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There are copies and then there are
originals. Only Fluke meters — the original
and most copied DMMs in the world — deliver
the safety, quality and value they promise.
They're built tough enough to achieve
C.S.A and U.L. listings, not to mention the
considerable on-the-job punishment they
endure. Each meter is loaded with features, of
course. But those features are also designed
to work together intelligently, so your job is
easier. Faster. And safer.

If you're going to spend your hard-earned
money on a multimeter, why buy an inferior
copy when you can own an original? See
Fluke’s full line of handheld meters and
accessories at your local distributor; or call
1-800-87 FLUKE for the name and number.

¢ I

FLUKE.

Copyright 1993 John Fluke Mfg. Co., Inc. P.0. Box 9090 M/S 250E Everett, WA 98206 U.S.: 206-356-5400
Canada: 416-890-7600 Other Countries: 206-356-5500 Al rights reserved. Ad no. 00381
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’ Actual Size
VNA Ampiifiers +17.5dBm, 051025GHz .2 222,

Very New Amplifiers...at a very affordable Freq.(GHY) 5-8 810 1020 2025
price, from Mini-Circuits! Yes, VNA-25 RF amplifiers are very Gain (dB) typ- ) 140 170 180 160
. : Max. Output (dB

small, yet. incredibly powerful (+17,5dBm typ. output at 10dB @%B gomp(. tyrp: 4180 +185 +175 4170
compression). The SOIC-8 pin surface mount units operate | P 3rd Order

directly from a +3V to +5V single DC supply with 18dB typ. (@Bm) typ. +27 421 #2720

1 - i VSWR Output typ. 1.5:1 1.7.1 1.7 1.51

gain and cover the popular 0.50-2.50GHz wireless band. mufiutygp Kd 08 Y o

These units are very easy to use because all capacitors are "
. 1 e eor DC Power.: +5.0V f ified perf :
internal and RF/DC connections are separate, eliminating the Currer?t\,h(’rer]r,'\):+85typ.,o‘:()sﬁper§ax, ’ ormancec

i i Thermal Resistance. Junction-to-case: 125°C/W
need for bgth external coupllrjg capgcnors and an RF choke. You can buy these very Price (§) g ! 2.95 (qty. 1000), 4.95 (aty. 10).
new amplifiers for the low price of just $2.95 ea., aty. 1000. Development gty.10, only 71 R ——
$4.056a.! So, call Mini-Circuits today for immediate off-the-shelf availabilty and  +Avsao i Tape and Reet +
guaranteed 1 week shipment. MTTF at 150°C max. junction temp.: 3x 10" hrs.typ.

e s . 3 . ) *Case" is defined as mounting surface of leads.
Mini-Circuits...we're redefining what VALUE is all about!

m ] = ] ®
Mini-Circuits
P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661

For detailed specs on all Mini-Circuits products. refer to * THOMAS REGISTER Vol. 23 * MICROWAVES PRODUCTS DIRECTORY » EEM * MINI-CIRCUITS' 740- pg. HANDBOOK.

CUSTOM PRODUCT NEEDS...Let Our Experience Work For You. F 180 Rev Orig

CIRCLE 180 ON FREE INFORMATION CARD
www americanradiohistorv com
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Electronics Now, July 1994
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GET THE LATEST ADVANCES IN ELECTRONICS

SUBSCRIBE TO—

Electramcs

ENJOY THE WORLD OF ELECTRONICS EACH MONTH!

Subscribe to the best informed electronics maga-
zine—the one that brings you the latest high-tech
construction projects, feature articles on new tech-
nology, practical troubleshooting techniques, circuit
design fundamentals, and much more.

col
PLD PROGRAMMER

wumres I "y Electronics Now looks to the future and shows you
. 4 ' y what new video, audio and computer products are on
B the horizon. You'll find helpful, monthly departments
such as Video News, Equipment Reports, Hardware
Hacker, Audio Update, Drawing Board, Computer
Connections, New Products, and more. All designed to

give you instruction, tips, and fun.

" uom saie

Buld yoar own

e AndRes

Electronics Now gives you
exciting articles like:

& Buyer’s Guide to Digital
Oscilloscopes

® Build A Scanner Converter

® Single-Chip Voice Recorder

e Build A MIDI Interface for your PC

® Troubleshoot Microprocessor
Circuits

® Build A High-Power Amplifier for
your Car

e Add Music On Hold to your Phone

R g PEaM i

e All About Binaural Recording — g e,

L) ek ."‘" [

® VGA-to-NTSC Converter —

FOR FAST SERVICE CALL OUR TOLL-FREE NUMBER! i

1-800-999-7139
DON'T DELAY — SUBSCRIBE TODAY!

If you prefer, just fill out the order card in this magazine and mail it in today.

7RG49
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July 1994 Electrofiics

Vol. 65 No. 7

31 AMATEUR TV STATION
Build this two-way TV station for both base and mobile operation.
William Sheets and Rudolf F. Graf

41 THE "LED-HEAD"
Watch our Electronic Face change its expression!
Roger Sonntag

60 TUNABLE SHORTWAVE ANTENNA
Build this tunable antenna for improved shortwave reception.

H.J. Wecke

67 TAKE BACK CONTROL OF YOUR TELEPHONE
Upgrade February's Caller-ID project to provide name delivery.
Terry J. Weeder

55 BUILD THIS PC 170 BREADBOARD
The fundamentals of I/O transfer using Basic, Quick C, and DEBUG.
Dave Dage

62 BUILD THIS COMPUTERIZED GAME
Learn about computer games as you build the C-Game.
Dan Retzinger

49 RELAY OUTPUT CIRCUITS
Build one or all of these transistorized circuits that can switch and
time relay functions remotely.
Ray Marston

DEPARTMENTS

8 VIDEO NEWS
What's new in this fast-
changing field.

78 AUDIO UPDATE
SPL damage/sonic realism
Larry Klein

David Lachenbruch 80 DRAWING BOARD

20 EQUIPMENT REPORTS Build the tachometer's PLL

Wavetek BDM40 Benchtop section.
Digital Multimeter. Robert Grossblatt

71 HARDWARE HACKER 86 COMPUTER
Second law violations and CONNECTIONS
hacker opportunities. And then there were none.
Don Lancaster Jeff Holtzman

PAGE 41

94 Advertising Sales
Offices

94 Advertising Index
91 Buyer's Mart
16 Letters
26 New Lit
22 New Products
10 Q&A

6 What's News
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Although two-way amateur televi-
sion (ATV) has been around for
years, the prohibitive cost of the

D A TS e U e AV o e M necessary equipment put it out of

) on v 5 reach for most radio amateurs. But,
j thanks to recent advances in solid-
state technology, prices for ATV
components have dropped dramat-
ically. This month, we show you how
to take advantage of those afford-
able VCRs, camcorders, color TV
receivers, and tiny video cameras
by incorporating them into a mobile,
battery-operated ATV station weigh-
ing less than five pounds. Four re-
lated ATV projects are presented: a
complete ATV transceiver; a 5-watt,
three-channel transmitter only; a ¥-
watt, single channel Mini ATV trans-
mitter; and the ¥s-watt, single-chan-
nel “ATV Jr.”" (without audio ca-
pability). Turn to page 31.

THE AUGUST ISSUE
GOES ON SALE
JULY 5.

COMMERCIAL EDITOR
Get rid of the commercials from your videotapes!

CIRCUIT COOKBOOK
PLL Basics

RESTORE IT RIGHT!
Working with vintage audio gear.

EPROM PROGRAMMER
Put the IBM PC 1/0 breadboard to work.

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

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

ELECTRONICS NOW., (ISSN 1067-9294) July 1994. Published monthly by Gernsback Publications. Inc.. 500-B Bi-County
Boulevard, Farmingdale, NY 11735. Second-Class Postage paid at Farmingdale. NY and additional mailing offices. Canada Post
IPM Agreement No. 334103, authogized at Mississauga. Canada. One-year subscription rate U.S.A. and possessions $19.97,
Canada $27.79 (includes G.S.T. Canadian Goods and Services Tax, Registration No. R125166280). all other countries $28.97. All
subscription orders payable in U.S.A. funds only, via international postal money order or check drawn on a U.S.A. bank. Single
copies $3.50. © 1994 by Gernsback Publications, Inc. All rights reserved. Printed in U.S.A.

POSTMASTER: Please send address changes to ELECTRONICS NOW, Subscription Dept.. Box 55115, Boulder, CO 80321-5115.
A stamped self-addressed envelope must accompany all submitted manuscripts and/or artwork or photographs if their return is

desired should they be rejected. We disclaim any responsibility for the loss or damage of manuscripts and/or artwork or
photographs while in our possession or otherwise.

www americanradiohictorv com

Hugo Gernsback (1884-1967) founder

Larry Steckler, EHF, CET,
editor-in-chief and publisher

EDITORIAL DEPARTMENT
Brian C. Fenton, editor

Marc Spiwak, associate editor
Neil Sclater, associate editor
Teri Scaduto, assistant editor

Jeffrey K. Holtzman
computer editor

Robert Grossblatt, circuits editor
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David Lachenbruch
contributing editor
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Take this GIANT CIRCUIT

LIBRARY for only $9.95

when you join the Electronics Engineers’ Book Club®

crossing detector circuits!

Turn to this
comprehensive circuit
library for hundreds of
project ideas . . .
valuable troubleshooting
and repair tips . .. and
concise pinout diagrams
and schematics. In each
volume you'll find more
than 700 electronic and
integrated circuits and
100+ circuit categories
right at your fingertips
to give you ideas you
can use on the job or
at your workbench.

BELITVINITD PP LI DTV
PN NO CITRATTIADNT

3

2,344 total pages 3,490 total illustrations

As a member of the

Electronics Engineers’

Book Club ...

_ .. you'll enjoy receiving Club bulletins every 3-4
weeks containing exciting offers on the latest
books in the field at savings of up to 50% off of
regular publishers’ prices. If you want the Main
Selection do nothing and it will be shipped
automatically. If you want another book, or no
book at all, simply return the reply form to us by
the date specified. You'll have at least 10 days
to decide, And you'll be eligible for FREE BOOKS
through the Bonus Book Plan. Your only obliga-
fion is to purchase 3 more books during the next
2 years, after which you may cancel your
membership at any time.

Publisher's price shown. ©1994 EEBC

THE ENCYCLOPEDIA OF ELECTRONIC CIRCUITS
—Vols. 1, 2 & 3 by Rudolf F. Graf

Hundreds of circuit ideas alphabetically arranged — from Alarm circuits to Zero

“includes schematics for the latest electronics circuits from industry leaders. . . "

—Popular Electronics

| $180.00
Value!

Book No. 5489C Hardcover

{f coupon is missing, write to: Electronics Engineers’ Bock Club. Blue Ridge Summit, PA 17294-0860

B e e L= e
ELEcTRONICS ENGINEERS’

BOOK CLUB W
Biue Ridge Summit, PA 17294-0860

YES! Please send me The Encyclopedia of Electronic Circuits—
Vols. 1, 2 & 3 (5489C), billing me $9.95 plus shipping/handling &
tax. Enroll me as a member of the Electronics Engineers’ Book
Club according to the terms outlined in this ad. If not satisfied, |
may return the book within 10 days and have my membership
cancelled.

Name

Address

City

State

Zip Phone

Valid for new members only. Subject to acceptance by EEBC. Canada must remit in U.S. funds drawn

on U.S, banks. Applicants outside the U.S. and Canada will receive special ordering instructions. A
shipping/handling charge & sales tax will be added to alt orders RPIF794
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WHAT'S NEWS

O_f f.héf-;_latés't happenings in electronics.

Micromachined magnetic
actuators

Photolithographic and micro-
machining techniques permitted
researchers at the Georgia Institute
of Technology to form the tiny elec-
trical windings and nickel-iron cores
in low-voltage magnetic microac-
tuators that do things their elec-
trostatic counterparts can't do.

The microactuators are so small
that they must be viewed under an
electron microscope, as shown in
Fig. 1. Georgia Tech scientists say
the microactuators, made by tech-
niques similar to those used in fab-
ricating integrated circuits, could,
for example, replace transistors for
switching high-frequency signals,
operate microscopic valves, and be
components in microminiature volt-
age converters.

The low-voltage magnetic mjcro-
actuators are said to be more com-
patibile with existing micro-
electronic circuits than electrostatic
actuators. According to the re-
searchers, electrostatic actuators
depend on high voltages to gener-
ate the electrical charge differen-
tials that draw the electrodes
together to create the necessary
actuating force.

The lower voltages of the mag-
netic microactuator make it less
likely that it will cause the electrical
arcs that could trigger an explosion
where volatile gases or dust are
present. They say the devices will
also work in the human veins and
arteries where blood conductivity
would inhibit the generation of an
electrostatic charge.

Magnetic microactuators also
can generate more force than their
electrostatic equivalents, although
they are usually larger and draw
more current. To surmount a major
drawback of magnetic microac-
tuators—high resistive loss—the
Georgia Tech team is perfecting a
device that can be switched by a
single current pulse.

The researchers formed inte-

grated electrical windings and a
magnetic actuator that has its iron
core wrapped around its windings.
This contrasts with an earlier micro-
actuator made by forming the iron
core and electrical windings as sep-
arate components.

By integrating the tiny compo-
nents, it is possible to produce mul-
tiples of one device simultaneously
on the same substrate as is done
with integrated circuits. As in IC fab-
rication, this technique would lower
manufacturing costs. (See Fig. 1)

Dr. Mark G. Allen, assistant pro-
fessor in Georgia Tech's School of
Electrical and Computer Engineer
ing, said the number of devices that
can be made at one time is only
limited by the diameter of the sub-
strate silicon wafer.

Several microactuator devices
have been built and tested. Among
them was a micro-relay that Dr. Al-
len believes could replace tran-
sistors as switches of high-
frequency signals. “If you are trying
to switch gigahertz-frequency sig-
nals for a microwave integrated cir
cuit (MIC), a transistor is ineffective
because of its leakage,” he ex-

SIS :

FIG. 1—MICROMACHINED micro-
actuator made by integrated circuit
fabrication techniques is examined
under an electron microscope by
Georgia Tech scientists, (left), and
a microphotograph of a prototype
planar, variable-reluctance magnet-
ic micromotor (right).

plained. “But if you had a micromini-
ature version of the elec-
tromechanical relay with two con-
ductor lines in contact until you
move one away, you could switch
the signal far more effectively.”

Plastic lithium-ion battery

A new, solid, rechargeable
lithium-ion power cell that is as thin
and flexible as a credit card, has
been developed by Bell Communi-
cations Research (Bellcore,
Livingston, NJ), the research arm of
the regional Bell telephone operat-
ing companies.

The plastic cells can be stacked
to form batteries for powering small,
light, handheld portable telephones,
pagers, laptop computers, and vid-
eo games. Bellcore officials also be-
lieve that their new electrochemical
technology can be scaled up to
function as automotive batteries
and even power electric cars.

According to Belicore officials,
the new cell is capable of offering
equal or greater energy than the re-
chargeable cells it is intended to
replace, and they are in cases which

Continued on page 85
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Introducing a New Era
In Technical Training.

World College, an affiliate

of the Cleveland Institute of
Electronics, was created to
provide a four year, indepen-
dent study, technical degree
program to individuals seeking
a higher education. The
Bachelor of Electronics Engi-
neering Technology Degree,
offered by World College, pre-
pares students for high-paying
careers in electronics, telecom-
munications, electrical power,
computer and control systems.
World College'’s curriculum

is taught in an effective, time-
proven, independent study
environment. With World
College’s flexible study sched-
ule, students have the opportu-
nity to work or spend time with
their family without having to
worry about rigid scheduling
residential colleges offer.

A Quality Education
with a Flexible
Schedule.

In a world heavily dependent
on electronic equipment,
people who understand €lec-
tronics will have no problem
putting their knowledge to
work... in high-paying careers.
The staff and faculty of World
College have invested over ten
years developing, what we be-
lieve to be, the finest indepen-
dent-study, baccalaureate
degree program available.
World College’s mission is

to instill in each student the
knowledge, education, and
training that employers are
seeking for the many technical
positions available today. It's

a program created to provide
the best education and

training possible with  s*"" ¢,
aflexible scheduie  ~
to match your busy %1
lifestyle. X,
World College is currently seeking
approval to confer the Bachelor

Degree from the Virginia Council of
Higher Education.

)

Bachelor of

(@3

WORLD

COLLEGE

Bringing Technology Home/

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

Send For Your free
Course Catalog.

Take the first step towards a new start
in life. Send for World College’s Free
Independent Course Catalog today and
discover how easy and affordable it is
to get started on your Bachelor Degree.

World College is affiliated with

[

Complete the Entire
Degree Program Under

One Roof. Yours!

Only World College offers an
independent study, four year
technical degree which can

be completed through one
school. All lab equipment®,
parts, and software are
included in your tuition and
the program’s 300-plus
laboratory experiments can be
completed in your own home.

You Pay Only For Time
Actually Used.

World College not only
provides a means to earn

a Bachelor Degree while
fulfilling current obligations,
but there are no restrictions
on how fast you can complete
the program. At World
College, you pay tuition only
for the actual upper-level
semesters it takes to graduate.
The quicker you complete the
program, the less you pay in
tuition. It’s an effective way to
keep you motivated in order
to complete the course and
move on to a better paying
position as quickly as possible.
Currently not available in Ohio.

* Student must have access to a personal
computer system.

=== T A

I D YES! Please send me

World College’s Free Course
Catalog detailing the full
curriculum.

P
o
3
@

Address:

>
o

o]
<

State: Zip:

T
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3
[}
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Age:

I Return to:

| World College

I Lake Shores Plaza
5193 Shore Drive, Suite 113

I Virginia Beach, VA 23455-2500
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Whats new in the fast-changing video industry.

DAVID LACHENBRUCH

® Home Digital VCR. Fifty com-
panies worldwide have agreed on
specifications for all-digital consum-
er VCRs designed for standard TV
formats—NTSC, PAL, and
SECAM—and HDTV. Meeting in
Tokyo, the Digital VCR Conference,
organized last September, ratified
earlier proposals and added some
features. The specifications will be
submitted to the International Elec-
trotechnical Commission (EC) for
adoption as a world standard in an
attempt to avert a standards battle
in the future. The system is de-
signed to record both analog and
digital broadcasts as digital signals.
The new digital video recorders, or
DVRs, could be in stores as early as
next year—initially at high prices.
The first models in the U.S. are like-
ly to be for standard (non-HDTV)
broadcasts only.

One immediately noticeable fea-
ture of the new format is the cas-
sette, which is considerably smaller
than current VHS types. Two sizes
are specified—one presumably for
camcorders and the other for home
decks. The smaller type is about the
size of a digital audio tape
(DAT) cassette. It measures
2.6%x1.9x0.48 inches and is de-
signed to record for 60 minutes in
standard mode and 30 minutes in
HDTV. The larger cassette is just
slightly bigger than an audio-cas-
sette box, at 4.9 X3 X 0.57 inches;
it can store 4% hours of standard
video, and half that amount of
HDTV. The cassettes contain Va-
inch-wide tape with evaporated
metal “or equivalent” coating. An
optional feature of the cassette is a
built-in IC memory for storage of a
table of contents, recording dates,
program title, and otherinformation.

The Specifications. The sys-
tem will use digital component re-
cording for video. For all existing
non-HDTV standards, the lumi-
nance sampling frequency will be
13.5 MHz, the video quantization
will be 8 bits, and the video record-

ing frequency will be 25 megabits
per second after bit-rate reduction.
The audio track will use 48 kHz (18
bits) for two-channel recording, and
32 kHz (12 bits) for four-channel re-
cording. Audio specifications are
similar to those for DAT recording,
and presumably were chosen to
make digital copying difficult—al-
though the specifications as re-
leased did not contain any specific
mention of anti-copy system.

Tape speed for 60-Hz systems
(such as NTSC) will be 18.812 milli-
meters per second; for 50-Hz sys-
tems (PAL, SECAM), 18.831 mm/
sec. Discrete cosine transformation
(DCS) will be used for video rate
reduction. For high-definition sys-
tems, the video luminance sampling
frequency will be 40.5 MHz; the vid-
eo recording rate will be 50 mega-
bits per second after bit rate
reduction for both ""?%o and '25%s0
systems. The tape will run at 27 594
mm/sec in both modes.

Detailed specifications are avail-
able for only one high-definition sys-
tem—Japan’s analog MUSE trans-
missions—because no country has
yet adopted a digital HDTV system.
However, the conference assigned
working groups to develop detailed
specifications for new HDTV sys-
tems—one for the Grand Alliance
system now undergoing tests in the
United States, and another for the
proposed European digital HDTV
system.

How soon, how much? Al-
though industrial and broadcast ver-
sions of the new digital recorders
could appear relatively soon, afford-
able consumer models could take
quite a bit longer. One estimate is
that the first versions will cost more
than $S3000. JVC, the inventor of
VHS recording and a member of the
Digital VCR Conference, is trying to
reassure the public that VHS will
continue to live, particularly in view
of the vast library of material already
recorded on VHS. For the near
term, JVC is pushing its compatible

analog HDTV recording system, W-
VHS, which is already available in
Japan for recording and playback of
standard, widescreen, and HDTV
signals. However, it seems unlikely
to achieve any great popularity in
the U.S. or Europe.

® Tapeless recording. Tape |
might not be the last word digital
recording. The first no-moving-parts
recorders for consumer use are be-
ginning to appear. Norris Communi-
cations, of Poway, California, is
planning the first deliveries this
summer of a voice recorder that
uses solid-state flash memory mod-
ules instead of tape. Initially, the
"SoundClip” modules will have a
playing time of 30 minutes, but Nor-
ris plans to extend that to 120 min-
utes and eventually to offer a music
.recorder. The initial solid-state dig-
ital voice recorder is a pocket de-
vice that will list for $199.

In video recording, there are in-
creasing warnings that the mechan-
ical recording is doomed to
disappear—just as the spinning
disc and the mechanically rotated
tuner disappeared from the televi-
sion set. John Bermingham, vice
president of AT&T's Advanced Com-
munications Technologies Group,
recently called magnetic media “an
endangered species” and classified
optical discs as merely a short-term
interim replacement. Addressing a
group of recording media ex-
ecutives, he forecast relatively rapid
change to solid-state recording.
With increasing sophistication of
data-compression algorithms,
denser and less expensive solid-
state devices, and development of
broadband communication into the
home, mechanical recording is
doomed, he said.

Microelectronics will make possi-
ble chips with “up to a billion com-
ponents each” within about 15
years, Bermingham said. At some
time in the future, “audio compo-

Continued on page 25
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Design and Verify Circuits. Fast.

Electronics Workbench®
=V Version 3

Analog Module includes:

« complete control over all component values

«ideal and real-world models for active
components

« resistors, capacitors, inductors, transformers,
relays, diodes, Zener diodes, LEDs, BJTs,
opamps, bulbs, fuses, JFETs, and MOSFETs

« manual, time-delay, voltage-controlied and
current-controlled switches

« independent, voltage-controlled and current-
controlled sources

« multimeter

« function generator (1 Hz to 1 GHz)

* dual-trace oscilloscope (1 Hz to 1 GHz)

s Bode plotter (1 mHz to 10 GHz)

» SPICE simulation of transient and steady-state
response

filo Ldit Circult Window Malp | st | [o5]
Hgates o

fi

LT ,1;%
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Digital Module includes:

« fast simulation of ideal components

» AND, OR, XOR, NOT, NAND and NOR gates

* RS, JK and D flipflops

» LED probes, half-adders, switches and seven-
segment displays

wword generator (16 cight-bit words)

» logic analyzer (eight-channel)

» logic converter (converts among gates, truth
table and Boolean representations)

T Ao tun!-jﬂ@t,m)

T

Complement Your Test Bench

Here’s why Electronics Workbench belongs on your test bench:
Wires route themselves. Connections are always perfect. And the
simulated components and test instruments work just like the real
thing. The instruments are indestructible and the parts bin holds
an unlimited supply of each component. The result: thousands of
electronics professionals and hobbyists save precious time and
money. Over 90% would recommend it to their friends and
colleagues. Electronics Workbench: the ideal, affordable tool to
design and verify your analog and digital circuits before you
breadboard.

And now the best is even better - Electronics Workbench
Version 3.0 is here. It simulates more and bigger circuits, and
sets the standard for ease of use. Guaranteed!

& Featuresin Version 3 | Eiecronics
¢ Workbench

» new components include JFETs, MOSFETS,
voltage-controlled and current-controlicd sources
and manual, time-delay, voltage-controlled and
current-controlicd switches

« real-world models for opamps, BJTs, JFETSs,
MOSFETs and diodes - over 100 models available

* M$-DOS version now supports up to 16 MB of
RAM for simulation of bigger circuits

« new Microsoft” Windows' ™ version available

e technical support now also available on
CompuServe’

Just $299!
Electronics Workbench’

The electronics lab in a computer™

Call: 800 263-5552 %

INTERACTIVE IMAGE TECHNOLOGIES LTD. i
908 Niagara Falls Blvd. #068, North Tonawanda, NY 14120-2060 M',{m-r
Telephone: (416) 361-0333 FAX: (416) 368-5799 COMPATIBLE WY

*30-day money-back guarantee. Y

| <
Prices in U.S. dollars. shipping $15. Offer valid in U.S. and Canada only.
All trademarks are the property of their respective owners.
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AM INTERFERENCE

I've put amplifiers and speak-
ers in several rooms of my
house, and they’re all driven by
line-level signals from a distri-
bution amplifier in my living
room. Everything works well ex-
cept that | can always hear a lo-
cal AM radio station from the
speakers. Do you have any idea
what’s causing this, and can you
suggest any solutions?—B.
Fishen, Albany, NY

This kind of interference can be a
real pain in the neck to eliminate
since there are several factors that
can cause it. | can make a few sug-
gestions, but I'm willing to bet that
you'll have to do a lot of work to
make it disappear completely.

The problem you're having is that
something in your system is acting
as an antenna and introducing the
AM signal into the input stage of
your power amplifiers. The cable
running from your distribution ampli-
fier to the individual power ampli-
fiers is probably a standard audio
cable with a single conductor and a
shield. If I'm right about that, you
should replace it with two-conduc-
tor shielded cable and use the
shield as a chassis ground.

The best way to find the source of
your problem is to disconnect the
inputs to the power amplifier and
short them by connecting a short
piece of wire from signal to ground
at the back of the amplifier. If that
kills the AM radio signal, you'll know
that the cable from the distribution
amplifier is acting as an antenna.
That means you'll have to replace
the wire connecting the two.

| suggest that you try replacing
the cable by just placing it on the
floor before you go to the trouble of
routing it through the walls. If this
solves the problem, you've got
some rewiring to do. If you're still
getting the AM signal, then the
chances are it's sneaking in through
the power line. Then only way to get
rid of it is to use a powerline filter.
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FIG. 1—BASIC AM TRAP. This trap can
prevent AM signals in the AC power line
from getting into audio equipment.
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The schematic in Fig. 1 is a basic
AM trap for the power line that I've
used with success. Remember to
follow proper safety procedures
when you're working with 120 volts
AC. Put the circuit in a plastic box
and be sure to ground the trap prop-
erly. AM signals are really pervasive
and hard to eliminate. If the filter
shown here doesn't clean up the
audio, try a commercial line filter as
the next step.

MCA TO ISA ADAPTER

| own an IBM PS/1 model 2121-
E42 that has Micro Channel Ar-
chitecture expansion slots on
the motherboard. | would like to
use some ISA (Industry Stan-
dard Architecture) cards in the
computer since they’re less ex-
pensive, and there’s also a much
larger variety of them available. |
need information about the pin
assignments for the Micro
Channel Bus, and would like to
know how | could make some
kind of an adapter.—R. Keats,
Rexdale, Ontario

In its short life, the PC industry
hasn't had much time to generate
the kinds of stories that go down in
history, but IBM’s switch to the
Micro Channel Bus is certainly
something that will be discussed in
MBA classes for years to come.

When the original PC was de-
veloped in the early 80's, its bus
allowed for expansion. The design
of the PC followed the path pre-
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viously taken by Apple and, before
that, the older S-100 based comput-
ers. The motherboard carried the
CPU, memory, and the circuitry to
support expansion cards.

Although IBM also marketed
software under its own name (most
of it was licensed from other compa-
nies), it realized that its success de-
pended on the creation of a third-
party market that would make hard-
ware and software for use with IBM
personal computers. IBM published
the specifications of the bus and
made them available to any compa-
ny that wanted to go into the busi-
ness of making plug-in peripherals
for the IBM PC. This was the same
strategy that had been successful
for Apple and others.

When the IBM-AT was developed
around the 80286 processor, the
bus was expanded to 16-bit width,
and the specifications were again
made available to anyone who want-
ed them. Both the 8- and 16-bit
buses were far from perfect in terms
of speed and signal availability, but
they did provide a standard for the
industry.

The bus was completely re-
designed for 32-bit machines, and
IBM started shipping computers
with the Micro Channel bus. This
was a good architecture that cor
rected the shortcomings found in
the ISA standard, but the specifica-
tions and pinouts of the Micro
Channel bus remained proprietary.
If you wanted to make cards for the
newer IBM PCs, you had to pay for
the privilege.

This licensing and royalty require-
ment caused a lot of companies to
stay away from the newer IBM PCs.
Remember that when IBM switched
to Micro Channel, the clone and
compatible industry had taken on a
life of its own. There was some con-
fusion about a new standard but,
after some time, the EISA (Ex-
tended industry Standard Architec-
ture) and VESA (Video Electronics
Standards Association) standards
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SURVEILLANCE
& SECURITY

FM TRANSMITTERS
MINIATURE (KITS)

* 3-VOLT FM XMTR, up to 300 ft. indoors,
1500 ft. outdoors

* PHONE XMTR, range to 500 ft., uses
phone-line power

* Sound-Activated XMTR, range to 500 ft.

= 2-STAGE XMTR, 9-Volt, very powerful

All above require simple soldering
at 2 to 4 places. Broadcast on std
FM band. Assemble in less than 5
minutes. Any of the above $29.95**

TELE CALL FORWARDER. Transfers
incoming calls to any number you
select. $99.00*

CALLER ID. Registers incoming
number and stores to 50 numbers.
$99.00*

TEL REGISTER WITH PRINTER.
Records dialed number, duration, and
prints record. 16-digit display with
security lock control. Stores up to 40
calls.$149.00*

TEL REGISTER W/O PRINTER.
Records dialed number and time.
16-digit display. Holds up to 145 num-
bers in memory. $99.00*

12-HOUR LONG-PLAY RECORDER.
Modified Panasonic. Records 6 hrs.
on each side of 120 tape (supplied)
Compatible with VOX and Tel Rec
Adapter. $119.00*

VOX VOICE-ACTIVATED SWITCH.
Makes recorder self-activating with
voices or other sounds. Great for
radios and scanners. Provisions for
external mike and/or patch cord.
$28.50**

TELEPHONE RECORDING ADAP-
TER. Records incoming and outgoing
calls. Use of handset controls
recorder and records both sides of
conversation. $28.50*

TELEPHONE SCRAMBLERS. Over
51,000 separate codes; impossible to
break code. Assures utmost privacy.
$295.00"

VOICE CHANGER. Changes man’s
voice to lady’s and vice versa. 4 sep-
arate settings. ldeal for disguising
voice. $29.95**

RF BUG DETECTORS,
AND MUCH MORE
For Shipping and Handling add *$5.00 and
**$2.00 per item. Colo. residents add sales tax.
Mail.Order. VISA, M/C, COD's o.k. Inquire for
dealer prices. Free catalog.

TOLL FREE 1-800-926-2488

A.M.C. SALES, INC.
193 Vaquero Drive
Boulder, CO 80303
Tel: (303) 499-5405
Fax: (303) 494-4924

Mon-Fri 8 am. - 5 p.m. Mtn. Time
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FIG. 2—TRANSISTORS CAN BE USED to control any 78xx series regulator with logic
signals. Both transistors are controlled by the logic ievel present at the base of Q1.

were developed, and the PC indus-
try had a 32-bit standard of its own.

It's clear now that the Micro
Channel Bus, no matter how good a
bus it is, will remain exclusively IBM,
and it's unlikely that it will be a stan-
dard for anyone but IBM. Since
there are licensing and royalty fees
that are associated with it, any third-
party product made for the Micro
Channel bus will necessarily be
more expensive than a similar prod-
uct made for the ISA bus. And, as
long as the specifications for the
Micro Channel bus remain proprie-
tary with IBM, you won't be able to
find the pin assignments in the refer-
ence section of your local library, or
adapter cards on the shelves of
your local computer store.

REGULATOR SWITCH

I'm using several 78xx series
three-terminal voltage reg-
ulators in a circuit that [ built,
and [ need a way to turn them on
and off with logic level signals
that are generated by another
part of the circuit. | don’t want to
use a brute-force approach with
relays, so please tell me how to
do it with solid-state devices.—
D. Ketting, St. Louis, MO

There's no internal circuitry in the
78xx series devices that can tumn
them on and off. | don't know why
you're against using relays but,
since you are, you'll see it's also
simple to control them with a tran-
sistor.

The schematic in Fig. 2 gives you
the basic idea of how to control any
of these regulators with logic sig-
nals. Both transistors are set up as
simple switches, and their opera-
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tion is controlled by the logic level
present at the base of Q1. When-
ever a high is presented to the base
of Q1, the resulting low at its collec-
tor pulls enough current through R1
to turn on Q2. Using two transistors
is a good idea because Q1 not only
does the inversion needed to prop-
erly control Q2, but it also acts as a
buffer to isolate the control logic
from the power supply.

The component in the circuit
whose value is critical is R1. It has to
pass enough current to turn on Q2.
However, it's easy to calculate the
value for R1. You'll need about 50
milliamperes of current to turn on
Q2, and the value of R1 can be de-
termined from Ohm's law as follows:
R1 = V{nrea/50 milliamperes
You can see from the schematic
that all the regulator current must
pass through Q2, so make sure you
use a part that can handle whatever
current your circuit is going to draw.
It would be smart to heatsink Q2 as
well.

IS IT SAFE?

I’'m thinking of buying a larger
hard drive for my computer, and
am intrigued by the possibility
of using disk-doubling software
to let me increase the amount of
storage. | could get 340 mega-
bytes with a 170-megabyte
drive, 420 megabytes from a
210-megabyte drive, and so on.
Is this kind of software safe to
use?—P. Murphy, Victoria, NJ

Data-compression software has
become really popular in the last
couple of years, and will probably be
used for years to come. Although

Continued on page 82
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Just like these
Fully Trained
Electronics
Professionals

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

Daniel Wade Reynolds

Industrial Electrician

Ore-ida Foods

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

Dan Parks

Marketing Manager/C Prod
Analog Devices, Inc.

.:-"' '

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

Britt A. Hanks

Director of Engineering

Petroleum Helicopters, Inc.

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

o ical Technici

4 Eloct)
Electr

U.S. Air Force

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

Service Manager/Technician

Threshold Audio & Video

Graduate with an Associate

Degree from CIE!

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

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

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

IT'S THE ONLY SUBJECT
WE TEACH!

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

Send for CIE's FREE Course Catalog and | S
See How We Can Help Your Career Too! b —m'm’a'c's -

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

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

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

CIE pioneered the
first Electronics
Laboratory

Course

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

Y ES ! | want to get started.

Send me my CIE course catalog
including details about the
Associate Degree Program. (For
your convenience, CIE will have a

is best for you, CIE can get Q Active Duty

you started with core lessons

: 3 i f Electroni 5
apphcable to all areas in Cleveland Institute of Electronics, Inc

1776 East 17th Street
Cleveland, OH 44114

A School of Thousands.

|

|

|
graduate. I representative contact you - there
PERSONALIZED I is no obligation.) I

Please Print Clear!

TRAINING..TOMATCH | ’ aE64 |
YOUR BACKGROUND. | Name |
While some of our students
have a working knowledge of I Adoress I
electronics others are just | . |
starting out. That's why CIE I
has developed twelve career I State Zip Age
courses and an A.A.S. | - 1
Degree program to choose Phone No. _
from. So, even if you're not | Check box for G.). Bill Benefits.
sure which electronics career || O Veteran

|

|

L-----I
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RADON MONITOR REVISITED

There were several errors in the
article "Radon Monitor” published
in the January and February 1994
issues of Electronic Now. In Fig. 4
(voltage tripler, Jan, p. 61) diode D2
should be reversed. In Fig. 10
(power supply, Feb, p. 70) resistor
R3 should be 3.3-kilohms.

Almost any general purpose
JFET can be substituted for the Na-
tional Semiconductor J201 spec-
ified for Q1 in Fig. 2 (Jan, p. 58)
provided the drain resistor is se-
lected as described on page 62. For
example, the 2N3819 (Radio
Shack) will work if R1 is 510 ohms.
However, the on resistance of some
JFETs could be so low that it would
cause excessive power drain.

In Fig. 6 (pulse-rate counter, Jan,
p. 67), any matched general pur
pose JFETs can be substituted for
the two 2N5566 JFETs, Q4-a and
Q4-b, (including the 2N3819) with-
out affecting temperature drift sig-
nificantly. However, it might be
necessary to substitute different
values for resistors R10 and R13 to
zero the meter properly if the JFETs
are not closely matched.

Also in Fig. 6, one section of an
LM324 quad op-amp (Radio Shack)
used as a comparator can replace
the LM392 specified. (Disable its
unused sections by grounding their
inputs.

Itis not necessary to remove all of
the plastic coating from the inside
surface of the cathode sleeve: The
sleeve is conductive enough to al-
low charge combination. Remove
only enough to assure a sound high-
voltage capacitor connection.

In response to a question about
the effective volume of the bev-
erage can chamber, it is consider
ably smaller than the physical
volume of the can. The reason for
this is:

Free electrons, from alpha parti-
cle ionizations, are repelled by the
negatively charged cathode toward
any relatively positive surface. The

anode wire collects only about one-
quarter of those electrons because
it is essentially at ground potential;
most are attracted to the ends of
the can, which are also at ground
potential.

Alpha particle ionizations can oc-
cur anywhere within the chamber,
but only those electrons released
near the middle of the chamber are
likely to be attracted to the anode
wire. As a result, the can's vol-
umetric efficiency is only about 25
% or about one-quarter of its phys-
ical volume.

| gave a calibration constant of 1.9
for k/(n X VE) in the article, but
based on a year of additional field
testing, | now | believe that constant
should be 2.1.

Experimenters should be sure to
subtract the background (or out-
door air) count rate from the indoor
rate when calculating actual radon
concentration:

Radon (pCi/l) = 2.1 (indoor rate -
outdoor rate)

I'll be happy to answer any further
questions about the Radon Monitor
from readers directly by mail. Please
include a self-addressed, stamped
envelope. PAUL NEHER
1016 Engler Road
Las Cruces NM 88005

IMPROVING TECHNICIAN
TRAINING

| read with great interest Larry
Steckler’s editorial in the March is-
sue of Electronics Now. As an elec-
tronics engineering (laboratory)
technician, there are a few points
that I would like to contribute to the
discussion.

In my college, certain basics,
such as soldering techniques, wir
ing, and circuit layout (for prototype
construction), were not taught.
Teachers apparently thought that
those skills would be taught in in-
dustry. But after graduation, | found
that employers were annoyed that
technicians weren't taught those
skills in school.
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I would very much like to see col-
leges take the approach that in-
structors are like supervisors at
work, and the students must learn
to function in the real world. A
school environment, where there is
less pressure, is the ideal place to
teach students what the industry
expects from them.

Most people in industry don't
seem to know who (or what) they 're
hiring. Someone should clarify the
difference for them between a fac-
tory technician (the person who
specializes in troubleshooting, test-
ing. and repair) and a laboratory
technician (who can do basic design
work, solder, and keep an engineer-
ing notebook).

| was trained as a laboratory tech-
nician. During my last year in col-
lege, my final exam required that |
design and build simple circuit pro-
totypes. That kind of exam encour-
ages technicians to decide if they
prefer to work in a laboratory orin a
factory. Those who choose the lab-
oratory are taught basic circuit de-
sign concepts.

Companies such as Motorola of-
fer semiconductor data manuals to
colleges free of charge. All an in-
structor need do is write to the com-
pany on college letterhead paper
and specify the number and titles of
the manuals he wants.

| would like to encourage more
college instructors to do that. If the
teacher explained to the students
what components are available and
how to work with actual component,
their learning would be enhanced.

Students of electronics tech-
nology face two main stumbling
blocks in school—lack of money for
building circuit projects and lack of
access to information about how to
build them. If, at least, basic elec-
tronic components (such as stan-
dard resistors, logic-gate, and timer
ICs) were made more readily avail-
able to students, | think that their
learning would skyrocket.

It might take a combination of two
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Ve don’t just make
1r test equipment
petter...

o " we make it here,
- and we sell it for less!

Unmatched quality. For over 20 years, Global Specialties has built the
world’s most reliable electronic testing and design equipment... and sold it
for significantly less than its competition. How? By eliminating the features
you don’t need, but that drive your costs way up!

American made. Every Global product is designed and built in New
Haven, Connecticut. You get the satisfaction of buying the best... made in
the U.S!!

A tradition of value. For more than two decades, major high-tech
companies, government and military contractors, and electronics hobbyists
have relied on Global to give them just what they need: low cost... high
quality... and real value!

GLOBAL MAKES: Breadboards & Prototyping Cards
. Instruments - Power Supplies - Data Acquisition
Boards - Frequency Counters - Logic Probes &
Analyzers - Enclosures -+ And more!

B an
nterplex Call 1-800-572-1028 toll-free for a current
E@d@ﬂSﬁFﬁ@S catalog today, or write to: Global Specialties, GLOBAL

®
company 70 Fulton Terrace, New Haven, CT 06512. SPECIALT'ES

Just what you need...
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Earn Your B.S. Degree
in
ELECTRONICS
or
COMPUTERS

F -

By Studying at Home

Grantham College of Engineering,
now in our 43rd year, is highly ex-
perienced in “distance education”—
teaching by correspondence—through
printed materials, computer materials,
fax, and phone.

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

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

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

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

Write or phone for our free
catalog. Toll free, 1-800-955-2527, or

<
Ssee mailing address below.

S °

3

= Accredited by

g the Accrediting Commission of the

=z National Home Study Council

8 .

c

e

S GRANTHAM

“ College of Engineering
18 Grantham College Road

Slidell, LA 70460

approaches to get my ideas accept-
ed. The first, borrowed from high-
school lunch programs, is subsidies
for students for buying compo-
nents. The second would be for
manufacturers to offer sample com-
ponents to students free of charge.
That policy would be good public
relations, and the companies could
write off the expense as advertising.

Along with the components made
available at no cost to students, the
manufacturers could include copies
of any recently superseded data
books that they would normally
throw away.

By the way, what happens to all
those outdated issues of elec-
tronics magazines that the news-
stands don't sell? I'd suggest that
they be shipped off to the elec-
tronics schools instead of being
thrown away. Rather that take a loss
for magazines that are not sold, the
publisher could write off the ex-
pense as “educational assistance.”

I'm sure there are plenty of other
good ideas out there for encourag-
ing electronic technician training,
but | think these make a good start.
KLAUS SPIES
Niles, IL

LCD PANEL REPAIR

In response to the Q&A inquiry
titted “Dangerous Cleaner” (Elec-
tronics Now, February 1994), it
might be possible to repair a broken
LCD panel. If you can see the LCD
segments while rotating a pair of
polarized sunglasses over the dis-
play. it can probably be fixed easily.

Buy a low cost item with a small
LCD display such as a game (about
$6) and remove the tin-oxide coated
polarizing sheets from the front and
back. Place the appropriate sheet in
front of the LCD panel in the proper
orientation, and you're set.

| repaired an LCD watch this way.
Its polarization coating was partially
removed because of a cracked crys-
tal and exposure to steam.
RON DOZIER
Wilmington, DE

IMPEDANCE MATCHING
I would like to respond to M.
Bith's question that appeared in
Q&A in April. Speaking from experi-
ence, | believe that Q&A's sugges-
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tion—matching a low-impedance
microphone to a high-impedance in-
put—would give very poor results.

It is apparent that Mr. Bith is al-
ready experiencing hum as well as
low-level output. The amplifier
would raise the microphone’s out-
put level, but | believe the hum
would be increased proportionally.

High-impedance microphones
have two disadvantages. First, mi-
crophone lines tend to pick up 60-
Hz hum, which can be induced in the
microphone cable line and/or its ex-
tension. Second, long microphone
lines will drastically reduce high-fre-
quency response because of the
effective capacitance between the
center conductor and shield.

Both of those drawbacks are
eliminated with low-impedance mi-
crophones having a balanced line
input. Generally, that means the use
a microphone transformer. That
transformer then accepts any in-
duced voltage on one line and bal-
ances it out with an equal but
opposite voltage on the other line.

Moreover, interconductor capaci-
tance, while not reduced, has vir-
tually no effect on the low
impedance involved. Another ap-
proach takes advantage of the im-
pedance switch found on most low-
impedance microphones by allow-
ing them to be switched to high. If
that is done, use a single-conductor,
high-impedance cable because has
lower capacitance. | hope this sug-
gestion helps.

DWIGHT EGGLESTON
Hendersonville, NC

COMPLEMENTARY PAIR PREAMP

Thank you for presenting Ray
Marston’s article, “Audio Ampli-
fiers” (Electronics Now, March
1994). | have long been interested in
audio circuits, especially those con-
taining discrete transistors. Over
the years, |'ve enjoyed reading arti-
cles on this subject in Electronics
Now and before that in Radio-Elec-
tronics.

However, | can't recall seeing my
favorite audio preamplifier circuit
before—the complementary pair
shown in Fig. 1. Here are some of its
benefits: high input impedance (ap-
proximately R1) and a low output
impedance (significantly lower than

Continued on page 82
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EQUIPMENT REPORTS

BDM40 Benchtop Digital Multimeter

ost readers of this maga-
zine are familiar with
bench testing; it's a es-

sential part of working with elec-
tronics. For infrequent testing, a
handheld multimeter might be suffi-
cient. However, anyone who is
doing bench testing day-in and day-
out needs test equipment better
suited for benchtop use.

A handheld multimeter is the per
fect tool for general-purpose test-
ing both because of its versatility
and portability. It can be a techni-
cian's "Swiss Army knife"—a real
lifesaver for countless unexpected
repairs. But you would never see an
auto mechanic repairing a car with a
Swiss Army knife—there are better
tools for the job. Similarly, although
a TV service center might have a
few handheld multimeters in its
equipment arsenal, you are sure to
find benchtop test instruments
being used for benchtop testing.

Benchtop test equipment is usu-
ally intended for making only a few
specific kinds of tests. However, itis
generally capable of making those
measurements with greater ac-
curacy and precision than handheld
units. Traditional digital multimeter
(DMM) functions are the measure-
ment of AC and DC voltage, AC and
DC current, and resistance. While
some handheid units might boast
ten times that number of features,
the additional features usually lack
the precision and operating range
for professional work.

A person who uses a DMM every
day wants a unit that's easy to posi-
tion on a test bench and that stays

put. The unit should also have a dis-
play that's easy to read from as wide
an angle as possible. The liquid-
crystal display on a portable DMM
conserves battery power, but it can
be hard to see from wide angles.
Because battery power con-
servation is usually not a concern at
the test bench, power-hungry LED
displays, which are much easier to
see, are practical.

The Wavetek BDM40

When buying a benchtop DMM
it's a good idea to find one that
strikes a happy median between
price and performance—an exam-
ple is the mode! BDM40 from Wave-
tek Corporation (9045 Balboa
Avenue, San Diego, CA 92123,
619-279-2955). This 4'.-digit, true-
RMS benchtop DMM has a list
price of $429.

The BDM40 can measure AC and
DC voltage in five ranges to 1200
volts, AC and DC current in six
ranges to 20 amperes, and resis-
tance in six ranges to 20 megohms.
It can also test diodes. Each mea-
surement range has automatic po-
larity detection, overrange indica-
tion, and overload protection. All of
the measurement functions are en-
abled by interlocking pushbuttons,
and the LED display characters are
a Ye-inch high. A pair of test leads,
two spare fuses, and an instruction
manual are included in the price.

The BDM40 is housed in a rug-
ged gray plastic case that measures
about 10 inches wide by 12 inches
long. The rubber-cushioned carrying
handle also doubles as a bail that
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locks into various positions making
the DMM very easy to position. The
power cord plugs into the back of
the meter and, when not in use, can
be wrapped around two plastic lugs
molded onto the case. The back of
the instrument, or the bottom de-
pending on how you look at it, has
two wide rubber feet that allow the
DMM to stand in a vertical position.

Measurements

Four input jacks are provided on
the front panel: volt/ohm, common,
and 2- and 20-ampere current. The
test probes must be plugged into
the different jacks, depending on
whether current or voltage and re-
sistance is to be measured. A red
push-on, push-off switch turns the
power on and off.

The DMM can measure AC volt-
age to 1000 volts in 200-millivolt, 2-
volt, 20-volt, 200-volt, and 1000-volt
ranges. The true-RMS function is
pushbutton-enabled for AC and
AC +DC coupled measurements.
DC voltage measurements can be
made in the same ranges up to 1200
volts.

Alternating and direct current (AC
and DC) can be measured in 200-
microampere, 2-milliampere, 20 mil-
liampere, 200 milliampere, 2-am-
pere, and 20-ampere ranges. Two
current-input jacks are provided on
the front panel of the unit; one is for
measurements up to 2 amperes,
and the other must be used for cur
rent measurements between 2 and
20 amperes.

Resistance can be measured in
six ranges: 200 ohms, 2 kilohms, 20
kilohms, 200 kilohms, 2000 kilo-
hms, and 20 megohms. In the first
two ranges, the value of lead resis-
tance will show up on the display.

The 4'2-digit (20,000-count) dis-
play can register measurements
from 0000 to 19999. The polarity of
the input signal is indicated by the
appearance of a sign on the left side
of the display. The position of the

Continued on page 77
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Countcersurveillance

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 wealthy! Yes, profes-
sionals, even rank amateurs, may be lis-
tening to your most private con-
versations.

Wake up! 1f you are not the victim,
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.

There is a thriving professional service
steeped in high-tech techniques that you
can become a part of! But first, you must
know and understand Countersurveilance
Technology. Your very first insight into
this highly rewarding field is made possi-
ble by a video VHS presentation that you
cannot view on broadcast television, sat-
ellite, or cable. It presents an informative
program prepared by professionals in the
field who know their industry, 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 Information Thieves

Discover the targets professional
snoopers seek out! The prey are stock
brokers, arbitrage firms, manufacturers,
high-tech companies, any competitive
industry, or even small businnesses in the
same community. The valuable informa-
tion they filch may be marketing strat-
egies, customer lists, product formulas,
manufacturing techniques, even adver-
tising plans. Informatinn thieves eaves-
drop on court decisions, bidding
information, financial data, The list is
unlimited in the mind of man—es-
pecially if he is a thief!

You know that the Russians secretly
installed countless microphones in the
concrete work of the American Embassy
building in Moscow. They converted

1-516-293-3751

HAVE YOUR
VISA or MC CARD
AVAILABLE

what was to be an embassy and private
residence into the most sophisticared re-
cording studio the world had ever
known. The building 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 communications, telephone calls,
and everyday business meetings and
lunchtime encounters. Businessmen need
counselling on how to eliminate this in-
formation drain. Basic telephone use cou-
pled with the users understanding that
someone may be listening or recording
vital data and information greatly reduces
the opportunity for others to purloin
meaningful information.

r
! CLAGGK INC. EN
: P.O. Box 4099 ¢ Farmingdale, NY 11735

t

I Please rush my copy of the Countersurveillance Technigues
: Video VHS Cassette for a total cost of $53.95 cach (which
: includes $4.00 postage and handling).

I No, of Cassettes ordered

: Amount of payment $

I Safes ax (N Y 5. only)

: Fotal enclosed

I Billmy [ visa [ MasterCard

: Card No.

: Expire Date /

: Signature S

| Name S

b Address -

HRES  Sute 7P

: All payments in U S A, funds. Canadians add $1.00 per VHS
: cassette. No foreign orders.,
g g g e D
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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 telephone
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 ina
matter of seconds, in any object or room.
Today you may have used a telephone
handset that was bugged. It probably
contained three bugs. One was a phony
bug to fool you into believing you found a
bug and secured the 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 to 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-acti-
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 too easily.

This advertisement was not 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-
tents, you have taken the first important
step in either acquiring professional help
with your surveillance problems, or you
may very well consider a career as a coun-
tersurveillance professional.

The Dollars You Save

To obtain the information contained in
the video VHS cassette, you would attend
a professiunal seminar costing $350-750
and possibly pay hundreds of dollars more
if you had to travel to a distant city to
attend. Now, for only $49.95 (plus
$4.00 P&H) you can view Countersur-
veillance Techniques at home and take
refresher views often. To obrtain your
copy, complete the coupon or call.
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VGA-TO-NTSC CONVERTER.
The VideoOut plug-in card
and software from
International Computers
allows the images on a
computer screen to be dis-
played on a television
monitor or be saved to vid-
eotape for a VCR. Capable
of displaying text and
graphics and both black
and white and color
screens, it can be used to
create demonstration vid-
eotapes and instructional
videos. VideoOut works on
any IBM PC/XT/AT or
compatible computer with
a VGA display adapter. If
the VGA card can send in-
terlaced signals, VideoOut
can display them on a tele-
vision monitor in 480-line
resolution. It will also work
with non-interlacing VGA
cards.

VideoOut includes a
board that functions as a
pass-through for the VGA
video signals. A program
remains resident until the
hot key is pressed for start-
up. The registers on the
VGA card are reprogram-

med to convert the video
signal to NTSC timing.

VideoOut supports both
text and graphics modes. It
contains a lookup table for
determining the proper ad-
dressing and mode number
for the VGA installed. it
also identifies the specific
board’s manufacturer auto-
matically.

The card is installed in
the computer, and the ca-
ble from the VGA card is
unplugged and plugged
into the top connector of
VideoOut card. The VGA
cable provided is then
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plugged between the VGA
card and the bottom con-
nector of VideoOut. An ad-
ditional cable included con-
nects the VideoOut card to
the television, monitor, or
VCR.

The VideoOut 4.2 x 4-
inch plug-in board, two ca-
bles and connectors,
user's manual, and soft-
ware diskettes are priced
at $99.

International Computers
12021 West Bluemound
Road

Wauwatosa, WI 53226
Phone: 414-764-9000

AC SWITCHING DEVICE. The
MasterSwitch with master
and slave AC outlets per
mits you to turn on your
television with your remote
cortrol while it turns on
your stereo or amplifier au-
tomatically. Now you can
hear television sound
through your stereo sys-
tem with one convenient
remote control setting.
Any electrical appliance
plugged into the slave out-
let will automatically switch
on or off depending on the
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on/off status of the device
which is plugged into the
master outlet. The current
level threshold at which the
slave outlet switches is ad-

justable with a sensitivity
control. That control can
cause the unit to ignore low
current being drawn from
the master outlet. The
MasterSwitch also in-
cludes an auto/manual
switch.

The MasterSwitch
works in most situations
where you want the on and
off function of one or more
appliances controlled by a
master appliance. A three-
way tap or a power strip
can be plugged into the
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slave outlet to control more
than one appliance.

In the automatic position
the MasterSwitch
functions normally, but a
manual position overrides
the circuitry and turns on
the slave outlet whenever
desired. The maximum cur
rent rating for each outlet is
4 amperes (480 watts).

Plans, instructions and
circuit board patterns for
building your own
MasterSwitch is priced at
$7.50. That Documenta-
tion with a printed circuit
board is priced at $14, and
a kit with all documentation
and parts is priced at $39
plus $4 S&H. A fully as-
sembled and tested unit is
priced at $S49 plus $4 S&H.
California residents add
8.25% sales tax.
Progressive Concepts
1313 North Grand Avenue
Suite 291
Walnut, CA 91789
Phone: 909-626-4969

12-DIGIT UNIVERSAL COUN-
TER. Hewlett-Packard has
increased the resolution of
its universal-counter family
by 12-digits per second
with its introduction of the
HP 53132A 225-MHz uni-
versal counter. It is able to
make high-resolution mea-
surements in a fraction of
the time required by con-
ventional counters. This
feature can speed up prod-
uct testing and trou-
bleshooting in computer-
controlled systems whose
data transfer rate exceeds
200 fully formatted mea-
surements per second.

In addition to typical uni-
versal-counter measure-
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ments, such as frequency,
period, and time interval,
the HP 53132A can mea-
sure pulse parameters,
duty cycle, and frequency
ratios. Built-in statistical
and mathematical func-
tions allow the user to dis-
play scaled measurement
data. An optional third
channel is available that
can measure frequency up
to 3 gigahertz.

Automatic limit testing
permits the setting of up-
per and lower boundaries
on any measurement. An
analog display mode
speeds testing by allowing
users to see if a measure-
ment falls within pass/fail
limits.

The counter logs and
flags out-of-limit condi-
tions, and it can generate
an output signal to trigger
external devices when a
limit is exceeded. A single
keystroke recalls up to 20
different panel setting that
were stored after the in-
strument was set up for a
specific application.

A standard HP-IB port
provides full SCPl-com-
patible programmability,
and a standard RS-232
(talk only) interface pro-
vides printer support or
data transfer to a computer
through a terminal-emula-
tion program.

The HP 53132A univer
sal counter, complete with
operating, service, and
programming manuals and
a power cord, is priced at
$2400.

Hewlett Packard Company
3000 Hanover Street
Palo Alto, CA 94304

HIGH-BRIGHTNESS LED’S.
The red LED lamp in Rohm
Corporation’'s SLA-570
Series provides luminous
intensity of up to 2400 milli-
candelas (mcd) at 20 milli-
amperes, while a green
LED lamp emits up to 750
mcd. Both LED lamps have
24° viewing angles. They
are said to be suitable for
illuminating airport terminal
and stadium signs and the-
ater marquees. Their use
will avoid the cost and time
required to replace incan-
descent lamps in those
lighting applications.
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The red gallium phos-
phide LEDs have typical
forward voltages of 1.75
volts, and they dissipate
100 milliwatts; equivalent
values for green gallium
aluminum arsenide LEDs
are 2.3 volts and 75 milli-
watts. Both are rated for
100,000-hour MTBF.

Red SLA-570 LEDs are
priced at less than $.07
each, and green LEDs are
priced at less than $.125
each when purchased in
quantities of 10,000.

Rohm Corporation
3034 Owen Drive
Antioch, TN 37013
Phone: 615-641-2020
Fax: 615-641-2022

UNDERWATER METAL DE-
TECTOR. The /Impulse metal
detector from Fisher Re-
search Laboratory is in-
tended for shoreline and
underwater treasure hunt-
ing. Based on pulse induc-
tion (PD) circuitry, it has the
ability to detect metal (in-
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AN IMPORTANT PART
OF YOUR PHOTOCOPIER
ISN'T PART OF
YOUR PHOTOCOPIER

Having a machine may not permit you to photocopy
books, journals, newsletters and magazines.
The Copyright Clearance Center CAN.
Contact us to find out
how you too can COPY RIGHT!™

COPYRIGHT CLEARANCE CENTER
222 Rosewood Drive, Danvers, MA 01923 (] Tel. (508) 7443350 (] Fax (508) 741-2318

© 1993 Copyright Clearance Center

NEXT MON1:E§

The August, 1994, issue is a real winner. The
pages are jam packed with articles like:

COMMERCIAL EDITOR
Zap those annoying commercials
from your video tapes.

RESTORE IT CORRECTLY
Doing it right with vintage audio gear.
EPROM PROGRAMMER
Put the IBM PC input/output breadboard to work.

CIRCUIT NOTEBOOK
All about low-voltage converter circuits.

% Plus additional interesting articles, columns
and departments on topics covering theory and
equipment servicing.

The August 1994 Issue is on Sale
JULY 5, 1994
Watch for it!

Pick Up Electronics Now at your favorite Newsstand,
Convenience Store, Bookstore or Supermarket
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cluding gold and silver) in
salt water and black sand.
Both of those materials are
seen as targets by most
metal detectors.

The detector’s transmis-
sion frequency is 5,333
pulses per second. A volt-
age-controlled oscillator
provides audio target re-
sponse through a
piezoelectric headset. An
LCD bargraph displays sig-
nal strength and battery
condition. The detector
can have an 8- or 10-inch
spider coil with a 7-foot ca-
bie. Alkaline AA power
cells provide up to 100
hours of service.

The Impulse can with-
stand depths up to 250
feet. It has two control
knobs: a threshold tone
control sets the tuner for
maximum sensitivity, and a
volume control, which is
also an on/off switch, ad-
justs headset volume.

The Impulse underwater
metal detector is $900.
Fisher Research Laboratory
Department EN
200 West Wilmott Road
Los Banos, CA 93635
Phone: 1-800-M-SCOPE-1

INSULATED PROBES. Os-
cilloscope probes from ITT
Pomona are intended as re-
placements for factory-
supplied probes for Fluke
ScopeMeter 90 Series,
Leader Model 300, and
Hitachi 5025 handheld os-
cilloscopes.

The 6033 Scope Probe
Kit includes a paired set of
Model 6006 10X probes
(red and gray) with over-
voltage protection to 360

volts rms. It is rated at 200
MHz, and includes fully
insulated leads and an
insulated BNC connector
for direct interface.

Pomona has also intro-
duced an new family of
switchable (1X/10X) insu-
lated probes that are sold
separately. The Mode!
6035 has a non-slip handle
and a slide switch for the
probe’s attenuation range.
A non-switchable Model
6006is also sold as a sepa-
rate item.
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The 6035 is priced at
S$95 each, the Model 6006
is priced at $75, and Mode/
6033 kit is priced at $125.
ITT Pomona Electronics
1500 East Ninth Street
Pomona, CA 91766-3835
Phone: 909-469-2900
Fax: 909-629-3317

PC-BASED DATA-ACQUISI-
TION AND PROCESS-CON-
TROL TOOL. TechnoView's
A/D Pods combine the
functions of a 72 to 8-
digit voltmeter, a digital out-
put card, and a multichan-
nel personal computer-
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based data-acquisition
system. They were de-
signed for use with bridge
transducers that measure
force, load, pressure, ac-
celeration, flow, stress, and
gain. The pods allow a sen-
sor to be digitized and con-
trolled over a serial RS-232
interface.

The A/D pods do not de-
pend on amplifiers to per
mit the reading of low-level
signals. An A/D pod is se-
lected with a full-scale in-
put voltage range that
closely matches the output
voltage range of the trans-
ducer. Each pod contains
an A/D converter IC and
voltage reference tuned to
the required full-scale input
range.

A/D Pods have full-scale
inputs between 100 milli-
volts and 2.0 volts. The A/
D IC offers = 18 bits with
25 % overrange. The pod's
TVIHOST data-acquisition
software will run on com-
puters with PC-DOS and
Unix operating systems.

The A/D Pod Senior
starter kit which includes
eight A/D Pods, one PC-
interface module, soft-
ware, 'C" driver source
code, all necessary cables,
and power supply is priced
at $6,495. The A/D Pod
Junior starter kit which in-
cludes four A/D Pods is
priced at $4195.
TechnoView, Inc.

98 Baycrest Court
Newport Beach, CA
92660-2922

Phone: 714-854-5559

DUAL-BAND YAGI.
Cushcraft's A270-10S
dual-band Yagi array for
two meters and 70 cen-
timeters provides the gain
and ‘directional charac-
teristics of a Yagi array with
the convenience of adipole
antenna.

The boom for the
A270-10S is six feet, two
inches long, and weighs
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less than two pounds. Be-
cause its wind load is only
0.725 square feet, light-
duty rotors can be used.
The antenna covers both
the 144- to 148-MHz and
430- to 450-MHz bands.
The A270-10S yagi array
is priced $S99.
Cushcraft Corporation
48 Perimeter Road
Manchester, NH 03103
Phone: 603-627-7877
Fax: 603-627-1764

DC POWER SUPPLY. B+K's
Model 1688 3- to 14-volt
DC power supply is intend-
ed to replace a 12-volt auto-
motive battery for continu-
ous duty operation. It can
power mobile electronic
equipment such as mobile
cellular phones, car ster
eos, and amateur radios.
The Model 1688 avoids
concern for acid leaks from
12-volt automotive bat-
teries, does not need re-
charging, and can tolerate
short-circuited loads. It
produces 35 amperes
(nominal) and a maximum
of 25 amperes at 13.8 volts
volts DC, continuously,
without overheating.
Output voltage of the
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Model 1688 can be varied
from 3 to 14 volts DC. Cur-
rent and voltage can be
monitored simuitaneously
on separate analog
meters. The outputs are
fully isolated, so either out-
put terminal can be floated
or grounded.

The Model 1688 DC
power supply is $299.
B +K Precision Corp.
6470 West Cortland Street
Chicago, IL 60635
Phone: 312-889-1448
Fax: 312-794-9470

LOW-PASS FILTER. The
Gatewave, Shape Shifter
SL55 adjustable low-pass
filter is intended for labora-
tory use. It is sold as a kit
with an assortment of
transmission-line seg-
ments that are combined
by sliding them onto a met-
al core which also serves
as the center conductor. A
tubular jacket forms the

outer conductor with re-
movable SMA connectors.

The basic core has a
characteristic impedance
of 100 ohms. Transmission-
line segments placed over
the core provide charac-
teristic impedances of ei-
ther 50 or 20 ohms. The
segments can form a
stepped-impedance tu-
bular filter. There can be
from three to 11 segments.
Each segment of transmis-
sion line is attached to the
core with a special crimp-
ing tool.

Shape

__gShifter "

Variable Filter
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Connections are elec-

trically and mechanically

secure, yet can be recon-
figured in minutes. Cut-off
frequencies range from
500 MHz to 5.0 GHz with
up to 11 sections. Typical
insertion loss is 0.2 dB at !
GHzand 1 dB at5 GHz. Its
maximum power require-
ment is 10 watts. All com-
ponents except the core
are reusable and they are
designed to last for at least
100 filter responses. More
than 50 cores are included.
The Shape Shifter SL55
kit, including instructions
and all necessary tools is
priced at $595.
Gavewave
Division of Parkview R&D,
Inc.
565 Science Drive
Madison, WI 53711
Phone: 800-797-9283
Fax: 608-238-5120

SPECIALTY CABLE TESTER.
L-com’s cable tester can
test for continuity and iden-
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tify any video or data cable
equipped with nine-pin, D-
type subminiature cable
connectors.

Twenty LEDs verify ca-
ble continuity, open and
short circuits between con-
ductors, and shield ground.
The tester has two modes:
continuous scan and man-
ual step scan.

The D-Sub 9 Cable Test-
eris priced at $179.50.
L-com, Inc.

1755 Osgood Street
North Andover, MA 01845
Phone: 800-343-1455
Fax: 508-689-9484 Q

VIDEO NEWS

NEW Higher Performance

continued from page 8

Probes from TPI!

nents and video players will be the F
same device,” he added. They will I:Iassett?;les
be in “wallet-sized packages con-
taining a digital recorder and player - Sharper leading
with 100 gigabytes of built-in memo- edges
ry as well as removable cards on
which programs can be down- - All probes
loaded.” repairable

As envisioned by Bermingham, -
the recorder/player of the future ) New_ slimline
“will be battery-powered, and have design
a small color viewing screen; it will . Economical
go from home to car to pocket.” It replacements
will be able to digitally copy any soft- for all scopes
ware from any electronic source, P
with “al? embedded cofmpute(; pro- TPI - Still the
gram”’ keeping track of copied ma- :
terial and routing royalties to the IndUStry leader!

“appropriate copyright holders.”
All conventional recording media,
“even those newest technologies,
still involve mechanical devices,”
Bermingham said, noting they are
“conceptually identical to the tinfoil
recorder Thomas Edison dis-

Model SP100B

545
TEST

Call for free catalog of probes to 500 MHz -
Active Probes - Differential Probes - Test Leads
and Accessories

MON S21U0JI93|3 ‘F661 AN

covered in 1877." Q

'y 11 9178 Brown Deer Road - San Diego, CA 92121
TEL: 619-552-2090 « FAX: 619 535-1260
PROBES. INC TFI Toll Free: 1-800-368-5719
’ - (S——
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NEW LITERATURE

A Field Guide to Windows
Icons: An Introduction to the
Commonest Icons in North
America; by Patricia C.
Hedtke and John V. Hedtke.
Osborne McGraw-Hill, 2600
Tenth Street, Berkeley, CA
94710; Phone:
510-549-6600; Fax:
510-549-6603; $7.95.

Learn the Windows op-
erating system while laugh-
ing at the humor in this
book that has a lighter look
at Windows. By sending up
the field-guide format famil-
iar to bird-watchers, Win-
dows learners at all levels
of computer experience
will be able to identify
iconus vulgaris {(common
icons), controllum pan-
ellum (control panel) and
scribi microsoftii (Micro-
soft Write).
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Each entry includes the
icon’'s common name fol-
lowed by its Latin name,
distinguishing marks,
voice, a full description,
and a single-sentence ex-
planation of what the icon
really does.

The book presents each
common icon in its “‘natural
habitat.”” The icon's at-
tributes are examined, and
its individual peculiarities
are noted with a naturalist's
eye for detail.

JEDEC Style Integrated Cir-
cuit Package Trays; 3M Elec-
tronic Products Division,
6801 River Place Bivd., Aus-
tin, TX 78726-9000; free.
This brochure describes
3M’s full line of trays for
transporting integrated cir
cuits in quantity. The bro-
chure discusses trays best

E “’.1'."-__ ;
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suited for high-, medium-,
and low-temperature en-
vironments. All of the trays
are designed to be com-
patibile with JEDEC tray
outline stacking dimen-
sions, and they are made
with dimensional toler-
ances that match those of
the IC packages. 3M will
design and manufacture
non-standard trays to cus-
tomer specifications.

This brochure includes
product specifications, pic-
tures of the trays, ordering
information, and a chart
presenting the properties
of the plastic materials
used in making the trays for
customer selection.

1994 Electronic Parts & Ac-
cessories Catalog; Parts Ex-
press, 340 East First Street,
Dayton, OH 45401-1257;
Phone: 800-338-0531.

This 188-page catalog
describes the Parts Ex-
press line of electronic
components. The line

Use The Free Information Card for fast response.
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focuses on consumer-elec-
tronics products and hob-

byist needs.

Among the products de-
scribed in this 1994 catalog
are speakers and audio ac-
cessories for home and
car, audio products for
home installation, profes-
sional audio equipment,
and repair parts and ac-
cessories for CATV and
VCRs. Other products
available from Parts Ex-
press include telephone
products, semiconductors,
tools, chemicals, wire, con-
nectors, computer ac-
cessories, and educational
books and videos.

Muscle Wires Project Book,
Third Edition; by Roger G.
Gilbertson. Mondo-Tronics,
524 San Anselmo Avenue,
No. 107, San Anselmo, CA
94960; Phone:
415-455-9330; Fax:
415-455-9333: $17.95; book
with Muscle Wires sample
kit: $34.95; book with Mus-
cle Wires deluxe kit:
$59.95.

This book discusses
Muscle Wires™ , nickel-ti-
tanium filaments that short-
en when they are elec-
trically powered. When
heated, they act like human
msucles. This charac-
teristic gives them the abil-
ity to lift weights that are
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thousands of times their
own weight. Until recently,
these shape memory wires
were little known outside of
the scientific laboratory.
The author of this project
book is the president of
Mondo-Tronics, Inc., the
company that manufac-
tures Muscle Wires™ . Mr.
Gilbertson points out that
they are now finding ap-
plications in teleoperated
manipulators, mini- and
micro-robotic devices, and
heat-actuated tools. They
can also actuate valves, re-
lays, switches, circuit
breakers, and temperature
controlled devices.
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The wires have been in-
cluded in prosthetic limbs
and heat-controlled medi-
cal instruments. Neverthe-
less, they are inexpensive
enough to be suitable for
animating dolls, toys, and
puppets. When included in
educational science kits
and made available for
home experimentation,
they offer unlimited pos-
sibilities for amateur ex-
perimentation.

The author gives enough
information in this book to
permit the reader to design
and build his own elec-
tromechanical and thermal-
controlled devices with
Muscle Wire™.
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DC/DC Converters Applica-
tion Note. Conversion De-
vices, Inc., 15 Jonathan
Drive, Brockton, MA 02401;
Phone: 508-559-0880; Fax:
508-559-9288; free.

This comprehensive,
eight-page technical note
from Conversion Devices
discusses applications for
DC/DC converters in
many different circuit con-
figurations. It also gives de-
signers advice on how to
avoid many common DC/
DC application problems.
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The subjects in this ap-
plication note include wir-
ing and making connec-
tions, grounding, input cir
cuits, output circuits, and
the linking of multiple con-
verters. Specific converter
problems such as input
transients and line drops
are discussed. Circuit di-
agrams illustrate important
technical points.

Antennas and Technigues
for Low-Band DXing: Your
Guide to Ham Radio DXcite-
ment on 160, 80, and 40
meters; by John Devoldere,
ON4UN. The American Ra-
dio Relay League, 225 Main
Street, Newington, CT
06111; Phone: 203-666-1541;
Fax: 203-665-7531; $20.
This book offers the tips
and techniques intended to
improve the performance
of amateur radio operators
and help them win DXing
contests. Entry-level ama-
teurs as well as seasoned
amateur operators alike
can profit from the informa-
tion given in this book to

Lev-Basad DX
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improve their on-the-air
efficiency, whether they
participate in DXing con-
tests or not.

The topics discussed in
DeVoldere's book include
specific antenna systems
that can improve station
performance.Details about
dipoles and vertical arrays
are discussed. This guide
has been updated regularly
since it was first published
in 1987. This latest edition
has been expanded, and
large sections have been
rewritten to make them
more valuable to a wider
reader base.

The author has made
use of the latest and most
powerful computer analy-
sis and modeling tools in
the preparation of his sec-
tion on antennas. A revised
equipment review section
includes recent product in-
troductions. Another im-
portant addition is a direc-
tory of outstanding low-
band DX'ers. The listing in-
cludes their scores, and
describes the equipment
and antennas they have.

The Virtual Reality Con-
struction Kit; by Joe Gra-
decki. John Wiley & Sons,
Inc., 605 Third Avenue, New
York, NY 10158-0012;
$27.95.

This book allows you to
immerse yourself in the
subject of virtual reality re-
gardless of your level of
training and experience
with computers, program-
ming or electronic circuits.

The author has included

detailed instructions for 18
inexpensive virtual-reality
do-it-yourself projects.
These range from adapting
Nintendo PowerGloves
and VictorMaxx 3D gog-
gles, to building your own
goggles, motion trackers,
and 3D sound systems.
Gradecki's book in-
cludes a diskette con-
taining all the software
required to test, calibrate,

Virtual .=
| Reality =

i

! A .. |
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and run the virtual reality
projects discussed in the
book. It includes virtual
worlds, which are accessi-
ble with your mouse and
computer monitor. Projects
in the book include “duck
and fire" a robot combat
game that can be played
over modems.

You can also play virtual
reality racquetball in a real-
istic virtual-reality court and
hook up a bicycle to your
computer and pedal
through a virtual park.
Other adventures includes
lifting marble slabs and col-
umns to build an ancient
Greek virtual temple.
Those readers with C pro-
gramming experience can
make use of the informa-
tion in the book to generate
their own programs.

1994 AUDIO DATA BOOK.
Crystal Semiconductor Cor-
poration, Literature Depart-
ment, 4210 South Industrial
Drive, Austin, TX 78744;
Phone: 512-442-7555, ext.
254; free.

This 1072-page data
book from Crystal Semi-
conductors covers its com-

y
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plete range of audio inte-
grated circuits. It contains
detailed product descrip-
tions and discussions of
circuit functions.

Among the topics cov-
ered in this data book in six
product categories are:
digital-to-analog convert-
ers, analog-to-digital con-
verters, combined ADCs
and DACs, digital signal
processors and syn-
thesizers, digital audio
transmitters and receivers,
and volume controls.

Data sheets are pro-
vided for 23 products, in-
cluding 11 new to this
edition, application notes,
and reprinted articles from
the Audio Engineering So-
ciety publications.

Mastering Electronics Math,
Second Edition; by R. Jesse
Phagan. Tab Books Inc.,
Blue Ridge Summit, PA
17294-0850; Phone:
800-233-1128; $17.95.
This book was written as
a guide to the understand-
ing of the mathematics
most widely used in elec-
tronics. It covers the prac-
tical calculations needed to
design and troubleshoot
circuits as well as test
basic components.
Phagan has avoided the
heavy theoretical approach
taken in many mathemarics
books. His explanations
and sample problems that
illustrate each concept are
Continued on page 83
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What Do These Prestigious

Companies IHHave In Common?

Aerovox'

DC Film and RFI Suppression Capacitors, Aluminum
Electrolytic and AC Ol Capacitors, EMF Filters

Electncal/Electronic Connectors, I Sockets,
PCB Switches

/ ‘l RAD Engineering, Inc.

Motor Run Capacitors, HID Lighting Capacitors,
Power Factor Correction Capacitors

Az

Miniature and Subminature Coaxial
Connectors and Cable Assemblies.

1A CORPORATION

MLC, Tantalum and Thin Film Capacitors, Resistors,
Networks, Integrated Passive Components,
Trimmers, Oscilators, Resonators, Filters, Piezo
Devices, and Connectors

BE RG"‘

ELECTRONICS

High Density and Industry Standard
Connectors/Subsystems

CAROL

TAROL CaBLE COMPANY INC

Electronic and Electrical Wire and Cable and
Power Supply Cords

X

Tubing, Conduits, Hose, Sleevings, Splices,
Insulation and Cable Harness Products, Power

."’“Commum’can’ons
Instruments, Inc.
CII Midtex

Relzys and Solenoids

coofer

Bussmann
Fuses, Fuseholders, Fuse Blocks, and Fuse
Accessories

CORNELL
DUBILIER

Capagitors-Aluminum Electrolytics, Mica,
AC Oil. Film, MICA Paper and Relays

A COMPANY OF

Dale Electronics, Inc.

Resistors, Networks, Oscillators, Displays,
Inductors, Thermistors, Connectors, &
Transformers

DAL OINLA)
INDUSTRIES, INC.
Batteries: Computer, Cordless Phone, Laptop,

Scanner, Nlarm and Medical
Antennas: Cordless Phone and Scanner

WIRE AND CABLE L.P.

5
=&
EF.T°N

Eaton Corporation. Commeccial

& Military Controls Operation
Switches, Relays, Displays and Keyboards

Quartz Crystals, Clock Oscilfators, Surface Mount

Products, Programmable Devices

A
GERNSBACK

PUBLICATION

Electronics Now Magazine

(G/ GUARDIAN
Relays and Solenoids

KEMET

Electronics Corporation
Multilayer Ceramic and Solid Tantalum
Capacitors

YOI\ sPEER ELECTRONICS, INC.

Resistors, SNT Tantalum Capacitors Inductors,
Resistor Networks, SMT Thermistors

North American Capacitor Company

Tantalums, Aluminums, Sonaltertsk Ceramics,
Films and AC's

Ntron

Quartz Crystal
Hybrid Osclators

®

wmullata

Fixed Ceramic Capacitors, Yariable Capacitors and
Resistors, Crystal Oscillators, Ceramic Filters,

Resonators, EMI Filters, Hybrid Circuits and more.

Panasonic

Industrial Company
Resistors, Resistor Networks, Ceramic, Film,
Electrolytic, Double Layer Capacitors,
Potentiometers, Switches, Inductors, Filters,
Resonators, Yaristors, Thermistors

Philips Components

Philips Etectronics North America Corporation

Resistors, Ferrite Compenents
Aluminum Electrolytic, Film & Ceramic Capacitors

They sell
tlivesreeh

clisteilutesrs,

They bhelong
tor the LA

They el
3 your
verncler Hse.

Quam

Loudspeakers and Commercial Sound Products

Rohm Etectronics Division

Resistors, Ceramic Capacitors,
Transistors/Diodes, Opto C

and IC's

7

=Seleca |

Switches, Relays, Terminals, Indicator/Pilot
Lights, LED Indicators, Test Clips, Test Leads,
Cable Ties and Heat Shrinkable Tubing

A COMPANY OF

Tantalum Capacitors, Wet & Foil Capacitors,
Resistor Networks, Resistor Capacitor
Networks, Filters

A Raytheea Comparny
Switches, Connectors, Jacks, Plugs, Jackfields &
Audio Accessories, Cable Assemblies
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I.eadership i electronics is not
just 2 matter of designing
products better and
manufacturing them better, but
also of marketing them better.
And the sponsors of this
message understand that better
service to customers requires
effectively involving distributors
as part of their marketing
teams.

Distributor involvement means
lower prices, quicker deliveries,
better service over-all. The
Buyer wins...the Seller wins.

Distributors help achieve
marketing leadership. So does
the manufacturer’s involvement
in the Components Group of
the Electronic Industries
Association. EIA fosters better
industry relations, coherent
industry standards, and the
sharing of ideas, which helps
one another and serves
customers better.

In choosing your component
supplier, look for the marks of
leadership--

® availability through distribution
® membership in E.LA.

1\’. est 1920 o)
S O
LOCTAL

Electronic Industries
Association/Components Group
2001 Pennsylvania Avenue, N.W.,
11th Floor

Washington, D.C. 20006

Phone: (202) 457-4930

Fax: (202) 457-4985

Committed to the competitiveness
of the American electronics
producer.
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RADIO AMATEURS HAVE BEEN COM-
municating with two-way televi-
sion for years, but their equip-
ment was so expensive that it
cost more than most amateurs
could afford. However, recent
advances in solid-state tech-
nology have drastically reduced
the prices of the necessary com-
ponents for amateur television
(ATV) and made them available
to a far wider group of amateur
operators.

Today, many key components
in ATV systems that were once
either prohibitive in cost or un-
available are now stock items.
These include VCRs, camcor-
ders, low-priced, quality color
TV receivers, and solid-state
video cameras. Credit-card-siz-

ed cameras based on charge-
coupled devices (CCDs) are now .

available for less than $200.8

All of those componentsiss
gether with the transceivera
transmitters described in th
article, make the mobile, bé
tery-operated TV station a®
ity. You can package a comp
station in a case weil
than 5 pounds thatcarn
operated in the field.

In addition to two-way
munications, the ATV pro
presented in this article car
applied to radio- controlled
model aircraft, boats, and ears.
A transmitter and a small CCD
camera placed in the vehigle act
as “eyes” for the radio-con@iiplied
model; the view from theé¥plat-
form can be seen on a TV re-
ceiver. You can also build
wireless video cameras, sur-
veillance devices, and carry out
unobtrusive nature studies. All
this is possible with a package
that fits in the palm of your
hand and operates from AA
power cells.

This is a two-part article; the
first part describes the opera-
tion of the projects and the sec-
ond part will cover the con-
struction of them. There are
four related ATV projects:

e Complete ATV transceiver
with a 5-watt, three-channel
transmitter, downconverter,
line sampler, and RF switching
relay

® 5-watt, three-channel trans-
mitter only

S
%
ol |

Build this

Build your e
permits,Ddst-g

WILLIAM sﬂ@s AND'R

425

! FuninG
® 3/4-watt, single-channel Mini e
ATV trabsmitter X

® 3/4-watt, single- _chaninel"
Jr. transmitter (it is the same as
Mini ATV but without audio ca-
pability)

The first project is a complete

two-way amateur TV station,
with a three-channel transmit-
ter, an integral receiving con-

wwweamericanradiohistorv com

heatsink,
power amp!
adds ano g
the overall size 4 x 4 x 1inch.

Because spme readers might
want to buil@enly the transmit-
ter section, the PC board is de- 34


www.americanradiohistory.com

Elactronics Now, July 1994

(2]
N

signed so that the receiving
section (the downconverter), re-
lay, and line sampler (the test
circuitry) can be omitted. That
will result in a three-channel, 5-
watt ATV transmitter measur-
ing only 22 X 4 inches, includ-
ing the heatsink.

Theé transmitter can be made
even smaller if transmitter
power less than 5 watts is ac-
ceptable. The low-power trans-
mitter, which measures 1% X
2% inches, generates a 0.5 to 1-
watt output, and is powered
from an 8- to 14-volt source. Be-
cause it can be powered by a 9-
volt battery, this smaller version
is suitable for many applica-
tions in radio-controlled model
aircraft, boats, cars, and
robots. Its circuitry is similar to
the 5-watt version except that it
has no high-power RF amplifier
and modulator. Table 1 lists sug-
gested applications for the dif-
ferent ATV units.

Avalid Technician Class ama-
teur license (which does not re-
quire a knowledge of Morse
code) is required to operate
these transmitters legally in the
United States. Also, you should
know'that it is illegal to trans-
mit on commercial frequencies
with these units. If you do not
have a license, you can operate
these transmitters only into
nonradiating dummy loads for
test purposes. However, you can
legally construct these units
and you can listen to the trans-
ceiver, but you will need a li-
cense to transmit. OQutside the
U.S., similar laws might apply—
check the regulations of the
country you are visiting. A no-
code amateur license is suit-
able, and if you can construct
these projects successfully, you
should be able to pass the re-
quired exam for an amateur li-
cense easily. Call your local
amateur radio club, or a li-
censed radio amateur for de-
tails. You can also write to the
American Radio Relay League
(ARRL}, Newington, CT 06111
for details. (203) 666-1541.

ATV transmissions can be re-
ceived on a standard TV receiver
with a simple downconverter
that converts signals in the 420
to 450 MHz band down to a suit-
able IF frequency. In the lower

TABLE 1—ATY APPLICATIONS

et

5-Watt Transceiver

ATV base station

AT portable and mobile operations
ATV video handie-talkies

5-Watt Transmitter

3/4-Watt Transmitter

ATV base with separate down converters

R/C video links

Surveillance applications
Remaote sensing
4 Wireless cameras

VHF range, Channel 3 (60 to 66
MHz) or Channel 4 (66 to 72
MHz) are the IF frequencies
most commonly used. A TV
tuner usually can be modified to
tune down to 420 MHz because
all UHF TV tuners will tune as
low as Channel 14 (470 MHz).
Some cable-ready sets can also
tune to certain UHF amateur
frequencies. Channel 60 (ca-
ble), at 439.25 MHz, is the most
commonly used amateur TV fre-
quency. A downconverter pro-
vides the simplest approach,
however. It can also be the most
effective, because the downcon-
verter can be made continu-
ously tunable.

The projects to be described
include relatively low-priced RF
transistors characterized for
450-MHz operation to deliver 1
or 5 watts output. With a suit-
able antenna, a 30- to 40-mile
range can be obtained, depend-
ing on factors such as height,
terrain, local noise and inter-
ference levels, and path charac-
teristics. A small antenna, such
as simple 6-inch quarter-wave
whip, will reduce the range. In
general, simple antennas give
unspectacular results. An effi-
cient antenna at 450 MHz
doesn’t have to be large; a good
Yagi antenna with over 10 dB
gain need only be a few feet long.

The transceiver includes a
three-channel 5-watt crystal-
controlled transmitter that pro-
duces both picture and sound, a
low-noise, tunable downcon-
verter covering the 420 to 440
MHz ATV frequencies, a sam-
pling circuit to monitor or test
the transmitter output, and a
changeover relay to perform an-
tenna (RF) switching. The cir-
cuit draws less than 50 milliam-
peres when receiving and 800 to
900 milliamps when transmit-
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ting. Typically, the transmitter
produces 6 watts peak output
into a 50-ohms load.

Circuitry

Figure 1 is the ATV trans-
ceiver block diagram. Notice
that the transmitter section is
enclosed in dashed lines. The
crystal oscillator produces a sig-
nal of about 110 MHz. The exact
frequency depends on the crys-
tals installed. Any three crystals
whose frequencies are within
2.5 MHz of each other are suit-
able. They will allow a 20-MHz
frequency spread between the
three output frequencies. A PIN-
diode network (Q1, D1, D2, D3)

“selects the appropriate crystal.

A tuned network couples the
oscillator’s second harmonic to
doubler Q2, which produces a
220-MHz output. That is cou-
pled to a second doubler, Q3,
which again doubles the fre-
quency to 440 MHz and pro-
duces 50 to 75 milliwatts of RF
energy. A double-tuned network
couples this energy to @8 which
can produce nearly 1 watt of RF
energy. In the %-watt transmit-
ter, @8 is the final RF amplifier.
(It is labeled Q4 in that version.)

Amplifier Q8 drives Q9 to pro-
duce an output of about 6 watts
during modulation peaks. Vid-
eo modulator Q10 is in series
with the collector voltage supply
to @8 and Q9. It modulates the
Ve supply to @8 and Q9 with
the video signal it receives from
amplifiers @6 and Q7. A small
sample of the RF output voltage
is rectified by D11 and fed to
emitter-follower Q14. The out-
put of Q14 is the modulation en-
velope of the transmitted signal.
The envelope can be observed
with an oscilloscope, or it can
drive a monitor so that you can
check picture quality.
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FIG. 1—ATV TRANSCEIVER BLOCK DIAGRAM. The transmitter section is enclosed in
dashed lines.
The transmitter output is fed
to relay RY1 which is activated L
by the transmitter V¢ line. The o - - o e LB
relay is used solely for RF OSC/DOUBLER DOUBLER DOUBLER RF PA og;t)n
- 3 3 b)
switching. In the receive mode, 110MHz 220MHz 402
the relay is de-energized and RF & xTaL +0 OR $ 5.12v moputaTeD } P
from the antenna is fed to down- S5MHz +12v 1 '
3 D1 9-12VDC
converter RF ampllfier Q11. The L o
RF stage has a noise figure of = i a7
less than 1 dB, a single-tuned VIDEOIN  GAN (i = <+
input, and double-tuned out- N EHS,
put. Gain is about 20 to 23 dB.
Signals from the RF amplifier oy
are fed to double-balanced mix- [P S T T Yo i AT ST t
er M1 where they are mixed with AUDIO IN| i
the local oscillator (LO) signal ; i
from Q13. Voltage-controlled os- } smvTO 2 i
. <
cillator (VCO) Q13 has about a ' i {
15-MHz tuning range. i o b i
Varactor diode D9 is fed abias | o sus !
Voltage from tuning potentiom- ! ol gl
eter R50. During transmit, DC | (OPTIONAL)
! |
l, :
? 4

stage. That reduces downcon-
verter gain by about 50 dB. It
also allows the downconverter
to tune to the transmitted sig-
nal, which is useful for monitor-
ing. The IF output of mixer M1
(60 to 72 MHz) feeds a lowpass
filter that rejects UHF signals

(USED WITH MINI ATV ONLY)

I’

FIG. 2-BLOCK DIAGRAM OF THE %-WATT UNIT. It is almost identical to the 5-watt

version except that it has no 5-watt stage

above 100 MHz. IF amplifier @12
has a 20 dB gain, and it pro-
vides an IF signal to drive a

or crystal-switching circuitry.

standard TV receiver tuned to
VHF Channel 3 or 4.
If audio transmission is also
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FIG. 3—5-WATT TRANSMITTER. A 30- to 40-mile range can be obtained with a suitable

34

antenna and favorable height, terrain, local noise and interference levels, and path

characteristics.
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desired, Q5 and D6 generate a
frequency-modulated audio
subcarrier at 4.5 MHz. The 4.5
MHz subcarrier is fed to video
amplifier @6-Q7, and it modu-
lates the transmitted carrier. An
optional subcarrier switch
mutes the sound if desired.
This feature is also useful for
test purposes. The FM subcar-
rier produces a “fuzz” on the
monitor waveform from Q14 if
not turned off. The subcarrier
can also generate colored
stripes on the video from Q14
because of a beat with the 3.58-
MHz color subcarrier. This oc-
curs because some monitors do
not have a sound trap in their
video input circuits,

The %-watt version has asim-
ilar RF chain (see Fig. 2). Os-
cillator Q1 and doublers Q2 and
Q3 are almost identical to those
in the 5-watt version. Tran-
sistor Q4 serves as a power am-
plifier while @5, Q6, and Q7
make up the video amplifiers
and modulator, respectively.
The main difference is in its
lack of the 5-watt stage and
crystal-switching circuitry.

