The bandpass filter also acts as
a split-capacitor (also known as a
tapped capacitor) input imped­
ance-matching network to IC4 . It
matches a 75-ohm RF input im­
pedance to IC4 's 1.5K input im­
pedance. The reverse RF input is
decoupled by C12 .

After t he RF signal passes
through th e input bandpass fil­
ter, it goes to the input of the in­
ternal Gilbert cell mixer where it
is mixed with the local oscillator
(LO)signal. As mentioned earlier,
the frequency of the LO is de ­
signed to produce an IF of 70
kHz. The tunable LO, connected
between pins 5 and 6 ofIC4, con­
sists of tank components L2 and
09.

Varactor diode , 09, is DC-volt­
age tuned by the voltage-divider
circuit consisting of R13 , R18,
and R12. The low end of the tun­
ing range is set by R13 while the
high end is set by R12. A high
impedance path to the oscillator
is provided by Rll, keeping it
from appearing on the DC tuning
con t rol voltage . C21 acts as an RF
"sh or t" to ground which prevents
the oscillator's RF from entering
09. The IF output of the mixer is
routed to a three-stage broad­
band low-Q IF filter network.

The first sect ion (C20 and C19)
determines the cut-off frequency
for the secon d-orde r low-pass IF z
filter. The secon d section (C8 and ~

C7 ) de termines the upper and m
lower passband. The third sec- ~
tion (C9) determines the pass- ~

band of the third section of the ~

low-pass filter network. ~

FM receiver circuit
At the h eart of the receiver cir­

cuit is IC4 , a TDA7000 Si gnet ics
FM rec eiver. This IC has a fr e-

To return t o
the call, the tele­
phone can be
picked up. The
loop c u r re n t
flowing th rough
the seizu re net­
work is reduced
because of the
double termina­
tion (the t ele­
phone and sei­
zure network) .
RY2 deactivates ,
and the seizure
network is dis ­
connec ted.
Kick-back ca­
pacitor C5 en­
s ures the loop
current is r e­
duced below the
drop-out cur­
rent for RY2.
That reduction
in current turns
off LEDl, di s ­
connects the
music, and re­
connects the
caller.

If the tele ­
phone is not
hung up within
the four-second
time-out period,
RYI will deacti­
va te and the
project will be
taken out of the
"stand-by "
mode and
placed in the

"n or m a l" mode .
LEDI will not be lit, and the caller
will be disconnected if the tele­
phone is hung up.

Latching push-button switch
51 is used to tune in th e desired
station. Wh en it is in the IN posi­
tion, the s eizure network is
placed across the telephone line
and the output of the tuner is
also connected (regardless of th e
s tatus of Jl). That allows you to
h ear th e output of the FM tuner
and adju st the station tuning
and volume. (A fea ture of the re­
ceiver is the elimination of inter­
station "h iss, " therefore no audio
will be presen t u n t il a station is .
tuned in.)

Ie

delay is determined by the RC
network ofR6-C4. Diode 02 pre­
vents relay-coil induction-induc­
ed "s p ikes" from appearing on
th e + 12-volt DC power-supply
line.

I[ the telephone is hung up
within the four-second time-out
period, additional loop cu r ren t
will flow through the seizu re n et­
work and activate RY2 . That
causes normally open contacts of
RY2 to close. The project is now
in the "on-hold" mode, LEDI will
be brightly lit, an d the selected
radio station will be h eard in th e
telephone line rega rdless of the
po s ition of jumper Jl. After the
four-second time-out period, RYI
will deactivate. The loop current
flowing th rough RY2 keeps the
s eizure network across the tele­
phone line and th e unit remains
"on-hold ."

Impress your callers by
adding an FM music on-hold
feature to your telephone.
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FIG.1-THIS IS THE BLOCK DIAGRAM of the FM on-hold unit. The circuit consists of three
basic sections; a DTMF decoder/on-hold logic, seizure network, and an FM receiver.

Digit 08 04 02 01

1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
* 1 0 1 1
# 1 1 0 0
A 1 1 0 1
B 1 1 1 0
C 1 1 1 1
D 0 0 0 0

TABLE 1-DTMF DECODER
OUTPUT CODES

RY2SEIZURE
NElWORK

ICl
DTMF

DECODER

"· " KEY
DECODE

AUDIO
AMPLIFIER

IC4
TUNER

INPUT FROM
PHONELINE

ANTENNA

After the signal is passed
through the IF filter section, it is
demodulated. The quadrature
detector is tuned by CI4. The fre­
quency-locked loop (FLLl filter,
which suppresses IF harmonics
and prevents them from appear­
ing at the output of the demod­
ulator, is controlled by CI8.

The demodulated audio signal
from pin 2 passes through a
deemphasis network consisting

of C22 and RI4. A load for the
audio output current source is
also provided by RI4.

The audio signal passes
through C23 and RI5 to the in­
verting input of audio amplifier
IC3-c. Feedback resistor RIg con­
trols the gain of the amplifier
from a to 10 . Transformer TI
matches the amplifier's output
impedance to the telephone line
impedance.

Construction
The author's prototype is

shown in Fig. 3 . The entire FM
on-hold circuit is mounted on
one double-sided PC board. The
use of a single-sided board will
work as long as the jumper wires
are added to the top where n eces­
sary. We recommend that a PC
board be used because of the VHF
range involved in this project. We
have provided foil patterns of the

PARTS LIST

(j)

5:2
z
o
a:
I­o
UJ
-l
UJ

6o
-c
a:

All resistors are %-watt, 5%.
R1 , R2, R11-100,000 ohms
R3, R4, R7, R13, R15-10,000 ohms
R5-1 Megohm
R6-39,000 ohms
R8-2000 ohms
R9--2700 ohms
R1D-1200 ohms
R12-130,000 ohms
R14-20,000 ohms
R16, R17-470 ohms
R18, R19--100,000 ohms horizontal

PC-mounted potentiometer
Capacitors. All are 50 volts DC,

10%tolerance, mono or ceramic
disc unless otherwise indicated.

C1, C2, C6-0.022 fJ.F, 250 WVDC,
20% tolerance

C3, C13, C17, C23-C26-0.1 fJ.F
C4, C27-10 fJ.F, 10 volts, 20%

tantalum
C5-47 fJ.F, 63 volts, 20% electrolytic
C7, C20, C21-3300 pF, 50 volts
C8, C14-330 pF
C9--150 pF
C10, C11-39 pF ceramic disc
C12, C22-2200 pF
C15-220 pF
C16, C18, C29--0.01 fJ.F, 20%
C19--180 pF

C28-100 fJ.F, 25 volts, 20%
electrolytic

Semiconductors
D1-D7, D10, D11-1N4003, 1 amp

200 PIV rectifier diode
D8-notused
D9-MV209 varactor diode

(Motorola)
LED1-Red LED
IC1- MC145436 DTMF decoder

(Motorola)
IC2-4082 dual 4-lnput AND gate
IC3-LM324N quad op-amp
IC4-TDA7000 FM Receiver (Sig-

netics-Philips)
IC5-7812 + 12-VDC, t-amp

regulator
IC6-78L05 + 5-VDC, o.t-arnp

regulator
Q1-MPSA13 NPN Darlington

transistor
Other components
L1-0 .138 fJ. H fixed inductor

(Coilcraft no. 132-09or 9T no. 24 Va
-inch 10)

L2-Q.060 fJ.H shielded variable in­
ductor (Coilcraft no. 150-02J08Sor
TOKO no. MC122)

RY1 , RY2-DPDT relay12VDC (Aro­
mat no. DS2YE-S-DC12)

T1-audio transformer, 500-ohm pri­
mary, 200-ohm seconda ry
(Mouser no.42TM002)

S1-DPDT latching push button
switch

XTAL1-3.58-MHz parallel resonant
crystal, HC-18/U case

J1-Q.1-inchsingle inline jumper bar
and strap

Miscellaneous: Male power jack,
female PC board-mounted lug re­
ceptacles, 117-VACpowerpack (15
VDC at 150 mA), PC board, s-toot
modular line cord, male RJ11 to
lugs, project case (Builder 's
Choice), and 314-pin IC sockets

Note: The following items are
available from HESC Inc., P.O.
Box 12649, Fort Wayne, IN
46864-2649, (219) 482-7190:
• A complete kit of parts includ­
ing PC board, all components,
machined plastic case, and
power pack-$69.95 + $3.00
S&H.
• An assembled and tested
unit-$119.95 + $3.00 S&H.

Send check or money order, IN
residents add 5% sales tax. AI·
low 6-8 weeks for delivery.
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PHONELINE
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FIG. 2-SCHEMATIC OF THE FM ON-HOLD unit. The output of IC1,a DTMF decoder, is a 4­
bit word that controls the on-hold logic. The FM receiver, IC4, uses a frequency-locked
loop system with a 70-kHz intermediate frequency, which is tuned by a tank circuit
consisting of L2 and 09. Spurious reception is eliminated by a mute circuit in the IC.

component side and solder side
of the PC board if you wish to
make it yourself. If you choose
not to use a PC board, the use of a
prototype style board is recom­
mended. You should note that
the use of wire wrapping will not
work for the receiver portion of
this project due to ground return
path impedance problems. You
can use IC sockets for all IC's ex­
cept IC4, the TDA7000 FM re ­
ceiver. The use of an IC socket at
VHF frequencies should be avoid­
ed .

Figure 4 shows the parts-place-

ment diagram of the unit. Before
you begin construction, there are
a few things to keep in mind:
• Use proper soldering tech­
niques-The importance of prop­
er soldering cannot be empha­
sized enough for VHF circuits.
We recommend that the flux resi­
due be removed from the com­
pleted PC board using a mild
non-CFC cleaner that's not
harmful to plastics. Always read
the manufacturer's label.
• Static sensitive devices-Ob­
serve electrostatic discharge pre­
cautions when handling individ-

ual semiconductors as well as the
completed circuit board.
• Component leads-Pre-form
component leads before install­
ing them in the board.
• Non-polarized capacitors­
When installing these compo­
nents, orient them so their val­
ues can easily be read. This will
help if troubleshooting is needed
later on.
• Resistors-Mount resistors so
they can be read from left to right
and top to bottom. This also aids z
in troubleshooting. ~

• TI -Bend the tabs flush m
against the PC board. The audio ~
transformer has a "P" indicating gj
the primary side. The primary (0

mounts towards the outside of ~

61



FIG.4-PARTS-PLACEMENT DIAGRAM. Install all components as shown here. Make sure
all components are correctly oriented. The telephone tip and ring conductors can be
connected at either phone-line input.

lence until a station is received.
Turn the volume control poten­

tiometer Y2 and % clockwise. Ad­
just the slug in L2 until the
station operating at the lowest
dial setting in your area is re­
ceived with the loudest audio
output. Use care when adjusting
the slug as it is quite delicate and
can easily be broken.

Next, set the tuning potenti­
ometer to the extreme clockwise
position (top end of the band).
Tune back down towards the bot­
tom end of the band (counter
clockwise) until the station oper­
ating at the highest frequency is
received.

Tune through the entire range

broadcast band, and a method to
hear the audio output. The sim­
plest way of altgriing the unit is to
connect it to the phone line. The
unit was designed to not be sen­
sitive to the tip and ring polar­
ities. Therefore, it doesn't matter
which phone lead connects to
which terminal on the PC board.

Once the phone line is con­
nected, dial your own number to
eliminate the signal tone and off­
hook warning tone. Turn the re­
ceiver on by depressing push
button switch S1. Set the tuning
potentiometer to the extreme
counter clockwise position (low
end of the band). Note that due to
the mute function, there is si-

R19
VOLUME

FIG. 3-THE AUTHOR'S PROTOTYPE. Do not use an IC socket for IC4, and be careful
when soldering it as excessive heat can damage the chip.

the board. If in doubt, the pri­
mary should measure about 500
ohms.
• C6-Mount vertically with the
body in the hole closest to 04 and
06.
• Ll, L2-It's important the
shield have a good electrical con­
nection wi th the PC board
mounting pads. Don't leave the
soldering iron on too long as this
plastic part might melt.
• IC4 (TDA7000)-When solder­
ing this chip, be careful not to
keep a hot soldering iron on the
pins too long.

. • LEDI-For proper mounting
height of the LED, cut two Y2­
inch pieces of insulating tubing.
Insert the tubing over both leads.
Install the LED with the flat side
(short lead) toward T1.
• D9-Mount flush against the
board. That will minimize any
stray capacitance effects.
• IC sockets-Mount three 14­
pin IC sockets (lCI-IC3) flush
against the board. Orient the
notch towards pin 1, which is in­
dicated on the component side of
the board.
• XTALI-The leads of this crys­
tal can be connected either way to
the PC board. Mount it in the ver­
tical position. Do not bend the
leads where they exit the body.
• RY1, RY2-These relays are the
same type, so they're inter­
changeable.

The following pre-test steps
should be done after all compo­
nents have been installed. Check
that all components are mounted
in their proper location. Verify
polarized components are prop­
erly oriented and that all pads
and connections have been prop­
erly soldered and de-fluxed. Once
those steps have been completed,
you can begin bench testing.

Testing and alignment
The only instrument needed to

test the unit is a DMM. Connect
the power pack (or a + 15- to
+ 28-volt DC power source) to the
DC input. Connect AC power to
the power pack. Don't connect
the unit to the phone line at this

~ time. Next, verify proper opera­
z tion by making the check out
~ measurements indicated in Thble
f-o 2. After you have made those
wu:J measurements, you can proceed
o with the alignment.
15 You'll need a plastic alignment
£. tool, a signal source in the FM
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to ver ify all s tations ava ilable to
you r area a re being received. The
receiver section was designed
with a mute function built-in to
allow only the strongest stations
to be received. That makes tun­
ing easier and su p p resses im­
ages ("ghost" stations that ap­
pear in the wrong part of the
tuning dial). Release the push­
button and hang up the phone.

You can check for proper opera­
tion by having a friend call and be
placed on hold by depressing the
star ". " key (LEDl lights dimly)
and then hanging up the phone.

Installation and use
A special feature of this project

allows you to select when the mu­
sic is present in the handset.
Some telephone services (call
waiting, call forwarding, voice
mail) require the use of the ". "
key. With Jl in the OUT position
(circuit open), music will not be
heard in the handset when the
"." key is depressed. It will, how­
ever, be heard by the caller when
the phone is hung up. With Jl in
the IN position (circuit closed),
music will be heard every time
the ". " key is depressed. Install
the jumper according to your
available service requirements.

If you would like to connect an
external antenna or RF source,
such as cable, to the tuner, you
can connect it to the junction of
C6, ClO, and Cll. It may be ad­
vantageous to disconnect the
phone-line antenna by breaking
the connection at C6.

It's easy to use the FM on-hold
unit. To place a caller on hold
press the star " . " key on any
Touch Tone telephone. That
places the unit in a standby mode
and the LED lights dimly. The
telephone must be hung up with­
in four seconds for the caller to be
placed on hold. When that's done,
the LED lights brightly. If it's not
hung u p within 4 seconds, the
unit resets itself and the LED
goes out. The caller will be dis­
connected if the phone is hung
up.

After a caller has been placed
on hold, all you have to do is pick
up the telephone to return to the
conversation (any telephone con- z
n ected to the line, Touch Tone or ~

ro tary). When the handset is m
picked up, the brightly lit LED i:5
will extinguish, the music will go ~
off, and you will be connected to <0
the caller. R-E ~
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Parameter Low Limit High Limit Actual Reading

Output of Power Pak + 13.50 + 28.00 VDC
Input Current 31.00 34.00 rnA

IC5 output + 11.40 + 12.60 VDC
IC6 output + 4.75 + 5.25 VDC

+ 6.0 VDC output + 4.50 + 6.50 VDC
IC3-d pin 12 + 4.50 + 6.50 VDC
IC2-a pin 2 + 4.50 + 6.50 VDC
IC1 pin 3 +4.50 + 6.50 VDC

IC2-b pin 14 + 4.50 + 6.50 VDC
IC3-c pin 10 + 4.50 + 6.50 VDC
IC3-d pin 4 +11 .40 + 12.60 VDC

TABLE 2-CHECKOUT MEASUREMENTS

COMPONENT SIDE foil pattern shown actual size.

-
a: a aS~:·: 0

o 0

aaaaaaa 0 0 0
,00 ~OO 00

aaaaaaa"~_O _
D 0 00

aa aaaaa ' ~ 0
o 00 0 00

o 0 000 a a l 0 0 0

a a 000
a a
a
a
a
a

4--- - - - - - - - - - - 413/ 18 INCHES - ---------- ---.1

SOLDER SIDE foil pattern shown actual size.

....--- ---- ----- 4' 3/ 18 INCHES----- ------- -.,

r
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E

Find out more about magnetic phenomena and how inductance
is related to the magnetic field.

IN OUR LAST EDITION. WE DISCUSSED

the characteristics of a static
magnetic field in empty space. In
this article we'll look further into
the B field and its effects on mat­
ter. Of particular importance, we
will show that the magnetic field
in matter can be found by using
the linear superposition of free
and bound current densities.

Potential
If you recall, the expression

"V x B = fLoJ says that the appar­
ent rotation of the B field around
a small region about a point is
proportional to the current den­
sity in that region. Unless the
current density or charge per
unit area J is zero, B cannot be
the gradient of a scalar potential
and therefore is not a con­
servative field . However, in re-

ef) gtons that have no current flow,
~ "V x B = O. In that case, the field is
~ conservative and a scalar poten­
t tial can be defined. Suppose a
~ small current loop, the B-field in­
UJ strument fIdl, is moved quasi­
§ statically from point A to B in
-c such a region as shown in Fig.a::
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1. The force in the direction of
motion dL gives the work done
or change in magnetic potential
energy

t,Uab =- S: [ (t 1dl)XBJ • dl .

The work depends not only on
the path taken but on the orien­
tation offIdl along the path. No
work is done if (jIdl) x B is al­
ways perpendicular to dL. Work
is done if. at any place along the
path. fIdl is rotated so that
lfIdll x B has some component
parallel to dL. That is the me­
chanical energy due to the work
done against the torque.

Additional energy is required
to maintain the current I in the
loop. If the loop has resistance
R, then I2R is the rate of ther­
mal energy loss. That energy
must come from someplace,
and if the magnetic field en­
closed by the loop changes,
more energy is required . We'll

discuss the reason why addi­
tional energy is required in our
next article.

Previously, we saw that any
field with zero divergence is the
curl of some other neld. Since
\7·B=O, it must be that
B = \7 x A. The A field is called
the magnetic vector potential.
It is not an energy field (energy
is a scalar quantity). but it can
be used in energy calculations.
The main advantage in using
the A field is that calculations
required to solve many real­
world problems are simplified.
Since we won't be doing any cal­
culations here, we will just say
that the A field is real in the
same sense as the B field.

We can use the analogy that
the A field describes action at a
distance from the B field just as
the B field describes action at a
distance from a current loop.
The E field is also used to de­
scribe action at a distance from
an electric charge. An appropri­
ate instrument can be placed in
a region of an A field. even
through the E and B fields 'a re



MAGNETIC CIRCUIT ELECTRIC CIRCU IT

FIG. 2-MAGNETIC FLUX IS ANALOGOUS TO ELECTRIC CURRENT. In (a) the magnetic
path of length L and cross-sectional area 5 is in a material of permeability f.L. The sou rce of
magnetomotive force nt, is the current 10 encircling the material n times. In (b) the
electrical path is in a material of conductivity a. The source of electromotive force nV is a
battery of n cells each with a voltage V.

v

b

n eti c po les appear at the en ds of
the material . We say the materi al
has an induced magnetic field . a
magn et ic polarization . or simply
that it is magnetized . Th is induc­
ed magneti c field is called the de­
magnetization field Bd . Th e total
magnet ic field in the mater ial is
BI =Bo +Bd . Bd is antiparallel to
Bo so BI h as a smaller magnitude
than Bo ' Such a materi al exhib it­
in g those characteristics is called
diamagn etic.

In so me mater ials there are ad­
ditional magn eti c d ipoles resu lt­
ing from electrons with unpaired
spins . Their magnetic dipole mo­
me nts are n ormally oriented ran ­
do mly. Wh en pl a c ed in an
external magneti c field , the wave
fu nctions a re changed in such a
way that there is a higher proba­
b ility of the magnetic dipole m o­
ments being al igned parallel to
the Bo as shown in Fig.-4b. Bd is
aligned parallel to Bo ' so BI h as
greater m agn itude than Bo ' A
mater ial exhibiting those charac­
teristics is called paramagnetic.

In many materials . when the
external Bo field is removed . the
wave functions retu rn to their
original form within a short t ime
and Bd becomes zero. However. in
ferromagnetic materials the wave
fu nct io ns don't return com­
pletely and in some reg ion s ,
calle d magnetic domains, re­
si dual alignment remains. It is as z
if each domain supplies a Bo to all ~

other domains . thus maintain- m
ing some BI in each. ~

Bd is n ot a particu larly useful gJ
quantity If there are n magnetic (0

dipoles per unit volume. then a ~

a

nV nV
1=--=-.

LIaS R

The so-called magnetomotive
force nl., can be compared to the
voltage nV. The magnetomotive
force is summed in the same way
voltages are summed . f.1 is s im ilar
to (T . which suggests that Llf.1S is
a m agn et ic resis tance Rw cal led
reluctance . Those facts . along
with t he motivating fact that
electric current a n d magnetic
flux form closed paths (implying
a conservation of something), 'al­
low analogous magnetic circuit
equations to be developed .

Magnetic field in materials
In any material there are small

cu rrent loops or magnetic d i­
poles formed by the atomic-scale
rotational an d orbital motions of
the electrons an d charges in the
nuclei. as shown in Fig. 3. The
vector quan t ity Is (where s is the
a rea of each ato m ic-current
loop ). is the magnetic dipole mo ­
ment. Normally the magnetic di­
po le moments have random
orientations , so no average or
macroscopic m agn eti c fie ld is
present.

When a material is placed in an
external magnetic fie ld Bo • the
quan t um-wave functio ns are
changed in su ch a way th at there
is a h igh e r p robab ility of t he
magn et ic dipole moments being
aligned antiparallel to the Bo • as
s hown in Fig. 4-a. The d irec­
t ions may not all exactly align
and may not be uniform except in
what we call s imple magnetic ma­
terials . The net effect is that mag-

Magnetic "current"
Recal l that yo .B = 0 says that the

lines of magnetic flux are closed
lines. Nothing m aterial flo ws
along these lines but we can
make an an alogy with the closed
path of a constant electric cur­
rent. The magnitu de of B in the
magnetic circu it of Fig. 2-a can
be fou n d from j'B vdl. > f.11, where
L is the total length of the mag­
netic p a th . f.1 des cribes a p rop­
erty of the pa th mater ial to b e
discussed la ter. a n d I is the total
electr ic cur rent enclosing the
pa th. There a re n turns of wire
each carrying c u rre n t 10 so
1= nlo. Since the m a terial is
uniform. the magnitu de of B
m ust b e independent when dL
is b eing su m med. So. denoting
the m agnitude of B as Ban d
su m ming by integration gives

BL= f.Ln lo.

The magnetic flux is
q,=fB'ds

where s is the cross-sectional
area of the path . Since the area is
uniform

nl
¢ = BS = _ o- .

LI ,uS

In the circuit shown in Fig. 2-b,
a current I exists in a material of
length L. conductivity (T . and
cross-sectional area S. The volt­
age is supplied by n cells, consis t­
ing of V volts each . Fro m Ohm's
law

FIG. 1-A MAGNETIC DIPOLE IN A B
. FIELD is moved from point A to B along

the path composed of dL • The force vector
on any small segment of the current loop
is dFm = Idl x B. dFm is directed out of the
page as is the total force F= i ld l x B. The
force vector is perpendicular to dL, so the
work done on F'd L is zero. If the dipole is
rotated so that F was not normal to the
paper, then work would be done.

zero there. and an in flu ence can
b e m e a sured . Th e Bo h m­
Aharan ov effect is an example.
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In ductance
We know that a conductive

loop, enclosing em pty space or
some material , forms an induc­
tor. If the loop is ca rrying a con ­
stant current I, then a propor­
tional magnetic flux exists
through the area 5 enclosed by
the loop. Th e constant of propor­
tionality is the indu ctance, in
units of webers per ampere, or
h en rys

continued on page 87

This says that the apparent rota­
t ion of the H field around a small
region is due to the density of free
current through that region . On e
of Maxwell's great contribuiton
was the m od ificat ion of Ampere's
law.

materials and greater than 1 for
pa ram agn et ic materials. In fer­
romagnetic materials , I-l- r is very
la rge but t he H a nd M rela ­
t ionship is generally more com­
pli cated an d I-l-r is n ot a simple
constant.

Ampere 's law now says
V' X H =~

-M

a

-
Bd~

- - - - S.
-M

B.------

DIAMAGN ETIC MATERIAL

1
Jj = J- J

b
= - (Y'x B)-Y' x M=

fl o

I-l-r is less than 1 for d iamagnetic

The term in brackets is cal led the
magnetic-field intensity or just
the magnetic field (n ot to be con­
fused with the B field)

1
H=-B -M.

fl o

In simple materials, B an d M are
along the same line so
B = I-l-o(1+xrn ) and H = I-l-H. xm is
called the magnetic suscep­
tib ility and I-l- is the magnetic per­
meab ility of the m a t er ial. A
common ly used quan ti ty is the
relative permeability which can
be wr itten as

FIG. 5-ELECTRIC CURRENTS associated with individual magnetic dipoles cancel in­
side the material. At the surface, however, the currents are in the same direction resulting
in a net surface current lb' Ib is bound to the surface since it consists of pieces of the
dipole currents bound in the material.

current density J as a linear su­
perposit ion of J b due to the mate­
rial an d all other cu rrents called
the free current dens ity J r' From
Ampere's law. it can then be con­
cluded that

FIG.4-MATERIALS IN AN EXTERNAL MAGNETIC FIELD e, exhibit magnetization. In (a),
magnetic dipole moments tend to align anti parallel to Bo . Demagnetization Bd opposes
Bo and the internal magnetic field B. is smaller in magnitude than Bo • In (b) , the dipole
moments tend to align parallel to Bo due to unpaired electrons. B1is greater in magnitude
than Bo . In both cases the magnetization per unit volume M is related to Bd • The vectors
are shown outside of the material for clarity.

IbS/(xS) = IJx.

It's sometimes conve n ient to de­
fin e a lineal-surface cu rrent den­
sity as

Kb=M xN (Nm)

where N is a unit vector normal to
the surface . The curl of M is
fou n d the same way Ampere's law
for static currents was derived ,
except the current density of con­
cern is the average atomic-scale
volume current dens ity bound in
the material J b . That gives us the
formula :

V' x M= J b (Nm3 ).

measu re of the total magn et ic po­
lari zation is

M= n(ls ) ~ (Nm)

called the magnetic d ip ole mo­
ment p er unit volume (or just
magnet izat ion ). ~ is a function of
the average alignment of the di ­
poles with the external field and
takes on values from - 1 for total
antiparallel al ign me nt to + 1 for
total pa rallel align ment. Bd and
M a re rela ted by a facto r that
takes into accou n t propert ies of
the material .

We can u se the idea of Ampere's
law, wh ich says the apparent ro­
tation of a magneti c field a round
a small region is propor tional to
the cu rrent per unit area in that
reg ion, to account for the M field .
On an average, the atomic-scale
magnetic-dipole cu rrents cancel
everywhere in a materi al except
at th e su rface, as shown in Fig. 5.
M can therefore be attr ibuted to a
bound su rface cu rrent Ib a rou n d
an area of magn itu de S in a mate­
rial oflength x. The magnitude of
M is s im ply the magnet ic dipole
moment per u n it volume as illus­
trated by

FIG.3-ATOMIC-SCALE CURRENT LOOPS
in a material fo rm magnetic dipoles. The
magn itude and direction are given by the
magnetic dipole moment Is, where s is the
area enclosed by the loop cur rent I. The
direction is given by the right-hand rule.
Normally, the directions are random and
no net magnetic field results.

en
g
z
o
II:
I­o
W
...J
W
o A convenient way to separate
is the external and in tern al contri­
ri bu t ions is to consider the total



LAST MONTH WE FINISHED OUR DIS­

cussion on the circuitry. Now let's
build the unit.

Construction notes
This is a simple project con­

ceptually. but the wiring is com­
plex. hence we recommend use of
a PC board. Foil patterns are pro­
vided to make your own board;
etched. drilled. and silk-screened
boards are available from the
source mentioned in the parts
list.

Using Fig. 5 as a gulde. mount
all parts. except those mentioned
below, on the component side of
the board. The LED's should be
shimmed so their domes are level
with or slightly above SI.

DC power connector J2. a
3.5mm coaxial jack. mounts on
the foil side of the board. as do
several configuration options (ca­
pacitor C4 and optton-selectjurn­
pers JUI-JU5).

Mount in the position for C4
(on the foil side of the board) a
two-pin header socket, and in­
sert a 33-pF ceramic disc, Then
mount three-position header
pins at JUI-JU4. and a two-pin

Ease
microprocessor
design chores
with our
under-$200
logic-analyzer kit.

header at JU5. Insert header
jumpers according to the infor­
mation shown in Table 1. Check
for and correct any wiring errors.
but don't mount the board in the
case yet.

Initial checkout
Before installing the PC board

in the enclosure. perform the fol­
lowing tests:

1) Use an ohmmeter to verify
that the reading between +5V
and ground is greater than 20
ohms.

2) Plug in the wall-mount
power transformer and ensure
the presence of +5 volts between
pin 20 and pin 10 ofICI.

3) With no test clip installed.
verify that all LED's are blinking.
If not. check whether pin 8 of IC6
is oscillating at about 2 Hz.

4) With one side of a test clip
attached to ground, momentarily
touch the other side to each ad­
dress and data input. Verify that
the corresponding LED goes out,
and that the remaining LED's
continue to blink.

5) Verify the correct logic level
for the WAIT or READY line.

MICRO MONITOR
JIM COOKE

z
~
m
s::
m
m
:D
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FIG. 5-MOUNT ALL COMPONENTSas shown here. Note that C4, J2, and all five jumper
headers mount on the foil side of the board.

MICROPROCESSOR

FIG. 6-CONNECT MICRO-MONto the tar­
get system directly, or insert a resistor in
series with the WAIT line.

9) Move 81 to the "s tep" posi­
tion several times, and verify that
the J4 signal pulses high when
you do that.

If any of those tests fail, remove
power and debug the circuit be­
fore continuing.

Final checkout
Now you're ready to connect

the unit to a target system.
1) Attach a test cable to th e

MICRO-MaN unit and connect
the clip over the PROM in the tar­
get microprocessor system, at th e
same time ensuring correct pin-1
orientation.

2) If the target microprocessor
uses an open-collector or open­
drain device in the wait circuit,
simply clip the wait cable directly
to the wait pin. Another method
is to insert a 200-ohm resistor
between the target 's wait logic

6) Verify that when 81 is in the
"run" position, an oscilloscope
prob e attached to th e WA IT

con nector (J4) measures a logic
one (5 volts), an d when in the
"stop" position, a logic zero (less
then 0 .5 volts).

7) Hold 81 in the "s tep " posi­
tion a n d verify the presence of
high-going pulses at J4 . The

B pulse has a narrow width (about
~ 1 us ) an d low repeti tion rate (2
0: Hz), so it may be h ard to see. Useo a sc ope in single-sweep mode or a
~ logi c probe with built-in pulse6 stret cher.
o 8 ) Verify that when you release.
r:? 81 , the J4 pulses halt.

68

TABLE 1-0PTION SELECT JUMPERS

Jumper Position Description

1 1-2* Wait low
2-3 Wait high

2 1-2* Enable internal power
2-3 Enable power from test clip

3 On Enable Match Enable signal to test clip
Off*

4 1-2* Enable Match Enable to 8-bit test clip
2-3 Enable Match Enable to 16-bit test clip

5 On* Enable power to test clip pin 30
Off Disable power to test clip pin 30

* = Default
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and the microprocessor, as
shown in Fig. 6. If neither meth­
od is feasible, you must evaluate
the target's circuit design to de­
termine the best way to tap into
the wait logic. Remember that
MICRO-MaN uses the WAIT line to
control the microprocessor, so
stepping and match functions
will not work without a wait cir­
cuit connection.

3) Having made the connection
to the WAIT line, you must now
adjust MICRO-MaN's wait tim­
ing. The objective is to adjust the
WAIT pulse so that the target ex­
ecutes one operation each time
the step switch is depressed. Po­
tentiometer R3 adjusts the dura­
tion of the WAIT pulse. If the WAIT
pulse is too short, the micro­
processor may not step at all; if
the WAIT pulse is too long, several
operations may occur for each
step operation. If the target sys­
tem runs very slowly, you may
have to increase the value of C4,
which is mounted in a socket to
facilitate easy substitution in
case you have to experiment with
different values.

One way of adjusting the WAIT
pulse is to obtain or blast an
EPROM containing all "NaP" (No
Operation) instructions. The
Nap PROM will cause the target
microprocessor .to cycle through
all addresses. After installing the
Nap PROM, place 51 in the "stop"
position; a random address will
appear in the address LED's, and
the opcode for the Nap instruc­
tion should appear in the data
LED's. Pressing 51 once should
increment the address by 1,2, or
4, depending on the instruction
word length of your micro­
processor.

If the WAIT pulse is too long, the
address will increment by more
than I, 2, or 4; if the pulse is too
short, the address won't incre­
ment at all. The best technique is
to start short and increase the
WAIT-pulse duration until it just
starts to increment by one in­
struction word.

After adjusting the WAIT pulse,
ensure that the auto-step feature
works. Hold down the step
switch; the LED's should show
the address incrementing about
twice per second.

Checkout is now complete and
MICRO-MaN is ready to use on
your workbench or in the field .
Happy debugging!' R-E

PARTS LIST
All resistors are V4-watt , 5%, un-

less otherwise noted
R1-150,000 ohms
R2-100,000 ohms
R3-200,000-ohm PC-mount

potentiometer
R4-1000 ohms
R5, R1~10,000 ohms
R6-10 ohms
R7-2.2 megohms
R8, R9-47,OOO ohms
RN1-RN4-470 ohms x 9 resistor

network, pin 1 common
RN5-RN12-47,000 ohms x 9 re-

sistor network, pin 1 common
Capacitors
C1-2.2 IJ.F, 25 volts, tantalum
C2-o.1 IJ.F, 25 volts, tantalum
C3-1 IJ.F, 25 volts, tantalum
C4-33 pF, ceramicdisc, withsocket

(see text)
C6-C15--0.1 J.l.F, ceramic
Semiconductors
IC1-IC4-74HCT240, octal three-

state inverting buffer
IC5-74HCT221, dual monostable

multivibrator
IC6-74HCT14, hex Schmitt trigger
IC7-74HCTOO, quad NAND gate
IC8-74HCT32, quad OR gate
IC9-IC12-74HCT688, eight-bit

magnitude comparator
IC13-7805 + 5-volt regulator
Q1-2N2222 NPN transistor
D1-1N914 diode
LED1-LED32-red LED (T1-3/4

package)
Other components
J1-a-16 x 20.1/1 header
J1-b-20 x 20.1" header
J2-3.5mm coaxial Jack
J3--J4-RCA PC-mount phono Jack
JU1, JU2, JU4-3-pin 0.1/1 header
JU3, JU5-2-pin 0.1" header
S1-SPDT toggle, centeroff, one side

momentary (Alcosw itch
MTA-106H-PC or equiv.)

SW2-SW33-SPDT slide, middle
NC

SW34-SPST slide
Miscellaneous: 6-volt, 300-mA DC

adaptor, front panel, enclosure
(Hammond PIN A9086265), ca­
bles for 28-, 32- and40-pin ROM's,
cable for WAIT line, assembly hard­
ware.

Note: The follOWing items are
available from Jim Cooke, P.O.
BOX 834, Pelham, NH 03076
(603) 882-4460 : Complete kit,
$189; PC board only, $29; PC
board kit and all components,
$99; enclosure with
silkscreened front panel, $49;
cable assembly with 28-pin chip
clip, $49. New Hampshire resi­
dents add appropriate sales tax;
all orders add 5% for shipping.
MC and Visa accepted.

( Dealers Welcome)

WARNING:
SCO
Electronics and
RXII dealers do
not encourage
people to use
the Digital
Video Stabilizer
to durlicate
renta movies
or copyrighted
video tapes.
RXII is in­
tended to stabi­
lize and restore
crystal clear
picture quality
for private
home use only.

1Unit 5+
BESI SuperTri -Bi Auto!
Var. Gain Adjustment $119.95..$85
Jerrold SuperTri-Bi... $109.95..$79
ScientificAtlanta $109 $79
Pioneer $109 $79
Panasonic TZPC145 $99.95 $79
StargateConverter $95 $69
Digital Video Stabilizer. $59.95 $29
WirelessVideo 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 1V Inc. Dept. KREll

4100 N. Powerline Rd., Bldg. F-4
Pompano Beach, FL 33073

1-800-772-6244

While watching rent al
movies, you will notice an­
noying periodic color
darkenrn~, color shift, un­
wanted lines, Ilashing or
jagged edges. This is
caused by the copy protec­
tion jamming si(lnals em­
bedded in the VIdeo tape,
such as Macrovision copy
protection . Digital Video
Stabilizer: RXII completely
eliminates all copy protec­
tions and Jamming signals
and brings you crystal clear
pictures.

FEATURES:
• Easy to use and a snap

to Install
• State-ol-the-art In­

tegrated circuit techno 1-

•~ automatic· no
need lor any
troublesome adjust­
ments

• Compatible to all types
01VCRs and TVs

• The best and most excit­
ing Video Stabilizer in
the market

• Ught weight (8 ounces),
and Compact (1x3.5x5 )

: tJ::~~~~~~~~~~ ~iC~~X
battery which will last 1­
2 years.

ToOrder:$59.95 ea + $4 for FAST UPS SHIPPING

1·800·445·9285 or 516·568·9850
Vise, MIC, COD M-F: 9-6 (battery not included)

sea ELECTRONICSINC.
Dept CREI U581 W. Merrick Rd. Valley Stream NY 11580

Unconditional 30 days Money Back Guarantee

DIGITAL VIDEO STABILIZER
ELIMINATES ALL VIDEO COPY
PROTECTIONS

. -~ - --­--- ----------

(j)

o
~ For Our Record ,
a: I. the undersigned, do herebydeclare under penalty of perjury

()~ that all productspurchased, now and in the future, will only be
usedon Cable1V systemswith proper authorization from

UJ local officialsor cablecompany officials in accordancewith alluJ applicable federaland statelaws. FEDERALAND VARiOUS

6 ~L~~~'1>~~~~fsE :O~RuSNuf~~~~g~I~~~AL
(5
<l:
a:
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USING MICROPROCESSORS IN YOUR

home projects often turns out to
be a complex ordeal. The typical
microprocessor project consists
of the processor, EPROM, RAM,
address decoder circuitry, clock
circuitry, input/output ports,
and the ever present but essen­
tial "glue" components. Things
can get a little more complicated
if a special-purpose IC like an
analog-to-digital converter is
thrown in. Then comes the plea­
sure of putting everything on a
circuit board-and most of the
time the complexity of the circuit
necessitates the use of a double­
sided board!

But don't despair. There is an
easier and more enjoyable way to
exercise your hobby. This article
will open the door to a more effi­
cient hobbyist approach to de­
signing microprocessor-based
projects. Imagine how much de-

sign time could be saved if you
had a processor, EPROM, RAM,
clock, and input/output ports al­
ready integrated into a standard
40-pin package.

Such devices already exist, of
course-they're called micro­
controllers. Several different va­
rieties of these microcontrollers
are now readily and inexpen­
sively available . All you really
need to use them is a micro­
controller programmer, and we're
going to show you how to build
one in just one evening for under
$50. The programmer is good for
the 8748H and 8749H series of
microcontrollers made by Intel.

The 8748/49B
The 8748/49H is commonly re­

ferred to as a single-component
8-bit microcomputer. The in­
struction sets for the 8748H and
8749H are identical. The 8749H

contains 2K of EPROM and 128
bytes of RAM, while the 8748H
contains lK of EPROM and 64
bytes of RAM. Although that
doesn't sound like a lot of memo­
ry, you'll find the amount of
EPROM and RAMto be more than
adequate for most controller ap­
plications. And if you do require
extra RAM, you can hang it out­
board just as you would with any
other processor IC.

Both IC's include an interval
timer/event counter, two single­
level interrupts, an internal os­
cillator, a true bi-directional bus,
two latched quasi-bidirectional
I/O ports, two testable input
pins, and an 8-bit processor that
executes over 96 instructions
with most of them consisting of a
single byte. If you're short on I/O
or memory, the 8748H149H will
accommodate most common pe­
ripheral circuitry available for
other microprocessors. A mini­
mum circuit configuration con­
sists of the 8748H149H, a crystal,
two 27~pF disk capacitors, a 5­
volt DC power source, and a I-J.LF
reset capacitor.

Software
There are many cross as­

semblers for the 8748H/49H
available in the public domain,
and many more advertised by
reputable electronics dis­
tributors. Just choose one that
fits your needs and budget. One
cross-assembler software pack­
age that can be used with PC­
compatible computers is con­
tained in a ZIP file (TASM.ZIP)
that's included as part of a larger
ZIP file containing all software
relevant to this article. The larger
ZIP file (874XPGR.ZIP) is avail­
able on the RE-BBS (516)
293-2283, 1200/2400, 8Nl.

The 8748H/49H lends itself
well to applications that require
I/O port activlty and serial com­
munications (RS-232) with a ter­
minal or supervisory program.
This project was designed to take
advantage of both. Most of the
data storage and screen informa­
tion are maintained and pre­
sented to the user by the terminal
program, PROG.EXE, which z
runs on a PC-compatible com- ~

puter. The terminal program is ~

DOS based, so you may have to [D

modify the source code ~
(PROG.BAS) to run on a different cD
computer. The software listing ~

71



C6
27pF

40

06
V 26 1N4148
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XTALr2~-~~---u........,

XTAL 3
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P16
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2
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P1 3 30
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P1 51"'32""---,I/ ....:...:.._ 1,TO

P16 33 4 RST
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+ 18.5V

+5
MAIN 3

XTAL
40

26

C5 +
1p.F

C12
.1

IN 1 TO

OUT 27 Pl 0

4

R14
3 180n

TOENPROG
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ICl
MAX233

TARGET VOLTAGE CONTROL

LE02
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R5
1K

4 SIN

12

17

FROM OB-25 RS-232 OUT 18
CONNECTOR PIN3 6

FROM OB-25 0-- - - ...............9"-1S
0UT
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FROM OB-25 O-""":"':O:..="'-=- ---''-'f
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FIG. 1-PROGRAMMER SCHEMATIC.The MAX233 RS-232 driver/receiver (IC1)converts
the signals from your serial port to TTL levels for the 8749H and vice versa .

for the terminal program is un­
fortunat ely too large to prin t
h ere, but it is con ta ined in the
main ZIP file (874XPGR.ZIP).

Any data or commands are sen t
ser ial ly at 2400 b its per secon d
from the ter min al program via se­
rial port to the programmer. The
programmer's processor acts on
the received data and returns any
n eces s a ry d ata to the te r m inal
program. This eliminates the
hous ek eepin g fu nctions t hat
would n ormally be performed by
the programmer's processor, and
t hus sim plifies b oth the h ard­
ware an d the softwa re of the p ro­
gram mer module.

Circuitry
Looking at t he schematic in

Fig. 1, ICI is a MAX233 RS-232
driver/receiver. Its purpose is to
convert the signals from you r se-

C/) rial p ort to TTL levels for the
o 8 749H an d vice versa. The input
Z serial data stream is fed in to theog: TO input of the 8 749H program-
frl mer wh ile the output data stream
m is fed from I/O Port 1.0 . The com-
o binati on of the driver/receiver IC,
o t he built-i n h ardware of t he
C? 8 749H, an d firmware in EPROM

allows the term inal program to
communic ate with th e
8748H149H programmer.

Microcomputer IC2 (an 8749H)
controls the application of t he
proper programming voltage lev­
els, pulses , address information,
and data to IC3 (the ta rget de­
vice), which is installed in a ZIF
(zero insertion for ce) socket
when programming . The code for
IC2 (8 74XCODE .HEX) is a lso
co nta i ne d in t he ZIP fil e
8 74XPGR. ZIP. (There is also a
bina r y ve rs io n o f t he code,
8 74XC ODE. BIN, wh ich is a lso
conta ined in the ZIP file .) The
b idirectional ports con tained in
IC2 latch outpu t data an d read
input data that is latch ed onto an
external por t by another device.
Traditi onally that wou ld be h an­
dled by b oth a 74LS373 octal
la tch used as an output port an d
a compan ion 74LS244 used as
an input por t. Our programmer
contains n o external la tches or
address decode circuitry in ei­
t he r t he data bus or co ntrol
ports.

Data an d address information
are m ult iplexe d on the bus pins
AD0-AD7 . The bus pins b ehave in

a s imila r fashion to the bidirec­
tional port pins but tend to be
more TTL-like in n ature. If you
get a data sheet, stu dy the dif­
fe re n ces in internal hardware
construction as it pertains to th e
bus and quasi-bidirectional I/O
ports. In the case of the program­
mer hardware , the target, IC3,
an d main processor, IC2, alt er­
n ately latch output data on their
respective busses to be read by
the oppos ing processo r 's bus . Ad­
dres s pins A8-A IO are ac tuall y
IC2 's I/O port pins P.0-P.2 , and are
used as latched output pins. I/O
port P I is used to con trol the tran­
s istor pairs that su pply the cor­
rec t programming voltages to the
target d evice. S ince all of the
bidirectional I/O p ins can drive
one TTL load, port PI is also used
to set up TTL logic levels on IC2 's
port pins P 1.4--P1.6 that connect to
the target device directly.

Power for ICI an d IC2 is su p­
plied via voltage regulator IC4
and associated circu itry Crystal
XTALI alo ng wit h the two 27-pF
capacito rs s u pp ly the feedba ck
pa th for the on-chip oscillato r.
Since preci s e clock periods a re
required to generate timing for
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Plug a Friend into

EI;;i!:i,.I1I1'E;S®

this Christmas ...
and Save 819.431

This Christmas give an electrifying gift ... plug a friend into
Radio-Electronics and brighten his whole new year! Whether
electronics is his livelihood or his hobby, your gift w ill
sharpen his focus and illuminate the whole spectrum of
electronics throughout the coming year.

Radio-Electronics will keep him informed and
up-to-date with new ideas and innovations in all
areas of electronic technology ... co mputers,
video, radio, stereo, solid state technology,
satellite TV, industrial and medi cal electronics,
communications, robotics, and much , much
more.

He'll get great plans and printed circu it patterns
for great electronic proj ects. In just the last year,
Radio-Electronics has presented voice
scramblers, video switchers, frequency
standards, wireless audio links, radiation
monitors, function generators, and much more.

In coming issues, Radi o-Elect ronics wi ll present
practical , educational, and money-savin g
projects like: a helium-neon laser ... a lighting
controller ... a vid eo tim ebase corrector ... a
vid eo noise processor ... a li ght-beam
communicator ... an antenna amp lifier ... and
many oth ers!

PLUS ... equipment troubleshooti ng techniques
... circuit design ... reports on new techn ology
and new products ... equipment test repo rts ... in­
depth coverage on computers, video, audio,
shortwave radio ... and lots more exci ting
features and articles.

"Bas ic sub rate - 1 yrlS17.97 2 yrs/S34 .97

SAVE.$1 9.43* ... OR EVEN $38.86* ... For each
gift of Radio-Electronics you give this Christmas,
you save a full $19.43* off the newsstand price.
And as an R-E gift donor, you're entit led to start
or extend your own subscriptio n at the same
Special Holi day Gift Rate - you savean
additi onal $19.43*!

No need to send money ... if you prefer, we' ll
hold the bill till January, 1992. But you must rush
the attached Gift Certi ficate to us to allow time to
process your ord er and send a handsome gi ft
announcement card, signed wi th your name, in
time for Christmas.

So do it now ... take just a moment to fill in the
names of a friend or two and mail the Gift
Certi ficate to us in its attached, postage-paid
reply envelope. That's all it takes to plug your
friends into a whole year of exciting pro jects and
new ideas in Radi o-Elect ronics!



All resistors are Y4-watt.
R1-3830 ohms, 1%
R2, R4-237 ohms, 1%
R3-3240 ohms, 1%
R5-R10, R12, R13-1000 ohms, 5%
R11 , R14-180 ohms, 5%
Capacitors
C1-1000 IJ-F, 35V, electrolytic
C2, C8-C12-Q.1 !JoF, 50V, Mylar
C3, C4, C6, C7-27 pF, disk
C5-1 IJ-F, 35V, tantalum
Semiconductors
IC1-MAX233 RS-232 driver!

receiver
IC2-8749H microcontroller

(programmed)
IC3-8748H or 8749H

microcontroller
IC4, IC7-7805T 5-volt regulator
IC5, IC6-LM317LZ low-power

adjustable regulator
01-04-1 N4001 diode
05 , 06-1N4148 diode
LEOl, LE02-light-emitling diodes,

choose color to suit taste
Q1-Q8-2N2222A NPN transistor
Other components
S1-SPST toggle switch
XTAL1-10-MHz crystal
XTAL2-3.57-MHz crystal
Miscellaneous: 18VAC 1.35A trans-

former, heatsink for IC4,40-pin ZIF
socket (for target IC3), 40-pin IC
socket (for IC2), 20-pin IC socket
(for IC1), 25-pin right-angle female
OB-25 connector (optional), serial
cable, PC board, wire, solder, etc.

Note: The following items are
available from F. Eady, PO Box
541222,Merritt Island, FL 32954:
• A kit of parts inclUding a pre­
programmed microcontroller
(not including the transtormer,
ZIF socket, serial cable, or 25­
pin connector)-$49.95 +$5.00
S&H.
• PC board only-$15.00 +$5.00
S&H.
• Software on floppy disk­
$5.00 postpaid.

Check or money orders only.
For technical assistance call (407)

454-9905.

PARTS LIST

Construction
The first thing you must do is

etch and drill a PC board from the
pattern we 've provided--or pur­
chase a ready-to-use PC board
from the source mentioned in the
parts list. As shown in Fig. 2,
start assembly by installing
power supply diodes 01-04 and
filter capacitor Cl. Mount the
switch 51 and connect the 18­
VAC transformer. At this point,

sistor p a ir Q1-Q2 is used to
switch all operating power to the
target device (IC3).

Th e 8 748H149H needs a clock
s ignal to move da ta internally.
Crystal XTAL2 along with its 27­
pF capacitors are used to supply
a clock signal for the target de­
vice. Any crystal between 3 and 4
MHz will suffice. Th e target clock
period is not critical to the pro­
gramming process.

The sequence used to program
IC3 is similar to programming an
ordinary EPROM; the target de­
vice is powered up in program
mode. Address information is
passed to the target by ·IC2. Then,
data information is latched out of
IC2 to the target. A pulse is ap­
plied to the target's PROG pin and
the verification process follows. If
verification is good, then the pro­
cess is repeated for the next byte,
and so on.

To sum it up, IC1 converts
R5-232 voltage levels to TTL volt­
age levels and vice versa. Control­
ler IC2 provtdes communication
with the terminal program via a
2400 bits-per-second serial link,
provides address and data infor­
mation to the target, provides
precisely timed pulses to the tar­
get, and provides voltage-switch­
ing information to the transistor
pairs that interface with the tar­
get: Target IC3 is programmed
with the data you specify using
the terminal program in conjunc­
tion with IC2 . All of this is done
with a single-component micro­
computer on a single sided
board!

...
18VAC I

I
~ !
~ I

the serial data stream and pro­
gramming pulses, a crystal-con­
trolled oscillator is essential.

The 1-f-LF tantalum capacitor,
C5, resets the microcomputer.
Note the absence of the reset
switch, and don't be tempted to
add one. If the power is toggled or
the processor is reset while a tar­
get device is socketed, perma­
nent damage will result to the
target due to transient voltages
on the transistor pairs generated
by a main processor reset. There­
fore, NEVER apply or terminate
power while a target is socketed.
You may add a reset switch
across the 1- f-L F capacitor as
shown in the example circuits
we'll look at later.