A detailed circuit description
of the 5 watt transceiver follows.
Remember that the 5-watt
transmitter is the transceiver
without the downconverter, line
sampler, and the RF relay. Also,
much of the circuitry in the %a-
watt version is identical to the
circuitry in the 5-watt unit, so
only the 5-watt unit will be dis-
cussed here.

ATV transmitter

Figure 3 is the schematic for
the 5-watt transmitter, Fig. 4 is
the schematic for the Mini ATV,
and Fig. 5 is the schematic for
the ATV Jr. Transistor Q1, a
2N3563, forms part of the crys-
tal oscillator. Depending on
which of three crystals is se-
lected by S1, a +12-volt bias is
applied to R1, R2, or R3, which
forward biases PIN diode DI,
D2, or D3. The bias causes the
PIN diode to appear as a resis-
tance of a few ohms or less. Re-
sistor R4 completes the path to
ground and forms the bottom
leg of a voltage divider, supply-
ing about + 3 volts bias to Q1's
base. The corresponding crystal
is connected to the base of Q1

PARTS LIST—5-WATT
TRANSMITTER

All resistors are “s-watt, 5%, unless
otherwise specified.

R1-R3, R7—2200 ohms

R14—10 ohms, Y-watt

R4, R17—1000 ohms

R5, R23—330 ohms

R6, RY, R12, R16—100 ohms

R8, R13—10 ohms

R10—470 ohms

R11—33 ohms

R15—15 ohms

R18, R20—1000 ohms, potentiometer
R19, R27—10,000 ohms

R21—not used

R22-—82 ohms

R25—470,000 ochms

R26—220,000 ohms

R28, R34—4700 ohms

R29—680 ohms

R30, R32—33,000 ohms
R31—100,000 ohms

R33—100,000 potentiometer

R34 (alternate value)--2200 or 3300
ohms

Capacitors

C1—39 pF, NPO

C2, C7—56 pF, NPO

C3—18 pF, NPO

C4, C33—0.01 uF, disc GMV

C5, C42—2.2 pF, NPO (C42 alternates 1
or 3.3 pF)

C6—33 pF, NPO

C8, C16—470 pF, 20% disc

C9, C11, C13, C14, C19, C26—2-10 pF,
trimmer (yellow body)

C10, C15—1 pF, NPO

C12—2-18 pF, trimmer (green body)
C17, C18, C24, C25, C31—100 pF, chip
60x120

C20-C23—33 pF, chip 60 x120
C27—6.8 pF, NPO

C28, C30—4.7 pF, NPO

C29—10 pF, NPO

C32—10 uF, 16 volts, electrolytic
C34—10 puF, 16 voits, tantaium chip
C35—68 pF, NPO or SM

C36—120 pF, NPO or SM

C37—3-40 pF, trimmer (gray body)
C38—0.0022 uF, 50 volts, Mylar
C39-C41—1 pF, 35 or 50 voits, alumi-
num electrolytic

Semiconductors

D1-D3—Motorola MPN 3404 PIN diode
(alternate MPN 3700)

through a PIN diode. In the %a-
watt version, R1 and R2 bias
QI's base to about + 3 volts, and
XTALI1 is connected between its
base and ground.

At its series-resonant fre-
quency, XTAL1 appears as a low
impedance. effectively ground-
ing the base of Q1. This forms a
common-base oscillator at the
crystal’s series-resonant fre-
quency. Frequency-selector
switch S1 applies 12 volts to the
selected crystal. Components L1

D4—1N4007 diode

D5—Motorola MV2112 varactor diode
D6—1N757 diode

Q1—2N3563 transistor

Q2, Q3—Motorola MPS3866 transistor
Q4—2N3565 transistor

Q5—Motorola MPF102 FET
Q6—2N4355 transistor

Q7—2N3569 transistor

Q8—Motorola MRF559 transistor (alter-
nate MRF627)

Q9—Motorola MRF652 transistor
Q10—Motorola MJE200 transistor
Inductors (all coils wound on 8-32
mandrel uniess noted—inductances
below 50 nH are approximate and
may vary =10nH)

L1—125 to 300 nH (7% turns No. 22
enameled with Cambion Blue 8-32 x %4
slug)

L2, L3—50 to 100 nH (3" turns No. 22
enameled with Cambion Blue 8-32 x Y4
slug)

L4—30 nH (4 turns No. 22 tinned)
L5—39 nH (5 turns No. 22 tinned)

L6, L8—S5 nH (%2 turn No. 22 tinned)
L7—10 nH (12 turns No. 22 tinned)
L9—7 nH (% turn No. 20 tinned, 0.375"
dia)

L10—40 nH (5 turns No. 22 tinned)
L11—20 nH (2 turns No. 20 tinned)
L12—12 nH (1 turn No. 29 tinned)
L13—11 uH (12 turns No. 22 enameled
on 0.375" toroid core)

L14—Bead choke, 43 matl

L15—part of R13

Other components
XTAL1—54.80625 MHz crystal
XTAL2—54.25000 Mhz crystal
XTAL3—53.28125 MHz crystal
S1—SP3T switch and hardware
S2—SPST toggle switch

Miscellaneous: 2 RCA jacks, 1 female
BNC, 1 power connector, 1 LED, 11000-
ohm Vs-watt resistor, No. 22 enameled
wire, No. 20 tinned wire, No. 22 tinned
wire, No. 32 enamelled wire, heatsink
material, 1 TO220 mica insulator, 5 No.
2xVYs" BHMS, 5 No. 2 nuts, 6 No. 4
locks, 1 No. 4 x ¥2" BHMS, 1 No. 4 nut, 1
No. 8 nut, 1 No. 8 iock, 1 No. 8x1"
BHMS (for use as coil form), transmitter
PC board, power-amp PC board

and C1 provide a high imped-
ance load for the collector of Q1:
L1 and C1 should be resonant at
afrequency slightly higher than
the crystal frequency (around
55 MHz or so). Because 55-MHz
crystals are used, the oscillator
frequency must be multiplied
by 8 to obtain 440 MHz. While
three doubler stages or a dou-
bler and a quadrupler stage
could do that, quadruplers are
not usually efficient.

To minimize the number of
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FIG. 4—MINI ATV. This %-watt unit, complete with audio capability is useful where size

is a factor.

stages, the oscillator is made to
act as its own doubler. This is
done by placing a resonant cir-
cuit—L2 and C3—in series with
the collector circuit, tuned to
twice the crystal frequency. Ca-
pacitor C4 acts as a bypass ca-
pacitor. In the %4-watt Mini ATV
versions, the corresponding
parts C4, L2, and C5 perform
the same function. This circuit
has a high impedance at 110
MHz, and it also appears as a
very low impedance at 55 MHz.
Similarly, L1-C1 appears as a
high impedance at 55 MHzbut a
very low impedance at 110 MHz.
Capacitor C5 couples 110 MHz
energy to resonant circuit L3-
C6-C7, which is tuned to 110
MHz. With this double-tuned
circuit, a fairly clean 110-MHz
signal is produced.

The RF voltage at the junction
of C6, C7, and bias resistor R7
drives the base of Q2 (an
MPS3866) fairly hard at 110
MHz. This results in a signal at
the collector of Q2 that is rich in

harmonics. The collector of Q2
is connected to oscillation-sup-
presser resistor R8 and to reso-
nant-circuit C9-L4-C8 tuned to
220 MHz. Components C13 and
L6 select the 220-MHz compo-
nent of the signal and couple it
via C10 to another tuned cir-
cuit, C11-L5-C12, also tuned to
220 MHz.

Notice that test point TP1 is
located at the “cold” side of L4 in
both the 5- and %4-watt ver-

e
5-WATT ATV TRANSCEIVER. This small
package contains all the circuitry you’ll
need for transmitting, receiving, and
downconverting a video signal com-
plete with sound.

www americanradiohistorv com

sions. It is the test point for
measuring the DC current in
the collector circuit of Q2. As
more RF drive is applied to the
base of Q2, more current is
drawn by Q2. By monitoring the
DC voltage drop across 100-
ohms resistor R9 (R7 in the %-
watt versions), it is possible to
tune L1, L2, and L3 properly
without detuning them. Adjust
L1 to produce a voltage drop
across R9, and then adjust L2
and L3 to maximize the drop,
which can be as much as 4 to 5
volts DC. Base resistor R10 sup-
plies 220-MHz bias to Q3 after
RF rectification.

Transistor Q3 is driven hard,
causing it toact as a highly non-
linear amplifier. This stage
draws 30 to 50 milliamperes of
current. Tuned circuit C11-L5-
C12 at the base of Q3 couples
220-MHz energy to Q3. Capaci-
tor C10 couples the collector cir-
cuit of Q2 to the base of Q3. This
provides a double-tuned circuit
at 220 MHz, yielding good rejec-
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PARTS LIST—5-WATT
TRANSCEIVER

All resistors are Ys-watt, 5%, un-
less specified
R1-R3, R7, R49—2200 ohms
R14-—10 ohms, Ya-watt
R4, R17, R53, R55—1000 ohms
RS, R23, R45, R47, R56—330 ohms
R6, R9, R12, R16, R35, R36—100 ohms
R8, R13—10 ohms
R10, R41—470 ohms
R11—33 ohms
R15, R44—15 ohms
R18, R20—1000 ohms, horizontal-
mount potentiometer
R19, R27, R46—10,000 ohms
R21—not used
R22—82 ohms
R25, R39—470,000 ohms
R26—220,000 ohms
R28, R34, R42—4700 ohms (7 x gain
R34 =3300 ohms, 5X gain R34 = 2200
ohms)
R30, R32—33,000 ohms
R31, R38, R51—100,000 ohms
R33—100,000 ohms, horizontai-mount
potentiometer
R29, R43—680 ohms
R37—47 ohms
R40—220 ohms
R48—6800 ohms
R50—1000 ohms, thumbwheel potenti-
ometer
R52—470 ohms, Y4-watt
R54—3300 ohms (4700 ohms for nor-
mal use)
Capacitors
Ct, C53—39 pF, NPO
C2, C7—56 pF, NPO
C3, C52—18 pF, NPO
C4, C33, C53-C55, C62, C67, C69,
C70—0.01 wF disc GMV
C5, C42—2.2 pF, NPO (alternate C42—
1 or 3.3 pF)
C6, C56—33 pF, NPO
C8, C16—470 pF, 20% disc
C9, C11, C13,C14, C19, C26, C43, C46,
C57, C59—2-10 pF trimmer (yellow
body)
C10, C15, C60, C64—1 pF, NPO
C12—2-18 pF trimmer (green body)
C17, C18, C24, C25, C44, C45,
C47-C49—100 pF, chip
C20-C23—33 pF,60 x 120 chip
C27—6.8 pF, NPO
C28, C30—4.7 pF, NPO
C29, C65—10 pF, NPO
C32, C63, C66—10 uF, 16 volts, elec-
trolytic
C34—10 uF, 16 volts, tantalum chip
C35—68 pF, NPO or SM
C36—120 pF, NPO or SM
C37—3-40 pF, trimmer (gray body)
C38—0.0022 puF, 50 volts, mylar
C39, C40, Ca41—1 uF, 35 or 50 volts,
electrotytic
C50—0.6 pF (part of PC board)
C57—6.8 pF, NPO
C58—5.6 pF, NPO
C61—100 pF, NPO
C68—470 pF, 16 volts, electrolytic
Inductors (all coils wound on 8-32
mandrel unless noted—inductances

below 50 nH are approximate and
may vary +10nH)

L1-—125 to 300 nH (7%2 turns No. 22
enameled with Cambion Blue 8-32 < %
slug)

L2, L3—50 to 100 nH (3% turns No. 22
enameled with Cambion Blue 8-32 X Vs
slug)

L4—30 nH (4 turns No. 22 tinned)
L5—39 nH (5 turns No. 22 tinned)

L6, L8—5 nH (' turn No. 22 tinned)
L7—10 nH (1%2 turns No. 22 tinned)
L9—7 nH (%2 turn No. 20 tinned, 0.375"
dia.)

L10—40 nH (5 turns No. 22 tinned)
L11—20 nH (2 turns No. 20 tinned)
L12—12 nH (1 turn No. 29 tinned)
L13—11 pH (12 turns No. 22 enameled
on 0.375" toroid core)

L14—Bead choke, 43 matl

L15—part of R13

L16—7 nH (%2 turn No. 20 tinned)

L17, L18—20 nH (2 turns No. 20 tinned)
L19—75 nH (5 turns No. 22 enameied)
L20—200 to 550 nH (11%2 turns No. 22
enameted with Cambion Biue, 8-32 x %
slug)

L21—8 nH (%2 turn No. 20 square loop)
L22—18 wH RF choke
Semiconductors

D1-D3—Motorola MPN 3404 PIN diode
(alternate MPN 3700)

D4—1N4007 diode

D5—Motorola MV2112 varactor diode
D6, D10—1N757 diode

D7, D8, D11—8200-2835 diode
DS—Motorola MV2103 varactor diode
Q1, Q12—2N3563 transistor

Q2, Q3—Motorola MPS3866 transistor
Q4—2N3565 transistor

Q5-—Motorola MPF102 FET
Q6—2N4355 transistor

Q7—2N3569 transistor
Q8—Motorola MRF559 tran-
sistor(alternate MRF627)
Q9—Motorola MRF652 transistor
Q10—Motorola MJE200 transistor
Q11—NEC 25137 or NEC 25139 FET
Q13—Motorola MPSH81 transistor
Q14—2N3904 transistor

Other components
XTAL1—54.90625 MHz
XTAL2—54.25000 Mhz
XTAL3—53.28125 MHz

S1—2P3T switch

S2—SPST toggle switch

RY1—12-volt DIP relay

M1—SBL-1 mixer

Miscellaneous: 2 RCA jacks, 1 female
BNC, 1 power connector, 1 LED, 1 1000-
ohm Ya-watt resistor, No. 22 enameled
wire, No. 20 tinned wire, No. 22 tinned
wire, No. 32 enameled wire, heatsink
material, 1 TO220 mica insulator, 5 No.
2x¥" BHMS, 5 No. 2 nuts, 112" teflon
cable, 12" potentiometer shaft, 6 No. 4
locks, 1 No. 4 x 12" BHMS, 1 No. 4 nut, 1
No. 8 nut, 1 No. 8 lock, 1 8 x 1" BHMS
(for use as coil form), transceiver PC
Board, power-amp PC board

wwWwW americanradiohicetorv com

tion of unwanted frequencies.
Adjust trimmer C12 for op-
timum matching to the base of
Q3.

Capacitors C16 and C17 form
a resonant circuit tuned to 440
MHz. Inductor L6 is a half-turn
loop of No. 20 wire (about 0.006
microhenry). Capacitor C17 has
a low impedance at 440 MHz,
and C15 couples the 440-MHz
energy to tuned circuits C14
and L7. At this point, about 50
to 75 milliwatts of RF energy at
the transmit frequency (426 to
440 MHz) is available. The same
RF exciter circuitry (Q1-Q2-Q3)
is in both the 5- and %-watt
transmitters. Test point TP2
permits monitoring collector
current of @3 for tuning C9,
C13, and CI2. It is adjusted by
peaking the three trimmer ca-
pacitors for a maximum current
drain in Q3’s collector. In the 5-
watt version, @8 and Q9 form a
power amplifier. Resistor R12
provides self-bias for @8, which
receives base drive from tuned
circuit C12-L7.

The collector circuit of Q8
consists of RF choke L14, by-
pass capacitor C31, and match-
ing network C19 and L8. All
bypass capacitors are ceramic
chips. They are the only bypass
capacitors that are both small
and effective at 440 MHz. The
collector of Q9 feeds matching
network L9, C26, C27, C28,
L11, C29, L12, and C30, which
also acts as a lowpass filter. Har-
monic output is a low 45 to 50
dB.

Transistors Q8 and Q9, which
form the power amplifier as-
sembly, are mounted on a sepa-
rate heatsinked subassembly.
Video-modulated DC is fed to

5-WATT TRANSMITTER (bottom) has au-
dio output but it can’t receive or down-
convert video. Mini ATV (top) is a ¥s-watt
unit that can transmit audio and video.
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FiG. 6—DOWNCONVERTER, antenna relay, and line sampler. The downconverter
consists of a tuned RF stage with a low-noise, dual-gate GASFET, a double-balanced
diode mixer, an IF amplifier, and a varactor-tuned local oscillator.

All resistors are Ys-watt unless other-
wise specified

R1—33,000 ohms

R2, R19—10,000 ohms

R3, R12, R16—330 ohms

R4, R7,—R10—100 ohms

R5—2200 ohms

R6—10 ohms

R8—470 ohms

R9, R11—33 ohms

R13—3300 ohms

R14, R18—1000 ohms, horizontal-
mount potentiometer

R15—3300 ohms (alternate 2200 to
4700 ohms)

R17—82 ohms

Capacitors

C1, C7—56 pF, NPO

C2—39 pF, NPO

C3—2.2 pF, NPO

PARTS LIST—ATV JR.

C4—18 pF, NPO

C5—0.01 uF, disc GMV

C6—33 pF, NPO

C8—470 pF, disc GMV

C9, C11, C13, C14 2-10 pF trimmer
(yellow body)

C10, C15, C18—1 pF, NPO

C12—2-18 pF trimmer (green body)
C16, C17—100 pF, chip

C19—10 pF, NPO

C20—10 pF, 16 volts, chip
Semiconductors

D1—1N4007 diode

D2—Motorola MV2112 varactor diode
Q1—2N3563 transistor

Q2, Q3—Motorola MPS3866 transistor
Q4—Motorola MRF559 transistor
Q5—2N3904 transistor

Q6—2N3906 transistor

Q7—Motorola MJE180 transistor
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Inductors (all coils wound on
8-32 » %' form unless noted—induc-
tances below 50 nH are approximate
and may vary =10 nH)

L1—125 to 300 nH (7% turns No. 22
enameled with 8-32 x %" Cambion Blue
slug)

L2, L3—50 to 100 nH (3% turnsNo. 22
enameled with 8-32 x %" Cambion Blue
slug)

L4—30 nH (4 turns No. 22 tinned)

L5, L8—39 nH (5 turns No. 22 tinned)
L6—5 nH (% turn No. 22 tinned 0.375"
dia.)

L9—25 nH (2% turns No. 22 tinned)
Other components
XTAL1—54.90625 MHz crystal
Miscellaneous: ATV Jr. PC board, 8-32
screw for coil winding
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PARTS LIST—MINI ATV

All resistors are %-watt unless other-
wise specified

R1, R26, R28—33,000 ohms

R2, R19, R24—10,000 ohms

R3, R12, R16—330 ohms

R4, R7,—R10—100 ohms

R5—2200 ohms

R6—10 ohms

R8—470 ohms

R9, R11—33 ohms

R13—3300 ohms

R14, R18—1000 ohms, thumbwheel
trimmer potentiometer

R15—3300 ohms (alternate 2200 to
4700 ohms)

R17—82 ohms

R20—not used

R21—680 ohms

R22—1000 ohms

R23, R27—100,000 ohms

R25—4700 ohms

R29—100,000 thumbwheel trimmer po-
tentiometer

Capacitors

C1, C7—56 pF, NPO

C2—39 pF, NPO

C3—2.2 pF, NPO

C4—18 pF, NPO

C5, C28—0.01 pF, Disc GMV

C6—33 pF, NPO

C8—470 pF, Disc GMV

C9, C11, C13, C14—2-10 pF trimmer
(yellow body)

C10, C15, C18—1 pF, NPO

C12, C24—2-18 pF trimmer (green
body)

C16, C17—100 pF, chip

C19—10 pF, NPO

C20—10 uF, 16 volts, chip

C21—120 pF, NPO or SM

C22—68 pF, NPO

Note: The following items are avail-
able from North Country Radio, PO
Box 53, Wykagyl Station, New
Rochelle, NY 10804-0053:

® S5-watt transceiver kit (contains PC
boards, all parts that mount on them,
chassis connectors suitable for
basic operation, and three crystals
for 439.25, 434.0, and 426.25 MHz)—
$179.00

¢ S5-watt transmitter kit {contains PC
boards, all parts that mount on them,
suitable chassis connectors for
basic operation, and three crystais
for 439.25, 434.0, and 426.25 MHz—
downconverter and line sampler
components and RF switching relay
NOT included)—$145.00

® ¥:-Watt Mini-ATV kit (contains PC
board and all parts that mount on it
with crystal for 439.25 MHz opera-
tion)—$79.00

L10and through R14 toL14. Ca-
pacitors C24, C25, and C31
have low impedance at 440 MHz
but high impedance at the high-
ervideo frequencies. The modu-
lator must deliver video at 10 to

C23—0.0022 kF, 50 volts, mylar
C25-C27—0.47 or 1.0 nF, 35 voits, tan-
talum electrolytic

C29—10 wF, 16 volts, electrolytic
C30—11t0 3.3 pF, NPO (1pF, and 2.2 pF
supplied in Mini-ATV kits—value deter-
mines sound subcarrier level)
Inductors (all coils wound on
8-32 x ¥4 form unless noted—induc-
tances below 50 nH are approximate
and may vary =10 nH)

L1—125 to 300 nH (7% turns No. 22
enameled with 8-32 x ¥4" Cambion Blue
slug)

L2, L3—50 to 100 nH (3% turnsNo. 22
enameled with 8-32 x 4" Cambion Blue
slug)

L4—30 nH (4 turns No. 22 tinned)

L5, L8—39 nH (5 turns No. 22 tinned)
L6—5 nH (%2 turn No. 22 tinned 0.375"
dia)

L9—25 nH (22 turns No. 22 tinned)
L10—11 pH (12 turns No. 22 enameled
on toroid)

Semiconductors

D1—1N4007 diode

D2—Motorola MV2112 varactor diode
D3—1N754 diode

Q1—2N3563 transistor

Q2, Q3—Motorola MPS3866 transistor
Q4—Motorola MRF559 transistor
Q5—2N3904 transistor

Q6—2N3906 transistor
Q7—Motorola MJE180 transistor
Q8—2N3565 transistor
Q9—Motorola MPF102 FET

Other components
XTAL1—54.90625 MHz crystal

Miscellaneous: Mini ATV PC board,
8-32 screw for coil winding form

¢ Y-Watt ATV Jr. kit (contains PC
board and all parts that mount on it
and crystal for 439.25 MHz opera-
tion)—$59.00

¢ Test Crystals (CH14, 15, 16, 17, 18,
for test or export only—not legal for
on the air transmission in the USA)
and others for 434.0-, 427.75-,
426.25-, and 421.25-MHz are avail-
able—$8.50 each, specify channel

¢ Other ATV kits for 440- and 915-
MHz and CCD cameras are avail-
able—contact North Country Radio
for details

e A complete catalog of kits is avail-
able from North Country Radio—
send $1.00 with a self addressed
stamped (52 cents) envelope

Please include $4.50 for the first item
and add $1.00 for each additional
item for postage and handling. New
York residents add sales tax.

12 volts p-p into a 12-ohm load.
This requires a power amplifier
with a response from DC to 4
MHz. Modulator Q10 is installed
on the same heatsink as Q8 and

Qo.
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A 440-MHz signal is fed
through L7 to the base of Q8.
About 0.5 to 1 watt of RF is pro-
duced by Q4, depending on the
supply voltage. A matching net-
work is formed by L9, C18, and
C19. The network is broadband,
and fixed tuning was found to
be adequate. Notice that in the
Ya-watt version, the V. supply
fed to Q4 is the only modulating
source.

The video modulating circuit
in both transmitter circuits is
identical except for component
values. Transistor Q10 is part of
a feedback-pair video amplifier
with Q7 acting as a video ampli-
fier. Transistor Q6 supplies con-
stant current to the base of Q10,
assuring drive at peak voltages.
This current produces a larger
voltage swing than if a resistor
were used in the collector of Q6.

The quiescent point (zero sig-
nal voltage) is set by the ratio of
feedback-resistor R34 to lin-
earity-control resistance R18, as
well as gain-control potentiome-
ter R20. Adjust R20 for max-
imum gain without white or
black clipping, and adjust R18
to set the operating point. Input
video should be between 0.7 to
1.5 volts p-p, negative sync.

Audio
The audio channel (not used
in the ATV Jr) is basically the
same in all versions. It consists
of a preamplifier stage built
around a 2N3565 (Q4} with a
voltage gain of about +43 dB.
In both 5-watt boards, audio is
fed to gain-control R33 through
coupling capacitor C41 to the
base of Q4. Audio developed
across R28 is coupled by C39
and R27 to varactor diode D5.
The oscillator frequency is de-
termined by L13 and the capaci-
tance that shunts it. This is the
series equivalent of C36 and
C35, the input capacitance of
@5, trimmer C37, and the
varactor diode capacitance.
Adjust the oscillator by set-
ting C37 for operation at 4.5
MHz. When an audio signal is
applied to the junction of C38,
R25, R26 and D5, the effective
capacitance of D5 varies with
the instantaneous voltage
across it. This response causes
Continued on page 84
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THE‘LED-HE

Build this amusing Electronic
Face that appears to change
mood when the LEDs that

define its features
are randomly
switched.

ROGER SONNTAG

HUMANS RESPOND TO CHANGES IN

the expressions on other
human faces that reflect emo-
tional state—happiness, anger,
depression, boredom, and so
on. Psychological studies have
shown that people respond to
those changes regardless of
their gender, cultural back-
ground, race, or age difference.

Most people draw inferences
{rightly or wrongly) about the
mood of others by noticing rela-
tively minor changes in facial
features—the tilt of the eye-
brows, the cast of the eyes, and
the turn of the lips. The Elec-
tronic Face reproduces these
effects symbolically with an ar-
ray of 36 LEDs positioned to

represent a line drawing of the
eyebrows, eyes, and mouth of a
human face.

The LEDs on the circuit
board are illuminated for vary-
ing lengths of time by oscillators
set to change waveforms at dif-
ferent time intervals. These
variations impart a random-
ness to the changes in facial ex-
pression. You'll find that this
dynamic electronic display at-
tracts a lot of attention—even
from people who normally
wouldn’t pay much attention to
electronic circuits.

Wear it around your neck on a
cord, place it on your desk, or
hang it up as decoration, and
watch other people respond to
its many changing faces. They'll
be curious about it and want to
know how and why the expres-
sions change.

If you build the Electronic
Face you'll learn about astable
multivibrators based on
Schmitt trigger inverters. The
periods of the square-wave out-

www americanradiohistorv com

puts of each oscillator can be set
manually by adjusting trimmer
potentiometers on the circuit
board.

How does it work?

Random triggering of the ar-
ray array of 36 LEDs arranged
to outline eyebows, eyes and
mouth by Schmitt-trigger inver-
ter oscillators can cause the face
to smile, frown, move its eyes
from side to side, and arch its
eyebrows.

Figure 1 is an elementary
schematic for each Schmitt
trigger inverter circuit that is
organized as an astable multi-
vibrator to produce a variable
square-wave output. A resis-
tance-capacitance network con-
sisting of a 1-megohm trimmer
potentiometer in a feedback
loop around the oscillator and a
47-microfarad capacitor from
input to ground permit man-
ually changing the RC time con-
stant. This, in turn, changes
the duty cycle of the output
square wave. The trimmer is
normally set at about its 500-
kilohm mid-range position

Manually changing the trim-
mer’s wiper position can change
the frequency of the oscillator's
square-wave output from 5
pulses per second down to once
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q
R1 R23
' D
IC1-a
SCHMITT TRIGGER @D LED2
INVERTER N
T o3

FIG. 1—BASIC CIRCUIT of the Electronic
Face is a Schmitt trigger inverter with a
feedback resistor and a capacitor to
ground. The circuit sources or sinks
LEDs.

PARTS LIST

All resistors are Vs-watt, 10 %.

R1, R2, R5, R7, R14, R15—330
ohms

R2, R3, R6, R8, R12—220 ohms

R9, R10, R11, R13—680 ohms

R16, R17, R18, R19, R20—1
megohm trimmer potentiometer

three-pin, PC mount, single-turn ro-
tary unit.

Capacitors

C1, C2, C3, C4, C5—47 uF, 10
volts, radial-leaded, aluminum
electrolytic

Semiconductors

IC1—MC74HCT14 hex Schmitt trig-
ger inverter, plastic DIP or equiv-
lent (see text).

LED1-LED36—Ilight-emitting di-
ode, red, radial-leaded, T1 pack-
age (see text)

Miscellaneous: circuit board, red
translucent plastic filter (see text),
battery holder (see text); mount-
ing board or case (seetext), AC to
DC adapter and coaxial jack (op-
tional—see text); solder; fasten-
ing hardware

Note: The following options are
offered by General Science
and Engineering, P.O. Box 447,
Rochester, NY 14603,
716-338-7001.
® Completely assembled and
mounted circuit with filter, wall-
outlet adapter, and matching
jack—$59.00
e Kit of parts including circuit
board, all components, and fil-
ter, less case, and battery hold-
er—$24.00
® Wall outlet AC- to DC-adapt-
er—$5.00

Money orders, Visa, or Master
Card accepted. Add $3.00 S&H.
New York State residents add
local tax.

every 50 seconds. Each circuit
can source or sink current to
turn on the LEDs.

Figure 2 is a schematic for the
Electronic Face. Five of the six
gates of IC1, a 74HCT14A CMOS
hex Schmitt trigger inverter
drive the LEDs by sinking or
sourcing them. The shading in-
dicates the positions of the 36
LEDs that define the eyebrows,
eyes, and mouth of the circuit.
The features will change at dif-
ferent rates when set by adjust-
ing trimmer potentiometers
R16 to R20.

Motorola offers an
MC74HCTI14A hex Schmitt trig-
ger inverter IC, but any of the
following can be substituted:
Motorola MC74HCI14A,

+ ICt-a

b Me

~ wm74HC14
c :

47ufF

MC14584B or the Harris
CD40106B. All of these parts
have the same pinout diagram,
and pins 3 and 4 are unused.

Making the Face

An octagonal circuit board is
recommended for the con-
struction of this project. A foil
pattern for this circuit board is
included in this article, but a
finished, trimmed and drilled
board can be obtained from the
source given in the Parts List as
part of a kit.

Before inserting and solder-
ing any components, decide
how you want to mount the cir-
cuit board and whether you
want to power it from four
power cells or a wall outlet-

+

Ic1c
. 7T4HC14

c3
47uF

R1S R14

LEDS 1 TO 36
~

FIG. 2—SCHEMATIC FOR THE ELECTRONIC FACE. The shading defines the LEDs for
each moving feature. Five of the six Schmitt trigger inverters in a hex IC illuminate the

face LEDs to show mood changes.

wwWwW americanradiohistorvy com


www.americanradiohistory.com

mounted AC to DC adapter. Drill
the clear mounting holes at the
edges of the circuit board if you
make your own,

Refer toFig. 2 and component
side parts placement diagram
Fig. 3. Form and insert resistors
Rl to R13 on the component
side of the PC board and solder
all leads with a soldering pencil
with a fine tip set at a heat level
satisfactory for melting rosin-
core solder. Trim the leads close
to the board

Form and insert the leads of
electrolytic capacitors Cl1 to C5
in the board, observing their
correct polarities. Solder the
leads and trim them close to the
board. Insert trimmer potenti-
ometers resistors R16 to R20,
solder them in position and
trim excess leads.

The LEDs to be soldered on
the solder side of the board are
specified as red, radial-leaded
units in T1 cases. They might or
might not have flat surfaces at
their bases. However, even with-
out the flats, the cathode lead is
typically the shorter of the two.
(The LED die is mounted on the
cathode lead.) It is recom-
mended that all LEDs be tested
to see that they are functional
with a suitable battery before
they are inserted in the board.

Reverse the circuit board and
this time refer to Fig. 2 and sol-
der-side parts placement di-
agram Fig. 4. Insert the LEDs in
the circuit board in clusters of
six to eight, observing their cor-
rect polarities. Adjust the
height of the LED bases about
Y4 inch above the board. Avoid
bending the leads of the LEDs
when inserting them. Solder
those LEDs and trim their leads
close to the board.

Continue inserting and posi-
tioning the LEDs in small clus-
ters until all 36 have been
soldered and trimmed. Then re-
check their polarities to be sure
that placement was correct.
Note: the LEDs can be inserted
from the component side and
soldered on the foil side without
changing the operation of the
circuit, if you prefer.

Insert and solder IC1 on the
solder (foil) side of the circuit
board. Then recheck the com-
plete board looking for solder

BATTERY OR

AC/DC ADAPTER JACK
e L
CLEAR B CLEAR
HOLE <@ HOLE
|
RS
et R I
s,g'c5 -
~s—=RE—- \F“ - /R4/ —Rf—
PR
| RO i
\ o | ot
R10 Ri1
\ * pie] * /
Rl4— R
—~Ri12 —
COMPONENT SIDE

FIG. 3—COMPONENT SIDE PARTS PLACEMENT DIAGRAM for the Electronic Face.

HOLE HOLE

Sapadd - Sooo QO

"o [ c8ge

O O
OO DOOD

SOLDER SIDE
SURFACE
FLAT P
/ (CATHODE) {CATHODE)
————SHORTER SYMBOL
LEAD

LED INSERTION
FIG. ——SOLDER SIDE PARTS PLACEMENT CIAGRAM for the Electronic Face.

bridges or cold solder joints Circuit operation

(dull gray). Make any repairs Adjust each of the trimmer
needed. potentiometers R14 to R17 with
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SCREWS (4)

SPACERS
4

FOUR AA CELLS

RED PLASTIC
FILTER

PACK OR AC/DC
ADAPTER JACK

+

} TO BATTERY

BRASS PINS
@

FOUR-CELL
BATTERY HOLDER

WOOD OR
MASONITE

FIG. 5—MECHANICAL ASSEMBLY. The mounting board can be wood or even a suit-
able plastic case. The three parts are assembled with screws, nuts, pins and spacers.

2 9/16 INCHES

FOIL PATTERN for Electronic Face.

an insulated tool and check to
see that each Schmitt trigger
oscillator section is switching.
Then adjust the time constants

sc that the “facial” pattern will
change with reasonable fre-
quency. A gooed place to start is
with the following settings:

wwWwW americanradiohicetorv com

Feature Time (seconds)

Eyes 2t03
Eyebrows 410 10
Mouth 8to 15

Packaging the circuit

Refer to the mechanical as-
sembly diagram Fig. 5 for one
possible packaging configura-
tion. There are, however, many
other possibilities. For the most
effective display, it is recom-
mended that the LEDs be cov-
ered with a red filter made from
red-dyed transparent sheet
plastic. The red filter screens
out obvious variations in the
brightness level of individual
LEDs and masks the circuit
components and circuit board
traces that would otherwise be
visible on the board.

If you want to power the face
with batteries, obtain a battery
holder for four AA cells (Radio
Shack No. 270-383 or equiv-
alent). Determine the lengths of
the wires from the holder wires
that you will need after you have
decided how you want to mount
the circuit.

Strip the ends of the insu-
lated hookup wire from the
holder, and solder the red wire
in the hole marked + on the
circuit board and the black
(ground) wire in the hole
marked —. The four AA cells will
provide a DC voltage of about 5
volts for battery-powered circuit
operation.

Alternatively, Electronic Face
can be powered from a 120-volt
AC to 6-volt DC wall-outlet
adapter. This should be a UL
Listed Class 2 transformer with
arating of 120 volts AC, 5 watts
and an output of 6 volts DC at
150 to 200 milliamperes. The
circuit board can be mounted
on a square Y%-inch plywood or
Masonite of appropriate size to
permit the circuit board to be
sandwiched between the filter
and substrate. Allow enough
room for nuts, bolts and spacers
near the edges if you elect to
power the face from cells in a
battery holder. If you use a bat-
tery holder, cement or bolt it to
the underside of the mounting
board.

Alternatively, you might want

Continued on page 90
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RAY MARSTON

THIS ARTICLE CONTINUES THE RE-
lay switching circuit theme of
last month by presenting a se-
lection of practical control cir-
cuits for electromagnetic relays.
Last month's article discussed
the basic operating principles
and application rules for four
well-known relay classes—the
electromagnetic relay (EMR),
the reed relay, the solid-state re-
lay (SSR). and the CMOS bilat-
eral switch.

High-impedance relays.

Electromagnetic and reed re-
lays are low-impedance, elec-
tromechanical devices whose
typical coil impedance values
range from tens to hundreds of
ohms while input drive signal
sources typically have much
higher impedance values. Max-
imum power is transferred be-
tween the input drive signal
and the relay coil when the
source and load impedances are
matched.

This is accomplished by in-
serting additional circuitry be-
tween the input drive signal
and the relay coil. These circuits
can be either a transistor stage
or a transistor stage with one or
more IC logic gates. Figures 1 to
4 show four different ways to
boost the input impedance of a
relay with transistors and logic
gates.

Transistor Q1 in Fig. 1 is or-
ganized as a simpie common-
emitter amplifier that increases
the effective sensitivity of the
12-volt coil of relay RY1 about
one hundred times (e.g., the
current gain of Ql in this circuit
is about 100). The introduction
of this amplifier stage reduces

FIL 1-NON-LATCHING TRANSISTOR-
driven relay switching circuit.

RELAY OUTPUT

Learn to design transistorized circuits
that can switch and time relay functions
remotely with low-power input.

relay sensitivity to a few volts.

Resistor R1 puts safe limits
on the input current to Ql, and
it also determines the effective
input impedance of the circuit.
(The impedance is equal to the
value of R1 plus about 1 kilohm.)
Diodes D1 and D2 damp the
coil's back EMF. (See last
monthss article.) The contacts of
relay RY1 can control external
circuitry.

Figure 1 is a schematic for a
non-latching relay driver cir-
cuit. Relay RY1 is orr when the
input voltage is less than 600
millivolts and on when the in-
put voltage exceeds a few volts.
This driver circuit can be made
self-latching by modifying it as

www americanradiohistorv com

%‘ = ._-:-__}‘_,_ ] R X
FIG. 2—SELF-LATCHING TRANSISTOR-
driven relay switching circuit.

shown in Fig 2. Relay RY1 now

has two sets of normally open
(NO) contacts; the upper set is
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for the relay’s output and the
> +12V (Vop) lower set is for latching. The
1NDM1)01 latching set is in parallel with
Q1. and it is actuated by nor-

/4 40018 v mally closed (NC) switch S1.
As aresult, these contacts by-
pass Ql and self-latch RY1 after
Kg OUTPUT the relay has been initially ener-
Ao gized. Once it has self-latched,
e the relay can be turned off again
51200 only by opening S1 or breaking

the power connection.

= The circuits of Figs. 1 and 2
have input impedances of only a
FIG. 3—HIGH-IMPEDANCE RELAY switching circuit. few thousand ohms. If desired,
the input impedance can be
* 412 Vpp) raised to 10 megohms or more

R, 14 L q.gourpur by driving Q1 through a CMOS
ato

10K 4 buffer stage as shown in Figs. 3
174 40018

3

2 ¢ o0l D1 "_7:§ RY1 and 4. In these circuits, the

A1 - 1’?)‘;’( EE 1Naco1 & 1§V CMOS buffer consists of one of

A b ) 0L four NOR gates of a CD4001B

12813 S1= - quad, 2-input NOR gate. The

i 2N3904 (D2 gate is wlreq as an mvert.er by

1N4001 short-circuiting its two input
pins 1 and 2 together.

= Figure 3 has only a single

: CMOS inverter stage. Con-

FIG. 4—MODIFIED HIGH-IMPEDANCE relay switching circuit. sequently, to ensure that the re-

lay turns off when the input

voltage is low, transistor driver

Q1 must be a PNP device, in this

81 s2 14 e m%m instance a 2N3906. In Fig. 4,

SET » Fzgggf " 1 Lo two CMOS inverter stages are
(ON) , 74 40018 YO 4—o—AAA wired in series, so that the over-

o
[\V]
3

TO PINS
VIN —» 56,89

3 R 12813
Vo2 2 hea

A
vy

AAA
v
=
[=]
<
m
(2]

[}

VIN

4 VDD 2 R4 <

6.8K §

AAAS

+12v

BT all signal inversion is zero. Con-
2N3906 qg sequently, Q1 can be an NPN

ol el 2 transistor such as the 2N3904.
RY1 It is worth noting in both
12v Figs. 3 and 4 that the input im-
‘ >1200 pedance actually equals the val-
ue of resistor R1, and that the
TO PINS relay actually turns on (or ofr)
89,12&13 when the input signal exceeds
(or drops below) about one half
the supply voltage. This is the
FIG. 5—BISTABLE RELAY SWITCHING circuit. EIS;O%I&;O(?M‘(I)OSI ti?x%ﬁ tfé)artet f‘}\ft’

that value the gate operates in
123V = VoD the linear mode. Capacitor Cl
inhibits any high-frequency or
transient signals that might ap-
pear at the gate when the circuit

S
Ll

took $

-
AA
vy
&

s1 l |1_‘_"4 A3

(RESEN Y, 6.8K
3

174 4001B Wy

2 is operated in the linear mode.
l J g A_z_o'g ouTPUT Bistable circuits
E - A relay can be organized for
ViN 1N4001 1V bistable operation. In this mode
(!gp) >120Q it turns on and self-latches
when a seT pushbutton switch

TO PINS is pressed, and it can be turned
89.12&13 off again only by pressing a

RESET pushbutton switch. Fig-
ure 5 is the schematic for a
FIG. 6—SELF-LATCHING, HIGH-impedance relay switching circuit. bistable relay switching circuit.

0
g
A
_AAA
Wy

=
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+12V
Vob

s L ]° s1 1
ON/OFF o ON/OFF 4 a1

ai

CLOCK 1

\Tg, OUTPUT'

RY1
12V
>120Q

1N4001

2
N 3
gt 2 peseT 1
2.2K
c1 5 01
068 5
1sET
b R2 e
% e CD40138

VoD
,214a
SET4 262
Dy 2 2_ g,
crocks 24| 71 L1 q
RESET{ —4—1
STy -2 .
Da 2 ;12 Qp
clockp A | FF2L 118 o
RESETy —24—
V
Vss
' 8 s e
- ¥
e vop P&
21 G oz B2
=3 cLock a2 P&
A} mesemt clocke -
21 o1 RESET2 |
54 sert D2 P2
0 v setz -
TOP VIEW
b

FIG. 8—CMOS DUAL D-TYPE FLIP-FLOP
CD40138: functional diagram (a), and pi-
nout diagram (b).

+ +

In that schematic, two NOR
gates of a CD4001B CMOS NOR
gate are set up as a simple man-
ually-activated bistable multi-
vibrator. One of its outputs is
connected to the relay coil
through the Q1 common-emit-
ter buffer stage. (Three other
CD4000B series CMOS logic ICs
are also specified in this article:
CD40013B, CD40017B and
CD4020B. All are offered by Har-
ris Semiconductor and many
other suppliers).

The circuit in Fig. 5 actually
changes state as its SET Or RESET
input signal rises through the
half supply voltage transition
value of the CMOS gate. This
response makes it easy to modi-
fy the circuit so that it acts as a
self-latching, high-impedance
relay, as shown in Fig 6.

The relay turns on and self-
latches when the input voltage
rises above the transition value;
the relay can then be turned off
only by removing or reducing
the input voltage and pressing

the reseT switch. This circuit
has an input impedance of 10
megohms.

Figure 7 shows another prac-
tical pushbutton-operated relay
switching circuit. A single
switch can turn the relay on and
off, but many similar switches
can be wired in parallel to per-
mit the relay to be remotely con-
trolled from many different
locations. The relay changes
state each time an input switch
is pressed or released.

As a result, if the relay is ini-
tially on, it will turn off when
any switch is pressed. But it can
be turned on again when any
switch is pressed after that.
Therefore, the circuit exhibits a
binary relay characteristic.

The circuit in Fig. 7 is de-
signed around a CD4013B
CMOS, dual D-type flip-flop IC
whose functional and pinout di-
agrams are shown in Fig. 8. One
flip-flop stage can be disabled by
grounding its input pins, and
the other flip-flop is configured
as a divide-by-two circuit. This
is done by shorting its g and D1
pins together.

The input clock pulses to this
divide-by-two stage must have
rise times that are less than 15
microseconds; these are ob-
tained by pressing one of the
pushbutton switches. Each
time the switch contacts are
closed, capacitor Cl charges
rapidly through the switch to
provide the fast-rise time clock
pulse.

Capacitor C1 then discharges
slowly through R2 when the
switch is re-opened. This re-
sponse eliminates false trigger-
ing caused by switch bounce or

2
7 a700F 2R21K B3

D1 .
12v 2

LS
R
AA—o
Wy |J
g8

-
(=]
AAA,

FIG. 5 MULTIPLE.INPUT, AC-LINE-powered binary lamp and relay switching circuit.
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TO PINS
—> 5689
12&13

& R1 t

10K —~ o
TSEE TEXT)

> +12V (Vpp)

D2
- 1N4001

D

o

A
AL

§ QUTPUT
als

”

c2
0.1 D3 y RY1
1N4001 12v
>1200

FIG. 10—DELAYED-TURN-ON RELAY switching circuit.

+12V
;g, OUTPUT
1
RY1
z e s
r‘@) >1200
4 D2
! 4 1N4001
< R1
$10k =
(
FIG. 11—AUTOMATIC TURN-OFF RELAY switching circuit.
+12V
l < R3
"I STTRT L E ¥ oaoK
Q R1 ] 3 +
1MEG 5 |4 40018 —C)!—ﬂv §. 8 OUTPUT
c1 \AA4 A—i—O
0T {SEeTERD RY1
5 12v
4 >120Q
g |+ 40018 WA
R4
7 5.6K
R2 & 1N4001
QIGLSS —» TOPINS
8.9,12& 13

FIG. 12—ONE-SHOT MULTIVIBRATOR TIMER relay switching circuit.

chatter. As a result, transistor
Q1 and the relay reliably change
state each time a pushbutton
switch is pressed.

The circuit illustrated in Fig.
7 will permit the relay to be ac-
tuated from many different lo-
cations. If this circuit is
installed for use in a home or
office it is recommended that
approved switches suitable for
use 120-volt AC operation be in-
stalled. Hall, landing, or cor-

ridor lights can be controlled
from several different locations.
Approved insulated twin-lead
cable connecting the compo-
nents can be concealed in the
walls or along the baseboards.
Figure 8 shows the functional
and pinout diagrams for the
CMOS, dual D-type flip-flop. It
consists of two identical flip-
flops. Each flip-flop has inde-
pendent pata, seT. and cLock
inputs and Q and g outputs.

In the light control applica-
tion, the circuit should be
powered from the 120-volt AC
line. Figure 9 shows how the cir-
cuit in Fig. 7 can be modified to
operate from the AC line. Trans-
former T1 must be selected to
provide a 24-volt, center-tapped
output at 100 milliamperes or
greater.

Timer circuits

Relays can be put to work in a
wide variety of timer or time-
delayed-switching applications
with time delays from a fraction
of asecond to tens of hours. Fig-
ures 10 to 15 are practical exam-
ples of timing circuits for relay
control.

Figures 10 to 12 show how
CD4001B CMOS NOR gate ICs
can produce time delays of up to
several minutes with reason-
able accuracy. The circuit in
Fig. 10 offers delayed turn-on re-
lay switching. and it operates as
follows:

The CMOS gate is configured as
a simple digital inverter. Its out-
put is fed to the base of PNP
transistor Q1 at the junction of
resistor R5 and capacitor C2.
The input to IC1 is taken from
the junction of the time-con-
trolled potential divider formed
by resistor R2 and capacitor Cl1.

Before power is applied to the
circuit, capacitor C1 is fully dis-
charged. Therefore, the inverter
input is grounded, and its out-
put equals the positive supply
voltage; transistor Q1 and relay
RY1 are both off under this cir-
cuit condition.

When power is applied to the
circuit, C1 charges through re-
sistor R2, and the exponentially
rising voltage is applied to the
input of the CMOS inverter
gate. After a time delay deter-
mined by the RC time constant
values of capacitor C1 and re-
sistor R2, this voltage rises to
the threshold value of the CMOS
inverter gate.

The gate’s output then falls to-
ward zero volts and drives tran-
sistor Q1 and relay RY1 on. The
relay then remains on until
power is removed from the cir-
cuit. When that occurs, capaci-
tor C1 discharges rapidly
through diode D1 and resistor
R1, completing the sequence.
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+12V
1E 4 $ R2
< 47K < 22K
R3
470K 5: sl 4
TIME e, 2 D1
> I Ict e 1N4001
81 555 —p—
cl Lt 15 11 JL
D2 4
100uF+ St x
T START e

FIG. 13—SIMPLE 6-TO-60-SECOND timer relay switching circuit based on the 555

A—:—olg OUTPUT

A1
12V
>120Q

timer IC.
+12V
]
&1 (1%
sTART M}
< Ri1 < R2 b R3
$ 4K $ 2k 3
470K El“—l &, 8| 4 X2
TIME 47K 4 2 D1 Aol
Sl e IC1 3 1N4001 ]
52 - —pt- T~0 OUTPUT
MIN _ Y SEC 5|1 c3 ;
o 0.1 b2 & RY1
+| co 3 1N4001 12v
e 100uF T RESET >1200

ci g
1000pF 7

FIG. 14—TWO-RANGE 6-TO-60-SECOND and 1-to-10 minute timer-relay switching cir-

cuit based on the 555 timer IC.

+12V

5: A1 Bl 4 °=:§:
P22K 4 .
Ict 5
< R2 b
2 30K 588 3

A

v

;;a'é:» l 12 1811

1-10 10-100
MIN MIN
)
c2
c1 1.00F
a1 POLYESTER

AAA

FIG. 15—TWO-RANGE 1-TO-10 MINUTE and 10-to-100-minute timer-relay switching

circuit based on the 555 and 40208B ICs.

Figure 11 shows how the cir-
cuit function of Fig. 10 can be
reversed so that the relay turns

on when power is applied but
turns off again automatically
after a preset delay. This re-

VDD

116

104 INPUT 7 22
PULSES 7
a b= | o
Q5 .i §
el | 2
a7 L& 3
as 3 >8
a B2 A
14 | W
aopd | &
anp= | 2
Qe | &
Qa2
Mlpeser - .
14-STAGE
RIPPLE
COUNTER
la
Vss
a
CD40208
16
_1. Q12 Vpp b—
—2da13 att P2
L P aro 4
3
4 1ae Q8 —:——
.L Qs Q9 __2_
ot Q7 RESET 11
10
7 Q4 ¢ b—
TOP VIEW
b

FIG. 16—CMOS 14-STAGE RIPPLE-CAR-
RY binary counter CD4020B: functional
diagram (a), and pinout diagram (b).

sponse is obtained by modify-
ing the relay-driving stage for
an NPN transistor.

It is worth noting that the cir-
cuits in Figs. 10 and 11 each
provide a time delay of about 0.5
seconds for every microfarad in
the value of capacitor Cl1. This
permits delays of up to several
minutes. If desired. the delay
periods can be made variable by
replacing resistor R2 with a
fixed and a variable resistor in
series whose nominal values are
approximately equal to that of
resistor R2.

Figure 12 shows how a pair of
CMOS gates can form a push-
button-activated one-shot mul-
tivibrator relay-switching cir-
cuit that provides delays up to
several minutes with reason-
able accuracy. The relay turns
on as soon as START switch Sl is
closed. However, it turns off

MON SOIUOND3|T ‘p661 AInr

3]
[A]


www.americanradiohistory.com

Electronics Now, July 1994

S

+12V

2"2"( P 3 eI 4T = 16
EN 7 5 1
L RESET
& R2 IC1 ic3
:t 39K o 3 14 = 10 Aodve
R3 | CLK
470K $ Ic2 3
TME © 20 L 40178 $
15
S2-a 8 L_<___] 13 -
N e ————temenb sz-gj
2 c2 1, 3
C1 1.24F
-
0.12 POLYESTER 3: MES zr;f( 3
|

iL
it

S2 TIMING RANGE SETTING

NO. TIME

1)1 TO 12 MIN

2) 10 MIN TO 2 HRS
3) 100 MIN TO 20 HRS

FIG. 177—WIDE-RANGE TIMER-RELAY switching circuit spans 1 minute to 20 hours in
three ranges with a three-step,two-deck rotary switch.
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FIG. 18—CMOS FIVE-STAGE DECADE
COUNTER CD4017B: functional diagram
(a), and pinout diagram (b).

again automatically after a pre-
set delay of about 0.5 seconds
per microfarad of the value of
capacitor Cl1. The two CMOS
gates are configured as a man-
ually-triggered monostable
multivibrator whose output is
fed to the relay through R4 and
transistor Q1.

The circuits in Figs. 10 to 12
are all based on simple CMOS
gates, and they are intended for
applications where high timing
accuracy is not required. Far
greater timing accuracy can be
obtained in circuits based on
the 555-type timer IC. Figures
13 to 16 show four practical
timer relay control circuits that
include the 555 timer.

If you wish to learn more
about how to apply the 555
timer IC (or brush up on what
you do know), refer to previous
articles in this series: page 58 of
the September and page 69 of
the October 1992 issues of Elec-
tronics Now.

Figure 13 is a circuit sche-
matic for a simple 6 to 60 sec-
ond timer-control circuit. The
555 IC is configured as a mono-
stable multivibrator or a one-
shot multivibrator. The circuit
starts a timing cycle when START
switch Sl is closed; relay RY1 is
turned on immediately, and

www americanradiohistorv com

electrolytic capacitor C1 starts
to charge toward the positive
power supply through 47-kil-
ohm resistor R1 and 470-kilo-
hm trimmer potentiometer R3.

The capacitor will continue to
charge until, after a delay deter-
mined by the trimmer setting,
C1 rises to two-thirds of the
supply voltage. At that time, the
IC1 changes state and the relay
is turned turned off. The timing
cycle is then complete.

A shortcoming of the simple
one-shot multivibrator relay
control circuit in Fig. 13 is that
it permanently draws current
from the supply—even when
the relay is off. Figure 14 is the
schematic for a two-range timer
circuit that overcomes this
drawback. It is capable of tim-
ing over a range of 6 seconds to
10 minutes. The circuit oper-
ates as follows:

When sTArT switch S1 is mo-
mentarily closed, a sTarT pulse
is sent to pin 2 of the IC1
through R3 and C3, and relay
RY1 turns on. The control con-
tacts then close, maintaining
the power connections to the
circuit when S1 is released. The
circuit then runs through a tim-
ing cycle that is similar to the
one described for Fig. 13. How-

Continued on page 90
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Putting last month’s
PC breadboard
hardware to work.

BUILD THIS

PCI/O
BREADBOARD

DAVE DAGE

SOME PEOPLE MASTER HARDWARE.
others master software—but
few master both. Those who do,
however, can expect great re-
wards. Last month's project was
building the hardware: a PC in-
terface card and a breadboard
system with ten fully decoded
and latched input/output (I/O)
ports. This month’s article is
about the software required to
make the hardware do some-
thing interesting. Along the
way, you'll learn how to bread-
board some hardware for dem-
onstrating input and output
capabilities, and you'll see soft-
ware examples in three popular
computer languages: BASIC,
assembler, and C.

It will be helpful if you have
had some experience with pro-
gramming in at least one of
those languages. But if not,
don’t worry—this presentation
allows for inexperience. If you
are just beginning to prograin,
it's better to learn two—or
more—Ilanguages at the same
time. Most programming lan-
guages do the same things;
learning several will help you
place the statements and pro-
cedures of each in perspective.

Hardware setup

To begin, breadboard the cir-
cuit shown in Fig. 1. The sche-
matic specifies the resistor net-
works, a DIP switch, and LED
bargraph indicator. but any dis-
crete components that are elec-

trically equivalent can be sub-
stituted. Figure 2 shows how to
mount the components on the
breadboard.

The input circuit connects to
port four, which appears at ad-
dress 260 decimal (0104 hex) if
you configured the interface
card at the default base /O port
address. Resistors R2a—R2h
pull all eight data lines low. By
switching the poles of the DIP
switch, you can pull each line
high through resistors
R3a—R3h.

The output circuit also con-
nects to port four (260 decimal,
0104 hex). The output lines can
drive each of the eight LEDs
that are tied to ground through
current-limiting resistors
Rla—R1lh. An LED will turn on
when the associated data line
goes high, and off when it is low.

Now let's see how to use the
software to read the switches
and light the lights. First I'll dis-
cuss the BASIC language, then
assembler, and then C.

BASIC programming

BASIC. as supplied with
DOS, is an interpreted lan-
guage. When you run a BASIC
program, you are running the
large BASIC.EXE program,
which takes each statement one
at a time, “interpreting” what it
means. and then executing it.

As with any programming
language, BASIC has advan-
tages and disadvantages.
BASIC's advantages include
simple setup; most housekeep-

ing chores are handled for you
automatically by the BASIC in-
terpreter. In addition, testing
and experimenting with BASIC
is quick and easy because you
can execute code in the immedi-
ate mode, rather than running
“source code” through a pro-
gram called a compiler.

BASIC also has disadvan-
tages that include slow speed,
awkward bit-level manipula-
tion, and variables that are al-
ways global. An interpreted
BASIC program is much slower
than an equivalent compiled
program in almost any other
language. Bit-level manipula-
tion can be troublesome for peo-
ple who want to work directly
with hardware. The problem
with global variables is that
simple typographical errors
make it easy to create hard-to-
debug problems, particularly in
those large programs with lots
of variables.

Despite those disadvantages,
BASIC is ideal in situations
where speed is not a require-
ment, the program is not large,
and quick development and
testing are paramount.

Listing 1 shows a simple
BASIC program that will read
the input port, transfer the data
to the output port, and then re-
peat the process indefinitely.
The overall effect of this pro-
gram is that the switches di-
rectly control the LEDs. (Press
Ctrl-Break when you've had
enough.)

The objective of this program
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8 x 33Q2
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FIG. 1—SCHEMATIC DIAGRAM OF TEST CIRCUIT: The input port reads an eight-
position DIP switch, and the output port drives an eight-LED bargraph.

is to show that the computer
really controls the connection
between the two ports. You
could write a program that
would switch a light on or off
only after a password has been
entered. Similarly, you could
write a program so that the
switch that controls a par-
ticular LED could be changed to
control a completely different
LED without rewiring the
board. Try doing something like
that without using software—
its next to impossible!

Another possibility would be
to assign the input and output
ports for completely separate
purposes. For example, the DIP
switch could serve as eight ad-
ditional function keys for a spe-
cial program, and the LEDs
could function as a bargraph
displaying, for example, the
time remaining in some par-
ticular process.

Of course, it’s also possible to
have some fun with the circuit.
Listing 2 provides one example.
(Depending on the speed of your
computer, you might have to ad-
just the value of the time delay
in line 190.)

Assembly language
programming

If BASIC represents one end
of the programming-language
spectrum, assembler or assem-
bly language represents the
other. Where BASIC is slow and
cumbersome, assembler is
quick and lithe. On the other
hand, it's easy to perform tests
and do experiments in BASIC,

LISTING 1—SIMPLE TEST
PROGRAM

10 N = INP (260)
20 OUT 260, N
30 GOTO 10

but assembler requires careful
forethought in planning those
tasks. However, it's easy to con-
trol the hardware in assembler.

Every microprocessor has its
own assembly language. Intel's
80X86 family has one,
Motorola’s 68XXX family has
another, and so on. Moreover,
within a given microprocessor
family, successive additions to
the family usually call for new
instructions specific to that
more advanced device.

Some microprocessors have a
single address space that is oc-
cupied by both system random-
access memory (RAM) and I/O
ports. Other CPUs have sepa-
rate locations for memory and I/
O. Intel CPUs, for example, have
separate memory and /O loca-
tions. In this architecture, the
CPU and I/O devices share com-
mon address and data buses;
separate CPU control signals de-
termine whether a given opera-
tion occurs in an address space
or an I/O space.

In the 80X86 microprocessor
family, different instructions al-
low the transfer of one, two, or
four bytes of data simulta-
neously between an I/O port and
the CPU's accumulator, or A reg-
ister. The CPU can specify
which port participates in a
transfer in several ways. In as-
sembly language, the port can
be selected by an immediate
value, which is actually part of
the instruction the CPU ex-
ecutes. Another way to select a
port is to preload the DX regis-
ter with the address of the desir-
ed port, and then execute a
slightly different instruction.

Figure 3 shows the register
model for the 8086 CPU. Later
members of the Intel family ex-

LISTING 2—LEDSWING.BAS

100 REM * for ST-1. Purpose: walk a single bit back and forth for display on

110 REM * a LED bar indicator.

Hardware:

LED bar indicator, limit resistors.

120 REM * Note: TON (line 180) is loop delay, increase for faster cmptrs.

130 REM * 4t 4 0t bt bttt b h b b b b h h kb e e b bR A bk e bR P v d b b e h b A b R bbb Nt e w b d b s s

140 REM * AO address output port, TON time LED is on, TOFF time LED is off.
xso REM i'ﬁ'ﬁﬁ'.ftﬁ"'i.ﬁtt'00"'&0.‘&'0'.&'&'0&"tﬁﬁ-"tﬁttttﬁ"tﬁ"“‘t‘.“

160 CLS:REM START

170 INPUT" Enter output port address in decimal ";A0Q

180 TON=500
190 FOR C=1 To 7

200 OUT AO,2~C: FOR T=1 TO TON:NEXT T

210 NEXT C
220 FOR C=6 TO 0 STEP -1

230 OUT RO,27C: FOR T=1 TO TON:NEXT T

240 NEXT C
250 GOTO 190

www americanradiohistorv com

¢ REM increase to slow cycling. Try 500 to 5000.
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FIG 2—PARTS PLACEMENT DIAGRAM for the test circuit. Parts placement is not
critical; just be sure the power-supply polarity is not reversed.

e .
| AX AH AL ACCUMULATOR
BX BH BL BASE
cX CH cL COUNT
DX DH DL DATA
SP STACK POINTER
BP BASE POINTER
sl SOURCE INDEX
DI DESTINATION INDEX
1P INSTRUCTION POINTER
FLAGSy |  FLAGS_ STATUS FLAGS
cs CODE SEGMENT
DS DATA SEGMENT
ss STACK SEGMENT
| ES EXTRA SEGMENT

B

ity s

FIG. 3—|NTEL MICROPROCESSOR REGISTER MODEL shows the 16-bit register for-
mat common to the 8088, 8086, 80186, and 80286 CPUs. The 386 and higher-level CPUs

have 32-bit wide registers.

tend the architecture of the
model, but all are backward
compatible with it. Note that
the main registers (AX, BX, CX,
and DX) are 16 bits wide, but
they can be addressed in 8-bit
blocks: AL and AH (A low and A
high), and so on. The 80386
and more powerful CPUs extend
the concept to the 32-bit level.
The number of bits that can
be transferred to or from an I/O
port simultaneously depends
on the CPU’s capability, and on
the interface hardware. This
project’s interface card works at
the byte level, so only eight bits

can be transferred at a time,

through the lower half of the ac-
cumulator, designated AL.

The assembly-language in-
structions for reading and writ-
ing a port specified by the DX
register are, respectively, IN AL,
DX and OUT DX, AL. Those in-
structions assemble to hex-
adecimal machine-code values
EC and EE, respectively. At this
time you should know how to
build an assembly-language ver-
sion of our earlier BASIC test
program. See Listing 3.

The only difference between
the BASIC program and the as-
sembly program is that the as-
sembly program is that the as-

sembly program must preload
the DX register with the desired
hexadecimal port address. In
Listing 3, the first instruction
moves port address 0104h into
the DX register. The second in-
struction transfers the data
byte from the /O port specified
by DX into register AL. Then the
CPU writes this same value back
out to the same I/O port. Last,
the program jumps back to line
2 to continue to the process in-
definitely. Instead of using a
GOTO statement with a line
number, an assembly-language
program uses labels such as
“loopl” in the example.

To enter and execute an as-
sembly-language program, you
will need a program that can
translate the assembler state-
ments into machine code. This
kind of program is called an as-
sembler. A full-featured as-
sembler such as MASM (Micro-
soft), TASM (Borland), or A86 (a
shareware product by Eric Isaa-
cson) will assign addresses to
labels, keep track of data by
name, and much more. How-
ever, for simple test programs,
those programs are more com-
prehensive than necessary. For
the purposes of this project, the
DOS program DEBUG.COM will
suffice.

Debug

A version of DEBUG is pack-
aged with every copy of DOS.
Unfortunately, it's one of the
most user-unfriendly programs
ever written. To make things
easy on yourself, set up a sepa-
rate directory (or use a separate
floppy disk) just for DEBUG and
the assembly programs that you
will write. DEBUG is normally
installed in your DOS directory,
so you should be able to run it
directly from your test directory.

Now execute the program.
You should see its prompt, a
simple hyphen. Press “A” fol-
lowed by Enter. This puts DE-
BUG into its Assemble mode.

LISTING 3—
ASSEMBLER TEST PROGRAM

mov dx, 104
loopl: in al, dx
out dx, al
jmp loopl

MON S21U0I3T ‘p661 AP
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The program will display eight
hexadecimal digits, divided
into two groups of four sepa-
rated by a colon. The value on
the left is called the segment ad-
dress, and the value on the right
is called the offset address. The
segment address, shown here
as “xxxx” might vary from ma-
chine to machine; for small pro-
grams, its value doesn’t matter.
To determine the actual address
associated with a seg-
ment:offset pair, multiply the
segment by 16 (10 hex)and then
add the offset. For example, hex
address 2345:0006 = 23450 +
0006 = 23456.

The offset address, on the
other hand, is critical. If you
don't deliberately specify a val-
ue, DEBUG begins assembly at
location 0100h (256 decimal).
DOS allocates the first 256-byte
block of memory within a given
segment to store information
about small COM programs of
the kind being developed here.
That block is a historical rem-
nant from an earlier program-
ming language, CP/M; it's of-
ficially called the PSP or Pro-
gram Segment Prefix. Leave the
PSP alone; don't try to place
code or data there. (By the way.
DOS5s EXE file format does not
use the PSP. In addition, COM
programs are limited to 64K of
code space, whereas EXE pro-
grams can be much larger.)

Intel CPUs have a set of regis-
ters called segment registers:
code segment (CS), data seg-
ment (DS), stack segment (SS),
and extra segment (ES). The
segment registers typically
function as indexes into vari-
ous areas of memory. By default,
DEBUG loads the current seg-
ment address into each of those
registers.

Notice that the stack pointer
(SP} is initialized at offset FFFE,
and the instruction pointer (IP,
also called the program counter)
is set to offset 0100.

You now have a 64K block of
memory ready for the entry of
programs. Enter the code
shown in Listing 4 at the DE-
BUG prompt.

Unfortunately, you cannot
use symbolic addresses (e.g.,
the loopl in the previous exam-
ple} with DEBUG; you must en-

ter the actual CPU offset
address. That's why you see jmp
0103 at offset 0105. After enter-
ing the final instruction, press
Enter again, and you'll return to
the DEBUG prompt.

Before running the program,
save it. First name the program
with DEBUG' “n” command:

LISTING 4—DEBUG
PROGRAM SW2LED

=z100 <Enter>

%%xxx:0100 mov dx; 104 <Enter>
x%#%%10103 in al, dx <Enter>
xx®x 10104 out dx, al <Enter>
HxEX 10105 jmp 0103 <Epter>
xxx® 10107 <Enter>

LISTING 5—DEBUG
PROGRAM SW2LED2

mov dx, 104
loopl in &l dx
out dx.a2l

ahl al

jng loopl
moy ab, 0
int 21

LISTING 6—C LANGUAGE
PROGRAM

#include <cunib.npx
‘ﬂ(ulini)

int inp(unsigiedl, outplunmignas, inti
while (1)
t

-n SW2LED.COM <enter>
Drive and path are optional, but
for this project unnecessary, be-
cause the default directory has
been specifically set aside for
our test programs.

DEBUG’s “w’ command
writes current memory con-
tents to disk. However, you
must specify the exact number
of bytes in two registers: BX and
CX. For anything less than 64
Kbytes, BX will contain zero and
CX the remainder. The test pro-
gram is only seven bytes long.
So enter 0000 and 0007 into
registers BX and CX as follows:
-T cX <enter>
CX 0000
:7 <enter>
-r bx <enter>
BX 0000
: <enter>
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After you enter the first line
(“r cx”), DEBUG displays the
current value of CX and pre-
sents a colon (:) prompt. Enter 7
followed by Enter. Repeat the
process with BX. To accept the
currently displayed value, just
press Enter.

The next step is to write the
file to disk. Press “w" followed by
Enter. Debug will respond with
the number of bytes it is writ-
ing. Verify that the value dis-
played is correct:

-w <enter>
Writing 00007 bytes

Be certain the value is correct
before proceeding—you'll see
why in a moment. Now run the
program by entering “g"” (go) at
the prompt. The hardware
should respond just as it did
with the BASIC program; cyc-
ling the DIP switch positions
will cycle the corresponding
LEDs.

There are, however, two major
differences between the BASIC
and the assembly program. The
assembly program runs much
faster, and pressing Ctrl-Break
does not halt the program. With
mechanical switches, the speed
difference is insignificant, but if
you are not able to stop the pro-
gram and regain control, the
only thing to do is reboot.

Now return to the test directo-
ry. load DEBUG, and reload the
test program. Loading a file is a
step that is opposite to writing
it: first name it using “n,” then
load it using “1:"

-n SW2LED.COM <enter>
-1 <enter>

How will you know that the
correct program loaded? Try the
unassemble command, “u.”
The assemble command used
previously converts assembly-
language instructions into hex-
adecimal bytes that are ex-
ecuted by the CPU, the unas-
semble command (sometimes
called the disassemble com-
mand) converts hex bytes into
assembly-language instruc-
tions that can be understood by
people. Issue the following com-
mand to disassemble the test
program;

-u 100 L7 <enter>

The “u” stands for unassem-
ble, 100 is the starting address,
and L7 instructs the program to
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disassemble seven bytes begin-
ning at that address.

DEBUG should display a list
of program instructions identi-
cal to that in Listing 4.

Graceful ending

For the final assembly-lan-
guage exercise, the program is
made a little more “intelligent.”
The program can be allowed to
end gracefully, so you don't have
to reset the computer to halt the
program. One way of doing it is
to use DIP switch position 8as a
“break’ key. After each pass
through the read-switches,
write-LEDs loop, check switch
8. If its on, end the program;
otherwise continue.

The shift instruction pro-
vides a simple way to do this in
assembly language. You will
shift bit 8 out of the ac-
cumulator and into a special
register called the carry flag. As
its name implies, the carry flag
is normally used for arithmetic
instructions. But it’s also useful
for determining the flow of a
program based on the state of
some condition—for example,
the on or off state of a DIP
switch.

Listing 5 shows how all these
instructions tie together. As be-
fore, preload DX with 0104h, in-
put the byte from the port at
that address, then write it back
out. Now for a surprise. The “shl
al” instruction causes the CPU
to shift the contents of its AL
register left one bit position,
moving the most-significant bit
into the carry flag. The follow-
ing instruction tells the CPU to
jump back to the input instruc-
tion (at address loopl) if the car-
ry bit is not set—i.e., if the
switch is off. If this is not done,
the program executes a special
pair of instructions that will re-
turn control to the calling pro-
gram.

Following the procedure pre-
viously outlined, enter the pro-
gram in DEBUG, and save it to
disk with a new name
(SW2LED2.COM). Remember
that you must enter the address
of loopl with the hex address,
not the symbolic constant.
Other than that, the program’s
operation is straightforward.

With this introduction, you

should be able to read the docu-
mentation for DEBUG and learn
how to use the rest of its com-
mands. Although cryptic, DE-
BUG is a powerful tool for
writing and debugging new pro-
grams and for exploring your
computer system and its config-
uration. You might want to rec-
ord all of the commands and
parameters on a handy card for
future reference.

The following information re-
lated to the speed difference be-
tween the assembler and BASIC
versions of this program is in-
teresting. On a standard 4.77-
MHz PC, the BASIC program
loop executes in about 2.25 mil-
liseconds. By contrast, the as-
sembler version takes about 9
microseconds. In other words,
the assembly-language pro-
gram ran about 250 times faster
than the BASIC program!

GLOSSARY OF TERMS

Azzambler—A computer program that

« converts or transiates assembly lan-
guage source code instructions into ma-

+ chine language. ;

_ Compiler—A computer program or cir-
cuitry that translates a high-level lan-
guage into an executable program in a
single operation. See assembler and
interpretar, £
Global variable—A variable In a com-

*puter program that can be shared by any
object or subroutine within the program.

% High-level language—An application-
arented programming language, as dis-

* finguished from a machine-oriented pro-
gramming language. It is also termed a

s pomputer language. Examples are
BASIC and C. N
Interpreter—A compuler exacutive
routine thal translates a program in
high-level language or code into ma-

, Ghine language or code. Uinlike a com-
.piler, the interpreter translates and
executes one line at a lime. See
assembier and compiler. e
Machine code—Instructions executed
by & computer processar. 1t is also called
machine fanguage. *
Machine Instruction—An instruction
written in a programming language that

. & computer can recognize and under-
stand withoul translation.
Register—A circult in computers or
olher digital circuitry that holds data in

" binary foermat for process or transfer,
Source language—The language in
which a problem is programmed for a
computer. i must ba translated into an

- pbject program in machine language by

- an assembler, compiler, or interpreter.
Source program—Aa program that (s
written in source language or code.

4 # e
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C language programming

Earlier BASIC and assembler
were defined as opposite ends of
the programming-language
spectrum. A broad range of
other languages occupy posi-
tions all along that speed-per-
formance spectrum. For exam-
ple, C language has gained
tremendous popularity during
the past decade. Like BASIC, it
is a high-level language, but it is
really closer in many of its
characteristics to assembly lan-
guage. Indeed, C has been de-
scribed as a “portable assembly
language.”

C is a compiled language like
FORTRAN, COBOL, Pascal, and
even some versions of BASIC.
You start by writing source code
that is similar to BASIC. How-
ever, C has no interpreter that
runs it one line at a time. In-
stead, the source code is com-
piled into machine language
that the CPU executes directly.
As part of the compilation pro-
cess, the compiler flags syntax
errors (e.g., typos, undeclared
variables, and misspelled lan-
guage elements), that must be
corrected before the machine
code will be generated. Next,
you have the option of linking
the machine code with other
predefined code libraries. When
the process is complete, you will
have a stand-alone file that will
run from the DOS prompt.

Modern C development en-
vironments combine all the
tools necessary for editing,
compiling, and linking C code
into a single, integrated de-
velopment environment (IDE).
The preeminent products in
this category include Borland's
Turbo C and Microsoft's Quick
C. For entry-level programmers,
an IDE is recommended. Even
experienced programmers can
significantly increase their pro-
gramming productivity with an
IDE.

Both Quick C and Turbo C in-
clude a special feature called in-
line assembly, which allows
you to embed assembly-lan-
guage programming instruc-
tions in the middle of a C
program. Inline assembly thus
gives you the best of both
worlds: the low-level hardware

Continued on page 89
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FOR AS LONG AS SHORTWAVE LIS
tening has been popular, it has
been difficult to match a ran-
dom-length antenna to the typ-
ical 50- or 75-ohm input
impedance of most radio re-
ceivers. The impedance of a ran-
dom-length shortwave antenna
can vary from a few ohms to sev-
eral hundred ohms, depending

&

E

TUNE iN

THE WORLD

ALUXILIARY
T ANTENNA
TERMINAT ION

2

on frequency. Matching that im-
pedance to the input imped-
ance of a receiver is possible,
but it can be complicated.
Many different active-anten-
na designs provide effective
matching, but many people be-
lieve that active antennas never
work satisfactorily. An active
antenna is typically a single-
stage, wideband amplifier with
again from 5 to 8 dB and a noise
figure from 3 to 8 dB, making it
a device of questionable merits.
While active antennas provide
some gain, they can also add
noise to the signal, especially a
signal at a low microvolt level.

| TUNABLE
SHORTWAVE
ANTENNA

Improve your shortwave
reception with this
tunable antenna.

H.J. WECKE

TUMNING RANGE
MEGAHERT

@"" Syl M2 ANTENNA CONTROLLER
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I _:-| e ..I:.‘_I. -

FIG. 1—THE TUNABLE SHORTWAVE an-
tenna adds a tuned stage ahead of the
50- or 75-ohm input to your shortwave
receiver.

Active antenna wideband am-
plifiers really lose out in the low
microvolt region. The inherent
noise usually kills a low-level in-
coming signal. Nearby trans-
mitters might cause inter-
modulation in the active anten-
nas as well. As a compromise
solution, some older shortwave
receivers had trimmer potenti-
ometers on their front panels to
provide impedance matches for
the antenna at the received fre-
quency. Sadly, modern receivers
no longer have this control.

The author believed that a
new method had to be designed
to meet the following list of
provisions:
1—No amplification should be
needed, no noise should be gen-
erated, and no intermodulation
should occur
2—It should have selectivity,
but keep out strong adjacent
signals
3—It should be small
4—1It should be inexpensive,
easy to build, and include only
standard components

The solution was found by
adding a tuned stage in front of
the 50- or 75-ohm input to the
shortwave receiver. A tuned
stage has many advantages over
the best wideband RF ampli-
fiers, including preselection at
resonance and elimination of
both noise and intermodula-
tion. The need for tracking the
antenna from band to band is
the only disadvantage this
tuned stage has over a wide-
band active antenna. Several
prototype antennas have been
in service reliably for more than
four years. They have been
mounted on a balcony or a roof
where they were exposed to a
harsh climate. Figure 1 is a
block diagram of the system.
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FIG. 2—TUNABLE ANTENNA SCHEMATIC. The variable element is Motorola

MVAM-109 diode D1.

Circuitry

Figure 2 is the schematic for
the tunable antenna system. A
single monopole antenna about
3 feet long was chosen. The an-
tenna, which has a measured
capacitance of approximately 10
picofarads, becomes part of the
antenna-head circuit that feeds
the antenna controller. The
variable element of the antenna
head is a Motorola MVAM-109
diode (D1). The inductor value
required to cover the shortwave
spectrum from about 6 MHz to
18 MHz was calculated to be 1.6
microhenries. The inductor can
easily be wound by hand on a
0.25-inch diameter form con-
taining a ferrite slug.

The MVAM-109 requires a
tuning voltage from 1 to 9 volts
DC at a low current. That is pro-
vided by 100-kilohm linear po-
tentiometer R4 located in the
antenna controller section.
Switch S1, when in the “off " po-
sition, places a 50-ohm termi-
nation on the tuned output.
The other two positions of Sl
select either an auxiliary anten-
na input or the tuned antenna
input. A length of coaxial cable
terminated with suitable con-
nectors connects the antenna
head, which might be located
outdoors, to the antenna con-
troller, which should be located
in a convenient place near your
shortwave receiver.
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FIG. 3—THE ANTENNA SHOULD be
mounted to the antenna-head case with
a neoprene washer, and a bead of sil-
icone sealant should be applied to the
edge of the lid to keep out water.

FIG. 4—ANTENNA CONTROLLER unit.
House the controller in a metal case to
provide RFI shielding.
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PARTS LIST

All resistors are Ya-watt, 10%, unless
otherwise noted

R1—220,000 ohms, 10%

R2—100,000 ohms, 10%

R3—12,000 ohms, 10%

R4—100,000 ohms, linear
potentiometer

R5—51 ohms, 10%

Capacitors

C1, C2, C4-C6—0.002 pnF, ceramic

C3—22 pF, 16 volts, electrolytic

Semiconductors

D1—Motorola MVAM-109 varactor di-
ode (nominal capacitance of 460 pF
at Vg = 1.0 Vand f = 1.0 MHz) or
equivalent

Other components

L1—1.6 wH (wind by hand, see text)

J1, J2—panel-mount F connector

J3, J4—any coaxial connectors suited
to your needs

B1—9-volt carbon-zinc battery (do not
use alkaline)

S1—2-pole, 3-position rotary switch
(optional, see text)

Miscellaneous: Antenna, two cases,
silicone sealer, coaxial cable, No. 26
magnet wire, Ya-inch form with ferrite
slug, 9-volt battery snap connector

Note: The following items are avail-
able from Wecke Associates, P.O.
Box 3822, Ottawa, Canada K1Y
4M5:
® A kit consisting of D1, L1, and 6
mm bolt, nut, and solder lug to ac-
commodate a 30-inch automotive
whip antenna—$6.00 + $2.00 S&H
e Assembled and tested antenna
controller, antenna head, and alu-
minum mounting bracket with U-
bolts and battery (does not include
whip antenna or connecting ca-
bles)—$65.00 + $5.00 S&H

Payment required in US dollars. Ca-
nadian customers please add ap-
propriate provincial taxes. Allow
3-4 weeks for delivery.

Construction
The antenna head can be
hand wired on perforated con-
struction board and installed in
any weathertight case. Good.
clean solder joints are impor-
tant in the antenna head. which
will probably be exposed to the
weather. The layout of the parts
and wiring is not critical—just
avoid excessive lead lengths.
The case selected for the pro-
totype antenna head has an alu-
minum cover that can be used
as a base for attaching a mount-
ing bracket crafted from scrap
aluminum. Coil L1 can be made
by winding 16 turns of No. 26
magnet wire ona Ys-inch diame-
Continued on page 90
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ALTHOUGH PLAYING COMPUTER
games can be a lot of fun, oper-
ating them teaches you very lit-
tle about how they work. A good
way to learn how electronic
games work is to build your
own. This article shows you
how to build the C-Game, a two-

BUILD THIS

comfortable to use. A
piezoelectric buzzer provides
game sound effects.

Features

The games and functions of
the C-Game are selected by
pressing one of the 16 pushbut-
tons after the device is reset. A
new game can be selected at any

COMPUTERIZED GAME

Learn how electronic games work; then
have fun playing one that you built.

player game with a dozen dif-
ferent game modes. In addition
to the 12 games, there are four
other modes that let you gener-
ate sound effects and light-pat-
tern displays.

The C-Game has 16 pushbut-
tons for player input, and it has
16 LEDs for display output.
Eight LEDs and pushbuttons
are arranged along each side of
the device, making it conve-
nient for two players to sit op-
posite each other while playing
a game. The pushbuttons are
installed with the same spacing
as found on a standard comput-
er keyboard, which makes them

DAN RETZINGER

time by pressing the reset
switch followed by another
pushbutton. Once a game is se-
lected, the operation of all push-
buttons and LEDs are specific
to that game.

Of the twelve games, three are
reaction-time (who's quickest)
competitions. Four games in-
volve skill and thought, and two
others are simple memory chal-
lenges. The C-Game also has
two binary arithmetic contests
in which you must add, sub-
tract, divide, and multiply two
binary numbers. (It's not as dif-
ficult as it sounds!) Another
game performs logic functions

wWwWWwW americanradiohistorv com

such as and, or, and exclusive-
or. Finally, four non-game
modes create sound effects and
light-pattern displays.

Circuitry

Figure 1 is the schematic of
the C-Game. The circuit is de-
signed around IC3, an 80C31
ROMless, CMOS version of In-
tel's 8051 8-bit microcontroller.
The 80C31 has four 8-bit [/O
ports (O to 3).

Port 1 is connected to 16
pushbuttons, organized as two
banks of eight (Bank-A and
Bank-B). The 16 1IN914 diodes
(D1-D16) isolate each bank
from the other. Each bank has
one side of each pushbutton
connected in common to one
pin of Port 3 of the 80C31. These
two pins (12 and 13, P3-2 and
P3-3. respectively) enable the
switch banks separately so that
they can be periodically read un-
der software control.

Port O of the microcontroller
communicates with the
27C256 EPROM (IC1), where C-
Games software is stored. The
address and data buses of the
microcontroller are multiplex-
ed. A 74HCT573 8-bit latch
(IC2) is first strobed with the
ALE (address latch enable) sig-
nal from the microcontroller,
and the low-order address data
is latched for the EPROM. The
high-order address for the
EPROM is output by port 2, pins
21 to 27. The EPROM is enabled
by the microcontroller’s pSgn
(program store enable) line.

Port O also connects to IC4, a
74HCT574 8 bit D-type flip-flop
that drives two banks of eight
LEDs. Port 3 (P3-0 and P3-1) en-
ables each bank separately
through Q1 and Q2. Each bank
is multiplexed under software
control and is turned on ap-
proximately 50% of the time.

Port 3 bit-4 (pin 14) connects
to a transducer. Components
RS, R6, and C8 provide a signal
through output jack J2 for con-
nection to the line-level input of
an external amplifier to produce
a louder sound output.

At power up, C2 and RI1 ini-
tialize the microcontroller. Re-
set switch S17 will reset the
circuit to power-up conditions
at any time. An oscillator is
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Ic2
74HCTE73
D7
D6
DS
D4

IC4

74HCTS574
Q3

FiG. 1—C-GAME SCHEMATIC. The circuit is designed around an Intel 80C31 8-bit

microcontroller.

made up of a 4-MHz crystal
(XTAL1) and two 30 pF capaci-
tors (C3 and C4). An
LM2931Z-5.0 low-dropout 5-

volt regulator IC5 will tolerate a
reversed battery voltage of 15
volts without damage. The cir-
cuit is normally powered from a

-

€1€1€1€1€0/001€

()
\_/
()
\_/
-
4
()
\_/
-
\_/
o)
\_/
-
\_/
)
\_/

9-volt battery, but power-input
jack J1 can provide auxiliary
power to the C-Game with any
power adapter capable of sup-
plying 6 to 9 volts DC at 100
milliamperes or greater.
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5 INCHES

COMPONENT SIDE OF THE PC BOARD. SOLDER SIDE OF THE PC BOARD.

Designing a battery-powered

SIBDE circuit with this many LEDs

x. . > > > > and components requires some

\@ G \® F@_\ﬂl\ \@ \® \® special considerations. All ICs
LED16 Lé)é LED14 | [LED13| |LED12 | {LED11| |LED1O LED9 (except the regulator) are CMOS

to conserve battery power—a
128 64 41 32 [ (16 |1 8 || 4 [ | 2 || 1 | non-CMOS 74LS574 would re-
quire approximately 27 milli-
amperes more current than the
CMOS version, and the non-
CMOS version of the 8031 mi-
crocontroller would need almost
100 milliamperes extra.

Second, the 80C31 is clocked
by a 4-MHz crystal. Although
most 80C31 controllers can op-
erate at speeds up to 12-MHz,
the lower speed keeps power
consumption to a minimum.
Current drain is directly related
to the clock speed in this CMOS
microcontroller.

Third, all LEDs in each bank
share one common-cathode re-
sistor (R3 for Bank-A and R4 for
Bank-B), instead of one resistor
per LED. That results in less
current per LED if many LEDs
are turned on, and more cur-
rent per LED if fewer LEDs are
turned on. When only one or

LEDS two LEDs are on, current is lim-

L) LA LA IR ] | eer| | ece ited by the 74HCT574. When

Y o - ,‘//W ,‘//@ P ,‘//\"J ‘A//\"J ,A//\"J more LEDs turn on, current is

g A limited by R3 and R4. However,

SIDE the change in brightness is

FIG. 2—PARTS-PLACEMENT DIAGRAM. Solder the 1N914 diodes first, then the re- barely noticeable with a differ-
sistors and capacitors. ing numbers of LEDs on.
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< v ~ S TABLE 1—GAME INSTRUCTIONS O?q,
A1 X Who's Quickest #1 First player to press the key next to his lit LED gets a Point. X
Most points out of 20 wins.
A2 X Road Kill Most ‘hits’ (press key while LED on) out of 20 wins. X
A4 X Tennis Press a key to send a ball (LED) to your opponent. Fewest X
misses (press key before time-out) out of 40 wins.
A8 X | Reaction Timer Test your reflex time. Press a key to shut off the LED. X
Gives an average time for 10 hits.
A16 X Race Around “A” player sends LED counterclockwise, “B” player clockwise. X
If LED slips past you, other player gets a point.
A32 X | Binary Math Use “A128" to enter your answer for add/sub/divide/multiply
on two 14 bit binary numbers. “B” LED’s show progress.
Ab4 X | Binary Logic Use key “A128" to enter your answer for and/or/xor/modulus
on two 4 bit binary numbers. “B” LED’s show progress.
A128 X | Countto 64 Use key “A128” to repeatedty add original number shown until X
you've counted to 64 or greater. “B” side keeps your time.
B1 X Who's Quickest #2 | First player to press all lit keys gets a point. Best out of 20. X
B2 X | Memory #1 A number will be shown. Use key “A128" to enter each number in
the “sequence” correctly. 10 total in sequence.
B4 X Memory #2 Alternate play. Two players build and copy a sequence. 10 total.
B8 X Last Player Wins Move lit LED (press a key) toward A1, then toward B128 any X
number of “jumps”. Alternate play. Last player able to move
wins. Score is accumulative game to game.
B16 Special Effects Press any key or key combinations to generate steady tones.
B32 " " “A” key control pitch range, “B” keys control speed range
of randomly appearing LED’s and tones.
B64 " " Sixteen different sound effects, one per key.
B128 " " Sixteen different sound and LED patterns, one per key.
NOTE 1: Press RESET, then any key (left side of chart) to start a game.
NOTE 2: After a game terminates, pressing the key (other than RESET) will restart same game.

All resistors are Ya-watt, 5%.

Ri, R2—10,000.chms

R3, R4—30 ohms

R5—100.000 ohms K
RE—4 700 ohms

Capacitors

C1—100 pF, 16 volts, radial elec-
trolytic

C2—10 uF 25 volts, radial elec-
trolytic

C3, C4—30 pF 25 wvolls, ceramic
dise, 20%

CH-C7—0.1 pF, 50 volts, ceramic,
axial, 20%

CB—0.1 uF, 50 volts, ceramic, radi-
al, 20%

Semiconductors

IC1—27C256 CMOS EFROM

1C2—74HCT573 octal D-type
CMOS latch

IC3—80C31 CMOS microcontroller

PARTS LIST

IC4—T74HCTS74 octal D-type
CMOS flip-flop

ICH—LM2831Z-5.0 low-dropout 5-
volt regulator

-D16—1N914 diode

LED1-LED16—green light-emitting
diode

1, Q2—2N3806, PNP transistor

Other components

51-517—PC-mount pushbutton
switch

S$18—S8PST PC-mount slide switch

J1—DC power jack, PC mount,
2.0mm pin

J2—2-pin molex header, 0.1-inch
spacing

XTAL1—4-MHz crystal, HC-18 met-
al case

B1—8-volt alkaling battery

BZ1—piezo-alarm {murata-erie No.
PKM22EPP-40)

Eed

Miscellaneous: PC board, 9 volt
battery connectors {1 each, Key-
stone No. 593 and No, 594), six
stick-on rubber feet, two 20-pin |G
sockels, one 28-pin socket, and
ong 40-pin socket

Note: The following items are
available from Silicon Sound,
PO Box 1694, Reseda, CA
91337-1694 (818) 996-5073:

* Double-sided, silk screened
PC board—535.00

e Programmed 27C256
EPROM—515.00

+ Complete C-Game kit includ-
ing all parts—579.00

# Assembled and tested C-
Game—5$99.00

Please add $3.50 for shipping
and handling. California resi-
dents add 8.25% sales tax.

The circuit draws an average ageof 8to 10 hoursandanickel-  rent requirements. Supplying
of 20 to 30 milliamperes, with a cadmium battery will last from  power through jack J1 elimi-

maximum drain of 65 milliam- 5 to 8 hours. Avoid 9-volt carbon  nates the need for a battery.
peres with all LEDs on. A 9-volt batteries: even a fresh one can’t  This is recommended if the
alkaline battery will last an aver- deliver the C-Game's peak cur- game is played often.
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START

ACTIVATE CONTROL LINES } LINE 8
FOR "A" LEDS AND KEYS
SET POINTER FOR WRITING LEDS LINE 9
READ "A* KEYS LINE 10
INVERT KEY VALUES LINE 11
WRITE KEY VALUE TO LED BANK LINE 12
* ANY-KEYS PRESSED? LINE 13
"CLICK" THE PIEZO SPEAKER LINE 14
MOVE KEY VALUE TO "DL1* LINE 15
SET "DL2" TO 4 (DELAY) LINE 16
DECREMENT "DL2"
IS *DL2" - ZERO? LIRE %
DECREMENT "DL1" LINE 18
IS "DL1" - ZERO? LINE 19

FIG. 3—THIS FLOWCHART details the operations performed in Listing 1.