The device to be programmed,
IC3, can be either a 8748H or
8749H. You select the type when
you run the terminal program.
The target device needs + 5-,
+ 18-, and + 21-volt DC power
sources to effect the program­
ming/verify process. The voltages
are derived from voltage reg­
ulators IC5-IC7; IC5 and IC6 are
standard configurations of the
low-p ower "LZ" version of the
LM317.

Transistor pairs Q3-Q4, Q5 ­
Q6, and Q7-Q8 provide the high­
voltage switching functions nee­

8 essary for the programming and
z verification of the target device.
a? Voltage regulator IC7, a 7805T,o supplies +5-volts DC to the tar­
~ get during programming and ver­6 ifica ti on. Light-emitting diode
oLEO1 is active when power is ap­
~ plied to the target device. 'fran-
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LABEL A CODE WRITES THE LETTER "X" TO ALL 4 DIGITS

EXAMPLE 1 - INTELLIGENT DISPLAY DRIVER

LABEL 0 HALTS THE PROGRAM BY LOOPING ON ITSELF

z
~
m
s::
OJ
m
:n

;WRITE LETTER XSUBROUTINE

;WRITE LETTER 8 TO DICIT 3

;LooP HERE FOREVER

;WRITE TO OHm 1

;WRITE TO DIGIT 0

;CLEAR THE CURSOR

;WRITE TO DICIT 2

;WRITE LETTER X TO ALL 4 DIGITS
;WRITE TO OWIT 3

JI1P $

OUTL P2,A
HOV A,II'X'
HOVX @RO,A
RET

MOV A,#OOOOOO101B ;WRITE LETTER 4 TO DIGIT 1
OUTL P2,A
HOV A,II'4'
MOVX @1RO,A

MOV A,IIOOOOOO1OOB ;WRITE LETTER 8 TO DIGIT 0
OUTL P2,A
HOV A,1I 18'

MOVX @1RO,A

HOV A,IIOOOOO0110B ;WRITE LETTER 7 TO DIGIT 2
OUTL P2,A
HOV A,II'7'
HOVX @RO,A

HOV A,#OOOOOO111B
OUlL P2,A
HOV .A,1I18 1

HOVX @1RO,A

ANL P2,#OOOOOOOOB
HOV A,IIO
HOVX @RO,A

HOV A,#OOOOO111B
CALL WRITEX
HOV A,#OOO00110B
CALL WRITEX
MOV A,IIOOOO0101B
CALL WRITEX
HOV A,IIOOO00100B
CALL WRITEX

LISTING 1

THIS ROUTINE WRITES "874B" TO THE NSH 1416 4 DIGIT DISPLAY

LABEL B CLEARS THE CURSOR WITHIN THE NSM 1416

LABEL CWRITES "8748" INTO OHms 0-3

SUBROUTl NE WRI TEX PERFORMS THE WRITE FUNCTl ON

o

WRlTEX

C

B

LABEL
I
A

;
;;; ;.;;;; ;;;;:;;;j;; j;;; iii;;;;; ;;;; i;;;;;; ;;;;;;; ;i;;; ii; i;; ;;;;;;;; ii;:;;;;

; NOTEt CE- PIN ON THE NSM 1416 IS GROUNDED

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;iii;;;;;;;;;;;;;;;;;
;

001B 23 06
0010 3A
001E 23 37
0020 90

002F 3A
0030 23 58
0032 90
0033 83

0020 04 20

ADDRESS
I
I CODE
I I

0000 23 07
0002 14 2F
0004 23 06

0006 14 2F
0008 2305
OOOA 14 2F
OOOC 23 04
OOOE 14 2F

0021 23 05
0023 3A
0024 23 34
0026 90

0027 23 04
0029 3A
OOZA 23 38
002C 90

0015 23 07'
0017 3A
0018 23 38
00lA 90

0010 9A 00
0012 23 00
001490

with no other components
mounted yet, you should have a
full-wave bridge circuit that out­
puts + 25-volts DC measured
across Cl.

Once you are satisfied with the
25-volts DC across C1, install
voltage regulator IC4 and bypass
capacitor Cll. Be sure to install a
heatsink on IC4. Apply power
and measure the output of IC4;
you should have +5 volts DC at
the output (pin 3). If so, install
the rest of the power supply com­
ponents: R1-R4 , C2, C12, IC5,
IC6, and IC7. Tocheck the voltage
levels from those regulators you
must also install transistor pair
Q1-Q2, since this pair supplies
power to the regulators. Install
LE01 and LE02, along with cur­
rent-limiting resistors Rll and
R14.

Once all of the power compo­
nents are installed (with no IC's
yet installed), apply power and
both LED's should light. You
should be able to read the volt­
ages on the outputs of the voltage
regulators (IC5-IC7). You can
now jumper R5 (that goes to the
base of Ql) to + 5 volts; that
should turn off power to the tar­
get device and extinguish LED 1.
That simulates a high TTL level
that would normally come from
the main processor, IC2, and ver­
ifies that the target power-shut
off circuitry is working properly.

Finish the assembly by install­
ing the remaining transistor
pairs . You can test the transistor
pairs. and their switching by
jumping the base input resistors
to + 5 volts and noting the
change in output voltage at the
pair's open-emitter output. The
VDD pair should toggle between
+21 and +5 volts. The Program
Pulse pair should toggle between
+ 18 volts and floating. The EA
pair should toggle between + 18
and +5 volts. If not, make sure
that you have installed blocking
diodes 05 and 06 and also re­
check the rest of your work.

The prototype used a modified
right-angle OB-25 connector for
J1, mounted directly to the board
using the appropriate nuts and
bolts. You do not have to use a
connector; you can solder your
cable directly to the PC pads if
you wish. If you do decide to add
the OB-25 connector, cut off all of
the pins except 2,3, and 7. Note
that no holes are provided for the
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EXAMPLE 2 - EXPENSIVE LED BLINKER

THIS ROUTINE BLINKS AN LED

LABEL" A WRITES 01 HEX TO THE BUS - TURNS ON LED

Using the programmer
Connect the serial port from

your computer to the program­
mer's serial connections and ex­
ecute the terminal program at
this time. If all is well, "READY
FOR COMMAND" should appear
on your screen. This indicates
that the terminal program has
established communications
with the programmer. If "UN­
ABLE TO COMMUNICATE WITH
PROGRAMMER" appears, some­
thing is not right with the pro­
grammer or your serial port
connections.

Power up the programmer and
start the terminal program
(PROG.EXEj-if you haven't
done so already. You should get
"READY FOR COMMAND" on the
screen before beginning. You
may socket the target device in
the IC3 ZIF socket any time after
you power up and any time LEDl
is not on.

Note the list of commands. You
may execute a command by typ­
ing the letter contained in paren­
theses preceding the command.
The terminal program has been
written so that its use will be ob­
vious to the user. For th ose of you
not familiar with programming
any sort of programmable device ,
the basic s teps are:
1. Make sure the targe t devi ce is
blank.
2 . Load the binary image of the
file you want to program into the
terminal program.
3 . Pro gram the device .

Some sam p le programs an d
circu its have been included that
use the 8 748H in a minimum
mode configuration. The intent
h ere is to allow you to en ter the
machine code into a file using a

DB-25 mounting hardware be­
cause of the many different s tyles
of con n ectors . Install your DB-25
connector and drill mounting
holes accordingly.

It's a good idea to double check
all voltages on th e pads ofICl and
IC2 before installing them. When
you are satisfied that all is well,
install the Ie's . Apply power and
LED2, the main power LED,
should illuminate. LEDl should
not illuminate indicating that
IC2 has initialized transistor
pair Ql -Q2 properly and no volt­
age is present at the target ZIF
socket (IC3j. Figure 3 shows the
completed unit.

jPECREHENT RO - IF RO HOT EQUAL 0 THEN PO INNERLOOP

j OONE KILLING TIME

i LOAC REGISTER R1 WITH FF HEX
i OECREMENT R1 TO 00

i lOAC REG ISlER RO WITH FF HEX

jKILL SOME TIME

;GO DO IT ALL AGA IN

jWR ITE A BINARY 00000oo1 TO THE DATA BUS
iTURN ON TRANS ISTOR A/'fJ LEO

j KILl SOME TIME

CALL KILLTIME

HOV A,#OOOOOOOOB jWRITE A BINARY OOOOOOOO TO DATA BUS
om. BUS,A j TURN OFF TRANS IsTOR A/'fJ LED

CALL Kl lL TIME

HOV A,#OOOOOOOlB
nulL BUS,A

DJNl RO , INNERLOOP

'RET

INNERLOOP HOV R1.#bFFH
DJNl Rl ,$

KILLTIME HOV RO,#OFFH

C JMP A

B

LABEL

I
A

; ;; H;; ; i;; ;;;;; i t;;;;;; it;; ;;;; ;; n;;;; i i ;;; i;; ;;; ; tiH ;iii ; ;;;;;; i t ;; i ; ;

OOOC B8 FF

OOOE 89 FF
0010 E9 10

0012 E8 OE

0014 83

OOOA 04 00

0008 14 OC

LISTING 2

. . . .. .. .... .. .. ............ . ...... .. .. .... .. . .. .. . .. .... .. .... .... .. .. .. .. .... . ~ " ,.,. .
l'ttt """""""""""" """""""" """"'" """""" """"

LABEL B WRITES 00 HEX TO THE BUS - TURNS OFF LEO

SUBROUTING KILLTIME DECREMENTS 2 REGISTERS TO CREATE A DELAY

LABEL C JUMPS TO THE BEGINNING LABEL A

0005 2300
0007 02

0003 14 OC

FIG. 3-THE COMPLETED UNIT. Double check all voltages on the pads of IC1 and IC2
before installing them in their sockets. When you apply power, LED2 should illuminate .

AllORESS

I
I CODE

I I
0000 23 01
000202

(f)

o
Z
o
a:
b
UJ
..J
UJ

6
(5
c{
a:
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WR 10

CD 23

A1 22

AO 21

D7 19

06 18

05 17

04 16

03 15

02 14

01 13

DO 12

8748H

27pF
riIH-,2=..j XTAL

27pF 3
"-1J-4~ XTAL
':" 4

l~F

don't need a microcontroller to
turn an LED on and off-the cir­
cuit is somewhat of an overkill.
However, the circuit's simplicity
becomes extremely beneficial
when it's being used as a teach­
ing tool. That way you can con­
centrate on the microcontroller's
operation. The software for the
Fig . 5' example is shown in List-
ing 2. z

For the two example circuits ~

we've provided, you can copy the ~

software routines directly from ffi
the listings or download them JJ

from the RE-BBS as part of the ~

main ZIP file (874XPGR.ZIP). R-E ~
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FIG. 5-EXI'ENSIVE LED BLINKER cir­
cuit. While it is somewhat overkill, it is
very useful as a teaching tool. The soft­
ware for this circuit is shown in Listing 2.

binary editor and then program
that file into a target 8748H. This
eliminates the initial need for a
cross assembler and gives you
the opportunity to experiment
with minimum cost and effort.
The circuits presented illustrate
the advantages of using an inte­
grated microcomputer like the
8748H-and they 're simple
enough to be built on an experi­
menter's breadboard.

Figure 4 shows an intelligent
driver for a 4-digit display mod­
ule, and Listing 1 shows the ac­
companying software. The cir­
cuit will first put an "X" in all four
digits and then display "8748."
While it's nothing fancy, it does
show you how to make the dis­
play work. The TSM1416 4-digit
display module is manufactured
by Three-Five Systems, Inc.

Our second example circuit,
shown in Fig. 5, is our"expensive
LED blinker circuit. " We.say"ex­
pensive" because you certainly

"I

+V

TSM1416

ooooooooooooo~o------~~

---- 3' 5h6INCHES- - - - - - - - - - --.I

r-....... -4I~ 4-_D_IG_IT_D_.:..,ISPLAY MODULE

18

o

00

FOIL PATTERN for the microcontroller programmer, shown actual size.

40 26

WR
10 1 D5

CD 23 2 D4

2 XTAL A1 22 3 DO

AO 21 4 D1

D7 19 5 D2
XTALt::::J 8748H 18 6D6 D3

D5 17 7 CE
3

XTAL D4 16 8 W
':" 27pF D315 9 CD

D2 14 10 AO
4

D1 13 11 A1
20 DO 12 20 06

7 19
-V

':"

FIG. 4-INTELLIGENT DRIVER for a 4-digit display module. The circuit will fi rst put an "X"
in all four digits and then display "8748." The accompanying software is shown in Listing
1. The TSM14164-digit display module is manufactured by Three-Five Systems, Inc.
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We'll start off with our usual
reminder that this is your
column and you can get

tech help and off-the-wal l networking
per the "Need Help" box below. Your
best calling times are often weekdays
8-5. mountain standard time .

We have some really heavy stuff
for this month. so let's have at it...

Solar energy breakthrough?
Well. just maybe . It is far too soon

to tell. But I guess we are overdue for
a general update on solar energy.

On a bright Arizona day. you can
figure around 1000 watts per square
meter of incoming so lar energy. This
is a fairly diffuse and a rather weak
energy source . A source that is made
much worse by being there on ly
some of the time. And made even
more so by today's appallingly poor
electrical conversion efficiencies.

Silicon solar cells are inherently in­
efficient when fed sunlight. which
makes a diffuse energy source even
harder to use . A semiconductor so lar
cell operates by receiving a precise
packet of energy and then using that
packet to release one electron to an
external electrical circu it.

The energy of incident light is pro­
portional to its frequency. E = hvand
all of that. At one single near-infrared
frequency. the light energy packets
are exactly the correct size needed
by a silicon solar cell to get efficiently
converted into electrical energy. All
lower frequenc ies become largely
useless waste heat.

W hat about higher frequencies?
Only the magic energy packet size
counts . so the higher frequencies wil l
both generate usefu l power and extra
waste heat. The higher the frequency.
the higher your waste. The "spare
change " above your crit ical energy
level will get lost and appears to be
unrecoverable. Sort of like a dollar
tollbooth that requ ires you to dump all
the change in your pocket.

When you consider the entire solar
spectrum. the best possible overall

efficiency you can get from a silicon
solar'cell is around 25 percent. This
appears to be a fundamental and un­
avoidable physical limit.

Out in the real world. silicon so lar
panels are much less than ideal. and
you are very lucky to get an overall
long-term system efficiency above
ten percent. And often less .

Which is dangerously close to the
seven percent " breakeven" level. be­
low which any so lar panel will never
pay for itself. owing to the materials
and labor that go into the system. and
the time value of the money used to
finance the construction.

At seven percent efficiency. a one­
meter square so lar panel wi ll gener­
ate around half a kilowatt hour per
day. or around $5 of electricity per
year.

Yes. there are tricks you can pull to
raise your efficiency. Such as using a
pair of different semiconductors hav­
ing different work functions. Or using
concentrators. Or heating water with
the waste heat. Or trying to reshuffle
or "downconvert" your solar spec­
t rum t o the magic freq uency. But
these seem mostly laboratory pipe
dreams that. in my op inion. are un­
likely to see the light of day.

In fact, the existing solar electric
power plants are actually being torn
down. owing to low efficiencies and
really bad economics. Many hackers
should be interested in the great bar­
gains in the used (and somewhat de­
graded) solar pane ls now being
offered wholesa le by Carrizo Solar
and retai l by Surplus Traders.

NEED HELP?

Phone or write your Hardware
Hacker questions directly to:

Don Lancaster
Synergetics
Box 809
Thatcher, AZ 85552
(602) 428-4073

Instead . "what if" our sun was a
radio source? You would simply get
an antenna and a rect ifier. and high
direct solar-to-electric conversion
efficiencies can now be yours . This is
called a crystal set. and all of the
technology does appear to be fairly
well proven. Efficiencies near 100 per­
cent would be theoretically possible.
With any care at all. the real world
long-term efficiencies wou ld not have
to be that much worse. Your same
square-meter panel could approach
$80 per year in electricity. a much
more attractive value .

The only little problem is that, unti l
now. nobody was quite sure what an
opt ical ante nna or an optical rectifier
was. Enter an individual researcher by
the name of Alvin Marks who uses
crossed pairs of a special Lumeloid
film that uses the antenna/rectifier
method for a direct solar conversion.
Figures now including an 80-percent
efficiency and a penny per kilowatt
hour are being bandied about.

This does look legitimate. No ob­
vious physica l laws are being broken
and the Electric Power Research In­
stitute has seen fit to throw some
cash at the idea . And we are certainly
getting much better at working with
stuff the size of optical wavelengths.

All of this is brand new and was
rushed to meet this month 's
Hardware Hacker deadline. All the
info I have on it so far is the brief note
in Business Week. August 12, page
49.

For more on d irect so lar con­
version , stay tuned or check into my
PSRT bulletin board on GEnie. Other
obviou s news sources include
Science News . Science. and the
technology section of the WallStreet
Journal.

For ongoing technical info . do try
EPRI or else the Dialog Information
Service. The search keywords could
incl ude solar. Marks. Lumeloid,
power. EPRI. and energy.

Finally. for the ongoing grass roots
shirtsleeves so lar energy info . be



(A) LATERAL TIME CODE••.

This older and nearly obsolete code needs an auxiliary audio channel
and outputs one 1200 baud code string per video frame. The tape
MUST be in motion for reading. The code is synchronized to begin on
the fifth horizontal scan line of the first field in the frame. The low state
equals 0 IRE units and the high state equals 80 IRE units.

The data stream is 80 bits long and follows the format of figure 2. It
uses Manchester, or biphase encoding that is self-clocking and can be
read in either direction. Various bits in the data are assembled into BCD
words identifying the frame, the seconds, the minutes, and the hours.
Other bits are used for synchronization, time adjustment, simple parity
and special use flags.

Reference: SMPTE 12M-1986

(B) VERTICAL INTERVAL TIME CODE.•.

This newer and widely used code is embedded each field on single
horizontal lines during retrace. The code gets repeated two, and
sometimes four times, beginning on line 10 of each field's vertical
retrace interval for improved noise immunity. The code begins 10.5
microseconds into the line.

The tape can be stationary or moving in either direction. There are 90
bits to the code, sent at a stationary rate of approximately 1.8 MHz.
The format appears in figure 3. It also uses Manchester, or biphase
encoding that is self-clocking and can be read in either direction.
Various bits in the data are assembled into BCD words for the field, the
seconds, the minutes, and the hours. Other bits are used for sync, time
adjustment, full CRC error checking, and special flags.

Reference: SMPTE RP-108

FIG.1-THE SOCIETY FOR MOTION PICTURE ENGINEERS, or SMPTEoffers these two
standard time codes for video production or editing.
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sure to check out that really great
Home Power magazine and the new
Photovoltaic Network News .

Video time codes
We are shortly going to see lots of

new software and hardware that will
make any totally professional video
production on a mainstream home
computer system roughly as compli­
cated as wr iting a business memo
with a word processor. And that's real
editing on a precise field -by-field
basis. With the full gen lock, overlay,
station sync, anti-aliasing, and color
keying . Plus all of the " gee whiz "
bells and whistles .

Real editing demands that you can
locate and identify each and every
ind ividua l fie ld in the ent ire video.
That normally gets done by using a
video time code.

Figure 1 summarizes the two most
popu lar time -code systems in use to­
day. Both of these are standards pub­
li shed by the Society for Motion
Picture and Television Engineers. A
useful Time Code Handbook is now
available through Cipher Digital. It in­
cludes the SMPTE code standards
along with the related M IDI electronic
music tim ing code .

My copy was free , but they may
panic when they see the humongous
stack of reader-service responses
that they are certain to get from this
column .

The human pers istence of vision is
somewhere around 40 to 50 Hertz ,
so tricks have to be played to mini­
mize the flicker of many motio n dis­
plays . For instance, with any 35­
millimeter movie, the light is turned
off and a frame is suddenly moved
into position by using an intermittent
action known as a Geneva Stop
Mechanism. The light is turned back
on by a beam interrupter. The light is
turned back off. The light gets turned
on again, projecting the exact same
image a second time. Finally, the light
gets turned off and your next frame is
moved into pos ition .

We say the sound movie uses a
frame rate of 24 frames per second.
The field rate is 48 fields per second.
In this case , the two fields per frame
are identical.

With standard television, you have
a frame rate around 30 frames per
second . Each frame gets broken into
two fields, one containing the odd
scan lines , and another containing
the even scan lines. This is known as

"
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VlTC BIT .

user definition. and spe cific flags .
The code is slow enough to be read
with machine language code by just
about any computer.

FIG. 3-IHE SMPTE vertical interva l time
code is sent each field on a blank horizon­
tal line at a 180 Kilohertz baud rate. The
tape can be stationary or can move in ei­
ther direction.
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LONGlTUDIN4 L
CODE BIT .

FIG. 2-THE SMPTE lateral time code
needs a separate audio channel and re­
quires a full frame to output at its 1200
baud rate. The tape must be in motion to
read the code.

read in either direction . The first data
bit is supposed to start off on the fifth
TV horizontal line

Those individual bits are largely
grouped by fours into Binary Coded
Decimal words. These become the
units and tens of the frames, sec­
onds, minutes, and hours. There are
also some special bits used for sync,
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interlace and gets used to reduce the
display flicker. The field rate is near
60 fields per second.

Color TV introduces a further com­
plication in that successive frames
must be paired as Frame A and
Frame B. This is done to reduce color
subcarrier visual art ifacts. Thus, only
the multiples of two frames or four
fields should ever be cut or edited . A
glitch results if B does not always
follow A, and vice versa.

The original or Lateral Time Code
standard was first intended for movie
film, and later adapted to videotape.
This largely obsolete code is sum­
marized in Fig. 1and is deta iled in Fig.
2. The lateral time code needs a sep­
arate audio channel. An entire frame
is used to transmit 80 bits of digital
data at a normal rate of 1200 bits per
second. The tape must be moving,
eithe r forward or backward before
the time code can be read. There is
also no provision for error trapping .

A Manchester or biphase coding is
used. This just means that each bit
changes at its beginning. A " one" bit
also changes at its middle ; a "zero"
bit does not. A code of this' type is
inherently self-clocking and can be
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CASE AND ENCLOSURE RESOURCES

FIG. 4-ELECTRONIC DOG TAGS using the cheap and durable Maxim OS1990series of
touch memor y chips can get stuck on virtually anything. They do offer electronic reada­
b le serial numbers and severa l thousand of bits of read-write non-volatile memory. These
are the shape of a co in cell and last for ten years.
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Error trapping and other specia l bits
are also included in the code .

Unfortunately, the bits do fly by a
tad too fast to catc h using machine
language code on most mainstrea m
microcomputers. So a special fast
decoder is needed . Faster yet if you
want to search and anticipate during
a fast forward or rewind mode . But
the logic is simple enough for most
PLA or EPLD devices . A dual port
RAM or an intelligent peripheral driv­
er cou ld make a very useful computer
interface.

I do not yet know of a custom time
code single chip, but it is reasonable
to expect a cheap one shortly. And
several simp ler but nonstandard fie ld
codes are being introduced in new
video products, especially by NEC.
Let me know if there is anything you 'd
like to see on vide time codes.
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The ir newer, or Vertica l Interval
Time Code is related but is far more
sophisticated. It is summarized in Fig.
1 and detai led in Fig. 3. The entire 90­
bit time code is transm itted within a
sing le hor izonta l line. The chosen line
should fit somewhere between
bla nked retrace horizontal lines 10
and 20.

The code must be transmitted
twice per field on rion-adjacent hori­
zontall ines , and often is tran smitted
four times . for extra noise immunity.

A similar Manchester or bi-phase
encoding gets used . This one has a
much higher bit rate , typically around
1.8 MHz during a pause. The time
code burst begins 10.5 seconds into
the selected horizontal line.

The VITC can get read while the
tape is stationary or moving in either
direction at any reasonab le speed .
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NAMES AND NUMBERSFancy case resources
What can you do when you need an

outdoor-rated and waterproof case
for all your electronic projects? For
this month's sidebar, I've tried to
round up some of the more obvious
sources for premium enclosures.

JerryCo, who've recently renamed
themselves as American Science
and Surplus sometimes have great
cases at unbeatable prices . Their
#10827 and #21085 both cost
around $4.

The most obvious source for the
" suitcase" style packaging is Jensen
Tools, who do stock everything from
leather through plastic to aluminum to
stain less steel. And the ultimate in
military quality primo cases come
from Zero Manufacturing. At the ulti­
mate in military primo prices .

But the fancy electronic case I am
the most impressed with is not an
electronic case at all. It's the Guard
Box that is offered by Pelican Man­
ufacturing. A reinforced structural
resin case measuring roughly 3 x 6
x 8 inches, it comes in four bright
colors, and costs around $7 in your
smaller production quantities,

The box is airtight and watertight to
thirty feet of depth . A handle , a
hinged a -ring sealed cover, and
positive closure snaps are included.

Electronic dog tags
We've seen a number of times in

the past how Dallas Semiconductor
has come up with really great and
super hackable integrated circuits .
This time they have tota lly outdone
themselves .

They call their new product line
Touch Memory, or Self-Stick Chips .
A typical unit is shown in Fig. 4. What
you have here is a low cost and dura­
ble stick-on data acquisition and stor­
age system the size and shape of a
coin-cell battery.

Inside is a 10-year lithium cell and'
some unique electronics . Depending
on the version, the fancy electronics
gives you either a plain old 48-bit se­
rial number or else thousands of bits
of read-write memory.

Obvious advantages over a printed
~ bar-code label are that (A) much more
z info can be stored, (B) you can up­
g date it at any time, (e) no expensive
G laser reader systems are needed,
~ and (D) the stainless case is far morew
6 durable than a paper label.
~ What is really unique is that there is
a: only a single contact plus the case
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ground . Which is all you need for
reading and writing . Figure 5 shows
you how one lead can be used to both
read and write. Your host computer
or whatever will first input your serial
activation data string. Your touch
memory will then respond, returning
a serial number and/or your data.

The single contact is exceptionally
easy to access. There 's none of the
alignment or fragility problems that
you might have with more traditional
connectors .

Several different styles are newly
available. The cheapest outputs only
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a 48-bit serial number. Fancier ver­
sions can read or write to 1K or 4K
bits of internal non-volatile ROM . On
yet others, a security code prevents
unauthorized reading or altering .