Construction

All of the necessary compo-
nents including the PC board
are available from the source
given in the Parts List. Foil pat-
terns are provided if you want to
make your own PC board. Pre-
programmed EPROMs are avail-
able from the source given in
the Parts List, and the hex code
is posted on the Electronics
Now BBS (516-293-2283, V.32.
V.42bis) as a file called
CGAME.HEX.

Using Fig. 2 as a guide, solder
the components in place begin-
ning with the 1N914 diodes, re-

sistors, and capacitors. Next,
install the sixteen LEDs flush
with the PC board. Follow with
the IC sockets, but do not install
the ICs into their sockets until
all other parts are installed.

To install the two battery con-
nectors, align them by first
snapping them onto a 9-volt
battery. Be sure the battery po-
larity is correct. While holding
the battery flush with the PC
board, solder the battery con-
nectors in place. Remove the
battery after the clips are in
place. Next, solder in the 16
pushbuttons, the power switch

and jack, transducer, crystal,
and audio output jack.

Next install six rubber feet on
the bottom of the printed circuit
board. These will keep the cut
leads of the components from
damaging your table top while
you play the game. Optionally,
you might want to mount a
sheet of plastic to the PC board’s
bottom side to keep the leads
from scratching your fingers.
Cut it to the same size as the PC
board and fasten it with ma-
chine screws and spacers. One-
sixteenth inch thick styrene or
black ABS plastic works well.
Finish up by installing the four
ICs. The completed game is
shown in the opening of this ar-
ticle.

Checkout

Connect a 9-volt battery and
turn on the power switch. You
should first hear a short beep,
then see the 16 LEDs light one
at a time in a repeating counter-
clockwise pattern. If nothing
happens when power is applied,
check to see that +5 volts is
present at the output of IC5.
Also check for +5 volts on each
IC’s power pin, and make sure
each ground pin is at zero volts.
Verify that none of the address
or data lines are shorted to each
other.

Check to see that each of the
16 pushbuttons work. To do
this, you need to press the reset
switch before pressing each
pushbutton. At this point,
don't try to play each game; just
see that every pushbutton
causes a distinct change in the
game's behavior. (Note that you
will hear a similar start-tone se-
quence after each game is se-
lected, so wait long enough for a
few LEDs to turn on.)

The games

Table 1 shows a complete list
of the 16 game fuhictions. Notice
the designations Al, A2, A4,
etc., on the left side of the chart,
which correspond to the key
designations shown in Fig. 2.
As an example of how a par-
ticular game is selected, if after
pressing reset you press the “4”
key on the "A” side, you will start
the tennis game.

Continued on page 70
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AN ARTICLE IN THE FEBRUARY 1994
issue of Electronics Now (“Take
Back Control of Your Tele-
phone”) described the opera-
tion and construction of a
calling number identifier or
CDI. That circuit decodes the
Caller ID data on the telephone
line and displays the calling par-
ty's number. The subscriber fea-
ture that made this service
possible is known calling
number delivery or CND. The
service is probably available
from your local telephone com-
pany for a small monthly fee.

This article describes an up-
grade to that circuit which pro-
vides an additional service
termed calling name delivery or
CNAM. Be sure to reread the
February article if you want to
refresh your recollection of the
details of that project before you
add this upgrade.

The telephone companies use
two different formats to send
Caller ID to your home: single
data message format (SDMF)
and multiple data message for-

CALLEERY VIR

CLEAR

mat (MDMF). SDMF, described
in the February article, works
when an initial code of 04 (hex-
adecimal) is sent to your tele-
phone to identify the data
stream that follows as SDMF
format.

Single-data format

Figure 1 shows the order in
which the data is sent with
SDMF. The “message type” and
“message length” are sent in
binary code, while each
character of the month, day,
hour, minute, and telephone
number are sent in standard 8-
bit ASCII code. If the calling par-
ty’s number is not available be-
cause it is outside your service
area or originates from a phone
where CND is not supported,
the letter “O” is sent instead of a
telephone number. If the calling
party deliberately blocks the de-
livery of his number (done in
most areas by pressing *67 pri-
or to making the call), the letter
“P” will be sent instead of the
telephone number.

www americanradiohistory com

REVIEW REVIEW

BCK

MESSAGE TYPE :
: CODE = 04 HEX e o
'/

LT MESSAGE LENGTH o

MONTH

‘ET_ DAY o

HOUR

MINUTE

R
Lo E

DIGIT 1 "P" "O"
DIGIT 2
[ J
[ J
; °
' [ J

? UP TO 10 DIGITS

ST T e R
| L o

¥

FIG. 1—A TYPE CODE OF 04 (hex) will
precede the data in the single data mes-
sage format (SDMF). This is the order in
which each word will be sent in the
SDMF format.
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SINGLE DATA MESSAGE
FRAME FORMAT

CHANNEL SEIZURE
SIGNAL
300 BITS OF
ALTERNATING
“0"s AND *1's
(01010101010101)

180 MARK BITS
(11111111111111)

MESSAGE TYPE
MARK BITS (0-10)

MESSAGE LENGTH
MARK BITS (0-10)

1ST MESSAGE WORD
MARK BITS (0-10)

2ND MESSAGE WORD
MARK BITS (0-10)

LAST MESSAGE WORD
MARK BITS (0-10)

MESSAGE
—

CHECKSUM

-

PARAMETER

MULTIPLE DATA MESSAGE
FRAME FORMAT

CHANNEL SEIZURE
SIGNAL
300 BITS OF
ALTERNATING
“0"s AND *1*s
(01010101010101)

180 MARK BITS
(11111111111111)

MESSAGE TYPE
MARK BITS (0-10)
MESSAGE LENGTH
MARK BITS (0-10)
PARAMETER TYPE
MARK BITS (0-10)
PARAMETER LENGTH
MARK BITS (0-10)

1ST PARAM WORD
MARK BITS (0-10)

2ND PARAM WORD
MARK BITS (0-10)

LAST PARAM WORD
MARK BITS (0-10)

MORE PARAMETERS

MORE MESSAGES

®
CHECKSUM

FIG. 2—DATA ARRANGEMENT IN THE SDMF frame as compared to the arrangement

in the MDMF frame.

Multiple-data format

MDMF was invented to allow
additions to be made to the data
stream, including multiple
blocks of data (messages) not
necessarily related to each
other. Bellcore (the Bell Com-
munications Research Group)
has suggested that SDMF might
eventually be phased out in
favor of MDMF.

Figure 2 shows how the struc-
tures of the two different for-
mats coexist compatibly. The
data associated with each
MDMF message is divided into
separate segments called pa-

rameters. For example, with
CND, the information, date,
and time are sent in a single
segment, or parameter, and the
calling number is sent in a sec-
ond segment.

Each message can contain
different kinds of segments in
random order, depending on
the service the customer has or-
dered. The last word to be sent
is a checksum. Used for error
detection, the checksum is the
two’s complement of the sum of
the bits in all words in the data
transmission.

The message-type word inh the

www americanradiohistorv com

MDMF that indicates transmis-
sion of CND and/or CNAM is 80
(hex). That’s followed by a mes-
sage-length word which is the
sum of all the words in all the
different parameters associated
with the message. Figure 3
shows each parameter that can
be included in the message. and
the “type” codes that are used to
identify each of the multiple pa-
rameters.

Notice that each parameter
also has its own “length” word.
The length word is important
when designing a program that
will decode the message. For ex-
ample, if you want the program
to look only for the name of the
calling party, you would want it
to ignore all other parameters
that have the wrong type code.
When receiving each type code,
the length word indicates how
many words the program will
have to skip before the start of
the next parameter in the mes-
sage.

The parameters that will be
included in the message depend
on whether you subscribe to
CND, CNAM, or both. In all
cases, either the “Number™ pa-
rameter or “Reason for Absence
of Number” parameter will be

DATA AND TIME NUMBER
PARAMETER PARAMETER
PARAMETER TYPE PARAMETER TYPE
CODE = 01 HEX CODE = 02 HEX
PARAMETER LENGTH PARAMETER LENGTH [
MONTH DIGIT 1
DIGIT 2
DAY [ ]
F-— — .
HOUR .
.
MINUTE UP TO 10 DIGITS
NAME REASON FOR ABSENSE
PARAMETER OF NAME
PARAMETER TYPE PARAMETER TYPE
CODE = 07 HEX CODE = 08 HEX
PARAMETER LENGTH PARAMETER LENGTH
CHARACTER 1 “0" OR "P*
CHARACTER 2
.
[ ] REASON FOR ABSENCE
. OF NUMBER
UPTO 15 PARAMETER TYPE
GHARACTERS | CODE=04HEX |
PARAMETER LENGTH §
0" OR *P*

FIG. 3—MULTIPLE PARAMETERS are
contained in the MDMF frame. Here’s a
list of those parameters with their identi-
fying type codes.
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INITIALIZE PORTS

TIME
SUBROUTINE |
GET AND DISCARD
DATE
GET TIME AND
LOAD iNTO MEM
CHANGE TIME TO
12HR AM/PM FORMAT
|
SHIFT DISPLAY 1
FORWARD

WATCHDOG
TIMEOUT?

INIT. DISPLAY
PRINT LOGO

NUMBER
SUBROUTINE

GET 8 BIT WORD &
FROM IC2

S1 PRESSED?

9990

RING DET
0.3 SEC
LATER

|  BRINGIC2 0UT
| OF STANDBY

END OF
RING DET?

START BIT
WITHIN
1SEC

PUT IC2
iN STANDBY

SLEEP UNTiL
WATCHDOG TIMEOUT

=
SHIFT DISPLAY
BACKSWARDS

WORD = 80H?

WORD = 04H?

GET MESSAGE |
LENGTH
CALL NUMBER

! GET MESSAGE
LENGTH
GET PARAMETER
TYPE

y DOES
NEXT WORI LOAD *PRIVATE"
L
DOES WORD LOAD "OUT AREA®
»"0"7 INTO MEM

GET NUMBER AND
LOAD INTO MEM
RETURN

o

GET PARAMETER
LENGTH

DISCARD ALL WORDS
IN PARAMETER

END OF
MESSAGE?

QUTPUT MEM
TO DISPLAY

FIG. ——FLOWCHART FOR THE UPGRADED VERSION of firmware for the PIC16C55 in
the February 1994 Caller-ID project. This version is compatible with both SOMF and

MDMF.

sent, but not Poth. The same
applies to the "Name"” param-
eter and “Reason for Absence of
Name” paramefer.

At the present time, the max-
imum number of characters in
the name parameter do not ex-
ceed 15. That number is ex-
pected to increase some time in
the future.

Project upgrade

The original firmware written
for the PIC16C55 micro-
controller in the Caller ID proj-
ect was configured to work with
SDMF only. If you live in a call-
ing area that supports MDMF
and not SDMF (this can be de-
termined by calling your tele-
phone company).

GET PARAMETER
@

CALL NUMBER

The originally programmed
microcontroller will not work
with this system. If you have a

PIC16C55 programmed with

the original version of the firm-
ware, you can send it to the au-
thor at: PO Box 421, Batavia,
OH 45103. He will exchange it
for a PIC programmed to accept
MDMF at no charge. You can
also send him a 3%- or 5'%-inch

Continued on page 88
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continued from page 66 1 EXAMPLE SOFTWARE LISTING FOR 80C31 C-GAME
: 2
3 0030 DL1 EQU 30H :VARIABLE, INNER DELAY
The second column from the 4 0031 DL2 EQU 31H ;VARIABLE, OUTER LOOP
) 5
lt(ilfttm Table tl Sholws the gamf;Sl 6 0000 ORG  000OH ;SET ORIGIN OF PROGRAM
at require two players. Typic 7
i i itti 8 0000 75BOCA START MOV P3, #OCAH ;ENABLE "A" KEY & LED BANKS
play 1S with both players 51ttlpg 9 0003 300000 MOV DPTR, #0 ; SET ADDRESS FOR LEDS
opposite each other, each with 10 0006 ES90  START2 MOV A, P1 READ PUSHBUTTON KEYS
both hands on the keys_ Games 11 0008 F4 CPL A ;MRKE LOWS TO HIGHS
. ) q 12 0009 rO MOVX @GDPTR, A sWRITE TO LED'S
checked in the third column 13 000A 60FA JZ  START2 ;GO BACK IF NO KEYS DOWN
can be played by one player, or 14 000C B2B4 CPL P3.4 +TOGGLE PIEZO (ONE "CLICK")
© 15 000E F530 MOV DL1,A ;MOVE A TO DLl VARIABLE
alterna_tely by tWO or more' 16 0010 753104 DELAY MOV DL2, #04 #SET INNER LOOP TO 4
Game titles are shown in the 17 0013 D531FD DELAY2 DJNZ DL2,DELAY2 ;INNER LOOP
fourth column, and how-to-play 18 0016 D530F7 DJINZ DL1,DELAY  ;OUTER LOOP (KEY VALUE)
. : . 9 0019 8 p
instructions are shown in the z%o goiB e - gg g R 2 ER
middle of the chart.
Be aware that the numbers in P NS
the key designation (1, 2, 4, 8,
16, 32, 64, 128) also correspond
to the bit values of an 8-bit bin-  a key next to a lit LED to move it Going further

ary number. It is important to
know this when playing games
A32, A64, and A128. Also, after
many games terminate, the
score will be displayed in binary
on both sides of the board. For
example, if after a game ends,
LEDs A8 and A4 are lit, the
score is 12 for the A side.

Four of the single-player
games (A32, A64, A128, and B2)
require that you “enter” an an-
swer. During those games,
pushbutton A128 acts as an en-
ter key. First hold down a com-
bination of A keys for your
answer, then enter that answer
by pressing key A128.

In two games, A32 and A64,
two numbers will be shown in
binary. The first number will be
displayed with a corresponding
“low” beep, followed by the sec-
ond with a corresponding
“higher” beep, then a pause.
The numbers keep repeating.
Those are the two numbers you
need to work on in those games.
The object of game A32 (Binary
Math), for example, is to cor-
rectly add, subtract, divide, and
multiply (in any order} the two
4-bit numbers shown. Each
time you enter a correct answer
(enter with key A128), two B
side LEDs light up. After all
eight B-side LEDs are lit, you
win and the game ends.

In game B8 (Last Player
Wins), the game will prompt the
player whose turn it is by mo-
mentarily flashing all eight
LEDs on that side. You then
must move an LED by pressing

to an “empty” (non-lit) space.
Either player can move any LED
(in his turn), as long as it is in
the direction of LED Al, and
then finally in the direction of
LED BI128. The game won't let
you make illegal moves. Once
there are no more unlit spaces
toward B128, the game is over.
The last player to fill an empty
space wins.

A few games are quite simple.
They require only that a key be
pressed when that side’s corre-
sponding LED lights. Games
Al, A4, and A8 are three such
games. When you are learning
the C-Game, it is suggested you
start with the games in the
order shown in Table 1 (first Al,
then A2, A3, etc.) as they are
organized by order of difficulty.

The four “special effects” se-
lections are included just for
fun. When selected, C-Game
produces random and pre-pro-
grammed LED displays and
sound effects. In selection B16,
the A-side keys and B-side keys
each produce a sepdrate tone;
the frequencies are dependent
on the keys held down. Selec-
tion B32 lights LEDs in a ran-
dom pattern, with the A-side
keys controlling the range of the
tones, and the B-side keys con-
trolling the overall cycling
speed.

Refer back to Table 1 for more
details about operating all of the
games and functions. Don't be
afraid to experiment and press
the keys in any order you wish—
you can’t harm anything.
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For readers who want to pro-
gram their own custom applica-
tions or games, a short assem-
bly software listing is given in
Listing 1. This program contin-
uously reads the A-side keys
and correspondingly lights the
A-side LEDs while producing a
tone from the transducer. The
frequency of the square wave is
directly dependent on the bin-
ary value of the keys that are
pressed.

The flow chart, Fig. 3, details
the operations performed in
Listing 1. The line numbers in
the flow chart correspond to the
line numbers in the assembly
listing.

Notice line 16 in the listing.
The square wave's frequency is
determined by the value placed
in the “inner loop™” (refer to the
flowchart and also lines 16 and
17). By changing the value from
4 tosome larger value, for exam-
ple, the loop would require more
time to decrement to zero, caus-
ing the overall range of frequen-
cies of the square waves to be
lower. Q0

BE A GOOD

GHB0R

Volunteer.

9
@) American Heart Association
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opportunities.

HARDWARE HACKER

Second law violations, soliton wave rectlflers, a fine new CD ROM
directory, a Santa Claus machine update, and some unusual hacker

DON LCASER_

student who is certain that sec-

ond law of thermodynamics has
been proven wrong and he wanted
to know what should be done about
it. He said something about statis-
tical thermal gradients nailing
Maxwell's Demon in a driveby
shooting. Naturally, the effect is
purely theoretical. Itis “too small to
measure in the lab.”

The second law says heat always
tends to flow from a hot to a cooler
body, but it does not say that it is
impossible for heat to flow from a
cool to a hot body.

Actually, our helpline hears about
three second-law violations or so
permonth.$o let's go over the rules
one more time: True, the second law
of thermodynamics ("'you cannot
break even'’) has never been
proven. Moreover, it probably is not
provable.

On the other hand, and without
exception, every attempt to find any
counterexample that would prove it
wrong has utterly and totally
failed—at least on the normal every-
day scale of things. Literally billions
of tests are unintentionally rerun day
in and day out that overwhelmingly
suggest that the law really is true.
Congress is not expected to repeal
the second law of thermodynamics
any time soon.

If the grad student is convinced
he is right, he has two options: He
can go the real science or the
pseudoscience route. By going the
real science route, he has to create
a simple and easily duplicated ex-
periment that proves the effect con-
clusively to disinterested third
parties. It must be done so that his
explanation for what is happening
seems to be the most probable and
the most reasonable.

The results must stand up. After
the results are independently dupli-
cated and verified, then his paper

Ijust got a call from a graduate

can be presented to a credible sci-
entific journal for a peer review and
publication.

By going the pseudoscience
route, he can go to anyone in the
pseudoscience industry press and
get his paper instantly published. Or
else he could pick slow news daysin
obscure rural newspapers for his
coverage. Or he could go to even
more obscure semi-scholarly for
eign publications of questionable
pedigree. But none of these alter-
nate routes will look good on his
resume.

I've just posted lots more infor-
mation on exploring pseudoscience
resources as NUTS26.PS on GEnie
PSRT. Back to the real world. ..

Solitons

Outside of a classic ghost town in
Colorado’s San Juan Mountains,
there is an old free-hanging mining
cable. This beast is nearly a mile
long and over an inch in diameter. it
leads us to some utterly fascinating
real-world and real-time physics. If
you grab this cable near the low end
and shake it once, you can watch a
solitary wave running up, reflecting,
and returning several seconds later.

What is really amazing is that the
solitary return wave is so violent that
it will try to rip your arm right off the
cable. Something unusual appears
to be happening.

A century ago, a mathematician
decided that certain solitary waves
can indeed be special. He was riding
his horse along a canal bank and
was daydreaming about waves. A
barge suddenly stopped and then
launched a solitary wave. He imme-
diately noticed that this wave was
unique in that it kept going much
farther than ordinary waves. In fact,
he followed the wave for miles. After
some analysis, he called this special
type of wave a soliton.

Today, solitons are an incredibly
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hot research topic. One application
is in fiber-optic communications,
where a soliton can go much further
between repeating amplifiers. In
fact, soliton fiber communication
has been demonstrated over dis-
tances a third of the way around the
earth with a 20-gigabyte data rate.

Why will any wave die out? There
are three main reasons. First, the
wave will dissipate when it does
such things as flex a resisting cable
or encounters air resistance. Dis-
sipation ultimately transforms all of
the wave energy into low-grade
heat.

Second, portions of the wave will
reflect whenever they encounter
any changes in the media’s imped-
ance or uniformity. In the case of
that San Juan cable, the end ring is
something less than a perfect short
circuit, so you don't get everything
reflected back.

Finally, and most important for a
soliton, the wave will disperse if the
media lets higher frequency waves
go by faster or slower than lower
frequency ones. Usually, the wave
energy "'stretches out” over time.

Any waveform can be repre-
sented as a group of high-frequency
and low-frequency components. If
these ever get out of step, the wave
shape will change drastically, as will
its detectability.

A different name for one type of
dispersion is group delay distortion.
For instance, if the frequency for a
one in @ modem has more delay
than the frequency for a zero, there
might be a time when you get aone,
a zero, both, or neither at the out-
put. Obviously, “both” and “nei
ther'" are bad news when it comes
to extracting useful information.

Figure 1 shows the essentials of
solitons. An ordinary pulse that is
sent through a dissipative media
gets worse and harder to detect. A
soliton that is sent through the
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same media actually gets betterand
easier to detect. For the best re-
sults, the media has to be known,
stable, and fixed in length. The soli-
ton shape also has to be designed
to match the media.

A soliton wave tries to predistort
itself so that, by the time it is sent
through the media to the intended
receiver, the dispersion of the media
and the “undispersion’ of the initial
waveform cancel out. The fast and
later frequency components catch
up with slow and early ones. The
soliton wave in effect becomes self-
reinforcing.

Bats and military radars depend
on a more elaborate chirp scheme
that works in more or less the same
way as solitons. Send any swept
FM signal through any media that
has a linear delay versus frequency
response, and you get a narrow and
high-amplitude pulse out—Fourier
transforms and all.

When you explore the literature,
you will find 8,316 soliton papers on
the Dialog information service
alone! There are also dozens of text-
books available. Sadly, many are to-
tally unreadable and involve horren-
dous math. | have posted a more or

I

DISPERSIVE
MEDIA

(A) Ordinary pulse gets "worse" as it goes through a dispersive media.

)l

L

DISPERSIVE
MEDIA

9 |

(B) Soliton pulse gets "better" as it goes through a dispersive media.
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FIG. 1—SOLITONS are a special class of solitary waveforms that can travel much
farther than ordinary waves. They are now a very hot research topic.

less random and rather short sam-
pling of information sources in Fig.
2. These sources-and their end bibli-
ographies should be enough to get
you started.

Let me know if you find any favor-
ite soliton tutorials on your own that
are easy to understand. An
Incredible Secret Money Machine Il
book will be sent for your trouble.

What good are solitons for hard-
ware hackers? Well, obviously, they
are a great subject for science fair
projects, student papers, or even
thesis topics. But there's a possible
new use for solitons that just about
anybody can explore, and for which
hands-on backyard testing is more
important than fancy math. It is one
use that is guaranteed to get your
feet wet, and that might make you
some big bucks.

Simply answer this question:
""Can solitons improve fire
streams?”

Between spelunking, tinaja
quests, and pecan harvests, | am
also a city fireman. The deck gun on
a pumper has an effective fire-
ground range of slightly over 200
feet. There are times and places
when that range just isn't enough.
The solitons should be able to ex-
tend this range significantly.

Ideally, all of the solitons should
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be generated through water pres-
sure only, using some sort of bolt-on
and pass-through flutterwumping
adapter that is in series with the
water supply.

But go ahead and use electronics
or even high-pressure air to prove
the idea works. Because of an excit-
ing and an incredibly effective new
foam firefighting technique, certain
new pumpers now include a reliable
compressed air supply.

Let me know what you can come
up with here. Obviously, you can
use an ordinary garden hose for all
your initial tests. This subject ap-
pears to be an outstanding new
hacker opportunity.

Santa Claus machines

The science fiction authors called
them Santa Claus machines. These
magic boxes could run off a copy of
anything—a BMW, a pastrami on
rye, a new girlfriend, or a duplicate
$20 bill. It would start with either a
sample or a set of software plans.

These days, crude approxima-
tions of the Santa Claus machine
really do exist, and they are getting
better every day. Today, these are
often known as desktop manufac-
turing or else rapid prototyping sys-
tems. The pastrami on rve sandwich
still leaves a distinctly acrylic after
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FiG. 2—SOME RECENT SOLITON REFERENCES. There are over 8000 more!

taste, but it definitely is low in fat
and has zero cholesterol.

There are now a dozen ap
proaches to Santa Claus machines,
so | thought | would once again
gather the names of several of the
bigger players together into this
month’s resource sidebar. Most of
the systems we'll look at are out-
rageously expensive—a house and
two cars. But there is no reason why
the whole kit and kaboodle of them
can't be replaced with $175 worth
of hacker parts, bunches of time,
and a lot of imagination. Some of
the major approaches to Santa
Claus machines are shownin Figs. 3
and 4. Here's a brief rundown:
Direct toner method. This one
is the cheapest, the most accessi-
ble, and the most hacker friendly.
But it is pretty much restricted to
two-dimensional work such as mak-
ing instant printed circuits, front
panels, or dialplates.

With this method, you laser print
the toner image onto a transfer
sheet. The transfer sheet is placed
in contact with your printed circuit
board or whatever. Heat and pres-

sure is then applied. The toner
transfers to the board and becomes
the etch resist or the image.

The two leading suppliers of di-

rect-toner materials are DynaArt
Designs and Techniks, with the
printed circuit supplies sold by
Kepro.
CAD/CAM. This method has
been around for a while. It works like
an ordinary lathe or milling machine,
machining materials to leave the de-
sired object. The difference is soft-
ware control. The machine is fed a
set of plans in software form and it
does the rest by itself. Low-end ma-
chines have only started to appear
here. Although much lower in cost
than old “industrial strength” ma-
chinery, they still remain obscenely
overpriced for most hacker uses.

Typical low-end CAD/CAM sup-
pliers include Roland, Techno Isel,
and Light Machines. Other vendors
advertise in such places as the
School Shop and Industrial Educa-
tion trade journals.

Custom CAD/CAM bits and
pieces are available at Stock Drive
Products. Two other material
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sources are MSC Specialties and
McMaster-Carr. John Rees offers a
hacker version here that lets you
use ordinary car alternators as
power stepper motors.

A CAD/CAM prototyping sys-
tem can be used with a machineable
wax instead of metal or plastic. The
wax can then become a pattern or a
mold for your final product. This is
easier on tools, and mistakes can
be recycled. Wax is also a good
material for practice. One source of
machinable wax is Freeman Supply,
while Kindt-Collins provides a wide
range of industrial and artist waxes.
Laser Blasting. The medium
power laser is one variation on
CAD/CAM that is revolutionizing
crafts, model making, and smaller
part manufacturing. Parts are cut
quickly, accurately, and splinter free.
A 20-watt carbon-dioxide laser
could be used for such tasks as the
precision cutting of doll-house fur-
niture or slicing up parts for model
railroad structures. More informa-
tion on power laser systems ap-
pears in Industrial Laser Review,
while two hacker-friendly sources
for lasers are Meredith and MWK.
Water Knives. Here an ultra high
pressure water stream does all the
cutting. My favorite demonstration
is one of these chopping up a gooey
piece of chocolate cake and a four
inch thick steel slab at the same
time. Flow International is one
source of equipment. Haskell
makes the special pumps.
Stereolithography. The pioneer
here is a company called 3D Sys-
tems. With stereolithography, a vat
of a liquid photopolymer is hard-
ened one layer at a time by a scan-
ning laser. The laser is lowered
slightly as each new layer s finished
so that the next layer can be hard-
ened. The process is repeated until
the part is completed. Virtually any
shape can be made, including ones
that are difficult to machine.

The photopolymers aren't all that
different from the ones used in flex-
ographic printing and rubber
stamps. Two suppliers are
Merigraph and Grantham Polly-
Stamp.

Selective Laser Sintering.
This is a rapid prototyping method
that starts with a fine powder of
wax, plastic, or even certain metals.

NAMES AND NUMBERS
Aero/Skyways
15 Crescent Road
Poughkeepsie. NY 12601
(914) 473-3679

Buddy Products
117-A Commercial Drive
Thomasville, GA 31792
(912) 225-9758

Burman Industries

1441 Covello Street, Ste 6A
Van Muys, CA 91405

(818) 752-9833

Dialog

3460 Hillview Averue
Palo Alto, CA 94304
(415) B58-2700

First Light Video Publishing
8536 Venice Blvd

Los Angeles, CA 50034

(800) 777-1576

Fluorescent Mineral Society
PO Box 2694

Sepulveda, CA 91343

(818) 7BE-4885

GEnie

401 N Washington St
. Rockville, MD 20850

(BOO) 638-9636

The Calculator Collector

Intl Assn Calculator Collectors
10445 Victoria Avenue
Riverside, CA 92503

Morph's Digital Outpost
PO Box 578

Orinda, CA 94563

(510) 238-4545

Polytek Development
PO Box 384

Lebanon, NJ 08833
(908) 534-5990

Save the Planet Software
Box 45

Pitkin, CO 81241

(303) 641-5035

Sony Semiconductor
10833 Valley View Street
Cypress, CA 90630
(800) 288-SONY

Telecom Library

12 West 21st Street

New York, NY 10010

(800) LIBRARY .

The laser selectively melts and
bonds portions together in a thin
layer by sintering. (Sintering is melt-
ing things just enough so that they
stick together) Then the part is
lowered, more powder is leveled,
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and a second layer is imaged, build-
ing up the desired prototype.

The final objects are often sturdy

enough for use as actual production
parts. Unlike stereolithography, the
materials used are low-cost and
non-hazardous. The laser is also
cheaper because it emits infrared
rather than ultraviolet light. DTM
Corp in Austin seems to be the
champion of selective laser sinter
ing.
Cubital Toner Imaging. This
method is related to the direct-toner
method. An unfused toner laser im-
age is contact-printed onto a pho-
topolymer. After the uncovered
photopolymer is hardened by ex-
posure to ultraviolet light, the unhar
dened photopolymer is sucked up
and recycled, as is the toner image.
Voids are then replaced with a wax
filling.

The surface is carefully milled flat

and another layer is created. Unlike
stereolithography, an entire layer
rather than a single spot is formed
at one time. Cubital toner imaging
also requires far less photopolymer,
since only a thin layer is used. First
developed in Israel, one source is
Cubital America and one service
bureau is Stature Machining Tech-
nologies.
Sticky Strings This approach
seems well suited for forming such
hollow objects as shampoo bottles
or similar packaging containers. The
correct name for the process is
fused deposition modeling, and
Stratasys is its main source.

In use, a large reel of ther-
moplastic rod is unwound along a
path. The rod is deposited at a tem-
perature just hot enough so that the
outside is liquid, causing it to stick
to the previous layer of the pattern.

The results look sort of like cor
duroy, but you could trade off wire
diameter against smoothness. A
final polish or filler or solvent spray
can improve the surface finish.

It appears to me that a hacker
might easily fake this with a hot glue
gun by substituting polyethylene for
the glue sticks. One obvious use is
custom cast house number or name
plates.

Laminated Paper Shims. This
method works just like the contour
lines on a topographical map. It is
also known as laminated object
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DIRECT TONER METHOD uses heat and
pressure to transfer toner to a flat substrate
for pc board etching or dialplate artwork.
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around the prototype object.

WATER KNIFE METHOD uses an ultra high
pressure water stream to cleanly and quickly
slice materials such as food or fabrics.

STEREOLITHOGRAPHY METHOD uses an
ultra violet laser to selectively harden certain
areas out of a liquid photopolymer.

LASER SINTERING METHOD will use an
infrared laser to selectively bond certain wax,
plastic, or metal granules.

LASER BLASTING METHOD uses a medium
to high power laser to physically cut out the
parts to their desired shapes.
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FIG. 3—SOME CURRENT APPROACHES to Santa Claus machines.

manufacturing. At the present
chosen elevation, a piece of adhe-
sive-coated paper of the desired
thickness is cut out with a laser.
The latest piece is then carefully
aligned to the previous sheet and is
then heat-set. This process repeats
often enough to build up the desired
part. A final surface coating can
eliminate the individual steps.
Materials costs are exceptionally
low, and only a low-power laser is
needed. This method is particularly
good for sand casting. One supplier
of these systems is Helisys.
Ceramic Shell Casting. Origi-
nally developed at MIT, Soligen is
now the leading proponent of this

method. A thin layer of ceramic
powder is put down, and a scanning
head with one or more inkjets pass-
es over the powder, selectively ap-
plying a binder.

The part is lowered and the pro-
cess is repeated, causing layer
upon layer of binder to build up in
the desired shape. The final shell
can be directly used for the high-
temperature casting of chrome al-
loys, aluminum, and even nickel.
Hollow items can be made by build-
ing up integral cores.

Wax Vacuuming This is a new
hacker concept that just might revo-
lutionize jewelry and small art object
creation. Picture a hypodermic-like
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needle that has a hot tip that can be
moved along five or six mechanical
axes.

The needle works its way around
ablock of wax, first melting and then
vacuuming the molten wax away
from the pattern. Curved needles
can form the internal details or hard
to access points. The intended use
is for casting such things as class
rings, and silver ornaments. John
Rees is one source.

By the way, anytime you are using
both X and Y motions, it pays to split
up the problem. Move your tool in
the X direction and your workpiece
in the Y direction. This can convert a
thorny two-dimensional problem
into simpler one-dimensional ones.

For more information, a pricey in-
dustry newsletter called the Rapid
Prototyping Report is available.
Batelle does fancy research on
rapid prototyping. Many ongoing
Santa Claus machine develop-
ments are likely to appear in the
Machine Design and Design News
magazines.

New tech lit

Morph's Outpost on the Digital
Frontier is a unique new multimedia
magazine in newspaper format. It
offers the latest inside scoop on
multimedia developer happenings.

Two other unusual magazines are
Skyways and WWI Aero for those of
you interested in early aviation.

From Sony, there's a new
Computer Audio & Video Multi-
media data book.

A CD-ROM Selector from Save
the Planet Software is a well re-
searched directory of 1600+ CD-
ROM titles.

Laser Buddy Document Spray by

NEED HELP?

Phone or write your Hardware
Hacker questions to:

Don Lancaster
Synergetics

Box 809-EN
Thatcher, AZ, 85552

(602) 428-4073

For fast PSRT access, modem
(800) 638-8369, then an HHH.
Then a JOINGENIE,DMD524.

Internet email access link:
SYNERGETICS@GENIE.GEIS.COM

SANTA CLAUS MACHINE RE-
SOURCES

Cubital America
1307F Allen Drive
Troy, M1 48083
(313) 585-7880

DTM Corp

1611 Headway Circle, Bldg 2
Austin, TX 78754

(512) 339-2922

DynaArt Designs
3535 Stilimeadow Lane
Lancaster, CA 93536
(805) 943-4746

Grantham Polly-Stamp
418 Central Avenue NE
E Grand Forks, Mi 56721
(218) 773-0331

Helisys

2750 Oregon Ct Bldg M-10
Torrance, CA 90503

(310) 782-1949

Kepro

630 Axminister Drive
Fenton, MO 63026
(800) 325-3878

Light Machines

669 E Industrial Drive
Manchester, NH 03103
(603) 625-8600

McMaster-Carr

Box 54960

Los Angeles, CA 90054
(213) 692-5911

Meredith Industries
5035 N 55th Ave Ste 5
Glendale, AZ 85301
(602) 934-9387

Merigraph

Box 3064
Naperville, IL 60566
(800) 323-1832

Buddy Products offers Bakerizing in
a can. You can spray this stuff on
any laserprinted output and it will
get blacker, smoother, and more du-
rable. The resolution appears to im-
prove and text becomes slightly
bolder.

The spray is mostly methylene
chloride, acetone, and some iso-
butyl acetate. It works like a champ.
But use this spray outdoors only
and watch out for fingerprints. No, it
won't help direct-toner printed-cir-
cuit transfers much because of the
residues it leaves.

The Calculator Collector is a new
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MSC Specialties
6700 Discovery Blvd
Mableton, Ga 30059
(800) 645-7270

MWK Industries

1440 S State College Blvd 3B
Anaheim, CA 92806

(800) 356-7714

Rapid Prototyping Report
841 Turquoise Street, Ste D
San Diego, CA 92109

(619) 488-0533

John Rees
Route 1 Box 1551
Sautee, GA 30571
(706) 865-5495

Roland Digital

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

Soligen

19408 Londelius Street
Northridge, CA 91324
(818) 718-1221

Stock Drive/Techno

2101 Jericho Turnpike
New Hyde Park, NY 11042
(516) 328-0200

Stratasys

14950 Martin Drive
Eden Prairie, MN 55344
(612) 937-3000

Techniks

45 J Ringo Road
Ringoes, NJ 08551
(908) 788-8249

3D Systems

26081 Avenue Hall
Valencia, CA 91355
(805) 295-5600

labor-of-love newsletter published
by the International Association of
Calculator Collectors.

Lots of telecommunications
books are offered by the Telecom
Library. Some useful multimedia
videotapes are sold by First Light
Video.

The Fluorescent Mineral Society
looks at rocks in the dark.

Afine catalog on moldmaking and
casting materials is available from
Polytek Development. A similar new
catalog is available from Burman In-
dustries, another special effects
supplier.
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== uv flashtube D gnd

toner mask

thin liquid photopolyrner

wax supported solid photopolymer

guiding nozzle

form being assembled

next laser cut shim'
to be bonded
[———]

=

adheslve laminated assembly

ink jet binder

ceramic powder

vacuum:

holiow hot needie

wax being ablated

CUBITAL TONER METHOD transfers toner
images a layer at a time to a wax supported
and flat milled liquid photopolymer.

STICKY STRING METHOD uses a heated
roll of plastic rod to bond to previous layers
for bottles and hollow objects.

SHIM LAMINATING METHOD uses laser cut
thin sheets of heat bonded paper to build up
a composite object with low materials cost.

CERAMIC SHELL METHOD can selectively
form ceramic powders by using an inkjet to
apply suitable binding agents.

HOT WAX VACUUM METHOD uses a fine
heated needle to remove unwanted portions
of a wax block, leaving a pattern.

FIG. 4—ADDITIONAL APPROACHES to Santa Claus machines.

I've managed to get a great GEnie
deal specially for all you Hardware
Hackers. Ten free hours with no
first-month minimum. Just use the
new JOINGENIE,DMD524 pass-
word that is shown in the Need Help
box.

Be sure to type that HHH quickly
after your communication program
shows a connect. That is how GEnie
figures out your computer’s baud
rate and format.

You'll find reprints of most of my
previous columns and bunches of
other unique stuff on Genie's PSRT
Roundtable. But be sure to check
out its RADIO, IBM, MAC, A2PRO,
and DTP Roundtables as well. Look
at the stock quotes on page 270
and the free DIALOG training area.

New graphic Mac and PC inter
faces are finally on Genie.

I've also got a brand new catalog
with a greatly expanded insider se-

cret section in it. Write, call, or send
E-mail to me for a free copy. You
might also send me technical ques-
tions, new catalog requests, and or-
ders to SYNERGETICS on GEnie or
SYNERGETICS@ GENIE.GEIS.
COM via the Internet.

Most items mentioned are found
in the Names & Numbers or Santa
Claus Machine sidebars. Be sure to
check those first before calling our
no-charge technical helpline. Q

You're a

Let me get this straight . .
8 8

EQUIPMENT REPORTS

continued from page 20

decimal point is determined by the
selected range. The LED display will
flash when an overrange condition
is encountered. If an illegal com-
bination of front-panel switches is
selected (for example, if DC volts
and the 20-megohm range are se-
lected at the same time), all of the
decimal points will light.

The unit is said to be maintain its
accuracy for at least a year. After
that time, it should be calibrated.
That one-year period also matches
the limit of the manufacturer's war-
ranty on the BDM40.

The Wavetek BDM40 doesn’t
contain many “bells and whistles.”
Rather, it has a straightforward de-
sign that makes it right at home on a
professional test bench. For reliable
voltage, current, and resistance
measurements, the BDM40 shines
through with its ease of use, highly
visible 4'2-digit LED display, and
wide operating ranges.

woman trapped in a robot’s body.
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46 Ways to Help You
Qualify for the Job You Want

Free Facts about Career
Diplomas and Degrees

Now, at home in your spare
time, without any previous
experience, you can train for
a money-making career

.even get a Specialized
Associate Degree. Call or
send for free information on the career field that
interests you most and how to train for it.

1-800-535-5500 Ext. 3719

CALL ANYTIME—24 hours a day, 7 days a week.
OR MAIL COUPON TODAY! iﬁ

Inlernatlonal Correspondence Schools =
Dept. ADES64S, 925 Oak Street, Scranton, PA 18515 |
| Send free facts on how | can study at home for the career | havel

chosen. No obhgghon No salesman will visit. Check One Box Only!

MON SoIUONO8(3 ‘v661L AN

I ASSOCIATE IN SPECIALIZE ASSOCIATE IN SPECIALIZED I

BUSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE PRDGRAMS

| O Business Management O Civil Engmeerina Technology |
0 Accounting {0 Mechanical Engineering

| CJ Bus. Mgmt.—Finance Option Techno 1
(7 Bus. Mgmt —Marketing Option [ Electrical Engineering Technology

I [J Applied Computer Science a Electromcs ‘echnology I

I ———————CAREER DIPLOMA PROGRAMS —— I
O High School O Hotel/Restaurant Management

I [ Auto Mechanics {7 Catering/Gourmet Cooking I
[ Surveying & Mapping [ Computer Programming

| [ Drafting O Personal Computer Specialist |
O Air Conditioning & Refrigeration  [J PG Repair

| ) Wildlife/Forestry Conservation 0 Deskloo Publishing & Design |
O Police Sciences [OJ Fitness & Nutrition

| O Dieset Mechanics CJ TVAVCR Repair |
O Electrician O Photography

| C7 Small Business Management [J Animal Care Specialist 1
(3 Gun Repalr O Journalism/Short Story Writing

| {3 Electronics OJ Interior Decorating l
[ Bookkeeping () Forist I

l ([ Child Day Care O Secretary

| [ Medical Office Assistant [ Teacher Aide |
O Legal Assistant O Home Inspector

| O At O Medical Transcriptionist I
{3 Motorcycle Repair O Real Estate Appraiser

| 0 Professional Locksmithing 1

| Name Age |

I add ApL # I

i City/State Zip i

l_Phone ( )

g Y

N
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AUDIO UPDATE
~ Sound pressure level: damage/son | |

egular readers of this col-
Rumn are probably aware of

my strong interest in hearing
preservation. Obviously, I'm swim-
ming against the sonic tide, given
the proliferation of killer car stereos,
overdriven Walkmen, excessive
concert-hall levels, and various
other kinds of environmental noise.
Recently, it all came home in an un-
expected way.

One Friday during supper, my 10-
year-old son announced that he'd
like to attend the Sth-grade disco
dance taking place in the middle-
school cafeteria that evening. My
wife dropped him off, and we looked
forward to three or four hours of
quiet, unsullied by various juvenile
demands and the sounds of Sega.
Alas, our dream of peace was not to
be. About 30 minutes later, we got a
phone call from Nathaniel asking to
be picked up ASAP!

When he arrived home, Nathaniel
said that the music was so loud it
hurt his ears. My wife confirmed
that the sound had indeed been
very loud (“lt must be 120 dB in
there!™), and | thought it might be a
good idea for me to visit the dance
with my sound-pressure level (SPL)
meter in hand.

Yes, things were pretty loud! At
the rear of the room, opposite the
platform where the DJ had set up
his speakers, the measured SPL
was about 95 dBa. At a distance of
10 feet in front of the speakers |
measured a steady 110 dBa with the
meter set to slow response. Want-
ing to protect whatever hearing |
have left, | decided not to climb up
on the platform with the speakers
where a dozen or so kids were dig-
ging the vibes, literally.

Upset about the potential ear
damage inflicted on my son's
friends and classmates, | sought out
the teacher in charge of the pro-
ceedings. | told him of my concerns,
and suggested that he have the DJ
turn down the level at least 15 dB.
His response (delivered very po-

Radio Shack’s Model 33-2055 digital SPL
meter was used to measure the sound-
pressure level at a middle-school dance.

litely) was: (1) He has been con-
ducting these dances for eight
years and there had never been any
complaints about the sound level,
and (2) if he turned the sound down
too far the kids would revolt. | testily
reaffirmed my point that at the exist-
ing sound levels there was a real risk
of ear damage. | got nowhere and
left vowing to continue the fight—
but | wasn't quite sure how.

I found an unexpected and mili-
tant ally in a mother whose bright,
musically talented daughter Katie is
in the same grade as my son. | told
her of my experience and provided
some background articles on
OSHA and hearing damage. She
did some of her own research, be-
came terribly concerned, and wrote
a letter to the school principal outlin-
ing the situation and my SPL read-
ings. She asked for a meeting with
him and other concerned parties,
including the members of the PTSA
health committee.

The fuddy-duddy factor

The meeting didn't go quite as |
had hoped. | opened the proceed-
ings by distributing background ma-
terial and outlining my concerns and
the reasons for them. | also made
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the point that I've been a rock fan
since the sixties. | had supplied
sound equipment to a rock band,
had permanent passes to the Film-
ore East, the Cheetah Club, The
Electric Circus, and Max's Kansas
City Upstairs. In other words, | was
not simply a gray-bearded fuddy-du-
ddy complaining about the sonic ex-
cesses of our youth.

| was puzzled by the subsequent
lack of support on the issue. The
middle-school principal seemed
mainly concerned that word of my
measurements not get out to the
parents. | don't know whether he
envisioned hysterical reactions
leading to lawsuits or simply felt that
my fears of hearing damage were
unwarranted. In any case, he said
the older grades were having a
dance the next Friday, and invited
me to take more measurements.

| arrived there with Katie's mom,
who had volunteered to take notes,
a Heath real-time analyzer/SPL
meter, a calibrated Radio Shack
SPL meter—and earplugs. We
found a different DJ with differerit
equipment putting out a more mod-
erate—but still too loud—sound
level. The readings were a con-
sistent 90 dBa at the back of the
room, and about 5 dB louder up
front. One of the chaperoning moth-
ers accosted me, saying that she
couldn’t understand my point of
view—would | rather have the kids
wandering around out in the street
than at the dance? Obviously,
someone had spoken to her and
probably to the DJ also.

Incidentally, the day after my ini-
tial meeting, | happened to run into
Katie and one of her friends. | asked
Katie how she enjoyed the dance,
and whether the sound was okay.
She said that when she left after
three or four hours, she had felt a
sort of pressure in her ears, but it
was gone by the next morning. Her
friend said that her ears were ring-
ing after the dance, but her symp-
toms also faded by the next day.
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When | happened to mention that to
the principal, he appeared to be
more upset by the fact that | had
asked the question than by the kids’
responses. Again, he strongly
urged me not to talk to anyone
about the situation.

There the matter rests for the mo-
ment. |'ve not yet passed on my new
measurements, but I'm not at all
hopeful about how gladly they will
be received. To be continued ... .

Sonic reality

Last weekend | attended a gos-
pel-music concert given in a small
auditorium. The room was packed
and we were seated well toward the
rear. Nevertheless, | was struck
once again by the very audible (to
me, at least) differences between
live concerts and sound reproduced
in the home.

As | see it, the essential purpose
of high fidelity is to create the illu-
sion of being in the presence of a
live performance. Honest au-
diophiles are aware of how seldom
that ideal is realized, despite their
endless upgrading and tweaking.
The dozen or so times that |'ve had
a legitimate “‘|-am-there/they-are-
here” experience with reproduced
sound occurred when | was listening
to: (1) binaural reproduction through
headphones, (2) multichannel set-
ups, or (3) stereo “venue -appropri-
ate" reproduction.

Let me elaborate. Binaural repro-
duction of sound recorded with a
microphone installed in a dummy
‘head can be impressively realistic.
When it's well done, there's no
sense of the sound coming from the
headphones; rather, one enjoys the
audible illusion of being in a totally
different sonic environment.

Multichannel sound can also be
extremely realistic if the recording
and playback are properly ex-
ecuted. I've heard a four-channel
tape that transported me into the
presence of an invisible, but won-
derfully audible, grand piano. It was
being played right over there! About
15 years ago, Acoustic Research
demonstrated for me an experimen-
tal 16-channel setup that, in terms of
I-am-there realism, left nothing to be
desired. And I've heard other im-
pressive multichannel demos dating
back at least 25 years.

What do | mean by “venue-appro-
priate?’’ During the mid-sixties,
when | was loosely associated with
arock band called the Group Image,
| recorded a rehearsal at a friend’s
loft. My equipment consisted of two
reasonably good mikes plugged di-
rectly into a Teac 10%2-inch open-
reel recorder, and a pair of good
isolating headphones. Playback
was provided by my friend’s stereo
system in the same room. After
shifting around the band members
and microphones for about 15 min-
utes, | finally achieved a reasonable
stereo balance in the phones. |
started the tape and went into the
adjoining room to talk to my friend
while the band and singer wailed on.

The band stopped for a break, but
since | knew there was plenty of
tape | didn't bother to switch the
recorder off. | heard the band start
up again doing the same number,
and | wandered back to suggest
they do something different. But |
wasn't hearing the live band; they
were playing back the rewound
tape. And listening from the adja-
cent room through a wide doorway, |
couldn't tell the difference! To say
the least, | was flabbergasted. What
| heard flew in the face of everything
| had read about the deleterious
effects of “doubled room acous-
tics"—which is what happens when
the normal room reverberation
caught on a recording is reinforced
unnaturally by playback in the same
room. Since | had the band at hand, |
did some quick live-versus-record-
ed tests. Yes, there was a discerni-
ble difference during A/B com-
parisons, but from the next room A
and B were equally “live.”

Over the years, | think I've been
able to pin down the subjective dif-
ferences between a live perfor-
mance and a state-of-the-art com-
mercial recording. For one thing, the
extreme highs heard live have a
crystalline quality that is almost al-
ways lost in reproduction. To my sur-
prise, | can still hear that difference
despite my age-induced high-fre-
quency loss. But | believe there's a
more important factor at play. | call
it, for want of an established term.,
the Klein theory of sonic-venue ap-
propriateness (SVA).

Somehow our ears find fault with

Continued on page 85
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BOOK i

HOW TO GET ANYTHING
: ON ANYBODY
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BOOK || HOW TO GET ANYTHING ON
ANYBODY—Lee Lapin! Cutting edge audio/
video surveillance, read computers, bypass
passwords, see in the dark, obtain unlisted
phone numbers, intercept cellutar calls, pag-
ers, and faxes, trace and track anybody, sur-
veillance proof any room, tap any phone,
WHEW! “Really scary stuff"—CNN. $34.95
+ $5.00 shipping, INTELLIGENCE INCOR-
PORATED, 2228 El Camino Real, #349-2,
San Mateo, CA 94103. 1-800-805-5544 or-
ders only.
CIRCLE 184 ON FREE INFORMATION CARD

MPE & ET-9

POSTAL EXAM
STUDY GUIDE

ELECTRONIC & MECHANICAL—Newly re-
leased a manua! dedicated to the E.T-9 &
MPE-6 Postal Exam. The manual will ac-
quaint you with more than 95% of the Exam.
The manual is printed in easily understand-
able text, illustrations and diagrams. The
manual covers: electronic, electrical, me-
chanical, digital, math, chemistry, termi-
nology, patterns, etc. A pretest is included to
test your readiness. The manual sells for
$12.95 + $2.00 S&H, ck or mo made payable
to T.H.O.T. Inc. Forinformation or copies write

. to: TH.O.T. Inc., P.O. Box 16422, Atlanta,

GA. 30321-0422.
CIRCLE 182 ON FREE INFORMATION CARD
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ENERGIZER

CRYSTAL-CONTROLLED! 5 MINUTE AS-
SEMBLY! MONEYBACK GUARANTEE! At-
tach 3 wires and hear every whisper up to 2
miles away on any programmable scanner or
VHF surveillance receiver. Pre-tested surface
mount module uses standard 9V battery for
100mW output! Includes battery box and
crystal for 140MHZ. Custom frequencies
available for Law Enforcement. Model VX-100
only $79.95 + 2.00 S&H. VISA, MC, MO.
COD add $5.00. DECO INDUSTRIES, BOX
607, BEDFORD HILLS, NY 10507.
914-232-3878.
CIRCLE 127 ON FREE INFORMATION CARD
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DRAWING BOARD |

This month we build the PLL section of our tachometer.

ROBERT GROSSBLATT

Electronics Now, July 1994
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efore | get started this
B month, there's some un-

finished automotive-related
business to take care of. Some
months ago | mentioned that while
two stroke engines had just about
disappeared, they were still used in
chain saws. | wondered if anyone
out there knew the reason for that
and, sad to say, I've gotten only one
right answer in the mail so far. That's
right, a lot of mail but only one cor
rect answer.

To put the matter to rest, the rea-
son that two-cycle engines power
chain saws is simply because a
chain saw has to be able to run up-
side down. It can't have an oil sump.
During the more difficult maneuvers
with the saw, the saw must be
turned upside down. If it had a four
cycle engine, the oil would leave the
sump bottom, the oil pump would
run dry, and the engine would seize.
Congratulations to John Lindsay of
Paramus, New Jersey for providing
the right answer. And now back to
the tachometer.

Using a phase-locked loop as the
basis for the tachometer does a lot
to simplify the design of the circuit
but, as | noted last month, it's not a
totally trouble-free solution. Engine
speedis never constant, and as rpm
drops, the variations in engine
speed become a larger and larger
percentage of the mean speed. By
the time it is returned to idle speed,
the variation is often more than
10%. It can be even higher if the
engine timing is off or something
else isn't right-with the engine.

This erratic behavior causes
problems regardless of the design
of the tachometer. It's especially a
problem with a PLL-based design
because the accuracy of the mea-
surement and the stability of the
output rely on the design of the loop
filter. I'll go through a real example
so you can see what | mean.

The first thing to do is determine
the criteria for the design. You can
change any of these things later on
if you want.

1. The tachometer will read from
500 to 5000 rpm.

2. It will have a three-digit LED dis-
play.

3. It will update once a second.

4. It will work with any number of
cylinders.

As | mentioned earlier, the heart
of any PLL circuit is the design of
the loop filter. To understand why,
take a look at Fig. 1, the block di-
agram of a typical PLL. The output
of a voltage-controlled oscillator
(VCO) is routed to a phase detec-

tor. The phase detector compares
the VCO's output with the input fre-
quency and it outputs the difference
between the two frequencies as an
error voltage—the greater the dif-
ference, the higher the error volt-
age.

Feeding the error voltage back to
the VCO forces the VCO to track
the input frequency. The VCO out-
put in a standard PLL circuit is a
clean and squared-up version of the
input frequency.

Any time you talk about compar-
ing frequencies (or even voltages),
two things have to be considered.
The first one is a function of time.
(How long should the sampling

OIVIDE BY N

O S/6NAL
ourPYT
3 <<
OCKED L0o0P
i | PHASE L /=
INPUT /3 (#4046) 7

/7 é

B e

(1
I I
! % |
I Cs I
l |
V= L oor Furer _}

FIG. 1—THE HEART OF ANY PLL CIRCUIT is the loop filter.
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FIG. 2—THE SPARK RATE from the coil
depends on the number of cylinders in
the engine. For other engines, just di-
vide the number of cylinders into 120 to
give you the divide-by number for the
PLL.
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period be before the comparison is
made?) The second is a function of
inertia. (How quickly should the
comparator respond to changes
that show up during any particular
sampling period?)

Those two factors are decided by
the loop filter, which is why the filter
is the most important part of the
circuit. The loop filter in a 4046 is
made up of just two resistors and a
capacitor, but don't be fooled into
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HIGH POWER
AUDIO

AMPLIFIER
CONSTRUCTION

BP277—Here’s background and practical de-
sign information on high power audio ampli-
fiers capable of 300 + 400 watts r.m.s. You'll
find MOSFET and bipolar output transistors in
inverting and non-inverting circuits. To order
your copy send $6.25 plus $2.50 for shipping
in the U.S. to Electronic Technology Today
Inc., P.0. Box 240, Massapequa Park, NY
11762-0240.
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Projects

MIDI .
PROJECTS ]

BP182—MIDI interfacing enables any so
equipped instruments, regardiess of the man-
ufacturer, to be easily connected together and
used as a system with easy computer control
of these music systems. Combine a computer
and some MIDI instruments and you can have
what is virtually a programmable orchestra. To
order your copy send $6.95 plus $2.50 for
shipping in the U.S. to Electronic Technology
Today Inc., P.0. Box 240, Massapequa Park,
NY 11762-0240.

SUPERIOR TRANSFORMERS

1 VATO 12 KVA
STANDARD & CUSTOM
LESS SPACE - LESS NOISE * LESS HUM « HIGHER EFFICIENCY

TORCID CORPORATION OF MARYLAND

608 NAYLOR MILL ROAD + SALISBURY MD, 21801-9627

1-800-274-5793
(410) 860-0300 + FAX (410) 860-0302

CIRCLE 181 ON FREE INFORMATION CARO

Rates: Ads are 24" x 2%". One insertion $995 each. Six insertions $950 each. Twelve
insertions $925 each. Closing date same as regular rate card. Send order with remittance to
Engineering Admart, Electronics Now Magazine, 500-8 Bi-County Bivd., 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 Admart

taking these three components too
lightly since they control the opera-
tion of the PLL. A poor design will
make the tachometer worthless.

The PLL's sampling period is de-
termined by the product of Rg and
Cg. as shown in Fig. 1. If the RC
period is too high, the tachometer
will be sluggish, and if it's too low,
the tachometer will be too erratic.
The inertia of the loop is determined
by R,. If that value is too large, the
tachometer will take a long time to
reflect changes in the input frequen-
¢y, and if it's too small, the ta-
chometer will probably overshoot
and will definitely oscillate around
the input frequency.

A divide-by circuit can be in-
stalled between the output of the
VCO and the input of the phase
detector to make the PLL even
more useful. By raising the VCO
center frequency to N times the ex-
pected center of the input frequen-
cy and dividing the VCO output by
N before it gets to the phase detec-
tor, the VCO output can be made
equal to a frequency that is N times
the test input and is also locked to
the test input.

This all sounds terrific but there’s
acatch: you have to decide what the
center of the input frequency is go-
ing to be. Since the input frequency

I've been talking about is the signal
from the ignition system, it's impor-
tant to know what the expected
spark rate from the coil is going to
be. The tachometer is being de-
signed to work with engine rpm’'s
from 500 to 5000. and the rate of
spark (from the coil, not to any par-
ticular plug) depends on the number
of cylinders in the engine. | went

through this last time and I've sum-
marized the results in the table of
Fig. 2.

The tricky part of designing a ta-
chometer with a PLL is to come up
with the appropriate divide-by
number for engines of different
sizes. Since the circuit is counting
sparks and its display should be up-
dated every second. a conversion
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FIG. 3—THE FINAL CIRCUIT. The loop component and VCO values are good starting
points for the frequency range we agreed on.
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factor that will translate the number
of sparks per second into engine
revolutions per second is neces-
sary. The conversion numbers for
various engine sizes are shown in
Fig. 2, but if you have some other
kind of engine (a five-cylinder Audi,
for example), you can work out the
conversion number yourself. To
make things easier, just divide the
number of cylinders into 120 and
that will give you the divide-by
number for the PLL.

Now all that's missing is the time-
base for the counter and the display.
Both of these sections are similar to
things we've done many times be-
fore, and you should be able to de-
sign them with your eyes closed. If
you keep notebooks (another thing
i've talked about many times before
and always encourage readers to
do), you'll undoubtedly find loads of
timebase and display circuits.

There are lots of ways to generate
an accurate 1-hertz signal, but |
think the easiest way is to use the
5369EST from National Semicon-
ductor. A colorburst crystal con-
nected to one end of the IC
produces a 100-hertz signal out the
other end. By adding a pair of 4017s
to the circuit, a 1-hertz timebase for
the tachometer can be produced at
a very low cost.

Make sure you get the “EST" ver-
sion of the 5369 chip (it produces a
100-hertz signal) rather than one
with an "AA" suffix (it generates a
60-hertz signal. If all you can find is
the AA version, you'll have to build a
divide-by-60 circuit, but that should
be no problem either—the two
4017's can divide by 60 just as easi-
ly as they can divide by 100. They
just have to be wired differently.

The final circuit is shown in Fig. 3.
It's a good idea to build the circuit
and try it out before deciding that it's
the one you want to use. The loop
component and VCO values shown
in the schematic are good starting
points for the frequency range we
agreed on, but you can play around
with the values and try to tweak
better performance out of the cir
cuit. i don’t think there's any way to
completely avoid jitter at low engine
rpm, but that's something you
should determine for yourself at
your own testbench,

Remember that the VCO's cen-

ter frequency is set by the capacitor
straddling pins 6 and 7, and the up-
per frequency is set by the resistor
between pin 11 and ground. An off-
set frequency can be added by put-
ting a resistor between pin 12 and
ground. If you leave out that last
resistor, the VCO’s minimum fre-
quency will be 0. You can make a
much more intelligent estimate of
the starting component values by
going through the manufacturer’s
data sheet.

Once you have the circuit as-
sembled, connect an oscilloscope
to the output and watch the wave-
forms as you experiment with dif-
ferent loop-filter component values
to stabilize the tachometer output. If
you see a lot of wild swings on the
scope, chances are the PLL is going
out of lock. If the scope shows that
the PLL response is too sluggish;
you'll have to change the compo-
nents to reduce the loop settling
time as was disclosed.

When we get together next time
I'll work out the details of a second
approach to tachometer design. I'll
also put together a display circuit
that can be used for both ta-
chometer circuits. Q

compressed more efficiently than
others. Text and data files can often
be squeezed down to 10% of their
original size, while executable and
other binary files can be com-
pressed only by about 30% or so.
The claim of being able to double
disk space is a statistical expecta-
tion, and not always a measurable
reality. But as long as the algorithms
are stable and the compression
schemes are reliable, it would seem
that the increase in storage space is
well worth the cost of the soft-
ware—usually less than $100. 0

0&A

continued from page 12

the increase in storage space that
you can obtain with compression
software depends on the kind of
fles you have on your hard disk,
there's no doubt that the software
works.

The heart of this type of software
is the real-time compression and
decompression algorithms that
write and read to the hard disk. In
the early days of disk doublers, the
software would occasionally cause
errors that resulted in the loss of
data but, these days, the whole op-
eration is virtually invisible. The
technology has improved to the
point where the data is just as safe
as it would be if the doubling soft-
ware were not used.

Just about the only disadvantage
to disk compression is that you nev-
er know for sure exactly how much
room is left on the drive. That's be-
cause some kinds of data can be
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continued from page 18

FIG. 1.

R5). The input stage collector cur-
rent is easily set by R2, and the
output stage collector current is
easily set by RS.

The output stage operates as a
current source, offering excellent
power supply rejection. AC current
gain is easily set with ratio of resis-
tance values for R3 and R4. The
circuit is independent of transistor
characteristics, and is simple
enough so that it is likely to work the
first time you power it.

You listed no references in the
article so | would like to contribute
two titles: The RCA Audio Amplifier
Manual (APA-551, 1979) is quite de-
tailed on both with discrete compo-
nents and IC’s. Jack Darr's Electric
Guitar Amplifier Handbook (Sams
21443, 1977) is even more com-
prehensive. It includes detailed
schematics and servicing tips for
various circuits.

MARK WILLIAMSON
Rockford, IL
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NEW LITERATURE

continued from page 29

clear. He tells the reader
when and why certain
kinds of math are needed
to solve electronics prob-
lems. The answers to all of
the sample problems are
given in an appendix.

Iv Electronics

CIRCLE 345 ON FREE
INFORMATION CARD

Included in this marh
book are explanations of
scientific and engineering
notation, sine waves, trans-
formers, inductors and ca-
pacitors, time constants,

and resistance-capaci-
tance waveshaping. This
second edition has been
improved with new graphs,
drawings, and four new
chapters covering the math
related to multimeters, os-
cilloscopes, transistors,
and computer numbering
systems.

Microterminal Catalog.
Burr-Brown Corporation,
6550 South Bay Colony
Drive, Tucson, AZ
85706-7148; Phone:
800-328-2526; Fax:
602-741-4240; free.
Microterminals are
small, rugged units de-
signed as operator inter
face/control panels and
data-collection terminals.
This 12-page catalog from
Burr-Brown contains prod-
uct specifications, pic-
tures, and information on
key features and applica-

CIRCLE 346 ON FREE
INFORMATION CARD

tions for the microterminal
product line. Discussions
of accessories and pe-
ripherals are also included.
The Microterminals are
available in a wide variety of
cases, functions, key-
boards, and displays.

Can We Talk?. Kepco, Inc.,
Attn: Mrs. Alexandra Dun-
leavy, 131-38 Sanford Ave-
nue, Flushing, NY 11352;
Phone: 718-461-7000; Fax:
T18-767-1102; free.

This six-page. four-color
brochure descrihes Kep-

co's line of digitally con-
trolled power supplies. It
details the various com-
munication and control op-
tions offered with Kepco's
series MBT 360-watt, in-
strumentation-grade, volt-
age-current stabilizers.
The units permit com-
munication over the
IEEE-488 bus through a
two-wire serial bus that can
link up to 27 units to a host

CIRCLE 347 ON FREE
INFORMATION CARD

PC, or it can communicate
with an RS-232 inter-
face. Q

MEASURING NI-CAD RESISTANCE

Q&A's reply to T. Ng, who asked
in the February Q&A column about
measuring the internal resistance of
nickel-cadmium cells and batteries,
was long on sarcasm and short on
solid technical fact. Although Q8&A
apparently does not agree, the inter-
nal resistance of a battery is one of
its critical specifications.

That resistance determines the
battery's terminal voltage versus
load current characteristic. There-
fore, it determines how much cur
rent can be drawn from the battery
without an objectionable drop in
voltage. That resistance also deter-
mines the external voltage that
must be applied to the terminals of
the battery to force a given current
through it for recharging.

Furthermore, Q&A's procedure
for computing the internal resis-
tance in incorrect. In general, the
proper procedure requires two
loads. It is easily developed by refer
ring to the simple schematic Fig. 2.

In that diagram, V,, is the internal
or open-circuit voltage of the bat-
tery, and R, is its internal resis-
tance. R, is an arbitrary load

AAA
vy

FIG. 2.

resistance, and V and | are the cir
cuit's terminal voltage and current,
respectively.

With basic circuit analysis, it can
be seen that for any R :

V, =V =Rl

For a sepecific load resistance,
R.,. the relationship becomes:

V, =V, + Ryl
Where V, and |, are the values of V
and | for this load.

Similarly, for another specific load
resistance R, ,, the relationship is:

Vp, = V5, + Ryl _

Equating the right-hand sides of
the last two equations and solving
for Ry, give the desired result:

Ry, = (V, — V)1, —LL).
Thus, the internal resistance of the
battery is the ratio of differences in
voltage and current for the two
loads.

Mathematically, the values of R,
and R, are arbitrary, so one is free
to choose them based on practical
considerations. One convenient
choice is to set an open circuit as
one of the load conditions—say, re-
sistor R ;.

As a result, the corresponding
current |, is zero and the corre-
sponding voltage V, is V,, the
open-circuit voltage of the battery.
Another choice is to set values of
R., and R, that approximate the
actual load anticipated for the bat-
tery. By doing that, R, is computed
as a small-signal value at the nomi-
nal operating point of the battery.
DONALD M. KELLER, Ph.D., PE.
Blacksburg, VA

ANTENNA BOOSTER CORREC-
TIONS

in the article "Tunable FM Anten-
na Booster” (May 1994, Electronics
Now), resistor R1 in Fig. 3 (Parts
Placement, p. 50} should terminate
on pad 3. Also Q1 and Q2 are spec-
ified correctly in Fig. 2 (amplifier
schematic, p. 50) but incorrectly in
the Parts List. Both are 2N3904
NPN transistors. Q
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AMATEUR TV STATION

continued from page 40

the oscillator frequency to
change about 20 kHz per volt of
applied signal. About 2 to 2.5
volts p-p is required for 25-kHz
deviation of the 4.5-MHz sub-
carrier. About 6 to 7 millivolts of
audio signal is required at the
base of Q4 to obtain full devia-
tion (25 kHz).

The FM 4.5-MHz subcarrier is
taken from the source of Q5
through C42. The value of C42
sets the subcarrier level; C42
also removes the DC level pres-
ent at this point. If it were not
removed, it might change the
effective Q point of the video
amplifier. The audio subcarrier
is fed to the video amplifier Q7
where it is mixed with the video
signal. This design makes a
separate sound transmitter/RF
system unnecessary.

If desired, optional switch S2
can be inserted in series with
R29 todisable the audio subcar-
rier. This is often done in ATV
work, where a separate audio
link (such as a 2-meter FM)
might be used instead. With
this modification, it will not be
necessary to turn on the video
transmitter to talk, and it is
useful during test and setup
procedures. If S2 is not needed,
install the jumper across the
switch pads on the PC board.

The Mini ATV has fhe same
audio circuitry as the 5-watt
transmitter circuit with one ex-
ception. The Mini-ATV requires
9 volts to operate, so the 9-volt
regulator D6 in the 5-watt ver-
sion is replaced with a 6-volt di-
ode (D3) in the Mini-ATV. Also,
the varactor diode (D2 in the
Mini ATV} is biased to the full 6-
volt regulated voltage, through
R23. The ATV Jr., of course, has
no audio channel so there are
no audio components on the PC
board.

Downconverter

The downconverter, antenna
relay, and line sampler section
of the 5-watt transceiver are

shown inFig. 6. If you are build-

ing only a transmitter, you can
skip this section. The downcon-
verter consists of a tuned RF

stage with a low-noise, dual-
gate GASFET, a double-bal-
anced diode mixer, an IF ampli-
fier, and a varactor-tuned local
oscillator.

Signals from the antenna
pass through relay RY]1 to a tap
on antenna coil L16. The coil is
tuned to signal frequency (420
to 440 MHz) by trimmer C43.
Diodes D7 and D8 protect the
gate of RF amplifier Q11 from
excessive RF levels that might
damage it. Transistor Q11 is bi-
ased to about 10 milliamperes
drain current.

Capacitor C50, a value of
about 0.6 picofarads, built into
the PC board layout, couples RF
into the tuned circuit consist-
ingof C51 and L18. A tapon L18

» 3% 4 S S ¥
THIS ATV UNIT contains a built-in CCD
camera module and rechargeable bat-
tery pack. it’s a hand-held wireless TV
transmitter in itself.

can match the input impedance
of double-balanced mixer M1 to
the tuned circuit. Mixer M1 is
fed with a local-oscillator signal
of about + 7 to +10dBm (500 to
700 millivolts). Oscillator tran-
sistor Q13 is biased by R47,
R48, and R49. The collector cir-
cuit consists of oscillator induc-
tor L21, trimmer capacitor C57,
and varactor diode D9, in series
with 5.6-picofarad capacitor
C58. The DC bias is applied via
R51, R46, and potentiometer
R50.

The setting of R50 deter-
mines the bias on D9 (from +1
to +9V). It tunes the LO fre-
quency from 350 to 380 MHz;
this will provide 60 to 72-MHz IF
frequencies over the input sig-
nal range of 420 to 445 MHz.

www americanradiohistorv com

This corresponds to channel 3
or channel 4 (VHF TV) so that a
standard TV receiver can serve
as an IF amplifier and display
monitor for the transceiver.

Components D10, R52, C62
and C63 provide a regulated 9-
volt DC source for the oscillator,
and C60 provides feedback. The
LO signal is fed to mixer Ml
through R44 and R45 from a
tap on L21. The IF signal is
taken from pins 3 and 4 of M1
through lowpass filter L19 and
C52, and coupling capacitor
C53. The IF amplifier Q12 is bi-
ased by R43, R42, and R41. Coil
L20, C56, and C57 are resonant
at the IF frequency, and they
match the collector circuit of
Q12 to 50 to 75-ohm loads.

The downconverter has sepa-
rate supply lines for the RF am-
plifier (TP4) and the mixer-LO-
IF section (TP5). During trans-
mit, V. is removed from the RF
amplifier (Q11 and associated
components), but the mixer-
LO-IF is still functional. This al-
lows the operator to pick up
some transmitted signal with
the downconverter and see it on
the receiver—a handy feature
for verifying transmission. The
downconverter gain is cut from
about 33 dB in its receive mode
toabouta 10 to 20 dB loss. If the
downconverter feature is not
needed and you want to disable
it completely, the downcon-
verter mixer-LO-IF lead (TP5)
can be fed from + 12-volts in the
receive-only mode, as in the RF
amplifier.

To monitor transmission
quality, a line sampler circuit is
included. This circuit samples
the transmitted RF signal, de-
modulates it, and feeds the de-
tected (demodulated) video to
an emitter-follower output buff-
er and then to an output jack.
Refer to Fig. 6. Capacitors C64
and C65 form a capacitive volt-
age divider across the RF power
amplifier output line. About 1.5
volts of RF signal is available
from the divider. Diode D11 isan
envelope detector that produces
a negative video signal. The vid-
eo is fed through RF choke L22
to the emitter of Ql14. The de-
tected video appears across
R56.

The base bias of Q14 is set at
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about + 3 volts through re-
sistors R54 and R53 and bypass
capacitors C66 and C67. Be-
cause Q14 is an emitter-follower,
alow impedance video output is
produced. Capacitor C68 cou-
ples video to the line sampler
output jack. Sufficient output
(about 1.5 volts) is available to
drive most monitors. If more or
less output is desired, change
C65 to 6.8 or 15 picofarads, re-
spectively. If a variable output is
needed, substitute a trimmer
with a value of 5 to 20
picofarads in place of C65. (This
change was not found to be nec-
essary in the prototypes.)

Relay RY1, a DIP reed relay, is
activated through R35 and by-
pass C42 by voltage from the
transmit supply lead. The relay
has about 0.7 to 0.8 dB loss, but
switching RF at 440 MHz at a
reasonable cost is not easy. The
relay can be omitted, and the RF
output from the transmitter
and the RF input to the down-
converter could be brought out
to separate jacks.

Next month

That's all for this month. If
you want to build any ATV unit,
collect all the parts you'll need
for the unit you want to build.
Next month’s article will tell you
how to build the ATV circuits. 0

AUDIO UPDATE

continued from page 79

reproduced sound whose recorded
acoustics are at odds with the
acoustics of the room in which it is
being reproduced. It just doesn’t
sound live. The sound is a lot more
realistic when we are listening bin-
aurally through headphones—
which means no listening-room
acoustics—when the listening-
room acoustics are swamped out by
multiple channels, or when the re-
cording is played back in the same
room it was made.

In any case, listen to some live,
minimally-amplified performances
against the best recorded material
at hand. What differences do you
hear? | would be interested to know
if you think my SVA theory holds
water. Q

WHAT'S NEWS

continued from page 6

FIG. 2—PROTOTYPE, PLASTIC, re-
chargeable lithium-ion battery is heid by
Bellcore scientist Jean-Marie Tarascon.

weigh half as much. Moreover, they
say lithium-ion technology poses
none of the environmental problems
of the most commonly used re-
chargeable cells and batteries
based on nickel-cadmium or lead-
acid chemistry.

"This is the first plastic, solid-
state rechargeable battery,” says
Jean-Marie Tarascon, Ieader of Bell-
core's battery team. "It does not
contain such toxic metals as lead.
cadmium, mercury, or cobalt.

What's more, no liquid will leak out if
the battery is cut or punctured; this
makes it safer to install and use.”
The new power cell is a refinement
of one announced by Bellcore in late
1992, which had a liquid electrolyte.

The new solid form of lithium-ion
cell consists of five active layers en-
cased in a metallized plastic bag
that keeps out contaminants. Read-
ing down from the positive side they
are an aluminum mesh, a plastic
anode layer containing manganese
oxide (the positive pole), and then a
layer of plastic that appears solid. It
is actually a porous plastic structure
impregnated with liquid electrolyte.
Below that is the plastic cathode
layer containing carbon (the nega-
tive pole), and at the bottom is cop-
per mesh. The manufacturing
process calls for fusing the layers
together with heat.

When the power cell is being
charged, lithium ions from the
anode pass through the electrolyte
layer and collect on the cathode.
The reaction is reversed when cur
rent is being drawn from the cell:
current flows across the terminals in
the opposite direction.

According to Bellcore, their
lithium-ion cell has twice the energy
density of a nickel-cadmium (Ni-Cd)
cell and 40% more than a nickel-
metal hydride (Ni-Mhd) cell. Each
cell produces a nominal voltage of

Continued on page 89
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COMPUTER CONNECTIONS

And then there were none.

his year is shaping up as an
I eventful one for the computer
industry. So far, several new
technologies have been introduced,
and several significant business
events have occurred. Those events
that happened in the first quarter of
1994 will have a dramatic, long-term
effect on the computer industry:
® Apple introduced the first
PowerPC-based Macintoshes.
® AMD, NexGen, Cyrix, and IBM
intensified the assault on Intel's
dominance of the microprocessor
market.
® |ntel retaliated by introducing en-
hanced versions of its 486 and Pen-
tium CPU's.
® Novell initiated a buyout of Word-
Perfect.

PowerPC

PowerPC is an overloaded term
that can mean: 1) A microprocessor,
2) A family of microprocessors, 3) A
member of IBM's RS/6000 work-
station family, 4) A personal com-
puter made by IBM, 5) A personal
computer made by Apple (which
calls its version Power Macintosh,
shown in Fig. 1.

PowerPC started out not as a mi-
croprocessor, but as a multi-chip
central processing unit (CPU) com-
plex used by IBM in its RS/6000.
When IBM, Apple, and Motorola
teamed up in 1991, one of their
prime objectives was to build a sin-
gle-chip version of that RS/6000
processor, then dubbed the
PowerPC. Power, by the way, is
IBM’s acronym for "'performance
optimization with enhanced RISC."”
RISC is also an acronym; it stands
for reduced-instruction-set comput-
ing. In stark contrast to RISC, CISC
stands for complex-instruction-set
computing. To understand the dif-
ference between these terms, see
the sidebar “RISC vs. CISC.”

Who needs PowerPC? And why?

FIG. 1—APPLE’'S NEW POWERPC-BASED MACINTOSH line introduces RISC-level
performance at desktop prices. SoftWindows technology from Insignia Solutions lets
DOS and Windows programs run in emulation mode at 486/25 speeds.

Many analysts believe that Apple
needs a RISC processor because
the Motorola 680X0 micro-
processor family (on which Apple's
computers are based) simply ran
out of steam. Without going RISC,
Apple would be stuck in a dead
end—or it would be faced with the
prospect of moving to the Intel (or
some other) platform. (That's a tac-
tic Apple is pursuing anyway, just in
case). Similarly, if Motorola were go-
ing to stay in the microprocessor
market in a serious way, it woulid
need something new.

iBM's reason for joining the
PowerPC partnership is less clear.
The company has a close rela-
tionship with Intel, including man-
ufacturing rights for the 486. (IBM
builds enhanced versions of the 486
and sells them as parts of both
boards and systems.) Some indus-
try observers have suggested that
IBM joined the PowerPC partner-
ship because it desparately wants
to dethrone Microsoft, particularly
in the operating-system market.

wWwWWwW americanradiohistorv com

The PowerPC could do that be-
cause one of its key technical and
marketing features is emulation
technology that allows DOS, Win-
dows, and Macintosh applications
to run as-is on PowerPC machines.

Both IBM and Apple are promot-
ing the idea that RISC provides en-
hanced performance, lower cost,
and backward compatibility. At one
time, the PowerPC triumvirate
seemed to be promoting the idea
that a PowerPC is a PowerPC is a
PowerPC—in other words, that
compatibility would extend across
the major players’ product lines. It
now appears that such is not the
case. IBM's PowerPC boxes will run
DOS and Windows software
through emulation. They will also
run native versions of AIX (IBM's
version of Unix) and OS/2. IBM's
PowerPCs won't run Apple's Sys-
tem 7 software or any applications
written for that operating system.

Similarly, Apple's PowerPC
boxes will run DOS and Windows
software through emulation. They
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will also run existing System 7 ap-
plications under emulation, and they
will run rewritten System 7 applica-
tions in native PowerPC mode.

In both cases, the DOS/Win-
dows emulation software is ex-
pected to provide performance
equivalent to a low-end 486—but
both performance and reliability re-
main to be seen. Many people, in-
cluding myself, question whether
success is possible with either.
IBM., for example, has had problems
keeping OS/2 compatible with suc-
cessive releases of Windows.
Moreover, with Chicago looming
just over the horizon, IBM seems to
be in for even more trouble, es-
pecially now that it no longer has
rights to Windows source code.

Who will buy PowerPC boxes?

RISC vs.

Until March 1994, all PC's, Macin-
toshes, Amigas, Ataris, Apple II's,
Commodores, Sinclairs, and CP/M
machines were based on CISC pro-
cessors. By contrast, all engineer-
ing workstations, such as those
built by IBM, Digital, Hewlett-Pack-
ard, Sun, and Silicon Graphics were
based on RISC processors.

How do RISC and CISC differ?
RISC is based on a variation of the
80/20 rule. This rule assumes that
most software spends 80% of its
time executing only 20% of the
available instructions. RISC pro-
cessors attempt to optimize the per-
formance of that 20%, and to keep
chip size and cost down by eliminat-
ing the other 80%. RISC does in
software what CISC does in silicon.

RISC processors are marked by
the following characteristics: They
have fewer than 150 instructions,
and most instructions execute in a
single processor cycle. They have
many CPU registers and high clock
rates. They provide instruction
pipelining for simultaneous instruc-
tion fetching, decoding, and pro-
gram execution.

RISC processors have a rela-
tively small number of transistors,
which contributes to their low cost.
CISC processors, on the other
hand, have a larger instruction set,
fewer CPU registers, lower clock
rates, larger numbers of transistors,
and higher prices.

The division between RISC and
CISC—both architectures and mar-
kets—was crystal clear until Intel

From the Apple point of view, it ap-
pears likely that the company will
have no trouble converting its exist-
ing user base. Those users can ben-
efit immediately from the extra
performance that native PowerPC
applications will provide, particularly
for advanced graphics and multi-
media development. Apple is going
after the PC market as well.

Apple executives have vowed to
maintain Power Mac prices several
hundred dollars below those of
comparable Pentium boxes. Apple
can do this because a PowerPC pro-
cessor can be manufactured for (by
one estimate) as little as 20% of the
cost of a Pentium CPU. Nonethe-
less, Apple will find the PC market a
tough sell. This market still views
Apple with suspicion. Why change

CisC

released the 486. Intel touted it as
having RISC-like features (primarily
pipelining and single-cycle execu-
tion of simple instructions). Interms
of performance, the Pentium is
even more RISC-like, but not in
terms of underlying complexity,
which translates into higher cost.
RISC purists strongly object to call-
ing any member of the 80X86 family
RISC-like. Regardiess, Intel evi-
dently found RISC alluring enough
as a marketing concept to start
using it several years ago.

The PowerPC, however, is a true
RISC processor—the first one de-
signed specifically for the high-vol-
ume personal computer market. It
represents the most serious at-
tempt in the industry to wrest con-
trol over micropricessors and
operating systems from Intel and
Microsoft, and to transfer that con-
trol to the Apple, IBM, and Motorola
partnership.

The PowerPC microprocessor is
really a family of processors that in-
cludes four members, the 601, 603,
604, and 620. The 601 is the only
version shipping now. It provides
Pentium-level performance, but
uses less power and costs less. The
603 is a low-power version for lap-
top computers.

The 604, which shouid be re-
leased in about a year, will offer
twice the performance of the 601.
Following that will be the 620, which
if it meets current design goals, will
provide truly unprecedented power
for a desktop system. Q

hardware platforms? Is there any
compelling application software? In
my view, without good answers to
those questions, Apple will find it
tough going indeed.

From the IBM point of view, the
company will have no trouble estab-
lishing PowerPC in the RS/6000
market. But IBM has also revealed
plans to conquer the mainstream
desktop PC market. In fact, IBM has
established a separate PowerPC di-
vision whose charter is just that.
Doing so. of course, pits that divi-
sion against IBM's Personal Com-
puter Co., still the largest maker of
Intel-based PCs in the world.

And where is Microsoft in all of
this? Quietly porting all of its major
applications to run on both IBM and
Apple PowerPC boxes. In addition,
Microsoft is also porting its soft-
ware into a Unix-like operating sys-
tem, Windows NT, to run on IBM’s
box. In other words, regardless of
who wins the hardware wars, Micro-
soft seems to have all bets covered.

Long term considerations

Hypothesize for a moment that in
ten years we'll all be running RISC
processors. Who'll make the chips?
Who'll make the operating system?

The mainstream PC market (Intel-
+DOS/Windows) has one more
stop—the final stop—on the highly-
coupled CRU/OS line: Chicago.
Chicago is going to be a better Win-
dows than Windows. It will have a
Macintosh-like user interface, along
with a robust, OS/2-like, 32-bit, pre-
emptive multitasking architecture. It
will run only on Intel CISC chips. It
will be highly compatible with exist-
ing DOS/Windows software.

Two or three years will probably
pass before Chicago achieves the
market penetration that Windows
3.1 currently enjoys. During that
time, Microsoft is expected to be
developing and enhancing the next
version of Windows, currently code-
named Cairo. Cairo will subsume
everything currently part of DOS,
Windows 3.1, Windows NT, and
Chicago. Cairo will also be a porta-
ble operating system capable of
running on Intel, PowerPC, and nu-
merous other RISC processors. All
of Microsoft's applications will also
be portable among these different
processors.
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Against this backdrop, consider
Apple and IBM with their respective
PowerPC boxes and operating sys-
tems. Apple has always played to
the leading-edge graphics, publish-
ing, and multimedia markets, and it
seems likely that Apple's PowerPC
will provide a smooth transition for
those groups now. IBM, on the
other hand, has no captive market
that it can develop. Whatever
PowerPC gains IBM is likely to
make must come at the expense of
the mainstream market, the
workstation market, or Apple’s loyal
followers.

As | seeit, IBM's only hope is the

mainstream market. Apple fol-
lowers are unlikely to convert en
masse. Even if IBM somehow mag-
ically converted the entire worksta-
tion market, it would still be a
relatively small fraction of the main-
stream desktop market.

PowerPC boxes are going to ap-
pear to the PC market just as PS/2
and OS/2 1.0 did: proprietary,
closed architectures foisted for no
apparent reason on a market with
no compelling need. Perhaps IBM
will build dual-processor PowerPC
machines (with the second pro-
cessor an enhanced 486). It might
have standard ISA/VESA/PCI
buses so that existing high-volume,
low-cost peripherals will be com-
patible. The problem is that a dual-
processor PC will be expensive.
Nevertheless, IBM probably knows
better than any other PC manufac-
turer how to manufacture efficiently,
so it might be able to keep costs in
line.

In short, the PowerPC is going to
help keep Apple afloat. In the near
term, IBM can be expected to throw
lots of money into this project, but it
might pay off by the time the market
moves to Cairo, which is expected
to run on any and all processors. By
that time, the market will have co-
alesced into just a few high-volume
hardware manufacturers, and just a
few high-volume software pub-
lishers

CPU Wars

The introduction of numerous
486 clones has forced Intel to be
more competitive, and that benefits
consumers tremendously. Pentium-
based systems now sell for well un-

der $3000. Systems that a year ago
were high-end 486 systems now
sell for under $2000

Intel is not standing still, however.
Intel recently introduced enhanced
versions of both 486 and Pentium
chips. The Pentiums include 90- and
100-MHz models, which are clock-
tripled 30- and 33-MHz units, re-
spectively.

Intel's DX4 CPU’s are interesting
devices, perhaps even more inter
esting than the Pentiums. Judging
from the name, you might expect
that they are clock-quadrupled, but
they are not. They are clock-tripled,
and pick up additional speed
through a larger cache (16 kilo-
bytes) than prior 486's (8 kilobytes).
There are several versions: a 100-
MHz model that runs on either a 33-
or 50-MHz bus; a 75-MHz model
that runs on a 25-MHz bus, and an
83-MHz model that runs on a 33-
MHz bus. The latter uses a 2.5 x
clock for internal operations. The
DX4s combine Intel’s most ad-
vanced architectures, including 3.3-
volt operation, 5-volt tolerant input
buffers, a larger cache, and Intel's
SL technology, which provides a
power management mode that is
important in laptops and other ap-
plications where energy con-
servation is critical.

Business evolution

Novell, the largest network soft-
ware company, bought WordPer-
fect, the market leader in word
processing. Novell also bought

‘Borland’s Quattro Pro spreadsheet.

So what? The deal shows just how
scared software firms are of total
domination by Microsoft. Look at
another recently forged big-name
alliance: Adobe (of PostScript fame)
and Aldus (of PageMaker fame). -~
Now those two companies fit to-
gether. They're in the same busi-
ness. They have the same custom-
ers. But Novell and WordPerfect?
Look at it another way; see Table 1.
In terms limited to the raw tech-
nologies available to them, the deal
puts Novell and Microsoft on rough-
ly equal footing. Now look at the
Lotus column; there's a big gap at
the top. Now look at the IBM col-
umn. There’s a big gap in the middie.
Hmmmm. . . .. Remember you read
it here first! Q

TAKE BACK CONTROL

continued _from page 69
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IBM-compatible disk, and he
will return a copy of the source-
and object-code files for the up-'
dated version.

The author has written an-
other version of the firmware for
the same project that will dis-
play the name of the calling par-
ty instead of the number. This is
for readers who live in areas
where the CNAM feature is
available. Also note that the new
code is available on the Elec-
tronics Now BBS
(516-293-2283, v.32, v.42bis) as
a file called CID2.ZIP

Figure 4 is the flowchart for
the updated version of the firm-
ware. Notice that there are two
separate paths, depending on
whether the data is found to be
SDMF or MDMF.

The program also has a few
improvements. A provision has
been made to determine if the
area code is included in the
message. (Although it's rare,
one local telephone company de-
cided to leave out the area code
in its message stream.) So that
the project will work with short
initial ring pulses, the valid
ring-detect has been decreased
from 0.5 second to 0.3 second.
To support longer pauses be-
tween the ring pulse and the
data stream, 0.8 second has
been added to the time the pro-
gram is allowed to wait for a car-
rier detect after receiving a ring
pulse.

In the original project, the
channel-seize signal occasion-
ally bled through on the data
pin of the MC145447 micro-
controller. Provisions have been
included in the new program to
fix that problem. Q

et
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PC 1/0 BREADBOARD

continued from page 59

access features of assembly,
with the high-level control and
error checking features of C.
(Note that Turbo C requires a
separate product, Turbo As-
sembler, to make use of inline
assembly; Quick C has every-
thing you need built in.}

The final example, Listing 6,

is a Quick C version of the -

switches-in, LEDs-out pro-
gram. The first line of the pro-
gram instructs the compiler to
include a standard library of
functions for controlling the
keyboard and screen. Every C
program has a main function,
which begins on the next line.
Within the main function, two
integers are defined: inp and
outp. They correspond to the in-
put port and the output port,
respectively. It will loop forever
{or until someone presses Ctrl-
Break) reading the input port,

writing that value to the output
port, and then checking for a
key press entry through DOS.

The call to DOS has interest-
ing features. The purpose of
DOS function 11 (OBh) is to re-
port if a key press entry is wait-
ing. When engaged in that
function, it checks for a Ctrl-C
or Ctrl-Break; either will termi-
nate the program.

Wrapping up

The full potential of the com-
puter (PC or mainframe} can be
realized only with effective sup-
porting software. Your success
in any technical field today re-
quires that you have a working

ORDERING INFORMATION

The following items are available
from DAGE SCIENTIFIC, P.O. Box
144, Valley Springs, CA 95252, (209)
772-2076:
e Complete kit including manual and
all parts (model ST-1)—$119
e Set of 2 PC boards and manual
(modei ST-2)—$40
All orders add $3.95 shipping and
handling. CA residents add sales tax.

knowledge of software. This has
been a brief, and it is hoped,
painless introduction to pro-
gramming. You've seen that as-
sembly language offers power
and speed, but it requires a lot
of planning and intimate
knowlédge of its host micro-
processor to be used effectively.
BASIC, on the other hand, is
easy to learn and use, but it suf-
fers from low speed, and is bur-
dened with antiquated lan-
guage constructs. For many
people, C is the ideal compro-
mise. It allows low-level access
to the hardware when you need
it, while simultaneously provid-
ing all the advantages of a high-
level language. C is, however,
more difficult to write (and read)
than BASIC.

In the next part of this article,
you will learn how to put the
hardware and software to work
in a practical project: a flexible,
configurable EPROM program-
mer. The control software is in
BASIC. Q

WHAT'S NEWS

continued from page 85

3.8 volts, compared with the 1.2
volts of the other cells.