The reading and rewriting process
is destructive, so very bad things can
happen with an erratic contact or a
partial write. To beat this, your info is
first written to an internal scratchpad
area. Only the complete and correct
write later gets transferred to main
memory. An internal checksum is
also provided to let you know if your
data is still valid.
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FIG. 5-ONLY A SINGLE CONTACT IS NEEDED to read from or write to your touch
memory. Here is how it gets done.
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THE MONEY MAKINGOPPORTUNITY
OFTHE1990'S

IF you are able to work with common small hand
tools. andarefamiliarwithbasic electronics(i.e. able
to use voltmeter. understand DC electronics). . . .
IFyou possess average mechanicalability, andhave a
VCR onwhichtopractice and learn. . . .then we can
teach YOU VCR maintenance and repair!
FACT: upto90%ofALL VCR malfunctions are due to
simple MECHANICAL or ELECTRO-MECHANICAL
breakdowns!
FACT: over 77million VCRs inuse today nationwide!
Averag~ VCR needs service or repair every 12to18
months!
Viejo 's400PAGETRAINING MANUAL(over 500pho­
tosand illustrations) andAWARD-WINNING VIDEO
TRAINING TAPE revealsthe SECRETS olVCR 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 runningasuccessful service op-
eration! FREE INFORMATION

CALL TOLL-FREE 1-800-537-0589
Or write10: Viejo Publications Inc.

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

CIRCLE 181 ON FREE INFORMATION CARD

D--- receive

1------ send

TOUCH MEMORY

It accepts RGB computer inputs and
outputs full NTSC or PAL broadcast­
quality video. Included is a full gen­
locking capabil tty and a powerful
computer interface . Wow!

You might find the free Personal
Engineering trade journal of interest.
It mostly covers high end CAD/CAM
software and circuit layout programs.

The American Voice I/ O Society.
otherwise known as AVIOS. does ex­
actly what you'd expect them to .
They also put on seminars on speech
synthesis and recognition .

A freebie folder full of electronic
tubing samples is available through
Markel who stocks everything from
shrink tubing up to a very.high tem­
perature sleeving. One collection of
books on energy management. air
conditioning. and humidity control . is
available through the Business News
Publishing Company.

For the fundamentals of digita l inte­
grated cir cui ts. do check into my
classic TTL Cookbook and CMOS
Cookbook. Autographed copies are
available from my own Synergetics.
My newest Book-on-demand Re­
source File should also be ready by
the time you read this. R-E

HOST COMPUTER

send ---i

enable ------.,

receive

In standby mode. the touch memory monitors its receive
circuitry and disab les its send elect ronics.

The host computer first enables its tri-state driver and sends out
a serial interogation and data code. The host computer then
disables its tri-state driver and awaits a reply.

Your touch memory receives the interrogation code and
activates its send electronics. The serial number or the
requested RAM data is then transmitted . The touch memory
then goes into its standby mode to await further commands.

The receiver grabs and interprets the returned data.

To prevent poss ible contact or destructive write problems, the
host computer normally does a read, followed by a write ,
followed by a verify.

Free samples and more technical
detai ls are avai lable direct ly f ro m
Dallas Semiconductor. Cost is in the
$1 to $3 range. depending upon the
chip features and complexity

For our contest this month. just tel l
me something off-the -wall you would
do with an electronic dog tag. There
should be all of the usual Incredible
Secret Money Machine book prizes.
with a great all-expense -paid (FOB
Thatcher. AZJ tinaja quest for two go­
ing to the very best of all.

As usual. send your written entries
to me here at Synergetics. and not to
Radio-Electronics editorial.

New tech lit
From SGS a new Power Modules

Databook on high-power transistors .
Darlingtons. diodes. and MOSFET ar­
rays . From Siemens . their
Optoelectronics Data Book on all the
usual LED lamps. arrays. sensors.
coup lers . and photodiodes . From
Waferscale Integration a new data
book on High Performance CMOS
Memory.

A really exciting new integrated cir­
cuit that I've yet to do anything with is
the Philips SM7199 digital encoder.



SIMPLE FM
TRANSMITTER

Construction
The FM transmitter is built on

a piece of perforated con­
struction board with O.I-inch
hole spacing. Component spac­
ing is not critical, but placement
is . You should place the compo­
nents on the board in a layou t
that is similar to the prototype
shown in Fig. 2. Generally, you
will also want to make the trans­
mitter as small as possible.

Let's start from the left side of
the schematic and work to the
right. You'll want to cut out a
piece ofperfboard that is 12 holes
wide and 30 holes long. That will
give you plenty of room to work
With, but still produce a small
unit. First layout two power lines
on the board with bare wire; the
positive supply from the battery
will be on top, and the negative
(ground) will be on the bottom.

A lK resistor (Rl ) supplies the
bias voltage for the microphone.
Remember to install the resistor
vertically, next to the positive
supply line, and bend the other
end of the lead to the board. Go
through the board and down to­
ward the g~oundbus. Now insert
the microphone leads into the

phone and amplified by Q1. Re­
sistors R2-R5 set up the DC
operating bias of Q1. Capacitor
C3 serves to improve the AC re­
sponse to the audio voltage, and
C2 blocks the DC bias and cou­
ples the AC to the next stage,
where the RF action takes place.
The amplified AC voltage from Q1
is routed to the base of Q2 . 'fran­
sistor Q2 and associated circuit­
ry (C5 and the inductor) form an
oscillator that operates in the
80-130 MHz range . The os ­
cillator is voltage-controlled, so it
is modulated by the audio voltage
that is applied to the base of Q2 .

Resistor R6 limits the input to
the RF section, and its value can
be adjusted as necessary to limit
the volume of the input. That will
help control the amount of dis tor­
tion you have on very lou d in­
puts. Resistors R7-R9 set the DC
operating bias of Q2, another
2N2222 that's used as the os­
cillator and modulator of the
transmitter. Capacitor C5 is a
6-50 pF trimmer capacitor that's
used to tune the oscillator tank
circuit, and C4 routes the RF
from the oscillator to ground to
prevent unstable operation.

Circuitry
Take a look at the schematic in

Fig. 1. Audio is picked up from
the room by an electret micro-

regulations regarding wireless
microphones. (The emissions
must stay within a band of 200
kHz, its output between 88 and
108 MHz, and the field strength
of the radiated emissions must
not exceed 50 IJ-Vim at a distance
of 15 meters from the device.) If
powered from a 9-volt battery and
used with an antenna no longer
than 12 inches, the transmitter's
radiated power will be within the
FCC limits. The FCC takes a dim
view of persons operating·out­
side the legal power limits , so
please do not substitute any com­
ponents in this circuit which
would alter the output power.

This handy FM transmitter

makes a great one-evening

project, even for

first-time builders!

JAMES A. MELTON

THERE IS NO THRILL LIKE THE THRILL

you get from operating equip­
ment you have built yourself. If
you have never built a project
from a magazine before, let this
FM transmitter be your first­
you'll see how much satisfaction
and fun you can have!

The FM transmitter is de­
signed to run from a 9-volt bat­
tery and is made from readily
available parts. The author's pri­
mary use is as a baby monitor,
but the uses of a transmitter like
this one are almost limitless. It isen

~ very sensitive, and easily capable
~ of picking up a conversation in
g: any part of a room. The dimen­
td sions and valu es given here will
ill allow static-free reception within
6 the perimeter of most homes .
o No license is required for this
-ccc transmitter according to FCC
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R-E Engineering Admart
Rales: Ads are 2Y4"x 2W . One insertion $995 each. Six insertions $950 each. Twelve
insertions$925 each. Closing date same as regular rate card . Send orderwith remittance to
Engineering Admart, Radio-Electronics Magazine, 500-B Bi-County Blvd. , Farmingdale, NY
11735. Direct telephone inquiries to Arline Fishman, area code-1·516·293·3000. FAX
1·516-293·3115. Only 100% Engineering ads are accepted for this Admarl.

MIDI
PROJECTS

BP182-MIDI interfacing enables any so
equipped instruments, regardless ofthe man­
ufacturer, to be easily connected together and
used as a system witheasy computer control
ofthese music systems. Combine acomputer
and some MIDI instruments and you can have
what isvirtually aprogrammable orchestra. To
order your copy send $6.95 plus $2.50 for
shipping inthe U.S.to Electronic Technology
Today Inc., P.O. Box 240, Massapequa Park,
NY 11762·0240.

HIGH POWER
AUDIO
AMPLIFIER
CONSTRUCTION

BP277-Here's background and practical de­
sign information on high power audio ampli­
fiers capable of 300±400 watts r.m.s. You 'll
find MOSFET and bipolar output transistors in
inverting and non-inverting circuits . To order
your copy send $6.25plus$2.50 forshipping
in the U.S. to Electronic Technology Today
Inc., P.O. Box 240, Massapequa Park, NY
11762-0240.

'FCC LICENSE
PREPARATION

The FCChas revised and updated the
commercial licenseexam. The NEW
EXAM coversupdated marineami
aviation rulesand regulations,
transistorand digital circuitry.
THEGENERAL RADIOTELEPHONE
OPERATOR UCENSE· STUDY GUIDE
containsvital information. VIDEO
SEMINAR KITS ARE NOWAVAILABLE.

WPT PUBLICATIONS
979 Young Street, Suite E
Woodburn, Oregon 97071

Phone (503) 981-5159 Dept. 50

CIRCLE183 ON FREEINFORMATION CARD

FIG. 1-FM TRANSMITTER SCHEMATIC. When powered from a 9-volt battery and used
with an antenna no longer than 12inches, the radiated power will be within the FCClimits.

phonelRl junction.
This project requires two

hand-made parts-coil Ll and
capacitor C6-but you make
both of them yourself using only
wire and a common pencil for a
coil form. The inductor is made
by winding two pieces of 24­
gauge insulated wire, laid side by
side. around a pencil six times. z
Remove the coil you have formed ~

and unscrew the two coils apart m
from each other. One of these ~
coils, the better-looking of the gJ
two, will be used in the tank cir- u;
cuit (Ll) and the other can be ~

continued on page 99

PARTS LIST

All resistors are Va-watt, 5%.
R1, R6-1000 ohms
R2-15,000 ohms
R3-6800 ohms
R4-10,000 ohms
R5, R7-4700 ohms
R8-2200 ohms
R9-220ohms
Capacitors
C1, C3-10 fLF, 25 volts, electrolytic
C2-2.2 fLF, 25 volts. electrolytic
C4, C7-Q.1 fLF, 25 volts, ceramic

, C5-5-60 pF trimmer
C6-hand-made capacitor(see text)
Semiconductors
01, 02-2N2222 NPN transistor
Other components
L1-hand-made coil (see text)
Miscellaneous: perforated con-

structionboard, 9-voltbattery, bat­
tery'clip, electret microphone, 24­
gauge insulated Wire, bare Wire,
solder. etc.

'SEETEXT

R9
220n

R7
4.7K

S-60pF

Q2
2N222Z

C4
.1

R6
1K

crophone and solder it. The
lO-fLF capacitor, Cl , should be
placed in the middle of the board,
oriented as shown on the sche­
matic. and soldered to the micro-

TRIMMER CAA\CrrOR

R8
C3 2.2K

l 0I-lF

C2
2.21-lF
+

+9V

R4
10K

Rl
lK

l ECTRET
MICROPHONE

..'"T1./.:.~ ~ ~ ~ ..~ . ~:
MICROPHONE HAND-MADE CAA\CITOR

FIG.2-THE AUTHOR'S COMPLETED PROTOTYPE. Notice how the antenna is soldered
to the coil, about 2 turns from the transistor side.

board, making sure that the
ground lead of the microphone
can be soldered to the ground bus
on the board. Route the lead from
Rl to th e positive lead of the mi-
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, AUDIO'UPDATE '
OEM, custom models, and private labels: Inside
marketing information for the audio consumer.

LARRY KLEIN

Several months back I had a
small adventure that may
serve as a cautionary tale , It all

started when my almost-20-year-old
washing machine had a final, unfixa­
ble breakdown. My wife researched
the new machines in Consumer Re­
ports and decided on a Maytag . We
went shopping at Trader Horn, a large
discount appliance store, where we
selected a Maytag that seemed to
have the features we wanted in our
price range. Before handing over our
plastic, we reaffirmed with the sales­
man that the store would refund the
difference if we found our chosen ma­
chine advertised elsewhere at a lower
price in the next 30 days.

Several weeks later, I came across
a Maytag catalog in another store and
idly leafed .through it looking for our
washer. Its model number and specif­
ic combination of features was
nowhere tobe found, although all of

,the other machines bore a family re­
semblance to the one we bought.
Puzzled, I called Maytag's 800
number and was told that my washer
was a "special-order unit" and not
part of the other Maytag line. In a
flash, it all became clear-and dem­
onstrated that I can be as naive as the
next guy when shopping outside my
areas of experience and expertise.

Custom models vs. house
brands

Many years ago I became aware of
a marketing technique in the audio
industry that I found slightly offensive
from my holier-than-though perspec­
tive of the time . Several of the largest
phono-cartridge manufacturers were
marketing their high-end cartridges
under special model numbers to

CIJ large audio dealers and chains. Theoz idea simply was to prevent com-
~ parison price shopping by au ­
G diophiles seeking discounts. Stores
~ selling a Stanton, or a Shure, or an
6 Audio-Technica with special model
is numbers could easily guarantee that
C? you couldn't buy the same model
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elsewhere for less. The custom-label­
ing technique prov ides the dealer
with a proprietary house model that
nevertheless has the advantage of
bearing a well -known manufacturer's
name.

The true house brand works some­
what differently. For example: Many
large discount audio dealers have
found it profitable in the past to mar­
ket their own brand of speaker sys­
tems that usually do not bear the
store's name. Speakers are es­
pecially suitable for that ploy because
they are a "blind" item. That means
there's no way for a layman, even if he
peeked behind the grille cloth, to
judge the quality-and hence the
costliness-of the drivers (and
crossover) housed in the enclosure.
And since audio neophytes fre­
quently can't tell good sound from
bad, cheap inferior designs can be
sold at large fictitious discounts,
which nevertheless provide a far high­
er profit margin than the standard
brands.

A manufacturer of private-label
speakers once complained to me
that each year when his contract ex­
pired, his major dealer would seek a
new, lower price on the product. And
the manufacturer, if he wanted to con­
tinue doing business, had to further
cheapen the system . The resulting
deterioration in sound didn't bother
the dealer as long as the external
appearance of the system was pretty
much maintained.

Occasionally, you could have a
quasi-house-brand situation where a
speaker brand might be sold nation­
ally under its own name, but a large
dealer or chain might have an ex­
clusive in their own selling area. That
brings up the question of limited dis­
tribution-which I'll discuss later.

OEM
The term "original equipment man­

ufacturers" originally referred to parts
suppliers who provided the resistors,
capacitors, and other components

used by manufacturers in their prod­
ucts . The term has broadened to in­
clude those manufacturers who
supply complete products with the
brand label-and front panel-of
your choice . At one time, when my
wife was involved in use-testing
VCR 's for Videoplay magazine, she
happened to have for testing VCR's
from Quasar, Panasonic, and Magna­
vox. Despite the fact that their front
panels, knobs, and pushbuttons
were all different, once the top covers
were removed, it was obvious from
the identical innards that they all
came off the same (probably Mat­
sushita) assembly line. (The fact that
each of the three machines per­
formed differently at the slow speed
was almost certainly the result of ran­
dom alignment and QC differences
rather than circuit differences)

A number of former American
brand names are now owned by Japa­
nese, Taiwanese, and Koreans, who
are producing quite creditable equip­
ment under those names. I know of
one U.S. manufacturer who pro­
duces his limited production, big-tick­
et items at home and farms out his
receivers and other mass-market
items to Far-Eastern factories. Other
U.S.-owned brand names are all pro­
duced overseas but with the cosmet­
ics, features, and sometimes the
circuitry specified here.

Fair trade
A now-obsolete term, a "fair

traded" component was one that the
dealer was not allowed to sell for less
than the manufacturer's list price. De­
clared an illegal practice about 10
years ago, fair trade was replaced by
various limited distribution schemes.
In order to maintain control of the
products' retail prices , the manufac­
turer would sell only to dealers who
were also concerned with maintain­
ing a no-discount policy on the prod­
uct. A manufacturer has the right to
sell only to those dealers who con­
form to certain criteria (demo facili-



ties , salesperson competence, quali­
ty image, etc .), but a no-discount
policy was not something that could
be legally demanded.

Over the years , all this has engen­
dered a number of dealer-manufac­
turer lawsuits , with the dealer usually
doing the suing . I testi fied as an ex­
pert witness in one case where a lim­
ited-distribution Cat the time) Japa­
nese manufacturer was being sued
by a large audio retailer. The retailer's
claim was that the manufacturer's
representative had promised him the

ELECTROMAGNETICS

continuedJrom page 69

L = <PII = (fB'ds) /1 (H).

Since B may not be constant
across the area, we sum each infi­
nitesimal contribution by inte­
gration. Note that we're con­
cerned with the flux through the
enclosed area, not the total flux
through a Gaussian surface en­
closing the loop, which is zero.
For simple materials, L is inde-

line and taken a large order, but it was
neve r del ivered because he dis ­
covered that the retailer also owned a
discount-appliance operation . The
dealer was suing for $ 100,000 in
damages because he claimed that he
kept a section of his store emp ty
awaiting the arrival of the orde red
equipment and lost substantial sales
as a result.

How did I get into the act? The
manufacturer's lawyers wanted me to
testify that the dealer could have
filled his shelves with other brands of

pendent of I s in ce the equation
B = I-LH is proportional to I. How­
ever, L is dependent upon the
area since the equation IB'ds de­
pends on the total a rea being
summed. The inductance (Ll is
also dependent on I-L.

We can use Ampere's law to see
that effect. In empty space, M = 0
and there are no bound currents,
so we can say

V x H=V x B/lLo=Jf

and
V·H= V·B=O.

With a simple material filling

quality equipment that would have
sold just as well. Inother words, I said
to the lawyers, you want me to say
that the equipment under dispu te
was good , but nothing special. They
nodded. I told them that I would be
happy to testify to that effec t, since
that's exactly what I had been telling
th e company sales manager for
years. In any case, I did my expert
witness number at the trial-and the
judge ruled against us. The manufac­
turer subsequently won on appeal
without my help. R-E

space, H = B/mu, so
vx H = V x B/lL=Jf

and
V·H=V·B/lL= O.

Since the divergence and curl of
th e field completely ch aracter ize
the fields, B is larger by J.L!I-Lo= I-Lr
in a filled inductor.

In our next article, we'll look at
the effects of electr ic an d magnet­
ic fields as they change with time.
We'll see that these fields are so
clos ely related to each other that
they lead to a single electromag­
n etic field . R-E

Model3011B

$2590 0

2 MHz Function Generator
• 0.2 Hz to 2 MHz
• Sine, square, t riang le, ramp and

TTL or CMOS out put
• Four-digit frequency display

Variable DCoffset
Variable symmet ry

Try the

Eliii!:imn'Es®
bulletin board

system

(RE-BBS)
516-293-2283

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 7E1 (7 data
bits, even parity, 1 stop bit).

Add yourself to ouruserfiles to
increase your access.

Communicate with other R-E
readers.

leave yourcomments on R·E with'
the SYSOP.

RE-BBS
516-293-2283

Switch to B+K PRECISION for the right
function generator at the right price.
Don't let t ight budgets keep you from the functio n generator perfo rmance you need.
B+ K PRECISION has the industry 's most complete line of cost-effective generators ...nine
in all. All are rugged lab-grade instruments that will perfo rm as promised, every tim e.
Here are just two examples.
13 MHz Universal Function Generator with
Frequency Counter
• 0.1 Hz to 13 MHz outpu t
• Sine, square, tr iangle, ramp, pulse, tr iggered,

gated burst , TTL outputs
• Two built -in generators can be used

independent ly or togeth er for AM or FM
• 1000:1 sweep range
• Variable symmetry for unlimited wavefor ms
• Built-in 30 MHz frequ ency counter

Model 3040 $1,1950 0
For more information on the complete line of B+ K PRECISIONfun ction generators or for
immediate delivery, contact your local distributor or B+ K PRECISION.

~t BK~r~.~. MAXTECINTERNATIONAL CORP.

~
~ r~~. Domest ic and Internat ional Sales

. 6470 W.Cort land St., Chicago, IL 60635
312-889 -1448 • FAX: 312-794 -9740
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Your most complete source for electronics books
for over 25 years.
An A bsolu tely No-Risk Guarantee.

..........................•.....•................•

Membership Benefits • Big Savings. In addition to
this introductory offer , you keep saving substantially with
members' prices of up to 50% off the publishers'
prices . • Bonus Books. Starting immediately, you will be
eligible for our Bonus Book Plan, with savings of up to 80%
off publishers' prices . • Club News Bulletins. 15 times
per year you will receive the Book Club News, describing
all the current selections-mains, alternates, extras-plus
bonus offers and spec ial sales, with scores of titles to
choose from . • Automatic Order. If you want the Main
Selection , do nothing and it will be sent to you automatical­
ly. If you prefer another selection, or no book at all, simp­
ly indicate your choice on the reply form provided. You will
have at least 10 days to decide . As a member, you agree
to purchase at least 3 books within the next 12 months
and may resign at any time thereafter. • Ironclad No-Risk
Guarantee. If not satisfied with your books, return them
within 10 days without obligat ion ! • Exceptional Quality.
All books are quality publ ishers' edit ions especially
selected by our Editorial Board . (Publishers' Prices Shown)

All books are hardcover unless number is followed by a "P" for paperback.
© 1991 ELECTRONICS BOOK CLUB, Blue Ridge Summit, PA 17294-0810

o YES! Please accept my membersh ip in the Electron ics Book Club and send the 5
volumes listed below, billing me $4.9 5, If not satisf ied, I may return the books within
ten days without obligatio n and have my membership cancell ed, I agree to purchase
at least 3 books at regular Club prices dur ing the next 12 months and may resign any
time thereafter , A shipping/handling charge and sales tax will be added to all orders.
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Address _
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State Zip Phone _

Signature _-.,-_ -.,---=--.,-_-.,-----,----,----,----,_ ----,----,....,.....,---.,-------,,----=-_ ,-------,_ ""
Valid lor new members only. Foreign applicants will receive special ordering instructions. Canada must remit •
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COMPUTER CONNECTIONS

A new wave in the computer industry.

JEFF HOLTZMAN

Fig. 1-THE NORTON DESKTOP FOR WINDOWS includes a powerful but intuitive file
manager, batch language, many useful utilities, and a Mac-like drag-and-drop interface.
Good stuff.

Borland/Ashton-Tate
These are two of the older compa­

nies in the PC business, both with
products going back to CP/M days.
However, since then, A-T has only
incrementally improved its flagship
product (dBASE), and has invested
heavily in other products that have
never achieved the type of commer­
cial success A-T needed to stay
afloat. On the other hand, Borland
has continually beefed up its product
line and specific items in it, par­
ticularly its Pascal and C compilers,
and its Paradox database system .

The deal roughly doubles Borland 's
overall size (to about $450 million),
making it the third largest software
company, behind Microsoft and
Lotus . Together. dBASE and Paradox
account for more than 50% of the
programmable database market.

to run the new joint venture. IBM is
now reorganizing its top manage­
ment extensively, apparently to en­
sure that the new venture is not
slowed down by IBM traditionalists.

. c:\ ! CJa rcs Dautoexec.bac
.... - i5·~rcs tJavery Uautoexec.bat

l
~. :~:rc ~:::. ~~~:~:::~~~:
C3pak L:le zta pe D autoexec.win

CJpk &RIm1I::mI~mmtmIIf .Immucommand .com
CJzip CJla nta s ti.net ·.·.·.·.w.· D config.bac

CJ avery G lotus D config.sys

tu.graphic CJrna g2 D config.win
CJjob s CJndw D image .bak
CJlab el s LJnu D image.dat

CJ bat LJpcplus U ndos.com
LJ do s D pro D ndos.ovl
CJ e zta pe CJprog U setpath.bOot
LJ lantasti L:Jsideki ck D treeinfo.dt
D lantasti .net D util D treemfo.ncd

LJ a-d rive ~l: £

patibility, Big Blue already offers more
memory and better disk performance
on the same hardware running DOS
5.0; the main issue has been Win­
dows 3 .0 compatibility. Win3 has
been running for a while in real mode;
recently, IBM has shown but not re­
leased a protected-mode version . If
IBM can get this product out on time
and achieve the aggressive perfor­
mance and compatibility goals it has
set for itself, Microsoft is right to be
nervous . It seems likely that 1991 will
be remembered as the year Micro­
soft lost dominance in both operating
systems and graphical environments .

IBM purchased Metaphor, in which
it previously held a ten percent share,
and will contribute the object-ori­
ented Constellation software de ­
veloped at Metaphor to the IBM/
Apple venture . (Apple will contribute
the "Pink" OS, which has been under
interna l development fo r severa I
yearsJ David Liddle, former president
of Metaphor and a pioneer at Xerox's
PaloAlto Research Center (PARC) in
the early 1980's, appears to be slated

I BM and Apple 's much-heralded
pact was only the first in a new
wave of strategic alliances and

company buyouts that promises to
dramatically shift the balance of
power in the computer industry-and
in the process affect the nature of
every hardware and software product
that we use. Since then, Borland
bought Ashton-Tate. Novell bought
Dig ital Research, and IBM bought
Metaphor Computer Systems. In ad­
dition, HP and Sun announced that
they have teamed up to deliver an
OS-independent programming layer
that would allow one application to
run on multiple platforms-much like
what Metaphor has been working on
for some time .

On the hardware front. Intel con­
tinues to show more and more mar­
keting creativity, along with corre­
spondingly less technical innovation.
Some recent tactics havebrought the
scrutiny of the FTC down on the chip­
making giant.

IBM/Apple/Microsoft update
Microsoft seems to be reeling from

recent events. Lately the company
has been denigrating OS/2 viciously,
and making confusing statements
about the directions of DOS 6.0 , fu­
ture versions of Windows, and what
used to be called OS/2 3.0 , but more
recently, both New Technology (NT)
and Win32 . Microsoft is retrenching
on its former commitment to make
the new OS run DOS , Windows 3,
OS/2 2.0, and POSIX API's simulta­
neously. M icrosoft seems to have
dropped support for OS /2 and
POSIX, added support for the ACE/
MIPS initiative (one report claims that
MIPS Computer already has an early

en version of NT code running at itsoz premises) , and is trying to figure out
g what should be the relationship be­
t) tween DOS 6.0, Windows 4.0, and
~ the NT OS .
6 Meanwhile, IBM seems to be on
is track with OS/2 2.0, scheduled for
ri release this fall. As for DOS com-
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Even before the deal has been final­
ized, Ashton-Tate began layoffs .

The biggest question about the
deal is how the new software giant
will reconcile the two competing
database lines . Before the merger
was announced, Borland had shown
early versions of a Windows-based
dBASE-compatible system . AT was
also thought to be working on a Win­
dows database product. In any case,
it seems likely that Borland wi ll merge
the Paradox and dBASE lines to­
gether, then gradually phase dBASE
out altogether.

Novell/Digital Research
In the late 1970's, Digital Research

delivered the first widely supported
operating system for 8-bit microcom­
puters, CP/M. However, due to mar­
keting blunders, the company lost
the bid to supply IBM with an operat­
ing system for its new PC back in
August of. 1981. Microsoft won the
bidding and bought a 16-bit clone of
CP/M from a small company in Seat­
t le. The rest of that story is history.

Meanwhile, Digital Research hung
on for dear life, producing a lackluster
16-bit version of CP/M, and subse­
quent lya graphical environment
called GEM that helped keep the
company afloat during the mid 1980's
through popular support of the first
versions of the desktop pub lishing
program, Ventura Publisher. DR also
produced several graphical tools,
some of which were fairly well re­
ceived . Meanwhile, DR also con­
tinued to produce operating system
products, including a somewhat awk­
ward multi-tasking environment
called Concurrent DOS 386 that
competed with DESQview, Om­
niView, and IGC's VM/386 (all of
wh ich have been written up here in
the past).

Then, about a year and a half ago,
the company introduced DR-DOS
5.0 . which in retrospect looks much
like MS-DOS 5.0. The program re­
ceived fairly good press, but achieved
little market penetration. Now, with
seemingly everyone in the world
PO'd at Microsoft. and with the ac­
quisition by Novell, and with a re­
newed relationship with IBM, DR
DOS is starting to look interesting.

After news of the acquisition was
released, the trade press imme­
diately started speculating about how
serious a threat Novell/DR wou ld
pose to Microsoft. What those re-

ports fail to understand is that en The
640K-bound real-mode DOS is dying,
regard less of who makes it; (2) The
plain command- line interface is dying,
to be replaced by Windows, OS/2, or
perhaps in the long run the system­
software component of the new Ap­
ple/IBM venture ; (3) Novell/DR has a
640K-bound workstation operating
system with no GUI; (4) Novell's net­
work operating system is not DOS
but UNIX based, so is not impacted in
anyway by the merger. In sum, strate­
gic importance of this deal is zilch.

News bits
Amiga fans: NewTek has dem­

onstrated version 2.0 of the Video
Toaster software that provides en­
hancedvideo effects, the ability to
transition smoothly between different
surface effects (a technique called
" rnorphlnq" ), faster shadow calcula­
tions, animated texture maps, and
more . Complete systems inc luding
an Amiga. 5 MB of memory, and a 50­
megabyte hard drive start at about
$4000.

S ig netics has re Ieased the
SAA7199, a multi-standard vid­
eo encoder chip that will allow vid­
eo editing, titling, and special effects
on standard PC's. The chip can work
with standard 8- and 24-bit video sys­
tems, including VGA, and can deliver
standard PAL and NTSC video sig­
nals. At less than $50 in small quan­
tities, the SAA7199 will help make
desktop video as prevalent as the
VCR.

Intel has now publicly shown dual­
speed 486SX's; the company
plans to sell chips directly to end
users by year end . IBM has de­
veloped and is now producing for in­
ternal use only a proprietary 20­
MHz 386SX with 8K cache.

Conner peripherals is known for
miniaturized disk drives sold in to­
day's sleek notebook and portable
PC's. Now the company has teamed
up with Intel to begin developing a
solid-state disk drive based on
Intel's flash memory technology. The
drives, scheduled for availability by
1996 , will have capacities ranging
from 40-120 MB, will be cost com­
petitive with drives based on magnet­
ic technology, but will consume less
power, occupy less space . and weigh
less as well.

Toshiba claims it will be selling 16­
megabit DRAM's in quantity by
1992; IBM has plans to start using its

own 16Mb DRAMS's in PS/2's next
summer. OEM prices for 1Mb and
4Mb DRAM's reached the crossover
point early this summer, which means
the beginning of the end for 1Mb
parts. A joint venture between TI,
Acer, the Chinese government, and
several banks has instilled $140 mil­
lion in a new plant in Taiwan that re­
cently began producing 4Mb chips,
with plans for 16Mb devices some­
time next year. A new trade accord
between the U.S . and Japan may
force DRAM prices up 10-15%,
further slowing an already slow PC
market.

Product watch
Symantec has finally released the

Norton Desktop for Windows. NDW
can function alongside or in place of
the Program and File managers in
Windows 3.0. I started using NDW
with the FileMan and ProgMan , but
soon gained enough confidence to
use it as the sole interface in both my
home and office PC's. What NDW
does is ratchet Win3 one level closer
to Mac-like ease of use. In the default
configuration, the highly customiza­
ble program displays a list of icons
corresponding to each floppy, hard,
substituted, and network drive down
the left side of your screen . Double
click on an icon, and up pops a tree­
structured view of the corresponding
drive, as shown in Fig. 1. You can then
copy, move, erase, and view (but in a
strange oversight not compare) files .
These operations work the way they
should: select a file, move the cursor
to the new location, and release the
mouse button. An optional "view"
pane allows you to view many com­
mon file types in the correct format.

On the right side of the screen are
icons corresponding to specific
tools. Double-click on an icon, and
the corresponding program runs. You
can associate icons with documents
too; when you double -click, the cor­
responding application program runs.

Supplied tools include a nifty icon
editor; a font viewer for locating odd
symbols in any font; an excellent file
search utility; two calculators ; a back-
up program (that supports only floppy
and hard drives, not tape drives); a
scheduling utility that will run any pro- §
gram at a given time on a given date, m
once or repetitively; a powerful batch ~
language and editor; Windows ver- gJ
sions of Norton 's famous System (0

(0

continued on page 100 ~
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MARI{ET CENTER

Expiration Date

CRIBSHEET laminated, of commonly used elec­
tronic fo rmulas and symbols. $3.00 to HUMEX,
16365 Rhyolite Circlet, Reno, NV 89511. .

Card Number

CLASSIFIED AD ORDER FORM

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 telephon e orders can be accepted.):

Special Category: $25. 00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or credits for types etting erro rs can be made unl ess you clearly print or type your
copy.) Rates indicated are for st andard sty le c lassifi ed ads on ly. See be low for additional
charges for sp ecial ads. Minimum: 15 words.

Radio-Electronics Classified Ads, 500-B Bi -C ounty Bo ul evard , Farm ingd al e , NY 11735

PLEASE INDICATE in which categ o ry of classified advertising yo u w ish you r ad to appear. For
spe ci a l headings, th ere is a surch arge of $25.00.
( ) P lans/Ki ts () Busin es s Oppo rtunit ies () For Sale
( ) Education/Instruction () Wanted ( ) Satellite Te levision
( ) - --- --- - ---- - - - - - - - - - -

To run your own classified ad, put one word on each of the lines belo w and send this form along with your check to :

EXOTIC min iature electronic devices, catalog
$5.00, refundable. F & P ENTERPRISES, Box
51272, Palo Alto, CA 94303-1..

FOR SALE

WIRELESS CABLE· IFTS • MMDS • Amat.ur TV
Ultra High Gain 50db(+) • Tun.obl. 1.9 to 2.7Ghz.

• 36-Chann. 1Syst. mComplete5149.95
• 12·Chann.1SystemComplete5114.95
• Call or writ. (SASE) for "FREE" Cataloo

PHILLlPS·TECH ELECTRONICS
P.O. BOl B533 • Scottsdale, AZ85252

LIFETIME (602) 947·7700 ($3.DD Credit olt phone orders)
WARRANTY MasterCard. Vin • COD's. Quantity Pricing

RESTRIC TED technical information : Electronic sur­
veill ance, sche matics, locksmithing , cove rt sci ­
ences , hack ing , etc . Huge selection . Free
brochures. MENTOR-Z, Drawer 1549, Asbury
Park, NJ 07712.

2 3 4 5

6 7 8 9 10
CABL E TV converters : Jerrold , Oak , Scientific At-
lantic, Zenith & many others'. "New MTS" stereo
add -on : mute & volume. Ideal for 400 and 450

12 13 14 15 ($46.50)owners! 1 (800) 826-7623, Amex, Visa, MIC accept- 11
ed. B & B INC., 4030 Beau-D-Rue Drive, Eagan ,
MN 55122.

TUBES, new, up to 90% off, SASE, KIRBY, 298 16 ($49.60) 17 ($ 52 .70) 18 ($55.80) 19 ($58.90) 20 ($62.00)
West Carmel Drive, Carmel , IN 46032.

CABLE TV converters and descramblers.
We sell only the best. Low prices. SB-3 21 ($65.10) 22 ($ 68 .20) 23 ($ 7 1.30) 24 ($ 74 .40) 25 ($77. 50)
$79.00. We ship C.O.D. Free catalog. ACE
PRODUCTS, PO Box 582, Dept. E, Saco, ME
04072. 1 (800) 234-0726. 26 ($ 80 .60) 27 ($83 .70) 28 ($ 86 .80) 29 ($89 .90) 30 ($93.00)

31 ($96.10) 32 ($99.20) 33 ($ 102 .30) 34 ($105.40) 35 ($108.50)

ENGINEERING software , PC/MSDOS. Circuit
design and drawing , PCB layout, Logic sim­
ulation, FFT analysis , Mathematics , Circuit
analysis. Call or write for free catalog . 1
(800) 728-3805, BSOFT SOFTWARE, INC. ,
444 Colton Rd ., Columbus, OH 43207.

TUBES: "oldest," "latest." Parts and schematics.
SASE for lists. STEINMETZ, 7519 Maplewood Ave.,
R.R., Hammond, IN 46324.

------- --_/_------- --

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMIITED 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
individuals 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 PLUS ALL BOLD FACE AD: $4.50 per word . EXPANDED
TYPE AD: $4.70 per wor d pre paid. 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 2W'- $410.00; 2" x 2W'-$820.00; 3" x
2W'-$1230.00. General Information : Frequency rates and prepayment discounts are available. ALL
COPY SUBJECTTO 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 hands on the 5th of the third month preceding the date of the
issue . (i.e ., Aug. issue copy must be received by May 5th). When normal closing date falls on Saturday,
Sunday or Holiday, issue closes on preceding work ing day. Send for the classified brochure. Circle Number
49 on the Free Information Card.
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T.V. notch filters, phone recording equipment, bro­
chure $1.00. MICRO THine. Box 63/6025, Margate,
FL 33063. (305) 752-9202 .

CABLE CONVERTERS all major brands info +
orders 1 (800) 782-0552 FREEWAY INC. s.m.p.,
PO 5036 , Burnsville, MN 55337 .

CIRC UIT Center - Complete circuit fabr ication
from single piece single sided to production multi­
layer. Also - Laminate $5.50/sq. ft., etch $3.50/qt.
Thru hole plating available too. CIRCUIT CENTER ,
Dept. 001, PO Box 128, Addison, IL 60101. (708)
543-0671.

Please Print Name Signature
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1-800-232-5017
[ VIS< I C.O.D. ORDERS ~

ACCEPTED ~J

~ ..~~",,' .....~. C!!~.;

AiiJerrold. Oak~Hamlin , Zenith. Scientific At­
lanta, Magnavox and all specialized cable equip­
ment available for shipment within 24 hours. For
fast service MCNISA or C.O.D. telephone or­
ders accepted. 60 Day Guarantee (Quantity Dis­
counts). Send self-addressed Stamped enve­
lope.

TOCOM and Zenith "test " ch ips. Fully activates
unit. $50.00. Cable descramblers from $40.00.
Orders 1 (800 ) 452-7090. Information (213)
867-0081.

I ELECTECH I
CABLE T.V. DESCRAMBLERS

• All quality brand names •
• All fully guaranteed • All the time •
Knowledgeable Sales Service Department
FOR FREE CATALOG 800-253-0099

TOCOM-Jerrold Impulse-Scientific Atlan ta 8580
& 8590 converters with two yr. warranties, also test
modules for Star Comm 6 & 7s, all Tocoms, and
Scientific Atlanta. Full details. (219) 935-4128.

DESCRAMBLERS cable TV converters, lowest
prices, guaranteed, best quality, special Sacramen­
to units, CNC CONCEPTS, INC., Box 34503, Min­
neapolis, MN 55434. 1 (800) 535-1843.

30 CHPARABOLICDISH SYSTEM S1 73.90
30 CH ROO ANTENNA SYSTEM St93.90
30CHCRYSTALCONTROLLED SYSTEMS294.95

SUNMICROWAVE INrL. INC. SEND$1.00 FOR
P.O. BOX #34522 CATALOG ONTHESE
PHOENIX, AI. 15067 ANDOTHERFINE
16021230·1245 VIDEOPRODUCTS
OUANTITY DISCOUNTS
ORDERSOILY1·SOI).4U.,f190 CODE9793

WIRELESS CABLE RECEIVERS 1.9TO 2.7 GHz

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.

CABLE TV descramblers. Absolutely the lowest
prices ! All major brands. Money Back guarantee.
Call us last ! ADVANCE ELECTRONICS, 2140
Shallu ck # 2082, Berkeley, CA 94704. 1 (800)
659-3018.

OSCILLOSCOPE 50 MHz, dual channel,solid state
calibrated, manual $250 1 (800) 835-8335.

" C.B. radio repair special ist." All makes and
models. Modif ications, sales, etc . LOU 'S C.B.
SHOP, (508) 866-3226.

ELECTRONIC supermarket surplus prices! Trans­
former specia ls, railroaders , builders, engineers ,
experimenters, LSASE, FERTIK'S, 5400 Ella, Phi­
la., PA19120.

==. -.
Jerrold, Zenith, Hamlin, Sci. Atlanta, Pioneer

& MORE! OUR PRICES ARE BELOW WHOLESALE!
CAB L E+- PILUS

14417 Chase St. #481-A PanoramaCity, CA 91402
1-800-822-9955 • Other Info. 1-818-785-4500

NOCALIF. SALES - OEALERS WANTED

DIGITAL meters, Modutec Big-lillie. Special low
prices! Bl176-XXX $15.00, other models available.
Limited quantities. TORTECCORPORATION,7514
Oliver Avenue, Minneapolis, MN 55423 . Phone
(612) 866·3662. Fax (612) 866-9517.

INSIDE information , cable television converters,
descramblers, traps, VCRlcab le hook-ups and
more $7.95. One f ree "any cable question an­
swered guaranteed" with book, all others $3.00
each. ON-LINE ENTERPRISES, Box 740178, Ar­
vada, CO 80006.

PRINTED circuit CAD software! PC-trace, proven
IBM-P C sha reware, has gone commercial. In­
cludes: graphic layout, autorouting, schematic cap­
ture. Output: printers, penlphoto plollers , autocad.
$95.00 postpaid. Visa/MC EHLERS TECHNICAL
CONSULTANTS, (40 2) 483- 448 0 voic el fax l
modem.

CABLE·TRONICS, INC.
1304E. Algonqu in Road Su ite 501

Algonquin, Illi nois 60102

WANTED; old , Western Electric, Mcintosh, Allee,
Marantz, Jensen, JBL, EMT, Electrovoice, RCA,
Telefunken, Westrex, Fairchild, Fisher, Dynaco;
tubes, speakers, amplifiers, (713) 728-4343. MA­
URY CORB, 12325 Ashcroft, Houston, TX 77035.

TEST EQUIPMENT pre-owned now at affordable
prices. Signal generators fro m $50 .00, os ­
cilloscopes from $50.00, other equipment, including
manuals available. Send $2.00 U.S. for catalog,
refunded on t st order. J.B. ELECTRONICS, 3446
Dempster, Skokie, IL 60076. (708) 982-1973.
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This recessed term inal
panel has inputs for right
and left channe ls as weil
as outputs for right and
left channels to route to
your sateilite speakers.
Greatiy simpiities
subwoofer hook-up.
Outside dimensions:
3-7/S" x 5-31S".

$395

(1-9)

#RM-260-308

#RM-265-275

Subwoofer Input/Output Terminal

Famous Maker 3-1/2" Speaker Pair
Dual cone 3-112"speake r
pair for upgrading stock
dash speakers. Graphite
fibe r compos ite woofer cone
provides a smooth extended
response at ail 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
ferrite magnet. 314"high temperat ure voice coil.
Impedance: 4 ohm. Power handling capability : 25 watts
continuous, 70 watts peak. Frequency response: 120-
21.000 Hz. Equipped with dust screen. Made in the U.S.
by a company with over 40 years experience in the auto
sound market.

.95
1.20
1.30
.95

1.50
1.30
1.50
1.60

CALL TOLL FREE

(10-Up)Part # Length Dia. (1-9)

Theseattractive, preformed tuned
ports allow the back pressure ra­
diated from the rear of the wooer
to reinforce the sound level in
front. Made of black plastic.

12 Gauge Neon Wire
The competition in today's ~
auto sound contests is so .~
f ierce that good sound ~'"--;;;'-O!iiiit'"~......_
alone is not enough to ~-:
win. More and rrore . _":..
instailers are striving to _.-
make thei r 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. wi re you have
used before . but now it has flashy. neon colored insulati ng
jackets . Available in neon pink, neon green . and neon
orange . Sold by the foot on or 50 ft. spools.

#RM-100-162 (Neon pink) 49¢
#RM-100-166 (Neon orange) 1Ft.
#RM"100-170 (Neon green)

Tuned Port Tubes

IIRM·260·320 2" 1·7/8" 1.40
IIRM -260-321 4" 1-7/8" 1.60
IIRM "260-322 5" 2" 1.65
IIRM -260"323 1" 2-7/8" 1.40
#RM·26 0-324 5" 2-7/8" 1.85

$
#RM·26 0-326 3" 2-7/8" 1.65

4550 IIRM·260-327 2·112" 3-7/8" 1.85
IIRM-260-328 5" 3-7/8" 1.95

(2-up) No mixing for quant ity pricing .

"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 S:30 am - 7:00 pm EST,
Monday - Friday' g:OO am - 2 :00 pm Saturday. Mail order custome rs,
please cail fo r shipping estimate on orders exceedi ng Sib s. Foreign 1-800-338-0531
destination customers please send $5.00 U.S. funds for catalog postage.

340 E. First si ., Dayton , Ohio 45402
Local: 1-513 -222 -0173
FAX: 513-22 2-4644

#RM-262"100

Lig ht Oak Speaker Cabinet
Premium ported speaker cabi­
net made of acoustical grade
particle board and covered with
a light oak Vinyl laminate. Pre­
cut with an 11-114" hole for use
with most 12" woo fers. The
baffle board has no tweeter or
midrange holes for design flex­
Ibility. The 314" th ick part icle
board ensures low panel reso­
nance. Dimensions: 11" x 15· x
27". Volume : 2.5 cu ft. Grill
and terminal included . Sold
individuaily.

Ferro Fluid

#RM-34 0-4 30

Pro-Tec h ferro fluid is commonly
used on vo ice coils to subs tantiaily
improve frequency response,
increase tra nsient and continuous
power handling capabil ities and
reduce seco nd and third order
harmonic distort ion. it reduces the
Q and lowers the impeda nce 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 tweete rs and midranges only. 10Cc
bott le (enough for 75- 100 tweeters) .

$19~~Ch

CIRCLE 56 ON FREE INFORMATION CARD 95



Build thtJ kit lor ooder $60 whidl
remOt'M loed vocalsfrom standard
stereo rOCOl'ds, CD's, tapecor FM
broodcuts. Easily connects to any
heme component Iter&o. Perform
live with d'lebackgrounds. You can
be 11. lead singer of )'OU' 'avaite
bMd. Detailed PlM I. $4.95

Weeder TcchnologiCll
14773 UndseyRd

Mt. Orab, Ohio45154

TUBES - 2000 TYPES
DISCOUNT PRICES!

Early, hard-to-find, and moderntubes.
Also transformers, capacitors and
parts forlubeequipment.Send$2.00
for 28 page wholesale catalog.

ANTIQUE ELECTRONIC SUPPLY
6221 S. Maole Ave. _ Tempe, AZ85283 _ 602-820-5411 .

\.. From Records & CD's

CHRISTMAS lighting controller project, controls up
to 24 sets of midget lights, 8 a.c. SCR-controlled
channels, MC68705P3 microcontroller, 100'sof pre­
programmed patterns, great with music. Complete
kit: $79.00 (US) or' $84.00 (Canada), board and
microchip for $39 .00 , inc ludes S&H. Quickly
shipped, CANTEK, 19 W. Water St., Canonsburg,
PA 15317. (412) 745-6760.

BUILD your owm compact stereo amplifier. Com­
plete PCB artwork and parts list. IC-based, few
external components , excellent frequency re­
sponse. $9.25 EZ-CIRKITS, PO Box 150196,
Arlington, TX 76015.

CONTROL your world with your computer! Com­
plete plans , schematics, programs, only $12.95
check/m.o. ICDS, Dept-B, PO Box 265, Plainwell,
M149080.

I"REMOVE
LEAD
VOCALS

IY ORDEJUNGCAlli 1V liQUll'MiNT FROM M.D. nJiCTI1DNICt nn: 1'tJJClIASER.
AGREiS roco.\G'LY wrm AUSTAl'li ANDFi~RAL LAWSltliGARDING PlUVATi
OWNERSHIPOF CABUi TV 1iQUII'MiT.1F YOU ARE UNSUlti OF TIiE5i LAWS
omo::: wrm YOUR t..e:x:ALC>FnClA15.

EXCELLERAroar,
CABLE CONVERTERS

WHEN QUALITY COUNTS

-.. 1;;·';1 -:-;.1;1
!a...-: - - - -

875 so. 72nd St.
Omaha, HE 68114

For Information Call

402·554·0417
To order or request a free catalog

1·800·624·1150

New Dynatrack™ fine tuning'provides unmatched picture qualit y
550 Mhz tuner provides 83 channel capacity
Sleep timer for automatic shut off within 15-90minutes
2/3 switchable HRC / me / Standard Switchable
2 Year warranty, Last channel recall, Favorite channel select, Scan
Double vented high efficiency transformer for cool performance

Stargate-2001 $99.00
~"MDiIl Stargate-550XL $119.00 With Volume Control

~ ~~ Don't settle for anything less.

~ ~HEtK&N~r ~TI [C~l CEJ C.O.D.
Pc
~Q; o~
~QWO:~

Your best buys and warranties for
cabl e converters and descramblers
star t with a FREE catalog from MD

New Auto Tri-Bi gua ra nteed no flashing $165.00
SB-3... ............. $99 .00 ZENITH SUPER
TRlMOD E $109.00 SAAVI.. $199.00
HAML IN......... $99.00 TOCOM $319.00
SCIENTIFIC- EAGLE $119.00
ATLANTA...... $119.00 COPY GUARD $59.95
OAK M35B.... $99.00 STARGATE 2000 $88.00
ZENIDl.......... $175.00

M.D. Electronics will match or beat any
advertised wholesale or retail price.

PREVENT descrambler detection & damage! Order
Tech-Block today! Simple in-line connection. Only
$19.95 P.P.D. THE STAGE DOOR VIDEO, PO Box
518, Bellevi ew, FL 32620 . For C.O.D.'s 1 (800)
395-4557.

COMPUTERS AT/XT compatible systems and
components at discount prices. Catalog $2.00, re­
funded with first order. MPS ENTERPRISES, Box
1048, Lemon Grove, CA 91946.

DESCRAMBLlNG, new secret manual. Build your
own descramblers for cable and SUbscription TV.
Instructions , schematics for SSAVI, gated sync,
sinewave, (HBO, Cinemax, Showtime, UHF, adult)
$12.95, $2.00 postage. CABLETRONICS, Box
30502R, Bethesda, MD 20824.
HOBBY /broadcasting/HAM/CB/surveiliance trans­
mitters, amplifiers, cable TV, science, bugs, other
great projects ! Catalog $1.00. PANAXIS, Box 130­
F11, Paradise, CA 95967.

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.

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.

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.
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ANTIQUE RADIO CLASSIFIED
Free Sample! ~o~~

Antique Radio's f.1
Largest Circulation Monthly.
Articles, Ads & Classifieds. '-'--'----=........

6-Month Trial: $15. 1-Yr: $27 ($40-1st Class).
A.R.C., P.O. Box 802-L9, Carlisle, MA 01741

LAND/general mobile radios, CB's, scanners,
radar detectors, auto alarms, marine trans­
ceivers catalog $2.00. RAY'S, Box 14862RE, Ft.
Worth , TX 76117-0862.

PLANS AND KITS
DAZER personal protectors! Lasers! AM/FM/ln ­
frared tran smitters! Detector s ! More! Kit s/as­
sembled. Catalog $2.00. QUANTUM RESEARCH ,
16645-11 3 Avenue, Edmonton, Alberta T5M 2X2.

SURVEILLANCE transmitter kits tune from 65 to
305 MHz. Mains powered duplex, telephone, room,
combination telephone/room. Catalog with Popular
Communications, Popular Electronics and Ra­
dio-Electronics book reviews of " Elect ronic
Eavesdropping Equipment Design," $2 .00 .
SHEFFIELD ELECTRONICS, 7223 Stony Island
Ave., Chicago, IL 60649·2806.

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 any1ime.

XENON strobe kit 4-12v variable rate, $21.95 pay­
able to K. CAPPS, PO Box 2084, Arcadia, CA
91077.

SATELLITE TV descrambler. Build your own. Easy
to follow instructions, parts list, circuit board, wiring
dia\1ram, $9.95. ABG ENTERPRISES, 27081A,
Halifax, NS, B3H-4M8.