The solid lithium-ion cells can be
stacked and connected together to
produce batteries with higher volt-
ages. Because the cells are thin and
flexible, they can be formed into
prismatic batteries of almost any
shape needed. The battery form
would not be restricted by the cylin-
drical shapes typical of other re-
chargeable cells. Bellcore says that
its lithium-ion cells can be dis-
charged and charged several hun-
dred times with less capacity loss
than the other rechargeable cells.

Lithium-ion batteries with liquid

electrolytes have been on the mar-

ket for only about two years, but
they are still developmental models
for limited applications. Japan start-
ed a national project to develop dis-
tributed lithium-ion battery storage
technology in 1992.

Automated hotel check-ins
Hyatt Hotel Corporation expects

that its “Touch and Go Check-In"
machine will do for hotels what the
automatic teller machine (ATM) did
for banking. The check-in machine,
which looks and works like an ATM,
allows guests with reservations and
credit cards to bypass lines at the
front desk and check themselves

machine, part of Hyatt Hotel’s Touch and
Go Check-In system, speeds up guest
registration and checkout.

www americanradiohistorv com

into their rooms directly.

Two machines are now being test-
ed at the Hyatt Regency O’'Hare
hotel in a Chicago suburb and the
Hyatt.Regency Atlanta in Atlanta,
with an eye toward their eventual
use chain-wide.

Upon arrival, a guest inserts his
credit card into the machine. This
causes his previous room, bed, and
other check-in selections to appear
on the machine's monitor for his ap-
proval. When this procedure is com-
plete—typically in less than 90
seconds—the machine dispenses
one or more room keys and a
printed “passport” containing the
room number.

At check-out time, the guest can
use the machine to approve and pay
for room charges that are displayed
on screen. When that transaction is
complete, the machine prints out a
receipt.

Hyatt Hotel plans to expand its
Touch and Go Check-In program to
other hotels this year. A future ser
vice that could possibly be per-
formed by the machine would be
interactive participation in the selec-
tion and the making of reservations
for local restaurants. Q
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TUNABLE ANTENNA

THE LED-HEAD

continued from page 61

continued from page 48

ter form. Place a tap at the sec-
ond turn from the grounded
side of the coil, and insert a fer-
rite slug in the form. Coat the
finished coil with clear nail pol-
ish or lacquer before soldering it
into the circuit.

An F connector was installed
at the bottom side of the anten-
na head for connecting the
coaxial cable that runs between
the head and the controller. The
antenna itself should be
mounted to the antenna-head
case with a neoprene washer to
keep water out of the unit. For
the same reason, apply a bead of
silicone sealant around the edge
of the lid. The finished antenna
head is shown in Fig. 3.

On the antenna-controller
section, two-pole, three-posi-
tion rotary switch Sl allows tun-
ing, the use of an auxiliary
antenna, or the ability to switch
the unit off entirely. A two-posi-
tion switch can be substituted if
you do not want an auxiliary an-
tenna. Also, because current
consumption is so low, the
switch can be omitted and the
battery left in the circuit perma-
nently where it might attain its
rated shelf life. Use shielded ca-
ble to connect components' S1,
R4, and J2—J4 to the rest of the
circuit.

Do not use an alkaline 9-volt
battery because it could provide
too much current for proper op-
eration. Instead, install a car-
bon-zinc battery. Warning! Do
not take the required 9-volt
power from the internal circuit-
ry of your shortwave receiver,
even if the antenna controller is
built into the receiver. House
the controller in a metal case,
because it will provide the best
RFI shielding. Figure 4 shows
the prototype controller.

When the unit is completed,
allow a “burn-in” period for the
tuning diode. Perform burn in
by installing a battery, turning
the unit on, and allowing the
silicon crystal structure of the
diode to settle with a few hours
of operation. That step proved
to be necessary for many of the
units built. Q

to mount the circuit board in a
suitabl€ plastic box. The size of
the box will, of course, be deter-
mined by your choice of power
—battery or adapter. If you use
the four cells, you can mount
the holder in the bottom of the
box; if you choose an adapter,
mount the jack on the side of
the box.

Where to put the Face

With appropriate packaging
the Electronic Face can become:
® An novel desktop curiosity
and attention getter.
® A night light for children’s
rooms.
® A holiday ornament to be
hung on the walls, doors or even
a Christmas tree.
® An novel automotive accesso-
ry to keep the guy in the car
behind you amused when you
are stopped at a red light.
You'll probably think of many
more possibilities. Q

1

RELAY OUTPUT CIRCUITS

continued from page 54

ever, the period is determined
by the switch position to either
electrolytic capacitors C1 (min-
utes) or C2 (seconds), until the
relay turns off.

At that time, the control con-
tacts reopen and break the
power connections to the cir-
cuit. The timing cycle is then
complete. This circuit can be
turned off part way through its
timing cycle by pushing reseT
switch S3.

Standard aluminum elec-
trolytic capacitors have very
wide capacitance tolerance val-
ues (typically -50% to +100%).
Moreover, they exhibit relatively
large and unpredictable leakage
currents. Consequently, their
use in simple circuits such as
those shown in Figs. 13 and 14
make them unsatisfactory for
precise timing of relay contact
functions. Also, they are unable
to time periods longer than
about 15 minutes.

wwWwW americanradiohistorv com

Figures 15 and 17 show two
accurate, long-period relay
timer-control circuits whose
functions do not depend on
electrolytic capacitors. Film di-
electric capacitors have been
substituted. In both of those cir-
cuits, IC1 is configured as a free-
running astable multivibrator.

In Fig. 15 schematic, a two-
range, 1 to 10 minute and 10 to
100 minute relay timing control
circuit, the astable frequency is
divided down by IC2, a
CD4020B CMOS, 14-stage, rip-
ple-carry binary divider. Con-
sequently relay RY1 turns on as
soon as switch Sl is closed, and
it turns off again when the
8192nd astable pulse arrives.
This provides time periods from
1 to 100 minutes, depending on
the position of switch $2.

Figure 16 shows the func-
tional and pinout diagrams of
the CD4020B 14-stage binary
counter. All counter stages are
master-slave flip-flops. The
state of a counter advances one
count on the negative transi-
tion of each input pulse, and a
high level on the rReser line re-
sets the counter to its all zeros
state. All inputs and outputs are
buffered.

The Fig. 17 circuit is similar
to that of Fig. 15 except that an
additonal decade-divider stage
is substituted for position 3 of
switch S2. This gives a max-
imum division ratio of 81,920,
making it possible to time for
periods of up to 20 hours. This
circuit is found in battery
chargers and area security
lighting systems with time-con-
trolled turn-off.

Figure 18 shows the func-
tional and pinout diagrams of
the CD4017B decade counter
IC, a five-stage Johnson counter
with 10 decoded outputs. In-
puts include a cLOCK. a RESET,
and a CLOCK INHIBIT signal.

Time-delay relays are coil and
contact EM relays with built-in
timing circuits that delay con-
tact openings or closings for a
preset interval. The time delays
are generated by an internal RC
circuit or by counting cycles on
a 50- or 60-Hz AC power line.
The time delays are set with ei-
ther a knob or a DIP switch on
the relay. Q
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BUYER’S MART

FOR SALE

TUBES: “oldest”, “latest”. Parts and schematics.
SASE for lists. STEINMETZ, 7519 Maplewood
Ave. RE, Hammond, IN 46324,

TUBES, new, up to 90% off, SASE, KIRBY, 298
West Carmel Drive, Carmel, IN 46032.

ACE personal security PRODUCTS, cable con.
verters and accessories. Please have make and
model number ready. Call 1 (800) 234-0726.

PRINTED circuit boards — etched, drilled, tin
Elated. Single sided $1.25/sq. inch. CHELCO

LECTRONICS, 61 Water Street, Mayville, NY
14757. 1 (800) 388-8521.

CLASSIFIED AD ORDER FORM
To run your own classified ad, put one word on each of the lines below and send this form along with your check to:
Electronics Now Classified Ads, 500-B Bi-County Boulevard, Farmingdale, NY 11735

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of $25.00.

( ) Plans/Kits ( ) Business Opportunities ) For Sale

5 Education/Instruction ( ) Wanted ( ) Satellite Television

Special Category: $25.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or credits for typesetting errors can be made unless You clearly print or type your
copy) Rates indicated are for standard style classified ads only. See below for additional
charges for special ads. Minimum: 15 words.

i ] 2 3 4 5

6 7 8 9 10

1 12 13 14 15 ($46.50)
16 ($49.60) 17 ($52.70) 18 ($55.80) 19 ($58.90) 20 ($62.00)
21 ($65.10) 22 ($68.20) 23 ($71.30) 24 ($74.40) 25 ($77.50)
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)

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill
in the following additional information (Sorry, no telephone orders can be accepted.):

Card Number Expiration Date

/

Please Print Name Signature

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.

CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services)
$3.10 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for same adin 6
issues; 10% discount for same ad in 12 issues within one year; if prepaid (not applicable on credit card
orders). 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 addltional. Entire ad in boldiace, $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 Wr word prepaid. Entire ad in
boidface, $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: 17 X 2%"—$410.00; 2" x 2%"—$820.00; 3" X 2v&'—$1230.00. General Information: Frequency
rates and prepayment discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL.
ADVERTI EMEKJTS USING P.0. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER
SUPPLIES PUBLISHER WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our
hands on the 1st of the third month preceding the date of the issue. (i.e., March issue copy must be received
by November 1st). When normal ctosing date falls on Saturday. Sunday or Holiday, issue closes on preceding
working day. Send for the classified brochure. Circle Number 49 on the Free Information Card.

CABLE TV converters/descramblers. 2 year

warranties on Jerrold, Zenith, Tocom, Scientific

Atlanta. We service most converters. Money back
uarantee. NATIONAL CABLE SERVICES,
219) 935-4128.

CALLER ID for PC systems. Displays telephone

number, date, time, creates logfile. Introductory
price $75.00. Dealers welcome. 1 (800) 361-5280.
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CABLE TV 50dB NOTCH FILTERS for inter-
ference removal or channel censoring. Filters
are user-adjustable to desired channel # or
frequency. Eight Models available, each for
certain channels: 2 & 3; 4t0 6; 7 t0 13; 14 to
17;18t0 22; 2310 29; 30 t0 36; 95t0 99 plus O
& 1. Just $30 each or 3 for $75, includes
shipping. ONE MONTH MONEY BACK, fast
delivery. Visa, MC, check or M.O. (C.0.D. is
$5 extra) Huge discounts for higher quan-
tities. STAR CIRCUITS, P.O. Box 94917, Las
Vegas, NV 89193, Call 24 hours
1-800-535-7827.

DATA Acquisition for IBM compatibles. 12 bit 8
channel A-D converter $149.95, 48 line digital /0
$89.95, 8 relay board $16.95, 8 opto input board
$49.95. Disk with BASIC programs included.
Control motors, lights, measure temperature, volt-
age. To get flier, Call or write to JOHN BELL, 1381
Saratoga St., Minden, NV 89423. (702) 267-2704.

CABLE test chips. Jerroid, Tocom, S.A.,
Zenith. Puts cable boxes into fuil service
mode! $29.95 to $59.95. 1 (800) 452-7080, (310)
902-0841. G e
ZENITH digital ST5612 converter/descrambler
$189.00, with remote $199.00. Zenith cable test
chips, all but PZ1, $29.00. Prepaid orders shipfged
free. COD's OK. BRAEM, 4928 Aquatic Rd
Nashvilie, TN 37211. (615) 331-9637 voice/fax. No
TN sales.

* 1994 CATALOG *
OF THE WORLD'S MOST FAMOUS
CB ANTENNAS & ACCESSORIES
—FIRESTIK ANTENNA—

2614 E. Adams - Phoenix, AZ 85034
Write or Call, 602-273-7151

CONVERTER — descramblers: Examples,

Zenith Ztac $225.00, Scientific Atlanta 85XX

$195.00, 8600 $335.00, Tocom 5503A $210.00,

QOak RTC56 $99.00, M35B $45.00. All Pioneer

test generator $160.00. Most makes in stock,

(23600 ol0<. MOUNT HOOD ELECTRONICS, (206)
0-0107.
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CB RADIO OWNERS!

We specialize in a wide variety of technical
information, parts and services for CB
radios. 10-Meter and FM conversion kits,
repair books, plans, high-performance
accessories. Thousands of satisfied
customers since 1976! Catalog $3.
CBC INTERNATIONAL, INC.
P.O. BOX 31500EN, PHOENIX, AZ 85046

300 Experimenters Circuits — Complete in 6
practical books using diodes, relays, FET's,
LED', IC 555%, and IC CA3130's for building
blocks. Only $33.00 plus $5.50 for shipping. USA
and Canada only. US funds. ETT, INC., PO Box
240, Massapequa Park, NY 11762-0240.

CABLE Converters, accessories below whole-
sale! Immediate delivery from giant stock! COD
orders only. 1 (800) 995-1749.

RESTRICTED information: surveillance & sche-
matics, locks, cable, hacking, more. Details:
MENTOR, Box 1549-Z, Asbury, NJ 07712.

ANTIQUE RADIO CLASSIFIED

Free Sample! o 41z Sy
Antique Radio's e
Largest Circulation Monthly.
Articles, Ads & Classifieds.
6-Month Trial: §16.95. 1-Yr: §31.95 (547,95-1st Class).

A.R.C., P.O. Box 802-L13, Carlisle, MA 01741
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CABLE TV converters. Jerrold, Zenith, Pioneer,
Qak, Scientific Atlanta, and many more. 12 years
experience gives us the advantage. Visa/MC
Amex COD ADVANTAGE ELECTRONICS, INC.,
1 (800) 952-3916 1125 Riverwood Dr., Burnsville,
MN 55337.

THE Case Against the Patents. Thoroughly test-
ed and proven alternatives that work in the real
world. $24.50. SYNERGETICS PRESS, Box 809-
C, Thatcher, AZ 85552. (602) 428-4073. Visa/MC.

TEST equipment pre-owned now at affordable
prices. Signal generators from $50.00, os-
cilloscopes from gso.oo. Other equipment includ-
ing manuals available. Send $2.00 U.S. for
catalog refunded on first order. J.B. ELEC-
TRONICS, 3446 Dempster, Skokie, IL 60076.
(708) 982-1973.

CABLE test-chips as low as $9.95, for festing
cable boxes in full service mode. Jerroid: Star-
com Vi & VII, Jerrold cubes; Pioneer, clears £E2

thru ES; Pioneer cubes: BA-5000 thru BA-6700;

Tocom 5503/5507; Scientific Atianta: 8500 thru
8600; Zenith: all but PZ1; remotes $10.00. N.E.
ENGINEERING, 1 (800) 926-4030, fax (617)
#70-2305.

CABLE descrambling New secret manual. Build
your own descramblers for cable and subscription
TV. Instructions, schematics for SSAVI, gated
sync, sinewave, (HBO, Cinemax, Showtime, UHF,
Adult) $12.95, $2.00 postage. CABLETRONICS,
Box 30502R, Bethesda, MD 20824.

CABLE TV converters: Jerrold, Oak, Scientific
Atlanta, Zenith & many others.”"New MTS" stereo
add-on: mute & volume. Ideal for 400 and 450
owners! 1 (800) 826-7623, Amex, Visa, M/C ac-
cepted. B&B INC., 3584 Kennebec, Eagan, MN
55122,

PAY TV AND SATELLITE DESCRAMBLING 1994
New free BBS with sub to American Hacker  New Titles
V and Satellite Descrambling 1994 includes latest cabie box and sateliite

fixes, Schematics, turn-ons, bypasses, chip files bullets, ECM's, etc. Our best yet.
Other Pay TV editions, valurmes 1-5 (all ditferent). The Compleat Wizzard {Video-
cipher hacking}, Wireless Cable Hacking, Buitd Satellite Systems Under $700 (jn-
cludes DBS). Hacker Video. All the above $15.95 each, 3/834.95 or 5/852.95
American Hacker monthly now includes cable satellite. computers, phones and |
BBS. $29.95/r. All our into, not all listed, §129.95. New catalog §1.

Scrambling News, 1552 Hertel Ave., #123

Buffalo, NY, 14216. Voice/Fax/BBS (716) 874-2088

C00'S ARE OK. ADO $6

SATELLITE TV

SECRET cable descrambliers! Build your own
descrambier for less than $12.00 in seven easy
steps! Radio Shack parts list and free descram-
bling methods that cost nothing to try, inciuded.
Send $10.00 to: INFORMATION FACTORY, PO
Box 669, Seabrook, TX 77586. For COD's (713)
922-3512 any time!

CABLE TV Descramblers most models, best
prices, all guaranteed! Monthly special, Jerroid
DP5 $199.00. C.0.D. orders & catalog only 1
(800) 337-CABLE. (206) 944-9134 info. CABLE
CREATIONS.

DESCRAMBLE cable with simple circuit added to
Radio Shack RF modulator and using cable ready
VCR as tuner. instructions $8.00. TELCOM, Box
832E7, Brusly, LA 70719.

- . S -
I FULL- OR PART-TIME JOB/BUSINESS:

| Learn VGR repair! |

study program. Master
easy-to-learn, high-profit
repairs without investing
in costly high-tech instru-
ments. Send or call today.

Free career kit:
800-223-4542

I Professional-level home

Address Phone (

City, State__Zip__

The School of VCR Repair, Dept. VVH}42
l 6065 Roswell Road, Atlanta, GA 30328

o

Name — = Age I

FREE catalog — Lowest prices worldwide.
SKYVISION, 1012 Frontier, Fergus Falls, MN
56537. 1 (800) 334-6455. See full page ad the
Shopper section.

VIDEOCYPHER It descrambling manual. Sche-
matics, video and audio. Explains DES, Eprom,
CloneMaster, Pay-per-view (HBO, Cinemax,
Showtime, Adult, etc.) $16.95, $2.00 postage.
Schematics for Videocypher Il Plus, $20.00.
Schematics for Videocypher 11 032, $15.00. Soft-
ware to copy and alter Eprom codes, $25.00. VCIl
Plus Eprom, binary and source code, $30.00.
CABLETRONICS, Box 30502R, Bethesda, MD
20824.

SCANNERS & Secret Frequencies. Bestsellinzg
new 320 page book covers scannin%from AtoZ
“Useful, knowledgeable, and readable” (Popuiar
Communications). “Wry, cynical, and immensely
entertaining” (Paladin Press). "A must for the radio
monitoring enthusiast” (Radio Monitors of Mary-
fand). “An enormous collection of information ..
plenty of great reading” (Monitoring Times). “You
can't miss’ (American Survival Guide). ‘A high
point of scanner publication” (RCMA). Only
$19.95+ $3.00 S/H/ Check/MO to INDEX, 3368
Governor Dr. Ste 273-E, San Diego, CA 92122
Credit cards only 1 (800) 546-6707. Free catalog
of “insider" books on scanners, cellular, eaves-
dropping, cable, much more.

LEARN how to buy satellite systems at wholesale
prices. Kingviper $629.00, Tracker 10 Plus
$769.00, Monterey 95 $1,099.00, SCPC-100 au-
dio receiver $329.00, DSZ-200 $679.00 and
many more. $29.95. SATTRONICS, Box 832N,
North Highlands, CA 95660.

INVENTORS

INVENTORS! Can you patent and profit from your
idea? Cail AMERICAN INVENTORS CORP. for
free information. Serving inventors since 1975. 1
(800) 338-5656.
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CABLE BOX

WHOLESALERS, INC.

BEST BOXES—BEST PRICES
Immediate Shipping—COD's

Satisfaction Guaranteed
FREE Catalog—Call Now

800-841-7835

BEST BY MAIL

Rates: Write Natlonal, Box 5, Sarasota, FL 34230

OF INTEREST TO ALL

MODERN DAY REVIVAL? Eternal Secur|
Bible Studies. Light, St. Maries, 1D 8386
HIGH SCHOOL DIP|
perience 1-800-494- b

ity? Send for FREE
1.

LOMA Fast New Program Credit For Ex-
9065

HOLLYWOOD SECRETS EXPOSED! 1-900-776-6397 Pin #
8126 $2.99/Min. 18+ . Innovative 305-537-3003.

BUSINESS OPPORTUNITIES

SELL ANTI-THEFT ALARM STICKERS. Information FREE
sample $2.00: ITS IMPORTS, POB 62683 N2, Virginia Beach,
VA 23466.

FREE SMALL BUSINESS Success Catalog! MSP 18653 Ven-
tura # 321-(RE), Tarzana, CA 91356.

PLANS AND KITS

60 SOLDERLESS Breadboard Projects in two
easy-to-read pocket books. Complete with circuit
descriptions, schematics, parts layouts, compo-
nent listings, etc. Both books (BP107 & BP113)
only $11.90 plus $3.50 for shipping. USA and Can-
ada only. US funds. ETT, INC., PO Box 240, Mas-
sapequa Park, NY 11762-0240.

FASCINATING electronic devices! Vocal truth de-
tector! FM/AM/IR transmitters! Detectors! Jam-
mers! Hypersonics! Laser! Radar! High voltage!
More! Plans/Parts/Assembled! Catalog $4.00 (re-
fundable). QUANTUM RESEARCH, 17919-77th
Ave., Edmonton, Alberta, Canada. T5T 2S1.

TOP quality imported, domestic kits; computers,
components, surplus, discount electronics, parts;
auto, home electronics; lasers. Catalog $2.00.
TEKTRASONIX, 740 E. Bay Avenue,
Manahawkin, NJ 08050.

CREDIT card, ATM, read systems from $140.00,
read/write systems from $380.00, backup your
credit cards, build a system to open door with your
credit card. All systems run on PC, schematics or
complete systems. Info $5.00. CPU ADVANCE,
Box 2434 Harwood Station, Littleton, MA 01460.

BUILD Your own variable reguiated power supply
0-50 volt dc adjustable dual tracking...$6.95, 0-25
volt dc adjustable (single)...$5.95. Complete
schematics and instructions. SMS ENGINEER-
ING, PO Box 11244, Glendale, AZ 85318-1244.

OPTOELECTRONIC schematics. Chasers, VU-
meters, and both combined. Eye catching effects.
$7.85 US funds. DEAKON ENT., PO Box 129,
Montreal, Canada H1H 5L2.

AUTOMATE your home with the Remote Interface
Board. Your computer controls infrared systems.
Board and info (RIB-001): $49.00 COMPCO,
(615) 244-4444.

BUILD your own computer and save. Simple di-
rections and color pictures make this guide easy
to follow. Send $22.95 $2.95 S/H to: A.L. ELEC-
TRONICS, PO Box 215, Mary Esther, FL
32569-0215.

STUDIO qualit‘\; FM transmitter! Crystai con-
trolled! Digital! Programmable to any broadcast
frequency! Kit $160.00, assembled $200.00.
WAVEMACH COMMUNICATIONS, #302-320
Dixon Road, Dept. Two, Etobicoke, Ontario,
Canada M9R 1S8. (416) 243-2260.
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TVNCR Repair Specialist. No previous experience
necessary. No need to quit your job or school.
Everything is explained in easy-to-understand language
with plenty of drawings, diagrams and photos. We
show you how to troubleshoot and repair video cassette
recorders and TV sets. Send for free facts about the

how you can start making money in this great career.
MAIL COUPON TODAY OR CALL TOLL FREE:

CALL ANYTIME—24 hours a day, 7 days a week.

925 Oak Street, Scranton, PA 18515
1 Please send me full information and color brochure on how | can learn

1 TV/VCR Repair at home in my Spare time. | understand there is no obli- !

gation and no salesman will visit me.

Be a TV/VCR Repair Specialist

Now you can train for a money-making career as a

exciting opportunities in TV/VCR Repair and find out

1-800-595-5505 Ext. 42498

I SCHOOL OF TV/VCR REPAIR, Dept. ADEOGAS ]
"

I Name Age

: Address, Apt. #

1o _Tip

L e ==
CABLE/SATELLITE

UNDETECTABLE cable/satellite descrambler
will work on all systems guaranteed! Send
SASE/info, $94.95/kit, $14.95/plans. MYSTICAL
ELECTRONICS, PO Box 481, Cooper Station,
New York, NY 10276.

I
|
I
I
|

. Look to the Future
WithYosun Own

Cable Converter & Descrambler !

1-800-228-7404

: ELECTRONICS |
FREE CATALOG!

EDUCATION & INSTRUCTION

F.C.C. Commercial General Radiotelephone li-
cense. Electronics home study. Fast, inexpen-
sive! “Free” details. COMMAND, D-176, Box
2824, San Francisco, CA 94126.

BUSINESS OPPORTUNITIES

MAKE $75,000.00 to $250,000.00 yearly. Learn
IBM monitors repairs. (solutions most brands).
New home based business program. Software
available. Information: USA-Canada $3.00 cash
{no checks), dealers wanted worldwide ($35.00)
US funds. RANDALL DISPLAY, PO Box 2168 R,
Van Nuys, CA 91404 USA.

EASY work! Excelient pay! Assemble products at
home. Call toll free 1 (800) 467-5566 Ext. 5192.

START your own technical venture! Don Lan-
caster's newly updated Incredible Secret Money
Machine Il telis how. We now have autographed
copies of the Guru's underground classic for
$18.50. SYNERGETICS PRESS, Box 809-C,
Thatcher, AZ 85552. (602) 428-4073. Visa/MC.

EXCELLENT extra income! Assemble easy prod-
ucts at home. Program guaranteed! 1 (800}
377-6000 Ext. 6870, open Sun.

BECOME independent. Learn how to start a
small consumer electronics service business, at
home. Detailed information $49.95. TECHNICAL
WORLD, PO Box 8207, Philadelphia, PA 19101,

HIGH profits. “Intruder ID”. Home/business
professional alarm system. Complete protection.
Also takes a picture of intruder. Your cost
$148.00 complete — nothing else to buy — éou
sell $399.00. Vera/ easg installation. ROSTECH,
PO Box 2789, Plattsburgh, NY 12901. (514)
522-2158.

CABLE TV TURN-ON CHIPS

SUPER Cable TV “Test Chips”. Provides full
service activation. Excellent; instructions & il-
lustrations. Jerrold Starcom:
DP(V)5..DP(V)7..DPBB?7. Ploneer: BA-5000 thru
BA-6700. Scientific Atlanta: 8500 thru 8600.
Tocom: 5503-VIP..5507. Zenith: ST-1000 thru
ST-5000. Call now!! MASTER COMPONENTS. 1
(800) 233-0570.

PATENTING

INVENTORS: THE CONCEPT NETWORK repre-
sents people who want to patent and market their
new product ideas. Schematics or prototype pre-
ferred but not required. Free information kit. Call 1
(800) 835-2246 ext 67.

ELECTRONIC engineering. 8 volumes com-
glete. $109.95. No prior knowledge required. Free

rochure. BANNER TECHNICAL BOOKS, 1203
Grant Avenue, Rockford, IL 61103.

PC Power supplies. What they are. How they
work. Safe and easy low voltage testand repair. 96
pages, 37 illus. $19.95. WELX TECH, Box 34,
Greenbelt, MD 20768.

“VIDEO Game Secrets of the Orient” — Genesis/
Super-Nint, etc..How in Asia they spend $1.00 for
any new game...video game record-
ers...sources...outrageous sav-
ings...products...information game companies
don’t want you to know...130 juicy pages. Six years
researched worldwide. Must reading for any video

ame player. $15.00 postpaid, DEL WORLD

UBLICATIONS, 2390 Crenshaw Blvd., Dept.
707-7PE, Torrance, CA 90501.

INVENTIONS

FREE invention package: DAVISON AND AS-
SOCIATES offers customized development,
pateming, and licensing for new products and
ideas. Proven results: 1 (800) 677-6382.

I-Be a computer 4 L
repair expert! [

Professional-level home
study. Learn PC repairs,
troubleshooting, upgrading,
servicing, installation. Open
your own business; be a
more valuable employee.
Free career literature. °

-#
Send or call: 'k
800-223-4542 .
Name Age_____
Address ____ Phone(__ ")

City State___ Tip_
The School of PC Repair

PCDI, 6065 Roswell Road
I Dept. JJH342, Atlanta, Georgia 30328
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| computers. Can be

4 charged for long
4 periods of time

4 77 x 1.33" X 2.36" high.

Courteows Service . Discount Prices . Fas! Shippandg

12VOLT, 1.9 A/h

RECHARGEABLE
GEL CELL BATTERY

Maintenance free, excellent
back-up power source for
alarms, communications
equipment, lighting or

used in any position
and can be trickle

CAT# GC-121

$85.Q each

Yuasa# NP 1.9-12
or equivaient

9 Vdc @ 200 ma.

WALL TRANSFORMER
SPECIAL!

Three prong
grounded plug
6 foot long cord

terminates
to three

color-coded

pigtail leads.

o

CAT# DCTX-9200

s 2QQ each

VACUUM FLUORESCENT

DISPLAY

Futaba # M202SDO8GL
Two rows of 20 characters
Bright green 5 mm X 3.5 mm characters in 5 X 7 dot
matrix format. On board CPU, driver and DC-DC con-
verter simplifies hook-up and interfacing. Operates on
5 Vdc. Displays 215 different characters including al-
phanumeric and other symbols. ASCII configuration.
Module overall dimensions: 6.1 X 1.7° X 0.7° thick

These displays were modified somewhat from original
specifications but as far as we can tell they function as
the original would. We supply a data/ hook-up sheet
for the pre-modified device which. hopefully, provides
most of the information necessary to use the display

$ l 2m each

CAT # VFM-2

ORDER TOLL FREE

1-800-826-5432

CHARGE DROEAS to Viea, MaslerCard of Discover

TEAMS Minimum order $10.00 Shipping and handiing lof the 48 contnental
U S.A. $400 par order Al others including AK, Ht, PA of Canada must pay hall
shipping. All ordera delveted in CALIFORNIA mustinciude local state salea tax

Quantites Limited. NO C O D. Pnces subject 1o change without nolice

CALL, WRITE Of
FAX fora Free

64 rage

CATALOG
Outside the U.S.A.
send $2.00 postage

MAIL DADERS To:
ALL ELECTRONICS
CORPORATION
P.O. Box 567

Van Muys,
California
91408
FAX (B818) 781-2653

CIRCLE 107 ON FREE INFORMATION CARD

MON SOIUONDB|T ‘p661 AIne

-]
[*]
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Electronics Mow, July 1994
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CABLE TV

DESCRAMBLERS
Best Prices in the U.S5.A.!
Guaranteed to Work!

QUANTITY DISCDUNTS

JERROLD PANASONIC
SCIENTIFIC ATLANTA PIONEER

The Newest & the Latest

DMTB-A - all Jerroid Impulse &
Starcom series
SA3-DFA - all Scientific Atlantas
including 8536, B536+,
B580, Drop-field
- all Pioneer systems

PN-3A
ALSD

FTB3, SA3, TZPC145G
FAST SHIPMENTS

30 DAY MONEY BACK GUARANTEE
FREE CATALOG & INFORMATION

1-800-772-6244

M.F: 3.6 EST e
U.S. Cable TV, Iinc. Dept.- KEND74

p
4400 K Powmering Ad, Bidy. F4 Pomparo Beach FL T30
NO FLORIDA SALESE

CIRCLE 112 ON FREE INFORMATION CARD
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be t hunten by these presents that

hﬁ"rm"f EmE"

Your Ticket To

SUCCESS!

Over 28,000 technicians have gained admlt
tance worldwide as certified professionals. I
Let your ticket start opening doors for you.

ISCET offers Journeyman certification in I

Consumer Electronics, Industrial, Medical,
ICommumcatlons, Radar, Computer andl
Video. For more information, contact thel
International Society of Certified Electro-
nics Technicians, 2708 West Berry Street.
Fort Worth, TX 76109; (817) 921-9101. I

Name

Address
City
State Zip

Send material about ISCET and
becoming certified.

___ Send one ""Study Guide for the
T Associate Level CET Test.”” En-
closed is $10 (inc. postage).

ADVERTISING INDEX

E_Iectronics Now does not assume any
responsibility for errors that may appear
in the index below.

Free Information Number Page
107 All Electronics CeramEa93
108 AMC Sales .. .. . 12
—_ Amazing Concepts ... . 21
— CLAGGK Video |

Cleveland Inst. of Electronics .. 15

—_ Command Productions 73
58 Cook’s Institute ... ... . . .75
127 Deco Industries 79
— EIA ... ... ..... ... 30
—_ Electronics Book Club 44
— Electronic Tech Today ... . -70
121 Fluke Corporation .. .. ..CV2
122 Global Specialties . ... ... .. .. 17
— Grantham College. ... ... ... .. 18
e ICS Computer Training .. ... .. 77
184 Intelligence Incorporated . . . . . . 79
126 Interactive Image Technologies . . 9
— ISCET...................... 94
179,180 Mini-Circuits....... ... .. I,Cv4
117 Mouser Electronics........... 73
e NRI Schools. ................ 27
- Parallax................. .. Cv3
182 THO.TInc................. 79
— TabBooks.................... 5
92 Tektronix, Inc......... ... .. i1
123 Test Probes, Inc. . ............ 25
181 Toroid Corp. ................ 81
183 Visual Communications . . . .. .. 85
— World College . ............... 7
112 Zentek Corp. . ............... 94
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Gernsback Publications, Inc.

500-B Bi-County Bivd.

Farmingdale, NY 11735

1-(516) 293-3000

Larry Steckler, EHF/CET
President

Christina Estrada
assistant to the President

For Advertising ONLY
516-293-3000
Fax 1-516-293-3115

Larry Steckler
publisher

Arline Fishman
advertising director

Denise Mullen
advertising assistant

Kelly Twist
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

E )

ADVERTISING
SALES OFFICES

EAST/SOUTHEAST
Stanley Levitan
Eastern Advertising

1 Overlook Ave.

Great Neck, NY 11021
1-516-487-9357

Fax 1-516-487-8402

MIDWEST/Texas/Arkansas/Okla.
Ralph Bergen

Midwest Advertising

One Narthfield Plaza, Suite 300
Northfield, IL 60093-1214
1-708-446-1444

Fax 1-708-550-0562

PACIFIC COAST

Blake Murphy

Pacific Advertising

Hutch Looney Assoc. Inc.
1800 North Highland Avenue
Suite 717

Hollywood, CA 90028
1-213-462-2700

FAX 1-213-463-0544

Electronic Shopper
Joe Shere

National Representative
P.O. Box 169

Idyliwild, CA 92549
1-909-659-9743

Fax 1-909-659-2469
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SUPPLEMENT TO ELECTRONICS NOW JULY 1994

Flectronic

ATC Computer

7150 Beverly Blvd. Los Angeles, CA 90036
(213) 938-6622

We configure your way!
Price subject to change without notice.

Please allow 2-6 days for delivery or call to
verify date of delivery.
15% Restocking Fee on All Return.

ATC 386 Syste
386 Mother Board
4MB RAM (*128k Cache)
120MB IDE Hard Drive w/ Controller
1.2MB & 1.44MB Floppy Drive
14" Super VGA Monitor
SVGA Display Adapter
101 Enhanced Keyboard
Mini-Tower or Desk-Top Case
2 Serial / Parallel / Game Port

$875 /8915

ATC386sx-40 / ATC386dx-40

ATC 486 VESA LOCAL BUS SYSTEM

486 VESA Local Bus Mother Board
4MB RAM w/ 256K Cache
| 210MB IDE Fast Hard Drive w/Controller
1.2MB & 1.44MB Floppy Drive
14" Super VGA Mon-Interlaced Monitor
16M Color Windows Accerated SVGA
Display Adapter
101 Enhanced Keyboard
Mini-Tower or Desk-Top Case
2 Serial / Parallel / Game Port

$1165/ 81295/ $1495

486sx-33 / 486dx-33 / 486dx-66

ATC 486 PCI LOCAL BUS SYTEM |
486 EISA/VESA Local Bus Mother Board 486 PCI Local Bus Mother Board
8MB RAM w/ 256k Cache 16MB RAM w/ 256k Cache
340MB IDE Fast Hard Drive 340MB Fast IDE Hard Drive
32 Bit EISA Hard Disk Controller 32 Bit PCI Hard Disk Controller
1.2MB & 1.44MB Floppy Drive 1.2MB & 1.44MB Floppy Drive s
15" Super VGA Mon-Interlaced Monitor 15" Super VGA Mon-Interlaced Monito ‘f
VESA 16M Color Windows Accerated SVGA PCI Diamond Viper w/ 2MB VRAM 3
Display Adapter Display Adapter ﬁ
101 Enhanced Keyboard 101 Enhanced Keyboard e
Mid-Tower or Desk-Top Case Mid-Tower or Desk-Top Case 3
2 Serial / Parallel / Game Port 2 Serial / Parallel / Game Port §
Z
HS
$1695/ $1895 $2295/ %2395 g
L - ‘4 - ATC486dx-33 ATC486dx-66 &

CIRCLE 285 ON FREE INFORMATION CARD
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Electronics Now, July 1994

©
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SPY ON THE EARTH

AT
; ¥ g

See live on your PC
what satellites in orbit see

Capture live breathtaking images of the
Earth for fun or profit. Zoom in up to 20X.
Send $39 check or M.O. ($45 air, $50
outside U.S.) for our fantastic software
package of professional quality copyrighted
programs, ﬁBM type) that does satellite
tracking, image acquisition, image
processing, 3-D projections and more.
Schematics included for interface.

Complete systems available
as low as $399 (limited time only)

For FREE information log on to our bulletin
board with your MODEM at (718) 740-3911.
Information by mail $5.00 (includes demo disk).
Call (718) 468-2720, 1o place an order. Buy with
confidence. We've been in business since 1956.

VANGUARD Electronic Labs
Dept. EN, 196-23 Jamaica Ave.
Hollis, NY 11423

Knight PatrI® II
Talking Security System

A high-end alarm at an affordable price!
® Stops burglars before they break-in by verbaily
warning them away.

® High quality female voice with 220 word vocabulary.

© RS-232 port connects to any IBM PC compatible for
complete customizing and status (software included).

® 24 zones monitor sensors Inside and outside plus an
auxilliary alarm and supervised fire zone.

® Automatically switches intercom speakers to alarm.

® Two 12 Amp. relays for sirens and control functions.

® Complete alarm status from keypad, PC, or verbally.
4

® Speakers announce location
prowlers.

® Alert/Sleep monitoring modes.
® Alpha-numeric LCD keypad.
® Multiple user alarm codes.

® Continuous power monitoring.
* Expandable and MORE!

Paladin Electronics

19425-B Soledad Cyn. Rd. /g
Suite 333 RES .
Canyon Country, CA 91351
(805) 2518725

Dealer enquiries invited.

ADVERTISING INDEX

Electronics Now does not assume any responsibility for errors that may appear in the

index below.

i

Free Iinformation Number

211 ACCOrd' s Fore s o srowmt sk #10s i
284 Accurite Technologies Inc. . . ..
212 Ace Communications .. .. .. ..

— Active Micro ... .. ... ... ..
213 Alfa Electronics ... . ..... ...
214 All Electronics . . ... ... ... ..
— Allen Engineering . .. .... .. ..
282 Alltech Electronics .. ... .. ..
215 Alltronics . ............. ...

- AlphaLab
—— AM Research
—_ AmRam

316 Angle Technology .. ...... ... 163
285 ATC Computers. . ............
217 B&SSales..................
289 Basic Electrical Supply. .. ....
290 BeigeBag . .............. ...
315 Bel-Merit . ...... .. ... P

167 Billabong Elecironics . a%

173 C&L Electronics . . ... ....
291 C&S Sales,Inc.. .......... ..

—_ Cable Warehouse
- Cable Warehouse

292 CaigLabs............... ..

— Capital Electronics

— CMH Software

—_ Command Productions. . . . ...
_— Communication Specialists . . .
295 Compu Video Products (VIZ) . 146
226 Consumertronics . .. ... .. .. ..
228 Cool Amp Conducto Lube . . .. 108
234 Dalbani Electronics. .. ... ... .
235 Danbar Sales . ....... .. .. ..
236 DavilynCorp. ........... ...
232 DC Electronics. . ............

— Demosource
— Design Computation

297 ECSECorp.............. ...
— Electronic Brokers Inc. ... ...
241 Electronic Goldmine . . .. . . ..

242 Electronic Rainbow. ... ... ..
286 Electronic Security Prods. . . ..

— Emac Inc

- Fotronics. ............ .. ...
243 Gateway Electronics .. .......
298 Gateway Products . ....... ...

= Genoa Group
— Geo-Ban Engineering

— Howard Electronics
— IC Engineering

..................

293 Cellular Link . . ... .. Sy e
172 Chase Scientific Co. .. ... ... 111
294 Circuit Specialists . . .. .. ... ..

299 Graymark International. . . . .
- Greenleaf . ...... ... .. .. .. ..
174 H&R Company .. ...........
169 Halcyon Group . ...... ... ...
300 Highlander (Gault) ... ... ...

Free Information Number Page
— Information Unlimited . . . . .. . 133
— Innovative Electronics. . .. .. .. 132
— Intronics, Inc. .. .. .. ... ... 162
168 Island LogiX Inc. ... ... .. .. 127
301 ITC Instruments .. ...... ... .. 99
— ITC Microcomponents . . . . . .. 164
—_ J&M Microtek, Inc. . . .. ... 162
296 JPVideo....... .. .. ... .. 122
170 Kasco Distributing .. .. .. .. .. 156
249 Kelvin Electronics .. ......... 115
—_ Lamantia Products . . ... .. 144
— M&G Electronics .. ......... 158
302 M.D. Electronics (Everquest) . 171
303 Mark V Electronics. . .. .. .. .. 116
175 MCM Electronics .. ......... 157
—_ Mental Automation. .. .. .. .. 146
- Merrimack Valley Systems. ... 170
304 Micro2000.............. ... 123
305 Micro Code Eng......... .. 103
—_ Micro Video Products. . .. .. .. 172
—_ MicroTHinc ... ... ... ... .. 170
—_ Midwest Laser Products. . . . .. 170
— Monto-tronics Inc. . ... .. .. . 162
—_ Motron Electronics . . ... ... . 170
—_ Mouser Electronics ... ... .. 150
_— National Cable Brokers . ... . 160
257 Needham Electronics .. ... ... 140
258 New Sensor Corp. . ........ .. 145
306 Oatley Electronics. ... ....... 105
260 Ocean State Electronics . . . ... 141
-— Ohio Automation. . . ... .. .. 152
— Paladin Electronics . . .. ... . ... 98
262 Parts ExpressInc. .. ... ... .. 118
— PCBoards ................. 164
307 Prairie Digital ... ... ... . . .. 146
— Premium Parts Plus ... .. .. .. 163
_— RC Distributing Co. .. .. ... .. 158
308 Resources Unltd. . ... ........ 142
—_ Roger’s Systems Specialist . . . . 102
269 SescomlInc, .............. .. 102
309 SescomInc. .......... ... ... 142
270 SkyvisionInc. ... ... ... .. 109
283 Spi Semiconductor .. ... ... .. 126
310 Sun Equipment . . ... ... .. . 143
- Team America . ............. 160
— TECHMART ...... .. ... .... 164
274 TECxaam - 1 1 4ot o w st d 156
— Tektronix Inc. Corp.......... 160
— Teleview Dist.. . . ...... ... ... 126
— Test Equipment Sales . . .. .. .. 152
— Thinking Software. . ......... 128
— US.Cyberlab ... ... ... ... .. 158
277 United Electronic Supply . . . .. 144
— Universal Electronics, Inc.. ... 150
— Vanguard Electronics Labs ... .98
311 VisitectInc. ....... ... .. ... 150
312 Weka Publishing ... ..... .. .. 147
313 Western Test Systems .. .. .. .. 151
314 Windward Products ... ...... 104
- WPT Publications . . .. ... ... . 154
281 Xandi Electronics . ... ... .. .. 161
171 Z-Mann Cable Supply ....... 122
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Simply A Superior
1.3 GHz Spectrum Analyzer

1-1300 MHz In One Sweep $1,895.

MADE IN USA -10KHz Resolution Band Width -7 Digit Center Frequency Display

MARINE, TWO-WAY, HAM, AM FM SW BROADCAST RADIO - CATV, SATELLITE. SYS., SURVEILLANCE
TUNE DUPLEXERS, AMPS, FILTERS, SECURITY TRANS, & RECEIVERS - EMI, RFI, FCC, TESTING

EXCLUSIVE DISPERSION ZOOM
ITC SA Series exclusive Dispersion
Zoom lets you zoom in on any Center
Frequency signal, from any one of
five calibrated Dispersion positions.
Preset at >140 MHz, 50MHz, 10MHz
1MHz and zero MHz per division. The
SA1300A displays greator then 1300
MHz on the screen at one time yet
allows instant zoom to any Dispersion
Scan Width as low as zero MHz per div.
Allowing for total control over all
Dispersion Scan Widths settings.

80 dBON SCREEN

130 dB total Dynamic range 110 dBm
Sensitivity. At Narrow and Wide Band
Width settings. Performance you would
expect only from a $10,000 Analyzer.

pisteisren by: ADVANTAGE

ULTIMATE row cosTANALYZER

ITC Spectrum Analyzers are the best
performance to price ratio Analyzers on
the market today. No other low cost
Analyzer comes close to the Superior
performance and quality of an ITC
Analyzer. Total flexibility and ease

of operation. SA1300A gives you full
control over the Resolution Band Width
and Freq. Span widths. Plus Vertical
Position, Baseline Clipper, Sweep
Speed, Video Filter, 4 Input Attenuator
settings, 10 Frequency Select settings.

MODEL SA1800B 1800 MHz
Covers 1-1300 MHz and 850-1850 MHz
in one sweep. !deal for Satellite service.
The SA1800B has the same general
specifications as the model SA1300A.

INTRODUCTORY OFFER

SA1300A & OPT.s 1,3,6
ON LY $1 895-00 note 1

SA1800B & OPTss 1,3,6

ONLY $2295.00 note
$1995.00 Opt. 1, 6 ONLY

$1595.00
$1895.00
$200.00
$350.00

SA1300A

SA1800B

OPT.1 50MHz MARKER
OPT. 3 +/- SKHz Res BW
OPT. 5 1000 MHz Tracking Generator $250.00
OPT. 6 7 Digit Center Frequency Display $300.00
Note 1: Introductory Price for limited time only.

TAKE ADVANTAGE
CALL 1-800-566-1818

To: Order - For Information & Special Intro. Offer
Terms MC, VISA, AE, Check, COD, PO (OAC), LC, Transfer

INSTRUMENTS CORP.

3817 S. CARSON ST. # 818 CARSON CITY NV. 89701

1-800-566-1818 702-885-0234 FAX 702-885-7600
PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.0.B. CARSON CITY NV. NV. RESIDENTS ADD SALES TAX.
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Since 1956

LABORATORIES, INC.

The Next Generation Contact Cleaners,

Conditioners and Preservatives

Even the finest equipment cannot guarantee noise-free operation. One ‘dity” connection
anywhere in the signal path can cause unwanted noise, distortion and signal loss. Considering
the hundreds (if not thousands) of connections in electronic equipment today, itis only a matter
of time before they begin to fai.

ProGold and DeoxIT increase the performance and reliability of electrical compo-
nents and equipment. They provide long-lasting protection, reducing the expense of
repeated cleaning with expensive ozone-depleting solvents. As a general rule, use
ProGold for best performance and protection on plated surfaces and DeoxIT as a general
purpose treatment.

ProGold" conditioner & Preservative

ProGold outperforms all other contact cleaners, -
enhancers and lubricants. Due to its unique F
properties, not only does it deoxidize and clean
surface contamination, but it penetrates plated
surfaces and molecufarly bonds to the base metals.
This increases conductivity and contact surface area
and reduces arcing, RFl, wear and abrasion - the
major cause of intermittent signals, distortion and
signal loss. ProGold is the only product that
conditions & protects plated surfaces and their base
metals.

g Environmentally-Safe! Environmentally-Safe!

i Environmentally-Safe!

DeoxIT & PreseniT

Deoxidizes, Seals & Protects
Electrical Connections

DeoxIT is a fast-acting, deoxidizing solution that |
cleans, preserves, lubricates & improves conductivity

on all metal surfaces. Use as a general treatment for e —
connectors, contacts & other metal surfaces. __,ﬂ-“‘“ ~
PreserviT seals, lubricates and preserves metal =

surfaces for protection from oxidation and contamination. For use on clean/new surfaces or those pre-
cleaned with DeoxIT.

Bothhave excellent migration properties that coat the surfaces and protect them from future oxidation
& contamination. These formulas contain improved deoxidizers, preservatives, conductivity enhancers,
anti-tarnishing compounds, arcing & RFI inhibitors and provide extended temperature range.

Environmentally-Safe! Environmentally-Safe! Environmentally-Safe!

BAIG Electronic Chemi

for Manufacturing, Maintenance & Service

OpticALL" StaticALL

OpticALL cleans, polishes and eliminates static
electricity on opticalviewing surfaces. OpticALLis
alsorecommended asageneral purpose antistatic
cleaner on plastic,- glass and metal surfaces.
StaticALL neutralizes static build-up caused by
friction & low humidity conditions. Use on carpets,
floars, clothing & other static generating surfaces.

DustALL FreezALL
DustALL quickly & safely removes dust, lint &
particles from sensitive electronic equipment, com-
puters, lab equip., optical grade surtaces & other
mechanisms & equipment. FreezALLquickly and
safely cools circuits to -54°C, Locates intermittent
components dueto heattailureand hairline cracks
onPCBs.

MechanicALL

High Penetrating Anti-Corrosive Anti-Tamishing
Cleaner & Lubricant. Lubricates & Protects, Dis-
places Moisture, Stops Squeaks, Migrates & Coats
Entire Surface.

ElectricALL

Rejuvenating Solution For Al Eiectrical Appfica-
tions. Cleans, Preserves, Improves & Protects
Connections, Removes Corrosion & Oxidation,
Reduces Wear, Abrasion, Arcing & RF.

CaiKleen 41

ApprovedFreon TF replacement. Cleaning saivent
for equipment and parts. Harmiess to metal and
mostplastics & elastomeric parts. Noresidue, non-
flammable, HCFC blend.

CaiKleeri TRP

For degreasing, cleaning & defluxing equipment
and parts. Removes oil, grease, dirt and contami-
nants inciuding rosin flux from PCBs, components
and metal parts. Biodegradable.

CaiKleeri IPA

Ultra-pure isopropy! aicohol. Cleaning &
degreasing solvent for removal of ofl, grease &
dirtfrominstruments, equipment & parts. Use on
tape heads, discs, quides, swltches, connectors,
relays, and other parts for general cleaning.

CaiLubé 360

Finest quality cutting and lubricating oif for use on D
various materials, cast-iron, stainiess, titanium, goid,
platinum, non-ferrous metals, synthetics, etc...

CaiLube X-10S Instrument Oll

Contains sllicone. Finest quality Instrument ol for
use onrubber, plastics and metais. Non-gumming,
rustinhibiting, long lasting lubrication.

CAIG Products ... used by those who demand the best!

Boeing Honeywell Switchcraft

Dolby Laboratories John Fluke Mfg. Tektronix

E.I. Dupont Mclintosh Labs Texas Instruments
Federal Express Motorola Wayne-Dresser
General Electric Nakamichi Xerox Corp.
Hewlett Packard RCA ... and many more!

16744 West Bernardo Drive
San Diego, CA 92127-1904
: TEL: (619) 451-1799

LABORATORIES, INC. FAX: (619) 451-2799

1-800-CAIG-123
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Roger's Systems Specialist

K 21021-504 Soledad Canyon Road

Surface Mount Chip Component
Prototyping K|ts—

Electronics Now, July 1994

-
Q
N

a AN BNaRRN
LOW WAREHOUSE PRICES!

IMBSIMM 70ns  $39
4MB SIMM 80ns S157

TYPE PKG.  100ns  80ns  60as
256K x 4 DIP 5495 5549 559
Mx1 DIP 5535 ‘640 $5.99
256K x9  SIMM 59.99  $11.99 51350

80ns  JOns  60ns
540.00 $39.00 °43.00

Computer + Communications
Network « Audio * Video

)

Cables * Connectors % Accessories
Free Catalog With Any Order!

800-366-0579  805-288-2288

@ Fax 805-288-2293 = @

C-1 Capacnor it comaln5365pleces 5ea.ofevery
10% value from 1pf to .33uf. CR-1 Resistor Kit contains
1540 pieces; 10 ea. of every 5% value from 10Q2tc 10 megf).

Cables & Connectors
P-ullnl Pnnm Cabh
R

SiMm

1M x 9 3 chip

1M x99chip SIMM 54500 546,00 $49.99 = N~ 2 Sizes are 0805 and 1206. Each kit is ONLY $49.95 and
AM x99 chip SIMM 5149.00 $157.00 163.00 = .::-:E. i \3\“ available for Inmediate One Day Delivery!
1M x36 72 pin SIMM $169.00 e oo Dt ew Order by toll-free phone, FAX, or mail. We accept
4 e S S VISA, MC, COD, or Pre-paid orders. Company PO’s
4Mx36 72 pin SIMM $629.00 accepted with approved credit. Call for free detailed
brochure.
MATH CO-PROCESSORS /CPUs com TION:
0DP486-DX2 S50MHZ  INTEL /5299 00 5 MUNICA s SPECMLISTS' L
4 a8 426 West Taft Ave. « Orange, CA 92665-4296
486DIC-33  16-33MHZ  QRIX  569.00 G e K (R I Local (714) 998-3021 - FAX (714) 974-3420
= ]| SemAnm &8
486DLC-40 A0MHZ  CYRIX  $119.00 EE S Hizm oo o e Emg,- Entire USA 1-800-854-0547
o i B e e
. IDC Card Edge Connector el
830X87  16-3IMHL ORIX %352 et 5
83087-40 A0MHZ CYRIX  73.00 SE OB B - JEL";’:‘E" i 7
CALL FOR SIPPS & CACHE MEMORY Rk P A Prototype lt ... FAST!
o bav b tme W e SN e with ProtoQuick 8051 ar 28
o0n W N2 we cunc o 5 f 1
Compiele swghe boand cormpulers
« Up dg 32K EPROM and 8K AAM

408-975-2440
FAX 408-975-2446

2059 Camden Ave., #330 San Jase, (A 95124

Al merthandise 100¢ quaronteed We accept ViSA MC Discover ond com

pony PO°, with priws opproval Puce delivery and manutedurer subredt to
hange  Memimum order SO0 Returin cequire ¥MA non defective return
tyed to o |Y | restocking lee

Asembied ,
+ MS DOS cross agsembuer ncaxted
ProtoQuick Z8 and 8051

$99.Mqowm

—1.800.GO.ROBOT!e—
Robot Explorer. 8 newsletters filled with
the latest robot plans and events. $14.95

£ IS
Run protalype applicatons or expenmental hardware
from the genal port - WITHOUT PROGRAMMING|

EASY TO FABRICATE:
DESIGNED FOR SMALL LOT
:PRODUCTION

AL TTEMS STOCKED
FOR.QUICK DELIVERY
. SHEET METAL BOXES SHIPPED FLAT

PANELS ARE .080"
ALUMINUM AND ARE FIELD REMOVABLE

PANELS ARE .083" ALUMINUM

PANELS ARE .083" ALUMINUM

RACK CHASSIS METAL CABINETS HEAVY DUTY
MODEL  DESCRIPTION  PRICE MODEL  DESCRIPTION  PRICE RACK CHASSIS
W X0 x H (nches) ) WxD xH{nches) $
WK TR T 5350 MODEL DESCRIPTION  PRICE
TRUS | 19x8x1.78 30.85 W X0 x H(nhes) )
1AU7 19x7x1.78 33.10 MC-2A 8x3x2 18.75 SRUTHD o Tx 535 771500
TRUI0 [ 19x 10x 1.75 | 38.28 Mo o x3xiz 2995 3RUIOHD | 19x 10X 5.28 | 121.00
2nU8 1. 18 xi8ixiys 33510 Me-aA YRR 1873 JAUI4HD | 19 14x 525 | 134.00
2RU7 | 19x7x3.5 38.28 Mo g xaxd 2995 «RUTHD | 1ox7x70 | 121.00
RICE 2RU10 | 19x10x3.8 37.80 el 8xéx3 23.15 - :
MC.7A ex7xs 2095 4AUIOHD | 19x10x70 | 120.00
s 3RUS 19x8x5.28 4190 v 4AU14 HD 19x14x7.0 134.00
W DX TN 151X 521 D1 ) 3AU7 | 19xT7x8.28 4400 MC-84 Sx7x4 - ; d
] MC-9A ox7x4 25.75 SRU7HD | 19x7x8.75 | 126.00
DS 1 4x6xéx12x19x24x 16] 59.00 3RUTD | 19x10x8.25 | 4630 SRUIOMHD | 19x10x8.75 | 133.00
0S2{ 6x6x4x12x19x24x 18| 6328 SET1 D 19 x 1 4/% 875 1L, 143100
DS-3| 8x8xéx12x19x24x 18| 67.50 ; :
DS-4|10xBx4x12x1.9x24x18| 7150
DS-5|12x6x4x12x19x24x 16| 7600 v 0 $610.00 HAND TOOLS
DS-6|1Bx6x4x12x19x2.4x1.6f 61.00 PUNCH 1 38" AODUND 9.95 i ithi
DS-7| 4x8x6x2x3.1x35x19 | 60.00 PUNCH 2 7/18" ROUND .05 (Shippedivithin SO0EL SScTeT0d ) (PRICE S
osal & P . 7 ¥ PUNCH 3 1/2* ROUND 9.95 48 states) MD-1 MICAO REAMER 1.0-5.5 16.50
- x8x8x2x3.1x35x19 | 7300 ANl e TROUND) 1208 MD-2 | REGULAR REAMER  3.0-120 | 26.00
0S-9| 8xB8x6x2x31x38x1.9 7800 PUNCH § 58 ROUND 1295 MD-3 LARGE REAMER 10.0-25.0 4200
DS-10} 10x8x6x2x31x35x19 | 8275 PUNCH 6 11716 ROUND 1295 AT AETHAEADER 30x05 | 10.50
DS-11] 12x8x6x2x3.1x35x 19 | 87.78 PUNCH 7 3/4° ROUND 1295 AD-1 |DRLL BT ADAPTER FOR POWER SCREWORIVER| 6 50
DS-12| 18x8x6x2x3.1x35x19 | 100.7% :B:g:g ‘?g‘e‘ﬂzzﬁgn :ggg
PUNCH 10 1* ROUND 1395
EXTRUDED SERIES e B R v S B v e s
PUNCH 12 1-1/6° ROUND 1395 W ™
PUNCH 13 1-3/16° ROUND 1395 e VSTAC SERIES]
MODEL DESCRIPTION PRICE ) pa g L UARCOND 1498 ANEWRSRACIISYSTEMWITH IS
W x 0 x H (nches) s sgzg :g H;; :83:3 :;gg ’ : OWN TABLE-TOP RACK
ET) 4.52 x 4.35 x 1.57 10.00 PUNCH 17 1.5/8° ROUND 21.95 E AVAILABLE N CLEAR, BLACK AND
ET-18 452 x 4.35 X 1.57 10.00 PUNCH 18 1-3/4" ROUND 2495 RAKE & SHEAR GOLD FOR A GREAT PRESENTATION
ET-2 4.52 X 6.00 x 1,57 24.00 FUNGH 18 2.5/8" ROUND 8195 B E
- PUN! 20 11/16° SQUARE 3295 n -
St Lossniontte] B% | | RMSE | USSR |EE| o e, masnc 616 o e miocmo BREERS EH e T
: PUNCH 22 e s‘chlggEm elos 7 7/% WIDE AND BENDS UP TO 90°. GREAT SHOP TOOL. FAX ORDERS (800) 551-2749
x » g
*PUNCH 24 *THURST RACES 1095 TECH LINE (702) 565-3983 M - Th 8 am TO 4 pm (Pacific Time)

Line will only be answered by our technician;
it no answer, please try at another tme

P OFFICE (702) 585-3400
FAX (702} 565-4828

SESCOM, INC.
2100 WARD DRIVE
HENDERSON, NV 89015 USA

CALL OR WRITE FOR YOUR FREE 24 PAGE CONSTRUCTOR'S CATALOG!
PREPAID ORDERS SHIPPED GROUND AT NO CHARGE (48 STATES)
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CircuitMaker® vs. Electronics Workbench”

A NEW STANDARD HAS JUST BEEN SET !

Superior Digital Simulation

State-Of-The-Art Analog Simulation
r has an exclusive Trace feature where the state of every

“ircuitMaker’s analog simulation results are shown in graph windows L'—E—CL‘LM—aM‘— ’
%——%—‘ at_provide powerfuﬁ interactive anala, tions. (?u can plot node 1s indicated in color as the simulation runs. You can monitor as

sis 0 f £
multiple waveforms by clicking on the esired nodes and can select many waveforms.as your screen will allow, setedge or level breakpoints
linear or logarithmic axes. Hofzontal and vertical cursors facilitate IfOf Sglsi and_lgﬂleracuvely see the state °'I‘(‘)'L4 “Odfj b)'f‘OUC'““" the
quick and accurate measurements. You can also zooni in on any portion T probe to it. The data sequencer provides 1023 words of patiern data.
Addjtional digital instruments include ASCii and HEX input keys and an

&1 Wi g Nl Rona caiall ASCII display. CircuitMaker includes tri-state devices and devices have
Electronics Workbench ofters a single, small scope or Bode plot programmable propagation delays.

instrument window. The windows are not sizeable and only ‘two - — . E . .
' waveforn&s canige plot’lde.d at a time. E\(‘\j/B has afsingle measurement “}l, ;[‘]m[']‘(')( s %ll‘_—b hlhl?:;so ﬁi‘i?‘}}&’g!{?ggﬂg‘;ﬂ%ﬁ??;r{iirlf‘?lggggbig
Fikar il pRoviica gk st [0 e N G E SRR S words. EWB does not have tri-state devices and digital devices do not
have programmable propagation delays. 1
=] CircuitMaker l
Bl 1

File Edit Macros Options Fopnts L1 L2 L3 L4 L5 L6 L7 L8

(RLjalz]e) QL T 2lad4) (2l-ke 1O ! oCAnalysis

‘ ——
DACIRMAKERIAND

=] -
H[43.46m |ab[0.118 |V [9346 |ab[621

I I ]
L ¢ Rez Setﬂnés... I S e P ;f = =

7.75x — - |
Vin Rs%l il {7.75k nssoz - __g: e "f’jv‘-—"‘lh‘- =
ﬂi: A b J’ﬂ‘—" Restore o X e : RS
S.OMHz| 2nz2224 222224 { 9 { L
} . SPRECTSIS v(12) I
L R1 A ol B -
| 3.2% 1 V(13) : S D7 A A, MUY A it

AL @
zN22 ZAH ﬁ
18914 :

5% b o2 - —
5% 2 S \

N stu - /o
Vee*——-‘ S E— S —
12V

=§I 7 —;;nsient,Analysis
Hloz2e6u |ab[9293m |V [7.250 |ab [45.48m |
o <t [“_
!

=] wavetor{ V(%) >
Bvis TL&UUT L]
B2 pi
Brst —
'-.\ all __"_. y
. T — — _— 3
Comprehensive — / High-Performance
Device Libraries I Schematic Capabilities
L‘ircuitl\ga ker includes libraries containing pro- —_— CircuitMaker puts you in control of your
é_rumma e, TTL, CMOS. generic analog and A oo Echcmm‘lc with .Emm'Wires”".bussmg, yuge
igital devices. and many powertul /O devices. connectors, and rubberbanding. Youcan label
ith CircuitMaker’s macro function you can i devices and pins. add fu]ly stylized multi-line
gmqkly and easily create your own functional Competltlve text. and create a parts list or'netlist. With the
evices and symbols. Now that's givin you the U Macro feature you can add user defined sym-
tools you need to get the job done right® pgrade Offer bols to your device library.
%’Igg!rgfnigs Workbench ships with only 17 the best, Ui fi Electronics Workbench dictates wire place-
igital devices. [T you want additional devices Z(,omug{;?ﬁgepmguce(s‘for %g,:fl\fj%grgmﬁl:x ment t0 you. EWB limits your overall “F\)vork—
you pay extra. users can purchase CircuitMaker for a bench” layout 10 | x 2 pages. EWB has no
oo bt o Crittr 1010 winiren s IDCAUmCRaspecilinrochcloryprice - Dlisang. Page conpecior, RASEeALS
'ompanson based on CircuitMaker 2.0 for Windows an aling, ing, iree 1 'y 1sung,
Elocl’:onics Waorkbench 3.0 Ifor Windows. All pmdu; and. of just 3269. Suggested Retail Price o zoom gundo. anﬁ no 'i'oolbar or Toolbox s

company numes are trademarks of their respective owners.

N\ \ '\ /4 // Technical Support

/ MicroC%ge Engineering offers free phone sugpon from knowledgeable engineers. And, you won't find
FREE v yoursell Tistening to music when you call for help.
FUNCTIONAL Interactive Image Technologies offers 3 free calls and then you have to pay for all subsequent calls.
DEMO

VERSION CALL 800-41 0-42472 MicroCode Engineering

eerihee ox 10 it Ry Risk free 30 day money back guarantee. 1943 Nl-:if,?fsm)%’fg‘és%; 84057
+ _

~—

MON SOIUONOB|T ‘P66L AINS

Phone (801) 226-4470

| B 4

=y
o
w
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Model Close Out
Reg. $59.95

Sale $24.0"

Item # W3800 »
| Full Range DMM
.' * 5 DCV ranges £+0.5% |
*5 ACV ranges +0.8% !
* 7 DCA ranges £0.5% |
* 7 ACA ranges +1%
| «6 OHM ranges +0.8%
« Diode Tester
* Trans. Tester
« Continuity Buzzer
* Highly Visible Yellow
Color |
*1 Year Warranty

Reg. $45.95

Sale $29.%"
Y ltem # W2600

Versatile DMM
w/ Capacitace

* Large LCD Display

[* DCV accuracy 0.5%

* Diode test, continuity
check with buzzer sound

{* Transistor hFE test

|+ All ranges overload

| protected

{* Rugged case, drop proof

' Capacitance

in 5 ranges

up to 200M
* Auto power off
¢ Yellow Case

1 Year Warranty

Reg. $54.95

Sale $39.%"

Item # W3910»

| » Automatic AC/DC

|1 Year Warranty

measurement, 1pF 20uF

* Resistance measurement

Reg. $105.95

Sale $89.0"

Item # W3500>

Auto Range DMM ‘
w/Capacitance |

= CPU controlled with auto
. power off function
* 3.75 digit jumbo LCD
(max reading 3999)
* 42 segment high speed
bar graph
¢ Full auto-ranging
measurement
* Offset adjustment
* Data hold and data
memory function
\ * MIN/MAX hold function
* Auto capacitance
measurement 1pF toé
40ypF in 5 ranges
| * Auto frequency
measurement up to 1
MHz in 5 ranges
+ Safety design according
to IEC Publication 348

e 1 Year Warranty

DIGITAL MULTIMETER

o0

IIIIIIIIII||II|IIlIIIIIII!I!II!IIIIIIIIIIID

[EAE

{—"i‘us'fé"m ,-400'9 MAN—
A CoM VQ

©® 0 @6

Affordable
Auto-Ranging

‘{ / Shorelme

INSTRUMENTS
* 2000 Count Digital Display
* 11 Ranges - AC/DC V, mA, Q
¢ Diode Tester and Continuity Beeper
* Auto Shut-off [
* Alligator Clip for Easy Measuring
* 1 Year Warranty
| » Attractive Gray Case

Mode Selection
* DC voltage 0.2V to
1000V in 5 ranges
* AC voltage 2V to
700V in 4 ranges
*DC and AC current
200mA and 10A
* Audible continuity
check & Diode Tester
* Yellow Case

Orders Only Please

800-597-5929

24 hours a Day
- or send Check or
- w Money order
* CA customers please add Sales Tax
* Shipping & Handling $4.00
Meters are shown about 1/2 Size

Technical/Product Line
408-987-7734
24 Hour Fax Order Line
408-987-7735
* Quick Delivery via
U.S. Priority Mail

* All Fax Orders -Free Shipping
include: Name, Add.,Ph#, Card#, Exp. Date, item #

Don't Pay Out of This World Pricing for
Call Windward First

We Stand Behind our Products
Satisfaction Guaranteed

P.O. Box 378 , Moffett Field, CA. 94035
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OR AS
qHe ITEMS BY Al

HIPPIN? OF ANY
F THE
R MAIL IS $15

COST FOR §
TOTAL MANY

OLLOWING

FOUR CHANNEL
UHF REMOTE
CONTROL KIT

=

Feotures a 3 channel transmitter
which is small enough to fit onto
a key ring. The fourth channel
can ()e accessed by a second
transmitter. For exomple each of
the two transmitters could have
two common chonnels and one
individuol channel. The compact
receiver employs o ready made
and preoligneJ(BOAMHz) UHF
receiver “front end” module.
Over 100 meters range, has
124 SPDT relay contoct outputs,
has a user programmoble
security code with 6561
combinations, eosy to construct,
is expandoble, etc. Transmitter:
$13. Receiver: 546, TWO
TRANSMITTERS AND

ONE RECEIVER: $68
The operating frequency of the
sstem is adjustabie but yau
should check local regulations
with regards to using this very
low power remote control system.

FM TRANSMITTER
MK1 KIT

.;&&1‘

This unit hos most of the
features of our FMTXMK?2
transmitter, but is much smaller.
The complete transmitter PCB
{Miniature microphone included)

is the size of a "AA" battery,
ond is powered by a single
AA" battery. We use a two
"AA" battery holder {provided)
for the case, and a battery clip
{shorted) for the switch
Estimoted battery life is over
500 hours!t SAME PRICE AS
OUR FMTXMK2:

‘8

FM TRANSMITTER
KIT - MKII

This low cost FM transmitter
features pre-emphasis, high
audio sensi?ivi?r as it can easily
rick up normal conversation in a
large room, a range of well over
100 meters, etc. it also has
excellent frequency stability.
Specifications: Tuning range: 88-
108MHz, Supply voltage &é-12V,
current comsumption @ 9V:
3.5mA, Pre-emphasis: 7545,
Frequency response: 40Hz to
reater than 15KHz, S/N ratio:
%reo!er thon 60dB, Sensitivity
for full deviation: 20mV,
Frequency stobility with exireme
antenna movements: 0.03%,
PCB. dimensions: 1" x 1.7"
Construction is easy and no coil
winding is necessary. The coil is
preossembled in a shielded
metal can. The double sided,
solder masked ond screened PCB
also makes for easy construction
The kit includes a PCB and all
the on-board components, an
electret microphone, and a 9V

battery clip.
‘8

SOLID STATE
“PELTIER EFFECT”
COOLER - HEATER

These are the mojor parts
needed to make o solid state
thermoelectric cooler - heater.
We can providd a large 12V-
4.5A Peltier effect
semiconductor, two thermal cut-
out switches, and a 12V DC fan
for a total price of:

‘32

We include a bosic diagram -~
circuit showing how to make o
smoll refrigerator - heater. The
mojor additional items required
will be an insulated container
such as an old portable cooler.
Two heatsinks, and a small
lock of aluminium.

PASSIVE NIGHT |
VIEWER

e

This is a completed commercial
monocular hand held night
viewer, that employs an imoge
intensifier tube. The viewer is of
a USSR military stondard
{model 13C-2), and will produce
useful imoges in very low
ambient fight. Hos odjustable
fow light oiie(‘!ive lens,
adjustable eyepiece, and is
supplied wirﬁ a carry case.

$280

INFRA RED FILTER

A very high quality IR fiter and
o RUBBER lens cover that woul
fit over most torches including
MAGLITES, and convert them to
a good source of IR. The filter
material withstands high temp-
erotures and produces an output
which would not be visible from
a few meters away and in total
darkness. Suitoble for use with
possive and aclive viewers.

1

For the filter and the rubber lens
cover.

All
PRICES
ARE IN
U.S. DOLLARS

IR “TANK SET”

ON SPECIAL is o set of
companents thot con be used to
moke o very responsive infra
Red night viewer. The matching
lens tvEe and eyepiece sets were
removed from working military
quality tonk viewers. We also
supply a very small EHT power
supply kit thot enables the tube
to be operated from a small 9V
battery. The tube employed is
probably the most sensitive iR
responsive tube we ever
supplied. The resultont viewer
requires low level IR illumination.
Basic instructions provided

‘85

For the tube, lens, eyepiece ond
the power supply kit. When
ordering specify preference for a
wide angle, or a telescopic
objective lens,

MIRACLE TV
ANTENNA KIT

This combination of proven
circular antenno design, ond a
wideband low noise omplifier
produces remorkable results on
VHF, UHF, and FM frequencies.
Based on an IC with 20dB of
goin, o bondwidth of 2GHz and
a naise figure of 3dB. Con be
used as @ mastheod amplifier
on existing antennos. The cost
of the complete kit of parts for
the masthead amplifier PCB and
components, the power ond
signol combiner PCB and
components, o balun core ond
the tinplate for the antenna is
priced ot only

‘18

Requires o DC supply (Plugpack
efc.) 7V-20V DC at
opproximately 25mA. Exiro
reinforcement for the tinplate
antenna is also requiref

FIBRE OPTIC TUBES

* %%

p ) )W* -

These US made tubes are
“pulls” from equipment, in
excellent condition. Have 25/
40mm diameter, fibre-
optically coupled input and
output windows. The 25mm
tube has an overall diameter
of 57mm and is 60mm long.
The 40mm tube has an
overall diameter of 80mm
and is 92mm long. The gain
of these is such that they
would produce a good image
in opproximotely '/, moon
illumination when vsed with
suitable “fast” fens, but they
can also be IR assisted to see
in total darkness. The superior
resolution of these tubes would
make them suitable for low
light video preamplifiers, wild
|i?e observation, and
astronomical use. INCREDIBLE
PRICES: Each of the tubes is
supplied with a 9V-EHT
power supply kit. INCREDIBLE
PRICES:

$8 5 For the 25mm

intensifier tube and supply.

$ ‘ 30 For the 40mm

intensifier tube and supply.

Three of these tubes can be
cascoded to make a ve

high gain image intensifier!
We sEould have a kit and
instructions availoble to make
these. Approximately $195
for 25mm ond 532& for
40mm, three stage kits.
Resellers enquiries welcome.

*dodeh kK ok kA
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UNIVERSAL SOLAR
CHARGER KIT

Twa 6" x 6" amorphous glass
solor panels, and a PCB and alf
an-board components kit for o
solid state inverter. In normal
sunlight, the combination can
deliver a charging power of
over 1.4 Watts into 5-12V
batteries. EG éV-230mA, 9V-
150mA, 12V-120mA. The glass
panels need to be terminoted
and have their reor
waterproofed. Simple to do,
instructions included

$20

For the two panels, PCB and
components, terminating clips
and the instructions. -

MISCELLANEOUS ITEMS
COMPONENTS AND KITS

High Voltage Diodes 8KV-3mA,
$0.80; 10KV-20mA, $1.40

High Voltage Disc Ceramics:
0.01uF-3KV, $0.80; 0.01uF-5Kv
$1.30, 1000pF-15KV, $3.50
Electric Fence Kit: PCB and
components, $28. Garage-Door-
Gate Remote Control Kit: Tx $13;
RX $56. Loser Beam Communica-
fion Kit TX, RX, plus IR Loser, $39.
Plasma Ball Kit: PCB and com-
ponents kit, needs any bulb $18
[EC Extension Leads: 2 meters long
$3.50. High Intensity Led's: 550-
1000mCD output ot 20mA, Smm
diameter, 10 for $2.80.

Triaes: 60A-600V Stud mounted
THOMPSON type TGAL606 $7.20
Ultrasonic Transducers: Murata
brand (Japanese}, 40KHz TX-Rx
Pair, $1.50

IMAGE
INTENSIFIER TUBE
AND SUPPLY

These are the key components
needed for making a PASSIVE
NIGHT VIEWER. The small
prefocussed Russian image
intensifier tube only requires a
low current EHT power supply to
make it operational, which we
provide in kit form. Draws
20mA from o small 9V battery.
With a suitable low light
abjective lens (not Frovided] the
resultont viewer will produce
useful pictures in sub-moonlight
illumination, ond it can o|so?)e
IR assisted. INCREDIBLE PRICE:

105

for the Russion image infensitier
tube and an EHT power supply
kitt All that is needed to moke o
complete possive night viewer is
o lens, on eyepiece, a 9V
battery, o case and o switch.
We con supply a matching lens
and eyepiece:

$68 for the pair.

All our kits are provided with high quality fibreglass, silk screened and solder masked, printed circuit boards

OATLEY ELECTRONICS

5 LANSDOWNE PDE., OATLEY, SYDNEY, NSW, AUSTRALIA 2223

PHONE ORDERS

East Coast between 7 pm and 2 am
West Coast between 4 pm and 11 pm

011 61 2 579 4985

FAX ORDERS
011 61 2 570 7910
Mastercard — Visacard with
Telephone or Fax Orders

International Bank Drafts and Money Orders with Mail Orders
If possible include contact phone and fax number
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NEW ITEMS! NEW PRICES! NEW ITEMS!

NEW PRICES!

B G M I c R o P. 0. Box 280298 Dallas, Texas 75228
Py ® (2184) 271-3546 ‘E} ﬁ;}

FAX (214) 271-2462
LCD DISPLAYS

SWITCHING POWER SUPPLIES

OPTREX 2x16-DMC 16207H-8 Bit ASCII Input DELTA Switching Power Supply
Dim. 3'/ax 1% Char. Height .19” $5 99 Heavy duty switcher—A full 280 watts
OPTREX 2x20-DMC 20261-8 Bit ASCII Input completly enclosed w/fan—UL and CSA
Dim. 4%6x1//sx% Char. Height 19" $7 . 99 approved— + 12V @ 7 amps— + 5V @ 37 amps

OPTREX 1x16 “Backlit”-DMC 16187- 5V @ .75 amps— ’

8Bit ASCII Input Dim. 3'ax1%ax%1: ]
Char. Height .11° $9 . 95 AR amp’s’.
OPTREX 1x20-DMC 20171-8 Bit ASCI! Input Measures 8 1/2"'x
Dim. 7%16x1%/16x'/2 Char. Height 42" $9 A 95 515/16"x7 3/8"
OPTREX 2x40-DMC 40218-8 Bit ASCII Input

Dim. 726x1%/16x' 352 Char. Height 19" $9 95 $1 7.95

VERY EASY TO INTERFACE TO ALMOST ANY
MICROPROCESSOR!!!11| SIRENS

STEREO AUDIO AMP

This 20 watt per channel, open frame, stereo audio
amp comes completely assembled and tested. It
also includes a self contained plug-in power supply.
Less than .1 % distortion for you real "audio buffs".
You supply the speakers and we will supply some of
the cleanest audio you have heard. Unit includes
volume, tone, and balance controls. Front panel
measures 9"x3".

Astealat ...... . .$12.95

Simply apply 12 volts to this little
baby, then you had better hold
your ears. Very loud!

$5.95

Greatfor car and intrusion alarms

NS16450.......... 6.50

S$SI1-202 Decoder2.25
8870 Decoder ..2.25
5087 Generator .2.00

AY5-1013 pin out 2.45

5089 Generator .1 25 Minssaso ...
STATIC RAM EPROM SPECIAL

2016-2KK8 200 n.s.......1.00
2101-1 - 256X4 500 n.s. . .75
21L02-1 350 n.s. ........ .65

(COM 2017) .... 1.75
IM6402 +5v High speed

We bought a large quantity of
2708s, 27165, 2532s, 27325, 2764s,
27128s, 27256s and 27512sfrom a

AN LA LR ol 0 computer manufacturer who re-
SANYO—BRUSHLESS g::;xazsexa 500 n.s. ;gg designed their boards. We re-
12VoltDC at .07 Amps— 2114L-3 1kK4 300 n.s. .. 5 [ movedthemtromsockets,erased
7 Blades 2125A-2 1KK1 70n.s. .. ..1.00 and verified them, and now we

2147 4KX1 ... ... 1.00 offer the savings to you. Com-

- ‘8" /8"x1"” 2148 .. . ..1.00 plete satisfactlon guaranteed.
GOMM 2 3 8 X2 38 x1 6116P-4 . e 150 qw 1:00 9
$5 95 6117 120 Your Choice
< 6264 ... ... 0 14 f2708 ... .. 1720 10/8.00
D —Br 62256 32KX8 .. ... . .. ..5.00 2716 ... 1.75 10/15.00
;l‘E\(/:l-:IDYNE 2Bushless 128KX8 ................1500 fo532 . .| 2.00 10/17.50
2VoltDCat .12 Amps— 27321 ey A . 2.00 10/17.50
7 Blades 2764 .. .....2.00 10/17.50
80MM—3 1/8"x3 1/8"'x1" 2108-48KX1 ... ... ... (LSOl 2t 28 2 «mweeri2;50 1020200
g : 2118-4 16KX1-5Volt . . 70 J27256......3.00 10/25.00
This size commnly usedin 4027-4KX1-260n.s. . ‘g0 B27152.. . .a75 10/40.00
Computer Power Supplies $5. 90 4116-16KX1-250n.s. . .. ... .. 40 f1Meg. ... .. 8.50 10/77.50
4116-16KX1-200n.s. ... ., ...75
PANAFLO—Brushless—12 Volt DC at 4116-16KX1-150n.s. ... .....90

4128 Piggyback . ... . ....2.00
.2 Amps 5 Blades— ) $5.99 4164-150n.s. ... ... .490r9/3.50
119MM—4 11/16"'x4 11/16"'x1 1/2" D ::g:-;ggn-&u v ....:-lg
TMS4416-16KX4-15-n.s. .. 2,75 §8748.... .. Sarean e 3 7.00
8000/80000 4464-150n.s.............1.40 JB8749........ .. ... . .. .7.00
8237 190 [ soss-2 325 @257 150 [ 338 120nS. ... 145 RETSIH L. ' 12.95
8002 52.50 8237-5 2.80 | 8155 2.25 8250a 185 M Ggng00NS oo 188

8010 4.95 8243 1.75 | 8156 2.25 8259C-5 2.10
8031 295 8250 2.95 | 8202A 8.00 8275 10.95
8032 3.95 (16450) 6.50 | 8212 1.25 8279 2.25
8035 1.00  (16550) 10.95 | 8214 2.00 8284 1.49

41256-150n.s. ...1.250r9/9.95
41256-120n.s. ..1.300r9/10.99
41256-100n.s. .. 1.300r9/10.99
41256-80n.s. ...1.300r9/10.99

8036 4.95 8251 1.10 8216 1.25 8286 3.50 41256-60n.s. ............1.85
8039 1.00 8253-5 1.75 8224 1.25 8287 2.49 1Meg-100n.s. we..-...4.40 8231 26 1 49
8085 1.55 8254 1.80 8228 1.75 8288 3.50 1Meg-80n.s. . 4.40 FWETIEY . . vyranan D

8086 1.55 8255 1.50 414256-80n.5.256x4 . ....4.60

8088 220  8255-5 1.75 SIPPS. SIMMS. & CACHE AVAILABLE 825153 ......... ek
TERMS: (Unless specified elsewhere) Add $3.25 postage, we pay batance. Orders over $50.00 add 85¢ for Insurance. No. C.Q.D. Texas Res. add
8a% Tax. 90 Day Money Back Guarantee all items. All items subjectto prior sale. Prices subject to change without notice. Foreign order - US funds
only. We cannot ship to Mexico or Puerto Rico. Canada, add $7.50 minimum shipping and handling. Countries other than Canada, add $15.00
minimum shipping and handling.

8530 3.00
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JERROLD SCIENTIFIC ATLANTA

REPLACES ALL

THE REST
GREEN O~
TVT 3-Gooo %45 BROWN......ccovvvvee... DISCONTINUED
MINE TNV csnciaanas scanavasmoe - $45 DMTB ..o DISCONTINUED
TBD-P (PINK).......... DISCONTINUED  OB-3(REFURB.) ...vvveveviiiiinnns $29

PANASONIC TZPC-1453G2

CALL FOR PRICING &
JERROLD DQN-7. DAN'S  AyAILABLITY ON NEW AND
REFURBISHED EQUIPMENT

SCIENTIFIC ATLANTA 8511,8529

$
STARCOM 7BB oo, 1750 JERRO'-D

STARCOM 6BB ..., {17
SA 8580 6-BUTTON ......oooveine 517% ZENITH
DP-5CHIP ................ SRV taaer $10%

ZENITH 3-WIRE CHIP ........ " 8 i, ¥ 51100 SCIENTIFIC ATLANTA

= - NGER

National ConsumenCalble Association. inc.

BE SAFE!
Don’t buy Cable Equipment

from anyone thaf isn‘t
8 = 8 = 0 authorized to display
this seal
6325-9 Falls of the Neuse Road Raliegh, NC 27615
30 day Money Back Guarantee - 1 year warranty - YJour Satisfaction /s Guaaranteed! .
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SILVER PLATING
ON-THE-JOB.

Time-proven since 1944.
Minimizes overheating and
power loss, assures cool
conductivity for copper, brass
and bronze contacts. Applies
easily on the job. Adheres
permanently. Equal to
electroplating in performance.
Reduce maintenance time,
prevent power losses from
oxidation.

mEnLl-AMP

VSIS SIS IS
SILVER SUCCESS STORY:

THE CONDUCTIVE
LUBRICANT.

Demonstrating low-voltage continuily through
container of Conducto-Lube.

The upstart, since 1952. An
excellent lubricant which is
highly conductive because it
contains pure silver. Uses
continue to expand—from
switches and breakers to any
application where a conductive
lubricant is needed.

i ke

Cool-Amp Conducto-Lube Company
15834 Upper Boones Ferry Road « Lake Oswego, Oregon 97035
(503) 624-6426 - Fax (503) 624-6436 « ORDER FACTORY DIRECT

ANA N AN AL LR\
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Satellite Television
Order Your FREE Catalog/Buyers Guide Today!

The World Supplier of Satellite T.V. Products. . . "Down To Earth Prlces;

New Po

= Werfy,

= Smalje, D,shia'ellltes
SInaue, Disp, S

= Legg $$s

Ku-BAND SYSTEM
Package INCLUDES all of this:
3ft Quality alum dish

Pansat BR 1100 Receiver
Polar tracking mount

Polarity switching teed

Low Temperature LNB

100ft All in one ribbon cable
Site data coordinate sheet

N, PRv==_

e T

Satellite
Analysis and
Antenna
Aiming
Software

An extremaly valuable tool for designing and
installing TVRO's, tailored for ease of use by
professionals and dealers as well as by technically
orientated TVRO owners. Demonstrates how
changing parameters such as dish size or LNB
noise temperature affect picture quality. The
program performs both TVRO system analysis and
antenna alming. The analysis subcomponent, is
especially useful for predicting performance when
viewing signals from a particularly weak satellite.
The aiming subcomponent calculates azimuth and
elevation angles and range 1o all satellites within
*view" of a TVRO. The names and latitudes of all
world-wide C and Ku-band broadcast satellites,
presently in service or to be launched by 1995, are
listed. The user simply entars TVRO site latitude
and longitude.

.................................................

SATELUTE SYSTEM
DO-IT-YOURSELF
INSTALLATION VIDEO
"Now You Can Watch It Being Done”

Install or “Tune up® your satellite system in no
time fiat with this professional video.
VHS or Beta (45 Min)...........oooonvririinenns

$33.95

MESH DISHES
by ORBITRON

Quality
Demonstrated
by Performance

Orbitron antennas ("size
for size) are known the
R\ world over for their
superior Teception and

picture quality.
7t dish & polar tracking mount ~ $259
8.5ft - N 319
1oft " " 369
toft HD. b " 449
12ft ° “ 649

\Call Toll Free 800-334-6455 International 1-218 -739-5231 Fax 218-739-4879

C-BAND SYSTEM
Package INCLUDES all of this:
71t ORBITRON mesh dish
uniden 4400 IRD

Polar tracking mount and
motorized arm

Chaparral Polarity switching feed
25°Low Temperature LNB

100ft All in one ribbon cable
Optional Decoder module

TN
(@/// i Bulz-I-Tuning
4 Meter Al you nesd to supply
( — “ Now with is ground pole to mount
== audio alert dh on. (3.5 0.0)

-
TUNE YOUR DISH
TO IT'S MAXIMUM!

LNBs
| (. New Lower
- Temp's

Dish tuning meters are a must for the serious
dealer or satellite system owner. Saves time,
frustration and money. Use when installing a new
system, moving your dish, re-alignment of a dish
that has been moved by wind, frost heaves etc.,, 35° LNB C-band 4GHz
gets you right on the satellite belt for the best 25° LNB = "

possible pictures!
0.9dbLNB Ku-band 12GHz ..
0.7dbLNB by x -
0.6dbLNB " -

Hemt Technolog;%ommercial Grade

Pico meter (meter tuning) ...........coccevvvvnne $89.95
Bulz-I-lV meter {meter & audio alent)............... 154.95

r :
! Al Major Credit Cards Accepted

1046 Frontier Drive, Fergus Falls, MN 56537 ~ Toll Free 800-334-6455
Mail in coupon or call today for the SKYVISION Satellite TV Product Catatog/Buyers
Guide Delivered free tq your mail box in U.S. and its possessions.

D Send Free Dorestic Satellite TV Products Catalog
[ send International Satellite Catalog (For International Catalog add $8.00 to cover S&H)

Phone{ ) —

T SRR PR --W—————-

5 Name——i AT L.

==

ot

State Zip
ave $3%$3%
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TOLL FREE ORDER
HOT LINE

ALLNEW--IMPROVED
STEREOFM
TRANSMITTER

LOADED WITH FEATURES

* RF AMPLIFIER

* FRONT PANEL FINE TUNING

* STABLE OPERATION

* INPUT LEVEL ADJUSTMENTS

* WORKS WITH DIGITAL TUNED RADIOS

* 38KHz CRYSTAL MULTIPLEX CIRCUIT

DC’S all new FM Stereo Transmitter Kit based on the unique BA1404
Stereo Broadcaster Integrated Circuit that includes all the complex
circuitry to generate the stereo signal. We've added an RF amplifier
circuit to provided excellent transmit range. Additional features like
electronic fine tuning, voltage regulation, 38KHz multiplex crystal, input
level adjustment makes the Stereocaster the top of the line Stereo FM
Transmitter,

ORDER STEREOCASTER $29.95

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

\ ¥ =
A great project to enhance your bench. This handy little func- > =
tion generator has a bulit-In buffer amplifier, a 3-decade range WITH TEC-200 FILM
selector switch that covers 15 hZ to 25 khZ, output level con- .
trol and function switch to select sine, square, or trlangie. « Copy ;’l‘;lcsu-lrt 3p aEt';sr: f: $ng200 film
using any plain paper copier
® [ron film on to copper clad board

MORE KITS ¢ Peel off film avnd et.Ch !
POWER SUPPLY KIT 3 DIGIT LED DVM ONLY 3" X 3' READS 0 TO W L S
PS-1$16.99 100V DC ORDER DVM3 $19.95 4
Dutput of this power supply is con- FM WIRELESS BROADCASTER FMI $ 9.95 2 )
ginfously adjustable frsol:n 1.2 wc'z);v 8038 FUNCTION GEN. KIT FGlI $9.50 ORDER TEC200-10 (HO-SHERH 5) §s. 95
DC . The LM317T voltage regulator SEQUENCER PROJECT SEQKIT $9.50
provides excellent regulation and CHRISTMAS TREE PROJECT >
Fipple rejection. IncludesalA Bulld this unique seasonal project and have UNIVERSAL DECODER IC’S
ransformer, PC board, LM317T, 2 an unusual converstion piece. Powered by REFER TO RADIO ELECTRONICS MAY 1990
inding posts, and all small parts. two D cells, 17 LEDs flash in a seemingly ran- CD22402E 7.95 CD4040 65
dom fashon. Kit includes everything except LM733 99 CD4053 59
batteries. ORDER XMASKIT $16.95 LM7805 50 LM7812 50
- CA3126E 1.95 LM7905 50
= prvenced 4C00 »50 3.58 MHz 1.00
DCELECTRONICS 372 @0 wD B W i 3

SEND MAIL ORDERS TO:
PO BOX 3203 SCOTTSDALE, AZ 85271 ADD $4.00 S&H
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PC-BASED OSCILLOSCOPES OUTPERFORM
STAND-ALONES IN COST AND PERFORMANCE

STANDARD FEATURES

- Up to 40 Megasamples/second One-Shot Digitizing Rate

- 32K Words/Channel Standard

- 2 or 4 Channel Models Available

- Plot to any Epson or HP LaserJet Compatible Printer

- Built-In Functions Include FFT, Dig. Filtering, Averaging,
Voltmeter Emulation, etc.