VIDEOCIPHER II/scanner/cable/satellite modifica­
tions books. Catalog $3.00. TELECODE, PO Box
6426-RE, Yuma, AZ. 85366-6426.

DIGITAL recorder. Digi tally record any audio
source with special effects. Microprocessor con­
trolled device. Detailed plans, $9.75: T. ZURAW,
Box 341, Dearborn Hts, M148127.

REMOVE VCR copy protection, PCB PAL instruc­
tions $16.50 w/P&H, LOGICAL CHOICE, Box 1256,
Lomita, CA 90717.

PROTECT your home for pennies. Alarm kit. As­
sembles in one night. Thousands already installed.
Also receive booklet "How to Install an Alarm Sys­
tem in Your Home. " $24 .95: NOBLE ELEC­
TRONICS, 17 Farmington Avenue, Suite 169,
Plainville, CT 06062-1726.

LIGHTNING arrestor for TV's, VCR's, stereos .
Build your own that's better than store bought for
about $25.00. Designed and tested in Central Flori­
da with amazing results. For detailed instructions,
send $6.00 to MARK RYAN, 529 Marigold Ave.,
Orlando, FL 32807.

BIOMEDICAL ELECTRONICS
BIOMEDICAL letter covers medical electronics,
anatomy, equipment functions, electrical safety,
trOUbleshooting. PNP PUBLISHING, Box 333,
Brooklyn, NY 11204.(718)837-9349 extentlon 55.
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SATELLITE TV
FREE catalog - Lowest prices worldw ide. SKYVI­
SION , 2009 Collegeway, Fergus Falls, MN 56537. 1
(800) 334-6455 . (See full page ad The Shopper
section).

VIDEOCYPHER II descrambling manual. Sche­
mat ics , video and audio. Explains DES , Eprom ,
Clonemaster, 3Musketeer, Pay-per-view (HBO , Cin­
emax, Showtim e, adu lt, etc.)$16.95,$2 .00 postage .
Schematics for Video cypher Plus, $20.00. Sche­
matics for Videocypher 032 , $15.00. Collection of
softwa re to copy and alter Eprom codes, $25.00.
CABLETRONICS, Box 30502R, Bethesda, MD
20824 .

FREE catalog - Compare our prices for new sys­
tems and upgrades. Latest receivers and dishes­
all top brands. ALPHA SATELLITE DIST., PO Box
197A, Hawthorn e, NJ 07507-0197.1 (800) 535-AL­
PHA.

CABLE TV DESCRAMBLERS
*CONVERTERS*

and ACCESSORIES,_....~~
PANASONIC,JERROLD, OAK,

PIONEER,SCIENTIFICATLANTA
AND MORE. LOWEST PRICES. FREE CATALOG.

C~~L~:AE~\,DY (800) 234.1006

Cable TV
Descrambler Kits
Universal Kit $55.00
Includes all parts and PC Board. Not Included
is the ac adap tor or enclosure.

Tri-Mode Kit.. $39.00
Includes all parts. PC Board and AC Adaptor. NOl
Included is the enclosure.

S8-3 Kit $29.00
Includes all parts. PC Board and AC Adaptor. Not
inc Iud ed is the enclosure.

PAYTVAND SATELLITE OESCRAMBlINll
ALLNEW 1991 EDITION

Our best yet.Theverylatestin descrambllngcircuits, bypasses. fum-ensfor
cable, wireless andsatellite. Only$14.95. Other pay TVeditions,Vol. 1(Basics
of AUSystems) $14.95. 1989Edition$14.95. Build satellitesystems under$600
$12.95.Wireless Cable Handbook $9.95.Any31$29.95or5/$44.95. Scrambling
NewsMonthly hasall infoonthenew "Plain Vanilla" descramblerswhichem­
ulateB·Mac,veil.Plus. Orion.$19.9s,.yr. Newcatalog $1. Special thismonth.
Everything includingvideoandsubscriptionfor 584.95.

Scrambling News, 1552AHertel Ave..
Bullalo, NY.14216. ForCOD'S(716)B74-2088

VOICeJfal

BUSINESS OPPORTUNITIES
YOUR own radio station! Licensed/unlicensed AM,
FM, TV, cab le. Information $1.00. BROADCAST­
ING, Box 130-F11, Paradise, CA 95967 .

LET the government finance your small busin ess.
Grantsllo ans to $500,000. Free recorded message:
(707) 449·8600. (KS1).

MAKE $$$! Become an American electronics deal­
er! Profit opportunities since 1965. Call SCOTT
PRUETT,l (800) 872-1373.

Universal Tutorial... $9.95
Includes an in depth study of the tecnonology used
and has troubleshooting hints.

Tri-Mode Tutorial.. $9.95
Includes a gate by gate study at the Circuit and has
troub lesn octmq hint s.

Call Toll Free 1-800-258-1134

KIT ASSEMB.

SM-720

SM·BBB

M & G Electronics, Inc.
72 Orange St., Suite 216
Providence, RI. 02903

COD Only

SM-222

--- SM' 100 ­

MISCElLAH EOUS

-' . -
~ . ; .... ,....,.... ,.... -

TA-323A TA·B02 TA-3600 TA·800MK2

Special offer will be given to the purchase of Amplifier + Metal Cabinet + Power Transformer!
AMPLIFIERS KIT ASSEMB. ,---------- ----;;= = = =0-- - ---=-==;;;--,

WANTED

INVENTORS! Your first step is important. For free
advice, ca ll ADVANCED PATENT SERVICES,
Washington , DC, 1 (800) 458-0352.

INVE NTORS: We submit ideas to industry. Find out
what we can do for you. 1 (800) 288-IDEA.

INVENTIONS/ new produ cts/ideas want ed : call
TLCI for free information/inven tors newsletter. 1
(800) 468-7200 24 hours/day - USNCanada.

_______ _ ______ _____________L _--.J;,!.B.Q.Wl.[L:Qti.EB.J;;UIEQIB..M1\I!.Q'.!f...CAAIRD

POWER TRANSFORMERS

METAl CABIHEl1i WITH AlUMINUM PANEL

0-15VSARegul,)ted DCPO'Ner SuPPly (nocu e& x former) _.... $1565 S2176
0·3OV 3ARegul.lledDCPower Supply (no case& x former)• .•_.. 1565 2176
O·SOV 3ARegul,)ted DCPower Supply(nocase& xformer) •• 1675 2365

H"xW' x [Y' MATCHING PRICE
3' 12' 7" TA·2800. TA-377A.TA·2200 •

M
_

M
. S2385

4· 16' 8' TA·323A.TA·377A. TA-2200 _ _ _ M . 2850
4' 19" 11 ~ l A·802, l A·1500.lA-120MK2, TA-BOO MK2. l A-100M _~~__..'_M_ 3450
5' 19' 11\'1 lA -477.lA· 800 MK2. lA -1500. TA-1000A. TA-3600 __ M 3800
21. '9" 8' l A-377A. lA·28oo,lA-2200.TA·120MI(2 __• ._.. 3050 z

~
m
:s::
OJ
m
:0

$6500
20as
2620

3500
33 81
38 00
461<\
2724
2300
1300
1100
"00

MATCHING PRICE
TA·8ooMK2. TA·802. TA·l000A.. l A·1S00 $2800
TR·503. TA·323A. TA·4oo. TA·300. lA ·371A _ .•__ 2300
TA·477 ........_ •.•._•.__. •.. _. ._._.M__ 30oo
TA-120MK2 _....._._ _.__•__.... M_.. 2300
TR-355B __.M M M ~M •• M.MM.M.._ • • 'M.._.MM.MM_ 17 00
TR-355A M _ M~__M _ _ 17 00
TA-3600 M_ __.M• •• ~ • •• • __ • • • _ . M _M~ _M_• • ~ <\5 00

DESCRIPTION
28Vx2 6At03OVx26A
36Vx 23A
4OV x26A
?4Vx 2 6A
26Vx2 3A
18Vx 2 5A
53Vx28A

DESCRIPTION
3 Channel Colorllghl Controller '* $
Stereo lOudsPtaker Protector . . 14 85
FMW,reless Mlcrophone _... . ~..... . 1125
ACIOC auartzDIOIUI Clock. 1900
Sound I Touch Control swncn ... . ..~. _ 1200
lnlr,)red nemcteControl Un.! (w/C41se) ....... ~_ _ 2200
BarJ Dotlevel ""eter .... _ ...2415
3''1algltal Panel Meter. _...... _.. _ '_'~~'M _ ._~..... .. .. 2900
20Steps BarI DotAudiO le velDisplay __ ._. ~... •••.. 3845
Sucercrnectroncgouette ,., _ _ _,.,_., _•._ 1946

~~~OOuf~~~Va~Cc~~~~~~fl~85~~;'}f26JJKit:1°OOA.TA:~~~. )
NobelReslstor·SmgleVol Conlrol (TA·3600. TA-477.TA·l OOM . TA.1ioMK2)
Alpssesrstcr - Du,)'Vol ContrOltTA-377A. lA -802. TA·2200j

REGULATORS

MODEl DESCRIPTION MOOEl
TA-28MK2 OlgltalVOice Memo ...... .~__ 5 30 00 TY·238
l A-50MB Mull l·PurposeMelody aenenic r ... 128. 1720 TY·25

TY·35
l A-SOC Mulh-PurposeMelody (HappyBIrthday. Wedding March. ttc ) aenentcre, 1365 1871 TY·36
TA·120MK2 35WCLiss'A,' MolinPower Mono Amp •• 3150 42 80 tv-as
TA·3OQ 30WMulti-PurposeSlOgleCholnnelAmp • .. . "'00 2900 ry·41MKV
SM-302 BOW + BOW stereoPower Amplifier (With Mle mput)•• -_.._- 7300 8500 ry·42

ry·43
TA·323A 30WX2 StereoPre-main Amp, • 3150 4280 ry -45
TA·377A Stateot theArtFullyComplementary SymmetricalFET Pre-Amp ••• _ ,5995 7500 TV·47
TA·400 4rNJSGlrtI StolleMono Amp • _~ ....~.._._~.- . 2800 3493 016
TA·477 120W Moslet Power MonoAmp•• 6800 85 00 017

021
SM·720 120W + 120WACIOCStereoHI-FI& Pre-M110 Amp •• 7500 8900 022
TA-800MK2 12QW+ 12(N{ l owTimPre·),I1In Stereo Power Amp•• ___ 63 92
lA -3D2 80W+ HOW Pure DC StereoM11nPower Amp •• ____ ~. 45 94 5972
TA·1000A 100\'/ Oyrt1mICCLin 'A' MollOPower Mono Amp•• _ 5000 6500 TR-355Ars-isoo l 00w X2cuss 'A' DCstereo Pre·Maln Amp•••____7370 9581 TR-355B
lA -22oo DCret Super t uss 'A' DCPre·Amp ••• ._~_ ......_.•._.._..- . 4770 5824 TR-503
TA·25oo HQPre-Amp w/lQ bandgr1phIC equalizer '*_.... . . ...__..-

-~.. 7800
TA·2800 BHETICPre-Ampwl3 waytoneconlrol•• __ ....._-_...._.... __. 4890 6357
TA·3ooo StereoSlmulalor (For MOflO TVorAny Mono Source) • • _._ _2700 3850 MODEL
TA·3600 300W HQHI·FiPo.....er Mono Amp..... ...... .........._............._.... ........8500 11000 l G·1273
SM·222 7 Bolnd HI-FIGr1phIC EQu.Jllw ......... __._ ... . 2680 3880 lG·1684
SM·333 AudioNldeoSurroundSoundProcessor .....* . . 6500 "OJ! l G·1924

l G-192551,4·666 Dynamic NalW Reduction. __.•...._._._ ....__._----- 26 00 3' 00 l G-1983
StJ·888 Unlw,u,)1 AudloNlCleo KARAOKE Mixer. Pre-Amp. '*...________ 15500

OIGITAlMETERS AlIOCOUNTER KIT ASSEMB. MODEL

SM-43 3", Muil l-Functional led D.P.M (wIABSetasncuse )•• _____.... $ 3450 s4300
001
002

SM·48 4~ H,-PreClSlonDPM ••• __.•_._ .......__._ .__.....__.•_ 3800 '8 00 003
SM·48A 4\'1HI-PreCISion DPM. (w/ABSplasticu se)..... . 41 20 52 00 QO.I

SM-49 3 \~ Mulll·FunCllon,)llCD Q,M P. (wlHOld Function).. .... ......_........._••._..3600 4450 005
006

SM-l00 15(JMC DH;)lli l Frequency Counter... ....._..................._ _...._.___~M .. 7900 9000 007

W. t '.. rc- C . ~ . r: I e-,P.l :)' • • (TOo \ C ~ _ 1 (lC 0 0 0'00· .... COD .~~ '\.S':iSO 1.1... - .......()tOo.>' '\.~OO o W,! V'-(lOy UPSO·OU"O ....»oe US ,..., ~ 00 .)r'(l OD1 US ....) BU S in e s s & Showroom hours (PaCIfic T Im e )
,,~ (' . 1.I'l . 'Y. t. 0-:;'" -. c-e-o, ~ .,.O' "·o.q-O'o.·~ · ,, 1.. '.<;~fH-o~~·'~.l • •·.IJl)Od' ...d.,.l.. ·1 ·0_.I!'()t'W0' ....... d--..::0V'·,).-.J.ICH...DO'"'O"Q R. e.,M\ Mon tnru Fn 9 30amto5 00prn

A .... ,. o.X ,. ,.I:! 'i ' P ' Uo , ':: C o. ' ~ '"~ ~ p-,' P'l~'l . .. ~f:)t"C··:l~·.I ..".. .... :>~·~-O'"~',.. Wft .v .. "O · .~'!)t>·O"·I'POQ· I·<.l l .. O"· Sat 10 00 amlo5 00 pm

MARK V ELECTRONICS, INC. - 8019 E. Slauson Ave, Mo ntebell o, CA 90640~E3 Ri 97
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EDUCATION & INSTRUCTION

••••PRESENTING••••

CABLE TV
DESCRAMBLERS
••••• STARRING • ••• •

.JERROLD, HAMUN, OAK
ANO OTHER FAMOUS MANUFACTURERS

• FINEST WARRANTY PROGRAM AVAILABLE
• LCMlEST RETAllI WHOLESALE PRICES IN U.S.
• ORDERSSHIPPED FROM STOCK W ITHIN 24 HRS.
• AU MAJOR CREDIT CARDS ACCEPTED

FOR FREE CATALOG ONLY 1-800-345-8927
FOR AU INFORMATION 1-818-709-9937

PRACTICE troubleshooting on your IBM PC. 32
circuits including diodes, transistors, FETs and op
amps. Hundreds of troubles . Visa, MC $49.95. 3.5"
or 5.25." Demo $5.00. MALVINO INC., 229 Polaris
Ave., Mt. View, CA 94043.

F.C.C. Commercial General Radiotelephone li­
cense. Electronics home study. Fast, inexpensive!
"Free" details . COMMAND, D-176, Box 2824, San
Francisco, CA 94126.

RECOVER pure gold from scrap circ uit board s,
electronic parts . Easy methods. Send $5.00, RECY­
CLING, Box 11 216PE, Reno, NV 89510-1216.

Professional-level home
study program. Master
easy-to-learn, high-profit
repairs without investing
in costly high-tec h inst ru­
ments . Send or ca ll today.

Free career kit:
800-223-4542

Learn VCR repairl

MAKE $75,000 to $250,000 yearly or more fixing
IBM color monitors (and most brands). No invest­
ment. Start doing it from your home. (A telephone
required.) Information, USA, Canada $1.00 cash.
US funds. other countries $8.00 RANDALL DIS­
PLAY, Box 2168-R, Van Nuys, CA 91404 USA. Fax
(818) 990-7803 .

EASY work! Excellent pax! Assemble products at
home.Call for information (504) 641-8003 Ext. 5192.

Name _

Address _

City State_Zip _

Th e School ofVeR Repair, Dept.VM342

L
2245 Peri meter Park,Atlan ta , GA 30341 J

------------

r------------,ruLL- OR PART-TIME JOBIBUSINESS:

WE HAVE THE MOST ADVANCED
TECHNOLOGY IN CABLE EQUIPMENT:

• BASE BAND • JERROLD
• PIONEER • TOCOM
• HAMLIN • ZENITH
• SCIENTIFIC ATLANTA • OAK

For out of this world prices call
WORLDWIDE CABLE

180 0·7 72·3233
FREE CATALOG AVA/LABLE

CIRCLE 192 ON FREE INFORMATION CARD

INVENTORS

CABLE TV
"BOXES"

Converters-Descramblers
Remote Controls-Accessories

* Guaranteed Best Pr ices *
* 1 Year Warranty - C .O .D .'s *

* Immediate Sh ipping *
* FREE CATALOG *

Cell or Write

NASITRANS-WORLD CABLE CO.
3958 North Lake Blvd.• Suite 255

Lake Park, Florida 33403
1-800-442-9333
1-800-848-3997

FREE CATALOG!
1-800-648-7938

JERROLD HAMLIN OAK ETC

CABLE TV
DESCRAMBLERS

• Special Dea;er Pricest
• Compare our Lcm Retail Prices!
• Guarenteed Prices & warrenties!
• Orders Shipped Immediatety!

REPUBLIC CABLE PRODUCTS, INC.
~ 4080 Paradise Rd. #15, Dept RE 11 9 1 r.:::::"
I::::I Las Vegas, NV 89109 ~

For all other information (702) 362·9026

INVENTORS! Can you patent and profit from your
idea? Call AMERICAN INVENTORS CORP. for free
information. Serving inventors since 1975. 1 (800)
338-5656.

BE a recording engineer; Train at home for high
paying - exciting careers. Free information. AU­
DIO INSTITUTE, 2258-A Union St., Suite K, San
Francisco, CA 94123.

ElECTRONIC
ASSEMBLY BUSINESS

BIG
PROFITS

HOME assembly work available! Guaranteed easy
money! Free details! HOMEWORK-R, Box 520 ,
Danville, NH 03819.

Start home. spare time. Investment knowledge or
experience unnecessary. BIG DEMAND asse rn­
bling electronic devices. Sales handled by proles ­
sionals. Unusual business opportunity.

FREE: Complete illustrated literature
BARTA RE ·OO Bux 248

Walnut Creek. Calif. 94597

RECESSION? Thriving fully equipped audiolv ideo
repair shop. $130K + this year! Proven 40% + gross
last three years. $70,000.00 cash. AUDIOTECH,
256-B North Highway 101, Encinitas, CA 92024.
FAX (619) 944-0345, Phone (619) 944-9048.

CAlL TO FREE
1-800-228-7404
~~N'E&~~ OM···..·..· .: .OOR~II
t.bt£fBACK , " PROOF
~ ,.
~~ '«XI YlQl1111l1Mt IWJ IIQI NNfIB
';( WE CNR( All MAJOR BRANDS

BEST PRICE BEST
THE mllllECnOIl.. .,.,.

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.

FOR MORE NORMAJ1ON
CAl.LOR WRIlE .

1512 250-5031 NU-lB< ·'tr_ _ 11W M.CCHlI WOOD Dll. .....

~ CEP. 291 NJIIIN 1EXAI71719
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~.~ : I~ " J:

·ATR-1 AUTOMATIC TELEPHONE RECORDING
DEVICE tap es tel ephone conve rsati on all
automatically $19.50

ALL THREE OF ABOVE FOR. , S69.50

CALL OR SEND VISA, MASTER CHARGE,
MONEYORDER, ETC.lD AMAZING CONCEPTS,
BOX 716, AMHERST, NH 03031. (603) 673·4730.

· TELX·1 TELEPHONE FM XMTR (3 MI) auto­
matically operates when phone is used. Crystal
clear cla rity with fine tune and range control.
Non detectab le $34.50

· FMX-1 LONG RANGE (3 MI) ULTRA SENSITIVE
FM VOICE XMTR with fine tune, range control
plus $34.50

7491 G-5 N. FEa:RAL HNY., SUITE 142
BOCA RAlDN , FL33487
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The powerful 68000 Learning Tool

$499.00/

OF INTEREST TO ALL

BEST BY MAIL
Rates: Write National, Box 5, Saraso ta, FL 34230

MONEYMAKING OPPORTUNITIES

Powerful debu gger, easy interface to PC or
term inal, expansion slots, removable bread ­
board, logic probe, 64k RAM, 2 serial ports,
experiments available, ideal for educational
environment, wirewrap cards available.

30 day money back guarantee
Call: (602)829-6503

I.S.S.C., 6521 S. Terrace, Tempe AZ 85283

WE PAY UP to $300.00 week ly Woodburning Pic ture
Frames. Everyth ing supp lied . No expe rience or sel ling.
Bay Frame, PO Box 1588·(RE), Jackson, TN 38302.
MA KE $2,000 MONTL Y At Home. Write to: Norto n34,
1127 Wes t Fair mont, Fresno, CA 93705.

CITIZEN BAND RADIO OX. Detail s $1.00. CBR, Box 212,
Roche lle Park, NJ 07662.
LISA'S WEIGHTLOSS SECRET! Ring·Syste m! Send $3
and SASE: PO Box 13872, St. Petersburg, FL 33733.
FREE BLAC K BOOKS Cata log: Write : PO Box 754, Con­
cord vi lle , PA 19331.

Operation
To use the transmitter, set u p a

radio in the area at leas t 10 feet
from the project. Find a blank
s pot on the dial and turn the ra­
dio u p so you can h ear the static.

Connect a 9-voit battery to the
transmitter and lis ten to the ra­
dio. Slowly adjust the tank capac­
itor (C5) until you "qutet" the
receiver; this is the tuned spot.
Note that when you remove your
h ands from the transmitter, you
will detune the circuit s ome­
what. It is usually best to leave it
detuned, and tune the radio in to
ge t the bes t reception. If you can - ~~============~
n ot get the tuning range you de-
s ire, you can squeeze the coils in
the tank circuit closer together to
raise the frequency, or pull them
apart jus t a little bit to lower it.

The circuit works b es t when
powered by a battery, but if a wall­
derived supply is needed, make
cer tain that the ripple volt ag e is
as low as possible, or you will get
hum in the receiver. R-E

s is tor side, and should be about
8-12 in ches long .SIMPLE FM TRANSMITTER

u sed in the next one you build .
The other h and-made com po ­

n ent , capacitor C6, is par t of the
oscillator feedback. To make this
s mall value capacitor, take a 4­
inch pi ece of 24-gauge insula ted
wire, b end it over double an d, be ­
gin n ing Yz-inch from the open
end, twi s t the wi re as if you were
forming a rope. When you h ave
about 1 inch of twis ted wire, stop
and cu t the looped en d offleaving
about Yz-in ch of twisted wire
(this forms the capac itor) and 112­
inch of untwisted wire for leads.

Capacitor C7, a O.lfLF capaci­
tor, is one of the mos t cr itical
components in the circ u it. You
must place it across the Ll -Q2­
R9 assem bly, as shown in Fig. I,
to reduce the amount of RF feed­
back you'll get into the rest of the
circuit. The antenna (more 24­
gauge wire) sh ou ld be soldered to
the coil you made, about 2 turns
up from the bottom, or the tran-

continued from page 85
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'eMCM ELECTRONICSmam 650 CONGRESS PARK OR.
CENTERVILLE. OH 45459-4072

A PREMIER Company S N RE 73ource o. -

You don't need a calculator to figure outwhich
partssupplierhasthe most toofferyouandyour
business ...just a copy ofourgiantnewMCM
Electronics Catalog. Inside,you'll find more than
17,000 top-qualityitems from manufacturers like
RCA/GE,ICO-Rally, Pioneer,Weller andothers
...most readytoship from ourhuge inventory
withinjust 24 hours!Butthat's notall! High
in-stock rates,TOLL-FREEordering, friendly

salesrepresentatives and
ready access to technical
assistance ...Itall adds upto
even more greatreasons why
MCM isyourbestchoice for
allyourelectronic parts needs!

FOR a FREE SUBSCRIPTION to
the MCM Electronics Catalog,
call TOLl·FRFF,

1·800-543-4330.

ItAll Adds Up With
MCM ELECTRONICS

+ QUALITY
+ SERVICE
+ SELECTION

SATISFIED
CUSTOMER

CIRCLE 87 ON FREE INFORMATION CARD 99



COMPUTER CONNECTIONS

continued from page 93

Info and Disk Doctor programs ; a file
" shredder;" a smart fi le deletion pro­
gram; and a detai led on-line help sys­
tem that almost renders the manual
unnecessary.

Of course, you can customize
whic h drive and tool icons are dis­
played. You can also customize the
NOW menus and many ot her as­
pects of the program . Unlike Win­
dows' own ProgMan , NOW supports
nested program groups .

NOW is not perfect, but it's much
better than anything else on the mar­
ket. If you buy only one Windows util­
ity, this shou ld be it. Contact
Symantec Corporation , 10201 Torre
Avenue, Cupertino, CA 95014-2132.
(408) 253-9600.

For 286 owners : Several compa­
nies have been advertising 386SX
adapters that supposedly provide el­
egant upgrades. I've requested eval­
uation units from each manufacturer,
and hope to have a report next time.

Book nook
If you're unsure what object-ori­

ented tec hnology is about, order a
copy of Object-Oriented Technology:
A Manager's Guide by David Taylor.
The book costs only $10 , and is pub­
lished by Servio corporation, where
Taylor serves as Director of Strategic
Planning. By reading fewer than 150
pages , you can learn the basics of
inheritance, encapsu lation , po ly­
morph ism, objects, methods, class­
es, class hierarchies , message­
passing, et al. Contact Servio Corpo­
ration, 1420 Harbor Bay Parkway, Al­
ameda, CA 94501. (800) 243-9369 .

If your work involves PC configura ­
tion, you' ll want to check out The
Hard Disk Technical Guide by Doug­
las 1. Anderson. It's fil led with de­
tailed tech nical information on almost
1500 types of hard disks of all types,
from dozens of manufacturers. The
book also includes config uration in­
formation on dozens of hard-disk
controllers , SCSI and ESDI insta lla-

(J) tion, and BIOS drive tables .The book
~ is constant ly updated, and is cur­
o rently in Revision E. New purchases
g: cost $49 .95 +$3 S/H; updates to
o
w prior versions are available at lesser
...J
w cost. PCS Publications, P.O. Box
§ 10492, Clearwater, FL 34615 . rsor»
« 741-3282 . Fax: (800) 446-3157 . R-Ea:
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LETTERS

continued from page 16

suit in super-miniature vacuum tubes
that could compete with transistors
in spec ialized applicat ions.

Sure, tubes require higher volt­
ages, more board or chassis space, a
heater power supply, and they're old
fashioned. My 1965 reel-to-reel tape
deck is old-fashioned too, but its 16­
Hz to 35-kHz freque ncy response will
beat most 1991 cassette decks any
day. (My father is old-fashioned also,
but I don 't mock him and I wouldn 't
throw him in the trashl)

It's time that the vacuum tube was
put in its proper place, as the father of
transistors and as the device that is
respons ible for the development of all
modern active electronics . As a pro­
fessional techn ician and an experi­
menter, I challenge all these would-be
techn icians and wise -guy hobbyists
who knock tubes to read and think
about history, and to respect it. The
Audion wasn't a dual-gate MO SFET,
you know!

I haven't missed a single issue of
Radio-Electronics in more than a
decade. Keep up the excellent work.
You truly are honoring the memory
and work of t he l a t e H u g o
Gernsback.
GREGG VAN DER STUYS
Mission, BC, Canada

AUDIOPHILE ATIITUDES, AGAIN
As previous readers of Radio­

Electronics (it has been over seven
years), we were happy to receive the
magazine again after a few of us elec­
trica l engineers decided that we
wante d to share a subscript ion at
work. Radio-Electronics truly is a
good magazine.

We opened up the July issue to the
Letters column and read PaulJ. Car l­
son's lett er about " absurd speaker
cables ," "antiquated t ube ampli ­
fiers, " and "Creation Science." The
truth is that tweaking an audio sys­
tem can easily make substan tial audi­
ble improvements-but only if you
have ears! (Owning decent equip­
ment also helpsJ Speaker cables do
sound different. Some cables sound
much better than others , and some­
times cheap 18-gauge zip cord might
sound the best. As electrical engi­
neers , the difference in sound both­
ered us enough to search for an
answer.

Without getting into systems de­
sign (La Place transforms, different ial
equations, Mason's Theorem, etc .),
here's a brief and simplified explana­
tion. Most reasonable-quality, mod­
ern power amplifiers are feedback
amplifiers. Loudspeakers are trans­
ducers that also act as electrical gen­
erators with a very complex transfer
function. An amplifier must contend
with a loudspeaker's back EMF and
particular transfer funct ion . Loud­
spea ker cables between the loud ­
speaker and the amplifier also " add"
their own transfer funct ion as they
have resistance , inductance, and ca­
pacitance associated wit h them. We
now have three comp lex tra nsfer
functions to deal with (speakers, ca­
ble, and amplifier). Now, look at a
schematic of a transistor (feedback)
amplifier. Where does the differentia l
input (front end) get its signal to close
the feedback loop? Right from the
spea ker terminals that are getting
" hit " with the loudspeaker's bac k
EMF modified by the speaker cables
placed in series!

But that's not all that impacts on
overall perfo rmance . The lo ud­
speaker cables also modify the loud­
speaker's transfer function . Neglect­
ing (for simplicity) the capaci tance
and inductance of the cab les and
looking only at resistance, three very
audible effects can occur. First, the
series resistance modifies the "Q"
factor, or tuning, of the speaker sys­
tem . More series R yie lds a higher
woofer "Q" factor, and a "warmer" or
sometimes an exaggerated bass re­
sponse results . Second,varying a ca­
ble's resis tance also shifts the
crossove r frequencies and phase re­
sponse of a loudspeaker system .
Third, the cable 's series R affects the
amount of interaction between driv­
ers in a multi-way loudspea ker sys­
tem. The back EMF from a woofe r is
not as easily " shorted-out, " because
of the cables resistance and hence
can affect the other drivers .

Our point is that things aren't al­
ways as simple as we 'd like them to
be. We must keep an open mind. As
we learn more, we can quantify more
of the parameters associated with
what makes something work , or
sound , better. Until we " know it all,"
we can 't discount the mysterious
" art " part of audio engineering .
FRED J. JANOSKY
DONALD E. KUJAWSKI
Reading, PA R-E



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!

I . •
STOCK # DESC. SPEED 1-24 25-99 100+ STOCK # SPEED 1-24 25-99 100+

41256-60 256K x 1 60 ns 2.59 2.46 2.21 2716 450 ns 3.29 3.13 2.82

41256-80 256K x 1 80 ns 2.19 2.08 1.87 2732 450 ns 4.19 3.98 3.58

41256-100 256K x 1 100 ns 1.99 1.89 1.70 2732A 250 ns 3.29 3.13 2.82

41256-120 256K x 1 120 ns 1.89 1.80 1.62 2764 250 ns 3.49 3.32 2.99

41256-150 256K x 1 150 ns 1.79 1.70 1.53 2764A 250 ns 3.09 2.94 2.65

511000-70 1 meg x 1 70 ns 5.49 5.22 4.70 27128 250 ns 4.79 4.55 4.10

511000-80 1 meg x 1 80 ns 5.29 5.03 4.53 27C128 250 ns 4.79 4.55 4.10

511000-10 1 meg x 1 100 ns 5.09 4.84 4.36 27256 250 ns 4.59 4.36 3.92

514256-70 256K x 4 70 ns 6.49 6.17 5.55 27C256 250 ns 4.29 4.08 3.67

514256-80 256K x 4 80 ns 6.09 5.79 5.21 27512 250 ns 5.49 5.22 4.70

514256-10 256K x 4 100 ns 5.69 5.41 4.87 27C512 250 ns 5.49 5.22 4.70

541000-80 4 meg x 1 80 ns 26.99 25.64 23.08 27C1024 200 ns 10.99 10.44 9.40

544256-80 1 me x 4 80 ns 31.99 30.39 27.35 27C2048 200 ns 21.99 20.89 18.80
TUBES

STOCK # MFG. WAVE- OUTPUT OPER. OPER. PRICE
LENGTH POWER CURRo VOLT.

LS9220 TOSHIBA 660 nm 3mW 85 mA 2.5v 129.99

LS9200 TOSHIBA 670 nm 3 mW 85 mA 2.3v 49.99

LS9201 TOSHIBA 670 nm 5mW 80mA 2.4v 59.99

LS9211 TOSHIBA 670 nm 5mW SOmA 2.3v 69.99

LS9215 TOSHIBA 670 nm 10mW 45mA 2.4v 109.99

LS3200 NEC 670 nm 3mW 85mA 2.20 79.99

LS022 SHARP 780 nm 5mW 65mA 1.75v 19.99

STOCK # WAVELENGTH OUTPUT OUTPUT BEAM BEAM POLAR1- OPERATING OPER. FIRING MIN. SIZE WT. BRH PRICE
POWER POWER DIAM . DIVERG. ZATION VOLTAGE CURRo VOLT. SERIES DXL (GM.) CL. 1-9 10+
(M IN.) (MAX.) RES. (INMM)

LT7770 543nm (Green) 0.5mW 1.0mW 0.71mm ~ 1.2 mrad random 1750v ! 110v 6.5mA S 8 kV 81k n 37 x 350 200 II 799.99 749.99
LT7650 632.8nm (Red) 0.5mW 2.0mW 0.49mm S 1.7 mrad > 100:1 1000v ! 100v 3.5 mA < 7 kV 68k n 25 x 146 70 Ilia 529.99 479.99
LT7656 632.8nm (Red) 0.5mW 2.0mW 0.34mm S 2.4 mrad random 1050v! 100v 2.8 mA S 8 kV 82k n 22.5 x 118 60 li la 134.99 124.99
LT7655 632.8nm (Red) 0.5mW 2.0mW 0.49mm S 1.7 mrad rand om 1000v ! 100v 3.5 mA S 7 kV 68k n 25 x 150 70 lil a 144.99 134.99
LT7655S 632.8nm (Red) 1.OmW 2.0mW 0.49mm S 1.7 mrad rand om 1000v ! 100v 3.5 mA S 7 kV 68k n 25 x 150 70 lil a 159.99 144.99
LT7632 632.8nm (Red) 1.2mW 3.0mW 0.61mm S 3.0 mrad rand om 1300v !100v 3.5 mA S 7kV 81k n 20 x 210 70 lila 249.99 229.99
LT7621S 632.8nm (Red) 2.0mW 5.0mW 0.75mm S 1.2 mrad rand om 13OOv ! 100v 5.0 mA S 7 kV 66k n 30 x 255 140 Ilia 204.99 191.99
LT7634 632.8nm (Red) 2.0mW 5.0mW 0.75mm S 1.2 mrad > 500:1 13OOv ! lOOv 5.0mA S 7 kV 68k n 30 x 255 140 lil a 209.99 194.99
LT7621MM 632.8nm (Red) 5.0mW 15mW 1.0mm S 2.5 mrad random 1250v! lOOv 6.5 mA S 7 kV 68k n 30 x 255 140 Bib 359.99 334.99
LT7627 632.8nm (Red) 5.0mW 15mW 0.80mm S 1.1 mrad rando m 1900v! 100v 6.5 mA S 8kV 81k n 37 x 350 200 Ili b 369.99 344.99
LT7628 632.8nm (Red) 5.0mW 15mW 0.80mm S 1.l mrad >500:1 1900v ! 100v 6.5 mA S 8kV 81k n 37 x 350 200 IIlb 389.99 364.99
LT7627MM 632.8nm (Red) 10mW 30mW 1.2mm S 4.0 mrad rando m 1750v! 100v 6.5mA S 8kV 81k n 37 x 350 200 Ili b 479.99 444.99

Power Supply

Not just a dri ve cleaner-but a complete
computer cleaning kit. Inc ludes swabs,
head cleaning fluid , anti-static cleaner,
screen wipes and cleani ng diskette.

Disc Drive & Computer
Cleaning Kit

STOCK # PRICE
S81099 3W' Kit $6.99
S81 100 51/." Kit $6.99

STOCK # PRICE
S81 052 $39.99

• Output: 2.5 mW (max.)
• Cu rrent: 90-150 rnA
• Op. Volt.: 2.2-2.5V
• Wavelength: 820NM
• Data Sheet inc.

Collimator Pen

PRICE
$19.99

STOCK #
PS'1003

• Input: 115/230V
• Output: +5v @ 3.75A

+12v @ 1.5A
- 12v @ AA

• Size: 7" L x 5W' W x 2Y/' H

• Output: 3.5 mW
• Wavelength: 670NM
• Power Supply: 2xAAA Batteries

(included)
• Beam: Ap prox . 3'" @ 100 yards

Quantity Discounts Available

STOCK # PRICE
LSPOINT $199.99

Laser Pointer
- ~;
~~. ~

- -~

Robotic Arm Kit

PRICE
$49.99

STOCK #
MV912

An intelligent robot that knows how
to avoid hitting walls. Thi s robot
emits an infra-red beam which
detects an obstacle in front and
then auto matically turns left and
continues on.

Avoider Robot Kit

PRICE
$49.99

STOCK #
Y01

Robots were once confi ned to science ficti on
movies. Today, whether they're perform ing
dangerous tasks or putti ng together comp lex
produc ts, robotics are findi ng their way into
more and more industries. The Robot ic Arm
Kit is an educational kit that teaches basic
robotic arm fundamentals as well as testing
your own motor skills. Command it to perform
simple tasks.

For static -sensitive appli cati ons.
Dispenser packs, individually wrapped.

Anti-Static
Screen Wipes

STOCK # PRICE
581104 Dispenser pack $1.99

of 25 wipes
581107 Dispenser pack $4.99

of 100wipes

Disc Drive Head­
Cleaning Kit

Includ es c leaning fl uid a nd
head-c lea n ing diskette

STOCK # PRICE
S81105 3'12" Drive Kit $1.99
S81106 5V.' Drive Kit $1.99

ORDER LINE - (800) 824-3432 [ ~' I

INTERNATIONAL ORDERS - (818) 341-8833

FAX ORDERS - (818) 998-7975

TECHNICAL SUPPORT - (818) 341-8833

• 15.00 MINIM UM ORDER •
• UPS BLUE, RED & FEDERAL EXPRESS • •

SHIPPING AVAILABLE
• OPEN MON-FRI 9:00 AM - 6:00 PM,

SAT 10:00 AM - 3:00 PM PDT
• CA RESIDENTS ADD 7'10 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.

z
~
m
s::
OJ
m
::0

CIRCLE 190 ON FREE INFORMATION CARD

101



1,000 ohms brlghlllght. ~
18K ohms dark. IT
0.182" dlL X .0000hlgh. 0.18" long leads

CAlIPRE·7 2forS1 .DO
1DO lor $45.DO • 1000for $4OO.DO

Learn about M!
stepping ~.- . - - . •
motors wille . ... •
building this
slrrple drcult .
Includesdrcun boa'd, Ilepplng motor
and allpallS excepl12 Vdc power
supply. CAli SMKIT SlB.DO each

METRONOMEKIT

~

Buildth. var~1o \ \t ", \11 • ,.

speed ledchaaer~.RJI -R~
10 lada fl.h _ Q..,. ..... \.
sequllntlaly at
whatever apeed
you aet them lor.
Easy to build klt Includespc board,
parta and InatnlGtlonl. Idealfor special
lighting eIlllClS, COS1umea, &lC. Oper­
ates on 3 to g volts. PCboard Is 5' X
2.25' . A greatone hour project.
CAT' AEC $6.50 each

STEPPING MOTOR
CONTROLLER xtt

This slrrple devtce can be set to click
from 20 to 1,000beats per mnute.
Easy to build, Includesclrcul board , all
COf11lOIl8nts and Instruc1lon1. Oper·
ates on a 9 volt banery (noIlnduded) .
CATUIETRO $3.75NCh

L.E.D. FLASHER KIT

KITS

PHOTO RESISTOR

Two L.E.D:s flash In , \1 // 1/

unison when a 9vok~' -:­
banery Is attached.
This~ Includesa
p.c. board, all the parts
and Instruc110nsto makea sinllle flash·
er drclit. A quick and easyproject for
anyonewith baIIc solderlngIldlls .
CAli LEDKlT $1.75 per kk

LE.D. CHASER KIT

SWITCHES

Mini Snap-Action
Omron D2F·L

Mlnialure ~
anap-actlon
switchwtlh
IIMH'.Raled
1 amp@ 125 Vac. 0.50" L X
0.26" H X 0.22" W. Lever
lIXlendi 0.05' beyondend of
switch. CAli 51.45·282

7Seeach • 10 for $6.50

Pushbutton Switch
8M
Manufacturing ~
0.47" square ~
blacttpushbutton.
SPST nomnally
open. 4 p.c. pins for rrount­
ing. 1deIlI for low current
switchingapplications.

CAli PB·28
5 for Sl.DO• lDOfor $15.DO

SPSTN.O.
Pushbutton
SPST nomnally $
open p.e. mount
}ltIIhbutton .
0.47 • square
mountngpad . Plungerax­
lends 0.47" above SurfllC8.

No pushbuttoncap available.
Ideal, inexpensiveswitch

wherelooksare not irrllor·
tanto 4 p.e.pins on 0.2' X
0.5' mountingcenters.

CATt PB-35 5 for $1.DO

RFI/EMI LINE
FILTER

• •

INFORMATION (818) 904·0524

ATTENTION ~
NINTENDO"Dl

USERSIIl ~

CAMERICA'Fre«lom Connection·.... •
Turns your wired Nln1endo.... controlpaddle Into a remole control unit. Infraredrerrote like
1hoee used onTVI and VCR's ellnnlnates messywires. AHOWI players rrore mobility. Two
playerscanuse one remole unl except on gameswlherethey play slmu~aneoualy. In those
games two 'Fre«lom Connectlonl' un~s are required. A weII·knownnallona1discounttoy
chain sells th...... for rrore than twlce our price. Operateson 4 AM blIlteries (noI lncluded).

CAlIIR·1 S9.95 each
Set 014 AAA banerles CATt BAT-4AAA $2.40 per set

•

Mlcroswltch,SS41 r>---­
TIny,solid state switch LJ=
react. Instantly to
proximity 01magnetic field.
Operales at extremely high speeds, up to
l DO khz. Case size: 0.12" X0.17" X 0.06'
thick. 4.5 Vdc to 24 Vdc supply voIt8Q8.
10 rna.sink type digitaloutput. Operating
gauss· 15 to 40. P.C. leads.

CATt HESW·2 7Seeach, 10 for $6.50
1DO for S60.DO· 1000for $5OO.DO

Sprague' UGN3075LT [J::::=:=
Operales on 4.5 • 24 Voh
Can sink lOrna. W~h su~able output pul
up, can be used directlywtlh bipolaror
CMOS logic clrcuns. Especially luled for
electronicoonnnnutation in brushlesaD.C.
molars using rnuftiple rlng magnets. VefY
tiny surface moontpackage 0.175' X
O.09"X 0.06" thick.

CAT' HESW-6 2for$1.DO
1DO for $45.DO Large quantkJes avalable

12 Vdc SOD ms.
2.1mm D.C. power plug w~h
center negative. Wh~e case .
CAT' DCTX-125W $4.50 each
12 Vdc 200 ma.
2.1 mm D.C. powerplug with centernega­
tive. CATt DCTX·122 $3.DO each

WALL TRANSFORMERS

24 PIN ZERO INSERTIO
FORCE SOCKET

Textool , 224-3344.
Protect 24 pin dip
Ie's from damage
durlng test, burn-In
or programming.
Lever-operated mechanism
locks part securelyInplace and releases~
with no damageto componentleads.

CATt Z1F·24 $4.50 each

Minimum Order $10.00· AUOrders can Be Charged To Visa, Mastercard
Or Discovercard· ChecJ<s andMoney Orders Accepted By Mail • California , Add
Sales Tax · Shipping And Handling $3.50 for the 48 Continental United States
All Others Including Alaska, Haw.ii, P.R. And Canada Must Pay Full Shipping •

Quantities Limited· No C.O.D. • Prices Subject tochange without notice .

Nickel-Cad

AAASIZE $1.50 each
1.2 vo~s 160 mAIl
CATt NCB·AAA

AA SIZE $2.DOeach
1.25 vo~s 500 mAIl

CAlINCB·AA

AA SIZE $2.20 each
WITHSOLDERTABS

CATt NCB-SAA

C SIZE $4.25 each
1.2 volts 1200 mAIl

CATtNCB-C

D SIZE $4.50 each
1.2 volts 1200 mAIl

CATtNCB-D

Standard JUMBO
Diffused T 1·314 size (5 mm)

=-RED CATt LED-1
10 for $1.50· l DOfor S13.DO

GREEN CATt LED-2
10 for $2.DO· lDOfor S17.DO

YELLOW CATt LED-3
10for $2.DO • lDOfor $17.DO

FLASHING LED
WI bul~ In flashing circuit
5vo~ operation. T 1-314
(5mm) (:-=:

RED $1.DO each
CATt LED-4 10 for S9.50

GREEN $1.DO each
CATt LED-4G 10 for $9.50

YELLOW $1.00 each
CAli LED-4Y 10 for $9.50

LED HOLDER

Two piece holder. 0 e
CAli HLED 10 for 6Se

=;r...~F~AX (818) 781·2653
i Call Or Write For Our

Free 64 Page Catalog
Outside the U.S.A. send $2.00

postage for a catalog .

OPTO-SENSORS
GE Hl381

U·shapedopto with ~
0.125' gap between
emm!terand sensor.
0.75' mountingcenters.
CAT,OSU·11 2for $1.DO

Premium quality metal tape In G-60 and C·90 cassettes (30 or
45 min. per side). One of the finest "brand·name' tapes on the
market, In durable, clear plastic transport mechanisms. Recorded
and bulk erased, the record-protecttabs havebeen removedand
therefore, need to be taped over to re-record. Audiophileswill
appreciatethe wide dynamic range 01this tape. nyour cassette
deck has a ' metal' setting you will hear the difference. A real bargalnl
60 min. tape • CATt C-liOM $1.25 each • 10 for $1O.DO
90 min. tape - CAT' C-80M $1.65 each , 10 for $15.DO

CASSETTE STORAGE CASE
Black,unbreakable plastic audio cassette S10rage case.
CATt CBOX 5 for $1.DO • l DO for $15.DO

HEAT SINK COMPOUND

~~~c.JQ
G C Electronics ' 10-8109- For effective
trw er of heat between componentsand
heat l inks. zg silicone heat sink com­
pound. CATt H5C·1 $2.DO per 1 oz tube

TRWlOptron ,OPB5447·2
IR erntter/aensor pair In ~_
Reclangular packagewith 'II~
28" ooIor coded leads.
CATt OSR-4 2 for $l .DO

Panasonlc(Matsush~a) ~
, EFR RCBK40K54
An ultrasonlc microphone
consisting 01a blmorph
type plezoelectrlc C8farTlC

vlbralor. Ideal for burglar alarms, auto
dooropeners, flow rate detectors and r&­
rrote controlsystems. Nom. Freq. 40kHz.
Max Inputvoh : 20 Vo~s. 15116' dla. X
318'high. 5/B' long leads.

CATt UST·1 $l .DO each

The ' braln'
part 01the
' UTE
TOUCH'
touchdimmer,
wlhen connected to any lamp, will tum ~

on andoff and change the brightness
level wlhen any metal part Is touched. We
don' have the wlrlng harness that orlg~
naNy connectedthis to the lamp, but we
canprovidea simple hook-updiagram
and instructionsheet. The solid-state clr·
cu~ry Is contained In a thermo-
plasticbox 1.91' X 3.11' X 0.B35·.

CATt DMR-1 $3.50 each
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FAX DIRECT
1-800-582-1255

ORDER DIRECT
1-800-582-4044

- - - - - ._. 0_._ _ __ _ . _
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PSMB15

LIMITED TO STOCK ON HAND ONLY - CALL NOW WHILE THEY LAST.

Price Dimensions
I

outeut Weight
Order # 1-9 10+ HxWxD Input -5V +12V +5V (Ibs .)

PSMB7 14.95 13.95 4.125" x 2.15" x 6.4"1 115VAC 1A 1A 7A 1.6
PSMB10 16.95 15.95 4.125" x 2.15" x 6.4" 115VAC 1A 1A 10A 1.65
PSMB15 19.95 18.95 4.875" x 2.0" x 6.9" I 115VAC 1A 2A 15A 1.75

The perfect powe r supp ly for your test bench , parts box or hamshack. These Units are
vented for cool operation , heavy duty aluminum construction and finished in matt black.

90 day warranty.

Order # 1-9 10+
NRAAA 1.95 1.55
N500AA 1.95 1.55
N1200C 3.45 3.05
N1800C 3.95 3.55
V5022 9.95 8.95

·Sunrise
' Hitachi
-Varta

Voltage Current Type
1.2V 180mA AAA
1.2V 500mA AA
1.2V 1.2 Amp C
1.2V 1.8 Amp C
7.2V 100mA 216

·UL approved
·Input: 120VAc@60Hz
·Conn.: 2.5 mm DC Plug
(except WTMT)

Order # 1-9 10+ Description Diam.
JR1811 .50 .40 DC Plug (WalkmanType) 1.3 mm
JR1812 .50 .40 DC Plug (Mini) 2.1 mm
JR1813 .50 .40 DC Plug (Stand.) 2.5 mm
JR1817 .60 .50 DC Chassis Jack (Mini) 2.1 mm
JR1818 .60 .50 DC Chassis Jack (Stand.) 2.5 mm
JR1819 .90 .80 DC Chassis Jack 2.1 mm
JR1820 .90 .80 DC Chassis Jack 2.5 mm

·Contacts: Gold Plated
·Double or Single Row
·90° Right Angle or Straight

Order # 1-9 10+ Description Contacts
H401 .89 .79 Header Single, Straighl... .40
H401R .99 .89 Header Single, 90° .40
H402 1.49 1.39 Header Double, Straight 80
H402R 1.69 1.59 Header Double, 90° 80

I I

VISA

·Test most standard DIP packages
·Easier, faster, hands-free testing
·Gold plated pins

Orde r # 1-9 10+ Description Contacts
EC16 4.95 4.45 Test Clip 8/14/16
EC20 6.95 6.45 Test Clip 18/20
EC24 7.95 7.45 Test Clip 22/24
EC28 8.95 8.45 Test Clip 28

EC40 11.95 11.45 T..:.es::.:t:..:C""lil:,P.:..:..j..· · ·JJ..I·
3
•
6
i/
4jO. i i i i li. i i . iiii i . i re..:.:..:-=-=--

·CAM: Cast Metal
·Contacts: Spring Temper Beryllium Copper, Tin

Plated
·Housing: Glass Filled Polyester , UL94V-O
Order # Price Description Pins
SZ24 5.95 Zero Insertion Force Socket 24
SZ28 6.25 Zero Insertion Force Socket 28
SZ40 6.95 Zero Insertion Force Socket :40

z
~
ms:
OJ
rn
JJ

1-800-582-4044
1-800-582-1255

Order Direct:
Fox Direct:

Customer Service: 1-510-770-2345
Monday-Friday, 10m - 5pm (PST)/1 00m-8pm (EST)

I1J COD-No personal checks, US funds ($5.00 Surcharge)

I1J USPS I1J UPS I1J Federal Express I1J Airborne
Add 5%oftotal for shipping UPS Ground ($3.00 min.).

Actual shipping charges based on weight.
Call or write today for your free (Opy of our 1991 catalog.

California residents, odd0rpropriote sales tax.
12 month warranty on01 EosyTech produlls.

30 daymoney bock ~uoronte e.
We reserve theright to substitute monufollurers.

Prices subjell to change without notice.

·100 foot spools
·Single core/solid wire

Order # 1-9 10+ Color
JW100BE 4.95 3.95 Blue
JW100B K 4.95 3.95 Black
JW100GR 4.95 3.95 Green
JW100GY 4.95 3.95 Gray
JW100RD 4.95 3.95 Red
JW100 YL 4.95 3.95 Yellow
JW100WT 4.95 3.95 .Whlte

CIRCLE 179 ON FREE INFORMATION CARD

1-9 10+ Size
4.25 4.05 Small
4.45 4.25 Large
- ~- ---- -

j ), _' -: " '~II r-- ~ I' '.