- Measures Pulse Width, Rise/Fall Time, Frequency, Harmonic
Distortion, RMS, Peak, Min, Max, etc.

- Store and Retrieve Waveforms and Setups to Hard Disk

- Professional Scope Software works with VGA, EGA, CGA,
or Hercules compatible monitors.

CHASE SCIENTIFIC
INTRODUCES 2 NEW
SCOPES FOR 1994

By Staff Writer

Chase Scientific Company has just
introduced its new 4-Channel 60 MHz
and 100 MHz PC-Based Digital Storage
Scopes. These scopes compliment its
already existing line of 2-channel scopes
which have useful bandwidths of 20, 40
60, and 100 MHz. Each ChaseScope’
System is completely self-contained on a
single midsize add-on board (2 required
for 4 channel version), at prices that will
make the competition cry. Just plug in
the board(s), attach your scope probes,
load the free software and you're on
your way.

These boards have completely
independent vertical channels, each with
their own 25 or 40 megasample/sec
8-bit A/D converter, 32K static ram, and
10 vertical gain settings (in 1,2,5 steps).
This gives you the same high
performance whether you are using one
channe! or multiple channels
simultaneously. Also, in addition to 27
timebase settings (in 1,2,5 steps), there
is a user programmable mode for
sweeps as slow as 1 month/division.

Post and Pre-triggering are
available  for time  reconstructed
waveforms as well as one-shot due to
the board's unique ability to use random
interleaved sampling.

These PC based scopes are
designed with the latest in Surface
Mount Technology, providing better
performance, reliability, and features
than any other board its size on the Expand= 1x
market today. Chase Scientific also SexolllyWER L
offers an unprecedented 68 day money
back guarantee.
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——
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COMPARISON CHART OF PC-OSCILLOSCOPES

CS100-40B
$1895

CS60-40B
$1595

MODEL #

Price (probes not incl.)

CS100-40A CS60-40A CS40-25A (CS20-25A
$1195 $995 $795 $595

Number of Channels
Bandwidth
Repetative (-3db)
Single-Shot (sample rate/4)
Maximum Digitizing Rate
(two channel simultaneous)
Time Base Range
Maximimum Time Resolution
Vertical Resolution
Vertical Sensitivity
Memory Depth

2 chan

100 MHz
10 MHz

40 Ms/sec
5ns-2sec/div
ins

8-bit
Smv-5V/div
32K

2 chan

60 MHz
10 MHz

40 Ms/sec
5ns-2sec/div
ins

8-bit
SmV-5v/div
32K

2:¢chan

40 MHz
6.2 MHz

25 Ms/sec
5ns-2sec/div
4ns

8-bit
10mV-10V/div
32K

2 chan

20 MHz
6.2 MHz

25 Ms/sec
5ns-2sec/div
4ns

8-bit
10mV-10V/div
32K

4 chan (NEW!)

100 MHz
10 MHz

40 Ms/sec
5ns-2sec/div
1ns

8-bit
SmV-5V/div
32K

4 chan (NEW!)

60 MHz
10 MHz

40 Ms/sec
5ns-2sec/div
ins

8-bit
S5mv-5V/div
32K

FOR FREE INFO & DEMO DISK CALL 1-800-866-7899, FAX 408-479-8572
OR WRITE TO CHASE SCIENTIFIC, 7960-B SOQUEL DRIVE, SUITE 191, APTOS, CA 95003
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Debco Electronics

4025 Edwards Road, Cincinnati, OH 45209
Toll Free Order Hot Line, 1 (800) 423-4499 - Information - (513) 531-4499

Millions of Chips, Transistors and Electronic Components in Stock!
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In addition to these catagories, we have tens ol th of other comp chlrs CPUS,
RAMs, EPROMs, PALS diodes, bridges, MOVs, resistors, chokes, torroids, LEDS, displays,
cables switches, relays, tools, instruments and other new and surplus equipment in stock.

ety Calll Or write for a complete 1iSting —

Terms and conditions of sate: (NO MINIMUM ORDERY!) - Mail all orders to: Debco Electronics, inc

4025 Edwards Road, Cincinnati, Ohio 45209 or call, loli-Iree - 1 (800) 423-4499 or (513) 531-4499 - We

accep! cash, checks, money orders (U.S. funds only) VISA. DISCOVER and Mastercard - UPS ground

shz)plng 85.00 1st. ib. - 50 each additional Ib. - 2nd Day Air- $8.50 1sl. ib. + 1.50 each add. - Next Day
ir- $17.00 1st ib. + 2 50 each add. - Most orders shrpped wrlhm 24 houls (COD orders add $5.00)

(ALL COD'S SHIPPED CASH ONLY) -

Ohvo residents add 5.5% Ohio Sales Tax of submit cemhcare of exemption.

SRNNBBIHCRINRLNELORS

ax'oaa'\txto:'aa'ﬂsrwm'\l%lsfm'slsl'w'm?abl'm'\nw
COLDBD

Electronics Now, July 1994

usands more..
59 Ful! Ilsl includes -
5| ALS, 4000, etc.

RIAS&EUSHNE

74
| 74HCY

All prices and y are subject to change without notice

2 Debco Electronics, 4025 Edwards Road, Cincinnati, OH 45209 Orders, 1 (800) 423-4499 - Info, 1 (513) 531 4499 - FAX (513) 531-4455  ad #9403
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Call(313) 566-7248  FAX .(313) 566-7258 24 hrs.
o Soeur Toanatis, Wi dbats
WE SPECIALIZE IN QUANTITY PRICING 5, 10, 20 LOTS
Make Your Leit Deal!

JERROLD SA  PIONEER HAMLIN TOCOM  ZENITH

DRX-3-DIC 8590 BA6110 CR6600-3M 5507 VIP 1600
DPBB 8580 BA5135 CR6000-3M 5503 VIP

DPV-57 8570
8550
NEW PAN NEW PAN NEW PAN
PIONEER SA-8500 SERIES JERROLD
GREEN E LITE  (BUT ALL BASE BAND) PINK PAN
BA 5000 THE PREMIER

BA 8000 = SERIES

PANASONIC TZ — PC 1453G2
By far the best basic converter on the
market today. 550 MHz (1 to 99)
parental control, sleep timer,
remote batteries, contrast and
remote control range.
SPNES Superior to all other converters

NO MICHIGAN SALES

Sh3

We are now offering a 6-month warranty. In order for warranty to be in effect, this form must be signed and returned.
FOR VCR, SECOND, THIRD, ETC. HOOK-UPS.

[] Yes, 1 agree all units are to be used or resold in compliance with Federal and State laws.
Signature Date 4
P e e e e e e e e e e e e S E eSS A
i Name __PhoneNo.( ) i
E Address , i
| City State Zip i
| It is not the intent of B & § Sales to defraud any pay television operator and we will not assist any company or individual in doing the same. !
-
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Electronics Now, July 1994

-
-
o

SUPER
SNOOPER

BIG EAR
Listen through
walls, hear con-
versations across
the room. Add a
parabolic reflector
& hear blocks
away. The BIG EAR can be hidden
about anywhere. Makes an ultra- sensi-
tive intercom, Can be used as a 1.5W
AMP. We supply a mini- electret mike
in the kit. 1"x1.75" 6 10 12vDC

RAINBOW KITsS

PHONE

TRANSMITTER
Small but mighty,
it fits anywhere.
Phone line pow-
ered, never needs
batteries.
Transmits both

sides of a phone
conversation loud and clear, wireless,
to any FM radio at great distances.
Variable tunes from 70MHz TO
130MHz FM. You can also use it as a
speaker phone. Size .5"x1"

TN "C’/Ifa’fllttr - -
—

—— -

- - ot
O
( ~ -

SWITCH
This phone line
powered switch is
small enough to
be instailed any
where. Every time
the phone is
picked up the
recorder will record both sides of the
conversation automatically. Use it in
your office to record all phone calls so
youedon't loose important information.
1"x.6"

-
-
v
R
v

AA-1 $10.95 | TEL-B1 $12.95
PHONE STROBE
RECORDING LIGHT

If you need an
attention getter,
warning light, or
flashing light for
model airplanes,

then this kit is for
you. Use it as an emergency light for
your auto, radio tower, even use it on
your bicycle. Has a varible flash rate.
Size 3.5"°x1.8" operates on 6 or 12v
DC only.

B

THE ZAPPER aciivates any radar detector within 34 of a

mile. Check the brake lights of that sports
car that just went by 90 miles an hour. Back off those 18 wheelers try-
ing to eat your back bumper. Put the fun back in driving. THE ZAP-
PER is a 10GHz amateur transmitter the size of a cigarette pack,
operates on a 9v battery, when the button is pushed, brake lights and
radar detector light the skies. Complete with the rules of the new
ROAD WARRIOR GAME... TROLLING .

FOR TAIL LIGHTS, America’s fastest grow- BUilt $49.95

P

your digital volt
meter into an accu-
rate digital ther-
mometer with .1
degree resclutlon.
Measures tempera-
ture from -4CF to
250F degrees. It has
a remote sensor 25"
SQ. and can be

your digital volt
meter into a
capacitance
meter. Turn that
junk  box of
unmarked capaci-
tors into a fortune
of usable parts.
Measures capaci-

mounted many feet | yors from <2.2pF

multi-colored
leds to monitor
our 12, 8, or Sv
C systems.
Build it to work in
1v, 1/2v, or 1/4v
steps. Great for
nicad  packs,
autos, boats,

for decorating hats,
name badges, &
model trains. Add
a box, set it on the
dash of your car,
use it as an auto
burglar  alarm.
Comes with 2
alternate flashing

TEL-SW1 $12.95 | o, s9.95 | N9 highway participatory sport. Kit $39.95
DIGITAL CAPACITANCE VOLTAGE BLINKEY D
THERMOMETER METER MONITOR LIGHT Tv NOTCH ) ‘:) FI LTE RS
The DT-3 kit will turn | This kit will turn | This kit has 7 | This kit is perfect |

FOR CHANNELS

2 thru 22 A Our TV filters eliminate

unwanted TV channels or inter-

ference that alters both sound and

p video with a beep beep beep. Works on
cable channels 2 thru 22. and the 'SNOOPER

& BULLET.

out perform most
units many times
its price. It really
stomps out a sig-
nal. The WM-1 kit
is a buffered wireless mike that operates
from 80-MHz to 120MHz FM, the fre-
quency of any broadcast FM radio.
Includes a mini-electret mike. .8°x1" 6 to

hand held radios
frequency coun-
ters. Amplifies low
levet (weak) sig-
nais. If the signal

is extremely low 2 amps can be used in
series. 1MHz TO 2.5MHz @ 2.8dB nf
1dB compression = +0 dBm gain:
1MGHz-20dB to 2.5GHz-6dB Requires

away from the | 1g2oF. 1752 | Mobile homes, or leds. Size .5"x.5" 9 NOTE: All TV Filter Kits are sold for educational purpases only. You must obtain per-
?v%%r' Size 1.5x1.2 ovDC gageBry 1Cg§)2928;§ tz 152\,D%e X mission from your local cable company before using these filters on your cable‘sys(em.
DT-3 $8.95 | CA-1  $12.95 | VM-1 $7.95 | RB-2 $3.95 DF-222 Kit $14_95
] e
: PREAMP « This Manual contains all
Smail but mighty, Ideal for preamp “‘“QO‘“@ i
this little jewel will for  scanners, ﬂ > schematics, parts & P.C.

WU B

board layouts for all of the
Rainbow Kits. Use your own

kits.

KIT BOOK $14.95
$5.00 off if you buy any kit

This VOX circuit
can be used to
operate a tape
recorder, ham
radio, CB radio, or
turn on an alarm.
The VOX-1 kit has 100MA of output.
That operates a relay, light, motor, or ?
What could you do with a sound acti-
vated switch? Size 1.5"x1.3" 7.5 TO

18vDC
\ VOX-1 $6.95

12vDC 12vDC @ 16Ma
WM-1 $14.95 | WBA-6 $19.95
acsEp | INDUCTANCE
SWITCH METER

This is the kit every one
has been asking for. Turn
your digital volt chm meter
into an inductance meter.
It will read inductors 3uH
to 7MH. Size 1.5"x1.6"

9vDC
IA-1 $14.95
CABINET $8.95

Please add sufficient postage 4C

First Ib $5.00
We will accept telephone orders for Visa or Mastercard

To Order Call

317-291-7262
ELECTRONIC RAINBOW :

6254 LaPas Trail * Indianapolis, IN 46268 )
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(800) 645-9212 Established 1945

K E L V I N (5167561750 MIC&VISA  ZoYimen
|- P G A S N ARl

(516) 756-1763/Fax KELVIN CATALOG °3

Stock No. 650412
Standard Features @ AC & DC VOLTAGES ® DC CURRENT
e P o T o ® RESISTANCE @ CONTINUITY TESTER - Buzzer ® DIODE TEST]

10 HUB DRIVE, MELVILLE, NY 11747

rm ® 10M ohm INPUT IMPEDANCE ® ACCURACY +/- 0.5% RDG
' TRANSISTOR Fneoc%umsn AUT% - INDUCTANCE
RS Bl BATTERYTEST | Uplo20MHz AN Riganton TiH
L@"’ e DG CURRENT CAPACITANCE | with 3200 counts F“&E‘g‘{%‘m“
2 ; from 1pF to 20uF  [AC CURRENT L0 AS
10 Amp CAPACITANCE
1 | TRANSISTOR DC CURRENT Jrom F t0 200uF
PR ol ANALOG BAR CURRENT
. sesatpman R iyt TRANSISTOR
10 Amp P DUTY %
20 Amp
150 LE 200 LE 300 LE 400 LE
Stock # 990122| Stock # 990123 |Stock # 990125 | Stock # 990124
$2995 34995 $4995 $7995

KELVIN Designed to meet IEC-348 & UL-1244

100 Basic 550 LE safety specifications.
. 99008731 995 'r,'m‘:' # 990126 $5995 Pro te1 cti v1e Cazses

AC & DC .- For Models 100 Basic, 150LE, 200LE, 300LE
o ACBDC o &l ® 0.5% ACGURACY

® RANGES: 20mF,
2000uF, 200uF, 20uF,
2uF, 200nF, 20nF,
2000pF, 200pF

DRCURRENT  lan A .- | |® RANGES:20mF, [ | [——————— $4.95  (ye30088)

RESISTANCE
3 1/2 Digit LCD

[ ]

[ ]

PRI R CHONONC M P r v = B | Case For Model 400LE............. $9,9  (s000116)
e CONTINUITY TEST

[ ]

[ ]

[ ]

A ® Zero Adjust 2 Y W r nt
-Buzzer ® Safety Test Leads

LOW BATTERY INDICATOR ® Test Socket for Sar e y
DIODE TEST @BATTERY TEST Plug-in Components

(Parts & Labor)

May 1993)

"Not only does the Kelvin 94 boast alot of features ... the features go the extra
distance.”

Popular Electronics (Reviewed -

] AUTO
a l'l
j V
_ “_ - - *n, :i "If we had to run into a burning building to do some emergency trouble-shooting and

R ks N ,,,,,,,,,,,, could carry in only one piece of equipment, the Kelvin 94 would be it!"

+
mmnmmmmlmw 12 INSTRUMENTS IN ONE -

DC VOLTMETER, AC VOLTMETER, OHMMETER, AC CURRENT,

v et DC CURRENT, DIODE TESTER, AUDIBLE CONTINUITY
NG E T O TESTER, dBm, FREQ COUNTER, CAPACITANCE METER,
o e @ INDUCTANCE METER, LOGIC PROBE

4890m ﬂffl
4 \.., .n,‘lf ) ® 0.1% ACCURACY @ AUTO SLEEP & AUTO POWER OFF
ON DC VOLTAGES BUILT-IN TO SAVE BATTERY LIFE
with Bypass
® TRUE RMS on
AC VOLTAGES & CURRENT @ SHOCK RESISTANT

HEAVY DUTY CASE WITH
B FREQUENCY COUNTER YELLOWRUBBERHOLSTER
TO 20 MHz & TILT STAND
gy~ 0w . B LARGE EASY-TO-READ W WATER RESISTANT SEALED CASE

Lx 007 qoom f4g,u5 4 4O Cx 3 3/4 DIGIT LCD DISPLAY
W 30 DAY MONEY BACK

aulo
power off LCR~Hz-dBm SATISFACTION GUARANTEE

S i $
i A CkiR e 199 MODEL 94 0.1% ACCURACY Water
#990111 Resistant

400mA on DC Voltages
iy A
FUsED (44}

10004
150y~

UNFiSED A\I08 WX | 0y
KELVIN TRUE RMS ™ 94

COMES COMPLETE WITH
YELLOW HOLSTER, PROBES, | Freq Counter to 20 MHz |
BATTERY, FUSE, STAND

Protective Cases for Model 94
Regular Padded Zippered .........ccccecee $Q,% {#990116)
Deluxe Padded Zippered ................... 51 4.95 (#990115)

Meter is designed in
accordance with safety
requirements specified in
|EC-348,UL-1244 VDE-0411.
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DO-IT-YOURSELF ELECTRONIC KITS

Mark V Electronics, Inc. Sale ! ©atalog & Information
8019 E. Slauson Ave., Ve f-‘l’ Decial 1 213/ 888-8988
Montebello, CA 90640 Y¢hta kspecial g, 913/ 888-6868

ORDER 1-800-521-MARK / 1-800-423-FIVE

Mark V has more than 60 kits available including high-fidelity audio
products, laboratory equipment, power supplies, light controllers,
games and numerous projects! Audio amplifiers range from 6 to 300
watts. Kit skill levels are specified as A beginner, AA intermediate,
or A dvanced Quality kits at unbeatable prices starting from $
7!t Shipping within 48 hours. Foreign orders from Mexico, South
America or European countries are welcome. In business since 1985.

REGULATED DC POWER SUPPLY
R-503 AA It 1s short circuit proof and
has ‘overload protection.
Output voltage is variable

Super fast acting relay protects
speakers agamst destrlicive DC

gy voltages. Can connect directly to over a range of 0-50 volts

; i a power amplifier or can use a M Current ?imit trip is.
separate power supply. Has a 3 pad adjustable up to max of 3A.

second tum-on delay to avoid May use Mark V #002

Kit: $15.85 tum-on thumps. (11b) Kit:$17.75 transformer. (11b)

120-250W MOSFET POWER MONO AMPLIFIER AF-2 (6 Ibs.) aa

Power Output: 250W mto 4 chms RMS(42VX2 6A transformer is
used). 120W into 4 ochms RMS(33VX2 4A transformer is used).
Frequency Response: 3Hz-22,000Hz. THD: <0.03%. Signal to
Noise Ratio: 91dB. Sensitivity: 1V RMS at 47k. Load Impedance:
4 or 8 chms. Power Requirement: +46VDC 4A or +60VDC 6A.
May use Mark V model 012 Transformer. Suggested Capacitor
Kit: § 89.80 smb.$ 114.80 10,000uf 100V Model 019. Suggested Metal Cabinet LG-1925.

300W HIGH POWER MONO AMPLIFIER  TA-3600 (51bs.) AAA
Power Output: 300W mto 8 ohms RMS. 540W music power
mto 8 ohms. Frequency Response: 10Hz-20KHz THD: <

§- ‘.' 0.05%. Sensitivity: 1V RMS at 47K. Power Requiremient: 60 to

75 VDC a 8A. May use Mark V Model 007 or 009

Kit 85.00 F Transformer. Suggested Capacitor: 10,000uf80-100V Model
Asmb.$ 110.00 019 Capacitor. Suggested Metal Cabinet LG-1925.

Power Output: 120W mto 4 ohms RMS. 72W mto 8 ohms RMS.

ﬂ"‘!‘ D Frequency Response: 10 - 20 KHZ. THD: < 0.01%. Tone Control:
] Bass £12dB, Mid £8dB, Treble +8dB. Sensitivity: Phono Input,
3mV into 47K. Line, 0.3V into 47K. Signal to Noise Ratio: 86dB.
Power Requirement: 40V DC @ 6A. May use Mark V Model 001
Kit: $63.92 Asmb.$73.95 or 008 Transformer. Suggested Metal Cabmet Model LG-1924.

SCHOOL PROJECT CORNER
po orders welcomed from schools

Melody Generator A Kit $13.85

6W Mini-Amplifier 4 8.50

Digital Voice Memo 4 28.00
36W Class A Power Amp. AA  28.50
Dynamic Noise Reduction A 26.00
Control Switch A 8.50
20 Bar/Dot Level Display 4 4  38.45
Microphone Mixer A 19.79
1W Mini- lifier A 6.87
Digital Clock with Timer 4 25.00

Stereo Pre-Amp with Mic Amp.A 9.78
Walkman Booster Stereo Amp.A  28.50

SEE OUR CATALOG FOR MORE KITS |

FLUORESCENT LIGHT DRIVER
Y-2 A (11b) This umt dnves 6-40
-2 watts fluorescent light
for portable and
emergency use. Works
Kit:$ 11.97 from a 7.2-16 VDC
battery. Includes a  "Hi-Efficiency
Switching Mode IC Drwving Circuit"
suitable for use with different lights.
SURROUND SOUND PROCESSOR
SM-333 AA (5Ibs) It has mputs for

and can also be
Kit:$73.00

used with tuners,

tape decks and
LP discs. Frequency Response: 20 Hz-
20KHz THD:Front Channel 0.05% Rear
Channel <0.25%. Input signal voltage: 0.1-
3.5V. Output: Front Channel 0.1-3.5V Rear
Channel 6.6V. Delay Time: 5-50 ms. Input
Impedance: 47K Power Requirement: 100-
120VAC, 60Hz Ready to plug when

assembled. Asmb:$85.00

SM-720 A A (7 1bs) 120WX2 Music Power
THD: <0.2%. Input
Sensitivity: Tape
300mV 47K, CD/Aux
300mV 47K, Phono
3mV 47K, Guitar/Mic
Kit:$ 75.00 3mV ( 600 ohm - 47k
ohm). Tone Control: Treble+8dB, Bass+84B.
Frequency Respanse: 20Hz-20KHz Signal to
Noise Ratio: 78dB. Power Requirement: AC
110/60Hz DC 12-16V. Ready to plug in

80W + 80W PURE DC STEREO MAIN POWER AMPLIFIER TA-802 (4 Ibs.)AA

@ Power Output: 80W per channel into 8 chms. THD: < 0.05%.

~ Frequency Respanse: DC to 200 KHZ, -0 dB, -3dB @ 1W.

1 Power Requirement: 30V AC X 2 @ 6A. May use Mark V

Kit: $ 45.94 ﬁ” v 4 Model 001 or 008 Transformer. Suggested Capacitor 8,200uf
Asmb.$5972 v ge ) 50V Model 017. Suggested Metal Cabinet LG-1924

30W + 30W PRE & MAIN STEREO AMPLIFIER TA-323A (11b.) A

- Power Output: 30W mto 8 chms RMS per channel. THD: < 0.1% from

ﬁ,‘,',-‘ 100 HZ to 10 KHZ. Sessitivity: Phono 3mV @ 47K. Tuner, Tape

L A;TF AT 130mV @47K. Signal to Noise ratio: 80dB. Power Requirement: 22 to

36V AC, 3A. May use Mark V Model 002 Transformer. Suggested

toplug in when assembled.  Asmb.:$ 85.00
3%z MULTI-FUNCTION LED DPM AA
SM-43  (11b) aAcme Voltage range:

when assembled. Asmb:$ 89.00

60+60W STEREO POWER AMP.A A

SM-302 (111bs) g provides 3 mput jack
pairs. One pair accept a
high impedance micro-
) phone. The two remain-
Kit:$ 73.00 ing pairs are for high
& low level mnput sources. Power Output:
60W per channel into 4 ohms RMS. 20Hz-
20KHz THD:<0.1%. Input Sensitivity :Mic
/Guitar 10mV, Hi 380mV, Lo 640mV.Ready

1mV-1000V. Thermometer
range :0-100C. DC current
range: 1 microamp - 2 amp.
Capacitance range: 1pf to 2

Kit: $ 34.50

microfarads. Frequency Counter: 10HZ-
20KHZ. Max indication #£1999. Power
Supply: 5-6V DC, 200ma.  Asmb:$ 43.00

Rl R e TRANSFORMERS (5-12 Ib
(5-12 Ibs.)
3 METAL CABINETS 9 u% ~TOROIDAL TRANSFORMERS
> ALUMINIUM FRONT PANEL i} #001 28V/30VX2 6A $ 28.00
3 LG-1273 3X12X7" (41bs)$ 23.85 , #002 36VX2 3A  23.00
5 LG-1684 4X16X8" (71Ibs.) 28.50 N #003 40VX2 6A 30.00
<] LG-1924 4X19X11%:"(101bs.) 34.50  —g " # 008** 28V/30V X2 6A 3800
z LG-1925 SX19X11%:"(101bs.) 38.00 / ’ # 009** 48/53V X2  8A 6600
8 [LG-1983 2%XI9X8" (Tlbs) 32.50 *\QP  #012** 33/40/42VX26A 45.00
g Minimum order: $ 20.00. We accept Visa, MasterCard, Money Orders, and Checks(allow
g 2 weeks for clearance). We ship by UPS ground inside US (min $4.00) and ship by US
w mail outside US. Please call our operator for orders over 2 Ibs. or foreign orders
116 CIRCLE 303 ON FREE INFORMATION CARD
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CoMPUTER PARTS - SurPLUS Etecraomcs - SERVICE PARTS - ACCESSORIES
- Scnoot Qry. Discounts AvaiLasLe’

SchooL & UNiversiTy P.O.s Accepren!

CARRY CASES

A.35'x125"' x 14", e $1495
Designed for small laptop or notebook
computer. Side pockets for 12 3.5" Disks
& Manual. Shoulder Strap & Handle

B. 3"x16" x 13" e -$14.95
Laptop Computer Case with shoulder
strap Outside pocket is big enough to
hold a notebook computer!

C.13"x16.5" x16.5" cc e $19.95
IBM PS/2 Transport Case

Side keyboard pouch ® Wheds & leash
Can hold Mac LC or IIsi & Monitor, lIgs

Printers & Accessories Bulk Disks CHuiprs & ROMs

Processors

Epson FX 100..
Epson FX286 .........cccceenne
Citizen GSX 130, 140, 140+ &
200GX Manual Sheet Feeder.
AH29804-0 NEW ... $24.95
Citizen GSX 130, 140, 140+ &
200G X Printer Stand.
AH29806-0. NEW ............ $7.95

Power Supplies

Mini Tower Case Power Supply.
145 Watts. Refurbished.......$20.00

52.5" DSDD Disks (100 pcs) -...$12.00
3.5" DSDD Disks (50 pcs) ..
35" DSHD Disk (10 pcs) ...
5.25"Cleaning Disk...
3.5” Clearing Disk

Backup Tapes

DC2000 Tape (Gigatek brand)$12.00
DC600 Tape (Gigatek brand).......$9.00
GC9100 (1 Gig, Gigatrend tape). $19.00

Cables & Connectors

80287-8

V20-8........

MC68030-16

MC68882-16...

16550 (Enh. serial port chlp) $13.00
RAM

4116, 4164 or short lead 41256 -12
or-15.. e ...50¢
41024 (1 Meg x 1) or 44256 ...$3.00
256x8 -15 SIMM...$3.00 /-12..$4.95
256x9 SIP -12.... a
256x9 SIMM -80
Batteries

1/2 AAssize, 3.6V lithium....$4 .95
AT Type "plug in" 3.6V or 6V $6.95

EPROMs

2716 or 2732
2

System. Has 3 pockets inside. Rigid NEW e s $29.00  DB25IDC (Flat ribbon) connector

Bottom Side handles. Well Corstructed!  XT Power Supply 135W ..$25.00  M/F... 49¢

IR i 1T sla9s BMXT6SWattD/S ... $5.00  Dpas IC (Flat ribbon) conneetor

g 20 R ceemeseen 2 300W. Tower or AT Type...$49.00
Olivetti Carry case. Canbe used tocarry AT power Supply. 200W e 49¢
many different computer systems. RefUID o cevvrenrreerecenvemmmasosencens 2900 MFM/RLL, IDE or Floppy.....$1.00
. I3 101 < - JONR SRR $

aifgie /eabinal I Lic Maclich/a Serial Link Cable

fmm‘&g;mmxgb We can repair most types Tolink two computers for data

ric, shoulder strap & handle. °Cf pawer S VPR ies. yrancfer. Ends. Canbe DBY to DB9
e e OT€. i DBYto DB25. ... $9.95

E 155"x125"x275" .......... $1995

Exterior pocket 13" x 9" x 1.5". Interior
has positionable retainer and small
“attache” panel for 3.5" disks, pers,
papers. Padded case. Black with red

hi ts, handle, shoulder stra
Ong}ﬂ!gh 24 mrgl p

Fl12Ux15"X 275" cceverervevenees $19.95
anpedextenoﬁetlZ x12"x1"

handles & der Strap.
Greemsh oolor. Originally for

Fujitsu Cash Drawer.
Hooks up to any receipt printer
w/parallel I/O. RJ45 Has check
"deposit” slot in front of drawer.

$75.00

Used 360K 5.25" Drive.......... $14.95
Used 1.2 Meg 5.25" HH .......
IBM PS/2 720K Drive OEM for

I1BM, Mitsubishi Part............ $59.00

Mitsubishi.

Ask for our Apple ][ Related items, specials & surplus electronics.

Alltech Electronics Co.

Ocders Only:

800/995-717173

SPECIAL S
Dexxa Hand Scanner 300dpi
$59.00
XT System Refurbished
Mono Monitor 360K Drive
$95.00
AT System ¢ Mono Monitor
8 Mhz ¢ 1024K ¢1.2M Drive
$159.00

Monitors

9" Composite "Box" type cabinet.
Green screen. Good for security moni-
tor. Input for 75Q (standard) or High
mpedance...........ooooeeeiererineninnns $35.00
Co or Composite Monitor. Not suitable
for 80 column text but can be used for com-
puter , Nintendo, as a video
monitor. Some have sound input also.
%)ecx?l $69.00
sed /Refurbished Mono. DB9........$35.00

Computer & Drive Cases

Desktop XT/AT Case & 150W P/S
Turbo Switch & LED, 2 Exposed HH
drive bays......coeverveceicecnenenrecnsenas $29.00
Externa Floppy Drive Case. Holds two
HH drives or one FH drive. With Power

Supply... ..$19.00
External MFM/RLL HH HD Case
Holds HH 5.25" Hard disk .......... ...$19.95

Open face SCSI Case & P/S. For
CyQuest or CD ROM. Two 50 Pin
entronics Connectors. .......cccveveeen. $45.00
External SCSI Case & P/S For 5.25” or
35" HH Drive. Two 50 Pin Connectors

& ID Selector...........cuncmerrnrirnerenncs $45.00
Full height SCSI Case & P/S. Holds 2
HH Drives or 1 FH...........ccueeeces $65.00

External CD ROM Drive Case
36 or 40 Pin CD ROM Dirrives. To install
a CD on your system externally....$45.00

All other Inquiries: & Tech Supgoﬂ:
Fax (School PO's, Quotes, Info.):
We Buy Excess Computer Related Equipment.

602 Garrison St. Oceanside. CA 92054

9-6 PM Moo Fei. - 9-5PM Sat.
619/721-7733
619/721-2823

Peripheral Cards &
Accessories ® Keyboards
AT Floppy, Serial & Par Controller............ $9.95

AT IDE HD Controller .$9.
Mono/Parallel Port...
Universal Video Card 8Bit

CGA/EGA/VGA $39.00
Full Length CCA W/RCA [+19 1 SUOUROR $14.95
ECA Card... e ....$29.00
101 Keyboard (NEW) .$29.00

5 Pin kybd to PS/2 adapter
16 Bit Backplane board......c..cccocccvies
Microsoft InPort Mouse Card (only)........ $19.00
Winning Wordperfect 5.1 in 5 hours!...
AT 2 Meg Mem. Exp Card w/2 Meg
101 XT/AT Keyboard....
Keyboard Wrist Pad.....ccceveevcerecvenirssinns

KESTOR SOLDER $4.95 EA.
Flux Core

o CA Residents please add 7.75% Sales tax.* Minimum shipping & handling charges $5.00. (This covers most arders) * Warranty: Used /Refurbished products
have 8 90 day warranty * ALL Returns must have an RMA ¢, call before shipping back to us. + No Returns without an invoice. Shipping & Handling charges are
non-refundable + 20% Restocking charge. appiies to products purchased in error & incompatibility probiems. ¢ School & Undversity Purchase Orders accepted,

others on AOC only. ¢ Prices and availability subject to change at anytime without any notification whatsoever. * Some Products are refurbished product.
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International Inc.

1" Titanium Dome Tweeter

Features a ferro
fluid cooled Kapton
voice coil and a
rubber surround.
Very natural sound-

chnicians’ Turntable
RS-232 A-B Switch Te i

Fully shielded, steel en-
closed data switch with goid
plated female connectors.
All 25 pins switched through.
High reliability rotary type
switch. Compact size. Anti-
skid rubber feet. Boxed.
Can be used to switch mul-
tiple printers or computers.

1 year guarantee. Net
weight:” 1-3/4 Ibs.

#EN-130-010

REAR VIEW

Turntable to speed repair of VCRs,
TVs and more. Allows technician to
easily turn unit for convenient repair.
Dimensions: 20" W x 15" D x 1-1/8"
H. Black pebbled surface. Includes
4 anti-skid adhesive feet. Net
weight: 9 Ibs.

#EN-360-427 ..........ccc..e.

ing high frequency oo imtpstrce.

reproduction with

extended response to 30KHz.
+Power handling: 50 watts RMS/75
watts max *Voice coil diameter: 1"
*Impedance: 8 ohms *Frequency
response: 2500-30,000 Hz ¢Magnet
weight: 5.3 0z. *Fs: 1000 Hz ¢SPL:
93 dB 1W/1m eNet weight: 1 |b.

#EN-275-050 .. $17% ... $15%

(4-UP)

10" Treated Paper Cone
Woofer : >
This 10" /

High Volitage Capacitor Kit

This 85 piece kit contains a selection
of 250, 350, and 450 volt electrolytic
capacitors. § pieces each of 1, 2.2,
3.3,4.7, 6.8, 10, 22uf and 2 pieces
each of 33, and 47uf, 250V radial

This multi-speaker distribution box features metal construction, inputs for
left and right channels, and 8 set of speaker outputs. Color coded,
spring loaded pushbutton terminals accept 12 to 22 gauge wire. Built in
impedance protection can be switched in or out. Power handling
capacity: 300 watts (impedance protection switched off), 150 watts
(impedance protection switched on). Black color. Made in the U.S.A.
Dimensions: 19"W x 3-1/2"H x 2-1/4"'D. Net weight: 2 Ibs.

coil and vented pole piece.
*Power handling: 70 watts RMS/
105 watts max ¢Voice coil diam-
eter: 1-1/2" ¢Impedance: 8 ohms
*Frequency response: 30-2,800
Hz +Magnet weight: 20 0z. *Fs:
31 ¢SPL: 91 dB 1W/1m #Vas:
4.1 cu. ft. ¢Qrs: .35 +Qes: .39
*Qms: 3.69 *Xmax: .27 in. *Net
weight: 4 Ibs.

#EN-295-260 $29% _ $26%

(a-uP)

12" Musical Instrument Speaker

Ribbed
paper cone
with treated
cloth accor-
dion sur-
round.
Vented pole L -
piece for heal
dissipation and
reduced distor-
tion. Perfect replacement for many

) PIONEER

caps. 5 pieces each of 1, 2.2, 3.3,
woofer fea- 4.7p, 10uf and 2 pieces each of 22, #EN-300-600 3149809«:»{
tures a non- 33uf, 350V radial caps. 5 pieces Deluxe TV Wall -
pressed, poly- each of 1, 2.2, 4.7uf and 2 pieces of ¢
mer laminate 10uf, 450V radial caps. Ov%r $62.00 g:g;er sl Tf(f)ggle Mounting System
cone and a rub- o wholesale cost if purchased individu- | center o Deluxe wall
ber surround. ally. Net weight: 1 Ib. toggle switch. 6A, bracket fea-
Well suited for applications #EN-020-950 $49% 125VAC. (172 tures heavy
where a high level of perfor- | TN UETTIOY eeeereanneaninenens gacs | mount.) duty, all steel
mance is desired, but at a rea- 0 construction
sonable price. Aluminum voice 22 Amp Power Supply #EN-060-087 .817 . $1 wowey | and the plat-

The perfect form is adjust-

test bench
power

F-59 Deluxe Connector
Popular connector for

able from 12-1/4" &
to 16-3/4". Has 4 pivoting points

i and swivels 180 degrees for a vari-
ilé%p(l:);.n cable TV systems. r":'f- » ety of viewing angles. 60 Ib. capac-
run just Full attached ferrule U y ity. White enamel finish. Must be
SBaitan for hex crimp. Securely mounted directlyfo studs. Net

y holds RG-59 cable. weight: 9 Ibs.

12 VDC powered product with-
out worrying about overloading
the supply. Highly regulated IC
and transistor circuitry with built
in crowbar protection alarm.
Dual metering for voltage and
current. Output adjustable be-
tween 10-14 VDC. Adjustable
output current for testing ampli-
fiers. 2 year warranty.
Specifications:
¢ Output voltage 10-14 vDC

#EN-090-355 .. 29¢ #EN-240-772 ., $36% ... §32%

(4-UP)

Mag-Lite Focusable Flashlight

These high tech flashlight from ”
Mag-Lite are constructed of ru%- ,,
ged aircraft aluminum for shoc ;
resistance and are anodized in-

side and out to guard against corrosion. High intensity light beam can
be easily focused from a flood to a spot. Rubber “O” rings provide ex-
cellent moisture resistance. The sealed switch is self cleaning to elimi-
nate oxidation and to ensure high reliability. Don't settle for imitations.
See why most police and fire departments across the country use Mag-
Lite! Includes spare krypton lamp. Lifetime manufacturer warranty.
Designed and manufactured in the U.S.A.

@& MAGLITE

¢ Output current (cont) 22 amps
¢ Output current (surge) 25 amps
9"x5"x11"

¢ Dimensions ....
* Net weight

P.A. and musical type speakers.
+Power handling: 150 watts RMS/
200 watts max. *Voice coil diameter:
2 inches ¢Impedance: 8 ohms
*Frequency response: 50-5000
+Magnet weight: 50 ozs. ¢Fs: 50 Hz
*SPL: 96 dB 1W/1m eVas: 3.56
*Qrs: .43 *Qes: .49 *Qus: 3.62
*Xmax: 129 *Net weight: 10 Ibs.
*Manufacturer model number:
A30GC50-52FQ.

#EN-290-142 .. $49%, ... 845% = #EN-335-123 .. §12%

20 Price Price Price

#EN-120-504 139, $129 -up) Part # Description (1-3) (4-9) (10-UP)

EN-361-510 2 D-cell black $22.90 $20.50 $19.50

Strobe Flasher EN-361-515 2 D-ce:: red 22.90 20.50 19.50

EN-361-520 3 D-cell black 23.90 21.45 19.95

ficaihenp el red EN-361-525 3 D-cell red 2390 2145 1995

Includes 9/15" EN-361-530 5 D-cell black 2595 2350  21.90

mounting stud and EN-361-535 5 D-cell red 2595 2350 21.90

foam gasket. Op- EN-361-540 Mini AAA cell black 11.50 9.95 9.25

erating rangé 6-12 EN-361-545 Mini AAA cell red 11.50 9.95 9.25

VDC. 2-3/3" (W) x EN-361-550 Mini AAA cell blue 11.50 9.95 9.25

1-5/8" {dia). Net EN-361-555 D-cell wall mount brackets 5.20 4.70 3.95
weight: 1/4 Ib. Cabinet Carpet

25
(1-9) ™ $11 “uP - This high quality carpet conforms easily to sharp corners

3M Super 77 Spray Adhesive

A high tack, fast drying transparent
adhesive to permanently attach
carpeting, cloth, foils, foams, etc. to
wood, metal, painted or unpainted
surfaces. High initial “grab” with
sufficient time to position materials.
24 oz. can with two spray head
actuators (wide and round).

because it has no stiff backing. You can also stretch it
to cover irregular shapes. This is the covering of
choice for car, stage, and amplifier cabinets.
Carpet is strong, yet easy to cut with knife
or scissors. Adhere with spray adhe-
sive or latex contact cements. Pro-
vides protection and good looks. Sold
by the linear yard. 54" wide.
#EN-260-765 Dark Charcoal
#EN-260-767 Medium Grey
#EN-260-768 Jet Black

#EN-340-255

Per Linear Yard, 36" x 54" ............. $4

sg“u-n)

S0
{1-49 YDS) {50 YDS-UP)

Parts Express

340 East First St.
Dayton, Ohio 45402
Local: 5613-222-0173
FAX: 513-222-4644

*30 day money back guarantee #$20.00 minimum order eWe accept Mastercard, Visa, Discover, and company
C.0O.D. orders *24 hour shipping *Shipping charge = UPS chart rate + $1.50 ($4.00 minimum charge *Hours 8:30
am - 7:00 pm ET, Monday - Friday #9:00 am - 5:00 pm Saturday. Mail order customers, please call for shipping
estimate on orders exceeding 5 Ibs. *Foreign destination customers please send $6.00 U.S. funds for catalog.
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Parts
Express

Internatlonal Inc.

Teac Floppy Disk Drives
High quality disk
drives made by
Teac. Standard &
putty color. High
density 3-1/2",
1.44 MB and
5-1/4", 1.2 MB.

(3-1/2" drive) o
#EN-130-530 .. $59%,,,, . $55%
(5-1/4" drive) o
#EN-130-532 .. $69%, .$64%

The Ultimate Test CD

The Ultimate
Test CD was
designed for use
by both the audio
amateur and the
professional
sound engineer.
This CD can be
used to test CD players, speakers,
amplifiers, and for tuning instru-
ments. The manual is written in
easy to understand English and
takes you step-by-step through each
track of the CD and expiains its
purpose. The Ultimate Test CD is a
necessary tool for anyone who is
serious about quality audio sour;g.

#EN-510-100 ......cc0eveene Ee—

EACH

Ungar UTC SS

SSis an
eco-
nomical
dual
wattage sol-
dering station
for use in the *
home, shop or unGan
at work. Dual temperature capa-
bility makes it ideal for surface
mount components. Station in-
cludes an iron holder, and tip
protects electronic components
from static discharge. UL listed.
Net weight: 2 Ibs.

80
#EN-372-060 ....vvonvn. $59% .,

Head/Disc Cleaner

Head and Disc Cleaner is a CFC free cleaner which
will remove carbon deposits, metallic oxides, dirt,
dust and other contaminants from magnetic heads.
Non-flammable Head and Disc Cleaner has superior
cleaning properties compared to freon blends and is
safe on most plastics. HCFC blend. 6 oz. liquid.

3 In 1 Universal Remote

This remote will oper-

ate any remote con-

trolied cable box, TV

or VCR at just a frac-

tion of the cost of a

factory reptacement!

This unit is already
preprogrammed to in-

clude the most common

codes. [t is attractively

styled, durable, and eas!

to set up and operate. The
manufacturer even offers a

tolt free consumer help line to an-
swer questions and provide cus-
tomer assistance. Requires.2 AAA

6-1/2" Two-Way System

The basis of all architectural audio systems.

system for main and/or surround speakers.

aslly instailed in any 2 x 4 or larger wall.
Retrofit design allows instaliation in new or
existing walls in minutes. Features high
quality crossovers and premium drivers that
can outperform the name brands.

oz. magnet, 1" field replaceable soft dome
tweeter. Integral 2-way Crossover with

{D). Net weight: 9 Ibs. per pair.
#EN-300-036 .............. $249°”(Sua ST

This is our most popular in-wall. The perfect

Specifications: 6-1/2" poly wooter with a 10

e —

pushbutton wire terminal. 8 ohm impedance. )
Frequency response: 40-20,000 Hz. 40 watts RMS/80 watts max power handling
capability. Sensitivity: 90 dB 1W/im. Dimensions: 8-1/2" (W) x 12° (L) x 3-1/2°

95
..... s12a% o $112%

batteries (not inciuded).

Kester “44” Solder
#EN-180-565 .. 12, . $9%

Designing, Building,
And Testing Your
Own Speaker System

and non-conductive flux for faster

Kester “44” rosin core solder is designed
for electronic and electrical work. It uses a
fast acting, instant wetting, non-corrosive,

soldering and a strong, long lasting bond.

yourselfers through the building

Completely revised Alloy Price Price
and updated ‘g reflect Part # Lead/Tin  Spool Dia. {1-3) (4-UP)
i EN-370-080  60/40 11b. 031 $1095  $9.95
o Davd & ssmuns | EN-370-090  60/40 1 1b. 050" 10.95 9.95
o boctegley o= | EN-370-098  60/40 41b. 031 4380  39.50
will guide do-it w | EN-370-072  63/37 11b. 020" 13.60 12.25

EN-370-074  63/37 11b. 031" 11.50 10.50

and testing of low-cost speaker
systems that rival the most ex-
pensive units on the market. 224
pages. Copyright: 1990. Third
edition. Net weight: 1 b,

#EN-500-021

Magnetizer/Demagnetizer
Handy device to ]
magnetize (ordemag- §i
netize) screwdrivers, [
tweezers,and various
other tools.

o ¥ 90 30
Speaker Surround Repair Kits Lokl $8 (10-upy

Don't throw away expensive

loudspeakers. just because the foam

surround has dry rotted, or has been

punctured. With these new repair kits

from Parts Express, you can save Y
BIG bucks by repairing the foam

surround and avoid costly

loudspeaker replacements. The kit = g
includes 2 pair foam surrounds e w*‘s
{except for the 15" kit which — M g
includes one pair), a plastic syringe -

filled with 25cc of adhesive (specially

formulated for various speaker cone materials), 5 foam swabs for
apptication of glue, and complete repair instructions.

Price Price
Part # Size (1-3) (4-UP)
EN-260-920 8" kit $19.95 $17.95
EN-260-925 10" kit 20.50 18.50
EN-260-930 12" kit 21.90 19.90
EN-260-935 15" kit 22.90 20.90

36 Piece Precision Driver Set

Contains 6 indi-
vidual kits. Eac
Mood?/ kit con-
tains locking,
chuck type,
knuried steel
handles and 5 inter-
changeable ends. The set’in-
cludes: Slotted Screwdriver Kit
(.040", .055", .070", .080", and
100" slotted blades), Cross
Driver & Awl Kit ( 1 awl plus,
.055"/1.4mm/#000, .080°/2.0mm/
#00, .100°/2.5mm/#0, and .125"/
3.2mm/#1 cross recess blades),
Hex Driver Kit (.035", .050",
.062°, .078", and .093" hex
blades), Torx® Driver Kit (T-8, T-
7, T-8, T-9, and T-10 Torx
blades), Socket Wrench/Nut
Driver Kit (5/64", 3/32", 7/64°",
1/8", and 5/32" socket wrenches),
and Open End Wrench Kit (7/64",
1/8, 5/32", 3/16", and 1/4" open
end wrenches). includes black
leatherette case.

35990

#EN-361-215 $65%

(r-3) (4-UP)

12V, 15 Ah Battery

starter battery, and more. Sealed in
terminals. Dark blue color.

Limited availability.

Save big on this rechargeable lead acid
battery. Has many uses: computer back-up
upgrade, alarm back-up battery, garden tractor

impact polystyrene case. Bolt and nut type
Dimensions: 7"W
x 6-1/2"H x 2-15/16"D. Net weight: 14 Ibs.

Compare to
ssqoo

a high

#EN-149-100 ......
HEN-381-075 cooveummanmccrncnnceens $3%,., $3% . $3%,.0n) B

; " | Chamois Swabs
Drive Belt Kit Genuine
We've selected 18 of our most popu- ey e BELY KA sheepskin
lar VCR, cassette and turntable belts i IR SR T eyt swabs
10 include in this kit. 87 belts total, ] t | for
five each of 17 square belts from fisliwssse=ainvieewsl | cleaning
2.3"to 13.2" for VCRs and cassettes, 7 FRen " A delicate
and 2 each of the 23.6" turntable ; — e video and
beit. Have the belt you need in stock m audio heads.
when you need it. A $50.00 value. Chamois leaves no residue. 10
Net weight: 1/4 Ib. pieces per package. Reusabie.

_400- 95 60

#EN-400-910 $29 xr_| #EN-200-028 szu(hsPKGS)Sz (10PKGS-UP)

Parts Express

340 East First St.
Dayton, Ohio 45402
. Local: 513-222-0173
FAX: 513-222-4644

1-800-338-0531

CALL TOLL FREE
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13406 Saticoy Street
North Hollywood CA 91605-3475

Price: $395.00

TEKTRONIX 528 SOLID STATE
N.T.S.C. WAVEFORM MONITOR

NEW
AN/URM-120 50 OHM
THRU-LINE RF WATTMETER

Frequency range: 2MHZ to
1000MHZ. Power range: 10
Watts to 1000 Watts.
USWR= 1.08 to 1. Uses
three plug-in coupler ele-
ments, {inciuded). CU-753
210 30 MHZ 50 10 100 Watts
CU-754 25 t0 250 MHZ 10 to 500 Watts
CU-755 200 10 1000 MHZ 10 to 500 Watts

Connector: Type N. Case included. Size: 7'W x
658"H X 71470 Weight: 6.5 lbs. Price: $285.00

TEK MODEL 7603N
Oscilloscope: Mil Spec AN/USM-281C, 8 x
10 CM display, 100 mHz response which ac-
cepts standard 7000 series Plug-Ins. Vertical
Plug-In: 2 ea. 7A15 (AM-6565), frequency
BW 75 mHz, maximum sensitivity 5SmV/DIV.
Horizontal Plug-In: 1 ea. 7853 (TD-1085),
triggering to 100 mHz, minimum, sweep-
time 50NS/DtV, has delayed sweep capacity.
Includes cover probes accessories. Price: $495.00

JONES INSTRUMENT TACHOMETER
Centrifugal Mechanical tachometer. Measures RPM scale fo
500 RPM. Coupling shaft W". Accessories: various size rubber

tipped drive couplings.
New Price: $75.00

HEWLETT PACKARD 8640B-OPT 323

SOLID STATE SIGNAL GENERATOR

{wio synchronizer) Frequency range: 450 KHz to 512 MHz, to
1100 Mhz with external frequency doubler option suppfied.
Ten Frequency bands in octave increments from 500 KHz;
band 11 for doubler use. Accuracy: 6 digit LED read out.
Stability: < 1000 ppm, Output power: —145dBm to +10dBm
{0.083Vto2V)into 509 Impedanceis 500, VSWR < 2.00n 2
Vand1Vrange <1.3onotherranges > Modulation: Internal
AM, FM and PM, external AM, FM and PM. Pulse frequency:
0.05 10 5 kHz. General: Power Requirements: 100, 120, 220,
240V, 48 hz 10 420 hz, 2 amps. Size: 6" (H) X 19" (W) x 1314"
(D). Wt. 60 Ibs. Includes ruggedized case and manual,

Price: $795.00

Current Hewlett Packard Prices: $12,050.00

'COLLINS HF3050 SOLID STATE
SYNTHESIZED RECEIVER

Freq: 250KHZ to 29.99999MHZ; 10HZ steps thumb wheel tun-
ing. Modes: SSB, USB, LSB, CW, AM. B.W.: 2.7KHZ, 16KHZ.
Sensitivity: 0.7MV 10dB S+ N/N. Computer controllable.
Squelch. Power: 103 to 127U, 47 to 63HZ/207 to 253V, 80 watts.
Size: 7"Hx19"x 20.9'D. Wt: 42 Ibs.

Price: $2500.00

Collins 6515-1 synthesized, solid state HF receiver, AM, CW,
SSB, FM, ISB. Freq: 250 KHZ 1029.9999 MHZ. IMHZ, 0.1 MHZ,
100 CPS steps. IF filters: 16MHZ, 6MHZ, 3MHZ, 2.7 MHZ, 0.5
MHZ, No0.2. Input power: 115/230v, 47 1063hz, 70 to 110 watts.

Price: $1,895.00

DAYTON CAPACITOR MOTOR
5K504 V2HP capacitor start 1725 RPM 115V, 60HX, 1PH. Sleeve
bearings rubber mounted open, driporoof thermal protec-
tion nema 56 frame %" dia. shaft 312" shaft HT.
New Price: $75.00

AN/USM-117 TRANSISTORIZED
DC-6, MH; OSCILLOSCOPE

Specifications: CRT Size: 2%" x 2" - Vertical Bandwidth:
DC+6 MHc - Sweep Ranges: .1 microsecond div. to 1 sec. -
Horizontal Bandwidth: DC-500 Hz - Power Input: 115V/50 -
1000 HzA Ph - Dimensions: 8" x 9%4"W x 1812"D (including
front cover) - Weight: 23 Ibs. complete.  Price: $135.00

HP MODEL 6068
Signal Generator: Later version of 606A. Frequency range of
50 KHz to 65 MHz in size bands; accuracy +1%. Output level
is continuously adjustable from 0.TuV to 3V into 50 resistive
Lsload. Modulation level of 010 95% on 1V attenuator range and
below, 0 to at least 20% on 3V range Price: $375.00

GENUINE U.S. NAVY
30vacuumto + 300 PSi Bronze Encased Gauge. 5v4" diame-
ter Y4" male NPT.

New Price: $85.00

ITT UHF POWER AMPLIFIER AM6155/

GRT-22
Frequency range: 225 MHZ K 399.95MHZ, Power Qutput: 50
walts. Impedance: 5000HMS. Modulation range: %0% +
10%. Power Req: 1057120V/210/240 at 47 to 420 HZ, 610 watts
max. Size: SVa'H, 17%'W, 18V2°D a1 70 Ibs.
Price: $300.00

(818) 787-3334

(800) 235-6222

FAX (818) 787-4732
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wWWW americanradiohistorv com



www.americanradiohistory.com

C & L ELECTRONICS
BUY — SELL — TRADE

« 90 DAY GUARANTEE »
10 Day Inspection Period

Assoc. Research 5040 AT Hy Pot Tester . . . . . .. ... ... 500.00
Datapulse 101 , . . . . Pulse Generator. ... ......... 76.00
Fluke 332B . . . . . . . DC Voltage Calibrator . . . . .. .. 800.00
Fluke 540B-110 . . . . . Transfer Standard . ... ... .« 2,000.00
Fluke 721A . . . . . . . Lead Compensation . . . . . ... . . 500.00
Fluke 845A . . . . . .. Null Detector . . . . . ... ..... 300.00
Fluke 887AB . . . . . . Differential Voltmeter . . . . . . . . . 400.00
Fluke 895A . . . . . . . Differential Voltmeter . . . . . . . .. 350.00
Fluke 931PB . . . . . . True BMS Voltmeter . . . . . .. . . 400.00
Fluke 1953A . . . . .. Frequency Counter . . . .. .. ... 450.00
Fluke 6160A . . . . . . Frequency Synthesizer . . . . . . 660.00
GR1616A . .. .. .. Capacitance Bridge . . . . . . ... 1,200.00
GR 1620A ... ... . Capacitance System . . . . . soe e 2,000.00
HP203A ........ Function Generator . . . . . . .. .. 400.00
HP 334A . . . .. 3 Distortion Analyzer . . . . . ... .. 600.00
HP83A . ....... Display as trws v 5 e'sigw v v v p 2,000.00
HPAIT26A =6 3o e ns Scope, 276MHZ . . . . .. ... ... 700.00
HP 1740A .. ... .. 100MHZ Scope . . . . . ....... 500.00
HP3651A . ...... Transmission Set . . . . . . ... .. 750.00
HP 3456A . .. .. .. Digital Voltmeter . . . . .. ... .. 900.00
HP 3676A/001 . . . .. Phase Gain Meter . . . . . . . , - .. 900.00
HP 3675A/002 . . . .. Phase Gain Meter . . . . . . .. .. 1,000.00
HP 4800A/4801A . . . . Vector Impedance Meter . . .. ... 450.00
HP 4815A w/Probe . . . Vector Impedance Meter . . . .. .. 800.00
HP5340A . ... ... Frequency Counter, 10HZ to 18GHZ . 1,000.00
HP 5328A w/OPT 011 . Counter, DC to 100MHZ, 9 digit . 450.00
HP606B . .. ... .. Signal Generator . . . . .. ... .. 350.00
HP 3325A . Synthesized Function Generator . 2,000.00
HP 3330B » o il A Automatic Synthesizer . . . .. ... 800.00
HP 3467A . . ... .. Logging Digital Multimeter . . . . . . 900.00
HP3s81C. . ... ... Selective Voltmeter . . . . . . . .. . 995.00
HP 37224 . ... ... Noise Generator . . . . . . ... .. 1,250.00
HP3776B .. ... .. PCM Terminal Test Set . . . . . .. 1,000.00
HP 49364 . .. .. .. Transmission Test Set . . . . . . .. 1,600.00
HP 4940A . .. .. .. Transmission Test Set . . . . . . ... 600.00
HP 5346A . . ... .. Frequency Counter, DC to 500MHZ . 1,000.00
HP 6111A OPT 0.5 . Power Supply, 020V, 0-1A . . . . . .. 225.00
HP6112A .. .. ... Power Supply, 040V, 05A . . . . . .. 225.00
HP 7004B . . ... .. X-Y Recorder . . ... ........ 400.00
HP 7016B . ... ... X-YRecorder . . .. ......... 250.00
HP 7044B . ... ... X-Y Recorder . . ... ..... 500.00
HP7225B . ...... Graphics Plotter L, 300.00
HP 8405A . . ... .. Vector Voltmeter . . . ... ... .. 600.00
HP 8443A . .. .. .. Generator (less cable) . . .. .. .. 300.00
HP8568B . ...... Spectrum Analyzer, 0-1500MHZ . . . 2,000.00
HP8620C. . ... ... Sweep Oscillator Frame . . . . . . . . 6500.00
HP 8620A . Sweep Oscillator Frame . . . . . . .. 400.00
HP 8650A . ... ... Storage Normalizer (less cable) . . . . 275.00
Krohn-Hite 35600 Filter v o oG . o . v i mdwsaw. 350.00
Krohn-Hite 7600 . Wideband Amplifier . . . . . .. ... 700.00
Kelthley 226 . . . . . . Current Source . . . ... .. .. .. 376.00
Kelthley 247 . .. ... PS,03KDVC,6MA . . .. ... ... 500.00
Rockland 5100 . . . . . Synthesizer, 2ZMHZ . . . . . ... .. 600.00
RodL M25 .. ... .. Ground Tester . . . .. ... .... 700.00
Shalltronic 817C . . . . Decade Box, .01 to 100 Ohms . . . . . 126.00
TEKC89 . ....... Camera . . . ... ...... ... . 200.00
TEKS4 . ....q:.: Sampling Head . . . . . ... .... 600.00
TEK 1L60 . ... ... Spectrum Analyzer . . ... ... .. 300.00
TEK 465 w/DM44 . . . Scope, 100MHZ . . . .. .. ..... 650.00
TEK 465B OPT05 . . . Scope with TV, 100 MHZ . . . .. .. 860.00
TEKB620A . ... ... NTSC Vectroscope . . . .. ... .. 1,000.00
TEKS576 . ....... Curve Tracer 220W . . . . . .. .. 1,800.00
TEK 7A13 . . . . . . . Differential Comparator LED . . . . . 400.00
TEK 7A22 . ...... Differential Amplifier . . . . . . . .. 500.00
TEK7A24 .. ... .. Amplifier s« Wame Fd dadiav . 500.00
TEK 7A29 ., .. .. .. PlugIn, IGNZ . . .. ... ...... 750.00
TEK7B16 . ... ... Time Bases , o/s s . s 4 s ulbh g as - 500.00
TEK 7B63AOPTO5 . . . Plugln . .. . ... ......... 300.00
TEK7CTIN . . . . . . . Curve Tracer, 0.6W . .. .. ... .. 400.00
TEK 7D20 . ... .. . Programmable Digitizer . . . . . . . 1,600.00
TEK 7L5/L3 . . . Spectrum Analyzer . ... ..... 2,200.00
TEK7L13 ... .. .. Spectrum Analyzer, 1IKHZ to 1.8 GHZ 2,860.00
TEK 1480R . . . . . . . Waveform Monitor . . . . .. ... 1,000.00
TEK2901. . ... ... Time Mark Generator . . . . . . . .. 360.00
TEK7844. .. ... .. - Dual Beam Scope, 400MHZ . . . . . . 760.00
Velonex 510 . . . . .. Transient Generator . . . . . . .. 1,000.00
Yokogawa 2524 . . . . . Power Factor Meter . . . .. .. .. 600.00

Test Equipment WANTED! Will Pay Within 24 Hours!

Philadelphia, PA 19115 464-5856

CIRCLE 173 ON FREE INFORMATION CARD

Z=-M/ANN GABLE

SUPPLY
“DEAL OF THE YEAR!”

WARRANTIED & GUARANTEED IN STOCK ITEMS

CLEARANCE- CLOSE OUT-ITEMS

Payment Methods: Credit Card, Pre-payment or COD |
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BRAND NEW
1 YEAR
WARRANTY

DESCRAMBLER MODELS

Add On Descrambler for all JERROLD $
Systems (Except Base Band) Guaranteed to 89 6-10
Work Anywhere Coast to Coast (Model JD-3)  g119 1.5

Add On Descrambler For All PIONEER 4
Systems. Guarantered to Work Anywhere 389 E10
Coast to Coast. (Model PD-3)

$119 15
Add On Descrambler For All SCIENTIFIC ATLANTA G
Systems (Except 8570, 8590, 8600). $ y
Guaranteed to Work Anywhere ‘89 6-10 SCIENTIFIC
\Cosst o Coast. (odel SA0-) 119 15 ) ATLANTA 8580
— Features
iy * Wireless Remote Control

* Favorite Channel Recall
* Parental Lockout

BRAND NEW
1 YEAR

" WARRANTY $289'*

ADD ON DESCRAMBLERS

ZENITH 1-5 6-10
Features F1B-3 49.00 39.00
* Wireless Remote Control

TVT OR TBI 55.00 47.00

* 550mHz (99 Channel) capaci $ 15
* Volume éontrol ) capacity 289 SA-3 59.00 49.00
e Parental Lock-Out KN12-3 59.00 49.00

MLD1200-3 49.00 39.00
(:ONVEFlTEFlS1 :

PANASONIC 1453G 79.00 69.00 Y T
JERROLD DAQN7-3 75.00 65.00 S
STARGATE 2001  75.00 65.00 S5

Call for other models e —

* Programmable Favorite
Channel Memory

FREE COLOR CATALOG!

1-800-950-9145

Electronics Now, July 1994
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Recognized as the two best
PC-diagnostic tools on the market.

Fully operating system independent
diagnostic software.

Um Recently named as PC Upgrade

LRI HONIGE Magazine's Utility of the Month.

MICRO-SCOPE Universal Computer Diagnostics was developed to satisfy the
expanding need for accurate system diagnosis in the rapidly growing desktop
computer market.

@ CACH MEMORY—"Micro Scope” Ver. 5.0 now fully tests cache
memory and the cache controller subsystem.
© LOW LEVEL FORMAT Ability to do fac-
tory style inltialization of all IDE drives,
together with the ability to do factory
style low level formatting on all drives,
including MFM, RLL, ESDI, SCS! and all
IDE drives.

@ O/S INDEPENDENT—Does not rely on
0OfS for diagnostics. Talks to PC on a hard-
ware leve! regardless of the O/S or CMOS
setting.

® TRUE HARDWARE DIAGNOSTICS—
Accurate testing of CPU, IRQs, DMA,
memory, hard drive, tioppy drive, video
cards, etc.

@ DISI'LAY DRIVE TYPE—Reads and dis-
plays the actual drive parameters for any
drive type automatically. E
® CPU DETERMINATION—This capability s nec- =
essary for accurate system diagnosis on 3865\, ;
486DX and 387 and 487 chip implementations.
Because each of these specific chips has its own
unique instruction set, and therefore cannot be accurately dlagnosed with any
progran which cannot recognize these differences!

©® MEMORY TEST—"Micro-Scope” 5.0 has no limitations as to the size of memory
it can accurately test. Micro-Scope now also tests VIDEO MEMORY (up to 2 MB!
@ MEMORY EXAMINE—Displays any physical bit of metnory. Very useful for
determining memory conflicts. Very useful for determining available memory
space.

© BATCH CONTROL—AJI tests, even destructive, may be selected for testing,

@ ERROR LOGGING~-Automatically inputs errors during testing to an eror log.
@ AUTOMAPPING—Automatically bad sector maps errors found on hard disks.
@ IRQ DISPLAY— Shows bits enabled in IRQ chip for finding cards that are soft-
ware driven. (Network, Tape Backup, etc.)

@ IRQ CHECK-~Talks directly to hardware and shows 1/0 address and 1RQ of
devices that respond.

@ SECTOR EDITQR—Allows the editing of any sector of floppy or hard disk 1100 E. BroadWay, Suité 301 MICRU OOQ 5 :
media (even track 0). * Glendale, Califomia 91208 - e -
® AND MUCH MORE...We don'’t he I here f thing thi ? p e
iy O Wedon'thive cnoughspucehre Gr WSS g18.547.0125 » Fax 818-547-0397 : —

Vi s | St

)SILPRO|

ST EVER UNIVERSAL PO.ST CARD FUR ALL PCs!

The only Power-On Self-Test card
you need to debug any “dead” PC!

SER‘/ICE NEWS Named as Product of the Month

PRODUCT OF THE MONTH in the July issue of Service News.

{{"This is the only card that will function in every system on the market. The

documentation is extensive, and not only covers the expected POST
Codes for different BIOS versions, but also includes a detailed reference to the
bus signals monitored by the card.” —Scott Mueller from his globally recognized
book, ‘Upgrading & Repairing PCs, Second Edition’

® Includes pads for voltmeter to attach for
actual voltage testing under load.

@ 4 LEDs monitor +Svdc -5vdc

+12vdc -12vdc.

@ Monitors Hi & Lo clock and OSC cycles
to distinguish between clock chip or crystal
failure.

@ Monitors 1/0 Write and 1/0 Read to
distinguish between write and read errors.
@ Monitors memory wrlte/read to
distinguish between address line faitures
and memory chip failures.

@ Monitors ALE for proper CPU/DMA
operation.

® Monitors Reset to determine if reset Is

occurring during POST, indicating short.

K @ Monitors progress of POST without POST codes.
—% @ Reads POST codes from any IBM or compatible
that emits POST codes. ISA/EISA/MCA.

@ Compatible with Micro Channel computers.

@ Dip swizch allows easy selection of 1/0 ports to read.

 Includes tri-state LOGIC PROBE to determine actual chip failures.

@ Manual-includes chip layouts and detailed POST procedures for all major

BIOS's.

‘This is the ect package
for all technicians
and self-maintainers.

Call MICRO 2000, Inc. for volume
discounts and after sales service!
+1-800-864-8008 ¢ :

i
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Electronics Now, July 1994
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Circuit Specialists, Inc.

We've been providing electionic equipment and supplies since 1971!

2

ErcHING TANK

This attractive injection moulded designed tank is
ideal for etching your PCBs. It includes a
thermostatically controlled glass heater, electric
agitator and PCB hanging accessories. Measuring
graduations are included. Maximum PCB size is
160mm x 250mm or 200mm x 250mm w/o heater.
Typical etching time is 4 minutes.

CAT NO DESCRIPTION
ET10EN Etch Tank System

PRICE
$48.00

PosiTive PHOTO RESIST
PRE-SENSITIZED PRINTED
Circuir BoArRDs .,

-
These pre-sensitized printed circuit boards '\:“‘Z‘-
are ideal for small production runs. They 3
provide high resolution and excellent line
width control. High sensitive positive resist
coated on loz. copper foil allows you to go

- direct from your computer plot or art work
layout. No need to reverse art.

Single-Sided, loz. Copper Foil on Paper Phenolic Substrate

PRICE EACH
CAT NO DESCRIPTION 1 10
PP101EN 100mm x 150mnv/3.91" x 5.91" $2.55 $1.90
PP114EN 114mm x 185mm/4.49" x 7.28" 2.98 245
PP152EN 150mm x 250mm/5.91" x 9.84" 5.40 3.98
PP153EN 150mm x 300mn/5.91" x 11.81" 6.15 4.48

Single-Sided, loz. Copper Foil on Fiberglass Substrate

PRICE EACH
CAT NO DESCRIPTION 1 10
GS101EN 100mm x 150mm/3.91" x 591"  $ 3.90 $2.98
GS114EN 114mm x 185mm/4.49" x 7.28" 4.80 3.49
GS152EN 150mm x 250mm/5.91" x 9.84" 8.69 5.98
GS153EN 150mm x 300mm/5.91" x 11.81"  10.20 7.20

Double-Sided, loz. Copper Foil on Fiberglass Substrate

PRICE EACH
CAT NO DESCRIPTION 1 10
GDI101EN 100mm x 150mm/3.91" x 5.91" $ 5.07 $3.68
GD114EN 114mm x 185mm/4.49" x 7.28" 5.95 4.29
GD152EN 160mm x 250mm/5.91" x 9.84" 10.47 7.39
GD153EN 150mm x 300mm/5.91" x 11.81"  11.95 8.69

21 hex digit keypad, then progress to using a PC
Assembler provided with many program exam-
ples. Serial download assembled program from
PC to Southern Cross. Serial interface provided.

Simple, but powerful monitor program fully
annotated. Learn to use parts of it in your own
programs by ‘system calls' & using a ‘header file'.

(S

THE SOUTHERN CROSS

A Single Board Z-80-Based Computer
Here is a single board computer designed

o Al
especially forthe 1990's generationofstudents. S

50
$1.70
1.98
3.60
4.10

50
$2.60
3.20
5.78
6.80

50
$3.38
3.99
6.98
8.30

Learn how to single step through your program
1o find errors. Both hardware & software single
stepping provided & explained,

We do not fill the User Manuatl with pages of
theory. Go straight to program examples. Starts
from a very basic level anyone can follow.

The Southern Cross system includes:

IC's

Hardware speed control

Withaseries ofadd-on boards, smart sockets, 8K EPROM
fully commented monitor & an intelligent EPROM 64K RAM
4.00MHz 80

emulator, itcan teach many aspects of micro-
processor & micro-controller techniques of
programming.

The Southern Cross'SBC is designed to teach
beginners modern code development tech-
niques as well as assembly language. Start
with machine language using the on-board

10 year RAM backup with optional DS1213B
Calendar/time access & RAM backup with
optional DS1216B

* 9-15V AC/DC Single-sided PCB 9.75" x 5.15"

Two add-on boards available. Reiay Board to
connect to real world of lights & motors and 8 x
8 LED module Board to write moving displays.

ETcHING CHEMICALS

FERRIC CHLORIDE

A dry concentrate that mixes with water to
make 1 pint of etchant, enough to etch 400
sq. inches of loz board.

PRICE EACH
CAT NO DESCRIPTION 1 5
ER-3EN Makes 1 pint $3.50 $2.75
| This product is
DEVELOPER . &% et
oper on our positive photo-resist printed circuit boards.
Includes instructions. 50 gram package, mixes with
) ! bv' water, makes 1 quart.
Bl PRICE EACH
CAT NO DESCRIPTION 1 10

POSDEVEN Positive Developer

486 CPU CoOLER

Increase Performance! Prolong Life!
COOL IT! With our easy to install
miniature CPU Cooler Fan. This kit
includes an omni-directional heat sink,
long-life, low noise, DC fan with ready to go
power hook-up. The best low-cost, high add-
on value investment you can make!
PERFORMANCE Typical 80486-33MHz CPU
surface temperature reduces from approximately
79°C to approximately 48°C. Typical 80486-50MHz
CPU surface temperature reduces from approximately
95°C to approximately 54°C.

CSI PART# 1 5
CC-M3EN $15.95 $14.95

WANT MORE INFO ON THE
SOUTHERN CROsS?

Use our FaxBack Automated Document Retrieval System. Dial
1-800-662-5426 (602-834-1005 in AZ) and select document
#5025 on your push-bufton phone. You'll receive an article
reprint from Australia’s 'Silicon Chip' magazine, reviewing the
Southern Cross SBC. This is a free service available 24-hours a
day. Don't forget to have your FAX# handy.

SCI1EN Southern Cross Kit $ ] 4500
SC2EN Assembled $ ] 8500
SCA4EN 8 x 8 Board $4900
SC3EN Relay Board-1 relay $2700

SC13EN Kit to compilete relay
board-7 relays plus $ -I 9 95

components
DS1213BEN SmartSocket $ ] 800
DS1216BEN SmartWatch $3600

Intelligent Eprom Emulator

Full explanation of how to construct & use
it. Uses 51C's & 8748 uC. Emulates 8K, 16K &
32K EPROM. Recognizes binary & Intel hex
files in software. Connects to printer port 1
or2 on aPC. Reset sent in software before
file transfer. /F switch fills unused emutated
ROM with any hex byte. Powered from
target system. Cables included. Smali 4.5
x2.3" double-sided, PCB with overlay. Many
examples provided on floppy disk.

$79.00
$94.00

SCSEN Kit
SC6EN Assembied

CIRCLE 294 ON FREE INFORMATION CARD
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Circuit Specialists, Inc.

Always New! Never Surplus!

Toll-Free  800-528-1417 ¢ In Arizona 602-464-2485 * FAX 602-464-5824
Our phone operators are on duty from 8:00am-6:00pm MST
EDUCATIONAL PROJECT KITS

These kit designs are fully tested & guaranteed to work! They are designed to provide
educational value as each kitincludes complete documentation, aschematic diagram
and a short discussion on the theory. All of the circuit boards are made from 1.6mm
fiberglass. They have beensilk-screened on the top to aidin component placement and
the backs have been soldermasked to aid in soldering. The solder pads and fraces are

on the large side to help withstand rough

handling.

¢ High Quality Educational Project Kits

Excellent Documentation

EachKitIncludes a Schematic Diagram

A Circuit Description and Theory

Discussion Included

PCB's are Rugged 1.6mm Fiberglass

e PCB's are Silk Screened on Top to Aidin
Component Placement

¢ PCB Pads & Traces are Oversized to
Protect Against Rough Treatment

s Faulty Components will be Replaced
FREE of Charge

Three Digit Panel Meter and

Counter Module
Bosic low cost counter. Two or more counter
modules moy be plugged together with 6-
pin sockets & horness provided. Uses o
single-unit 3-digit LED disploy. Buiit oround
the 14553 & 14551 chips. Box & battery
provided. The seporote COUNTER MODULE
shows how to use the Kit os o counter. Hos
COUNT & RESET switches with debounce
clrcuit buiit in to eliminote problems from
noisy switches. 9V boftery operotion.

CATNO PRICE
KIT 1EN $19.95

Introduction to a Power Supply
Botteries soon become on expensive woy
to power your electronic kit ond electronic
gomaes. This is o bosic power supply using
two 7805 regulotors. input up to 20V AC
from o tronsformer or power pock. Two
reguloted outputs—fixed 5V, the other
vorioble. Box provided. Good introduction
to electronics.
CATNO

KIT 4EN

PRICE
$12.77

Introduction to LM3909.
Continuity Tester & Long Life
Flasher

Most ICs operate in the 4V 10 40V range. The
LM3909 from National Semiconductor
chonged this. Two PCBs supplied. A 1.5V D
cell will fiash on LED for over two yeors. Use
os an Imitation car alarm. A secand PCB
connects the chip as a 1.5V cantinulity tester.
Seven poges of documentation provided
from National Semiconductar.

CATNO
KIT11EN

PRICE
$9.95

ATTNEDUCATORS:
Call for Special Kit

Prices on Quantities
of 10 or More.

Sound Activated Switch for

. Tape Recorder
Can be adjusted to turn on your tape
recorder through Its REMOTE plug. Has
feedback and delay circuit for robust
operation. Very sensitive. Proven circuit.
Needs 6V plug pack for most stable
operation.
CATNO
KIT 13EN

PRICE
$9.95

6V Tape Switch for Telephone
Record your phone convarsotions. Turns
tope recorder on when the hondset is lifted.
Eosy to connect to your phone line. Plugs
into REMOTE & MIC jocks of your tope
recorder. Best for 4V tope recorders.
Educotionol Kit, not for illegol use.

CATNO PRICE
KIT 15EN $9.95

FM Telephone Transmitter
Minioture tronsmitter which ottoches in
series to one of the two iines to your
telephone. Tronsmits over 200 meters to on
ordinory FM recelver. Tronsmits turther if the
FM receiver isneor the phone line. Tune with
ceromic trim cop. Uses the phone line os on
oerio! ond power source. Not for illegol use.
CATNO PRICE
KIT 16EN $8.95

Logic Probe
This is the most importont piece of
equipment for testing ond meosuring digito!
equipment. It is usuolly used in foult finding
ond testing, but con oiso ossist in design
work ond to find out how digitol equipment
works. Switch for either TTL or CMOS. Our
own modern design using o PUT. Includes
detection circult for very tost puises. Gives
visuol (3 LED's) ond oudio (piezo buzzern
response.

CATNO PRICE
KIT 24EN $10.88

Fiber Optic Audio Link

Aliaws you ta send sound through plastic
Imm fiber optic caoble. Matched
tronsmitter/recelver pairfram Matarola. Two
circuit baords with a microphane at ane
end and o speaker at the ather. 14 teet tiber
optic coble supplied. Wil wark aver 200
meters.

CATNO
KIT 26EN

PRICE
$29.00

Two Stage FM Transmitter
Our most powerful FM 'bug’ to dote. A two
stage FM tronsmitter with on RF tronsistor
(2N3563 or ZTX320) in its autput stage. 9V
aperation. On/off switch maunted on the
PCB.

CATNO
KIT 32EN

PRICE
$9.95

CIRCLE 294 ON FREE INFORMATION CARD
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General Purpose 4-1/2 Digit
Frequency Counter with LCD

General Purpose 4-1/2 Digit Counter uses
Harris 7224 I1C. Full instructions INCLUDING
the 7224 data sheet is included. All pins
from the 7224 are brought out for easy
access. Directly drives an LCD (provided).
This project is a building block that you can
use as part of a larger project. The LCD
section can be cut away and connected
by aflat ribbon cable. The Kit has its own 5V
regulated supply on board for the 7224,
allowing a relatively wide range of voltage
inputsfrom +6Vto 10V.The Harris 7224 counts
up to 15MHz, guaranteed, 25MHz typical.

CATNO PRICE
KIT 36EN $42.00

Intro to Microcontrollers
Leorn to progrom microcontroliers without
going to technicoi college. This Kit
introduces the Motorolo 68HC705K1, on 8
bit, 16-pin microcontrolier relecsed in 1992.
The Kit Is 0 down counter from 60 or %0
seconds with beeps every 10 seconds. All
the software code is supplied ond fully
exploined. See how eosy it is to change the
time ond beep seftings by simplie chonges
in the sottwore progromi. You con judge for
yourself how using micro-controllers is ©
huge odvonce over using logic ICs. On/oft
switch ond pulldown resistors on input lines
ore oll built into the K1 ond ore under
softwore control. 9V bottery powered.

All the informotion obout how to continue
leorning to progrom these "computers-on-
o-chip® is supplied. The toois to progrom
the K1 are ovallobie ot very low ¢ost (under
$200) from Motorolo. The K1 is the simplest
8-bit microcontroller ovoiloble.

CATNO PRICE
KIT 38EN $38.95

RECEIVE YourR FREE
Copry oF OUR NEW
FALL/WINTER CATALOG

Qur 100-page catalog is loaded with electronic supplies and
equipment! Semiconductors, Switches, Passive Devices,
Computer Systems, Test Equipment, Industrial PC
Supplies, Printed Circuit Product, Heat Shrink, Wire... the
list goes on and on! If you order from this ad, request that
a copy be included with your order. Or just fill out the
catalog request coupon below and mail it in. Mail Your
Request to our Distribution Warehouse:

Circuit Specialists, Inc.

220 South Country Club Drive

Mesa Arizona 85210

e EEEE T

1

I 1 SAW YOUR AD IN ELECTRONICS NOW! I
I Please send me a FREE copy of your General Catalog. I
I Send it to: I
I Name I
I Company Name I
I Address - T — I
| civ State Zip |

r
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Superior 6811's & 8051's

AM Research supports more than 30 of the most popular
embedded controllers available with both hardware and software.
SBC's from $84 with battery backed CMOS RAM, RS232, +5V
regulator and a large prototyping area. Developersftraining systems
add a 2-line by 40 character LCD, 16
3 button industrial keypad, audio output,
RS485, 8,10,12-bit 8-channel A/D and
f upto 1521/O's

Move your application effortlessly
between microcontrollers We provide
FORTH for both your PC host and the
Target controller, a fuil-screen, multiple

file  editor, compiler, single-step
debugger, assembler, extensive
libraries, disassembler, decompiler

among other tools and a 300 page
manual. Our integrated systems are
& ready to run right out of the box and
Ty * provide you with the only complete
development environment you can buy. June will see the world's
most powerful 16-bit embedded micro available. Running at a true
20MIPS, it leaves every other 16-bit controller in the dust 111,

Call or write for a free full line brochure.

Orders (800) 949-8051

Info (916) 652-7472]

Y fax (916) 652-6642

bbs (916) 652-7117

email soﬁa@netcom.corgl
4600 Hidden Oaks Lan

Loomis, CA 95650

AM Research

The Embedded Controller Experts

TONY TALLIS ORIGINAL]

TELEVIEW DISTRIBUTORS

WHERE OUR VALUED CUSTOMERS'
/]
IS HONESTLY APPRECIATED

PUR PRICES
1800 847 3773

Call Us Teday

90 DAY + GUARANTEE
SCIENTIFIC ATLANTA 22

JERROLD PIONEER &
OAK HAMLIN

HRS. M-F 9-4 pPST

NO NV. SALES

Phone (818) 884-3000

SEMICONDUCTOR
S P I STOCKING DISTRIBUTOR Fax (818) 704-0100
OF
ELECTRONIC COMPONENTS HOURS 8:00 TO 5:00
STATIC & STATIC COLUMN RAMS EPEROMS STATIC RAM 8000 SERIES . 74 SERIES
DYNAMIC & VIDEO RAMS 2716 20216 8031 7400
INTEL CPU'S 2732 2018 80L31 74LS
MOTOROLA CPU'S 2764 46116 8051 74F
EPEROMS 27C64 6264 8052 748
EEROMS 27128 62256 8085 74ALS
PROMS 27C128 8086 74C
PALS 27256 4116 8088 74HCT
GALS 27C56 4148 8155 74HCO0
DALLAS BATTERIES 27512 4164 8205 1M
1BM PROPRIETARY CHIPS 27C512 41444 8224 17F
UARTS 27C010 41256 8228 72X
LINEAR 27C020 412642 8237 73X
VOLTAGE REGULATORS 68756 412100 8243 15F
CMOS 4000 SEREIES 68766 51100 8253 30F
74 SERIES TTL R 8254 280 SERIES
SURFACE MOUNT TTL PROMS 6845 8255
AMP CONNECTORS 745 SERIES 6275 8259 25A
AMERICAN & JAPANESE TRANSISTORS 825 D765 8272 258
VLSt 8272 8274 25C
WESTERN DIGITAL 8275 25D
CHIPS & TECHNOLOGY 16L8 wD1010. 8284 25K
14R8 wD1014 8288
All items in this AD are a partial fisting wD1015 8741 82C200
of our inventory; Please call w/Part# wD1100 8742 82C300 SERIES
All items are ready far immediate shipment wD1200 8748 YLSL
All items subject to prior sale 2681 wD2293 8749 82C100
Prefix, Suffix & Part speeds are usually 8250 wD2010 8751 82C300
important.Please include This With 1640 WD37Cé5 82284
Requirements. 1650 wD90C 82288
A SUBJECT TO CHANGE 80286
LL PRICES A 80386
80486

s WE HAVE PROCESSORS
=GO
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Powertul Integrated Digital and Analog.(Berkeley Compatible Spice)

Circuit Design and Simulation Software for Microsoft Windows TM (network compatible)

Includes 4 Integrated Modules: LogicDesigner + WinSpice3 + WinProbe3 + SymbolEditor

Comes with a Spice library plus § more libraries of active digital devices CMOS, 74xx, 74xxx,
s} ALUs, counters, MUX, FFs etc. Plus s passive symbol library of microprocessors and more. Use
St rasen s | the symbol ibrary editor to design your own symbols and symbols for subcircuits, true
bussing, buss pins can be assigned a unique name, parts billing list, legends, nested subclreuits
for hierarchical top down or bottom up design, checks fan out violation and electronic rules,
device unit numbers/chip pinouts automatically added as per data books, spice netlist generation,
continuous zoom in/out, cut/copy/paste, multiple rotatable fonts, rotatable symbols, multipage
zoomed in/out printouts to any windows printer/plotter.

Ll o Wee N Winbrobed
Bn £ _Bot_yodo ick

(1%

QO L 4 . ] .4 3 L 215
Interactive digital simulation and schematic capture, with glitch detection, single step mode,
variable speed simulation, printable timing diagram output, truth table generation, binary to 7
segment displays, hex keypads, clock sources, logic probes. Built in loglc analyzer can be set up
to generate breakpoints during simulation from user defined AND/OR combinations of circuit
signals and sequential events to help debug circuit timing/logic/race conditions. Simulates tri
state, open collector & don't care logic, RAM/ROM, one shot, carry look ahead, shift reg, pull up/
down.

CALDADIGAD.CKT

transfer function analysis. Spice library
includes MOSFET, MESFET, GaSFET, BJT, DIODE, controlled, independent, dependent and
arbitrary sources, transmission lines, current and voltage controlled switches, more. Each with
user modifiable models. Plots linear, logarithmic, smith chart type plots, more. Multiple plot
windows. Zoom in/out on plot waveforms. Plots math expressions using plot variables as
arguments: Ex: plots COS(V(1)/V(2)*10), derivatives, + more.

Ll t!ﬂij

$69.00 (one month only!!! reg $179.99)
(Univ & student pricing avail) VISA/Mastercard

IsLAND LoG1X IN¢.

Inie man

920 South West 95 Terrace

Pembroke Pines, Florida 33025 U.S.A.
PH/FAX: (305) 435-7665

CIRCLE 168 ON FREE INFORMATION CARD

TALKING VOICE CHIP $11.50 Qq BASIC STAMP
You loved the talking dock and talking motion P LLA>< a This stomp-slzed somputer I
detector, but you had your own Ideas for a“e | iUk, .mBBAASsmcm A X2 I;n'e'i |

t i . singla-bosrd computar that con run programs written
et A N n fea ksl I on ;nuv PC. 1t f:alum 8 digitel 1/0 lines, u!el progeam- I

mable voice chip so you can Incorporate the ELECTRONICS, iNC

tochnology ntovitiallyany cpplationl The 18 | orzspace .10 7 Coue w0 soso ] 2 Wl vl can ik Zemk s
Qtvand < o o (s?mplzd Ty K roteh) (314)427-6116 ¢an bs changad ar ofrlan o8 you like, and the simple BASIC I

requires only a speaker (12mll output), @ switch, o220 GHESAPEAKE DR. * SAN DIEGO, CA 82123 langusqa Includes Insteuctions for seriel communicotions,
RedlayERpHEne 1o stals Baufvalos missogeé\up £ (619)279-6802 PWM, potentiomatar Input, pulse messurement, button I
16 seconds.) The chlp is reusoble, change the 2525 FEDERAL BLVD. * DENVER, CO 80211 I dabouncs, tone ganarstion, ate. typical application I

message agaln and again! Imagine, a talking plliow, (303)458-5444 Thera is o small prototyping sres Col-

a beer mug mess: minder, or even a talking T-shirtl MAIL ORDERS CALL TOLL-FREE I with spaca for connacting signals syt I
INFRA-RED TRANSMITTER /RECEIVERKIT _ $550 1-800-669-5810 I snd - eowv;nsn:r.btnd Hlvm o0 GEE : I

Originally a remote contro! alarm panic button, this set s e 5-12 VDG or 2 9-volt bsttery o s
thalicke tv% hand-held IR units, mogia}ication,ins\nntion§ to FAX ORDERS (314)427-3147 i Multiple stamps can aven ba natworked!] |

make either unit a receiver, an IR transistor, a resistor, Tha BASIC stamp is $39.00 and the BASIC stamp devalopar

add atbell of buzzer, a trelay, tor mr&ateyter ou wlant antd 727 THERMOCOUPLES

create your own remote control IR unit. You also gef .

an adged bonus, each unit includes stickers like The ;ﬁt.';f,'f,,’,ft?g ‘;?gssd id- Q RO R ?L%NSFORMER
This 3-1/2'x3-1/2"X4-1/4" transformer is

ones alarm companies put on the windows of protected
Toish, [y Ko p | state thermovoitaic device. Curent

&

and two 3 voll batteries, (one of those great moments'| ~ ELECTRONICALLY SPEAKING, | ki (whlsh includes § stamp plus oll the bardware, softwars,
lwhen you find out batteries are included, huhl) Just GATEWAY'S GOT IT! and litsrature necessary to program o stamp) lg $138.00.

this house is prolected by...) || aoplied to the device wlll produce heat

Makes 2 great single function remote control! on one slde of the device and a cold . f\’ great for power supplies and priced right!
surfoce on the other side. Water : Stancor #P-8644.
BLUE LEDs ARE BACKI placed on the surface will freeze or || *mailorder customers, please include $5.00 shipping/andiing for
For only $1.25 you can be the proud owner of a boil depending on polarity of this item.

Hue LED! For $10.00, you can have 10 of them! applied voltage. ideal for lea- Passive Infra-red Talking Motion Detector It $27.50
(That's a buck a piece!) No longer will you be forced|} tions from 3-12 - grab a battery *Stey out of fhat r?frlgamor I, “Wateh your mr,.
10 endure boring red, amber, or green Indicator mg&tu %’h}gﬁ%&%ﬁ?ﬂ&{é wﬁldl - The -possibilitlas era mind-bogaling with this talking

lightel The diffused blue LED Is available in T-1 or ¢ Dg | | motion detactor. You spaak into it to record your
Small Peltier Junction 20.00
T-12/4 sizes, and technical documentation ie ( oximately 1.17°x1.17°x .19 ge) message {upto 42 saconds long), turn the unit on, end
¢ Led s : ;‘,,L == instantly your voise (or your mother-In-laws) reminds

provided as well. That dream of 4 fourth color on [Large Peltior Junction :
your indicator panel ie now a reality. (approximately 1.56° x 1.56" x .15%)

anyone in the vicinity that you were utullng tham. Massage
=| con ba chan od with the fiip of o switch. Usas 4 AA battarias
{not Included), or an axtarnal powar soures (bullt-in Jock). May
I be usad indepandantly (80 db output) or with an amplified
=
S

=

I Just what you've been looking for! Get both a transmitter and a receiver, as well as
speaker to blast your mm,zo throughout the house.

L Approx 4%x 3-1/2""x 1-1/2",

€ACAAD, VISA AND DISCOVER RCCEPTED *

T1H°€ FINE PRINT 5 PRICES SUAKECT TO CHANGE UATHOUT NOTICE * GRTEUAY IS NOT RESPONSIBLE FOA PRINTING ERAORS * MA

MON SOILUO03(T ‘b661L AInp

MEACHANDISE MINIMUM ON MAIL OADERS * SUPPLY OF SOME ITEMS 1S UMITED * PRICES DO NOT INCLUDE SHIPPING * UPS GROUND SHIPPING/HANDUING WJITHIN THE LICOH
CONTINENTAL U.S. (ITEMS REQUIRING ADDITIONAL AMOUNTS RRE NOTED)...$4.95 FOR THE FIAST ITEM, $0.50 FOR €ACH ADDITIONAL ITEM. RESTOCHKING CHAAGE MAY BE ” V5A
ASSESSED ON RETURNED ITEMS. A CLOSED MOUTH GATHERS NO FEET. g )/ 127
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You are about to have the most
Fascinating Software Experience
~ of your ENTIRE LIFE!
EASY NEURAL NETWORKS
Fastest way to quickly learn about
this fascinating new technology -
includes a working Neural Network
you can train! $59 k4 & Converters & Descramblers
EASY EXPERT SYSTEMS
Build your own Expert System in about Compatible with
one week! Includes 40-Page Knowledge . e
Engineering Manual, Quick Ref Card Jerrold, Scientific Atlanta,
for quick start, and powerful Stock . .
Market Expert System! $69 3k % % % P|oneer, Oak, & Hamlln
BOTH ABOVE PACKAGES - ONLY $99 !!! Equipment
includes FREE Talking Expert System Demo
+ 3 BIG Catalogs + and get free prizewinning BRAND NEW!
talking PC Therapist - usually $64.95 90-DAY GUARANTEE
LEARN BEST BY DOING!
We always pay postage LOWEST PRICES
Please specify disk size or we ship 3.5" Volume Control & Parental Lockout Available
- Check, Credit Card or Money Order to: . .
THINKING SOFTWARE, INC. Greenleaf Electronics
46-16 65TH PLACE CREDIT CARD ORDERS 1-800-742-2567
WOODSIDE, N.Y. 11377 | PHONE (718) 803-3638 NO ILLINOIS SALES
Itis not the intent of Greenleaf Electronics to defraud any pay television operator
*Quality Software since 1986* and we will not assist any company or individual in doing the same.

Testing or Fixing Floppy Drives?

Call the experts for a complete line of industry
standard floppy drive test and alignment tools.

Test Diskettes

® Analog Alignment Diskettes (AAD™) - Traditional
"Catseye" alignment disk for use with an
oscilloscope or other test equipment.

® Digital Diagnostic Diskettes (DDD™) - Diagnostic
disk for quick drive check.

® High Resolution Diagnostic Diskettes (HRD™) -
Powerful, high resolution diagnostic disk for
c1uick and precise checking or adjustment of
floppy drives.

® Certifier Reference Diskettes (CRD™) -
Reference material for calibrating media
certification equipment.

Ready-To-Run Diagnostic Packages

® Drive Probe/MacDrive Probe - Complete Software-Based IBM PC and Macintosh Floppy Drive Diagnostic
and Alignment kits.

® Drive Probe Advanced Edition - Powerful Floppy Drive Tester - Plugs into a PC slot, includes all cables and
HRD Test Diskettes - Even tests Mac and Software Duplication Drives!

ﬂccm i (403));33-1980 231 Charcot Avenue

28 TECHNOLOGIES® INC. FAX (408) 433-1716 San Jose, CA 95131-1107
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PO. Box 5408
Scotisdale, AZ 85261 =

SUPER POWER MINIATURE IR TRANSMITTER UNIT
Make all kinds of | R remote activated projects with this transmitter and an | R

receiver modute. These were originally designed to activate a burglar
alarm system {which we don't have) by remote control. The
transmitter features a red activation button, a dip switch
inside to change output code, operation from
9V battery (not included), red LED transmit
indicator to show when IR anergy is being
transmittedand acompact 4 1/4” x 1 3/16"x 3/
4" black slylish case. Brand new in blister pack
with 2 peel and stick “premise protected” $1 69
stickers. We also supply an info sheet that °
shows how to convert this itter unitintoa progr ble IR receiver so a pair of these
transmitter units couid cover both lransmit and receive functions. We have no knowledge of
whether or not the info sheet is accurate, but we do know that this transmitter activates our
G5076 IR receiver module (shown below) from over 50 . away.

2 for $3.00 « 12 for $15.00 « 120 for $140.00

G5535

SHARP GP1U5 INFRARED MODULE | y

Iy ¥"x4¢"x V" Tums onany L EDor low
Has

fromaver SOR awaywhen
only 3hook from §109vDC. wp diagy

G5076 $1.49 ea. - 10/$14.00

10" THRUSTER WOOFER
Youwill be amazed atthe grea sound o this high quality 10" wooferthat is perfect forupgrading
your old system o7 new constrction. We were told these were made by JBL (their model _
#210H). They fedure 8 ohm impedance, poly foam surround and a frequency response
from 25H2 to 2KKZ Weigh: 2.5 bs. Brand new and & an incredible blowout pricetl! i

G3311 $15.95 ea,
PAIR ror $30.00 (incLupe $5.00 S&H)

-

MAMMOTH LEDS

N
\ These super large, ultra high brighiness leds are 10 mm in size and designed for daylight
) viewing, Made by Toshiba with waler clear cases, long leads, and high quality brilliant output.
These are sobright you can make aminiature solid stale Nashiight. Hurry, the last time we had
these they soid out fast.

COLOR  sSTocK # TosHIBA #  PRICE
YELLOW G5560 TLYA190P  $2.00
GREEN Gb5561 TLGC190P $1.80

SCANNER ANTENNA
G5681

JUMBO TOS‘l;IIBA |

N1/
ULTRABRIGHT RED LED:( "\
JumboT 1374 {Smm)clear case LED produces
a brilliant red output (up to 800 med) These

are top gy, falory fresh, prime units wih Standard “rsbber duck” styie scanner antemna wih

long eacs BNC comnector, Covers angeof25hz - 1,000Mhz.
G5566 3/$1.00 Sae 4 Car bk
20W+20W STEREO AMP KIT

Two separde high power amps on one PC board. fach
amp has its own level control and puts out § incredible
20 watts AMS. Fedures red LED ‘on" indicator and fow
distortion circuitry. Grea stereo booster amp for your car
sound system Use with any speakers capable of handling
2 feas| 20 wats. Operates on 12 VDC. Size of board: 6
x2.22". Complete with alf parts. PC board and
instructions,

C6442
$24.95

§end for our htest' .
FREE catalog (#222). t's full of
"ELECTRONIC GOLU‘-pard'ner{

RADIOSONDE

Very late mode! Radiosonde made for lracking all types of weather dala. These were to be sent aloft aitached
toaweathes balloon {not included). Eachisabout 101/, longx33/s” thick x 8" wide. Inside of the removable

cardboard sleeve is a styrofoam chamber housing a sophisticated 8 IC circuil board which has sensors
idity. As it gathers the information,
AN il lransmils the data at about 1.677 gigahertz (GHZ). These are prime, brand new units that were

altached to measure ic pressure, and h

\d

wailing from the,m (Space Data Corporation) to the g

when the

%\ contractended. These are complele except for the 24V battery (we connecled two 9V batteries
W@\ in series and the unil worked perfectly from them). Sorry, no schematic availabie. The
mgzin board contains the following ICs: 7655, CDA0S1, CD4520, LM324, 4151,

, TLC27L (2 pes)and 3 78M15C voltage regulator. kalso has the precision T05
case pressure sensor, hygrislor sensor holder (with the hygristor (humidity)
sensor plale in a sealed conlainer ready o insert into the holder), i

A thermistor for temperature measurements and nose cone transmitler ¢
antenna assembly. These cost the government a bundle to have

made bul we are selling them at a giveaway price. Hurry, get your

\ Radiosonde today!
G5058 $8.95

PERSONAL PERFORMANCE G5551 $3.95
MONITOR/HEART PULSE SENSOR 1

We were told that these were the computers to be supplied on a ski type
fitnessmachine (Nordic). We really don't know for sure, but what we do know is
that #f you connect four AA batteries (not inciuded) and attach our IR LED/IR
Sensor to the jack marked “pulse™ the unit will display your pulise in large
numerals on the large LCD display. Has ail kinds of other data features such
as age, sex, weight, resist, but we don‘t have the info on how to use these or
what other function the device can do. We do know that it has another jack
marked “speed”. The LCD iights up with MPH, calories, elapsed time, but who
knows how to use these? We are selilng these as an experimentor item only.
They ook very interesting, but the only info we have is how 1o construct the
putse sensor Using our sensor and a stereo cable {(these pans are not included) £
and Info on which button o push to cause the monitor to display your puise.
Size of monitor: about 4° x S” x 2 8", Size of LCD display t 3/4° x 2 I/8°

OPTIONAL IR LED/SENSOR msmm)m G5668 69¢

\&

IEE FLIP VACUUM
FLUORESCENT MODULE

This vacuuum fluorescent intelligent display
module fealures 16 farge bright blue alpha-
numeric characters driven by a complete
micropiocessor controiled circuit . Data input is 8

bit bidirectional TTL-ASSCH data bus or TTL leve!
serial input with one of 4 jumper selectable baud rates. Only 3 5VDC supply is required for
operation and display can be viewed in almost any lighting condition. Greaily simplifies

G5633 $29.95

applications in alarm systerrs, energy management, test sguipment, paint of sale terminals, process control, remole data entry and
hundreds of others. The display features seli-test mode, simple serial or paratlet hookup and long life reliable operation. The IEE part
number is 3700-04-016. We have the compiete data sheet/hookup on these. Brand new and currentiy these sell for about $137.00

each from distributors.

d/_ BLUE T1%, JUMBO LED
= Factory fresh T13/¢ Blue LED features clear
lens and long leads. We purchased these
directly lrom the factory and are offering
them o you al close lo our cos! to

G5067 provide you with a new dimension for
79¢ your projects. The blue LED is made
from silicon carbide and can withsland

up to S0mA cutrenl withou! damage.
We have found that it looks best if operated tlose to 2
4YDC limit. Very unique and colorfull

10 For $7.50 « 100 For $69.00
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SUPER PC BOARD

BLOWOUT = I
2 2 Z,
I % / /
A Z
This is your chance lo stock up on prime coppel
clad for making all types of custem PC boards.
Various sizes: 2" x 7 up to 6" x 6" or larger. This
is high quality glass epoxy double sided capper

i
% 63500 50/$7.95
(Add an additional $2.00 extra heavy shipping)

MON S2IU0ND8IT ‘b661L AInp
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LA C&S SALES WRITE FOR

1-800-445-3201 (Can) EXCELLENCE IN SERVICE FREE CATALOG

m— Dual-Display Electronic Tool Kit Model TK-1000
) LCR Meter] A professional organizer tool kit at affordable prices. No
| 4 student should be without this unique tool kit that holds all
=} w/ Stat Functions the tools you need.
(Infra-red Sensor) LASL B+K Model 878 Including: $39 95
The robot follows R $239.95} Diagonal Cutter -
a black line ) o
| Auto/manual range § Long Nose Pliers -,
on white paper .. :
Preassembled PCB . Many features § 6" Wire Stripper '
{ with Q factor§ Solder 60/40
High Accuracy | 6" Screwdriver

- = 6" Phillips Driver
Robotic Arm Safety Goggles

Y-01 » — Kit} IC Puller
¢ $49.95 | £ cirum—— Model | 3pc Nut Drivers
v Iron 25W i
(Wired Control) TR-18K iron Stand o
M°"eg‘f‘;‘egr:ebss $16.95] soiger wick
' i Headphones § Desoldering Pump
lite aforeay e o Included | 5 pc Solder Ease Kit

pivots from side to side 8pc Precision Screwdriver:

Digital Digital Digital Digital Function
Multimeter “" Multimeter Capacitance |- LCR Meter Generator
EDM-83B| =33 DVM.638 Meter] s » » LCR-680) — FG-801
$175.00] ; : $39.95 CM-1555 $79.95

Almost every| GEEERE 11 Functions $49.95 3-172 Digit| : Square,
feature available Shee g with case Measures capacitors LCD Display Triangle

Bargain off £,2. from .1pf t0 20,000pf | mm——— Inductance Sine wave

s 1uH to 20MQ Freq range

3-3/4 Digit Multimeter . Digital Frequency Counter Fluke Multimeters
ex3o0| [ mutimeter Kit 4 F1225] (Al Models Available Call)

$139.00 w/ Training Course jiirea——xd $225.00 | scopemeters 70 Series
0.1% DCV accy M-2665K | EmE B Digit LED display | Model 97 $1,795  Model 701l $69.95

the decade|

Analog bar graph Wide meas range | 10 Series Model 7311 $97.50
Auto/manual ranging $49.95 - N High sensitivity | Model 10 $62.95 Model 7711 $149
Capacitance meas LR FU Full function 34 ranges " Data hold function § Model 12 $84.95 Model 7911 $175
Temperature probe Ideat school project Input impedance 1MQ or 502 | 20 Series 80 Series
M-2661 (Assembled) $55.00 10:1 input attenuation function | Model 291l $175  Model 87 $289

Triple Power Quad Power High Current DC Wide Band
Supply P Supply | s .. Power Supply | si=mmt Signal
XP-620 5 i XP-581| & B BK-1686 $169.95| k= 2L@1 Generators

By Elencol | s . i By Elenco s 310 14 VDC Output | § sEL T $G-9000

R el | 12A @ 13.8V | BTSSR
- $75.00 s $79.95 e $124.95
3 fully regulated supplies; 1.5-15V @]  Four supplies in one unit; 2-20V @ 2.5A, . power car stereos RF Frequency 100K-450MHz
1A, -1.5t0-15V @ 1A 0r 3-30V @ 1A} 5V @ 3A, -5V @ .5A and 12V @ 1A. All camcorders, ham radios, etc. | AM modulation of 1KHz Variable

&5V @ 3A Kit XP-620K $49.95 regulated and short protected Connect 2 or more in paraliel] SG-9500 150MHz $239.00

Telephone Kit Function Generator] Learn to Build & Program Digital/Analog Trainer
PT-223K g Blox] Computers with this Kit Complete Mini-Lab For Building,
$14.95 /g Testing, Prototyping Analog and Digital

Available
Assembled
PT-223

$15.95 Kit $26.95
Sine, Triangle, Square Wave

AM/FM Transistor Telephone Line (o
Radio Kit Analyzer | sils MM-8000

with Training Coursel | : . [ By Elenco
Model AM/FM 108 < . $129.00

b Tr?ngi:gsgi i % % J) | From scratch you build a complete system. | Designed for school projects, with 5 built-in
Easy to build because Our Micro-Master trainer teaches you tof power supplies. Includes a function generator
schematic is printed on the PCB Vi ; write into RAMs, ROMs and run a 8085 ] with continuously variable, sine, triangular,
Makes a great school project .95 microprocessor, which uses similar} square wave forms. All power supplies are
Model AM-550 AM Only $17.95 | Assembled TT-400 $26.95] machine language as JBM PC. regulated and protected against shorts.

WE WILL NOT BE UNDERSOLD 15 DAY MONEY BACK
UPS SHIPPING: 48 STATES 5% C &S SA L E S I N C . GUARANTEE

IL RES 7.5% TAX ($3 min $10 max) 1245 ROSEWOOD, DEERFIELD, IL 60015 FULL FACTORY WARRANTY
OTHERS CALL FAX: 708-520-0085 (708) 541-0710 @

By Elenco
in U.S.A.

XK-525
$159.95
Kit
XK-525K
$129.95

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

CIRCLE 291 ON FREE INFORMATION CARD
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ELENCO ¢ HITACHI ¢« B+K

AT GUARANTEED LOWEST PRICES

SCOPES

Tl 25MHz

HITACH!I POPULAR SERIES
V-212 - 20MHz, 2 Channel
V-222 - 20MHz, DC Offset
V-422 - 40MHz, Dual Trace
V-522 - 50MHz, Dual Trace
V-523 - 50MHz, Delayed Sweep
V-525 - 50MHz, w/ Cursor

HITACHI COMPACT SERIES SCOPES

V-660 - 60MHz, Dual Trace $1,375.00
V-665A - 60MHz, DT, w/cursor $1,449.00
V-1060 - 100MHz, Dual Trace $1,549.00
V-1065A - 100MHz, DT, w/cursor $1,695.00
V-1085 - 100MHz, QT, w/cursor  $2,125.00
VC-6045A - 100MHz, Digital Stor CALL

VC-6025A - 50MHz, Digital Stor CALL

C&S SALES INC.

1245 ROSEWOOD, DEERFIELD, IL 60015
FAX: 708-520-0085 (708) 541-0710

60MHz
s-1360 $T75

Delayed Sweep

s-1565 $849

Cursor Readout

¢ Voltage, Time
¢ Frequency differences
displayed on CRT

40MHz
s-13¢0 $495

2- Channel

s-71345 $575

Delayed Sweep

¢ Beam Find
¢ Component Tester

s-1325 $349

2- Channel

s-1330 $449

Delayed Sweep

¢ Beam Find
¢ Component Tester

Elenco DS-203 20MHz, 10MS/s
Digital Storage Oscilloscope

2K Word Per Channel o Plotter Output
8 Bit Vert. Resolution ® 2048 Pts Hor.
Resolution e Much More

$749

CALL TOLL FREE

1-800-292-7711
1-800-445-3201 (Can)

CIRCLE 291 ON FREE INFORMATION CARD

wWWW americanradiohistorv com

Wodel 15412

$749.95

MWModet 2160

$949.95

100MHz THREE-TRACE

Model 2190
$1,379.95

Modet 25224

$869.95

WRITE FOR
FREE
CATALOG

2 Channel
Masdet 2720 $389.00

ISlaye Sweep
Wodet 27125 $539.95

« TmV/div sensitivity
« Video sync separators

« V mode-displays 2 signals
unrelated in frequency

60MHz DUAL-TRACE

« 1mV/div sensitivity

« Sweep to Sns/div

« Dual time base

« Signal delay line

« Component tester

« V mode-displays 2 signals
unrelated in frequency

« 1mV/div sensitivity

« Sweeps to 2ns/div

« Dual time base

« Signal delay fine

« 19kV accelaerating voltage
« Calibrated delay time multiplier

20MHz ANALOG with
DIGITAL STORAGE

« 20MHz analog bandwidth
» 20MS/s sampling rate

« 2k memory per channel

» 20MHz equivaient

time sampting

FLUKE SCOPEMETERS

A handheld instrument that combines a
50MHz, 25MS/s dual channel digital storage
oscilloscope with feature-packed 3000 count
digital multimeter.
G Wit 93 - $1,225

i WWedel 95 - $1,549
MWadet 97 - $1,795

o Autoset, automatically

I sets voltage, time & trigger

o Multimeter display,
3-2/3 digits (>3000 counts)
o True RMS volts; AC or
AC+DC up to 600V

=

15 DAY MONEY BACK GUARANTEE

FULL FACTORY WARRANTY

ALL PRODUCTS ARE FACTORY NEW

PRICES SUBJECT TO CHANGE WITHOUT ROTICE
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Learn MICROCONTROLLERS

and EMBEDDED SYSTEMS
with the AES-10 _

The AES-10... acomplete learning
system, a complete embedded
control system.Extensive manuals
guide you through your 8051
development project. Assembly,
BASIC, and C programming. All hardware details,
complete schematics. Learn to program the LCD,
keypad, digital and analog [/Os for your applications.

80C32 Computer/Microcontroller board with:

32K ROM , 32K RAM

2 by 16 Liquid Crystal Display

= 4 by 5 Keypad

= Digital, A/D , D/A, and PWM, /O

* Builtin Logic Probe

Power supply, (can also be battery operated)

Extended AES BASIC and AES Monitor in ROM
Built-in routines for LCD, Keypad, ‘
A/D, D/A and Digital I/O ports
See 80C32 registers while you Step ‘
See all memory locations and data on LCD
See memory contents in dec. hex. and binary

RS-232 cable to connect to PC for programming

8051/52 DOS Cross Assembler

Program disks with well documented examples

* User’s Manual, Language Manual, and Text

$365 , Money Back Guarantee
Free Brochure, M/C Visa
800 - 730-3232

714 - 744-0981

Fax 714 - 744-2693

1407 North Batavia Street, Orange, California 92667, USA

SNES Cartridge
Gopy System

Only offered in kit form. Some hardware
assembly (wires, enclosure, etc.) is
required. Kits are presoldered but a
soldering gun is necessary. A PC is not
necessary. For back-up purposes only.

Presoldered Kit ..... $149.
Blank Cartridges ...$14.

5 MEGS zipped files including:
« Complete book on disc

* All peripheral topics

FREE with Order! Access 2000 Universal
Garage Door Remote. Opens up to 95% of

¢ Plans for an ESN/NAM /"snatcher"
* Motorola & Mitsubishi programming software
+ Specfic ESN info on various models

* Info on cellular "fingerprint”

« Explanation of 9122 Motorola
Revision and how to defeat it
* Wargames dialer and lots more!

for under $400

only $49.

garage doors and security gates. Uses 12v
automotive power. For research purposes only.

Contact Mark M-F 9-5pm

(805) 486-1940

INNOVATIVE ELECTRONICS
3410 Frankfort Ct., Oxnard, CA 93033

Access 2000.... $39
Crystals

C.0.D. add

Send S.A.S.E.
for catalog

* ATTENTION CABLE VIEWERS <
CABI.E V|EWERS . .get back to your BAS'C ‘Cable Needs

Call 800-577-8775

For information regarding all of your BASIC cable needs.

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT

< PRICE

< EFFICIENT SALES AND SERVICE
% WE SPECIALIZE IN 5, 10 LOT PRICING
< ALL FUNCTIONS (SA, JERROLD, PIO, CONVERTERS, ETC.)

« ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING

BASIC
ELECTRICAL
SUPPLY &

HOURS: Monday-Saturday 9-5 C.S.T.

We handie NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock!
COMPETITIVE PRICING—DEALERS WELCOME

Itis not the intent of B.E.S.W. to defraud any pay television operator an we will not assist any company or individual it doring the same.

WAREHOUSING
CORPORATION

“Refer to sales personnel for specifications.

CIRCLE 289 ON FREE INFORMATION CARD
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- Mystery
Levitating

Device!

Remember War of the World’ Objects ﬂoat in air and move lo the
touch. Defies gravity, amazing gift, conversation piece, magic frick o
great science project.

ANTIK Easy to Assemble Kit / Plans ..

Laser Ray Gun

Advanced prqea produces a burslof light energy capable of bummg .
holes in most materials. Hand-held device uses rechargeable batteries.
500 joules of fash energy excite either a neodynium glass, yag or other
suitable 3* laser rod. This is a dangerous CLASS IV project (individual

parts/assamblies available).

LAGUN1  Plans $20.00
LAGUNIK  Kit/ PIaNS ...ccovoureesssnermsenerennee PTICE ON ROQuUeSE
Extended Play

Telephone

Recording System

READY TO USE! Automatically controls and records on our X-4
extended play recorder, taping both sides of a telephone conversation.
Intended for order entry verification. Check your local laws as some
states may require an alerting beeper.

L L L LR T T — $129.50

&
Shocker Force Field/

A Vehicle Electrifier —=

Neat litte device aliows you to make hand and shock balls, shock
wands and electify objects, charge capacitors. Great payback for
those wise guys who have wronged you!

SHKIKM _ Easy to Assemble Electronlc Kit .........

Blaster Pulser
Pocket-sized wand produces 100,000 watts of power for

defense, fiekd and lab use, etc. BLS3 PIanS ...eemmerrccnrnes $10.00

BLS3K Kit/ Plans $69.50
1

Homing / Tracking Transmitter

Boeper device, 3 mile range.

HOD1 Pians ..........$10.00  HOD1K Kit/Plans ........ $49.50

Listen 'I'hrough Walls, Floors

Highly sensitive stethoscope mike

STETH1 Plans....... saoo STETHIK KitPlans ....... $44.50

S r>“$#%&=
;sg i e
s
g %
e i
ﬁ. - e
&%-& oS e S0 O R R B

AMAZING

TR R € NS Y

INFINITY TRANSMITTER ++

Room Monitor / Phone Line Grabber

ALL NEW! The Ultimate in Home or Office Security & Safety!
Simple to Use! Call your home o office phone, push a secret tone on
your telephone keypad to access either: A. On premises sounds and
voices; or B. Existing telephone conversation with break in capability for
emergency messages. CAUTION; Before assembly or use, check
legalities with your state Attomey General's office as you may require

"beepers” or other 3rd party alerts.

TELEGRAB1 Plans Only ....

TELEGRAB1K Kit/Pjans....

Ultrasonic Blaster /ﬂ :
Laboratory source of acoustical shock )

waves. Blow holes in metal, produce :

*cold” steam, alomize iquids. Many %2 _//}(

coins, small parts, etc. ‘J’/’ 1 2
ULB1 Plans.........$10.00  ULBIK KitPlans....$69.50
100,000V Intimidator /

Shock Wand Module

Build an electrical device that s affective up to 20 feet. May be
endlosed for handheld, portable field or laboratory applications.

dleaning uses for PC boards, jewelry,

-

TM2KM Easy-to-Assemble Electronics Kit
mm2 Plans only, credit-able to kit
|\\ | /'/— Q
== &=
..II :
lon Ray Gun Lé\‘

Projects charged ions that induce shocks in people and objects without
any connection! Great science project as well as a high tech party
prank, 10G3  Plans $8.00
I0G3K KIit/Plans 9.
Invisible Pain
Field Generator ”)
Shirt pocket size electronic
device produces tme variant
complex shock waves of intense directional acoustic energy, capable of
warding off aggressive animals, etc.
IPG7 Plans ... $8.00 IPG7K KitPlans ...$49.50
IPG70 Assembled $74.50

1000 Fi++

Potato Cannon

NOT A TOY. Uses electronic or piezo

igrition. CAUTION REQUIRED!

POT1

(Dangerous Product)............ $10.00
=

.$10.00 \ \

FireBall Gun

Shoots flaming ball - two shot capacity
Great for special etfects and remote
fire starting. CAUTION REQUIRED!
FIREBALL Plans (Dangerous Product)....

W

~ Dept gustg Box 716, amhersi NH 03031
 Phone: 603-673-4730 FAX 603-672-5406

| MCLVISA, COD, Civecks dccapisd Plonss add 55,00 Enlpping & Haneing
A R At T RS o W

WwWWW americanradiohistorv com

Electronic and
Scientific Produ:is

F,?. =

.-rj‘: | }13:?; i
0y | (&8
= | et

'I'V & FM Joker / Jammer

Shirt pocket device allows you 1o totaly control and remotely disrupt TV
o radio reception, Great gag to play on family or friends. Discretion

required. EJKIKM Easy to Assemble Electronic Kit...... $24.50
Visible Beam Laser

High brightness red HeNe laser visible for miles. l ' l
Produce your own light show! Projects a visible beam of red lite cleary
visible in most circumstances. Can be used to intimidate by prqecuon
of ared dot on target subject. Also may be used to Tisten in” using our
taser window bounce method #LLIS1 below. Easy to buid module
makes A working visible laser!

LASIKM Kit w/imw Laser Tube, Class I ...... e $69.50
LAS3KM Kit wi2.5mw Laser Tube, Class lllA .. $99.50

o G

"Laser Bounce” Listener System

Allows you 1o hear sounds from an area via a lite beam refiected from a
window or other similar objects. System uses our ready-to-use LATR
Laser Terminator gun site as the ransmitter. The receiver section is
supplied as an easy-to-build kit, including our cushioned HS10
headsets. LLIST2 Plans
LUSTIK  Kitof Both Transmitter and Recelver .
LLIST20  Assemble with Laser Gun Site

* 3mw Visible Red Pocket Laser

Utilizes our touch power controli

VRAL3KM _ Kit/Plans $74.50
Ty Electronic 2
’G\';— _g%— Hypnotism "x/f’ 5

Puts subjects under control using highly effective electronic stimui.
Intended for parties and entertainment but must be used with cation,
Includes valuable text book reference and plans.

EHZ  Plans and Text BOOK .........ccumssisussasmssssssssssss $19.50

Pocket Sized Night Viewer

Uses Low Level Starlight

fo See In the Dark!

+ Low Cost

+ Ulira-Hi Lite Amplification!

+ Auto Brightness Control

+ Limited Amount Available

* Made inUSA + Night surveillance + Animal studies, etc.
Can be used to fly an airplane or drive a car!

PKV? Plans

PKV7K Easy to Assemble Kt ...
PKV70 Ready to Use

3 Mi FM

Wireless Microphone

Subminiature! Crystal clear, ultra sensitive pickup transmns voices and
sounds to FM radio. Excellent for security, monitoring of children or
invalids. Become the neighborhood disk jockey, or go “under cover”
using our sunglasses FM radio (see catalog). FMV1  Plans ... $7.00
FMV1K KItand Plans....... 43050
SUGL1I0  Sunglasses with built in FM Radi . $20.50

Telephone Transmitter - 3 Mi

Automatically transmits both sides of a telephone conversation to an FM

radio. *Tunable Frequency + Undetectabie on Phone « Easy to Build

and Use « Upto 3 Mile Range + Only transmits during phone use.
$7.00

$39.50

VWPM7 Plans
VWPM7K  KIvPlans

With many
more items! [ m'rs.o“w Phong I

Free with Order |- m_ﬂ.{_"ﬂs :

MON SOIUO03|T ‘v66L AN
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CELLULAR TELEPHONES |

* CELLULAR HANDBOOK

$ 59.95

* MOTOROLA CELLULAR SOFTWARE $199.95

BISHI, PANASONIC, HITACHI, $299.95
NEC & NOKIA SOFTWARE

We also sell new reprogrammed clli‘tlar phones (car mount, bag and handheld) or send
us your second telephone and we will reprogram it to your current number. We also sell
programming cables for all the above phones. Call us for pricing.

CELLULAR LINK

9859 IH-10W, SUITE 257 * SAN ANTONIO, TEXAS 78230
PHONE (210) 697-9544, FAX on demand (210)699-9640
Unlimited Technical Support * Book and Software sold for Educational purposes only

CIRCLE 293 ON FREE INFORMATION CARD

Electronics Now, July 1994
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852 Foster Avenue
Bensenville, Illinois 60106
Phone (708) 350 - 9510 ¢ Fax (708) 350 - 9760

PRINTED CIRCUIT BOARDS

¢ SINGLE-SIDED, DOUBLE-SIDED,
MULTI-LAYER(4-8 LAYERS) AND
FLEXIBLE PCB PRODUCTION

UNBEATABLE PROTOTYPES!

* PREMIUM DELIVERY AVAILABLE

24 HR SERVICEON SS & DS
72 HR SERVICE ON MULTI-LAYER

¢ ARTWORK GENERATION/EDITING
¢ PHOTOPLOTTING SERVICES
¢ ASSEMBLY SERVICES
e 24 HR. ON-LINE MODEM
19,200 BAUDE, (708) 350 - 9761
FOR QUICK & COMPETITIVE PRICING,

OR MORE INFORMATION,

PLEASE CALL US TODAY!

QUIALITY I8 OUR CAPITAL CONCERN

NOW
YOU CAN “SEE”
INVISIBLE FIELDS

AND AVQID THEM

Most homes and offices

have hot spots with strong

artificial electro-magnetic

tields, where " chronic

exposure may cause

mental or physical problems. Even the EPA namesthese
fields as suspected-carcinogens. You can. reduce 'your
risk by avaoiding these high-field areas.

The TriField™ meter detects far more of-these fields than any other
electromagnetic poliution meter. It's ‘the, only ‘one that mdependemiyA
reads AC electric fields, AC magnetic fields, andradio/microwaves. ltalso
reads field strengths in all directions simultareously. Every other.meter
that sells for under $500 reads only magnetic and only in one'direction —
they can entirely miss a magnetic field unless pointed‘correctly and are
blind to radio/microwaves and electnc fields, both, ofwhich cause biological
effects.

The TriField™ meter reads all three types of fields numerically and with
a SAFE/BORDERLINE/HIGH SCALE, weighted proportional to effecton
the body. Thresholds are‘based on .epidemiological .and laboratory
studies. (While no absolute hazard thresholds-have been establishied;

reduction of refative exposure is prudent) )

The TriField™ meter comes ready-to-use with battery, instructions, and
one-year limited warranty. The cost is $144.50 postpaid.

AlphaLab, inc. /1280 South Third West / Salt Lake City, UT 84101-3049
For literature and jnformation, call (503) 543~ 6545

wWwWWwW americanradiohistorv com
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compANY Products for Science and Industry
P.0. BOX 122 — BRISTOL, PA 19007-0122

18 CANAL ST

ORDERS ONLY 800-848-8001
OFFICE AND TECH 215-788-5583

FAX 215-788-9577 B

PORTABLE COLOR TV CAMERA
HITACHI MODEL GP-7 (NTSC)

High quality camera . ideal for studio, station,school,
computer use with color frame grabber. Compatible with
VCR's, color monitors, and with TV sets using an RF modulator.
With color temperature adjustment, standard 1/4-20 tripod
thread and carrying handle. These cameras are removed
from service, but fully checked before shipment.
REQUIRES A STANDARD 1" C-MOUNT LENS WITH
ADJUSTABLE IRIS.

POWER REQUIRED: 12VDC regulated. Total 8.6 Watts.
Use a power supply or rechargeable battery.

PICKUP TUBES:
SCAN LINES:
SYNCH SYSTEM:
VIDEO OUTPUT:
RESOLUTION:
MIN SCENE ILLUM:
SIZE:
RE92CTV2208

3 Electrodes Vidicon HS-251 or equal
525 Lines, 2:1 Interlace
Internal or External

1Y P-P info 75 Ohms, BNC Connector
More than 250 Lines at Center
7510100 Lux with F1.4to F2 lens
13.3" long'x 5.6 wide x 5.75" high
---------------------- $99.50
CAMERA POWER SUPPLY - Hitachi Model
APBOU (CEK) AC Power Adapter, 115 VAC, 60
Hz input; 12 VDC, 2 A output.
RE93CTV2209

1" LENS - 25 mm f1.4 adjustable iris.
‘REG4-024 $99.50

EXTPOWER CONNECTOR - required when using
your own power supply or battery

RE93CTV2511

ECONOMY PRICED
LASER POINTER
3 mw OUTPUT POWER

Pen sized class IlIA pointer. Features output
power 3mw. Beam diameter at 20 Ft. 10mm.
Visible to 150 Ft. Operating time - upto 8 hours
of continuous use. Convenient momentary pen
clip switch for operation. Dim 1/2" dia x 5-11/
16" long. 90 day mfgrs limited warranty, Shpg
Wt. 1 ib. Batteries included.

REQ6132

$49.95

MOTORIZED WHEEL ASSEMBLY
|deai for. Carts, Wagons, and
ROBOTS. Will carry up to 100 ibs
depending upon usage. A high
quality reversible motor, driving a
heavy duty gearbox with low speed
and high torque. Wheelis 7" Dia with
wide grooved rubber tire on high
impact plastic frame. Top steerabie,
ball bearing mounting plate is 4"
square with 4 mounting holes.

Speed of unit, from 3VDC thru 12VDC, will run trom 40
thru 160 RPM. 5 to 7 Amps full load down to 1 Amp no
load. OJA size 9H x 7W x 6-3/4" Dp.

RES2ROB2188

Diamond Tipped Scriber/
Engraver Pen

R e S
RE93TOL2490

$2.95

STEPPER MOTOR CONTROLLER KIT
For 6 thru 30 VDC OPERATION

Kitcontains all necessary components
to construct this versatile device. Will
operate 4 phase motors with current
ratings up to 1.25 AMPS per phase
continuous. Controls for direction,
single step, hold, haif-step, full-step
and wave drive step sequences. Speed
control from 1 to 1500 PPS. LED's indicate phase sequence.
Operate from a battery or power supply. Inciudes a 12V 7.5°
motor for demonstration purposes.

1K) p L2 e — $24.50 KIT

Kits cannot be returned or exchapged
once they have been soldered

RE93KIT2421/A -- Assembled — $39.50

STEPPER MOTORS
1.8 DEG, 4 PHASE
1/ Dia X 3/4 Long Shatt ;

6V, 1.2A/ phase, 80 Oz-In hold torque, 2-1/4 Sq x 2-3/16°

WRITE, CALL or FAX
for our FREE 'This Month' Catalog
Over 100 pages - hundreds of products
Something for everyone - 'priced right'

Electro-Mechanical ® Electronics ® Optics

py TEIS MONLT
Batteries Power
Supplies
CCTV
Pumps
Lasers Relays
Magnets Robotics
Motors Switches
Kits Tools
Night Vision
Scope
Lightweight
Handheld

Focal Range
1.5 Meters to
infinity

Made in Russia

RE93MTR2500 USED ------- $12.95
12V, 0.6A/ phase, 83 Oz-In hold torque, 2-1/4 Dia x 2-1/8"
RE93MTR2336 NEW ------- $19.50
12V, 0.68A/ phase, 125 Oz-In hold torque, 2-1/4 Dia x 3"
RE93MTR2337 NEW
24v,0.2Af phase, 50 Oz-In hold torque, 2-1/4 Dia x 1-5/8"

RE92MTR1992 NEW - $24.50
STEPPING MOTOR DRIVER CHIP

Complete control and drive for a 4 phase unipolar stepping
maotor (6 or 8 lead motors). Can drive up to 35 V and 1.25
Amps per phase, continuous. Provides 3 different- step
sequences - wave drive, full step and half step. Built-in
clamp diodes and thermal protection. Requires +5V Reg
for chip. 16-pin in line DIP. New, supplied with data.

REQ5029 $12.95

NOTE: Chips cannot be returned once used.

OWL 11 (T3C2)...This light weight economically
powered scope will work with moonlight or an
IR light source operating in the 780 to 850 nm
range. Unit is ideal for applications involving
IR lasers. Equipped with removable neutral den-
sity filter. Viewable distance depends on avail-
able tight--this unit was tested at 200 yards on a
cloudy night with no moonlight or starlight. Will
operate with 2 AA cells. Size: 10 long x 2.36
diameter x 71" high. Actual Weight, 1.9 Ibs Excel-
lent condition. Complete with storage/carrying
bag and operating instructions. Shpg, 5 Ibs.

RES20PT2261 $395.00

SPECIAL PURCHASE!
VHS FORMAT VIDEO TAPES

Brand New - Not Erased - individually boxed
and wrapped.

5 For $5.00
5 For $8.00

$1.20 Ea.
$1.75 Ea.

Miniature Folding Binoculars
2.5x 17.5 Power - Actual Weight 2.5 Ounces
Russian Mfd....Precision ground and coated optics for excel-

lent low light clarity, adjustable eyepieces, folds to 1-1/2" for
storage in black plastic case with Zipper and belt loop. New.

Shpg. Wt. 8 oz.
RE940PT2613

N X,

QUARTER

$27.95

Serving Science and Industry for Over Fifty Years
Minimum Order $20.00 in Merchandise
Add $5.00 for Shipping and Handling
PA Residents Add 6% Sales Tax

WE ACCEPT

Sorry! - No COD's

CIRCLE 174 ON FREE INFORMATION CARD
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BUSINESS HOURS
MONDAY to FRIDAY 8 AM to 5 PM EST
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H I P _ GATEWAY PRODUCTS CORP.
P. O. Box: 63-6397 Tel: (305) 974-6864
Oney, shrunk the TI1CCS... QEyisires <O (305; 9746818
TRANSISTORS VOLTAGE REGULATOR Y} 1 WATT ZENER DIODE 400V BRIDGES RADIAL °‘LYTIC CAPS
PN2222A ... 5¢ 1N4T728A...... 3.3V ....6.5¢ : 35¢ 1uF/50V
IN4733A......5.1V ... 6.5¢ ¥ (1 Arap - EP) 2.2uF/50V.
2N3904 .........5¢ e 1N4739A...... 9.1V ... 6.5¢ 3.3uF/50V.
1N4742A...... 12V ... 6.5¢ WO4M...... 34¢ 4. TuF/50V.
1NAT44A..... 15V ... 6 5¢ (1.5 Amp - round) 10uF/25V..

22uF/25V..
1N4746A 18V.....6.5¢ KBLO4 85¢ 33uF/25V..

100uF/25V

Deal *X8": 6pcs (2 220uF/25V
kel 330uF/25V.

SOLDER ROLL 470uF/25V
50 pes of one value....75¢ SN63/37 - Mullicore [ADeal AS': 60pcs (5 ea)

1N4001....(1A/50V) .. 2 e 21 Gage (.032" dia)
1N4004...((1A/400V)V)...3: LB LR R L R 1Lbroll- Greatbuy | TANTALUM CAPS

1N4007 ....(1AV1KV) .... 4¢ T1 %, (5mm) $6.25 each Ay
Deal 'P7": 50pcs (10 ea) ....$1 Diffused LEDs 10uF/35V..
 hisa MORE DIODES MONO CAPACITORS

S Lmase e e —1D
! masg frgent,. ¢ ) 08 O1UF/50V........... CERANICSDISERCRIS
NERE ot 1N5404 ...(3A/400V) ... ¢ Ry 2 5¢ each
@ NEBSS T 1N5408 ...(3A11kV) ... 8¢ [ all ¢ 4 (Caps rated 50V)
LM741 6A10.....(6A/100V). 18¢ 1.C. SOCKETS TOGGLE SWITCHES 10pF  220pF
6A100.....(BA/TKV) .. 21¢ @ _ 5 Minialure size 22pF  330pF
Deal *H8": 25pcs (5 ea) _ " 27pF  470pF
POPULAR CMOS 1 ] 1/4" Panel hole 335’: 1000ppF

MORE TRANSISTORS 114W 5% RESISTORS
==l JN2222A....21¢ 1K, 4.7K. 10K, 47K. 100K, 470K

e
Deal 'Z5': 30pcs (5 ea) 1 FE. (@ Amp - TLAO4) 47uF125V..

eniasia | 47pF  OWWF
@0040113.... / s L ety 100pF

CDao1 7 Deal *G3': 10pcs (5 ea) ... $1 in Deal 'S7": 6pcs (2 ea) e anabee S
CD4028B 4

in. Push-Bullon NOW AVAILABLE 1t
1 cpaoeeB. .\ 30¢ SCHOTTKY DIODE N e 16¢ o 1. ﬂ% UIEEEN  our 1994 catalog Is hot

CD40698 == in ... [ O......Momentary ...27¢ RSOGO LR
1N5821....(3A/30V) .. 42¢ in. I ! Momentary ....28¢ JECSIUSIETR

) $10.00 minimum order. We accept VISA, MC, MO, Check, C.O.D. Cash. Please add $4.00 for shipping & handling. C.0.D. charge is $5.
Foreign orders: $9.00 frejght charges. Florida addresses add 6% sales tax. Hours: 9AM to 6PM - Mon-Sat. All premium, high-quality parts.
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wemm Bl Professional Electronic

% press 1 for Engineering Software
® sales, 2for i i

B canvice 3for & "Best bargain in the country”
SE‘E ' ’ Lo . a9 . B R
% live operator | | | T

K2 elements max. Models for active devices.| Bode of any H(s). Determine gain

Cas I I B Mdiies B Calc, Plot & Print AC voltages & currents.| and Phase Margins /stabi y. More
- HE ! Mag & Phase Graphics

\;sﬂ
>

a3 Calc DC current, voltage & power. More
o Y (NTETRNENE NS THW.NENEIE | Calc, plot mag/ phase of H(s). more

10 Input T lents. Active, passive ckts. 50 : :

aC 1 I I ( : nodes, 225 elements max. Models for active Function rahlcs

devices. Calc, plot and print output Transient Calc, piot, edit any of 87 common

voltages. Calc dc current, voltage, pwr. mora. | Math functions as desired. More.

i i i i Data Graphics
Make thousands of dollars effortlessly by installing a BigmOuth voice Active Siters Lesighs Snaysis

Design & Analyze active LPF, BPF, HPF & | Plot up to 400 data points in 9

package in your 286/386. Use it to answer your home-office phone, rent All pass fitters. Calc, plot Mag/ Phase. Mora. | formats. Linear, log, semi, etc.more.
pocket-pagers, advertise products or operate a pay-per-call service using Transient System Analysis Polynomial Operations
major credit cards, passwords or a nationwide 900 #. ?:'ﬁ‘ %?%ms::éﬁzm?g 7;8;"':‘(’)*’(‘}*) Calc Roots, Product & Coetficients.
To get started, order our *25 PC Opportunity Toolkit. It contains all New ! Circuit Schematic Draw: Both Stand-alone & Intcgrated
the information you need & its cost is applied to all future purchases. Cut,Copy,Move,Merge,Chack,Grid,Label,List, 126 symbols,300 elements,more...
"‘*"‘ E ST b T R MAEE
A Few Home-Based Ventures Featured In Our 525 Toolkit! = ‘ b | ol : . 1[ l': >3
> . — . L3l = -
3 BigmOuth | QuickLine | ClientCaller ] 4 | | -
by (Y voice mailbox/ @  write programs () outbound E o - ] =
) pager rentals in QBasic prospector - w If k [+~
3 1295, (Demo ¥25) $1745. (Dermo ¥25) $1450. (Demo *25) *: vl | I B N
F _ : —— ' w i S e s [ T e 8
2 K'ﬁﬂ,ﬁ!‘fﬁ?k Rise nkf:ﬂ}‘lna T°'L'-?,’,'§399 & Extremely Easy to use™ AT 005 EG4/
8 * mon{lor ® reminder service ® distance lﬁne ¢ Dot Matm'(/Laser/Mquse Suppon Satisfaction
S *2000. (Demo 25)] "\ *1995. (Demo *25) 11995. (Demo *25) ¢ Outstanding Graphics & Menus Guaranteed
= + 200 page User's Manual Included
D Introductory Offer: 9-program package (without Schematic Draw) $79,99
m @’DemoSource’"‘ TRY ou: cemoiner 818 7189560 ' : . '
The Voice Application Superstore e Complete 10-program package (with Schematic Draw) $129.99
e80bo0oooe — Visa/MC accepted. Add $5.95 for shipping. CA add 7.25% Tax
8345 Reseda BI, Ste 202 @] @/ \ ; .
‘ nd check or mone :
136 Northridge. CA 51324 USA To order, call 24 hours: W To order or info call 1(800)645-6806 or se y order to

Tr narks belong 1o thelr

Prston el o e SR tax 800.283.4759 Geoban Engineering,PO Box 658,Ridgecrest,CA 93556
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Surplus Gity

BBS On-Line Store Inventory (310) 217-1922

What s a BBS On-Line Store? On a daily basis we add inventroy to our computer system which is hooked up to a telephone line. Using your computer and
modem, you can access our computer by calling (310) 217-1922. Your communication software should be set to 8 data bits, no parity, and 1 stop bit. There
are 2 files: INVENTORY which is components such as connectors, capacitors, switches, IC's, etc., and SPECIALS which include motherboards, controllers,
drives, etc. By the time you read this, our automated ordering system should be in place. You will be able to upload your order via an 800 fine. All items in
this ad will be listed on the BBS at a discount (cheaper than advertised here) when you order directly through the BBS. Call for additional bargains.

16 mil sec acc, w/Everex ESDI controller EV-358 HO/FD ....... $135.00

AST FOUR-PORT/XN
UARTS socketed (16450's) DOS & Xenix drivers .................... $29.95

FLOPPY DRIVE nNew, 360K DSDD............. $9.95
Specify black or beige bezel

XT Motherboard 8 $Iots, 8MHz, ............ $16.95

XT MOTHERBOARD ... $26.95

10 Mz, includes CPU, BIOS, serial, parallel, game, clock, light pen interface, CGA,
Mono, NTS, & floppy controller, 360, 720, 1.2, & 1.44, fits low-profile desktop w/
horizontal slots. FANTASTIC BOARD! Quantity limited

PC MOTHER BOARD BY HYUNDAI .. $13.95

With serial, parallel, floppy controller. Space for 512K memory on board.

MICROCONTROLLERS EPROMS
8741H ..o $5.00 2764 ..o 99
8751H e $8.00 27C128 .................. $2.50
8749 ... $4.00 27256 ....ccccvevn.. $3.00
80371 oo, $2.00 27C100 .................. $4.00
LASERS
Lasers 3-4 MW HENE ..., $24.95
125ers 4-5 MW HENE ©..ovoooveeeree e $35.95
Laser Assemly .......... . S——— $59.00

Model 750F, includes laser, power supply, polygon scanner, mirrors,
detectors, & optics, runs on 115 VAC )
Visible Laser Diodes (visible red light)

MW e, $15.00 2MW ....oooocooeo...o... $23.95

LaSEr DIOAE «....voveveeie e $15.00
5mWw, by Toshiba, brand new, TOLD9200, without focusing lense

Laser Diode Kit ........cooveveveeereeesreiriceevenenes $49.00

To power TOLD9200, includes laser diode, board, parts, instructions
LASEI TUDES v seeriere e $3
From SIEMENS, brand new, 5mW HeNe

SOLID STATERELAY ... $8.95
Cryon D1240, input 3-32 VOC, output 120 VAC 40A

MOS Fet N-Channel rart #s6sp222 50v 104 ... 4/$1.00

Controllers
Token RING BOATd .........ccoeveeeerereecieirienenenes $99.00
Proteon Pro-NET-4 Model OP1347, 4 Mbits
MFM, WD1002-WA2 ....ooovieieiriece $19.95
MFM for XT WDXT-GEN ... $35.00

ICMEMORYCARD ... ... $99.00
Butfalo RJB-1000, SCRAM card - 1 Meg PC-MCIA 2.0 JEIDA SCRAM Memory
Card by Melco Inc. Type 1 card, thinnest to fit type 2 or 3 slots. Will it device
meeting standard: HP9SLX, Sharp, NCR, etc. Elsewhere for $150.

Qur price is BELOW WHOLESALE!

ARCNET CARD By PB-LINK .........ccoovcrenee $25.00
8-bit, supports 50, 75, & 93 type cable, Packard Bell

ELECTRONIC THERMOMETER ....... $29.00
Modei 1003, Range -75 to +1999° F, also measures Centigrade, uses NiCr/NiAL
sensor (not incl.) by Ricoh

CGA VIDEO GARD By Paradise ............... $19.95
ADAPTOR KIT For Hard or Floppy Drive ... $3.00

(3-1/2" drive in 5-1/4 slot) with hardware & cable

RLL Controller Data Tech. ... $35.00

Floppy Disk Controller Board ........................ $9.95
Dual, 360K or 720K switch selectable

SCSI 8-bit CONTROLLER by FUTURE DOMAIN TMC 830 ....$3g7.%00

SCSi Cable (male DB25 to male Centronics 37) ........ooevovvcvoromvnninnes

CCD SCANNERBOARD ... $24.95
Uses a 4096-element line imaging chip. Can use for robotics, astronomy, machine
vision, high resolution slow scan TV, etc. Supplied with documentation.

50-Watt Switching Power Supply ..........ccccc.o..... $14.95
Astec Model #AC9232-01 for microprocessor-based systems, disk drive systems,
terminals & mixed logic. 5 VDC/6A, +12 VDC/2.54, -12 VOC/0.54, -5VDC/05A

STEPPERMOTOR ... $19.95
by Oriental Motor, Model #PH566-A-Q5, high precision, 500 steps per rev.,
0.72° per step

Monitor Board with Power SUpply .........cccoveevvunne. $7.95
High voltage, video, brightness, focus, vertical and horizontal
with flyback transformer. Mode{ 99-0493-001 rev D.

COD or send Cashier's Check or Money Order to ECSC

1490 W. Artesia Blvd. - Gardena, CA 90248
Orders only (800) 543-0540 - FAX (310) 217-0950
Tech Support & Info (310) 217-8021

$20 minimum order. CA residents add 8.25% sales tax.
Prapaid: We pay shipping in Continental U.S. on orders up to $100.
Over $100 add $10 shipping and handling. Laser deck.

$20 shipping and hanating. COD: You pay Shipping + $4.50 UPS COD charge.
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Electronics Now, July 1994

QUALITY PARTS

Make PC Boards
in Minutes...

Prototypers,
developers
and hobbyists
can now make
PC boards direct
from CAD, PCB layout
systems or magazines
using a photocopier, or
laser printer. Techniks
Inc's new “Press-n-
Peel” copy paper al-
lows you to photocopy
PC artwork and iron it
on to copper-clad
board. It can then be
chemically etched in
the usual fashion. The
process is so easy
and fast you won't
believe it.

CAT# TEK-5

Five
8 1/2" X 11"sheets
and instructions.

$119s

per pack

ELECTRET MIKE
WITH VISOR CLIP

Miniature electret condenser
microphone designed for use
with cellular phones but could
be used in other audio appli-
cations. Black 0.3" dlameter
X 0.43" mike and 12 foot fiex-
ible cord with 3.5 mm mini-
plug. Includes chrome-plated

alligator clip which can be

used for attachment
CAT# MIKE-14

to auto visor
or clothing.

430

36 PIN SNAPPABLE HEADER
SPECIAL!

SPECIAL!

Arkles Corp. # 25MSS2A36GG030

Special purchase of 36 pin, single row 0.1" spacing
headers. Snappable to smaller lengths. Soid only in
bags of 100 pieces. Our regular price on a 40 pin
header is $120.00 per 100 pieces.

CAT# SHS-36
$ 409_Q $350.00
for
. 1000
for 100 piece bag eeces

e DISCOUNT PRICES e+ FAST SHIPPING

Futaba # M202SD08GL
VACUUM FLUORESCENT DISPLAY

Two rows of 20 characters displayedina 5 X 7
dot matrix. Bright green 5 mm X 3.5mm charac-
ters. On board CPU, driver and DC-DC convert-
er simplifies hook-up and interfacing. Operates
on 5 Vdc. Displays 215 different characters in-
cluding alphanumeric and other symbols. ASCII
configuration. Module overall dimensions: 6.1° X
1.7* X 0.7* thick.

These displays were modified somewhat from
original specifications and we do not know the
exact nature of the modifications. They work fine
in the test mode, but we don't know if the original
interface is the same. We supply a data/ hook-
up sheet for the pre-modified device which,
hopetully, provides most of the information
necessary to use the display.

CAT# VFM-2

3 1/2 DIGIT LCD 5 Volts, 20 Amps

DIGITAL PANEL METER POWER SUPPLY

RTE Power/Mate# EVS-5F
Input: 115/230 Vac.
Output: 5 Vdc, 20 amps.

FEATURES:

* 200 MV full scale
sensitivity

* Single 9 -12 Vdc
operation

* Decimal point
selectable

* 13 mm figure ht.

* Automatic
polarity indication

* Guaranteed zero reading for 0 voit input high input
impedance (>100 M ohm)

1 mA DC power dissipation. LCD size: 1.83° X 0.8".

Overall size: 2.67° X 1.73" 0.28° above panel thick-

ness.0.57" overall thickness. Add resistors and

disconnect jumpers for voltage ranges to 500 Vdc.

Instructions included. s 1
a each

AA NICKEL CADMIUM

Brand new switching power supply enclosed In
vented aluminum cabinet. Over-voltage, over-load,
short-circuit protection. Fuse protected. Adjustable
output voltage and current limiting. Inrush current
limiting. Screw terminals for input and output.

UL and CSA listed. 8.5° X 4.9° X.2.45."

*15%

CAT# PM-128

CAT# PS-520

BATTERY CHARGER
1
<~ 13/4" SPEAKER
SANYO# NC-452
X Battery charger for 2 or 4 AA nickel
W cadmium rechargeable batteries. 8 ohm, 1 watt speaker.
Plugs into wall outlet 4nd charges Very heavy magnet

batteries in 8 to 10 hours. Can be
folded for easy carrying and stor-
age. 3.25" X 1.6 X 1.81" when
folded. UL listed.

$950

for its size.
Speaker 0.d. 1.8"
Magnet o.d. 1.35°

CAT# SK-175

$725

each

CAT# AAC-1
100 for $100.00

LMANUFACTURERS - We Purchase EXCESS INVENTORIES... CALL, WRITE or FAX YOUR LIST ]

Minimum Order $10.00 ¢ All Orders Can Be Charged To Visa, Mastercard
Or Discovercard * Quantities Limited * California, Add Sales Tax *
Shipping.And Handling $4.00 For the 48 Continental United States
- All Others Including Alaska, Hawaii, P.R. And Canada Must Pay Full
Shipping *« No C.0.D. * Prices Subject to change without notice.
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12 Vde MOTOR

Mabuchi # RS-380PH

Operates smoothly on 6 to 20 Vdc.
3,200 RPM @ 12 Vdc (no load).
1.15" diameter X 1.7" long

0.1" diameter shaft.

2250

GELL CELL BATTERY
CHARGER

CAT # DCM-47

[ i Kintek “Intellicharger™"”

v | Charges 12 volt gel cell
lead-acid batteries of 1.6 amp/hours or greater.
Charger clrcuit regulates current, providing more cur-
rent to low cells and gradually ramping down current
as battery approaches full capacity. Bi polar LED
glows red when battery is taking a fast charge and
green when battery is ready for use. Batteries can be
left on charger indefinitely. Originally designed to
charge a particular phone battery, the output cord on
this devices terminates with a 5 pin DIN plug which
can easily be replaced with connectors more suitable
to your particular application. You will need to open
the case, clip-off the DIN cord and reconnect desired

output cord. s
; each

(USED) “HI-8”
VIDEO CASSETTE

CAT# CK-128

8 mm Video
Camcorder
Users!

We have a new supply of
these popular T-120

(120 minute) Hi-8 video
cassettes. These are

top quality, metal oxide
(particle) cassettes that
were used for a short time,
then bulk-erased. Each cassette has its own plastic
storage box. New, they wouid sell for considerably
more than we're asking. We've sold thousands.

s m CAT# VCU-8
3 each

10 for $28.00

Originally

made for

use with the
Commodore
computer,
these good
quality video
modulators were r

probably onginally designed for 9 Vdc use, but they
operate well on 6-12 Vdc. They accept color video
and audio, and a selector switch is provided for out-
put to channei 3 or 4. Easy to hook-up. Requires
a 6-12 Vdc power supply or wall transformer and a
connector to interface with your audio/video
source. Outputis an RCA jack. Hook-up instruc-

tions included. 3" X 1.47" X 0.75".
CAT# AVMOD-3 s SQQ

each

10 AMP SOLID STATE RELAY

Teledyne Relays # 615-8500
Control Voltage: 3-32 Vdc
Load: 10 amp,

250 Vac 50/60 hz.

Standard “hockey puck”
size: 2.27° X 1.72° X 0.95".
Screw and qc terminals.

UL and CSA listed.

CAT # SSRALY-14

$71 050
l each
240 X 128 DOT LCD

10 for $95,00

Optrex# DMFE660N-S 240 X 128 dot LCD module with on-
board drivers. Will display graphics, figures and characters.
Module size: 5.68" X 4.1" X 0.5" thick. Viewing area: 4.1° X
2.52". Dot size: 0.4mm X 0.4mm. High contrast, wide view-
ing angle. Low vottage drive and low power consumption.
Uses fitting controllers LSIMSM6255, HD64646, SED 1330,
SED1351. Includes hook-up instructions and specs.

$292%

CAT# LCD-15

ULTRASONIC PROXIMITY
DETECTOR

The ED-100 was designed for use.as an auto/RV/
truck back-up alarm. Two 40 khz ultrasonic emitter/
detector modules attach to the back of the vehicle
and warn the driver when the rear of the vehicle is
within 24 feet of another object. A digltal display and
audible beeper inside the car continually monitor the
'distance to impact. The ultrasonic modules meas-
ure 5.81" long X 1.9" wide X 2.05". Operates on 12
or 24 Vdc Includes instructlons for installation. The
units are new, in original cartons and, as far as we
know, in working condition. The company that
marketed this device is no longer in business, and
no manufacturer’s guarantes is in effect. We offer
these ultrasonic detectors for experimentation
only, and in no way wish to promote their useful-
ness as a driving ald.

Original Soid For OVER $100.00.

¥243;

CAT # ED-100

EXPERIMENTER'S DELIGHT
VHF TO UHF

BLOCK CONVERTER

Channel Master# 0746
This is one of those deals that's too good to be true.
Brand new, in the box, Channel Master block converters.
They used to be popular a few years ago before there
were a lot of cable-ready TVs. Somewhere in-the world
we know there is still.a demand for them- especially at
this price. Designed to convert television VHF channels
2 through 13 and A through W to UHF channels 36
through 76. The box alone, s a great project box. The
10 ft. AC power cord, the interior components, F connec-
tors and AC receptacles are well worth the price.

s2%2

CAT# CM-0746

[MANUFACTURERS - We Purchase EXCESS INVENTORIES... CALL, WRITE or FAXYOUR LIS'ﬂ

FAX (818) 781-2653 « INFORMATION (818) 904-0524

Mail Orders To:

ALL ELECTRONICS CORP.

P.O. Box 567
Van Nuys, CA 91408

VISA
———

Visa, Mastercard, Discover,

Checks, Money Orders
Accepted On All Orders

RETAIL STORES
LOCATED IN
Los Angeles

and Van Nuys
CALIFORNIA

CIRCLE 214 ON FREE INFORMATION CARD
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449"  Device Programmers 139%
PB-10 Internal Card for PC

Connects to St.andard * Easy to use software,

PC paraliel printer port |ESSIT help, ful
sceen editor

* Fast Programming
(EMP-20)
27C010A, 23 seconds
28C020, 34 seconds
27€040, 95 seconds

* Made in USA

* 1 Year Warranty

* Technical Support by phone

30 day Money Back Guarantee

* FREE software upgrades available via BBS

 Demo SW via BBS (EM20DEMO.EXE) (PB10DEMO.EXE)

* E(e)proms 2716 - 8 megabit, 16 bit 27210-27240, 27C400 & 27C800,

* Flash 28F256-28F020, (29C256-29C010 (EMP-20 only))

» Micros 8741A, 42A, 42AH, 48, 49, 48H, 49H, 55, 87C51, 87C51FX, 87C751,752

912 x 53 x 1 3" . 57{o B « GAL, PLD from NS, Lattice, AMD-16V8, 20V8, 22V10 (EMP-20 only)

48 PIN
ZIF

FOR MORE INFORMATION CALL

4630 Beloit Drive, Suite 20  NEEDHAM’S ELECTRONICS, INC. (916) 924-8037
Sacramento, CA 95838 e BBS (916) 972-8042
(Monday-Friday, 8 am-5 pm PST) CO.D. @ FAX( (91 g) 972-9960

CIRCLE 257 ON FREE INFORMATION CARD

DC/CAD
introducing...

THE TERMINATOR FOTRONIC

Density Router

(Completz with Schemate & BCB EDITOR) QUALITY ELECTRONIC
Features the following powerful algorithm & capability: TEST EQUIPMENT
® Rip - up and Retry Sales O SerICB

® Pre-routing of SMT components B
A € by
* Specialists in - Fluke, Electronjy 20tus

® Real-Time via minimization .
. Fax Yiome 7]
Hewlett Packard, Tektronix Your listsy™"

® Real-Time clean up passes

® User defined strategies
® Window 3.0 capability as DOS Task * NIST Traceable/Mil Spec 45662A

= 1-mil Autopiacer and Autopanning Calibration Availabie

®» Two-way Gerber and DXF
® Automatic Ground Plane w/ Cross-Hatching TECHNICAL SUPPORT

= Complete w/ Schematic & Dolly Libraries Oscinoscope 8pecia's
® Optional simulation capability & protected mode for 386 users 1 Tek 465 100 MHZ $489.00
* PCB LAYOUT SERVICE AT LOW COST * Tek 465B 100 MHZ $589.00
Tek 475 200 MHZ $649.00
LEASE PROGRAM & SITE LICENSE AVAILABLE Tek 475A 950 MHZ $749.00

ALL EQUIPMENT SOLD WITH WARRANTY

For more GREAT VALUES Call, Write, or FAX
P.0. Box 708, Medford, MA 02155

Con'l%rllxtation
1771 State Highway 3¢ (617) 391-6858 FAX (617) 391-6903
(908) 681 - 7700gda‘908) 681 - 8733 (FAXD
" DC/CAD . . . The focal poirs of future CAD marker *
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OCEAN STATE ELECTRONICS

HOBBYIST, AMATEUR, OR COMMERCIAL — WE'RE YOUR ONE STOP ELECTRONIC SOURCE
CALL OR WRITE FOR OUR FREE 112 PAGE CATALOG 1-401-596-3080

DELUX CODE KEY MAKE CIRCUIT BOARDS 4—-— AIRCRAFT RECEIVER KIT
Adjustable, heavy duty brass base THE NEW, EASY WAY WITH ...puts you in the pilots seat!!

with ball bearing pvots.
Designed for hard usage TEC-200 FILM Tune Into the exciting worid of aviation. Listen to alriines, big

Y16 plated contacts. JUST 3 EASY STEPS: business corporate jets, hot-shot méitary pilots, local private

« Copy circult pattern | pilots, control towers, approach and departure radar control and

$11.75 on TEC-200 tim other interesting and fascinating air-band communications. You'l

using any plain ~ hear planes up 1o a hundred miles away as well as all local traffic

paper copler Tha AR- 1 features smooth varactor tuning of the entire i band from 118 to 136 MHz, effective

« lron filmon to AGC, superhetrodyne clrcuttry, squeich, convenient 9 volt operation and plenty of speaker

CODE PRACTICE copper clad board volume. Don forget to add our matching case and knab set for a fine looking project you'll iove

OSCILLATOR & MONITOR IN KIT « Peal off fim and etch 1o show. Qur detailed instruction manual makes the AR-1 an Keal introduction to two life-long
FORM OR WIRED Convenient 8 1/2x 11 sze tascinating hobbies at once — electronics and aviation!

Whh Complete instructions

..AIRCRAFT RADIOKIT .. ... $29.95

A solid-state code practice oscillator and mondor that

uses the latest IC circuftry. t contains a 3° buit-in 6 SHEETS ...
speaker, headphone terminals, a volume control and a 10 SHEETS ..CASE SET FOR AR-1 .... - $14.95
tone control. t is a attractively 20 SHEETS
packaged with a two color panel. With 50 SHEETS ............
the addition of a few parts, the unft can LEARN COMPUTER THEORY BY BUILDING THIS KIT
o e S e e DIGITAL TRAINER MODEL MM-8000
— D|G|TAL CAPAC”ANCE] Starting from scratch you bulld a complete computer system Our Micro-Master trainer teaches
ax after the code has been learned. 9 ¥
. 1 INDUCTANCE METER you to Wrte into RAMs. ROMs and run a 8085 microprocessor. You will wrie the initial
Kit ... .$19.95 DIGITAL LCR ME TER measures Instructions to teil the BOB5 processor to get started and store these INstructions in permanent
Wired $24.95 inductance, actance and resistance. momovymazelsE’PROM.TeachesyouaIIa.boutinpulandoumutpons_cormulerﬂmevs.Build
([ o * At Last! An'LCg% meter that everyone ca.r\ your own keyboard and learn how to scan keyboard and dsplay. No previous computer
atford. Now you can measure croyds knowledge required. Simple easy to understand instruction teaches you 1o wiite in machine
!rans(&n\e’sy chokes from 1pH to 2'00H language Upon compietion of this course you will be proticient in computer technology.
TOROIDS Capacitors trom .1 ptd to 200 mfd and + Uses the B0B5 Microprocessor
tesistors from .1 ohms 10 20 meg ohme. « Uses the 2816 E? PROM, electrically eras-
IRON FERRITE Al in one handheld instrument. able programmable ROM
s FT37-43.........60 MODEL LCR-1801.......... $119.95 | . Usesthe 8156C. 2048 Bit static MOS RAM
FT37-61 .60 with VO ports and timer
FT137-77 ...........60 + Memor: dable opt
i \_-_ >  COPPERCLAD e
S + Built in 5V power supply
FT50-61 > PC BOARDS ~ 28 key keyboard
FT50-77 One oz. copper, phenalic bass. + Complete with lesson manual. instructions
FT82-43 7" x5" SINGLESIDED ................... $1.50 and expanments
FT82-67 31/4" x 6 1/ DOUBLE SIDED ..... $1.25 $119.95
F182-68
FT114-61 ......2.15
F|’14oja a0 200 WATT INVERTER LEARN RADIO THEORY BY BUILDING
7200-2 4.00 FT24061 ... 8.00 Plugs Tnto your lighter and runs: - THESE UNIQUE KITS!
’ o T ===\ - Ham Equipment .
(LRl bent - L Both kits inciude an assembly, kesson and theory of
Light: '
WE STOCK A COMPLETE LINE OF = ~ seldenng on T operation manval. The actual assembly is broken
TOROIDS AND BEADS. ; : Y . Computer _into simpte sections. Each section shouid be com-
- . + Power Tools =l pletely tested before moving on. This reduces diffi-
EEs + Shaver cult troubleshooting associated with many similar
Q-DOPE = O $79.95 ' 17 TVwhVCR kas. Both include practical hi-tech PC board, with
Solution of pure polystyrene in solvents Dnee Model: POW 200 .95 | MUCH MORE o schematic printed on the surface, battery, all com-
. fast and leaves a clear, protective coating on input: 1010 15 vors DC 5 pone": ang Sd'(:ev;‘;he
[ toriods, coils and transformers, with no or Output: 115 voits AC rue RMS Waeight: 150unces | AM/FM-108....c..cccccvennnes e s 5+ Y o $29.95 "‘\:r::, lsneasy 'eu 'oe:
minimal effect on inductive values. May also be Power: 400 Wats peak Warranty: 3 year sTanc, pLomPIov oY
ay also AM/FM Superhet RADIO KITAND TRAINING knowledge of electron-

used as a cement for molded or fabricated 200 Watts for 2 minutes 5 x26 x1.7 1 ) :
fterns made of polystyrene. 140 Watts continously COURSE 14 Transistors and 5 Diodes :;: kn:;cm acgsn

e (Bottle with Brush 21l oz. 58 mi) .. $3.75 s0 designed that no cabi-
TO ORDER = oF : Gat & osssary Aupe-
cial bracket provides the
VERNIER DIALS H-J ST & pecessarysucborliouse
1172 Diameter 0-10 Markng_ $8,25 | Call 1-B00-866-6626 ORDERS ONLY f ! GaepiE
14172 Diametor 0-100 Marking  $9.25 (Catalog requests can not be taken on toll
7 Dameter 0-100 Marking. $10.25 | free number.) AM-550 Transistor Superhet AM Radio Kit .$19.95
8:30 a.m.-5p.m. EST = :
SIGNETICS NE6S02AN Monday through Friday & FIBER OPTICS KIT WITH TRAINING COURSE
remaris oy baiing DG and supe e ﬁ\ OR WRITE TO: (P )
L i an | .
receners. Ocean State Electronics,
$2.49 P.O. Box 1458, Westerly, R.). 02891
OR FAX TO CATALOG/ORDERS Lsaynlhebasms011|bsroplcsdata_comnumcalionswhileyoubu|ldlh‘ls
MINI-CIRCUITS SBL-1 | (401) 596-3590 (401) 596-3080 P e ooy Al Tt e orocs
DIODE RING MIXER . ; 3 '
oSt Salare Mo If paying by CREDIT CARD include Card No. S
LO/RF - 1-500MHz A i
and Expiration Date
RF DC - 500 MHz
$6.75 Mail in orders include $4.50 shipping :ﬁ:@l;@::ii‘;:?gg’:fngiﬁaﬁz
ALASKA & HAWAII $11.00 ) cenver. As a generator use it to check out an ampifier,
CANADA $8.50 - OVERSEAS $14.00 ziage oy slage, Hllatexts WA lo [Fing RO
7 P . . S o] Lol in int where a v
LINEARIC'S TRANSISTORS | Minimum order $10.00 (before shipping) ok e Al Ny T e g
NESSS 45 ::ggg: ;g R. I. Residents add 7% Sales Tax $18.95 R e AN
e 2 il - ORDERS RECEIVED BY 1:00 PM EST— SHIP
LM741 40 2N3553  2.7% SAME DAY! FREE SHIPPING ON ALL MAIL IN . o) MAGNET WIRE
UA7805 .49 2N3563 .40 ORDERS OVER $50.00. ) ‘v{ ‘Ename! coated sold copper. For winding
UA7B12 .49 2N3ges  1.05 NOT VALID WHEN COMBINED W/CAT. ORDERS. = e nesk AEIE s
UA7912 . 2N3904 10 Applies to UPS Ground in Continental U.S. Only. ) ;
e | B w | T e G madm moe gEs i e
CA3126E  1.60 2N4401 .15 Canada, Please send $2.00 (American funds or US stamps). #18..400 #24..425 #32..485 #40..7.85
CD22402E 9.95 MPF102 49 Overseas, Please send $3.00 (Amerlcan funds or US stamps). #26 ....4.85 #34..6.25 o

CIRCLE 260 ON FREE INFORMATION CARD

wWWwW americanradiohistorvy com

MON SOIUOIN03|T ‘v661L AInr

-
-
pery


www.americanradiohistory.com

* THE BEST *
8085 MICROPROCESSOR
TRAINING SYSTEM
JUST GOT BETTER

Are you interested in Single Board Computers and Microprocessor based
systems? if the answer is yes and you want to know more about these
fascinating subjects the PRIMER Trainer is the place to start. The PRIMER
teaches more and is easier to use than other comparably priced trainers. The
over 100 page Self Instruction manual takes you from binary number
systems 1o processing interrupts. At the end of the
manuaj are working examples of
using photocelis,
temperature sensors,
making a waveform
generator, programmable e
timer with alarm, and a new gars % el
motor speed confrol lab using 8
back EMF. The PRIMER .
comes with everything you need

to start programming in machinelanguage. Continue-on to program in
Assembler, Forth or BASIC with optional upgrade and software. Upgrade
includes: RS232 serial port, a serial cable and, 32K of battery backed RAM.
THE PRIMER IS ONLY $119.95 QUANTITY 1 IN KIT FORM. THE PRIMER
ASSEMBLED & TESTED BY EMAC IS $169.95. ORDER NOW AND RECEIVE
ONE FREE POWER SUPPLY WHEN YOU MENTION THIS AD. PLEASE ADD

ADD ANOTHER MIC INPUT

= 3

= ({fo_o F
e 53&‘@ :U) I
o MIC-UNE DRIVER o
© @

PO-41 AC POWERED SEMI-PRO MIC-LINE DRIVER
$185.00
TRANSFORMER-BALANCED (NPUT WITH PHANTOM POWER
FOR CONSUMER LEVEL '~ OUTPUT. SCREWDRIVER
ADJUSTABLE GAIN. AC POWERED. BROAD FREQUENCY
AESPONSE; LOW DISTORTION; SMALL SIZE, 45" x 1.5" x 4.5°

CAN BE RACK MOUNTED (WITH PO-43)

SOLVE YOUR AUDIO PROBLEMS

FOR SPORTS REMOTES
USING DIAL-UP TELCO

FP-TE TELCO INTERFACE
$185.00
LINE LEVEL iNPUTS AND DUTPUTS: A SIMPLE 2W TO 4W
CONVERSION; CAN SEND AND RECEIVE SIMULTANEOUSLY;
BATTERY POWERED, SMALL SIZE {4.5" x 1.5 x &'} COMEB
WITH A PLASTIC CARRYING CASE

CONVERT YOUR CONSUMER
GEAR TO PRO
. s
=
o CTERGO g SeER ©

QUTAIT 8L ANCED
I ) e

- s G
D succom me renvenson wkoauEa @

PO-55 -10 TO +4 BOX
$219.00
FOR CONSUMER.TYPE TAPE. CD. ETC. TO PRO. AC
POWERED. SMALL SIZE. 4.5" x 1.5" x 4.5 CAN BE RACK
MOUNTED (WITH PO-43)

ELIMINATE HUM, BUZZ, AND
GROUND LOOPS IN 60002 LINES

-

)

IL-18 iN-LINE TRANSFORMER
$55.50
BROAD FREQUENCY RESPONSE. 20-20 khz LOW
DISTORTION. IT REALLY WORKS!

$5.00 FOR SHIPPING.

EI'l'IAC inc.

618-529-4525 FAX: 457-0110 BBS: 529-5708
P.0.BOX 2042 CARBONDALE, IL 62902

TEST SPECIALS, TEKTRONIX MAINFRAMES
7704, 200MHz M/F with, twa 7A26 D/T vert., 7880 ond 7885 T/B Manual.....$950

PORTABLE PACKAGE DEALS
TEK 475, 200MHz, Dual Trace, Delayed Sweep, Probe & Manual...
TEK 475A, 250MHz, Dual Trace, Delayed Sweep, Probe & Manual...
TEK 485, 350MHz, Dual Trace, Delayed Sweep, Probe & Manual

UNIQUE LAB & PROCESS EQUIPMENT

WYKO LADITE-256, Laser wavefront measurement system. A tumkey system
for determining the wavefront quality and intensity distribution of laser sources.
Operates from the visible to the infrared. The LADITE system provides full
geometric and diffraction anoalysis. Complete system, LIKE NEW CONDITION.
Replocement cost >$75K. LEASE/RENTAL available. ..............ccoccovvenoe..n.... $10K

Carl Zeiss, GCA type 37 REPROGRAPHIC LENS,

S-Planar 1.4/75, M1:5nA=0.30 436nm. If you can use one, you know whot it is.

A fontostic lens with a current replacement cost of $20K. Only one ovailable.
$4500 or 8.O.

OPTICAL BANDPASS FILTERS, Brand new. Mig. by CIBA-

CORNING, 420nm=*7, 520nm#22, 600nm, #18, in original sealed packages.

These mulfi-layer, dielectric fype filters are .5"Wx.75°Lx.175"thick. Beautiful to loak

> at, even if you don't need one now! Kit of three, includes one of each wavelength.
& BP FILTER KIT................ $24eqa.
2 |DIG. THERMOCOUPLE THERMOMETER, Anritsu HLS00, New
) boxed. Palm sized unit with large backlit LCD, displays Actual, Min., Max. C or
g fF. Jorldeg. resolution. Plus Avg. function. Includes 4AA batteries, fype K

g thermocouple, manual, carry case and calibration cert. HL500.......... $69ea.
[}

1]

=

2

Q

O

73]

142

PREPAID ORDERS RECEIVE A 20% DISCOUNT
AND FREE SECOND DAY FREIGHT
(TS OFFER AVAILABLE ONLY IN CONPNENTAL US|
USA AND CANADA ORDERS (800) 634-3457
FAX ORDERS (800) 551-2749 | MENTION THIS AD AND RECEIVE
SESCOM, INC. AN AODITIONAL 10% DISCOUNT
2100 WARD DR.. HENDERSON. NV 89015 USA

m
TECH LINE (702) 565-3983 M - Th 8 am TO 4 pm (Pactfic Time)

“the audio source” LﬂJ
tine wil only DB answared by our technician, N0 answer. pleass lry at another lime
CALL OR WRITE FOR YOUR FREE AUDIO CATALOG OF QVER 350 PRODUCTSI _

CIRCLE 309 ON FREE INFORMATION CARD

LOOKING FOR
TEST EQUIPMENT
NIGHT VISION or ELECTRONICS?

COLOR CCD CAMERA, Hitachi KP-C501,

Industriol quality with fantastic remote cantrol lens. Impressive cavert performance
is achieved thraugh this systems sophisticated F1.4, 6.5mm to 75mm Auta ris,
Remote control Zoom lens. "Never under estimote the power of a good lens." The
camera operates from std. AC power and features composite output, AGC & auto
white bolance. Remote confrof requires 12Vdc adapter, 4 conductor wire and 2,
D.P.D.T center off switches, included. lyou wire according to simple instructions)
Very limited qty. Available for less than the original cost of the lens alonel Its no foy.
HITACH! COLOR CCD SYSTEM........................$479

ATTRACTIVE OFFER ENDS THIS MONTH! 15000 SOLD!
They're all but gone. Hard fo believe , but true. You may have seen *powerful® Rare
Earth Magnets elsewhere for $15ea. These * bod boys® pull 50lbsl Each module
comprises two magnets bonded to a steel base. Overall size 2.5°x1.1°x.67° The
actual magnets, are only .82Lx.78Wx.32H. 10 MODUILES........... $39.95

SUPER RECHARGEABLE BATTERIES, Choose your weapon! 12v
@70AH, 35AH or 30AH, Sealed, deep cycle. Great with solar panels. Perfect for
UPS power or even your boat or ralling matorl Removed from new equipment.
Dimensions: 70AH, 12Lx8Hx6.5W, 35AH, 9Lx8.5Hx5.5W, 30AH, 7.5Ix7THXSW

70AH batlery.........$39ea. 35AH batiery........... $29ea. 30AH batlery........$24ea.

POLAROID STROBE FLASH UNIT, High quality construction and
super powerful. The extra large xenon flashtube produces 20 JOULES per fiashl
BRAND NEW. Operates from 4 AA batteries, Can be triggered with Svdc signal, for
logic controlled applications, or standard switch closure. Compact black plastic
housing with internal battery compartment and °ready’ light.

SPECIAL THIS MONTH..........6 UNITS for $25

RESOURCES UN-LTD.
THE QUALITY YOU DESERVE AT PRICES YOU CAN AFFORD

60 DAY REPAIR OR REPLACEMENT GUARANTEE. FRIENDLY TECHNICAL SUPPORT. LARGE INVENTORY
VISA, MC, AMEX, DISCOVER or COD. PHONE: 603-668-2499 FAX: 644-7825

CIRCLE 308 ON FREE INFORMATION CARD
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Sun Equipment Corporation
616 Hawwk Rd., Raleigh, NC 27615

E w School purcbne arder accepted, net 30 days.  Bids accepted.

3%, discount for prepaid order, certified check or money order.

1“800“870 1955 or (9 19)881"2141 FAX (9 19)870‘5720 OEM welcome. Quantity discount available. Prices are F.0.B. our warehouse.

MICROPROCESSOR/MICROCONTROLLER

Let our low-cost Microprocessor trainers lead you to-the advanced 80386,
80486, ...etc.. Our training systems will help you learn BASIC, C, and
ASSEMBLY languages programming and microprocesser/microcentroller
system hardware design and troubleshooting.

C1C-100 only 5549 00 Fentures: Operate on IBM PCXT/AT or

F.’.l iy compatible, controlled by ASSEMBLY, C, or

BASIC programming languages, 800-pin
P-

solderless breadboard for circuit design and
test, l/0) drivers for controlling relay, step
motor, LED, speaker ... experiment manual.
Application control modules available,
including step motor, matrix key-pad and
traffic light, A/D. D/A, F/V, V/F converters.
IFE-01 IC function tester/emulator $149.00

BGC-8088 only $699.00

Features: Assembly language coding,
assembler, disassembler, single step and
multi-breakpoint program debugger, display
and rewrite registers, download/upload
programs from/to external systems(IBM PC
or compatible), 1/O drivers, 56-key large size
keyboard, LCD display, RS-232, UART.
printer interface, two expansion slots, +/-5V,
+/-12V switching power supply, user’s guide
and experiment guide, Practical control
applications available, such as stepping motor,
matrix display... etc., and .. more.

BGC-8052 $979.00 1t helps you leam the most popular 8051/8052 embedded
microcontroller and its applications. Lab guide and program examples are included.

AUD{O OUTPUT: 1KHz, | Vrms.

PS-305 $239.95, 0-30VDC, 0-5A.
SG-4162AD $229.95, with Freq. Counter 10Hz-

PS-305D $399.95. S —

%110 $329.95 1 SOMHz for intemal & external source.

0-60VI)C, 0-3A. AUDIO GENERATOR
pmmmce—e . AG-2601A $119.00

8112 §449.95 ;
0-60VDC, 0-5A. I x 10Hz-1MHz, 5 ranges

8109 $749.95, dual output. 0-60VDC, 0-5A, it
independent tracking operation. Low ripple.
8202(8203) $499.95(5549.95). triple outputs.
dual 0-30VDC/0-3A(5A), fixed 5VDC/3A, indepedent
tracking operation, constant voltage and current.

GRID DIP METER

g w 0-8Vrms, square 10Vp-p.
.' LR »;‘ l“

500Hz-S0KHz, <0.5% SOKHz-500KHz

AG-2603AD $229.95, with ['req. Counter 10Hz-

150MHz for intermnal & extemal source.

DC POWER SUPPLY RF SIGNAL GENERATOR
¥ PS-303 $159.00 i mesy 8G-4160B $119.00
&3 _'_5 S0 030vDC, 0-3A 100KHz- 150MHz up to
r. ) e o e 0.02%+2mV line regulation 450MHz on 3rd harmonics,
0.02%+3mV load regulation Q ™ 6 ranges, AM modulation.
Pty s "", ImVrms noise & ripple, Short | @ W45 N § RF OUTPUT: 100mVrms to
L "",g} circuit & overload protection. 4 35MHz
5 PS-303D $314.95,dual.  MODULATION: INT. 1Khz, EXT. 50Hz-20KHz.

OUTPUT LEVEL.: sinewave

OUTPUT IMPEDENCE: 600
Ohm. DISTORTION: <0.05%

= "',‘. =« DM-4061A $99.95
? ’ "" SN0 1.5-250Mtiz. 6 bands:

- / 6 plug:in coils. 2 transistor,
N and | diode.

FUNCTION GENERATOR
FG-2100A $169.95
0.2Hz2-2MHz in 7 ranges,

e os ¥

STEREO MODULATOR
AG-2011A $549.00

RF SECTION: CARRIER: 98MH2Z+/-2MHz
OUTPUT: 10mV, ImV & 0.1mV

COMPOSITE SIGNALS:
PILOT: 19KHz+/-2KHz, 0.8Vrms

INT. MODULATION: o
400KHz 1KHz+/-1%, T ———
1 Vrms, distortion: <.5% § = “; *,

L-R SEPARATION: >50dB. - " -~
EXT. MODULATION: e R
FREQ. : 50Hz-15KHz
L-R SEPARATION:  >45d0 100Hz - 3KHz
>35dB 50Hz - 15SKHz.
AUTO DISTORTION METER
DM-3104A $799.95
MEASUREMENT:
RANGE: 0.01%-30%
0.1/0.3/1/3/10/30% full scale
FREQ.: 400Hz+/-10%
1000HzZ+/-10%(HPF).
INPUT: 3mV-100V, ratio measuring 20dB.
AUTO. SWITCHING RANGES:

Fundamental Freq. = (fo)+/-10%,

Fundamental Rejection:  >-80dB at (fo)+/-5%

«

f AR O
-
.

“REioius

~ Sine. Square, Trianle, Pulse &

MOI)UM TION: approx. 2KHz Sinewave

CRYSTAL OSCII.LATOR: 1-15MHz

POWER SUPPLY: 9VC

AM/FM SWEEMAR SCOPE

v SM-6225B/C $1999.95

¢ ; FREQ RANGE:
E‘? o %

420-490KHz(AM),
10-11.4MHz(FM).
abasia | ACCURACY: +1-0.1%
MARU,R (AM)455KHz +/-SKHz, +/-10KHz,
(FM)10.TMHz, +/-7.5KHz, +/-150K] {z.
WOW-FLUTTER METER

WF-3103 $699.95
FREQ. RANGE:

Ramp

1% distortion.
VCF: 0-10V control freq. to 1000:1.
FG-2102AD $229.95, generates signals same as
FG-2100, 4-digit counter display, TTL & CMOS
outputs, 30ppm+/-1 count accuracy.
FG-20208 $169.00
0.5Hz-500KHz, Sine, Square, Triagle.
(F()2103 $329.95, Digital sweep generator,
0.5Hz-5MHz in 7 ranges.
OPERATING MODE: sweep, AM, gated burst, VCG.
FREQ. COUNTE R: Internal SHz-5MHz

Extemal SHZ-10MHz

3KHz+- 10% NNS/CCIR

3 1SKHz+-10% DIN. SWR/RF POWER METER

MEASURE RANGE: . 310 $89.95

0.03/.1/.3/3% full scale. | FREQ RANGE:

ACCURACY: +/-5%. L 1.8-150MHZ
WF-3105A $799.95, Digital, . gﬁa%mmw

FUNCTION: LIN'WOW/F lutter/WTD.
FREQ CNTR: 10Hz-9.99MHz
[INDICATION: CCIR/DIN/IIS.

SWR MI:ASUREMI:NT 1.0 - 0o, 4W minmum
ACCURACY: 5%-10%

[AM/FM STD SIGNAL GEN. el
SG-4110A $1999.95 B " 500hm;S0O-239 plugs.

INSERTION LOSS: 0.3dB Ln
320 $89.95, 130-520MHz.
330 $129.95, 1.8-520MHz

a i
SWR-3P §26.95 g

1.7-150MHz, RF Power: 0.5-10W, 0.5W-100W.

FREQ: 100kHz-110MHz |
DISPLAY: 6-digit LED ,.__;'_ ‘; B
IRESOLUTION: - i
100Hz (100-34.99MHz). 1KHz (35MHz-110MHz)
LACCURACY: <+/-(5X10-ES +/-1 count)

OUTPUT RANGE: -19dBu, -99dBu, 1dB step
IMPEDENCE: 500hm VSWR 1.2,

PM-330 $149.95 1 8-S00MHz, 0-SW/20W/120W

. OUTPUT: SmVp-p-20Vp-p.

SWR-2P $22.95, 1.7-30MHz, RF Power: 0.5-10W.

>.70dB at (fo)+/-10%
HARMONIC ACCURACY: +/-5dB, 1.8(fo)-20KHz

FREQUENCY COUNTER
_— FC-5250C $119.95
. FREQUENCY RANGE:
. oo

S e @R (HF)I0Hz-20MHz,
- - (VHF)10MHz-200MHz
GATE TIME: 0.1 & 1sec.
INPUT SENSITIVITY: 35mV 10Hz-200MHz
INPUT IMPED. : (HF) 1MOhm, (VHF) 500hm.
MAXIMUM INPUT: 10Vp-p.
FC-5260A $139.95

10Hz-600MHz. B e i
r‘c.szmA $159.95 — .
OHz-1300MHz. P
FC-5600B $329.00 REehl St
10Hz-600MHz
(FC)S700B $329.95, 10Hz ~ 1.3GHz
SIGNAL TRACER/INJECTOR
SE-6100 $134.95
i TRACER:
: Gain Max. 60dB
ATTENUATION:
0/20/40/60dB

INPUT IMPED.: 100KOhm
QUTPUT IMPED.: 6000hm, SPEAKER: 8 Ohm.

INJECTOR: Freq. 1KHz Squarewave, Output
Level. Continuously variable 0-4.5Vp-p.
COLOR PATTERN GEN.
CPG-1366A $159.95, VHF NTSC.

CIRCLE 310 ON FREE INFORMATION CARD
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Electronics Now, July 1994

CABLE CONVERTER SPECIALS

Sigma 550
NEW — 86 channel O & I compatable

Last channel recall — lightning protection

1 year warranty

Timeless 550 P/C
Same as above, different manufacturer
with parental lockout. HRC switchable
1 year warranty

Northcoast Excell

American manufactured!! 70 channel

1 S
99.95 75.00

10+
70.00

75.00 70.00

109.95

85.00 75.00

Fine tuning — Standard HRC tuning through

remote, sleep timer. Green LED w/dimmer
Deluxe! A/B twinline available. . .

Parental lockout.

Hours: Mon - Fri: 8:30 — 5:00 pm CST

United Electronic Supply
P.O. Box 1206-RE for
Elgin, IL 60121

708-697-0600

No Illinois Sales

NEW ITEM

Zenith Universal Remotes
Fully Programmable
New Program / Learn Type
Combines both functions

VCR / Cable / TV / Stereo
All in remote.

As low as $1995

24 Hour Answering Machine for orders

CIRCLE 277 ON FREE INFORMATION CARD

PC Controlled NiCd
Battery Charger

Connect the PC-Charger to your PC |
& cycle your batteries back to life.
Check the condition of your NiCd’s & ,
have confidence in their performance.
-> Complete with full featured software for DOS
-> Charge, discharge, cycle, test & trickle charge
-> Automatic & manual modes for complete control
-> Scroll bars show charge status visually
-> 2 channels separately controlled & monitored
-> Each channel can charge from 1 to 8 cells
-> Charge & discharge up to 500mA
-> Plots charge & discharge curves
-> Alarms & indicators keep you fully informed
-> Convenient user interface with pu!l down menus

-> Includes a cable for each channel with clips to |
connect to your battery pack or holders

-> Connects to serial port with included cable

-> Displays voltage, current & time measurements |

-> Sleek compact design easily fits on desk top
PC-Charger -- US $219 Shipping included

Call or write to order or receive free mformataon

LAMANTIA PRODUCTS l

P.O. Box 672, London, Ontario |
Canada, N6A 4Y4

(519)472 5566, (519)472-1702 FAX |

1

lectronic, Inc. offers a complete line of
1ble Equipment that is fully Compatible
r cable system.

come with: Remote Control, &
nce Feature. Volume Control
le.