- -

- - -

FEATURES
·22 Awg wire
·Stripped 0.25"
·14 assorted lengths
(25 pieces each length)

Order # 1-9 10+ Desc ri ption
JW350 9.95 8.95 Jumper Wire Kit
JW350R 7.95 6.95 Refill Wire Pack

Ord er #
EG051S
EG051L
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Products ai
,, '

Global Specialties ProtoboarcP Design Statio

I.

51-Piece Electronic Tool Kit

Winnin

WC(

272560TP $
272 56-15 .
27256-20 ..
27256-25 ..
27C256-15 ..
27C256-20 ..
27C256-25 ..
275120TP ..
275 12-20 ...•........
27512-25 ......•.....
27C512- 15 .
27C5 12-20 .
27C512-25 .
27COIO-15 .
68766-35 .

Part No.Pri ce

1111I11I11111111-..

UVP EPROM Erase

Er.lSL'Sall EI'ROl\l's • Erases I chip i
I~ minutes and 8 chips in 21 min
UVintensity:(,800 UW/CI\F

O E4... ..••....•....•... .............. ....$E

Part No.

276 4-20......••..•..$3 .95
276 4-25 .3 .75
276 4-45 .3.49
276 4A-20 3.75
2764A-25 .3 .19
27C64-15 .3 .95
27C64-25 .....•..•...3.25
271280TP •.........3 .49
27128-20 7.95
27128-25.....•...•...7 .75
271 28A-1 5 .4 .95
27128A-20 ..... ...•.4.49
27128A-25 .......•..3.75
27CI28-15 .5 .75
27C128-25 7.95

Pr ice

Dcsoldcr ing Sr.u ion..... .•...... $549.95

EPROMs - for your programming needs

Part No.

EPP $ 199.95

A.R.T. EPROM
Programmer

OS600

• Potentiometers: one IKD and one 10K:
Includes powersupply, instrumentation
breadboarding

PB5 03...................................•................................... .......... ....... ....$299.'

50 Wall Tem perature Controlled Desolder i n~ Station
• Dcsoldering head is temperaturecontrolled lO 800°F

Low maintenance vacuum ~y~ tl' n l

• Partial Listing · Over 4000 Electronic
and Computer Components in Stock!

Weller Soldering and De50ldering Stations

TMS25 16 $4.25
TMS2532-35 8.95
TMS2532A 6.95
TMS2564 ..... ... ..•.5.95
TMS27 16 .5 .95
170 2A 3.95
27 08 ..... .......•.......4.75
27 16 3.39
27 16- 1 .3 .75
27C16 .....•...•.......4.25
2732 .....•.......... ....4.95
2732A-20 4.49
2732A-25 .3 .49
2732A-45 2.95
27C32 4.75

• Temperature adjustablefrom.\'iOo lO 8'iOOE
• Zero voltage circuit pro [ l'(( ~ sensitive compO lll'lH S from damage
• l.ighred onlofl" switch

WCC100 Soldering Station $89.95

• Programs all current EI'RO!\b in the 271(,
ro 27512 ran~e plus the X28(,4 EEI'RO!\!

• RS252 pnn • Software included

.,
. , s, ~

.. .
. . .! •

• 1.2)" Bent needle 110se
pliers.

• Solderirn; stand
• Rosin core solde r
• Carrying casl.':

17.(,:n XI x 12.'i"D x .l.'i"H

• .1.5 digit LCD with automatic polarity
indication > AC/DC volragc measuremen t
up lO 500volts • ACmC ~urrcnt
measurement up to 200m..A • Resistance
measurement up to 20i\1Q • Conr inuiry
checker with audible ronc > Diode and logic
rester > Autolmanual range and data holl
funcrions • All range protection and
function ind ications

Metex Digital MuItimeIers

Jameco Logic Probe

OMM905....... .. ...•...... •........ •$3 9.95

Handheld Multimeter

• Handheld. high
accuracv • A"C:/DC
\"o l t a~e: Acmc
current , resistance,
diodes, continuitv,
transistor hEE .

• Manual rang i n~ \\'1
overload protect ion

M36S0 & M4650 only:
• Also Ill C3SUf l' frequency and capacirance

M46S0 only: • Data holdswirch > 4.'i digit

M3610 .\5 Digit Mult imetvr ••••••$59.95
M3650 .\.') [)igit Multi rnct cr w/heguenc)"

& Cap.icira ncc ••••••••••••••$74.95
M4650 4 .') Digit \\·/F n:qUl..·IKY. Ca pacit.mo­

& [).lta HoldSwitch ••••••$99.95

• Max Frequency80MH/. • Minimum
detectable pulse: IOns ' 120KD input
impedance • Max. supplyvoltage: :i25V
• Tll. threshold: (l.o)+0.8V:i0.1V. (Hi)
+2..l\' :i0.2\' • CMOS threshold: (1.0) .\0%
VCC :iIOQ'" (Hi) 70~ uVCC:i I O(l "

MS 104 $24.95

• 5.2) " Fla: nose pliers
• .10 \'(Iatt soldcrin]; iron
• Urilitv knife with extra

blade'
• 5..," Stainless steel scissors
• Desoldcring pump

Please refer to
Mail Key 2

when
ordering

24 HourToll-Free Order Hotline
1-800-831·4242

~ I~~-:C; I

Jameco Logic Pulser

~)•

l"" ~"' l~

LP5 40 $ 16.95

Jameco Solderless
Breadboards

J E21 ....-
JE2j

Part Dim. Contaer Binding
No. L " x \V " Points Posts Price

J E21 .\. 21 x 2. 121) 400 0 $4 .95
J E23 (1.) x 2.121 83 0 0 6 .95
J E24 ().-) x 3.12:; 1,3W 12.95
J E25 6. '1 x '1.2) 1.(,(,0 17.95
J E26 (>. 87 ') x ').7') 2..\')0 4 22.95
J E27 7.2 ') x 7 .') 3 .220 3 1.95

JAMECO®
ELECTRONIC COMPONENTS

COMPUTER PRODUCTS

• Compatible with TTL DTL RTL. HTL
HNIL. ,\l OS and Clv!OS ro. - IMi2
Sync input impedance • I' ulser mode ouqmt
current: 1OmA • Square wave current
output: 5mA • Audible tone

MS305 .... ..... .. ............ ................. ........... ...... ......... .............. .....••......$ 119.95

Tools Included in Kit:
10' measuring rape

• 1.25" needle nosepliers
Electric rape

• Utilitycomponems box
• (, piece precision screwdriver SL'[

• (l" long tweezers
8 piec; hex keywrench set

• 7" brush and scraper
Digital Multimcter

• Br~lSh
7" fine poi nt probe

• Round needle file
• 10piece screwdriver set:

(,Slotted & 4 Phill ips
• 7"' sloued probe
• Flat needlefile
• 4.)" diagonal cutt ing plin s
• (,"ad i us~ab l e \\Tencl;

CIRCLE 114 ON FREE INFORMATION CARD



Com I etitive Prices

CP30084

Additiollal lDE controllers
and drives auailnble!

Jameco 16-bit
Super VGA Card

Terms: Prices subject ro change without notice.
Items subject to ava ilability and prior sale.
Complete list of terms/warranties isavailable
upon request.

• Emulates VGA. EGA. CGA. MDAand Hercules
modes ' Includes 512KBvideo RAM upgradable to
1MB(Four 514256-80) ' Capableof 1024 x 768
with 256 colors (I MBvideo RAM required)

J£105SS $229.95

H ost Adapter $29.95

Hard Drives
Conner «, 6·blt IDE)

40M B 3.5" Low Profile $249.95
80M B 3.5"Low Profile $459.95
120 MB 3. 5" Low Profile $599.95
200M B 3.5" H H $799.95

International Sales 0 Customer Ser.vice 0 Te chnical Assistance
o Credit Department. All Other Inquiries: 4 15 592-S097 0 7AM - 4PM P.S.T.

Call or Write for a

FREE 90-Page Catalog!
$30.00 Minimum Order 0 D ata Sheets - 50 ¢ each

1-800-831·4242

Relisys 14" VGA
Color Monitor

J AMECO®1355 Shoreway Road
Belmont, CA 94002

ELECTRONIC COMPONENTS FAX: l oS00 0 237 -694 8

COMPUTER PRODUCTS BBS Support: 415 637-9025

24-Hour Toll-Free Order Hotline:

© 1991[ameco Elearonirs 1Jl91
CAResidents Add 7.25%, 7.75% or8.25% Sales Tax
Shipping, hanJlillg JnJ insurance areadditional.
(Costs mJr yaryaccording to weight and
shipping method)

CP3000
CP30084
CP30104
CP3204

ADP20

• Max resolution: 720 x 480
• Bandwidth: 30MHz
• Input: DB15-pin (analog)

RE9513 $379.95

Connectors IC Sockets
Part No. Description Price Low Profile WireWraplGoldl Level #2

DB25P Male. 25-p in $.65 SLP $.10 SWW $.49
DB25S Female. 25-pin .75 14LP .11 14WW .69
DB25H H ood .39 16LP .12 16WW .79
DB25MH M etal Hood 1.35 24LP .19 24WW l.l5

LIDs 2SLP .22 2SWW 1.39
40LP .2S 40WW I.S9

XC209R T I . (Red) $.14
XC556G T l 3/4. (G reen) .16 SoldertailStandard
XC556R TI 3/4. (Red) .12 IIlId Header!'lug Sockrts
XC556Y TI 3/4. (Yellow) .16 Also Available

I

Price

$ 1.S9
1.69
1.49
2.49
2.19
1.95
1.79
1.69
7.25
6.75

Description

PN2222 $.12 IN751 $.15
PN2907 .12 C I 06B I .65
IN4004 .10 2N4401 .15
2N2222A .25 IN41 4S .07
IN4735 .25 2N3055 .69
2N3904 .12 IN270 .25

Part No.

Transistors And Diodes

JMT123 SPOT. On-On (Toggle) .$1.15
206-S SPST. l u-pin (DIP) ...... .. 1.09
MPCI21 SPDT.

On-Off-On (Toggle) ...... .1.19
MSI02 SPST. Momentary

(Push-Button) 39

Valuesavailable (insert ohms into space
marked "XX"): .
500n, IK. SK. 10K. 20K. SOK. lOOK. IMEG

43PXX 3/4 WaH . I 5 Turn $.99
63PXX 1/2 W att . I Turn 89

monitorand adapter extra

Swikhes

Miscellaneous
Components

Potentiometers

4164-100 ioo.«. 64 K x I
4164-120 120n s. 64K x I
4164-150 150n s. 64 K x 1
41256-60 60n s. 256K x I
41256-S0 80ns. 256K x 1
4 1256-100 IOOns. 256Kx I
4 12 56-120 120 ns. 256K x I
41256-150 150n s. 256K x I
511000P-SO 80ns. 1M B x I
511000P-IO . ioo.», 1MB x l

Dynamic RAMs

~ 16 $699.95

Integrated Circuits·
'110. 1-9 10+

1 $.29 $.19
: 29 .19
f 29 .19
; 29 .19
i .35 .25
. ........ ...... ..... .. .. .. . .35 .25
; .35 .25
I 29 .19
...... .... .. ........ .. .. ...29 .19

r .35 .25
' 35 .25
I 29 .19
' 35 .25
I 29 .19
: .35 .25
: 4 5 .35
: 49 .39
' 75 .65
' 99 .S9
' S9 .79
: 1.19 1.09
' 49 .39
, .39 .29
' .49 .39
' 45 .35
' 69 .59
' 45 .35
' 2.95 2.75
' 59 .49
' .4 5 .35
6 1.29 1.19
.1 49 .39
3 49 .39
.s 4 5 .35
I .39 .29
0 59 .4 9
,I 69 .59
-2 79 .69
'3 79 .69
4 1.19 1.09
•Call fora complete listillg of fCS

Computer Products

ides.
l86SXMotherboard with
IB RAM (expandable to 8MB)
l-key enhanced keyboard
ilri I/O Card w/ controller
shiba 1.44MB. 3.5"
Jpydisk drive
iysized desktop case
) Watt power supply
: DOS 5.0
II diagnostic software

ilding your own computet provides you /'
·h a better understanding of components
J their functions
depth assembly instructions included
ve your new computer assembled and
ining in an evening. using common tools
'tware included
rchase computer kits configured by
neco o r design you r own

semble VimI' Own Computer Kit!

Jameco 16MHz 80386SX
Desktop Computer Kit
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US Ca ble 70

Unicorn 101

Tektronix 42

TAB Book s 15

Sta r Circ uits 28

ADVERTISING SALES OFFICE

Gernsback Publications. InG.
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

adverti sing 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 Overloo k Ave.
Great Neck, NY 11021
1-516-487-9357, 1-516-293-3000
Fax 1-516-487-8402

MIDWEST/Texas/Arkansas/Okla.
Ralph Bergen. M idwest Sales Manager
Radio-Electron ics
One Northfield Plaza, Suite 300
Northfield, IL 60093-1214
1-708-446-1444
Fax 1-708-559-0562

PACIFIC COAST/Mountain States
Marvin Green. Pacif ic Sales Manager
Radio-Electronics
5430 Van Nuys Blvd. Suite 316
Van Nuys , CA 91401
1-818-986 -2001
Fax 1-818-986-2009

RE Shopper
Joe Shere. Nat ional Representative
P.O. Box 169
Idyllwild, CA 92549
1-714-659-9743
Fax 1-714-659-2469

192 Worldwide Ca ble 98

194

92

181,182 Viejo Publicati ons 81

183 WPT Publications 85

190

Page

Optoelectronics 13

Parts Express 95

People's College 25

R .L. Drak e Co CV4

NTE Electronics 4

NRI Schools 18

Mark V. Electronics 97

EasyTech 103

F.W. Bell Inc 29

MCM Electronics 99

Signa l, In c 26

Kepro Circuit Systems 16

M&G Electronics 97

SCO Electron ics 70

Jensen Tools 17

Contact East 17

RE Video Offer CV3

B&K Precision 87

Global Specialties 7

Grantham College 14

Jameco 104, 105

Deco Industries 17

Fluke Manufacturing CV2

Fordha m 3

Cook's Institute 81

Datak Cor poration 29

Radio Sha ck 30

American Relian ce Inc 17

Electronics Book Club 88

Elect ronic Goldmine 106

MD Electronics 96

C & S Sales 23

Appliance Serv ice 17

Avex Pr obes 28

CIE 11, 27

Comma nd Productions 79

AMC Sa les 83

Ca ble Warehouse 79

All Electronics 102

Amazing Concepts 98 , 106

187

115

71

185

56

53

93

184

78

197

87

114

ADVERTISING INDEX

188

189

121

127

186

195

191

108

179

180

178

84

77

109

107

177

Free Information Number

55

58

' 193

196

RADIO-ELECTRONICS does not assume any responsibility for errors that may appear in
the index below.

Mnsatur. ~r 5UPP~
puis out l CXXN WIlh<:nly
6VOC n Draws cxty 85
rnIb"npc 1..Jj4' x 13i16' N1703 $2.00 EACH

G991 $6.00 10 lOR$18.00

MICRO MINI INVERTER NEON DISPLAY
mGH VOLTAGE TRANSFORMER 1kIiq.Je I'lOCfl filed sptal

POWER SUPPLY '"'" "'" dvttro

i1! IImI W~E:S!6 ~ a~~~ 12'vUC k) 2S:N for stlOberl 10»1 (use
fUlrcsclll'1 lUbes 'NII'I GOO 1 power
sd'lomabc . supply aI. loft)

SIZe2 1/4' tal

G2300 $2.00

, 2-4 ' 52 165
' 30 ' 53 167

uoVAC HIGH POWER. '31'~.70

STROBE UGHr Ktt ' 32'55 . 71

=a~~f~~~~~d1 :~:~ :~~
horo5hoe 1haped strobe lUbe and re- . 46 lP60 . 76
1'Ioc1or. Has c:ootrolk) \/3ry b sh ralo '''7 161 ' 77
from 60 k) 350 n3Shes pol' mnt. o :~ ~ :~
~;:o;i~ 1'XNf>l; Board S,zo '51 1164

C4162 $19.95 NOW ONLY 59CEACH

DIGITAL VOICE BOARD

LASERS AND SCIENTIFIC DEVICES
VRl2K 3mwVis Redl aser Diode System Kit $159.50
lllSlK l aser Beam"Bounce" listener Kil.. $199.50
lHC2K Visible Simulated 3 Colorl aser Kil.. $44.50
LC7 40Watt Burning Cutting Laser Plans .•.•.•.•...•........ ..$20.00
RUB4 Hi Powered Pulsed Drill ing l aser Plans.•...• ..•••••....•$20.00
lGU40 1 to 2mw HeNe Vis RedLaser Gun Assembled .••.•.•.$199.00
llSl l aser lite Show- 3 MethodsPlans .... .. .. .. .... ..•.. ..•.$20.00
SD5K Seein Ihe Dark Kit .. ••••.•.••... ........... ...... .... ......$299.50
EMl1K Electromagnetic Coil GunKil.. $69.50
MCPl Hi Velocity Coil Gun Plans .•.••..•.••.•.••..•...... .. ..... ..$15.00
l EV1 l evitati,g Device Plans ....... ... •..•.•..•.•.•.•.•.•..•.••..$10.00
EHl Electronic HypnotismTechniques Plans .•.•.•... •..•.. .. •$10.00

HIGH VOLTAGE AND PLASMA DISPLAY DEVICES
HVM7K 75,000 VoltDC Variable Output la b SourceKil.. $149.50
IOG3K Ion RayGun Kit , project energywithout wires $69.50
NIG9K 12V/115VACHi OulNeg IonGeneratorKil.. $34.50
EMAIK Telekinetic EnhanceriElectric Man Assembled $99.50
LG5K lightningDisplay Globe Kit $54.50
BTCIK Worlds SmaltestTesla Coil Kil.. $49.50
BTC3K 250KVTableTopTesla Coil Kit $249.50
BTC5 1.5 Milli on Volts Tesla CoilPlans $20.00
JL3 Jacobs l adder - 3 Models Plans $15.00
GRAl Anti Gravity Generator Plans ..............................•$10.00
PFS20 Plasma Fire Saber Assembled $69.50
DPl20 DancingPlasma to Music and SoundsAssembled $79.50

SECURITY AND PROTECTION DEVICES
ITMI0 100,000 Volt Intimidatorup10 20' Assembled $129.50
IPG70 Invisible Pain Fietd Blast Wave Gen Assembled $74.50
PSP4K PhasorSonicBlast Wave Pistol Kit $59.50
lIST10 Intinity Xmtr, listen in Via Phone Assembled $199.50
TAT30 Aulomalic Tel Recording Device Assembled $24.50
VWPM7K 3 Mi. FMAulDTel TransmitterKit $49.50
FMVI K 3 Mi. FM Voice Transmitter Kit $39.50
HODl K HominglTracking Beeper TransmitterKit $49.50

EASY OROERtNG PROCEDURE TOll FREE 1·800·221 ·1705
or24 HRS ON 1-603-673-4730or FAXITTO 1·603·672·5406

VISA, MC, CHECK. MO INUSFU NDS. INCLUDE10%SHIPPIllG. ORD ERS
S100.00& UPONLYADO S10.00. CATALOGS1.00 OR FREEWITHORDER.
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Coun~ersurYeillance

Never before has so much
professional information on the art
of detecting and eliminating
electronic snooping devices-and
how to defend against experienced
information thieves-been placed
in one VHS video. If you are a
Fortune 500 CEO, an executive in
any hi-tech industry, or a novice
seeking entry into an honorable,
rewarding field of work in
countersurveillance, you must
view this video presentation again
and again.

Wake up! You may be the Victim of
stolen words-precious ideas that would
have made you very wealth y! Yes, profes­
sionals, even rank amateurs, may be lis­
tening t o yo u r m ost pr ivate con ­
versat ions.

Wake up! If you are not the vict im,
then you are surrounded by countless vic­
tims who need your help if you know how
to discover telephone taps, locate bugs , or
"sweep" a room clean.

Th ere is a thriving professional service
steeped in high-tech techniques that you
can become a part on But first, you must
know and und erstand Countersurveilance
Technology. Your very first insight into
thi s highl y rewarding field is made possi­
ble by a video VHS presenta tion that you
cannot view on broadcast television, sat­
elli te, or cable. It present s an informative
prog ram prepared by professionals in the
field who know their indus try, its tech­
niques, kinks and loopholes. Men who
can tell you more in 45 minutes in a
straightforward, exclusive talk than was
ever attempted before.

Foiling Informati on Thieves
D iscover t he ta rgets p rofess ional

snoopers seek out ! The prey are stock
broke rs, arbitrage firms, manufacturers,
high -tech companies, any com peti t ive
indust ry, or even small businnesses in the
same community. The valuable informa­
tion they filch may be marketing strat- .
egies, customer lists, product formulas,
manu facturing techn iques, even adver­
tising plans. Information thi eves eaves­
d rop on co u rt d ec isi on s , bi d d ing
inform ation , financial data . The list is
un limi ted in the mi nd of man-es­
pecially if he is a .chien

You know that the Russians secretly
installed countless microphones in the
concrete work of the American Embassy
bui lding in Moscow. Th ey converted

CALL
TOLL
FREE

HAVE YOUR
VISA or MC CARD

AVAILABLE

what was to be an embassy and private
residence into the most sophisticated re­
cord ing st udio th e worl d had ever
kn own . Th e bu ilding had to be torn
down in order to remove all the bugs .

Stolen Information
The open taps from where the informa­

tion pours out may be from FAX's, com­
puter communicat ions, telephon e calls ,
and everyda y business meetings and
lunchtime encounters. Businessmen need
counselling on how to eliminate th is in­
formation drain. Basic telephone use cou­
pled with the user's und erstand ing that
someone may be listening or recordin g
vital data and information greatly reduces
th e opport un ity for othe rs to purlo in
meanin gful information.

---------------------------,
RADIO-ELECTRONI CS VIDEO OFF ER RE
500 -B Bi-County Blvd .
farm ingdale, NY 11735

Please rush my copy of the Counrersurveillance Techni qu es
Video VH S Cassette for $49 .95 plu s $4 .00 for poStage and
handl ing .

No. of Cassettes ordered _
Amou nt of payment $ _

Bill my 0 VISA 0 MasterCard
Card No . _

Expire Date I _

Signa ture _
Na me _
Address _

Ci ty State ZIP _

Ail payments in U.S.A. funds . Canadians add $4. 00 per
VHS cassette. N o foreign orders. New York State resid ents
add applicable sales tax.

._--------------------------1

The professional discussions seen on
the TV screen in your home reveals how
to detect and disable wiretaps , midget
radio-frequency transmitters, and other
bugs, plus when to use disinformation to
confuse the unwanted listener, and the
technique of voice scrambling teleph one
communications. In fact, do you know
how to look for a bug , where to look for a
bug , and what to do when you find it ?

Bugs of a very small size are easy to
build and they can be placed quickly in a
matter of seconds , in any object or room .
Today you may have used a teleph one
handset that was bugged . It probably
contained th ree bugs. On e was a phony
bug to fool you int o believing you found a
bug and secured th e telephone. The sec­
ond bug placates the investigator when
he finds the real thing !And the third bug
is found only by the professional , who
continued ro search just in case there were
more bugs .

The professional is not without his
tools. Special equipment has been de­
signed so that the professional can sweep
a room so that he can detect voice-act i­
vated (VOX) and remote-activated bugs.
Some of this equipment can be operated
by novices, others require a trained coun­
tersurveillance professional.

The professionals viewed on your tele­
vision screen reveal information on the
latest technological advances like laser­
beam snoopers that are installed hun­
dreds of feet away from the room they
snoop on. The professionals disclose that
computers yield information roo easily.

This advertisement was nor written by
a countersurveillance professional, but by
a beginner whose only experience came
from viewing the video tape in the pri­
vacy of his home. After you review the
video carefully and understand its con­
tent s, you have taken the first important
step in either acquiring professional help
with your survei llance problems, or you
may very well consider a career as a coun­
tersurveillance professional .

The Dollars You Save
To obtain the information conta ined in

the video VHS cassette, you would attend
a professional semi nar costing $350-750
and possibly pay hundreds of dollars more
if you had to travel to a distant city to
attend . Now, for only $49 .9 5 (p lus
$4 .00 P&H ) you can view Countersur­
veillance Techniques at home and take
refresher views often. To obtain your
copy, comp lete the coupon below or call
toll free.



Now, You Can Eavesdrop On The World. Introducing the new Drake R8 Communications Receiver.

It's world class, world band radio, made-in the U.S.A. From Perth to the Persian Gulf, Moscow to

Mozambique, local or global, you hear events as they happen with amazing clarity. Since 1943, Drake

has been setting the standards in electronic communications ... and then raising them. Today, there's

no better shortwave receiver than the Drake R8. Out-Of-This-World Performance. The new Drake R8

has more standard features than other shortwave radios. You get wide frequency range (100 KHz to

30,000 KHz), coverage of all world and local bands, and excellent dynamic range. But you also get

important features you won't find on ~eceivers costing hundreds of dollars more. A multi-voltage

power supply. Pre-amp and attenuator. Five filter bandwidths and synchronous detector. Dual mode

noise blanker and passband offset. Non-volatile 100channel memory. All designed to give you the best

reception with the least distortion. Down-To-Earth Design. The ergonomic design of the R8 givesyou

real ease of operation. You have convenient keypad entry, with large, legible controls. The face isbold.

Uncluttered. And the liquid crystal display (LCD) is backlighted for easy reading. Try The R8 ...

At Our Risk. If you're not impressed by Drake's quality, performance and ease of operation, return

the R8 Receiver within 15 days and we'll refund your money in full, less our original shipping

charge. For more information, or to order, call TOLL-FREE, 1-800-9-DRAKE-1. Telephone orders

may be placed on a major credit card. $979.00 (Shipping and handling $10 in continental U.S.

Ohio residents add 6Y2.% tax.) Call TOLL-FREE, 1-800-9-DRAKE-l today. You can't lose.

DRAKE
.....----.................e

In touch with the world.

R.L. Drake Company' P.O. Box 3006 • Miamisburg, Ohio 45342 U.S.A.
CIRCLE 187 ON FREE INFORMATION CARD