Yy ey 5

For More Information Call Us At:

: 00-332-1996
" - FAX: 708-860-9048

varanteed & comes
ck option.
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VACUUM TUBE DEALER PRICE LIST MAY °94

SOVTEK@ USED BY:

. FENDER, MARSHALL, SOLDANO, VTL
MATCHLESS
MESA BOOGIE DUAL RECTIFIER

5881/6L6WGC........... $6.90 each 10 at  $6.20 each
SAR4/GZ34.........0.cne- (o3 — .

25 at $5.40 each ...

AUDIO RESEARCH, AMPEG, JADIS
AUDIO RES., MELOS, CONVERGENT
New TETRODE

SLM

HARTKE,

BEDROCK, CARVIN, DEMETER

New SUPER High Gain 12AX7
SENSATIONAL EARLY 60°S SOUND
PEAVEY, HUGHES & KETTNER, CRATE
MATCHLESS

EL84/6BQ5 .
EL84M/6BQ5SWA ... 6.50

SINO, CHINA
10 at $64.00 each 25 at $58.00 each
490

9.50

TESLA,CZECHOSLOVAKIA
10 at 8.20 25 at 7.60
........................ 9.20 ccvveereririrerennes . 8.60

SOLID STATE RECTIFIER

Built into tube socket. Direct plug-in replacement for all 5Y3, 5U4 and SAR4 types. $5.90 each, 10 at $5.50 each

ODD BALL TUBES

MON SOIIOND3(T ‘$661 AN

2K25..icecienne 22.00 each 6AQS.......... 5.85 each 7.90 each 6SK7........... 2.90 each 12BY7.... 7.90 each
5749, 2.40 6AST.......... 495 6CWS5/EL86... 2.40 6SL7..cccounenee 2.90 12DW7....10.90
(6BA6W industrial) 6AUE.......... 1.95 5.15 6SN7............. 290 12FQ8..... 9.00
8.90 6AXS.......... 4.90 . 5.15 6SQ7............ 3.70 35W4...... 4.90
46.50 6BAG.......... 225 5.50 6U8/6KDS..... 4.50 7119....... 6.90
3.90 6BE6.......... 3.60 13.25 5.80 7308...... 8.50
1.75 6BHG.......... 3.90 15.50 445 50Cs....... 4.90
6080 w Philips. 4.90 6BK11ampeg 9.90 6.90 3.90 811A....... 11.90
6189W............... 4.15 6BMS......... 5.20 5.70 3.90 813........ 25.00
(12au7w industrial) 6BLS............ 1.90 5.00 18.50 ECC82.... 5.90
6267/EF86......... 420 6C33C-B... 29.50 4.75 4.90 (RFT)
6550GE........... 23.50 (Triode + ceramic socket) 6.50 2.90 0A2........ 390
6CA............ 4.60 7.50 7.95 0A3........ 2.90
6Cl10........... 9.90 3.50 490 0C3........ 3.90
6CA4........... 4.90 2.90 9.90
STANDARD MATCHING AVAILABLE ON MOST OCTAL POWER TUBES 75¢ extra per tube. PAIRS, QUADS
Free on 26 tubes or more. SEXTETS
PLATINUM MATCHING ALSO AVAILABLE WITH 24 HOUR TEST AND BURN-IN, ENSURING
PREMIUM MATCH. $2.00 extra per tube.
MINIMUM ORDER $50.00
SURFACE SHIPPING: ADD $5.00 PER ORDER USA, $10.00 PER ORDER CANADA, HAWAII, ALASKA
NEW SENSOR CORPORATION
133 Fifth Avenue New York City, NY 10003
(212) 529-0466 1-800-633-5477 Fax (212) 529-0486
CIRCLE 258 ON FREE INFORMATION CARD
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Electronics Now, July 1994
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MADE IN USA
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COMPONENT WAVEFORM $1999

SVR-BOEO , SVR-2000A.
6-BLAC WAVEFORM.
GENERATOR SVR-7000C. VECTORSCOPE.
$299 6-BLACK/TONE DESK TOP.
12-PATTERNS $699
2-VIDEQ OUT.
Y/C-0UT. SYNC.
SVR-7020A SUBCARRIER.
6-BLACK/TONE /f- B-Y, R-Y, Y. |
SMPTE BARS $1199 PocketGen.™
GENERATOR MICRO VIDEO/AUDIO
$495 TEST PATTERN
GENERATOR.
i 10-PATTERNS, INCLUDING
S-VHS. N SMPTE BARS AND BLACK.
DISTRIBUTION Q| 12-PATTERNS WORKS MORE THAN 40 HR
| AMPLIFIER. “ 1 VIDEO.Y/C ON 4-AA BATTERIES.
| 1X10. SN sC. AC ADAPTER INCLUDED.
$499.00 | 609 UNIT WEIGHT 7.5 0Z.

$299-549

WE OFFER TOP OF THE LINE TEST EQUIPMENT AT UNBEATABLE PRICES. it VIZ Technologies
FREE TECHNICAL SUPPORT. ONE YEAR WARRANTY INCLUDING.PARTS. (718) 714-9873
CALL US, WE'RE READY TO FIND THE BEST SOLUTION FOR YOU. Ok, - apilde dbmaia e BTty 1528

Entry Software|
for the IBM PC
& Compatibles

5990

COMPLETE PACKAGE

CIRCLE 295 ON FREE INFORMATION CARD

AFFORDABLE

DATA ACQUISITION

|

MODEL 30 ...... $79.00 MODEL 45 ........ $189 || x Easy-to-yse schematic entry program for circuit

* PLUGS INTO PC BUSS * RS-232 INTERFACE diagrams

* 24 LINES DIGITAL I/0 * 8 DIGITAL I/0

+ 8 CHANNEL-8 BIT A/D IN * BANALOG INPUTS * Visable on-screen and pull down menus

* 12 BIT COUNTER * 2 ANALOG DUTPUTS * Supports popular graphic standards, mice and printers |
* UP T0 14K SMP/SEC ¢ 2 COUNTERS-24 BIT

% Powerful editing and drawing commands

* Extensive digital, analog and discrete part libraries

* In-depth, readable instruction manual

* Over 100 screens of on-line help information

* Software includes part building and netlisting

* Add P.C. board fayout software and routing software for

MODEL 70 ........ $239 MODEL 150-02 .. $179 only *99” each
« RS-232 INTERFACE « RS-232 INTERFACE ‘ Write or call for FREE demo disk:| /// |
ey i X e MENTAL AUTOMATION, N@
L] [ -, / >
e e - CHANGERANGES ORDERS/INFORMATION: 7
AC/OC, VIA HS-232‘ Send check or money orders to: Or Call I
Mental Automation, Inc,
Prairie Digital, Inc. 5415 - 136th Place 5.E. (206) 641-2141
846 171h Street » Industrial Park  Prairie du Sac, WI 53578 Bellevue, WA 98006

(608)643-8599 + FAX: (608) 643-6754 ’ _ Visa & MasterCard orders accepted/ -ﬁg‘?‘msa_ _

CIRCLE 307 ON FREE INFORMATION CARD
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Don’t Despair...REPAIR!

Here's how to troubleshoot and
repair your electronics successfully!

You Can Be Your Own Repair Expert!

For VCRs, camcorders, audio equipment, TV
equipment, computer hardware, office equipment,
home appliances, automobile electronics, and outdoor
equipment.
* Pinpoint and analyze problems quickly.
» Successfully complete repairs with hands-on
troubleshooting instructions.
* Become skilled understanding flowcharts and
schematic diagrams.
» Confidently use test equipment such as
oscilloscopes, frequency counters, and
video analyzers.
e Keep your equipment in top
condition with effective preventive
maintenance techniques.

Continue to Broaden Your
Repair Expertise!

You'll receive quarterly supplements, up to
160 pages, with new step-by-step repair and
maintenance instructions, valuable schematics
and new repair techniques. Learn how to
repair a growing variety of appliances with
hands-on repair projects that will keep you
up-to-date with later models and technology.
You'll be thrilled with your ability to repair a
growing list of electronic equipment! Supple-
ments may be returned or cancelled

at any time.

SAVE $10

Call our toll-free number,
pay by credit card, and mention
this ad. We'll deduct $10!

GUARANTEE

+ Gwowronc
+ Tocks and

MONEYBACK

There's no risk in

One Source For All Your Repair Needs!
Better organized than a magazine, more current than a book.
* 900-page manual

* easy-to-follow, detailed instructions

* trouble analysis flowcharts

* safety precaution checklists

* comprehensive replacement parts list

+ directory of manufacturers

Electronics Repair

Manual

—
pomort
"”:,,W"

Please rush me a copy of the new Electronics Repair
DYES! Manual for only 555.95 + $5.50 shipping and P
handling, 1 understand that if  am not satisfied I may return the
manual within 30 days for a complete refund. Supplements are
sent quarterly for 25¢ per page (never more than $30) and may be

: trying the
we'll also waive ELECTRONICS returned or cancelled at any time.
REPAIR MANUAL O My payment is enclased [ Bill me later

shipping and handling.

to see if it's right for
you. If you are not

O Chargemy O Visa O MasterCard

N ] N . ‘
Order today for your 30-day, no-risk delighted, simply Acct. No. _ FExp.Date
. o . A . return the manual !
review of The Electronics Repair Manual. after the 30-day Signature : —
wpeiodind &% more () Sy g
receive a Name for alf orders.
For Faster Service Call TOLL-FREE prompr refund.
Address _
1-800-222-WEKA o %

Or Fax To: 1-800-256-5915

CIRCLE 312 ON FREE INFORMATION CARD

1077 Bridgeport Ave.
Shelton, CT 06484

All payments must be in U.S. funds. Canada add $10.
All other'countries add $15. CT residents add 6% sales tax.

Mait to: WEKA Publishing, 1077 Bridgeport Ave.

Shelton, CT 06484 400076

www americanradiohistorv com
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ALFA ELECTRONICS

DMM 89 $199.95

Most Advanced DMM
All Purpose & Communication

20 reference impedances
True RMS

Capacitance: 1pF-50,000uF
Measure AC volt to 20kHz
5000 counts, 0.1% accuracy

Min/Max/Ave/DH/Relative/Zoom
Auto power off

Input warning

Splash proof

A, CwymmA COM VR

Ll

Ruggerdized case
Rubber holster included

-80.7 to 81.4 dBm with 40 -120002

Frequency counter: 0.01Hz-10MHz

Auto/manual range, tast bar graph

Vott, amp, ohm, logic, diode, continuity

ALFA 2360 i

DMM 2360
$119.95

DMM+LCR Meter

Very Versatile DMM

Inductance: 1uH-40H

Capacitance: 1pF-40uF

Frequency: 1Hz - 4MH5

Temperature: -40-302 °F

TTL Logic Test: 20MHz

Diode, Continuity

Volt, Amp, Ohm

3999 count display

Peak Hold

Auto power off

Ruggerdized case.

Rubber Holster $8.00

Temperature probe $7.00

LCR Meter 131D
$229.95

Most Advanced LCR
Dual display:L/Q or C/D
Inductance: 0.1pH-1000H
Capacitance:0.1pF-10,000uF
Impedance: 1mQ-10MQ

0.7% basic accuracy
Dissipation factor & Q factor
Serial & parallel mode
Relative mode for comparison
and to remove parasitics
Statistics, tolerance,

Best for design, incoming
testing & production

SMD and chip component
test probe $25.00

HIGH QUALITY TEST EQUIPMENT

BEST PRICE

DMM 21 Fluke Multimeter
Fluke 12 $84.95
Inducta nc??uﬁ;?HS Holster C-10 $10
Capacntanoe 1pF-200 F Fluke 701l $67.5
Frequency: 1Hz-1MHz [Fluke 7311 $94
fi Vol e uh ohm, diode, |Fluke 7511 $129
n
3999 count display Holster C-70 $16
TTL logic, HFE Fluke 771  $149
;3;;:;';0 o . Fluke 7911  $169
| Rubber holster $8.00 Fluke 291l $169
. Fluke 83 $226
Fullline of OMMS.  Fiuke 85 $259
ru%gerdi;ed, solar cell, |Fluke 87 $287
automotive, heavy
duty, industrials Fluke 97
EEPEE MR | starts from $15.95 Scope Meter$1785

LCR Meter 814
$189.95
Best Resolution LCR

Inductance: 0.1pH-200H
Capacitance: 0.1pF-20,000pF
Resistance: 1mQ-20MQ

1% basic accuracy

Dissipation factor indicates leakage
in capacitor and Q factor in inductor
Zero adjustment to reduce parasi-
tics from test fixture

Best for high frequency RF

and surface mount components.

$25.00, Deluxe carrying
case $5.00

SMD and chip component test probe

Frequency Counter
FC-1200 $129.95

Frequency:0.1Hz-1.25GHz
Display: 8 digit LCD
Period: 0.1us-0.1s
Records N‘;sx/Min/Average
Data hold, relative mode
Telescoping antenna $8.00
Deluxe case $5.00

/so Avajlable: .
AC/DC clamp meter,Light meter,
Thermometer, pH meter, High
voltage probe, ¥

igital calipe

Anemometer,_Electronic scale,
Force gauge, Tachometer,
Stroboscope, Humidity & EMF
adapter, Sound level meter,
Frequency counter, SWR/field
strength/power meter, Dip meter

| Sweep PS-205

| 20 MHz Oscilloscope with Delay

20 MHz Digital Storage

$429.95 Oscilloscope DS-203 $729.95

Dual Trace, Component test, 6” CRT, XY Operation, TV
Sync, Z-Modulation, CH2 Output, Graticule lllum, 2 probes
each has x1,x10 switch. Best price with delay sweep.

Switchable between digital and analog modes
2 K word per channel storage
Sampling rate: 10 M sample /sec

y
£
-]

Scope Probe: 60MHz x1, x10 $13, 100MHz x1, x10 $22

PS-200 20 MHz DUAL TRACE $339.95 8 bit vertical resolution (25 Lerel/div)
PS-400 40 MHz DUAL TRACE $494.95 Expanded Timebase 10ms/div - 0.5 s/div.
PS-405 40 MHz DELAY SWEEP $569.95 Refresh, Roll, Save all, Save CH2, Pre-Trig
PS-605 60 MHz DELAY SWEEP $769.95 Plotter Control

250MHz x1, x10 $28, 250MHz x100 $38

741 Alexander Rd., Princeton, NJ 08540

CIRCLE 213 ON FREE INFORMATION CARD
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e = DC Power Supply e DC Power Supply Triple Output
——""—!l ﬁ—_ ” 1 [e P§0-3,93C $159.00 PS-8202 $499.95
" - - 0- y 0-3A output - Two 0-30 VDC , 0-3A outputs
b S Constant voltage & constant current mode u l ' : .' '~ One fixed 5VDC, 3A output
.. I g.oz% +2mV ine regdaﬂ:n mm = .II. m Capable of Independent or tracking operation
. — pu— 5 — .02% + 3mV load regulation 73 9 . Constant voltage and constant cuent mode
= b = " 1 1 mVrms noise and ripple - ¥ et Co . Four digital meters for voit and current dspiay
= e .ﬁ)“ 'S 'b] Short circuit and overioad protected BS o4& ohl s o e S " Excellent regulation and low ripple
* b 2. I PS-8200 with digital voltmeter $179.00 o ' s Short circuit and overioad protected
- 5 ? Also available: 30V/5A, 60V/3A, BOV/SA - - B Also available: 30V/SA triple output $549.95
5 48 16V/10A, 30V/10A Dual tracking 30V/3A, 30V/SA, 6B0V/3A, 60V/SA
Ooemvan BRI I N
Y wereepp— RF SIGNAL AUDIO GENERATOR  FUNCTION GENERATOR
. GENERATOR AG-2601A $119.00 FG-2100A , $169.95
v o . 10Hz - 1MHZ in § s 0.2 Hz -2 MHz in 7 ranges
\ X ‘o $G-41608B 31 1900 Outpzut 0-8Vzr:s rsai:i:vave Sine, square, triangle, pulse and ramp
b > 100 kHz-150MHz sinewave in.6 0-10Vp-p squarewave Output: 5mV-20Vp-p
- abidd ranges Synchronization: + f oscillati 1% distortion, DC offset + 10V
= ,\“ 3 RF Ouﬁlpul:':l{OOmvrmsllg;S hg'l:){:H yprgq:]oev:(z:: po:, \7,3:; Sesh VCF: 0-10V control frequency to 1000.1
——— Internal 1kHz, External 50Hz- z : i
S = AM modulation o T T FUNCTION GEN/COUNTER
Be =760 @ 01 © ootz ivms 0.5% 50z - S00KHZ FG-2102AD $229.95
Output impedance: 600 ochm Generates signal same as FG-2100A
LooesTAR - U samew2an Frequency counter 4 digits
g) - RF SIGNAL AUDIO Feature TTL and CMOS output
& B  GEN.JCOUNTER GEN./COUNTER A N G s
3 - SG4162AD $229.95 AG-2603AD $229.95 SENJ/COUNTER = $329.9
;_ 0 mawcs @ ' gén:;astgs RF signal same as 2&";;‘:: audio signal same as Sweep: Linear 10:1/Log 10:1 20ms to 2s
& Fes - AM Modulation
3 o e e s e Frequency counter 1Hz - 150 MHz Frequency counter 1Hz-150MHz
2 saw [=] for intemal and extemal source for intemal and extemal sources C3ted Burst Voltage Control G:_ngra(or
n ErE - o Sensitivity <50mV Sensitivity <50mV Generator Control Voltage & 8 digit counter
© 1Hz-10MHz for intemal & external sources
[
2 526-2532/(609 -2002 GUARANTEE R NTY
£ ALFA ELECTRONICS (800) 2532/(609) 520 15 DAY MONEY BACK GUAR .1 YEAR WARRA
i FAX:(609) 520-2007 CALL OR WRITE FOR FREE CATALOG AND BEST OFFER.

Visa, Master Card, American Express, COD, Purchase Order Welcome
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inerK® Test & Measuring Instruments isosozcerr. ssaes

100 MHz Cursor Readout Scope DC Linear Power Supplies Digital Display Function Generator
4 ch, 8 traces 0S-6101 $1, 99.95 Sing]e Output FG-8016G $239.95

* 4 independent channels, 8 traces
* Time /Voltage cursor measurement
*ALT tngger;rﬁ function for 4 ch.

: %\{J/egps to %h iliv, Delayed Sweep
c., Ch. 1 output, Z-axis input N 0.0 to 2MHz
* 2 probes(x1, x10) : Sorlxstant Vg\h e ansdocgr]los/mnl current mode ] ;ﬁg:c&?mgneu (\)n gr}‘{ez l?unction generator, Pulse
oltage regulafion €0.01% & ter,
100 MHz Scope, 4ch. 8 traces * Current regulation <0.2% . el;m‘:“?rtﬂ'an I:r'e :&:rccy CIOIunL }e){.\lse and CMOS output
Best value all purpose scope : Ié?/w lnpgle ﬂ;d noisc lari . * Built-in 6 digit counter with INT/EXT function
erload and reverse polarity protection . . i R
08-6100B $1’329'95 * Features 2 analog or lpdlggla meter(PS series) * {/mél;ugggognsgemm
2 analog or 2 digital meters(PR serics) FG-8015 Function Generator
PS-1830  : (0-18V, 0-3A).......ooens S $194.95 * 0.02Hz-2MHz c $189.95
PS-1830D - Digial Displey....... '$204.95 | *0.02Hz-2MEz (No Counter). .. .o -5189.
gg-}ggg}) 0- 8\11D0~ .ik)y S%%gg FC-8131 Intelligent Counter 1.3GHz ... .....$469.95
i : Digital Display. : FC-8270 Intelligent Counter 2.7GHz.. /$599.95
PS-3225_ : (0-32V, 0-£5x 199.95 .
PS-3225D : Digital disgla ) "$219.95 | UC-2010G Universal Counter...... $289.95
LR e $1995 | pjgital Multimeter & C Meter
PR L 0-1 ..$329.95 1 Eaxi
PR-3060 - (0-30V, 0-6A). ... Bioos | DM-8034(3%; digits) $179.95
PR-6030_ : (0-60V., 0-3A). 1$299.95
PR-6030D : Digital Display............. JR— ....$399.95

* 4 channels, 8 traces . .

« High sensitvity S00UV/div Triple Output DC Power Supplies
* Sweeps to 2ns/div, Delayed sweep

* 20 kV accelerating voltage o mmem

*TV sgnc., Z-axis wnput

* A and B gate outpul

* Best g;lce 100 scope
* 2 probes(xl, x10)

50 MHz Triggering Oscilloscope
0S-653 $699.95

* 8 Function, AC/DC voltage, AC/DC current, resistance
¥ Built-in C meter, diode test and audible continuity check

b I-ngvollpgc 1000V and 20A range
* Two variable 0-30VDC, 0-3A outputs * 0.5% basic accuracy
* One fixed 5VDC, 3A output DM-8040 (3% Digits, True RMS)
gL racking | paralle] operation * Measures ACV 10 SOKHZ.... ... oo $339.95
* Constant voltage and constant current mode PM'8025 (5% Digits). -$649.95
* Continuous/dynamic load can be selected . 0.006% basic accura
i * Features 4 analog or 2 digital displays . 1 :/n ILTSWL‘;:;;:SO ution
s Channel on * o st | mVidiv PC-3030 :(0-30V,0-3Ax2) ... ....8479.95 | * Auto range, relative mode, Max/Min
M gc]laygd S“{cc%‘ 2 E‘]ggcr_ level }(:)}flkl function PC-3030D : Digital display..... P ...................... l$§09.95 DM-8055G(5% Digits, GPIB)..................... .$889.95
uilt-in Delay Line axis input, output
SV Syne Sh s 50 Programmable DC Power Supplies Model DM-392
L Fuarran st o w0 o
%;)SMHZ Oscilloscope (3% digits) $109.95
-622B $344.95 sdgdos ? AutoManual rnging(38
T 4 e * 42 Se ent analog m%?)
o, \ T i, * Data Hold/Min-Max memory
| % 3 { - /Relative mode
e — i . _!ﬂ_ * Auto power off
e R * Overload protection
w 1 iy - * Audible continuity check
” i . ™ /diode test
. Hvis : Igapamtance(:J l] F-‘t]OI\),/hF{
; requency: 0.1Hz- z
> *20 Rmpcy

range
* Double high energy fused

S m 0A
[ ] !l L i)l.gs%zDCL accura
] * AC True RMS (DIM-3%4 only)

* High stability , low dnft, 4 digit displa
= Frgrt:t/rear t;t\}ltput-sen;e switc! 'selegtaglc

« * Auto step running w/timer setting
s e X s Tamat.CH 1 output + 100 point programmabihty (FPS series) aaliun
* High Z:ngit'vi 1 mpV}'div P * 50 point programmabihity (PPT senes |
* Trigper levél ltgck * Aulo senal and parallel operation (PPT senes
* 2 probes (x1, x10) * Auto trac PT series), IEEE-488.2 and SCPI DM-351 : 3% Digjts w/Continuity, Auto Off.
P 8 com%atxble command set (optional) DM-352 - 3% Digits, Cap. Freq. . 20 Amy
- ’ | 18l WFE

= ?4‘95 Pharicaeg 036y 03
§549.95 13635G: (0-3 :

PPS-60200: (0-60V, 0-2A
gaa005 | PRS-C0200: (B-00% O3 6.
PPT-3615G: (0-36V, 0-1.5A%2

085-645B - 40 MH2z Cursor readout.
08S-625B - 20 MHz Cursor readout....

05-623B - 20 MHz w/Delayed Sweep..
08-935 - 5 MHz One channel............

...$999.95 | DM-353 : 3% Digits, Cap. Freq. T .
39595 | DM391 % Digits, Avko, Cap. Freq. Min/Max .
“§133603 | DM-392:3% Digits, Hold, Min/Max 2!
313333 | DM:393 : 3% Digits, Peak, Logic

. 5 : 3% Digits, TRMS, Same as DM

ALFA E LECTRO N ICS (800) 526-2532/(609) 520-2002 15 DAY MONEY BACK GUARANTEE. 2 YEAR WARRANTY

FAX:(609) 520-2007 CALL OR WRITE FOR FREE CATALOG AND BEST OFFER.

O

V. 0-5A)....
0-6V, 0-3)A).“

MON SIU0ND3(T ‘+664 AN,

741 Alexander Rd., Princeton, NJ 08540 Visa, Master Card, American Express. COD, Purchase Order Welcome
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Miniature Transmitters and Receivers

Small, Attractive, High End Quality, 2 Channel 318 MHz Transmitter
59,049 Settable Codes, 120°-300° Range, 1-1/4” x 2’ x 9/16”, Assembled

<

Qty 1 5 10
RF300T 150’ Range Transmitter 24.95 19.95 15.95
RF300XT 300’ Range Transmitter 29.95 24.95 19.95

Small, High End Quality, 2 Channel Receiver for the RF300 Transmitters
1-1/4” x 3-3/4” x 9/16” PCB w/ .1”" spaced pads for standard connectors
Input: 8-24 vdc Output: Gated CMOS Momentary and Latching Lines

Qty 1 5 10
RF300R  Receiver, Fully Assembled 24.95 20.95 16.95
RF300RK Receiver, Complete Parts Kit 19.95 15.95 12.95
RF300PA Pre—Amplifier. Doubles Range 14.95 11.95 9.95

Small, Economical, Single Channel Transmitter and Receiver Set
Set Code, 60’ Range, 1-7/8”x2-3/8"x7/16” (T), 2’x2-3/4”x9/16” (R)
Receiver Input: 5 vdc Output: Gated TTL Momentary Line

Qty 1 5 10
RF60 Transmitter and Receiver Set 24.95 19.95 14.95

Add $ 4 shipping for first item + $ 1 for each additional item. Ca. residents add 8.25% tax
Visa, Mastercard, Money Orders Personal Checks and Cash C.O.D.s

VlSlteCt Inc. P.O. Box 14156 Fremont, CA. 94539 (510) 651-1425 Fax (510) 651-8454

CIRCLE 311 ON FREE INFORMATION CARD

(T A QUALITY SATELLITE

SCPC AUDIO RECEIVER

COMPONE NTS AN AFFORDABLE PRICE

Whether you order 1 part or
all 45,296... MOUSER stocks

SNdEes iPRESEE sy UNIVERSAL SCPC-100 AUDIO RECEIVER
' CALL... SPECIFICATIONS

2515

UNIVERBAL 5C#C-100
SCPE AULIO RECEIVER | .

STABLE, MICROPROCESSOR CONTROLLED TUNING. * 50 CHAN-
(800) 992-9943 NEL MEMORY RECALL. + COMPATIBLE WITH 950-1450 BLOCK
SYSTEMS. e+ 3 MINUTE HOOK-UP. * LARGE L.E.D. TUNING
for your SCALE. ¢ RECEIVES CAND KUBANDSCPC. * DOES NOT DISABLE
FREE VIDEO WHEN IN USE.
& ‘ SERVICES ON SCPC
9;" CATALOG HUNDREDS OF QUALITY SCPC CHANNELS ON SATELLITES -
3 v st SPORTS - AP - UPI - RADIO NETS - HOME TOWN SPORTS & RADIO
S B 2401 Hwy 287 N. - RACING - TALK SHOWS - CLASSICAL, ROCK & JAZZ - RADIO |
é " Mansfleld, TX 76063 STATIONS - FINANCIAL NEWS AND MORE.
8 9 INTRODUCTORY PRICE $439 + S&H
5 M U E R TO ORDER CALL: 1 - 800 - 241-8171
3 :
o rR UNIVERSALELECTRONICS, INC.
w "3 o "
ELEC ONI% 4555 GROVES RD., SUITE 13; COLUMBUS,OH 43232
45h Sales & Stocking Locations Nationwide (614).866-4605 ' FAX (614) 866-1201

wwWWwW americanradiohistorv com


www.americanradiohistory.com

i

/

/ Quality * Service ¢ Selection

Y -.\F g/ Phone: 1-303-438-9662
/-] Fax:1-303-438-9685

530 Compton St., Unit #C
Broomfield, CO 80020

[ OSCILLOSCOPES & ACCESSORIES

]

TEK 7603 100 MHz 3-siot frame $250.00
TEK 7A13 100 MHz Differential Comparator $450.00
TEK 7A18 75 MHz Dual Trace Amplifier $100.00
TEK 7A22 1 MHz High CMRR Dfferertial Amp $375.00
TEK 7BS3A 100 MHz Dual Time Base $200.00
TEK 475 200 MHz Dual Channel O'scope $750.00
TEK 485 350 MHz Duai Channet O'scope $950.00
TEK 7704A 250 MHz 4-sict frame $300.00
TEK 7904 500 MHz 4-siot frame $450.00
TEK 7904 System w/7A24,7A26.7B80.7B85 $1.000.00
TEK 7A24 400 MHz Dual Trace Amplifier $450.00
TEK 7A26 200 MHz Duat Trace Amplifier $200.00
TEK 7A29-OPT.04 t GHz Amphfier, variabie deiay $1,150.00
TEK 7B10 1 GHz Time Base $500.00
TEK 7815 1 GHz Delaying Time Base $600.00
TEK 7880 400 MHz Delayed Time Base $200.00
TEK 7B85 400 MHz Deita Delaying Time Base $250.00
TEK 7834 400 MHz 4-siot Storage frame $750.00
TEK 7834 System wi7A24,7TA26,7880,7B85 $1,000.00
E-H/DATRON 1060 1 GHz $1.750.00
Digital Samphing Scope
TEK 7854 400 MHz Waveform Prot O'scope $1,500.00
TEK 7514 1 GHz Dual Channel Sampling Unit $700.00
HP 1124A 100 MHz 10X/100X Active Probe $100.00
TEK 1101A Actve Probe Power Supply $225.00
TEK PS007-0pt 01 100X 20 MHz $75.00
1.5V Probe, NEW
TEK P6015-0pt 10 1000X 13KV Divider Probe $250.00
TEK P6046 100 MHz 1X/10X Diff. Probe $750.00
TEK P§201 900 MHz FET Probe, 1X/30X/100X $400.00
TEK P6202 500 MHz 10X FET Probe $250.00
TEK P6230 1.5 GHz 10X FET Probe $275.00
[ WAVEFORM GENERATORS |
HP 3310A § MHz Function Generator $325.00
HP 3312A 13 MHz Function Generator $800.00
TEX DD5S0Y Digital Delay Generator $375.00
TEK FGS02 11 MKz Function Generator $325.00
WAVETEK 164 30 MHz Sweep/Function Gererator $850.00
WAVETEK 186 5 MHz Phaselock Function Gen $500.00
HP 214B 10 MHz Pulse Gen., 50V / SO ochms $2.250.00
HP 8007B 100 MHz Pulse Generator $650.00
HP BO15A.0pt002 50 MHz $700.00
Dual Qutout Puise Gen
HP BOBOA 1 GHz Dual Channel Pulse Gen $1.400.00
HP 8082A 250 MHz Pulse Generator $1,600.00
TEK PGS02 250 MHz Pulse Generator, Tr<1nS $700.00
HP 8165A Prog. Signal Source,1 mHz-50 MH: $2,600.00
TEK PFG5505 Prog 12 MHz Pulse/Function Gen. $1,276.00
WAVETEK 178 50 MHz $1,500.00
Programmable Waveform Gen
[VOLTAGE & CURRENT 1
FLUKE 8500A 5-112 Digit Voltmeter . $450.00
HOLT 11 AC Thermai Converter Set $5,250.00
HP3437A System Voltmeter $350.00
TEK DM51t-0pt 02 4-1/2 Digtt $3985.00
DMM &Yemp. Probe, NEW '
HP6115A Precision DC Supply, to 93.99%V $800.00
KEITHLEY 228 Prog Voltage/Current Source $2,250.00
KEITHLEY 230 Programmable Voitage Source $1.275.00
KEITHLEY 414A Pcoammeter. 0.1 nA-10 mA $375.00
KEITHLEY 614 4-172 digit Eiectrometer $1,000.00
TEK AMS503/P6302 Current Probe, $4,000.00
DC-50 MHz, w/TM501
TEK CY-5 High Curment Transformer $650.00
HP §177C DC Current Source, to 50V,500mA $600.00
HPE186C DC Currert Source, to 300V 100mA $760.00
KEITHLEY 220 Programmable Current Source $2,000.00
KEITHLEY 225 Current Source, 1 nA-599 mA $450.00
KEITHLEY 227 Curent Source, 1 uA-1 A $780.00
KEITHLEY 261 Picoampere Source $325.00
[ IMPEDANCE & COMPONENT TEST N
HP 4800A Vector Impedance Meter $550.00
BOONTON 72B 1 MHz Cap. Meter, 1-3000 pf $500.00
HP 4342A Q-Meter, 70 kHz-22 MHz. Q=5-1000 $2.250.00
MEGURO MQ-171 VHF Q Meter, 20-230 MHz $1,100.00
E 51 SR1010 Resrstance Transfer Standards $850.00
FLUKE 5450A Programmable $2,750.00
Resistance Standard
GR 1409 Standard Mica Capachtors, 0.05% $150.00
GR 1432-N 5-Decade Resistor, 0.1 OHM-11K $275.00
GR 1433-X 6-Decade Resistor, 0.1 OHM- 141K $550.00
HP 164708 Stable Inductor Set (4) $500.00
ROD-L M500A/ 5000 Vot AC HIPOT Tester $700.00
TEK 576 Curve Tracer, to 220W $1.950.00
TEK 57701177 Storage Curve Tracer $2,250.00
TEK 57702177 Curve Tracer, to 100W $1,750.00
TEK 7CTN Curve Tracer, to 0 5W $500.00
MICROTEL 4530 Waveguide TDR. 2.4.6,11 GHz $4,000.00

+VISA * MASTERCARD * OPEN ACCOUNT * 90 DAY WARRANTY + 10 DAY INSPECTION -
e e

[ POWER SUPPLIES 1
GLASSMAN PS/EG-05R-06 $500.00
5 kV Power Supply. to 8mA
HP 6002A-0pt 01 5CVI10A $876.00
Power Supply, to 200 W
HP 62078 160V at 200mA CV/ICC Power Supply $300.00
HP 62618-027 20V at S0A CVICC Power Supply $675.00
HP 62638 20 V at 10 A CV/ICC Power Supply $375.00
HP 6264B 20V at 20A CVICC Power Supply $500.00
HP 6282A 10V & 10A CVICC Power Subply $300.00
HP 6296A 60V at 3A CV/ICC Power Supply $400.00
HP 64388 60V at 5A CVICC Power Suppiy $375.00
HP 8255A Dual Output 40 V at 1.5 A Supply $500.00
TEK PS5010 Programmabie Triple Power Supply $750.00
TEK PS503A Duat Power Supply $250.00
ACME PS2L-1000 0-75 V/ 0-150 $450.00
AM000 Watt Load
HP 53501A HPIB Power Supply Programmer $175.00
HP 6824A Power Supply/Amplfier, S0V 1A $450.00
KEPCO BOP 1000M Bipoiar $600.00
Op Amp/Supply, 1 kV 40mA
TIME & FREQUENCY 1
HP 5314A 100 MHz/100 nS Universal Counter $250.00
HP 5315A 100 MHz/100 nS Universal Counter $550.00
HP 5316A-001 100 MH2/100 nS $860.00
Univ, HPIB, TCXO
HPS5335A Univ Counter, opt's 10.20,30,40 $1,750.00
HPS370B Time Imerval Counter, 1o 20 pS $1,750.00
TEK 7D15 225 MHz Universal Counter/Timer $275.00
TEK DC5009 Programmable 135 MHz Count/Timer $750.00
TEK DCS503A 125 MHz Universal Courtter/Timer $500.00
TEK DCS509 135 MHz High Resolution Counter $700.00
TEK TVC501 Time Voltage Converter $700.00
EIP 351D 18 GHz Freguency Counter $950.00
EIP 545A 18 GH: Frequency Counter $1,750.00
EIP 548-0pt2.5,8 26.5 GHz Frequency Counter $3,850.00
HP5343A 26.5 GHz Frequency Counter $3,500.00
TEK 7014 525 MHz Frequency Counter $175.00
[ AUDIO & BASEBAND |
HP3586C Selectve Level Meter $1,750.00
TEK 7L5-0pt25 Spectrum Analyzer, with 7603 $2,250.00
HP333A Distortion Analyzer,5 Hz-600 kHz $500.00
TEK AA5001 Programmable Distortion Analyzer $2.250.00
TEK DA4084 Distortion Analyzer, 0 0025% THD $1,750.00
HP3400A RMS Voltmeter, 10 Hz-10 MH2z $250.00
HP204D Audic Oscillator, wi80 oB atten $200.00
HP3335A Synth/Level Gen, 200 hz-80 MHz $3.250.00
HP3336B Synthesizer/Level Gen., 75 ohms $650.00
HP3336C Synth /Level Gen 10 kHz-21 MHz $1,250.00
KROHN-HITE 3202R Dual HP/LP/BP/BR $500.00
Filterto 2 MHz
PAR 189 Fitter/Ampifier, 0 1 Hz-110 kHz $350.00
ROCKLAND 752A-opt 02 Dual Low $1,100.00
Pass Fiker, 115 dB/oct
TEK AMS02 Differential Amplifier $675.00
| RF & MICROWAVE 1
HPS371A Modulation Domain Analyzer $5,900.00
HPB8443A Tracking Generator, 0 1-310 MHz $700.00
HPB8444A opt069 Tracking $1.500.00
Generator, 05-1500 MHz
HPB552B IF Section $750.00
HPB5538 RF Section, 1 kHz-110 MHz $500.00
HP8554B RF Section. 0.1-1250 MHz $800.00
HP8555A RF Section, 0.01-18 GHz $950.00
TEK TR503 Tracking Generator, 0.1-1800 MHz $1.7
HPB405A Vecior Vokmeter, 1-1000 MHz $700.00
HP85020A Drrectional Bridge, 0.01-4.3 GHz $780.00
HP85021A Directional Bridge, 0 01-18 GHz $1,200.00
NARDA 7000A Microwave Multimeter, $1,950.00
01-18 GHz
WAVETEK 1038N10/014A Scalar Network An. $1.250.00
1 MHz-26.5GHz
BOONTON 1020 Synth. Sig. Gen . $1,850.00
0.15-540 MHz
BOONTON 102C Signal Generator, $350.00
0.45-520 MHz
HP $1720A Pulse Modulator, 2-18 GHz $1,200.00
HP 8640A Signal Generator, 0.5-512 MHz $950.00
HP 8640B-0pt2.3 Signal Generator, $2,600.00
0.5-1024 MHz
HP 86548 Signal Generator, 10-620 MHz $750.00
MARCON) 2019A Synth. Signal Gen. $3.600.00
1.5-1040 MHz
WILTRON 6742A-0pt 01 Synth $9,000.00
Sig /Swp Gen., 18-40 GHz
EIP 928-0pt 9201 Programmabie $4,000.00
Sweep Gen., 1-18 GHz
HP 8620C Sweep Osciliator Frame $550.00
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HP 8620C-opi011 Sweep $675.00
Osciilator Frame, HPIB

HP 86222A RF Plug-in, 10-2400 MHz $1,500.00

HP 862228 RF Plug-n. 10-2400 MHz $2,250.00

HP 862404 RF Plug-in. 2.0-8.4 GHz $1,000.00

HPB62908 RF Plugmn, 20-18 6 GHz $2,250.00

HP8709B Synchromzer. for 8620 sweepers $250.00

WAVETEK 1067 Sweep Gen $500.00
1-400 MHz. 75 Ohms

WILTRON 6617-0pt 03 Prog. Sweep Gen $3,300.00
0.01-80 GHz

BOONTON 4200A Dighal Power Meter. $900.00
1MHz-12.4GHz

BOONTON 42B/41-4B Power Meter, $475.00
1 MHz-12 4 GHz

BOONTON 42B/41-4E Power Meter, $650.00
1 MHz-18 GHz

BOONTON 428/42-S/3 Power Meter. $375.00
1 MHz-8 GHz

HP 432A/478A Power Meter, 0.01-10 GHz $375.00

HP 432B/478A Digtal Power Meter. 0.01-10 GHz $450.00

HP 435A/8481A Power Meter, 10 MH2-18 GHz $1,000.00

HP 435A/8482A Power Meter, 0 1-4200 MHz $1,000.00

HP 8300C/84811A Peak Power Meter, $1,750.00
0.1-18.0 GHz

HPQB4BSA WR22 Power Sensor, $1,500.00
330-50 0 GHz

WAVETEK 1034A Pontabie Power Meter, $375.00
0.001-18GHz

AILTECH 7615 Noise Gen $350.00
0.01-1.3 GHz,15dB ENR

BOONTON 82AD FM/AM $1,000.00
Modulation Meter

ENI 503L Ampifier, 3 Watts. 2-510 MHz $850.00

ENL 6001 Amptifier. 150 mw, 0.8-1020 MHz $480.00

HP 11975A Levelled Ampifier. 2-8 GHz $1,200.00

HP 8447F-H64 Low Nose Amp $1,100.00
9 kHz-1300 MHz

PANASONIC VP-8125A FM $860.00
Stereo Signal Generator

[coAXIAL & WAVEGUIDE |

GR 874-LK20 \Vanabie Length Air Line,20-44cm $200.00

GR 900-LB Precision Slotted Line $450.00

HITACHI ME1513 Precision Aftenuator, 60-90 GHz $780.00

HP 11691D Dir Coupler, 22 dB, 2-18 GHz $600.00

HP 116920 Dua! Dir. Coupler,22 dB,2-18 GHz $1,000.00

HP 776D Dual Dir. Coupler, 940-1900 MHz $250.00

HP 778D-opt 011 Dual Dir. Coupler, $400.00
20 dB.0 1-2GHz

HP 779D Dir. Coupler,20 dB, 1.7-12.4 GHz $375.00

HP 808A Coaxial Termination, OC-4 GHz $50.00

HP RS32A Frequency Meter. 26 5-400 GHz $500.00

MIA-COM MAT700K-0104 Crystal Detector, $35.00
911 GHz, SMA

MILITARY AS-13468 Doubie $75.00
Ridge Horn, 3-8 GHz, N(f}

NARDA 26102 Dwr. Coupler, 30 dB, 2-18 GHz $150.00

NARDA 3000-SERIES Directiona! Couplers $150.00

NARDA 3090-SERIES Precision Hi $225.00
Directivity Coupter

NARDA 372NM Sliing Termination, .$90.00
2-12.4 GHz

NARDA 4000-SERIES SMA $75.00
Miry Directional Coupiers

NARDA 5070-SERIES Precrsion $300.00
Reflectometer Couplers

NARDA 765-20 20 dB Attenuator, $250.00
150 W,DC-6 GHz

WEINSCHEL 1515 Power Dvider, $126.00
DC-18 GHz, SMA

WEINSCHEL DS109 Double Stub Tuner, $100.00
1.0-13.0 GHz

WEINSCHEL DS108-L Double Stub Tuner, $100.00
0.4-4.0 GHz

WEINSCHEL DS109-LL Double Stub Tuner, $1560.00
02-20 GHz

[ MISCELLANEOUS |

HP 28687A LAN Wre Test Instrument $780.00

HP 58401A HPIB Bus Analyzer $700.00

HP 653A Test Osc..10 Hz-10 MHz Video Mod $150.00

TEK 1411R-opt 04 PAL Test Signal Generator $2.780.00

TEK 144 NTSC Test Signal Generator $700.00

TEK 147A NTSC Test Signal Genecator $980.00

TEK 521A PAL Vectorscope $1,800.00

TEK J16/J6523 Spot Luminance Photometer $900.00

WSG RM-40 70 MHz Radiwolink Measuring Set . $1,7560.00

HP37204A0pt 2 2 port $600.00
Fiber-Optic HPIB Extender

HP 5008A Signature Mutimeter, HPIB $476.00

HP 59307A HPIB VHF Swich 3 . . $200.00

PAR 5206 Lock-In Ampiffier, 2 Hz-200 kHz . $3,000.00
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LICENSED

ELECTRONIC TECHNICIAN!

”,

ot $30an hour
and more!

spare time.
No previous experience needed!

BRITISH

NEW

SCHEMATIC and PCB C.A.D
Onwy

13195

Includes

* CGA,EGA & VGA
compatible.

AWARD

* Design large multi layer
boards.

* One level pull down menu
and quick keys for fast )
Inyondg UTOMATION

* Dot matrix, laser, plotter,
Gerber & N.C. drill output 7840 ANGEL RIDGE ROAD
ATHENS OHIO 45701
* 6 Month Frec update (614) 592 1810
Free Demo

Visa & MasterCard Accepled

No costly school. No commuting to class.
The Original Home-Study course prepares
you for the “FCC Commercial Radio-
telephone License.” This valuablelicenseis
your professional “‘ticket” to thousands of
exciting jobs in Communications, Radio-
TV, Microwave, Maritime, Radar, Avionics
and more...even start yqur 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=====-cccceccaeeme===

command PRODUCTIONS

] 1
I FCC LICENSE TRAINING, Dept. 210 1
I pO. Box 2824, San Francisco, CA 94126 i
| Please rush FREE details immediately! !
I NAME o ]
I ADDRESS , i
! ZiP !

CITYy al STATE

HOT KITS!

Telephone Dialer kit; Store 240 numbers. Memory is
battery backed up. Use the LCD display to scroll through
names. Use group dialing functions to dial multiple
numbers. Runs off a 9v battery or wall transformer. Uses
the PIC16c57XT microcontroller,

Multistation Thermometer kit;

Four separate
temperature stations, Use the LCD display to view station
temperatures. RS232 Interface sends all temperatures to ™%
your computer. Display temperatures in Fahrenheit, or
Celsius, Uses the PIC16¢71 microcontroller,

CALL FOR PRICING AND
INFORMATION

1-800-772-3945

il Test Equipment Sales

66 Chase Road Londonderry, NH 03053
Phone/FAX (603) 434-2544

Tek 475 200 Mhz scope $669
Tek 475A 250 Mhz scope $789
Tek 7834, 7844, 7904A

ALL under .- $800

HP 5345A 500Mhz counters
11 digits, High Performance!
Now Only .......... $695

Call about our Inductor and
capacitance standards,
Tek plug-ins, etc.

HP & Philips Scopes
ON SALE!

We sell new
Tektronix and
Fluke products |

VVeBu;su}plug, Test Equipment Sales

equipment. Call | P.O. Box 986
o c Londonderry, N.H. 03053
or Fax your list. |

Phone/Fax (603)434-2544

wWwWW americanradiohistorv com
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Tektronix 475A
Portable Oscilloscope, 250 MHz BW,
dual channel, SmV/ div sensitivity, 1
nS/ div sweep rate. Includes 2 new
Probe Master Probes, operator and

Marconi 2091B & 2092B
White Noise Test Set, measures noise and
intermodulation on wide-band multichan-
nel telephony systems, suitable for 12
channel to 2700 channel systems.

Tektronix 7104 Scope Package
1 GHz at 10 mV/ div, 350 pS rise time,
200 pS max sweep rate. Includes (2)
7A29 amplifier, (1) 7B10 delayed time
base, (1) 7B15 delaying time base

service manuals. $ 9000.00
May Special $ 895.00 Special $ 1000.00 Per Set
Tektronix 7D01/ DF2 Tektronix 7704A
Logic Anayzer plug-in, stores up to Tektronix 1720 Vectorscope DC to0 200 MHz, CRT readout. Comes

1024 channels, state or timing, up to
100 MHz sample rate, includes (2)

P6451 probes. recall, differential phase and gain time base, & (1) 7B8S delaying time base
$ 500.00 measurement. NTSC . $ 1300.00

Tektronix 7904 Scope Package $ 1650.00 Tektronix 466
500 MHz Oscilloscope mainframe with Tektronix 1721 Vectorscope Portable Storage Oscilloscope, 100 MHz
the following plug-ins; (1) 7A24 dual PAL system applications. BW, variable persistence, 3000 div/ uS
trace amplifier, (1) 7A26 dual trace $ 1650.00 stored writing speed. Special includes 2
amplifier, (1) 7B85 delaying time base, probes and the operation manual.
(1) 7B80 delaying time base. Tektronix 1470

$ 2000.00

Simultaneous Channel A and B display,
dual-filter display, one-button front-panel

with the following plug-ins; (2) 7A26
dual trace amplifier, (1) 7B80 delayed

Tektronix SPG-170A
NTSC Sync Generator, digitally
generated RS-170A black burst, digital
genlock, high stability subcarrier,

Sync and Test Signal Generator, full color

| sync generator with genlock, composit

video output, 9 test signals.
$ 1200.00

Tektronix 1735 Waveform Monitor
PAL/ NTSC dual standard applications.

$ 995.00

flexible pulse outputs.
$ 1750.00 $ 1850.00
Tektronix SPG-271
PAL Sync Generator. Tektronix PG 2012
$ 1750.00 | Programmable Pulse Generator, dual
Tektronix 2213A channel, selectable 250 ps, 800 ps or 1.8

60 MHz Oscilloscope, 2 mV sensitivity,

5 nS/div sweep rate, advanced trigger

system, lightweight large, bright CRT.
$ 675.00

ns, variable 5.5 ns to 10 ms transition
time.
$ 2500.00

Tektronix DM 5010
Programmable Digital Multimeter plug-in
4.5 digit, .015% accuracy, autoranging,
math functions (dB, average, offset, scale,
hi/low/pass test, true RMS, diode test.

$ 875.00

Wandel & Goltermann SPM-16
Selective Level Meter, 10 Hz to
160MHz, high frequency accuracy,
uncertainty less than 1 x 107, digital
and analog display.

$ 975.00 special

Tektronix 7854 Scope Package
Waveform processing oscilloscope, stores
up to 400 MHz BW, IEEE-488 interface,
comes with (1) 7A26, (1) 7A22, & (1)
7B8S.

$ 3000.00
Above with (1) 7D15 universal counter/
timer.

$ 3500.00

Wandel & Goltermann TSA-1
Transmission System Analyzer, 100 Hz
to 180 MHz, spectrum analysis, selective
level, demodulation, phase jitter.

Tektronix 7834 Storage Oscilloscope
2500 cm/uS stored writing speed, stores
single shot rise time as fast as 1.4 nS, DC
to 400 MHz. Multimode storage. Comes
with (1) 7A19, (1) TA26, (1) 7B8S, & (1)
7B80.

LB 1T T
bDEva @
B copw
LR T T

$ 2550.00 $ 2250.00 Special
same as above but includes Detwork analyzer
OUR NEW CATALOG IS HERE. $ 2750.00 Special
PLEASE CALL OR WRITE FOR WANTED TEST EQUIPMENT
A FREE COPY. Call or fax us your list!
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EPROM+

PROGRAMMING SYSTEM
NEEDS NO INTERNAL CARD

EPROMS (24,28 and 32 pins) =
1702*, 2708, 2758, TMS2716*
27l6/C16.2516/32*/M* 68764*
2732/32A/C32,2764/64A/C64
27128/128A/C128.27256/C256
27512/C512,27513*/CO11* l

| EEPROMS & NVRAMS
2804/16A/C16/17A, 2864/C64"
28256/C 256, 28C010,X2210/12
SERIAL EEPROMS* (8 PIN)
2401/02/04/16,2444,8572/82/92
9306/46/56/66,ER1400,M58657
27C010, 27C1001, 27C020 LERS*

27C2001, Z7C040 27C4001 8741/42/48/49, 8751/C51/C52

40 87C5XX, 87C6XX, 87C751/2
27C1024, 27C2048. 27C40% 68705, 68HC 705, PIC16CSX
27C210,27C220, 27C240 d
) 82SXXX, 74SXXX (16-24 PIN)
28F256/512/010/020 [')/:;DAPTER R!:_Bdl IRED 0
[ 29¢xxx. 29K XXX AT el v manel,

CONNECTS TO YOUR IBM OR ;{)MPA TIBLE DESKTOP, LAPTOP OR NOTEBOOK VIA THE
PARALLEL PRINTER PORT

SMALL, RUGGED PROGRAMMING UNIT (8" X7°X3") WITH COVER AND CARRY HANDLE
<EXPANDABLE DESIGN SUPPORTS OVER 500 CHIPS PLUS ADAPTS TO NEW DEVICES
*AUTOMATICALLY SETS PROGRAMMING VOLTAGE - NO PERSONALITY VIODULES
*READS AND CONVERTS INTEL HEX, MOTOROLA S-RECORD AND BINARY

*HARDWARE PROTECTED AGAINST DEFECTIVE AND INCORRECTLY INSEI(TED DEVICES
*APPROVED PROGRAMMING ALGORITHMS - MOST DEVICES PROGRAM IN UNDER 60 SEC.

EASY-TO-USE SYSTEM SOFTWARE

- READ « PROGRAM DEVICE FROM DISK - COMPARE DEVICE

« PROGRAM « SAVE BUFFER TO DISK « DEVICE CHECKSUM

- COPY « LOAD BUFFER FROM DISK « INSPECT DEVICE

< BLANK CHECK -BYTE SPLIT/SHUFFLE « SELECT DEVICE TYPE

PLUS AN INTEGRATED FULI SCREEN BUFFER EDITOR WITH 20 COMMANDS |

SYSTEM INCLUDES: PROGRAMMING UNIT, POWER PACK
CONNECTING CABLE, OPERATION MANUAL & SOFTWARE 289
OPTIONAL. \()FT TRAVEL CASE -$19.00

FTWARE SUPPLIED ON BOTH 3 172 AND S 14
TO ORDER SEND CHECK, MONEY ORDER, WRITE OR CALL:

MINIATURE 4 CHIP LI I’k()M ERASER WITH TIMER - $49.00
ANDROMEDA RESEARCH 1
s

MILFORD, OHIO 45150
ADD $5.00 FOR SHIPPING ADD $5.00 FOR C.O.D.

(513) 831-9708
\_MADE IN THE US.A, - WRITE OR CALL FOR MORE INFORMATION OR A DATA SHEET __J

FAX (513) 831-7562

Radiotelephone - Radiotelegraph
Commercial

F c License

Why Take Chances?

Discover how easy it is to pass the exams.
Study with the most current materials available. Our
I Homestudy Guides, Audio, Video or PC "Q&A" disks I
make it so fast, easy and inexpensive. No college or
| experience needed. The new commercial FCC exams |
have been revised, covering updated Aviation, Marine,
| Radar, Microwave, New Rules & Regs, Digital |
Circuitry & more.We feature the Popular "Complete
Electronic Career Guide". 1000's of satisfied customers
Guarantee to pass or money back. Newest Q&A pools. |

| Send for FREE DETAILS or call I
1-800-800-7588

WPT Publications
| 7015 N.E. 61st Ave Dept. 10 |
| Vancouver, WA 98661

r--------

|
I Name |
:Address 7 I
|
St. Zip |

1-800-800-7588

e
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CONSUMERTRONICS
2011 Crescent Dr,, P.O, Drawer 537
Alamogordo, NM 88310

Voice: (505) 434 0234 434-1778
8PM MST, Mon-Sat
505¥ 434- 0234 (orders L1Iy if you get
volce, enier "#11” any time) 24-hour, 7 aays/wk
Fran Toch Sup relales directly to rour
order or prospective ord . and Thurs, on
Add $5 total SH (US, Canada). AR ems In stock. VISA,
MCard OK (829 mlng No COOs or "bilf me”s. New Cata-
log (150+ olfers) is $2 w/order, $4 wh (
Since 1971, As seen on TV, etc. John Wiillams - former Lock-
heed Senior Enginesr, NMSU Computer Sciencs Professor,
NIH Hearh Physicist. WANTED: MAC licl, poriable or betler.
*All software supports all IBM-PC com-
satible xB8 systems {8086 - Pentlum

Off-The-Shelf HARDWARE
Van Eck Systems, Automffted Tempest Moduie, KX Ra-
du Emitter, Carlacking Foiler, Personal Body Alarm,
Voice Dlsqulsev Hearlng Asslslor Shriek Module, EM
Countermeasure, Omnimax TENS, 61h Sense Communl-
calor, many nifty Phone Boxes, Bumpev Beeper, Sub-
liminal MixerAmp, Rils Device, Neurophone, Hierony-
mus Machine, Magnelometer, Data Card ReadesWrit-
ers, Dwelling Securlty System, Levitalor, Vortex Gen-
eralor, Ullrasonic Jammer & Receiver, Lony Range

Noise C. Syslem,
Prasence ﬁeleclov. Elecironic Dowser, Automatlc Pet
Feeder. Slealth Paint - many morel See our Calatog.

| |CELLPHONE MODIFICATIONS

28 OUr Lalateg for our infamous celiphGne modificavon
?ulde {869) - detalled, comprehensive, covers all makes -

0 llmes more Info than compeu!or s "guldes”). (Do Spe-
clal P oftware).

Wed d, reparr, modify, maintain ang-or consult
on any devlce sys(em process of pm]ect electrical,
phone optical, auto-

motive. |
Describe ang inchide $25 pr pre- enqlneennglee (does not
obtigate you}. Time and cost estimates in 7-10 days.

VOICE MAIL HACKING
Hiw Volce Mail Box (VMB) systems are used and the
specific ways they are hacked. Includes ASPEN, MES.
SAGE CENTER, BIX, GENESIS, EZ, SYDNEY, PHONE
MAIL, AUDIX, CINDY, CEN’TAGRAM, SPERRY LINK,
RSVP. etc. Absolutely requlied for all users, sysops and
security personnell $29.

PBX HACKING
.000s of PBXs are hacked o the tune of $ Billion:
White *VOICE MAIL HACKING" detalls how VMSs are

for hacking PBXs themseives - “PBX HACKING* ad-
dresses ALL tssues relating to PBX hacking, including
countermeasures| Can your business or agency aftord a
$90,000 phone lraud ‘loss (the avem&e loss dus to
hacked PBXs)? As described In Forbes Magazine. $39.

PHREAKING CALLER ID & ANI
Delaks on how l\er worx and dozens ol effective ways
of defeating Caller 1D, ANI, *69, *57, and Cafl Blocking
and *67. Also_describes Cafler I0, Oran?e Beige,
Cheese and CF Boxes, ESS, SS7, E-11, varous
CLASS services, CNA, NDN PUB DA AMA ONR,
800-ECR. Diverters: LD Extenders, Centrex  more. $29.

ONE COLOR BOXES

As designed by Phone Phreaks| 15 phone color boxes

described. Dozens of clrcufts, simulator programs. Plus

call-forwarding, conferencing, phreak history, 50 useful
d legal phone clrcutt plans - more. $29

enu- Na
alef lets you dial any quanury (up to |0?() or mix of lo-
calong distance numbers in any order, over any fength
of time, whether busy or answered Syour choite) and
log the times, commands and resuits 10 monttor, printer
and-or disk. Quick-dial directory of up jo 600 numbers.
BUSY redial aptions. Direct modem command and con-
trol. All Result Codes, Including VOICE and RINGING.
Optional shel to terminat proram upon CONNECT. Exit

b efc. and
countermeasures Includes disk w:m 350K of hacker
text files and utifities, and legendary FLUSHOT+ protec-
tion system (Editor Cholce, PC Magazine}. Dozens of
compuler crime and abuse methods and countermea-
sures. How Systems are penetrated. BBS advice, pass-
word defeats, glossary - much morel Manuals +
Dlsks® $39.

| |BEYOND VAN ECK PHREAKING

avesdropping on TV and computer video signais using
an ordinary TV! Includes security industry reporis. Range
up to T KM. Plans includs both the Consemerironlics and

the original Top Secret Van Eck deslgns! $2

CRYPTANALYSIS TECHNIQUES

Five powerful

). [ voltage - others. Case hl

hacked for “phin® and profit - including VMS methods | $29. H

STOPPING POWEH METERS

s reported on CBS 60 : How certain de-
vices can slow down - uvcn :Iou watthour melers -
while foads draw fuli power! Device slml?ly plugs Into
one outiet and normal ioads Into other cutlets. Also de-
scribes meter creep, overioad droop, etc. Plans $29.
L.O. MANUAL: Extemat magnetic ways (applled to
the meter itself) to slow down and slr? watthour meters
while drawing full loads. Plans. $189.
METERS: How watthour meters work, caubrauon
emor modes (many), ANS! Standards, elc. Demand and
Polyphase Melers Exfenmenlal resulls to slow and
stoo meters by others. 2, $38. All 3, $59.

AUTOMATIC TELLER MACHINES
ATM ciimes, abuses, vulnerabllities and deleats ex-
Eoswl 100+ melhods detalled, include: Physical, Reg.
, cipher, PIN compromise, card counterelting, mag-
netic stripe, false Iront, TEMPEST, Van Eck, tapping,
spoofing, Inside job, surer-cool. vibeation, puise, high

stories, law, countermeasures,
detaiied securlty checkiist, labeled Intemal photos, fig-
ures. ATMs contain up to $250,000 In cash! Recent

$350,000 ATM crime spree still unsolved! $39.
CREDIT CARD SCAMS

Cardholders, merchants, banks sufier $ Billions in

losses annually because of credit card fraud. Describes

every known means of credit card fraud and scams.
Protect yourselt! $29.

CQNS & SCAMS
Lons & scams leece Amencans of $900+ Billon per
yearl The most comprehensive Survival manual on cons
& scams of all kinds - from the classlc to hi-tech. De-
talls %'5 g1005 and their many varlations. Protect your-
selll

HIGH VOLTAGE DE\ILCES

HV devices plans: Stun Gun, Taser, Prod,
Flagher, Blaster, Zapper, AudloﬂF/ﬁadar Jammer
Jacob's Ladder, Plasma & Van de Graalf Gens.. Fence
Charger, Galqev Counter, Dzone Gen,, Fish SIunner

Plant Stim., Kirllan, morel Shockingl $29.

UNDER ATTACK!
eclzomagnelic Interierence and Eleciromic Weapon
Allaclu cause: Cancer blnn de(ecls. and prolound psy-
nd Immune
rslem disorders| Destrucuve o peof le, animais,
nls. equlpmenll Includes ACTUAL CAS \
E_(we Investigated}! Includes how to
vemy and plnpolnt EMI and electronic attack sources,
and specific counlermeasures, $29. BAIN-
BLASTER: Tutorial and plans for powerful
ELECTROMAGNETIC WEAPONS and LAB DEVICES.

h $49.
ronic an% eEclromaqnel! thera-

peutlc, dlaonostic and preventive devices (mostly ex-
pedmenka? History, descriptions, plans {dozens), avail-
abllities of Radlonics Devices from early lo modem.
While drugs cost $ Hundreds. electricity costs pennles|
EAL_THYSELF: Plans for 3 major elec-
!smnlc mer;pemlc devices of types approved by FDA.
19. Bo

HARD DRIVE MANUAL

Covers alt hard drive ana controller implementations
{emphasis on PCs). How to select, Interface, Initlatize,
set up, use, maintain, troubleshoot and repalr them.
How to é)rotect them from mistakes, sabotage, prylng
eyes and slicky fingers. How o recover damaged an
lost files. How fo prevent crashes. includes sottware re-
views. Loaded with Information, advice, tips. $29.
DISK_SERYICE MANUAL; Mainlain, troubie-
shool, repair, adjust, align floppies wlthom special
%ulpmenl or software. 3.5%5.2578", 85/
486, Apple, Commodore, m systems, al ﬂoppies need
occaslonaJ upkeep. $20,
B1AL: Theory, practical (acls on floppy drives, dnsks
including many Ups, recemmendations, lommatting, In-

terfacing , FOC, etc. $24, Any 2, $49. All 3, 369,
SOFTWARE PROTECTION SYSTEM
" | Unique system thal highly discourages cost are

fracy while not Interfering with legit archival coples No
Enown way to defeal. No special equipment required.
Simple an automatic to Instalt on your distributed soft-
ware., with all copy: systems.
Manual + Disk* $59.

STEALTH TECHNOLOGY
ronce ragar 1s fascinating! % also has error raies ol 10-
20%! Every known error mode - stealth method and ma-
terial used to minimize radar reflections - tactic and
strategy to fight unjust radar tickets Smat cost you

$100s I Insurance and risk canceflation) - methods to

detect and Jam Signals - fully described! $29.
SECRET & SURVIVAL RADIO
Optimum survival and secunty radio equipment, meth-
ods, freq allocations and voicetlata scramblingencod-
ing. Includes smalt recelversAransmitters, telemetry, an-
tenna optimizations, remote monitoring and control, se-
curity, surveillance, and ultrasonic, fiber-optic and infra-

red commo. 70+ chrcult plans, tables. $29.
ULTIMATE SUCCESS MANUAL

nev gy

PY-p!

ed san ]
Taken Im yranled7 Stuck In a dead end lob? Can't nnd a

good Job? Expect to be laid off, fired or transterred
soon? The ulumate no-| holds barred, looking-after-#1

cryplo prog:
eir .BAS sources) to angyza, decrypt * Securs” cl-
phertexts. Worked-out examples. Recommended In pres-
tigious “Computers & Securlty®. Manual +Olsk® $29.
By an ORDER of the MAGNITUDE
The most comprehensive, hard-hitting, hl-tech sur-
vival book ever wrmenl Toples Include electronics,
ns, concealment, revenge,
ay's dangerous worid. We all
face Increas|noly financlally and physically brutat times!
Fleld-expedlent use of technology In varlous threat and
conflict environments and scenarios, $49.

o find, obtain, optimiz¢ and
keep toj }obs,g rﬂand benems THE RULES OF THE
GAME FOR A GAME WITHOUT RULES! From first re-
sume te CED. $29.

ROCKET'S RED GLARE
ow to design and build solid-propellant amateur ard
survival rockets. E is on f t
installation of propeHants, motors, lgniters, etc. Includes
list of commonly available malerlals and me design ol
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Unbeatable Discount Prices

POWER SUPPLY

T

1. YEAR WARRANTY

15 DAY MONEY BACK GUARANTEE

FREQ. COUNTER
I

o s T

Four Instruments in One Instrument

[Erpe—,

Function Generator Power Supply
* Sine, Square, Triangle, Pulse, * 3-1/2 Digit LCD
« Triple output: #1. 0~50V, 0.5A MAX

MT-100

| R —
{1 Senaer| |

E . Skewed Sine, Ramp, TTL
42 < g | Ryg. 2595. «0.02 Hz ~ 2MHz #2,15V, 1A #3.5V, 2A
> UPLR S L= [2]Frequency Counter [4]Digital Multimeter
r&" i }‘ .. l’ $399'00 * 8 Digit LED *3-1/2 Digit LCD
Hep. el || @8 ¢ 1 Hz ~ 100MHz *« DCV, ACV, , DCA, ACA
b/ L LY - e 4 e+ (1 Hz + 1dgt. + Time e+ (0.5% + 2 dgts)
SWEEP FUNCTION GENERATOR MULTI-METER Base Error)
BEST BUY! O'SCOPES 25 Mi}z52D5ual 05-3304/3324, 25 MHz 03.3315, 40 MHz Sweep Delay| GoldStar Oscilloscopes
. . - . H
'2?4" WM WW@ $?99_00 * DC to 25 MHz. Dual Channel « DC to 40 MHz. Dual Channel 2:;0122(,); a%sz.gc‘)’a'

* 6" Rectangular CRT with * Delayed Sweep 100nS to 1 Sec. | 0S-902RB. 20MHz

25 MHz Dual  |nternal Graticule 10x8cm « 6" Rectangular CRT with Internal | Dual/Read Out

w/Component Test  (phjjlips P31) Graticule 10x8cm (Phillips P31) 5. $595.00
Reg. - e Uncalibration LED. « Uncalibration LED. 03-9040D. 40"7/'“1 Delay
$37g 0Q - High Sensitivity 1 mV/divto High Sensitivity 1 mV/div to Ry 2005 $575.00
. 0S-904RD. 40MHz

20V/div X-Y modes, Z Axis 20V/div X-Y modes, Z Axis

gO MHz (intensity modulation) (intensity modulation) 2:3;?;; d§6m95.00

val/Delay « Rise time 14n Sec. or less.  Rise time 8.5nS or less. 05-8100. 100MHz 8 Trace
: ’ o Full TV Trigger for TV-V & TV-H ¢ Full TV Trigger for TV-V & TV-H Ry £1.395. $1,145.00
99_00 * Acceleration Potential 2kV * Acceleration Potential 12kV Other Models Calt fo Fhice

FG-150
Ry 2395. $229.00

2MHz Sweep / Function Generator
w/Built-in Frequency Counter

High Resolution Frequency Counter

*1.0Hz ~1.0GHz

8 Digit LED Display

* Auto & Manual Range

* Measured Value Hold

* 4 Selectable Gate Times
& = Below 20mV Input Sensitivity
1 e1ImQ & 509 Input Impedance
+ 101 input Switchable Attenuator

LBeal Buy!

_1.0 GHz Counter FC-200
« 4 Digit LED Display l&y 295, $1 99.00
0.2 Hz ~ 2.0 MHz

* Sine, Square, Triangle, Pulse,. - e ELoE s b
Skewed Sine, Ramp, TTL

 Linear or Logarithmic Sweep

* Variable DC Offset Control

* 10 MHz Frequency Counter

RF Signal Generator, SG-310 Audio Generator, AG-350
100KHz - 150MHz 10Hz ~ 1MHz
* 100KHz ~ 150MHz, 6 Ranges. ® 10Hz ~ 1MHZ, 5 Ranges.
* Accuracy : + 5% s Accuracy : 5% + 2
* RF Qutput: 100 m Vims * Qutput Inpedance : 600Q
{Up to 35MHz Unloaded) * Sine Wave Output
* Modulation * Range : 10Hz -~ 1MHz

Int. 1KHz (AM) 30%
Ext. 50Hz ~ 20KHz
* Audio Output: 1KHz Min 2 Vims

* Qutput Voltage : 8 Vims
* Square Wave Output

* Range : 10HZ ~ 100KHz

* Qutput Voltage : 15Vp-p

DC Power Supply, PS-500
0-30VDC, 0-3A

* 0 ~ 30VDC Continuously Variable
* Regulation : £ 0.01% + 3mV
* Ripple Voltage : p-p < 2m Vims; £ 1mV
* 0.1A ~ 3A Constant Current
* Regulation : £ 0.2% + 3mA
* Ripple Current : < 3m Arms
* Short Circuit Overload Protection
w/Indicating Lamp

DC Power Supply, PS-540
0-16vDC, 0-10A

* 0 ~ 16VDC Continuously Variable
* Regulation : £0.01% + 3mV
« Ripple Voltage : p-p S 2m Vims; £ 1mV
* 0.1A ~ 10A Constant Current
¢ Regulation : £0.2% + 3mA
* Ripple Current : < 3m Arms
® Short Gircuit Overload Protection
w/lndicating Lamp

Oscilloscope Probes Auto Bargraph w/Holster DM3000 Multimeter
Switch Selectable DM3200 260, Multi-Function w/Holster
X1/X10 . $99. * 3-1/2 Digit DM3050 Only
$Q§9 00 ' $44'00 ¢ 15"Big LCD  Frequency
HP-9060 MH D * Heavy Duty, 20A  * Continuity
) p DONIKz DM3050 e Capacitance Beeper
$1 5.00 * Auto & Manual S TRLFE
Ry £29. ° * 3-1/2 Digit Qf £99. « Diode
® 32 Seg. Bargraph : o
HP-9150, 150MHz » Diode Test_ $54.00 i p SN
* Continuity Beeper . ;
Reg. 349. $2200 X ga:a :: old o DM3100 S/I\:/;\?ir( Range QC;‘p‘t;’r;aIsPsro(;b(e)
* Auto Power . . e >
HP-9250, 250MHz « Low Battery Mark (152 iFotectyo » Continuy
as. 259. $29.00 0o Al L $54.00 .7 tanc P

BM

Irvine, CA 92718

Youn Lest Sounce
High Standud Ebctronics

13700 Alton Pkwy., Ste. 154-282

o sy
T e et

800-532-3221

(714) 586-2310 Fax (714) 586-3399
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Connects to an IBM PC serial port and provides
the fastest, easiest way to read, modify, program
& verify the eeprom/eprom memory and config.
register of 68HCx11xx microcontrollers. Prices
from $349.00 for Programmer & host PC S/W.

MC68HC705K1
GANG PROGRAMMER

ot PROGRAN SELECT
LOO@

........................

Completely Programs 4 K1 chips in 5 seconds.Stands
alone for production. Connects to a PC serial port for
program development.

T_’EC @d/ The Engineers Collaborative Inc.
==="RR #3, Box 8C, Barton, VT 05822, |ISA

\_TEL: 802-525-3458 FAX: 802-525-3451

CIRCLE 274 ON FREE INFORMATION CARD

DUAL 24 VCT 8 AMP TORROID

TORROID TRANSFORMER ASSEMBLY from bat-
tery charger; has 2.3'H x 4.4" dia torroid trans-
former with dual 24 VCT 8 amp windings, “as-is”
pulse charge PC board and lower half of case. Nice
basis for power supply! 6 Ibs sh.

#BC-24V-ASSY .. ... $24

500 WATT DC to DC INVERTER

12.6 VDC to 120 VAC 60 Hz INVERTER, rated 500
watts continuous; 1000 W surge. Output is
squarewave with zero-crossing. Has studs forinput
and terminal strip for output; 3.6x9.1x13.6, 17 lbs
sh. #RC-12500, NEW ... ... . $149.50

#RC-12200 INVERTER, 12 VDC to 115V 60 Hz 200
W cont., 600 W surge; had 3-conductor outlet.
3x7.5x4.8,7 Ibs. NEW .. ... $136-60  $85.00

GASOLINE GENERATOR

PE-162* POWERUNIT, military gasoline generator power
source for SCR-284 or GRC-9 radio sets. GE-12-D
single-cylinder air-cooled 2-cycle engineis rated 1 HP at
3000 RPM; turns GN-50 generator which puts out 6.6 V
3.5 amp and 500 VDC 250 ma. Displacement 4.72 cu-
inch; 1/2 gallon fuel capacity. Mechanical adjustments
may be required. 10.9x17.5x16.1, 75 Ibs sh.

GOV'T RECONDITIONED .............cocoooo .. $109.50
PE-162-COMPLETE w/TOOL & SPARESKIT ... $135.00

AIR PRESSURE GUAGE

MAGNAHELIC DIFFERENTIAL PRESSURE GUAGE forairand
compatible gases (no hydrogen gas!). Measures pressure as
0-2 INCHES OF WATER, 0.05 increments; 15 PS| max.
Accuracy +/-2%; 20 -140 F temp-range. With two pairs 1/8
NPT high and low pressure taps; 4.8" dia

x2.3'D; 2 Ibs sh.

DWYER INSTR #2002C, NEW. $19.95

JBT 60 HZ REED LINE FREQUENCY
METER, duat 48-52 and 58-62 Cycles Per Second scaies each
with 5-reeds; 3.5 dia, 2 Ibs sh.
#30-FHXX, NEW ... $34.50
Prices F.0.B. Lima, 0. VISA, MASTERCARD Accepted.

Allow for Shipping ¢ Write for latest Catalog

Address Dept. ES ¢ Phone 419/227-6573  Fax 419/227-1313
FAIR RADIO SALES

1016 E. EUREKA  Box 1105 © LIMA, OHIO » 45802

{PSCO DISTRIBUTIN

12338 Martin Alexander Rd, Sardinia, Ohio 45171

PC Pocket Reference

#12148430 $14.90
Hangy reference book for the
computer technician.Codes &
numeric translation, video
slandards, ke! rd 5can codes,
port pmouts and much morel

Computer Care Kit System Power Center
5 1/4" disk #00648400 $14.70 #01878805 $28.50

3 1/2" disk #00648395 $14.70 ©rolectyour sysiem irom gamagng

power surges & spikes  Five power
swiiches & master cOntrol switch.
15 AMP cwcun breakar.

12°7W) X 13°(Djx 2°(H).

Inciuges min) vacuum w/ 3 atlachments,
cloaning disk. head cleaning fluxd,
cleanng cion, spray pump, cotton
swabs § carrying case

g
. i

Deluxe 22 Piece Tool Kit
#06248325 $33.80 (avove)
Zipperea carrying case mciudes

diagonal pliers, crimper, soldenng iron,
SCrewdnvers/nuldrivers, tweezers & more
Call for more details

Economy 11 Piece Tool Kit #04648255 $9.75
05947245 $10.90

Your Source for Electronic
Tools and Technical Aids

AN i e

Universal Modular
Crimp Yool (above)
#05446515 $79.80
Cut-Sinp-Cramp- all in one!
Handset plugs (4 pm) AJ11/12

(4 & 6 pin), DECMG ofiset (6 pin)

Deluxe Punch Down Yool
#04647595 $36.80 (avove)
Adyustable pressure regulator wath

stow comparment

Economical Punch Down Tool

RU45 (8 pin) & 10 pet plugs.

Reversable Blades Cushioned hand grops.

Simcheck Memory Tester Modular Flat Telephone Wire $9.65 Tough steel construction
09747205 $895.00 1-991t 100499 500«  liem No. Straight biade for 66, 110/88, Basic Crimp Tools
Identrhes bag memory chips. 4cond 08¢ 07¢  Obe #02744400 octarlype #05446495 $12.50
%Zm‘ﬁ%‘éﬂi‘g”éﬂim :W:' 'D: ‘°2‘ ?;: '823&‘22 [1] -
d g cond. .1 A2e . *
R CEERE B 10%0FF L oK R
* Telephone accessories 05
For New Customers 1-800-575-2726
* And more!!!

30 Day Money Back Guarantee!

Offer expires 7/31/94

24HR FAX (513) 446-2781
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MCM ELECTRONICS

High Technology Without

the High Price

*Quality Test Equipment at an Affordable Price

oEverything From Pocket Testers to 1GHz Spectrum Analyzers

eNew Line of Amateur, GMRS and Citizens Band Radio Products

eYour Complete Source for Consumer Electronic Repair Parts

&8
& 8

«Measures AC/DC voltage, DC current and
resistance *Audible continuity test *Two battery
test scales

#72-570
*19.99

TENMA®

Test Equipment Kits

oGreat for schools as well as the enthusiast

7 - "‘nh‘ g—-...z
T e i ==

el N

*Fult function DMM 3% digit LCD display
*Diode test *Measures AC/DC volts, DC amps
and resistance to 2000K *Requires 9V battery,
MCM #290-080

#72-1035
*31.95

2 Meter Amateur

Transceiver

5W output °Tunes 144-148 MHz
*CTCSS/DTMF built in enabling
code or tone squelch control as
well as paging *Half duplex
operation «20 Memory channels
*DTMF code decoding *Wide :
5-16VDC operation *Includes pack (e
for “AA” Ni-Cad or alkaline
batteries *Hi-Cap rechargeable
battery, speaker mic and carrying
case available

#111-4000
$279.99

GMRS Band UHF
Transceiver

«State-of-the-art rechargeable
transceiver *One watt, two
channel operation:
462.575/462.625MHz *Battery
provides up to eight hours of
operation «Charger, antenna and
battery pack included <License
application included

#111-1000 ........ $199.99

Mini 2 Amp Supply
*Multiple voltage Ty
regulated supply *Rotary 58
knob selects 3, 4%, -
6, 7%, 9, and 12 volts S
*Binding posts make §
connection easy '

#28-2200
*19.99

MCM R
TECHKITS .

oEasy and fun to build Useful
circuits when completed
oExcellent educational tool for
teaching the fundamentals of
electronic circuits *All shown kits
can operate on 9V battery eCall
today for more information about
these and other availabie kits.

FM Stereo Transmitter
*Transmits stereo signal to any FM stereo
radio *RCA type inputs *40dB separation
*0Operates on 9V battery

#80-760 ...........oeeennene. $29.95

Micro Mini Phone Transmitter

sMeasures less than %’ sq. *Transmits to FM
radio up to 500 yards away *Telephone line
powered *SMT components premounted to
aid assembly

#80-935 ........cooenniiennnns $29.99

Micro Mini Wireless Mike

Transmits to any FM Radio *SMT
components prémounted to aid assembly
*QOperates on 9V battery

#8090 oo s e '34.99

FM Wireless Mike

*Qperates from 80-120MHz «Includes mini
electret microphone *Uses 9V battery

#80-685 .............ceueinns $12.95

Telephone Transmitter Kit

*Transmits telephone conversation to any
FM radic Telephone fine powered

*Only 4" x 1"

#80-720 .....cccennnenenee. $12.95

A wide range of 2 Meter and 440MHz

Base Yagi and mobil single and
dualband antennas are available!

Prices subject ta change.
Call for quantity pricing,

MCM ELECTRONICS S

To order, or to request a
FREE Catalog...Call

1-800-543-4330

Product questions...Call 1-800-824-TECH(8324)

Get Fast Delivery From Dur Distribution Facilities In Dayton, DH And Reno, NV!
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CENTERVILLE, OH 45458-4072
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MACHINE YOUR DREAM!

THIS IS THE MACHINE YOU'VE BEEN WAITING FOR!

Have you ever dreamed of manufacturing and marketing your own products? #f so, the
Neuractor®CNC-4 Desktop Manutacturing System may be just the edge you need| This
fourth-generation CNC machining center can automatically drill, mill and route three-
dimensional products in wood, plastic and light metals DIRECTLY FROM YOUR CAD
DRAWINGS! You've seen the rapid-prototyping and "Santa Claus” machines that cost
thousands of dollars, but did you know that as an electronic technician you can build one
yourself from this inexpensive kit? Utilizing patent pending technology the Neuractor CNC-
4 kit provides you with everything you need to machine products in three dimensions with
aresolution of .001". All mechanical components are pre-fabricated, pre-machined, plated
and painted. Includes four 83 oz/in CY-MOTORS, interface card, 5 amp power supply, 10
pitch steel lead screws, 4 proprietary Slide Block actuactor mechanisms, 4 aluminum linear
actuator channels, polished steel guide-rods, Dremel bracket, hardware, etc.. (You provide Dremel or flex-shaft router and work surface.) it's a complete kit! All you do is put
it together and calibrate it! Using 32 screw-type micro-calibrators, you calibrate your machine and then TURN IT LOOSE! Designed to be used with a Dremel
e MotoTooiftm), or flex-shaft router for more cutting power, the Neuractor translates your 3D CAD files directly into actual working parts| IF THAT'S NOT
% %, EXCITING ENOUGH, WE'RE THROWING IN A FREE, FULL-FEATURED 3D CAD/CAM SOFTWARE PACKAGE WITH EACH UNIT! imagine using your
bz new Neuractor to experiment with different product designs and concepts BEFORE taking the business plunge! By working out your product's
design and Desktop Manufacturing processes, you can virtually automate the “proof-of-concept" phase of your projects! Built-in fonts for
custom sign-making and panel engraving, 18"x18"%4.6" cutter travel for crafts, electronics, and printed circuit board drilling,
_ notto mention model-making, mold-making, and painting. These are butatew opportunity areas others are already exploring
with their Neuractors. You build it, you calibrate it, you customize it for your applications! Don%t miss out on your chance
to cash-in on your own at-home business! Get started by ordering your own Neuractor CNC-4 today! ACT NOW! Kit $595
== +$24.95 UPS S/H. Allow 4-8 wks for delivery. U.S. CYBERLAB, 14786 Slate Gap Rd., West Fork, AR 72774 (501) 839-8293

syoprepHOPPER ) PRER

CABLE TV DESCRAMBLER KITS

“New & Improved Version"
Universal Descrambler Tri-Mode Descrambler =~ SB-3 Descrambler

Includes all the parts and an Includes all the parts and an  Includes all the parts & an
etched & Drilled PC Board. Not etched & drilled PC board & etched & drilled PC board
included is AC adaptor or AC adaptor. Not included is & AC adaptor. Not included
enclosure.............. ... $69.00  the enclosure............ $49.00 isthe enclosure.....$29.00

CaII ToII Free 1-800-886-8699
Visa, MasterCard, Discover, AM & COD

M & G Electronics, Inc. 2 Aborn Street, Providence, RI. 02903

Itis not the intent of M & G Electronics, Inc. to assist any individual to defraud any pay TV
operator or to violate any state or federal laws regarding the use of the descrambler kits. You
must.understand the kits being purchased for educational and or experimental use only.

DIGI-FIELD

FIELD STRENGTH METER

Are you worried about
electromagnetic radiation, TV $1 zd 85
con dlnrlbuﬂon loss, poor
tenna pert , or EMV
RFI'I The DIGI- FIELD field
strength meter will putyou at sase.
With its frequency response of DC
up to 12 GHZ, it readity detects

PORTABLE _
& 1"-"?' g

able =3 Tes
mmﬁ Aids £ (3101902-

Test chips for JERROLD, TOCOM, ZENITH, SA. &
i rtus §6.50 s Pnbx cable boxes In full service mode. Easy inst-

AR (?fé"g’gz% $39.95 "&S‘ﬂ,m&“"

G mics Not for uso in coble co owned cyuip Fir oo wi o Sowt add ol

potential electromagnetic radia- §
tion hazards. It is an excellent | =
tool for measuring TV coax ©
distribution loss. In addition
DIGI-FIELD can easily find 80-Hz
5 , d S Q(F}-vllen:‘l interference, asdm;s
instrumentation
Complete 3° KU Band System priemimilmdiuns detes B
MHz Modsl'A” 150 nario Watts. ||

SURVEILLA N'I:E

& COUNTEREURYEILLANCE Electranic Devices
Vehicle Tracking  Bug/Phone Tap Detactors * cuhr ]

« Covert Videos Phone Scrambiers « Voice Changers

For Free Information Package and Pricing Moder'B" 2 nano wals Shotgun Mics - Tranamiters » Lockisithing AND MORE!
@ o Call 219-236-5776 « 2= }ogdér call - (800)iFIELEI 5

Distrib ? + South L. ENngineering 16350 ventura Bivd FOR CATALOG SEND ssoorom
L il T L e Suito 125, Enan? CA 91436 PH.(818) 345-1682 + 818-345-0517 Fax m P.0. Box 337, Butfalo, NY 14226 (716} 695-8680

”
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CONMMUNICATIONS
ACE Communications 800-445-7717

TR1000XLT
$389.00

AM Broadcast to
Microwave

1000 Channels
500KHz to 1300MHz coverage in a
programmable hand held. Ten scan banks, ten
search banks. Lockout on search and scan. AM
plus narrow and broadcast FM. Priority, hold,
delay and selectable search increment of 5 to 995
KHz. Permanent memory. 4 AA ni-cads and
wall plus cig charger included along with belt
clip, case, ant. & earphone. Size: 6 7/8 x 1.3/4 x
2 1/2. Wt 12 oz. Fax fact document # 205

TR2500

$449.00
2016 Channels
1to 1300MHz
Coputer Contral

62 Scan Banks, 16 Search Banks 35 Channels
per second. Patented Computer control for
logging and spectrum display. AM, NFM,
WFM, & BFO for CW/SSB. Priority bank,
delay/hold and selectable search increments.
Permanent memory. DC or AC with adaptors.
Mtng Brkt & Antenna included. Size:2 1/4Hx S
5/8W x 6 1/2D. Wt. 11b. Fax fact #305

TR980

$299.00
125Channels
5§MHz to
1300MHz

Most Economical receiver
class, offers AM, NFM Wide FM, e
modes. 5KHz increments. Delay & hold &
Search. Cell Lock NiCads, chger & whip ant.
Size: 5 7/8H x 1 172W x 2 D.Wt 140z.

NEW TR1500

$499.00.
Full Coverage with SSB
and 1000 Channels.

100KHz to 2060MHz. Ten scan banks, ten
scarch banks. Secarch lock and store. BFO.
Antennas. AM/NFM/WFM. Sclectable
increments . Tons of features, small size: 5 7/8 x
1172 x 2. Wt 14 oz. Fax fact document # 250

Get instant tech information FREE from your Fax or Computer!
You can obtain specs, freq. info, software and more from our automated services. For fax facts, call from your stand
alone fax machine and follow the voice prompts. Use the BBS from your modem of fax/modem equipped computer.
Dial 317-849-8683 for fax back service, or dial 317-579-2045 for our computer bulletin board service,

Three new Bearcat units offer
expanded coverage and more memory
than before. The 890 offers 200
channels, base/mobile operation, VFO
tuning, service search, weather alert,
search and store, and more. The 2500
hand held has 400 channels, fast scan
and more. The Bearcat 8500 has 500
channels in 20 banks, VFO, auto
store, alpha numeric display, 10
priority channels, aux tape output
jacks, and coverage to 1.3 Gigahertz,

Bearcat 2500XLTA hand held............. $349.95
Bearcat 8500XL.TC mobile..... o
Bearcat 890XLTB mobile......ccceceuereres $259.95
25-1300MHz, 500 ch. in 8500, 400 in 2500. 890 has 200 ch&
29-956MHz. All cell locked. Features inchide turbo scan, VFO, search
and store, Priority, LCD display, and more. Fax Facts474,475,476

| Mobile Scanners I

Bearcat
760XLTM
$219.95
100 Channel
800 MHz
Five banks of 20 channels cach. Covers 29-54,
118-174, 406-512 and 806-954MHz (with cell
lock). Size: 4 3/8 x 6 15/16 x 1 5/8. Weight:
4.5lbs. Fax fact document #550

Bearcat
§60XLTZ
$99.95 .
16 Channel
10 Band
Compact, digital programmable unit covers 29-
54, 136-174, and 406-512MHz.  Size: 7 3/8x 2
1/2 x 15/8. Wt: 2.51bs. Fax fact #560

Trident 00855500 - . . . g
TR83WL | II'i'I anyn| Q)
$299.00 g =

Scan/CB. X,K,Ka,Wide & Laser

Scans police pre-programmed by state channel
plus full radar and laser alerts in one small unit.
Weather, CB receive & mobile relay. Size: 5 5/8
x47/8 x13/4, Wt: 1.5lbs. Fax fact #580

|Continuous Coverage I Shortwave Radios E

Sangean ATS-818CS......cccenrececssssssans $219.95
Sangean ATS-818....... .. $184.95
Sangean ATS-803A .. $169.95
Sangean ATS-808....... $179.95
Sangean ATS-606....... $149.95
Sangean ATS-606P. ~ $169.95
Sangean ATS-800...........cocoveerururnrencnas $89.95
Hand Held Scanners

Bearcat 200XLTN

$209.95 200 Channels 800 MHz
Ten scan banks plus search. Covers
29-54, 118-174, 406-512 and 806
956MHz (with cell lock). Features
scan, search, delay, 10 priorities,
mem backup, lockout, WX search,
keylock. Includes NiCad & Chrgr. Size: 1 3/8 x 2
11/16 x 7 1/2.  Wt. 32 oz. Fax Facts # 450
Bearcat 100XLTN 100Ch H/L/U...... $159.95
Bearcat 70XLTP 20Ch H/L/U...c.oovene $139.95
Bearcat SS5XLTR 10 Ch H/L/U.......... $ 99.95

Coverage of above hand helds is: 29-54, 136-174, 406-512
except 100 which also adds 118-136 Air Band. Fax facts #475

Table Top Scanners

Bearcat 855XLTE 50Ch w/800 ......... $159.95
Bearcat 142XLM 10Ch H/L/U........... $ 84.95
Bearcat 147XLJ 16 Ch H/L/U..... .. $ 89.95
Bearcat 172XM 20Ch H/L/U/Air....... $124.95
Bearcat 210 16Ch H/L/U/AiT..cocuceeee. $129.95

Coverage of above units is: 29-54, 136-174, 406-512, plus Air in
172 and 210 and air plus 800MHz in the 855. Fax facts #675

Bearcat =T
800XLX i |

1
$209.95 ' !
12 bands and 40 channels with 800MHz and
nothing cut out. AC or DC. Fax facts #690

Accessories & Ete. |

Mag Mount Mobile Ant MA100....... $ 19.95
Base Ant. 25-1000MHz AS300.......... § 59.95
Pre-Amp .1-1500MHz GW2.....ccco.. $ 89.00

Downconverter 800 to 400 DC89....... $ 89.00
Base Discone Ant DA300.......cccoccueaeees $ 89.00
External Speaker MS190/0pt. amp.... $ 19.95
Old Scanner Repair, all brands.......... S CALL
Extended Warranties..........ee... w $ CALL
Frequency Info FaxFact/Modem....... $ FREE
Freq y Books S CALL

| 2 Way Radios E
HF hi band programmable mobiles as low as

$299.95. Call for quotes or Fax Fact #775

Toll Free, 24 Hours! 800-445-7717 Fax Orders 800-448-1084 Fax Facts 31 7-849-8683'

Computer BBS Modem & Fax/Modem, 317-579-2045. Toll Free Tech Support, Dial 800-874-3468
1 International Fax: en Espanol, en Francais, und auf Deutsch, or just fax in plain English to: 317-849-8794

ACE Communications 6975 Hillsdale Court, Indianapolis, IN 46250
L_ L _J Service & Support hours: Mon.-Fri. 9AM to 8PM, Sat. 10-4 EST. Mastercard, Visa, Checks, Approved P.O.'s & COD (add $5.50) &
AMEX, Discover. Prices, specifications and availability subject to change. megromd;hbpw-ndhmdtmdmrgeomy%%
per unit. Express Air only $8.95 , for most units, to most locations. One week trial, no returns accepted two weeks after original
ipt without substantial restocking charge. All units carry full factory warranty. indiana residents add 5 per cent sales tax.

MON SOW009(3 ‘v661L ANy

FLY IT! ONLY $8.95 :

l—-—--——---—-—————-——————————-———-—------—-----——---‘159
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Electronics Now, July 1994

-
[=1]
(=]

100 units = $10 ea.

100 units = $12 ea.

CABLE CONVERTERS/DESCRAMBLERS

* & & * SUPER BUYS »* * * *

OAK T35B — 36 Ch Raw — Cable Pulls

25 units = $15 ea.

New RC-36P two-part converters — Cabletenna

25 units = $17 ea.

* FULLY REFURBISHED UNITS »

TOCOM — JERROLD — SCIENTIFIC ATLANTA — ZENITH
““WE SERVICE MOST CABLE CONVERTERS"

hone (219) 935-4128

SORRY, NO INDIANA SALES

NATIONAL CABLE BROXKERS

14101 LINCOLN HIGHWAY e PLYMOUTH, IN 46563

10 units = $19 ea.

10 units = $21 ea.

OUR POLICY: Allproducts,carry a two year warranty. Warranty covers parts and labor and return shipping.
WARNING: Theft of cable services.is a crime. National Cable will not knowingly defraud any pay TV
operator and we will not assist any individual or company in doing the same.

CABLE TV
DESCRAMBLERS

NOBODY
BEATS OUR

PRICE!
SAVE MONEY-

DON’T RENT
SCIENTIFIC
oN ] Zy
QUANTITY DISCOUNTS!

24 HOUR SHIPPING
CALL VIDEO CONNECTIONS, INC.

o5 1800 Xy
677-0321

Anyone implying theft of service
will be denied assistance.
NO FLORIDA SALES

Free TekDIRECT Subscription

Call now and receive four free issues of our
TekDIRECT catalog. TekDIRECT gives you
access to super Tektronix products and other
great benefits such as 24 Hour Shipping and a
30-Day Satisfaction Guarantee on every product. i

TekDIRECT 1-800-426-2200

Tektronix
/

Cards:
+ SCSI 8blt TMB45 FURTURE D $35

* SCSI 8bit T100W/CD ROM sw $35

* SCSI 16 bit Adaptec 1540 B HD $110

* SCSI 16bit SMS Omti 822 HD/FD $60
* SCSI & SVGA 16 bit, IMB, HD/FD $125
* SCSI PS2 Host Adapter $75

+ IDE I/0 s/p- game -cables $15

* IDE 16 bit DT3767A 16bit HD only $5

* RLL 8bit ACB 2070A Adaptec HD/FD $30
* BLL 16bit Seagate ST22R HD/FD $30

* RLL 16bit Adaptec 2372C HD/FD $25

* RLL 16 bit WD 1003-SR1 HD onty $30

* MFM 8bit Everex EV340 to 50MB $35

» MFM 8bit SMC 4003PC HD to 20mb $20
* MFM 16bit SMS OMT! 8240 HD/FD $25
* MEM 16bit DTC 7180 HD/FD $25

* MFM 16bit Everex EV349 HD/FD $35

*» ESDI Fastor 721 16bit HD/FD $50

= ESD! 16 bit DTC6180 HD only $45

r —— -
TUTORIAL VIDEOS FOR SOFTWARE
windows-workperfect-lotus 123

| dbase-ms dos - basic literacy & more |

L w/dtsk A MUST at 310 00 each

* Parallel to SCS| Cable
Regular or high speed $95/150
+ Cable Sets, HD, MFM, RLL or ESD1$3
* Cable Sets, FD & IDE, $4
* AT/XT 1/0 28/1P wicables $25
* AT Multl 10 Holds 2.5 MB w/OMB $25
* VGA 8bit $20
* VGA 16bit Trident- 256K $25
* SVGA 16bit 512K widrivers $40
* PC/TV card (basic card) $99
* Motherboard 286-12,10,8 w/640K $45
* Motherboard 3865X-25 w/CPU 0 K $60
* MotherBoard 3860X40 w/cpu 0 K $115
* MotherBoard 486SX/DX33 ISA wicpuy, to
64MB 64K cache exp256K IDE,d,/O $200
* SAME without CPU $75 each
* Ethernet 3COM NW1000 TP10-base $35
* Ethernet NOVELL NE2100 16b ISA $49
* 3C503 8bit bnc $50, 3C505, 16 bit $75
* Adapter Kits 3-1/2 to 5-1/4HD/FD $5

COMPLETE INVENTORY |

o

COMPUTER PERIPHERALS from Team America £
C

* EXPANZ CARD $15
Doubte your Drive Capacity %=
Drives:

* 360K 5.25" FDD blk/beige HH $15

* External Floppy 360K $10

* Floppy Drives 1.2 & 1.44 $45

* 150MB Micrp 1355 ESdi 5.25 $90

* 338MB Micrp 1558 ESDI $300

* 338 MB Maxtor XT4380 ESD{ $350

* 535 MB Maxtor LXT535A IDE $550

* 60MB TapeArchive 5945 Cw/cont $99

More Terrific Values:

* Comnrex Cr-128 intelligent Printer Buffer
2-Pc's/2 Printers. P-P/S-S/P-P $30

+ Lap Top Nylon Case $15

* Mouse-3 Button/Switch $10 PS2 $15

* MS Windows soundsystem, 16bit card
microphone, headphones  $90

* CD ROM CM205, S. Spd,16bit SD Card
wicables & Drivers  $165

* XT/AT Case w/a50w PS LEd $25

» TowerCase w/230w mini/med/tull $50/75/ 90

90 DAY WARRANTY - ALL PRODUCTS T™ ™, =1
CALL, WRITE OR FAXFOROUR | WARD DRIVE SPECIAL

ST251-0 40MB MFM |
L wlControIIer Card 590 0_J

Call 818 787 1920 Fax 818-787-9118 16104 Covello Street Van Nuys, CA 91406

www americanradiohistorvy com

WHEN
You Give
BLOOD
You GIVE
ANOTHER
BIRTHDAY,
ANOTHER
DATE,
ANOTHER
DANCE,
ANOTHER
LAUCH,
ANOTHER
Huo,
ANOTHER
CHANCE.

+

American Red Cross
PLEASE Qivs BLOOD.

B m
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News!! - B2 LOGIC? v 3.0 IS HERE!!! - BIG News!!

ALOG & DIGITAL
Desig

n & Simulation BZ

NEW
RELEASE
Logic®
v.3.0

The EdIt Drultes Wiew Simutation Windows E = s What is B2 Logic 3.0? T @ N
DR b | B Logic v22 + EDIF File ey
= G F ,, wneaus<a< [ Format Output + Enhanced I

_'**_1 1 Lo 7] PLD Sim. Cap. + New De- . w
| s 1Y ‘ ! vices (inc. binary-to-seven e s
T | e o segment decoder andone shot) o O O JC
¢ it r:}"“ bR = | + Print Across Mult. Pgs. + | moae e R
1= il L 7 (sooov 92 bl B Subcircuit Probing + Table i i o Y
- Vonkas P s e For Sim. Results + Model s U |ME
&% o 3 s s | Primitives with User Def. IR L
r F T ;_mG”—""ﬁL'M .. vand Prop. + Mult. Document In- — =
= | NSO ol o ol 2 ! i terface in Microsoft Windows | e == 1 E
- i ' + Rotate Comp. + Check For | I " = _—
| b p T — A
e " Fan-Out Violations + More | 7 |
- Lo ¢ g Accurate PowerCalc.+Check o o™ WS, oy e e S
~ra o \ For Max PulseWidth Viola- - — S E
tion + more! 2 i i 11
TRANSIENT, DC & AC ANALYSES B2 Logic v.3.0... Check it out!!!

my students have been able to learn more, and go much further than ever before."
-Professor F.S. Hill, Jr. University of Massachusetts, Amherst

B? Spice is "a very good moderately priced program.” - Professor Anthony Seigman, Stanford University

« INTEGRATED SCHEMATIC CAPTURE & SIMULATION ¢

“Using B? Logic ..

Now in use at over 75 major universities and leading corporations around the world.
(University of Michigan, Stanford, University of Hinois, NASA, Bell Labs... to name a few)

* Program prices start at $149.00/ea.
* University & Student Pricing Available

e Dealer Inquiries Welcome

» VISA/Mastercard Accepted

Beige Bag Software

2000 Hogback Rd, Ste 2 * Ann Arbor, Mi * 48105
Ph: (313) 971-4227 » Fax: (313) 971-3632

CIRCLE 290 ON FREE INFORMATION CARD

BUY WITH CONFIDENCE FROM XANDI
- 30-DAY REFUND POLICY
- TECH SUPPORT NUMBER
(602-894-0992)
@ Transmit high quality stereo to any
FM stereo receiver.
@ Built-in output level manilof
for quick and easy tuning
® deal for use with personal
CO player RS
FM STEREO TRANSMITTER

Serucag the public since 1981

SATISFACTION
GUARANTEED!

®Uses sensitive
microwave transistor amplifier

o Covers 1 to 2,000 MHz
o Compacl hand held unit

®includes miniature |oud
sE:aker for audie indication
of detected signals

oNo batteries required,

eSmallest Phone transmitter
powered by ‘:none line
o Up to 1/4 mile range

anywhere!
é% £
e Attach to_phone line S

®Tunes 88-108 MHz.
anywhere in house, evén inside phone

@ Smallest FM transmitter anywhere!
® Tunes 88-108 MHz ‘&‘
=",
® Sensltive, picks up sounds .
at the level of a whisper.
SUPER-MINIATURE FM TRANSMITTER
Worlds smallest FM transmitter. Use with any FM
parts are pre-assembled to the circuit board.
XST500 (E-2) Kit
and listen to the sounds
inside your home.
code for secure Operation
TELEPHONE SNOOP
where. enter 3 two digit security code, and hear the sounds in
your home . Automaically tums on without ringing the phone,
XPS-CASEKIT .
XPS1000.(CI KIT
@ Bution lor normal operation ol
@ 16 levels of voice masking N —_
STOP THOSE ANNOYING TELEPHONE CALLS! Sound
older and tougher when you want to. Not a kit. Fully

201 E Southern # 205, Tempe AZ 85282 - 5140
® Powerful 2 stage audio amplifier.
o Up to 1 mile range m
broadcast receiver. Easy to assemble. all chip (SMT)
® Dial your phone from anywhere
®Two digit Touch Tone
The Iatest in home or oftice security. Calt home from any-
verifies code, then activates or one and a half minules
$49.95
® Digital voice changing: male 1o lemale
temale to male, adult to child, child i
o auit 0
® Anonymity on any cail. . .o
VOICE CHANGING TELEPHONE
bled. Single phone op

TRANSITION 2000.

SUPER-MINIATURE PHONE TRANSMITTER
Worlds smallest FM phone transmitter. Use with any
FM broadcast receiver. Easy to assemble, ali chip com-
ponents are pre-assembled to the circuit board.

XSP250(E-2) [ it ...

® Transmits a continuous beeping tone
o Adjustable from
88 to 108 MHz
@ Up to 1 mile range /"
eWorks with any FMS__
broadcast receiver

TRACKING TRANSMITTER
Only 0.7 by 2.4 inches. the XTR100 operates at voitages of 3
10 18 Volts and is ideal for use in locating lost model rockets.|

G

® Digital voice changing: male to fe-
male, female to male, adult to
child, child to adult

# Use wilh any modular phone. ™
® 16 levels of voice masking e
® Connects between handset and phone
VOICE CHANGING ACCESSORY
STOP THOSE ANNOYING TELEPHONE CALLS! Sound

oider and tougher when you want to. Not a kit. Fully
assembled. Use with single or multi-line phones.

TRANSITION 2001

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

@ Turns off when phone is not in use lo .*
extend battery life. &

. Adéuslable from 88 to K v
108 MHz. h

® Up to 1 mile
range m’ el

LONG RANGE PHONE TRANSMITTER
Similar to our very poputar XSP250, the XTT100 Is battery
powered lor greater range. It plugs into any phone jack and
transmits both sides of conversations 0 that line.

KTTIONL.....

o Uninterrupted coverage of 800 L

1o 950 MHz e -
® Works with any scanner that 4 "f s

can receive 400 to 550 MHz ";F\

800-950 MHz SCANNER CONVERTER KIT

If your scanner can receive 400-550 MHz. just add
the XLC900 for uninterrypted 800-350 MHz cover-
age. It converts all 800-950 MHz signals down 1o 400-
550 MHz o your scanner can receive them! Add our
custom case kit for that "Professional” {00k

XLC-CASEKIT . .. 51395

XLC90O(C)KIT. - $49.95

WE ACCEPT VISA, MC, MO, COD

TOLL FREE ORDER LINE

SEND MAIL

Transmit tull-bodied Hi Fi stereo to any FM stereo recgiver
Separate left and night inputs and gain controis. Includes an|
outpul booster Stage for greater range
XFS-CASE KIT _$13.95
XFS108{C)KIT .. 41.9

® Use with any FM broadcast receiver.

® Hear every sound in an
entire house!

q
o Up to 1 mile range
e Powerful 2 stage

jf: oW ﬁ
- 2
audio amplifier e

MINIATURE FM TRANSMITTER
The XFM100 has a super sensitive microphone and is
capable of picking up sounds at the level of a whisper
and transmitting them to any FM broadcast receiver
XFM100({C)Kit ..........
& Works with most any scanner.
© 10 T0 1000 MHz
10 dB typical gain
@3 (B lypical noise figure

10 -1000 MHz AMPLIRER
Designed ‘o help scanners with poor sensitivity pul
In those weak signais. Includes OFF/BYPASS switch
for returning to normal operation and front panel
gain control- Add our custom case kit for that *Pro-
fessional” look

XLA-CASEKIT

XLA1000(C}KIY.

XAND! ELECTRONICS

MON S2IUOND3|T ‘p66L ANf

ORDERS T0: BOX 25647

g s s TEMPE, AZ 85285-5647

ASK FOR FREE CATALDG DF DUR PRODUCTS

SHIPPING & HANDLING EXTRA

=
rio:ter Cord VISA

Py
[~
-t
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Only $129.95 for The
Pocket Program

oy

WANTED

Experienced Technicians

z 1
ki P

| THE POCKET PROGRANMER

FOFMNTER

The portable programmer that uses
the printer port of your PC instead of
a internal card. The software has 24
functions and programs (E)Eprom,
Flash & Ram 27/28(C)XXXX from
16K - 8 Megabit with a 32 pin socket. N i

Adapters availble for 874X, 875X ,hf;e‘;:‘j"‘f,’,;‘:mﬂ";”;“;;f Q:;ﬂeprﬁ';ﬁ
MCU’s, 40-Pin & Serial Eproms and Use them in robots, planes, ruilroads — anywhere
Eprom Emulation to 32K X 8. L [ you need small, strong all-electric motion.

T T O Mac E2 Programmer What are Muscle Wires? Q&A
O ry ur The Only Eprom programmer made Mustle Wires are highly processed strands of 4
. for Macintosh. The software has 1 5 nickel-titinium  alloy called  nitinol. At room
Tl'l.lly Portable — All in the Handle functions including File Editing with a temperature they are easily stretched by up to 3%
State of the Art — ESD Safe o of their length. When C().nducm?g an eleetric cur-
. 32-Pin socket supports (E)Eprom, rent they return (o their original “unstretched
with Built-in Diaphragm Pump (27/28(C)XXX ) and Dallas Ram from shuape with a force thonsands of times their weight,
Variable Temperature Control 16K - 4Megabit.  Only $299.95 How strong are Muscle Wires?
i i [ This varies with the wire's size. A single wire can
QLHCk Replacement Filter Intronlcs, Inc_ lift from 35 10 930 grams (over 2 Ihs) For more
Box 13723 strength. use several wires in parallel.
DENION SC7000 Edwardsuville, KS 66113 Add $4.50 COD How fast can Muscle Wires activate?
Tel. (913) 422-2094  Add $4.00 Shipping They contract as fast as they are heated — as
Fax (913) 441-1623 Visa /[ Master Charge quickly as 1/1000 of a second. To relax. the wire

1 must cool again. Rates of many cycles per second

are possible with active cooling.
Flexinol Muscle Wire Specifications

Wire Digmeter (um) 50 100 150 250 '

Desoldering Tool

Resistance (€2/m) 510 150 S0 20
Contract Force (grams) 35 150 330 930
Typical Current (m4) 50 180 400 1000

e Emulates ROMs (2716-27010) or RAMs

in 8- and 16- bit systems. How much power do Muscle Wires need?
If not completely satisfied we will send e Window/menu driven interface. Provides Power varies with wire diameter, length, and
UPS to pick it up at no charge to you 8 hardware breakpoints for 8-bit systems. surrounding conditions. Once the wire has fully
o $195 (2716 - 27256) or $245 (2716 - shortened, power should be reduced 10 prevent
Regular Price $499.00 27010), 90 day warranty. e fanp
Our Pric e $ 439 00 'ggm"a' assembler, disassembler, and What are the advantages of Musde Wires?
0

M debugger add $100. Small size. light weight, low power, very high

strength-to-weight ratio, precise control, AC or DC
activation, long life and direct linear action and
much more!

Purchase in Advance & Receive a Desoldering
Tip of your choice, FREE. (A $32.00 Value)

er, &

Assembler, 3
Electronic Association Members Symbolic Simulator/Debugger. Get our new 128 page Muscle Wires
Ask for Your 10% DISCOUNT ©$100 each CPU (S/H $8). Project Book with full plans for Boris and 14
s other motorless motion projects, and our
ORDER NOW for 80C552 MICI'OCOHtl'O"el' Deluxe Sample Kit with one meter each of
FREE FREIGHT—No COD Charges Development System 50, 100 and 150 um dio. Musde Wires -

everything you need to get moving today!

No TAX (Outside of Kansas) #32K ROM , 64K RAM, and 10 bit A/D.

Visa, M’C, Discover, A/E, or COD ®RS232 serial protocol, 24 Pin 1/0. mm 24-hour Voice Order Line - VISA MasterCard

o
% #3120 each SBC, for complete develop- S
5 [ Toll Free 1-800-394-1984 | | [ oomomem e e
= o ee | . . @ Request our FREE Muscle Wires Technical Brochure
S 68HC11 Microcontroller -
3 Phone 316-744-1984 Development System : l;’vlv Book g
2 Fax 316-744-1994 P y Mondo-fronics = Deluxe ki
b eEight channel 8-bit A/D converter. 3 only
c ARD — ©32K ROM and 32K RAM. $120 each SBC, 524 San Anselmo Ave. #107-63 $
% Hﬁ 1 -~ Gﬁ(“i—,_%ﬂg complete development system add $70. San Anselmo, CA 94960 A 9 . 95
‘ ] : ons: - -9,
i NSTRUMENTS | J&M Microtek, Inc. e Cr s $5.00 pay

6222 N. Oliver Wichita, KS 67220 .5 83 Seaman Road, W Orange, NJ 07052 Internet: mondo@holonet. net orders gdy tax
162 o M azine, Jan. 1934 TEL: 201-325-1892 FAX: 201-736-4567 Infernational Orders Welcome! First Class P&H- $11.00

www americanradiohictorvy com
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ANGLE CECHIOLOGY. illC.

542 Lakeside Dr., Susayvale, CA, 94086 Tek: 408-774-9010, Fac: 408-774-9011

ORDER OUR VCR
REPAIR KIT FOR JUST
s49°s AND GET AN 8 OZ.

55,,EgcsmPPl~;. g0E, g BOTTLE OF RUBBER
h
g coB% ™ ous pravey REVITALIZER FREE
5200 PRICES wiLL PUT $E50
YA@ YOUR OLD PC IN GRAVE ! (a $5°° value)
All kits laclde: | ., o010 Price §
Main Board & CPU
IMB of FastPage RAM :ﬂg ggg %i i?) ......................
3.5° Happy D IBM 486 SLC 50 ISA._..
Super IDE controller IBM 486 SLC 66 ISA
1/0 2s1p1q port IBA 486 SLC 50 VLB 64k cache.. 4957
SVGA card 600 x 800 | 1gy 486 SLC 66 VLB,64k cache..539"!
MiniTower cose W/ PS | NTEL 486 DX 33 VLB, 64k cache. 559!
9] L. keyooard INTEL 486 DX 66 VLB, 64k cache.559""
Al kits are assembled Add another TMB of RAM for just $37%7
Add on: . N
120Mb 1DE HD...add $ 175 5.25" 1.2ZMB FDD............. add § 49
170Mb 10E HD...add & 189 | 14" SYGA color monitor......add $189
210Mb 1DE HD...add § 195/ 24/96 Fax/modem card.....add § 42
340Mb 1DE HD...add $ 265 | MS DOS 8.2.......coonnninn. add § 45
420Mb 1DE HD...add § 299 | MS Windows 3.1.............. add § 45 This professional VCR Repa|r
e : : Kit contains 22 tools fitted into a handy
bttt PARTS PLACE LroTiit+T vinyl zippered carrying case. The Kit will enable
MotherBoards w CPU . MebTory & Chips : you to service over 90% of VHS VCRs.
AMD 386 X33......... ..S62 1256k X9- T0nsec....... 14 The Kit includes:
AMD 386DX40............ 94 IMBx3-70nsec......... 37.99 . 2 Audio & Control « Retaining Ring Remover
IBM 486 SLCSOISA. .. ... .. 160  [4MBx9- 70nsec......... 172 Head Tools . Spring Hook Tool
IBM 486 SLCSOVLB. ........ 225 [1X36-70nsec, 4MB. . .. .. 172 » Tension /'\djustment Tool .3 Reversible Screwdrivers
IBM 486 SLCB6VIB.......... 255 |1MBx8- T0nssc MAC . ... 36.99 bl ot et .
Miconics MB VESA LV w/DEA on board | 4MB x 8 - T0nsec MAC . .. .. 165 R e e (FPhIINp &St t)
486033, s 288 |1x32- T0nsec, 4MB MAC’.' 155 »Edck Tenston fenl +8 Piece VCR Allen
486250, .............. 328 | Notheprocessors L Vidss Fgha Bulld Wrench Kit
486 dx2/6............... 455 aa;hgi”}sms/aa ........ 33/35 -2 VCR Adjustment Tools . Mini Screwdriver
Pentium MB 0mhz. ......... 999 387 DX/D[( 33/40 ........ 40/55 If purchased separately the tools in this Kit would cost you over $90.00!
0ot o35S 199 e MUBEER EEVIHEEZER snn
C ith | :gg Bi ;(/)50 """"""" 22%% - Removes buildup on pressure rollers.
M?rﬁo‘;:er w??oggvrt SP%PPY 9 [486DK2eb. ..o 404 . Rle‘stores *gripping” surface of your rubber parts while
Wil il lea ooecat ct B | et cleaning and making them like new.
MediumTower w/200wt PS. . . .. 64
FullTower w/250wt PS. ... .. 86  |Fax/Modems To recelve your FREE 8 oz. Bottle of Rubber
Slimline w/200wt PS. ... ..... 45 %:/z?;x'jofﬁ)denlllnt ...... 39‘; Revitalizer, Buy the VCR Repalr Tool Kit Part #PAC20
d emint.......
Hard Drives 144 FoModem . .....125 $ 4995
[120MB/1 TOMBIDE. ... .. 164/188 | PCMCIA 14.4 Fax/Modem. . . . 225 For Just ........ {Plus Shipping & Handling)
|210MB/250MB IDE. .. . 196/210{Pocket Faw/Modem 14.4. ... 199
|210M872 A To Order Call Toll F
|270MB/340MB IDE. . ... 267250 Gl OIS D B e «
420MB/540MB IDE. . ...... .. 2897388 Multimedia
?ZSMB N6 T 3799 fshoiwsur(ra %%SON}(w/Smd ----- 1122 1 '800'558'9572
20688 95 w/iad. ......
S &.sl};idbuBfaol SCSHCDROM. . ,ggs or for 24 hour ordering FAX: 1-800-887-2727
Controllers aster. . .......... 'F
Super IDE/I0 2FD2HD 1p2s1y. . 14 Sound Blaster Pro. . ... 99 irst In Quality, Service & Delivery”
IDEw/NOVESALB........... 24 Toems & Condtions: MasterCard EM’UM
Adaptec 1522 1SASCS1... . ... 137 ;gﬂz':”h:'l:f"h:“'m ey
Adaptec 15421SASCS. ... ... 231 3 Shpping, e 0., hores ot p‘ Rrs =
Adoptec 2842 EISASCSL .. 308 | 4 ecveioms i it i oin e
DIC3270 VB SGSIH. ... 15 | e e et S=ELECTRONICS COMPANY "=
AKATVIBSCIII. ... L 17 et o P.O. Box 28 . Whitewater. Wisconsin 53190-0028

CIRCLE 316 ON FREE INFORMATION CARD
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CONTROL ANYTHING FROM YOUR

COMPUTER SERIAL PORT!

115200 BAUDS SMART BOARDS DO NOT REQUIRE
PROGRAMMING! The 1/0-232 boards understand simple
commands, e.g. PRA [Enter] reads Port A. Results are sent
back to the computer as an ASCII string allowing the use of
PROCOMM, MAC240, or your own programs. In addition to
interfacing, the 1/0-232 boards have the following embedded
Sfunctions:
® Allstandard Baud rates
(300-115KB) supported.
® Bin. Hex or Dec formats. .'

® 24 1/0 lines configurable
individually as Inputs or
latched Outputs.

® 8 or 10 bits. 10 channels F='=
Analog to Digital converter.

@ 10-10.000 Hz. 0-100% Puise Width Modulation output.
® 3 EASY to use stepper motor logic interfaces (Muxable to more).

@ Relative resistance or capacitance measurements using an RC
network (ideal to read temperatures using a thermistor).

I/0-232-8A ( 8 bit ADC) Assemb. Only US$109
1/0-232-8K ( 8 bit ADC) Kit. Only US$ 89
1/0-232-10A (10 bit ADC) Assemb. Only US$125
1/0-232-10K (10 bit ADC) Kit. Only US$ 99
Add $10 for manuals + Shipping & Handling

ITC MICROCOMPONENTS INC.
18440-57 Ave, Edmonton AB, TéM
Canada. Phone & Fax: 1 (403) 486 2377

1Y2,

PCB Artwork

BLHurrds|  pode Easy!

PRINTED CIRCUIT DESIGN SOFTWARE

for
Layout - Autorouting - Schematic
L i it =— 1 S S S

O Supportsall Video Modes including Super VGA
O Copper Flooding for Building Ground Areas

O Gerber and Excellon Output

O Mirror Imaging for Laser Printer Output

O Autorouter and Schematic Programs

O Clircuit Simulation Software Available

O NEW! - WINDOWS on Versions

O NEW! - DOS Versions - PCBoards & PCRoute
O EREE - Heat Transfer Film with Order

Download Demos from BBS (205)933-2954

PCBoards Layout Only €Ipp
Windows .. Layout starts at €JE¥
Call or Write for Full Product Line, Prices & Demo Packaies

PCBoards (800)473-7227
2110 14th Ave. South Fax (205)933-2954
Birmingham, AL 35208 Phone (205)933-1122

BIRD FLUKE HAMEG HITACHI RAMSEY

OPTOELECTRONICS

PROTEK & MORE

MLE_ Harmonic Meters (New prod. 6 1/2 dig. multimtr. wiEEE 3GHz,entr.tmr.,hand  held
Scopemeters for power quality msmts.) Model HM8130........1,216.00 Model PC10................ 189.00
Func. gen., 10mHz-10MHz PC card timer/counter
Model HMB133........ 3,725.00 PRQ‘!‘EK
Harmonics Video.......... 18.00 1GHz, Syn. RF gen. wiEEE Oscilloscopes
Other Models & Accessories  Model HM7008............. 2608  pagooC... ... 417100
Model 12 All popular probes, cases, Prgmbl. word gen. 20MHz dual tr. Affordascope
Model 27... leads and modeis not shown Model HM8122........ 1,064.00 P2020. oo 437.00
Model 29... are stocked for same day Univ. counter/timer 20MHz dual w/ comp. tester
Model 45.... shipping. Call for quotes. Modular System Power Supplies
Model 73.... HAMEG Model HMBOOT........... 24500 Model 3033............. 474.00
Model 77.... Osciiloscopes ~ (German Dual mnfrm. wipwr. supply. Triple, dig. disp., 0-+ /- 30V,
Model 79 design and quality control) Model HM8028........... 879.00 @0-1.5A., 5V.@ 5A
Model 83 Model HM1005......$1,382.00 500MHz spectrum anal. Model 3003................. 236.00
Model 87 100MHz, triple tr.,dual T.B. Model HM8038..........473.00 Single, dig. disp.,0-+/- 30V.
Model 8050A Model HM 1007.......1,889.00 Tracking gen. for abv. @0-3A.
Model 8060A 100Mhz digital, 40MS/s. Many other models and Spectrum Analyzer
Thermometers Model HM604.......... 1,064.00 functions available. Call for Model P-7802........... 3,325.00
¥ MOl 51.nne, 134.00 60MHz, dual tr., swp. dly. ERERgEdRd prcing. 1-1,000MHz, 15-129 dBu,
8 Model 52 179.00 Model HM302............. 750.00 OPTOELECTRONICS  Function Generator
2>  80T-IR Infrared probe.197.00 35Mhz, briefcase size. Model R10.................. 341.00 Model B-810............... 710.00
3 Clampmeters Model 205-3................. 1,064 FM Commun. Interceptor 0.01Hz-10Mhz, sweep
Z  Model 30......cccconn. 89.00 20MHz digital, 20MS/s. Model 8040................. 645.00 RAMSEY
2 Systems Instruments Multifunc. counter/timer Model COM-3........ $2,895.00
8 Model HM8112-2.....1,449.00  Model 3000A............. 313.00 Communications. Sve. mntr.
2
3 800-554-8305 T RAADT VISA / MASTERCARD
w 404-772:9811 GA TEST EQUIPMENT SPECIALISTS SHIPPING $4.50 + CHART RATE
404-772-9780 FAX PRODUCT BINDER $5.00, REFUNDABLE
164 4900 GAIDREW. ALPHARETTA, GA 30202
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USE ELECTRONIC SHOPPER CLASSIFIEDS

READ BY MORE THAN 100,000 ELECTRONICS BUYERS AND
SELLERS AND TRADERS

INSTRUCTION FOR PLACING YOUR AD!

HOW TO WRITE YOUR AD

TYPE or PRINT your classified ad copy CLEARLY (not in all
capitals) using the form below. If you wish to place more than one
ad, use a separate sheet for the additional ads (a photocopy of
this form works well). Choose a category from the list below and
write that category number into the space at the top of the order
form. If you do not specify a category, we will place your ad under
Miscellaneous or whatever section we deem most appropriate.

We cannot bill for classified ads. Payment in full must accompany
your order. We do permit repeat ad or multiple ads in the same
issue, buj in all cases, full payment must accompany your order.

WHAT WE DO

The first two words of each ad are set in bold caps at no extra
charge. No special positioning, centering, dots, extra space, etc.
can be accommodated.

RATES
Our classified ad rate is $1.25 per word. Minimum charge is

Send your ads with payment to:

AD RATES: $1.25 per word, Minimum $18.75.

$18.75 per ad per insertion (15 words). Any words that you want
set in bold or caps are 20¢ each extra. Bold caps are 40¢ each
extra. Indicate bold words by underlining. Words normally written
in allcaps and accepted abbreviations are not charged as all-caps
words. State abbreviations must be Post Office 2-letter abbrevia-
tions. A phone number is one word.

CONTENT

All classified advertising in the Electronic Shopper is limited to
electronics items only. All ads are subject to the publisher's ap-
proval. We reserve the right to reject or edit all ads.

DEADLINES

Ads received by our closing date will run in the next issue. For
example, ads received by April 1 will appear in the July, 1993 issue
that is on sale in June 3. Shopper ads will appear Jan., Mar., May
etc. No cancellations permitted after the closing date. No copy
changes can be made after we have typeset your ad. NO RE-
FUNDS, advertising credit only. No phone orders.

Electronic SHOPPER, 500-B Bi-County Blvd. Farmingdaie, NY 11735

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

540 — Music & Accessories
570 — Plans-Kits-Schematics
600 — Publications

630 — Repairs-Services
480 — Miscellaneous Electronics For Sale 660 — Satellite Equipment
510 — Miscellaneous Electronics Wanted 690 — Security

710 — Telephone
720 — Test Equipment

CLASSIFIED AD COPY ORDER FORM

Ad No. 1—Place this ad in Category #

1_- $18.75 2-%$18.75 3-%18.75 4 - $18.75
5 - $18.75 6 - $18.75 7 - $18.75 8 - $18.75
9 -$18.75 10 - $18.75 11 - $18.75 12 - $18.75
13 - $18.75 14 - $18.75 15 - $18.75 16 - $20.00
17 - $21.25 18 - $22.50 19 - $23.75 20 - $25.00
21 -3$26.25 22 - $27.50 23 - $28.75 24 - $30.00
25 - $31.25 26 - $32.50 27 - $33.75 28 - $35.00
Total classified ad Payment $ enclosed.

[ ]Check [ ] MasterCharge [ ] Visa ($18.75 minimum credit
card order)

Name

29 - $36.25 30 - $37.50 31 - $38.75 32 - $40.00
33-%41.25 34 - $42.50 35 - $43.75 36 - $45.00
37 - $46.25 38 - $47.50 39 - $48.75 40 - $50.00

Ad No 1—Total words x $1.25 per word=$

AllCapswords —__ x .20 perword=$
Bold words _x .20perword=$
Bold Capwords X .40 perword=$§

TOTALCOSTOFADNo.1$

Expiration Date __ . /
Signature

Phone

Address

City State Zip

www americanradiohictorvy com

MON SIILOOBIT ‘661 AINr

-
[+2]
(4]


www.americanradiohistory.com

“NOW BUYING” | PRINTED
$$ BEST PRlCE§ AVAlLABLE ﬁﬁ | CIRCUIT BOARDS

B . LEAD TIME PROBLEMS? =
r‘\ ATLANTA 4.2 5503& s s 1o DPVS * Single Sided * Double Sided PTH
8536 THRU 8600 VlP THRUS507 DP88212 "; * Solder Mask * Component Screen

e e _ THRU e e e Prototyping ¢ High Production
~ ZENITH IONEER Al SAMEBIANOWNED, |
1086 THEL 1618 i i 35 THRU 6300 - ‘ Making PC Boards Since 1966

Midwest's Largest Cable Brokers CALL OR FAX FOR PRICING
(We buy quantities of one to one thousand units) K& KELECTRONICS

NATIONAL CABLE BROKERS 170 E. Market St.

21 - Alliance, Ohio 44601
s AR S 216-821-6478 Fax 216-821-6380

SOLDER BOARDS WITH EASE

MINI CONNECTORS A SNAP!
o m p u e r Repair Aluminum & Most Other Metals
Our Solder Pastes allow you to easily solder most
any metals together including Aluiminum & Pot

V H s Metal. Soider-It joints are more conductive and up
I r u s e S to 10 times stronger than conventional lead-tin
L solder AND flow at low temperatures. Makes
. . boardwork and soldering small connectors a snap
The best line of defense is your FIRST- since you havesan extra hand free. Just apply ansdT
. heat. With the Solder-it Kit you can solder ALMO!
HAND KNOWLEDGE! The Little ANYTHING.. ALMOST ANYWHERE!
Black Book of Computer Viruses will ACCLAIMED IN FOUR TECH PUBLICATIONS
give you that knowledge, with 4 live Kit contains four
g g = syringes of Solder-It
viruses comple?ely dissected and 60 a Paste, Precision PIO TEST SC.7
pages of fine-print code, only $14.95 + : Professional Torch/
2.00 shipping! Or call or write for our g Soldering Iron with 50 - $2.35 Ea. 50 - $2.00 Ea.
free catalog of virus-related materials. Micro Tip & Stand, 100 - $2.00 Ea. 100 - $1.50 Ea.
"3 Pouch, Instructions, 500 - $1.18 Ea. 500 - $ .95 Ea.

' 3 ot » & © | Full Guarantee. The !
American Eagle Publications Inc. F TR kit 35 00 Send Cert. Check or Money Order to:

PO Box 41401, Tucson AZ 85717 W . 0400 S&H JLK, P.O. Box 2597, Alliance, Ohio 44601
(800)719-4957 (Visa/MC) Soider-t Co. Box 20100 Cleveland, OH 44120 orcal 216-821-6478

(216) 721-3700 We ship within 48 hrs.

16 Bit Control e & & Death is forever.

& Data Acqmsxtxon System I &\‘ Heart disease
BTy doesn’t have to be.

SAT COM TEST BRDS

* FREE LAMP ID SERVICE

Powerful, * $25 MINIMUM ORDER x =
Easy to use, + WE PURCHASE EXCESS INVENTORY TH %gclglaAleol NE“ RT

Tons of M .
1O & features: . USA: 800-8 LIGHTS e Local: 714-452-0900 MEMORIAL PRGGRAM
i FAX {24 Hours): 800-255-3141 Y

L& "; e "f '.
16.8MHz 68HC16 34 digital Os (7 IRQ) o i 2
RS-932 & R$485 +1CD/ port eS¢ ’ ) &
RT clock option +8c¢h 10b fast A/D

Affordable “C* compiler/ibrary L ' H I 'N 'N
Multi-tasking kemel
Up to 256K ea. SRAM, FLASH memory

()
Ty T O o718 oo AmericanHeart Association §J)
atney, rvme, &
INTEC OVENTURES (% P.O. Box 50370, lrvine, CA 92619-0370 1 This space provided as a public service.
Ph: (604) 721-5150 FAX: 721-4191
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CIRCLE 169 ON FREE INFORMATION CARD

» o/ Academic-Level Books
Robot Kits B Yourel
o/ Action Packed

EASY TO BUILD You do ALL electronic & mechanical assembly using 2-color Instruction Books with
step-by-step, well-illustrated directions for assembly, experiments and testing. Each Robot Kit applies
different electronic & robotic principles. Learn how Robots work and have fun at the same time!

606A  "Scrambler” All Terrain
Robot This 6-legged Robot walks over
rough terrain. Uses high-tech infrared
beam to sense and avoid avoid objects in
its path. 32 page Book. $37.95

603A “Copycat” Programmable

Robot Program direction, light and

sound using detachable keypad (included)

or optional PC. Learn digital logic basics.
- 44 page Book. $57.35
u\

601A “Scooter” Sound Controli-
ed Robot Backs up, changes direction,
goes forward when it hears loud noise or
hits an object. Florescent red. 24 page
Book. Fast-paced excitement! ~ $18.95

602A 'Blinky” Pathfinder Robot
Follows path made with a marker pen or
tape. Red/green LEDs react to steering
changes, adding fun and interest. 28 page
Book. Infrared emitter/detectors. $36.95

DEPENDABLE PRODUCTS Since 1963, Graymark’s ONLY business has been producing educational electronic
kits. We do one thing and we do it right. That’s why Graymark has the largest selection of electronic kits. And,
our "It works or we fix it" policy guarantees success for YOU!

ORDER TODAY! Phone: VISA/MasterCard CALL FOR FREE
Mail: Check/Money Order, VISA/MasterCard 40 PAGE CATALOG
Add: $4.00 Shipping

GraymarK o soxzos, muin canest  800-854-7393

CIRCLE 299 ON FREE INFORMATION CARD
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VCR

Cross Reference

NOW Find the right Part
for your VCR

With the
ISCET VCR
CROSS REFERENCE

This 270-page reference contains
both model and part-number cross-
references updated to include 1992
units.

VCR’s are made in a few factories
from which hundreds of different
brand names and model numbers
identify cosmetically-changed iden-
tical and near-identical manufactured
units. Interchangeable parts are very
common. An exact replacement part
may be available only a few minutes
away from you even though the
manufacturer supplier is out-of-stock.
You may be abie to cannibalize scrap
units at no cost!

The ISCET VCR Cross Reference
is pre-punched for standard loose-
leaf binding. . .$38.00 plus $3.00 for
shipping for.each Reference.

I Claggk Inc.
VCR CROSS REFERENCE OFFER
I P.0. Box 4099
| Farmingdale, New York 11735
I Name = —_—
I Business
I Address
y oy
g I State _Zip —
%‘ I Phore
- I Enclose $38.00 for the Third Edition of the ISCET
¥ VCR Cross Reference and $3.00 for shipping for each
g I Reference.
7 I The total amount of my order is $ — i
O Check enclosed—do not send cash.
g I or please charge my credit card.
= I [Ovisa OMasterCard Exp.Date___/__/
O
Q I Card No.
o Signature
I New York State residents must add applicable local

les tax to total.
168 L S L e
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Invest a stamp...Save a bundle

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

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

SHOPPER CLASSIFIED

MISCELLANEOUS
ELECTRONICS FOR SALE

NEW! UNIVERSAL descrambler upgrade, im-
Brovement, modification, repair parts/instructions.

elivers better picture, performance. $15.00
Robert Snow, 22049 Lansdowne, Saint John,
Canada E2K4T7.

PLANS-KITS-SCHEMATICS

ALL-IN-ONE CATALOG. AM/FM/HAM/SPY,
transmitters/amplifiers, voice disguisers, de-
scramblers, audio/TV/science projects. Start your
own licensed/unlicensed radio station, books/
plans/kits for import and export. 60 mouth-water-
ing pages for $1.00. PAN-COM INTERNA-
TIONAL, PO Box 130-F7, Paradise, CA 95967.

FM STEREO TRANSMITTER kit broadcasts any
audio signal to FM stereo radios throughout your
home. Uses unique BA1404 IC. Complete kit: PC
board/components — $24.00. Visa/MC.
TENTRONIX, 3605 Broken Arrow, Coeur d'Alene,
1D 83814. (208) 664-2312.

PROJECTS $2.00 gets flyer, 100 piece grab bag:
Lynn Johnson Electronics, Box 51268, San Jose,
CA 95151-1268.

HOBBYISTS! FREE catalog! Magnifiers, solder-
ing equipment, precision tools, more! Gallimore
Electronics, Box 70150-L, San Diego, CA 92167.

SILK SCREEN PRINT PC Boards panels, labets,
etc. Print from COMPUTER or pencil artwork.
EASY and low cost production work. For com-
plete step by step instructions, techniques, se-
crets send $29.95 to Ken's Electronics, PO Box
565, Henderson, TN 38340.

CBTV DOCTOR Stop the Bullet and ID signal in
cable lines. Send $17.50 and $2.50 S&H to R.R.
Enterprise, PO Box 3532, Easton, PA 18043.

CABLE UNSCRAMBLED. Everything you want-
ed to know about cable, but were afraid to ask.
$10.00. Electroman, Box 24474, New Orleans,
LA 70184. (504) 482-3017.

CABLE TV CONVERTERS/DESCRAMBLERS.
2 year warranties on Jerrold, Zenith, Tocom, Sci-
entific Atlanta. We service most converters.
Moner back guarantee. NATIONAL CABLE
SERVICES, (219) 935-4128.

CABLE TEST CHIPS. SA8550, SA8500-310,
311, 320, 321 (specify) - $33.95. 8580/338,
8570xxx, 8590xxx, 8590 (11 button) — $69.95.
Tocom 5503/07 VIP — $33.95. Zenith ZF1 —
$33.95. Starcom 6 (except BB) — $33.95. Cable
Hackers Bible(s) Vol. 1 or Vol. 2 — $44.45. Cel-
lular Hackers Bible — $53.95. Cellular Cloning
Video — $39.95. Cellular Programmers Bible —
$84.45. Phone Phreakers Bible — $33.45. Phone
Bible Box — $43.45. Superhackers Bible Vol. 1 or
Vol. 2 — $33.45 each. Scanner Hackers Bible Vol.
1 0r Vol. 2 — $33.45 each. Visa/Mastercard/24
hour orderline (602) 782-2316. Fax: (602)
343-2141. Catalog — $3.00. TELECODE, PO Box
6426-SH, Yuma, AZ 85366-6426.

TEST EQUIPMENT

ELECTRONIC TEST equipment and parts. Free
catalog. EF Electronics, Box 326, Aurora, IL
60507.

BUSINESS OPPORTUNITIES

FREE PLANS Booklet, send $1.00 S&H E.A.
Hall, Rt. 11, Bx 475, Lt. 13, Salisbury, NC 28144.

COMPUTER SOFTWARE

SIMULATOR FOR PIC16C5X microcontrollers,
running on IBM-PC, comes with a cross as-
sembler. $30.00. Mengjin Su, 20834 Blodgett
Road, Blodgette, OR 97326-0049.

CABLE TV

“BULLET” BUSTER. Protect your cable box
against the infamous cable “bullet”. The “Bullet”
Buster acts as an electronic shield. Installs in-line
in seconds. Don't wait until it's too late! $19.95
+$3.00 S&H. Electroman, Box 24474, New
Orleans, LA 70184. (504) 482-3017.

EASY WORK! Excellent pay! Assemble products
athome. Call toll free 1 (800) 467-5566 ext. 11068.

EARN $339.00 per week assembling our prod-
ucts at home. Free details. Rush self addressed
stamped envelope to LCI, POB 42201, Indpls, IN
46242,

THOUSANDS PRODUCTS. Buy lowest prices di-
rect from factories. Free report. Melody Bush, 119-
GP Bay Berry, Elizabeth City, NC 27909.

PUBLICATIONS

INTERNATIONAL CLASSIFIED Ads. Buy sell or
trade electronic “stuff”. Biweekly publication. Free
ads, flexible subscription rates. Fax (519)
576-5172. Mail Trading CIR-IT, 86 Victoria St. S
Kitchener, Ont. Can. N2G-2A9. SASE for informa-
tion.

AVESDROPPING is unbelievably widespresd! Electronic
Devices with ing ilities cen be itoring your
telephone and room conversations RIGHT NOW! Are you
sure you'rs safe? FREE CATALOG tells vou fast! Includes
Free Bonus detsils on fantastic opportunities now open in
Counter-Surveiliance field, Exciting, immensely interesting

and EXTREMELY profiteble {up to $250 hr} full/part-time
incomes. Call Now!| 1_800_732_5000 |

www americanradiohistorv com

CABLE TV

ALL NAME BRANDS
DESCRAMBLERS, CONVERTERS

COMBOS. CALL NOW
WE'LL BEAT THE COMPETITION.

UNIVERSAL SALES 800-647-2371
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BILLABONG ELECTRONICS ™ o

Fax Orders

1167 Bucknam Court + Campbell, CA 95008-5913  40g »74-766
19” Rack Mount Cabinets EronRea Diplay Ponis: umim

Top/B ide Panels and Chassis: Steel
These industry standard 19" rack mount cabinets are made from .04" steel, with the g CpECEEls AT AR A =

frort. and rear panels being made from .06" aluminum for easier, custom fitting. The
Eliaplay panel is .12" thick aluminum. They have been finished in gun metal grey and come  Racks B, C, D, E
flat packed, ready for your final construction. These enclosures have die punched venting and H feature

& handles are furnished on all cabinets except RCH120A. These sturdy, well-made,

commercial quality cabinets are sure to make your project look its best. extruded aluminum

handies
Order Price Price External Cabinet Handle ’
Number 1-4 5-99 Front Panel Dimensions (HxWxD) Height Weight - ) o m
RC3120A 38.00 36.00 19" x16875'  15'x16.625" x 9.625" == & ibs. C.0.D. and Prepaid Orders Only
RC3120B 46.00 44.00 19" x3.4375"  3.25"x16.625"x 9.625"  2.625' 9 tbs. . P e
RESIZ08  £3:00 5000 19 s54379" 395 n16605"x 13.4875" 2.625"  101bs  (SOrTy, no credit card facilities at this time)
RC3120D 58.00 55.00 19" x5.1875" 5" x 16.625" x 13.1875" 4.25" 13 Ibs. For C.0.D. services, add $5.00 to order total
RC3120E  63.00 60.00 19" x5.1875" 5" x 16.625" x 16.75" 425" 15 Ibs.

R 2o 83590 9932 o rolls  oovwersxi675 65625 20 Ibs COD orders are payable by cash, cashier's check or
money order only

Hand Held Frequency COUhter‘ﬁ oCA Residents Add Your Area Sales Tax

sFreight Charges Are As Follows
Rechargeable Battery Pack and Telescoping Antenna Included 5.10 WORK DAYS: Up £0 3 166 cooovercirirosiiininris $5.50

Each Additional Pound .. $0.50
il ELO e - L2700 |2 work DAYS:  Up 1o 3 b $6.50
Frequency Range |A Range—10Hz-20MHz A Range—10Hz-20MHz Other 5 . EaﬁthddiZi:nal Pound .............. $1.00
B Range—20MHz-1.2GHz B Range—20MHz Er Dervices: ali ror quote
- Contact us for rates outside the Continental U.S.A.
Senslitivity A Range—10Hz-20MHz<3mVY A Range—-<15mV |
B Range—20MHz-1.2GHz<12mV | 50 to 100MHz 40mV 30 DAY Mgu%tf ACK GUARANTEE “JDC.ONE YEAR
40 to 50 MHz 6mv 200MHz to 1GHz 21mV ANTY LL PRODUCT:
% 100 to 200 MHz 2mV | Prices subject to change without notice
.- 50 |
M;EATURES It o SOOI | oend your check or money order
v6 gate rates Order # Price Description Welght mad@ Payabl@ to
/2 standard BNC inputs ec1000 89.00 1.2GHz Digi ne . 1
] 3 . gital Frequency Counter 2 Lbs. ]1
ide frequency range  FC2700 129.00 2.7GHz Digital Frequency Counter 2 Lbs. Billabong Electronice” today!

) L % SPECTRUM PROBE ®
This low circuit loading SCOpe probe \ ®
poaosa0s spectrum analyzer | | - ff I}iZ MARYMAC
Accessory Current Adapters: IA5 $19 A7 $29
SMITH DESIGN (215) 661-9107 PRO-43 Scanner
PC compatibie keyboord signals.
Only $59.95 & $4 S&H | (607) 786-7523 Our Delivered Price $288.00
power to wake up the world. Teachers
For information:call: Conversation Transmitter Kt Miiature Vices &amera 1-713-392-0747 FAX 713-574-4567
High quality video camera

CIRCLE 167 ON FREE {NFORMATION CARD
Ask for application notes,specifications,sales & warranty info. - -
! 255 Spect Probe 30 KHz to 2.5 MHz $279
OR T“E G spectium probe soigiziozsiz 29 || The New Realistic®
207 E.Prospect Ave,N.Wales, PA 19454 h -
P INTERFACE TO YOUR PC KEYBOARD INPUT ! A
OWE R. Our KE—18 Keyboard Encoder ‘_ 5 PHONEs
converts contact closures into : 3 Our 18th year of DlSCOUNTS
. Repluc‘fs_f:ad‘?t(;‘i :Zy}:oard [ ,:LIN | T°“ fFl’ee 800'231 '3680
e e = “If on sale, we are cheaper”
« Scan 9x9 matrix or 18 |nPuts Hogstrom Electroncoll | P
o « PCXT, AT. PS2 & Compolibles |5 Gren Lontern Bled, PRO-43 List $349.95
« Compoct 2.5" x 3.0" Size Endicott, NY 13760
No other profession has this power. We discount everything in the RS catalog
g
The power to wake up young minds. The 22511 Katy Fwy
have that power. Reach for it Teach. Illance & Recording Devices Katy (Houston), TX 77450
l.‘.‘_ - CWE;AUICiecf rece?/n:n Hidden in A Small Speaker
a0 Lo K ie
l'?%‘l?; ‘S):opi(’i' tor :253 ass:mbw
] ] Tiny-'smatl as @ dime”
1'800'45'TEACH0 $3995
can be powsered by 9v battery
and cannected directly to VCRI

Quality Microwave TV Antennas

WIRELESS CABLE - IFTS - MMDS - Amateur TV

Goes completely unnoticed!

599 Ultra High Gain 50db(+) » Tuneable 1.9 to 2.7 Ghz.
* 55-Channel Dish System  $199.95
<33 Utha Minture cassette deck i ¢ 36-Channel Dish System  $149.95
& with telephone recording adapter * 20-Channel Dish System  $124.95
“Q’/’ Guit right ind Extends nomd recording « Dptional Commercial Grid Antenna {not shown) Add $50.00

fime upto 12 hours! Recording starts and « Yagi Antennas, Components, Custom Tuming Available

112'74‘?.12701 h Recorder B e ’ P;{ff“;;’;?éﬁ?&'&;;%&fégmg
lour fefephone T B
] i 5 Dish System P.0, Box 8533 « Scottsdale, AZ 85252
Recruiting $99.95 free shipoing VIS (214).255 = “TFETME  {602) 947-7700 (3.00 Credit all phone orders)
N ew TeOC hers I nC Seymor-Radix Inc. _Box 166055 - SG__Irving, TX 75016 WARRANTY  MasterCard o Visa » American Express o COD's @ Quaniity Pricing

www americanradiohistorv com
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* INTEGRATED CIRCUITS
* MEMORY (NEW OR USED
* EPROMS

* CIRCUIT

EW OR USED
OARDS

Tel 310-494-4851 Fax 310-494-4913
1891 Obispo Ave Signal Hill, CA 90804

TR I O e = A i S e v RSSO  — e

Save on Cable rental fees! B

CA-LE TV

 DESCRAMBLERS
WE’LL BEAT
ANY PRICE

]

t

{

]

]

]

1

|

|

{
JERROLD-TOCOM-ZENITH-HAMLIN ]
OAK-PIONEER-SCIENTIFIC ATLANTA f
* 30 DAY MONEY BACK GUARANTEE i

* 24 HOUR SHIPMENTS! & QTY DISCOUNTS/ ;
MASTER CARD ¢ AMEX * VISA ¢ C.O.D. :
1

]

]

i

t

|

]

]

!

1-800-284-8432

Have make and model number of
equipment used in your area ready.
All Shipping & Handiing Fees at Customer's Expense.

CABLE WAREHOUSE

10117 West Oakland Park Bivd., Suite 315, Sunrise, FL 33351

(NO FLORIDA SALES)
Anyone implying theft of service will be denied assistance. s

e e m e e e e e e e e e e e e e e e o e e

- 310 Gorfield St Suite 4 DTMF Decoder
MOITOT [RrSaeimairely only $99.00
The TDD-8X features a 7o) C

large 8digit LED display and (&' [ T0D-8x | — [ ]°
The 104 character memory is

viewed, without loss of data, by

Although a computer is not required, the serial ASCII output
allows automatic logging of decoded number groups. ToneLog™,
accessories include a Plastic Mounting Kit ($15), Audio/
Computer Cables ($20) and a 12VDC AC Power Adapter ($10).

Visa, MasterCard & American Express Accepted
S/H 85 USA/Canada, $15 Foreign

Elecrronics €ugene, Oregon 97402 Previously $126.00
decodes all 16 DTMF digits.
e e ¢ v | [ OSSR
scrolling either left or right —
our IBM/Compatible logging software is included. Available
30 day money back guarantee!
Ordere: (800) 338-9058  Info: (503) 687-2118  Fax: (50%) 687-2492

Electronic$ Now, July 1994

-

MVDISK1 B4k....$75
MVDISK2 360k...$150
MVDISK3 1.44m $195.

DOSIN ROM! $75

2. Download to SBC 95

3. Burn into EPROM SGL QTY
-2 PARALLEL
-3 SERIAL

-PC TYPE BUS -REAL TIME CLK
-BIOS OPTION -BATTERY OR 5v

WORLOS SMALLEST PC !!!

8088 SINGLE
BOARD
COMPUTER

ROBOTS ALARMS RECODRDERS DOS

THHEE EASY STEPS: $271K oTY
Develop on PC

-LCOD INTERFACE
-KEYBOARD INPUT

FREE SHIPPING IN U.S.

5 YEAR LIMITED wARRANTY

Box 850
Merrimnack, NH
(508} 792 8507

‘He-Ne Laser — A Visible Laser

Diode Module
2-3.5 milliwatt output used and tested tube. Operates on | Build your own
1600 Vdc @ 6 mA. Length: 11 in. Spec. sheet included. | pointer/weapon

Cat. No. T3-2 $19.75 sight with our néw
minjature 4.7mW
output 670 nin
module. 3 Vdc
operation. 2 inch

leads. 12 mo. warr.

He-Ne Laser Power Supply

12 Vdc input @ 2.2 Amp max. Output: 1.5-2.6 KVdc
@ 410 6.5 mA (adj.). New unit, epoxied 'brick' type

ludes Alden cc Will power 2 to 10 milliwatt Cat. No. VM-12
He-Ne's. 12 mo_warranty. Cat. No. PS6-12  $95.00 $69.50 each
FREE CATALOG

Midwest Laser Products
A P.O. Box 2187 Bridgeview, IL 60455 Call, write, or poll fax.
Phone (708) 460 9595 FAX: (708) 430-9280

Assembled and Tested Filters
as low as $16 each
in quantitics of 10 or more
Kit Filters
as low as $8 each
in quantities of 21 or maore

Eliminates.
* Beeping and Buzzing

¢ Severe Interference

Please include & H wil . s. add 7.75% sales tax. 30 day satisfacti
Tak
e SAVINGS

inAmerica U,

.BONDS

IN THE FOREST. KINDLE YOUR. SPIRIT.
NOTHING MORE.

A,

&

ONLY You CAN PREVENT FOREST FiRES.

A PUBLIC SERVICE OF THE USDA FOREST SERVICE AND YOUR STATE FORESTERS.

www.americanradiohistorv.com
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"
American Heart Association §j)

EXERCISE.

3,000000 matches.

One match can burn

3,000,000 trees.

m&

A Public Service of This Magazine
& The Advertising Countl

ENERGIZED LADDER DIAGRAM SOFTWARE

"The Constructor” "The Instructor"
Imagine being able to design, Designed to take someone with
edit, energize and trouble shoot little or no knowledge of
Ladder Diagrams right on your Ladder Diagrams up to the level
computer. Just "point and click” of reading and understanding
- It's that simple! complex Ladder Diagrams in

record time.
CMH SOFTWARE IN-I-ROPRDIl(J:(E:TORY
2538 Lilly Dr. $199.00
Coeur dAlene,ID 83814  208-664-5389 Limited Time Offer

When someone
inyour
gets cancer,
. everyone,
inyour
needs help.

Nobody knows better than
we do how much help and
understanding is needed. That's
why our service and rehabilltation
programs emphasize the whole
family, not just the cancer patient.

Among our regular services
we provide information and
guidance 1o patients and famities,
transport patients to and from
treatment, supply home care items
and assist patients in their return
to everyday life

Life is what concerns us.

50 you can see we are €ven
more than the research organi-
zation we are 50 well known 10 be

No one faces cancer alone.

lvwmcmcmcmsocnv

Is your Cable Company
Alienating You?

Say NO to unearthly
rental fees!

Owning your cable
equipment saves you
the high cost of
monthly equipment
rental charges, and
gives you control of
your TV.

£ . >JErROLD

We have the Best in

CONVERTERS and DESCRAMBLERS!

Everquest ® Panasonic ® Jerrold ¢ Zenith ¢ Pioneer
Scientific Atlanta ® Oak ¢ Eagle ¢ Hamlin * Tocom

1 800 624-1 150
= T pen
olite

National Consumer
P.O. Box 241296 * Omaha, NE 68124

Cable Assaciation
CIRCLE 302 ON FREE INFORMATION CARD

www americanradiohictorv com
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VIBRATING
BUG DETECTOR

WATCH

This highly
professional
device is

designed-to
detect trans-
mitters for the
most discreet :

i else in the

vibrate in the :
presence of

ELECTRONIC sscum PRODUCTS e« (516)538-2005 FAX: (516)481-1980

i Designed by profes-
sionals using advanced
: technology. The SS-

i 500 Bug Detector has

: features found nowhere

¢ Features include: Audio

: Oscilloscope, Bar {
Graph Display. Tone
Verification and

circumstances.: Headphone
Operation is | Jack. With a
simple: The : range of | MHz-
watch will : 3 GHz. No holes

or gaps in cover-
: age; the SS-500

IONARY

UuT

PRODUC

T s 1|

SPECTROSCOPE 500 VIDEO
~ TRANSMITTER

Y

BUG DETECTOR PEN

=

world.

This pen is specially

i transmitter, the
i er than a quarte

radio transmitting devices. : is the most 4 = X
This unit incorporates the ¢ advanced hand 2:: ts’f‘:{)lkxi?hr Bﬁ“r: wdcffo;(?o
most advanced micro-integrated ; held unit avail- fee);' Audio oati?)ng:l%o vail-
circuit technology, concealed in i able. " able. E-Z S P kit
- : ; able. E-Z 5 min. it.
! mooeEL TD-RFW MODEL
$345  ssic $385 $139*
$S-500

CIRCLE 286 ON FREE INFORMATION CARD

The world’s smallest video

i designed for executives and

i professional technicians, but
; : simple enough for first-time
VT-3 is small- : userps! Detec%transmitters

T, yettrans- ' anywhere, anytime including
¢ room bugs, body mikes,

i phone bugs — even your cel-
: lular phone!

' MopEL TD-RFP

$195 x

VT3

MICRO VIDEO
SYSTEMS

TV R | TV
AM -@:x "SET

Micro TV Cameras, Micro TV
Transmitters, Small Compact
Receivers & Downconverters.
Amateur TV, Industrial RF links
Wehavethemall2 1/4"x 13/8" B/W
video cameras, Color cameras,
Night Vision video systems. ECC
certified RF devices. All video
cameras are NTSC format @ 1vp-p.
R/C Models, Robotics, Security,
Model Rockets, Hazardious
Materals handeling, Product control.
Fuzzy Logic input device, Computer
Image Capture. Pool monitoring

MICRO VIDEO PRODUCTS
INFO. LINE: 714 646-8266
FAX LINE: 714 545-8041
ORDER LINE: Canada, USA, Mexico

800-473-0538
1334 SO. SHAWNEE DR.
SANTA ANA, CA. 92704
MO. VISA MasterCard AmEx.

)

These

Tl

“‘i‘!r‘- 'gl.\‘;s".

www americanradiohistorv com

RAIN FOREST RESCUE;

= To HELP SAVE HALF OF THE
PLANTS AND ANIMALS ON EARTH

In the rain forest, the sounds of fires and bulldozers are

replacing the sounds of nature.

Recent studies show that the destruction of the rain
forests wipes out 17,000 plant and animal species each
year. That's about 48 extinctions per day, two per hour.

are plants and animals that will simply cease to
exist, gone forever from the planet. And the toll
mounts every day.

Join The National Arbor Day Foundation and
support Rain Forest Rescue to help put a stop to
the destruction. When you join, the Foundation

will preserve threatened rain forest in your name.

An area the size of 10 city blocks is burned every

minute. Help stop the destruction. Before the sounds

of nature are replaced by the sounds of silence.
To contribute to Rain Forest Rescug, call

1-800-222-5312

The National
J Arbor Day Foundation

The Margay is one of many
spécies whose habitat is
threatened rain forest.
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COMPUTER BATTERY

12V, 1400mAh. Approx. size 6.875° x 2.75°
x 0.75".(93E016) $12.50
CAPACITOR GRAB BAG
DISKS, SILVERS, LYTICS, Glass, epoxy,
many types. (32P082)
5 LBS for $4.95

PELTIER JUNCTION
Thermoeleckiic heat pump. Use to cool that
'486, build a drink cooler, etc. Up to 65° tem-
perature differential. Size 1.1875" x 1.1875" x
0.125°. With spec sheet. (33U004)

$24.95 each

MICROSOFT WINDOWS, 3.0
Newinbox, 51/4" disks, (94C016) $4.95

SILVER SOLDER
Rosin core, 60% Tin, 36% Lead, 4% Silver,
0.31" diameter, 1 |b. spool. (932027)

$19.95

LIQUID CRYSTAL
SHUTTER/VARIABLE
DENSITY FILTER

0.5" to 0.9" active area. 0% to 23% transmis-
sion. Switches at up to 250 nanoseconds.

Specs included. (92L012) Only $9.95

SILICON VALLEY TRIBBLE
When tossed, these chirp like bats.

(94T001) $3.95 each

a

ELECTRET CONDENSER

LAPEL MIKE
Operating voltage 3 -9 V. Current 50 - 100 mA.
Impedance out approx. 10 KW. {83V003)

$4.95 each

Stepper Motors
Sanyo 103-49021-1, 4.3 , .9 deg /step. Meas-

ures 39mm square by 16mm deep, 5mm |

| shatt. @amocsy $14.95 each

NEODYMIUM MAGNETS
100+ GAUSS EACH (92N003) 6 for $9.95

IR/UHF REMOTE CONTROL

Used in application which allowed
control of devices beyond IR range by

also broadcasting information on 418
MHz UHF. With schematics.

$7.95 each

94A001 Used.

RESISTOR RIOT

1/8, 1/4,1/2, Watt., precision, fixed, adjustable,
etc. Thousands of pieces. (82023) 5 LBS.

for $4.95

LIQUID CRYSTAL DISPLAY

2 line by 40 characters. Specs included.
(94L005) $14.95 each

PRIAM MODEL 738 330 Meg

SCSI Drive, with DTC55280 controller,
cable,& software, formatted.
(94C017) $349.00

IBM486SLC2/66 Cop,-ocessof
VL SERIES 'Mmue
MOTHERBOARD

IBM486SLC2/66 CPU. OK memory; supports
1-16MB. 64K internal cache. AMI Bios. Two
32-bit VESA local bus siots with bus-master-
ing capability. Six 16-bit and 1 8-bit ISA slot.
Low base power and power management
features for green machine applications. Intel
486 instructions support. Made by IBM.
Coprocessof instalied. Brand new. Three-year
factory warranty. (83C023)  $325.00 each

BRAND NEW SOLAR PANELS!
12V, 1 W, 6" x 12°. (92€002)
$17.95 each

4Volt, 0.5 Watt, 3" x 5" (92£003)
9 Volt, 1 Watt, 5" x 5" (83E004)
12 Volt, 1 Watt, 4" x 12" (93E005)
12 Volt, 2 Watt, 6° x 12" (83E008)
12 Volt, 4 Watt, 12" x 12" (93£007)

SOLID STATE MESSAGE

RECORDER KIT

256k S RAM records 10-20 seconds audio
imput, single shot or continuous playback

(KITSGB) $29.95

$ 795

39.85

l-fvm mmrmmﬁ‘

101- Key Keyboard
New. XT-AT switchable. (92C011) $24.85

TOMINON
HI-POWER
GLASS LENS

1:4.5, {=230mm (9°),

weight, 4 Ibs. Six.  §

coated glass lenses,

symmetric, in black

aluminum case. All

aberrations are corrected well for a 50° angle
of view, and especially well for macro projec-
tion. Scale range is from 1:10 through 1:1 to
10:1. Make a telescope with our “Precision
Objective Lens" (92L031) and instruction sheet.
Other applications include: high quality image
projection at macro scales, or portrait photog-
raphy in formats up to 6" x 9°. Originally cost
over $350.00. UNUSED. (92L034)

$39.95

TREADMILL DISPLAY

LCD display offers speed, time, distance and
scan modes as well as readout for Keal./min.
Operates on 5VDC. Uses +5V puises to oper-
ated readout. Many applications. (83U013)

$5.95 each

MOUSE

Microsoft and Mouse

Systems compatible

for IBM/compatible

systems. Works with

all major application software. Dynamic reso-
lution and fast tracking speed. Opto-mechani-

cal encoder. Model #G25200000-C. (93C019)
$9.95 MAY SPECIAL FREE
MOUSEPAD whenyou orderthe above

mouse, gal the mousepad free.(94C004) (reg.

CERAMIC HV CAP

*Door knob® style transmitting capacitor.
1000pF = 20%, 5 KV X5U temp. coefficient.

(©3P016)
r $4.95 each
10 for $39.95

BOOM
MIKE

Electret condenser type. This versatile micro-
phone may be wired for Handy Talkie, tele-
phone, base station, aircraft radio, CB radio,
motorcycle intercom, etc. An earphone or
miniature speaker may be installed in either
or both muffs. The microphone unit can be
easily removed and installed on another head-
set or helmet. (g2a001)

$4.95

$14.00 each

4MB. EPROMs

Used, blank. (341002}

STEEL ENCLOSURES
Features include ventilation holes, self-adhe-
sive rubber feet. Front and real panels are
0.05" aluminum alodine painted white. Top
and bottom covers are 0.04° phosphated steel
painted black.

E3119A (2.5°x 8" x 7%)
E3119B (2.5°x12°x 77)
E3119F (25" x 17" x 117)
E31198G (3.5°x 8" x 7°)
E3119K (3.5" x 17" x 11°)
E3119P (5.2° x 17" x 117)

RAPIDSYN STEPPER

MOTOR

34D-9106A 2.9VDC, 3A, 1.8 Deg/step. 82 mm
square 62mm deep, 10mm shaft. Used.

(94M004) $24.95

$12.95
15.95
19.95
13.95
24,95
29,95

LATTICE- NET 10-Base-T

CONCENTRATOR

SYNOPTICS model 2500-01 or 2510-0IE. New
in box complete with power supply, documen-

tation (94C018) $79.00

ALLTRONICS

2300 Zanker Road -
Phone (408) 943-9773

San Jose, CA 95131
Fax (408) 943-9776

VISA, MC, AMEX cards accepted * Minimum order $15.00.
CA & OH residents add local sales tax. * Shipping additional on all orders.

CIRCLE 215 ON FREE INFORMATION CARD

wWWW americanradiohistorv com

24 HOUR BBS 2
(408) 943-0622 &

2400 BAUD * N-8-1
On line ordering
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ELECTRONICS BROKERS

FAX: (303) 665-1161 PH: (303) 444—8858
HEWLETT-PACKARD | iR TE i ey

141T, DISPLAY SECTION .....cccccoccovviviveirnnnn. 8407A, NETWORK ANALYZER, 0.1-110 MHz...
14IT/8552/8556 SPECT ANAL, 20KHZ-300KHz. 8411, HARM FREQ CONV, OPT 018, 0.11-18.0GHZ.
141T/8552A /8553, SPECT ANAL, 1KHz-110MHz 8411A, FREQ CONV for 8410, 110MHz-12.4GHz......
141T/8552A /8554, SPECT ANAL, 100 kHz-125 G 8411A/018, FREQ CONV for 8410, 110MHz-18GHz..
141T/8552A /8555, SPECT ANAL, 10MHz18GHz. 8412A, PHASE MAG. DISPLAY for 8410...............
1722A, 100 MHz PORTABLE O'SCOPE... 8413A, PHASE GAIN INDICATOR for 8410 .
1722B, 275 MHZ PORTABLE O'SCOPE 8414A, POLAR DISPLAY..........ccecoccovvennnnn..
1740A, 100 MHz PORTABLE O'SCOPE | 8418A, AUX. DISPLAY HOLDER............cc.c.cou.......
1741A, 100 MHz PORTABLE O'SCOPE... ..800.00 8443A, TRACKING GEN/COUNTER, LED DISPLAY
182T, DISPLAY SECTION...........ccccconu... .650.00 8444A, TRACKING GENERATOR, 0.5-1300 MHz.....
204C, AUDIO OSCILLATOR, 4Hz-10MHz.......... ..250.00 8445B, AUTOMATIC PRESELECTOR...................
313A, TRACKING GENERATOR, 10 kHz-22 MHz... ..250.00 8447A, AMPLIFIER, 0.1-400 MHz........
3300A, FUNCTION GENERATOR, .01Hz-1000MHz.. ..300.00 8552A, IF SECTION........covvcvvvovinirirniisreennn..
3305, SWEEP PLUG-IN, .1Hz-1000kHz................ ...50.00 8552B, IF SECTION, SWITCH DISP. MODES...
3312A, 13 MHz FUNCTION GENERATOR. 80000 8S53B, RF SECTION, 0-110 MHz.................
331A, DISTORTION ANALYZER.......... 22500 8553L, SPECTRUM ANALYZER-RF

3400, RMS VOLTMETER........... ..300.00 8554B, RF SECTION, 0.1-1250 MHz....
3403C, TRMS DMM, 3.5 DIGIT, ..450.00 85SSA, RF SECTION, 10 MHz-18 GHz...
3406A, BROADBAND SAMPLING VOLTMETER. ..800.00 8556A, LF SECTION, 20 Hz-300 kHz.
3437A, HIGH SPEED SYSTEM DMM,1000 R/SEC HPIB. ..350.00 85B, COMPUTER..........c...cecovvmiiiciriirrnnn.
3440/3444A, DIGITAL MULTIMETER............... ...775.00 8614A, SIGNAL GENERATOR, 0.8-2.4 GHz...........
3455A, 6-1/2 DIGITAL MULTIMETER, .700.00 8620A/8621A, SWEEP OSC. SYSTEM 0.14.2 GHz........
3467A, LOGGING MULTIMETER, 4.5........cccceocoun...... .1000.00 8620C/011, SWEEP OSCILLATOR MAINFRAME, HPIB.
3469B, MULTIMETER, DIGITAL/ANALOG READOUT ..275.00 86222A, RF PLUG-IN, 0.1-24GHZ............ccoeoocvvveincn...
3490A, DMM, 5 DIGIT....ovoooovooooiooooeoesoeeeseeeoeoeoeeee o ..275.00 86222B, RF PLUG-IN, 0.1-2.4GHZ.......
3555B, TRANSMISSION & NOISE MEASUREMENT SET........200.00 86222B/002, RF PLUG-IN, 0.01-2.4 GHz.
3581A, WAVE ANALYZER, 15 Hz-50 kHz... 1200.00 86230B, RF PLUG IN, 1.84.2 GHz......
3581C, SELECTIVE VOLTMETER, 15HZ-S0KHZ.. .1500.00 86240B, 2-8.4GHz PLUG..........c.co........
3582A, SPECTRUM ANALYZER, .02Hz-256Hz. 5000.00 86241A/001, RF PLUG IN, 3.2-6.5 GHz..
3586B, SELECTIVE LEVEL METER. .1000.00 86245A, RF PLUG-IN, 5.9-12.4GHZ........
3702A, IF/BB RECEIVER 2000.00 86260A, RF PLUG-IN, 12.4-18GHZ.............ccc..........
400E, AC VOLTMETER.. ...55.00 8640B, SIGNAL GENERATOR, 0.5-512 MHz, AM/FM.
410C, VOLTMETER...... ..150.00 8683B, SIGNAL GENERATOR, 2.36.5 GHz....................
415E, SWR METER....... .150.00 8740A/H18, TRANSMISSION TEST UNIT, DC-18 GHz.
419, DC NULL METER... ...75.00 8742A, REFLECTION TEST SET .....ccccooovviiiieiins
431, POWER METER.... ....75.00 8745A, S-PARAMETER TEST SET, 0.1-2.0GHZ.
431B, POWER METER. ..100.00  9278A, PLOTTER..........cocuiiiiiiiieeeeieeeeeeeee e
431C, POWER METER............ccooeiiiomiviiiiriireiisieseeerenen
432A/478A PWR MTR, 00110 GHz, -20 dBm TO +10 dBm..........
435A, POWER METER .........ooooviiiiiiieenreeeeeeeeeeeee s eeeerees e 450.00
435A/8481B, PWR MTR W/SENSOR. 1 mW-25 W, 0.01-18 GHz...1325.00 1240, LOGIC ANAL W/ 2 D2 CARDS, 36 CHANNEL............ 1000.0
436A/03./002 DIGITAL PM w/ HPIB $900.00 1241/D2/D2, LOGIC ANAL, 36 CHAN, 50 MHz, CLR DISP...2000.C

436/8484 DIGITAL PM/SENSOR.............. .$1500.00 144, NTSC TEST SIGNAL GENERATOR.......c.cccccoeirrnnnnn, 700.0
461A, AMPLIFIER.............ccooiiiiininini 147, NTSC TEST SIGNAL GENERATOR... $600.0
4800A/4801A VECTOR IMPEDANCE METER, s 184, TIME MARK GENERATOR............... ....50.0

491C, AMPLIFIER, TWT. 24GHZ, 1W 30DB GAIN. 2213, 60MHz DUAL CHANNEL O'SCOPE
493SA/003 TRANS TEST SET, AC & BATT. PWR.. J 2215, 60MHz DUAL TRACE O'SCOPE.
S004A, SIGNATURE ANALYZER w/ PROBES..... ...250. 2235, 100MHz DUAL CHANNEL O'SCOPE......
5245L, SOMHz FREQUENCY COUNTER........ 2245, 100MHz, CH 34 for DMM MEASURE
5246L FREQUENCY COUNTER.................. 2246, 100MHz 100MHz ON SCREEN DMM..
5253B, FREQUENCY CONVERTER, 18GHz.. 2445 1SOMHZ CURSORS...

5300B/5305B, MEASURING SYSTEM........... 2465 300MHz 4 CHANNEL 0'SCOPE...
5302A, UNIVERSAL COUNTER, SOMHZ...............cc........ 434, STORAGE O’SCOPE, 25MHZ. ............ccoviiiiiiiiiininaen. 500.0-

5305B/5300B/001, 1.3 GHz COUNTER WITH TCXO REF... ...‘.450.00 46SB 100MHz DUAL VERT. /TIME O'SCOPE... ..675.0
5312A, HP-1B INTERFACE........c.cccctcuiisniseavnieaisinssncncstsssssinnsannen 100.00 466, 100 MHz VERT./TIME STORAGE O'SCOPE 1100.0-
S314A, 100 MHz/100 nS UNIVERSAL COUNTER, PORTABLE....250.00 475, 200 MHz DUAL CHANNEIL O'SCOPE. 50.0-

5315A, UNIVERSAL COUNTER............cccoooooiiiiiiiiiinnnn. ..500.00 47SA, 250MHz DUAL CHANNEL O’SCOPE...
5326C, UNIVERSAL COUNTER, S0MHz. ..100.00 485, 350 MHz DUAL VERT./TIME O'SCOPE.... .
53284, TIMER/COUNTER, S00MHz, DUAL CHAN ..250.00 491, SPECTRUM ANALYZER, 10 MHz-124 GHz................... 950.0¢
59500A, MULTIPROGRAMMER INTERFACE.................. ..500. 492, SPECTRUM ANALYZER, 50 kHz-21 GHz.. .
528, TELEVISION WAVEFORM MONITOR...
5440/D40, SO MHz THREE SLOT FRAME............................ 225.0
6130B, BIPOLAR DIGITAL PROG. POWER SUPPLY, + /-500A..600.00 577/D2, CURVE TRACER.....ooooooooor.... ...1505.0
6131B, CVCC, PROG., +/-100@5A veren:1500.00  SA22N, DIFFERENTIAL AMPLIFIER......................... .

6186B, DC CURRENT SOURCE, TO 300V, 100mA...... ..450.00  7623A, MULTIMODE STORAGE O'SCOPE, 100MHz. ..375.0-
62008, 40V/20V AT 0.3A/0.6A CVCC POWER SUPPLY. ...200.00 7633, 100 MHz STORAGE,1000cm/uS WRITING..... ..600.0
6201, 0-20V, 0-1.3A, THREE UNITS..........cocconninnnee .175.00 7704, 1S0MHz, FOUR SLOT FRAME............ ..250.0
6255A; DUAL DC POWER SUPPLY, 40V AT 1.5A. ..450.00  7704A, 250 MHz FOUR SLOT FRAME.. 325.0

62648, 20V AT 20A CVCC POWER SUPPLY....... .500.00 7834, 400 MHz STORAGE, 2500 cm/uS WRITING...... ... 750.0
6267B, 0400 AT 10A CVCC POWER SUPPLY. .700.00 7834, 400 MHz SYS, WQ%A'IAM &A7A26(I)7BSO(1 BSS......

6282A, 10V AT 10A CVCC POWER SUPPLY... .275.00 7844, 400 MHz DUAL BEAM FRAME.. .. ... oo L3
6284A, 0-20V DC AT 3A DC POWER SUPPLY .275.00 7904, S00 MHz FOUR SLOT FRAME. ...........cccocooooveirinn. 450.0¢
6291A, 40V AT SA CVCC POWER SUPPLY........ .375.00 7904, 500 MHz SYS, W/(1)7A19,(1)7A26.(1)7B80,(1)7B8S......1000.0:
6299A, 100V AT 750mA CVCC POWER SUPPLY... .275.00  7A13, DIFFERENTIAL COMPARATOR, LED DISPLAY.......400.0=
6439B, 0-60V DC AT 15A DC...ocooovvnvrererrernne .600.00 7A14, CURRENT PROBE AMPLIFIER, 120MHz........... .175.01
6448B, 600V AT 1.5A CVCC POWER SUPPLY... .700.00  7A18, 7S MHz DUAL TRACE AMP....................... ..100.00
652A, AUDIO OSCILLATOR, 10Hz-10MHz......... .275.00  7A19, 600 MHz AMP........ccovcurevcnnin. E

6824A, POWER SUPPLY/AMPLIFIER, 50V 1A... ..300.00 7A24, 400 MH2z DUAL TRACE AMP..
6940B, MULTIPROGRAMMER..............c........... .500.00 7A26, 200 MHz DUAL TRACE AMP.. 5
6942A, MULTIPROGRAMMER...............cooccooiviircinn ..1500.00  7A29, 16Hz VERT. PLUG..........cc.ooooovvviiiniriiieieeeis 800.01
174 775D, DUAL DIRECTIONAL COUPLER, 450-950MHZ........... 250.00 7A42, 4 CHANNEL LOGIC TRIG. VERT. AMP., 350MHz...1500.0+
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7B10, DELAY TIME 2ns/.2s/DELTA TIME
7B15, DELAY TIME 208/.25.......cccoco.....
7B53A, 100 MHz DUAL TlME BASE......
7B80, 400 MHz DELAYED TIME BASE............ ..
7B8S, 400 MHz DELTA TIME DELAYING TIME BASE.
7B92A, 500 MHz DUAL TIME BASE
7D01, LOGIC ANALYZER PLUG......cc..ccc........
7D02/PM111, LOGIC ANALYZER W/6809 POD.
7D10, DIGITAL EVENT DELAY..........cccoo......
D13, 3-1/2 DIGIT DMM....coooviivvorviriorscsirisinns,
7D15, 225 MHz UNIVERSAL COUNTER/TIMER..
7D20T, PROGRAMMABLE DIGITIZER................
7M11, DELAY LINE........
7S11, SAMPLING UNIT...
7512/86/S52/7603, TDR SA
7T11, SAMPLING SWEEP UNIT
AMS01, OPERATIONAL AMP....................
DC5009/01, PROG 135 MHz UNIV_CTR, TCXO...
DC5010, PROG. 350 MHz UNIV. COUNTER........
DC503, DIGITAL COUNTER PLUG-IN, 100MHz.
DC503A, 125 MHz UNIVERSAL COUNTER.......
DC504, COUNTER/TIMER, .1Hz-80MHz.........
DC505A, 225 MHz UNIVERSAL COUNTER.........
DC509, 135 MHz UNIVERSAL COUNTER/TIMER..
DD501, DIGITAL DELAY........ccocoocovnivivriresenrons
DM501, DMM MODULE, 4,5 DIGIT DISPLAY.
DM5010, PROGRAMMABLE 4-1/2 DIGIT DMM..
DM501A, MULTIMETER, 4.5 DIGIT..
DM502, MULTIMETER, 3.5 DIGIT.....
DM502A, MULTIMETER, 3.5 DIGIT.........
FG501, 1 MHz FUNCTION GENERATOR...
FG502, 11 MHz FUNCTION GE 9
FG503, 3 MHz FUNCTION GENERATOR...
FG504, 40 MHz FUNCTION GENERATOR.
P6015, 1000X 40kV PROBE, AC/DC..........
PG501, SO MHz PULSE GEN.
PG508, S0 MHz PULSE GEN...
PS501, POWER SUPPLY........cccccoociiiiriiiinres
PS501-1, 0-20V PRECISION POWER SUPPLY..
PS5010, PROGRAMMABLE TRIPLE POWER S
PS503A. DUAL POWER SUPPLY.....
RS103N, RACK MOUNT O’SCOPE
SC502, DUAL TRACE O’SCOPE PLUG, 15MHz..
SCS504, 80 MHz O’SCOPE.........cccoooovirrrrevrirrreansen
$GS02, AUDIO OSCILLATOR

' |

AMBITROL 4005, PWR SUP, 040VDC, 0-500MA..................
ANRITSU ML4228/31 SELECTIVE LEVEL METER..

B&K PRECISION 1850A, FREQ. COUNTER 512MHz...

BAFCO 920A, FREQUENCY RESPONSE ANALYZE
BIOMATION KD101-D, LOGIC ANALYZER.............. ~400.00
BLUE MPR-336E-MP1, ENV. CHAMB w/ CTR SRVOCORDR.3000.00
BOONTON 92BD, DIG RF MV MET R, 10KHz-1.2GH 700.00
BOONTON 93A, TRMS VOLTMETER, 10 Hz-20 MHz ...125.00
CLIMET Cl-3100 OPTICAL PART. TRANSDUCER..... .......250.00
DANA 9000, MICROPROCESSING TlMER/COUNTER
DELTRON SP CVCC, 10V, 5A, METERED PWR SUP....
DELTRON SP 40V, SA, CVCC METERED PWR SUP
E.S.I. SP-2534, 4-1 2 DIGIT LCR METER, GPIB...
EIP 451, MICROWAVE PULSE COUNTER...........

FLUKE 1722, IEEE 488 CONTROLLER......... .750.00
FLUKE 1910A, 125 MHz COUNTER/TIMER.......... .175.00
FLUKE 1920A, FREQUENCY COUNTER, 520MHZ... ..250.00
FLUKE 1952B, COUNTER/TIMER,TCXO, 2 CHAN. ..250.00
-FLUKE 1953A/02 UNIV TIMER/COUNTER 2 CHAN ..350.00
FLUKE 4265A, BIN PROG PRECISION PWR SUP...... ..250.00
FLUKE 6011A, FREQ. SYN. 10MHz-11MHz, .1Hz RES. 2000.00
FLUKE 750A, REFERENCE DIVIDER................. ..900.00
FLUKE 8000A, DMM, 3.5 DIGITS, 5 FUNCTIONS. 175.00
FLUKE 8120A, DMM......cccccoiiiiriimiinassioonsisenninnecenens 200.00
FLUKE 845AR, HIGH IMPEDANCE VOLTMETER.. .300.00
FLUKE 8600A, DMM, 4.5 DIGIT,5 FUNCTION..... .200.00

GENERAL MICROWAVE 460B-10, 3 HEADS.....
GENERAL MICROWAVE 476, POWER METER.
GOULD 816, DUAL PIN PORT RECORDER...

GUILDLINE 91540, TRANSVOLT 4890 STAND CELLS..
HARRISON LAB 6206A POWER SUPPLY..........c.cccoene
HITACHI V-151F, PORT. O’SCOPE ...
HITACHI V212P PORT. O’SCOPE

HONEYWELL 1858/700 OSCILLOGRAPH
IBM SYSTEM 9000, CONTROLLER................
INTERSTATE F31, 3 MHz FUNCTION GEN
INTERSTATE F72, 20 MHz PULSE FUNCTION GEN..........
INTERSTATE P23, PULSE GENERATOR..........c..oecennnn.

NICS BROKERS

INTERSTATE P24, PULSE GENERATOR.........cc..ccooiiniis
KAV 1/432D, ATTENUATOR..................... 3
KAV 30-0, ATTENUATOR....................
KEITHLEY 225, CURRENT SOURCE......
KEITHLEY 230, PROGRAMMABLE VOLTAGE §
KEITHLEY 260 NANOVOLT SOURCE
KEITHLEY 261, PICOAMPERE SOURCE............c.ooocecimin
KEITHLEY 705/2x7158 LOW CUR SCANNING SYS, GPIB...
KEPCO BOP-72-1.5M, 72V AT 15A BP OP AMP/PWR SUP....
KEPCO BOP-72-5M, 72V AT 5A BP OP AMP/PWR SUP.........
KEPCO JQE, 36-3MVP 36V AT 3A CVCC M
KEPCO JQE, lOO—Z.SMVP, 1000 AT 2.5A CVCC MTR SUP......
KEPCO JQE, 15-6MVP, 15V 6A. ...
KEPCO JQE 55-10M, 55V AT 10A CVCC POWER SUPPLY.....
KIKUSUI 5509, O'SCOPE, 15SMHz, 4 CH ..
KIKUSUI 5513, O'SCOPE................ccoiiivnnnn.
KIKUSUI COS6100, 5S-CHANNEL 100 MHz O =
LEADER 480-U71, TV-VIF PLUG IN UNIT.............
LEADER LDM 170, DISTORTION METER...
LEADER LMS-3100, TV SOUND METER...........
LH RESEARCH 137A, PULSE GEN, 125MHz-10Hz
MAGNAVOX T-23893, CHART PRINTER...............
MARCONI 2304, MOD METER..........cc.c.ovnniiionniiicnine
MARCONI 2337A, AUTOMATIC DISTORTION METER......
MARCONI TF23OOB AM/FM MOD METER..........ccc.oovininine :
MARCONI TF2370/TK SPECTRUM ANAL., 0-1250 MHz....3000.00
MAYNARD MAINSTREAM 150, 150MB EXT. TAPE DRIVE FOR
PS/2, UNUSED & COMPLETE
MEASUREMENTS CORP 80 , SIGNAL GENERATOR..
MICRO TECHNICAL INDU 358 THERMO PROBE ....

300.00

MICROTEL $G800, SWEEP SIGNAL GEN .1GHz-18GH
MILLIVAC B2BA .. .ciiiviiriiriiiiiinmnisessssommuersaorssssssimatossssatsosisssss 300.00
MILLIVAC MV-823B-S1, RF MILLIVOLTMETER, 10 kHz-1.2 GHz,

1mV-10V, W/ADAPTERS ........................................ 375.00
PHILLIPS 3226, O SCOPE ipyaalien Mo 1 IW W -

PHILLIPS 5512, NTSC TV PATTERN GENERATOR...
PHILLIPS PM2454B, AC MILLIVOLTMETER...........
PHILLIPS PM3225, O'SCOPE................cceevinnnenn

PHILLIPS PM6302, RCL BRIDGE................ ..250.00
PHILLIPS PM6611, UNIVERSAL COUNTER..............cooe 250.00
POWER DESIGN 2005A, PREC PWR SRCE, 20V, 500mA......200.00

POWER DESIGN 2K-10, 0-2000V 0-10mA CV PWR SUP...... 200.00
POWER DESIGN 6050A UNIV DC SOURCE, TO 60V, 5A....200.00
RACAL-DANA 1250, UNIV SWITCH CONTROLLER........... 300.00
RACAL-DANA SERIES 6000, MICROPROCESSING DMM...350.00
RACAL-DANA SERIES 9000, TIMER/COUNTER 9 DlGlT .250.00
RADIO RESEARCH 41, AM/FM SIGNAL GENERATOR....
RADIOMETER COPENHAGE SMG1 STEREO GEN...
RFL INDUSTRIES 829G, AC/DC CAL STANDARD.....
SHIBASOKU AS9538, MPX TV SOUND SIGNAL GEN
SLAUGHTER 1037SJ 2.5 KVAC HIPOT...........ccooeeuees =
SLAUGHTER 205, MEGOHMETER 20,000 MEG ELEC........... 200.00
SYSTRON-DONN 6244A /011, 4.5 GHz PORT CNTER, W /30

PPB/MNTH | OXCO s - 508 35 cowmmagiiabieosmss o wiu 1500.00
SYSTRON-DONNER 712-2A/809-A, SPECT ANAL............... 700.00
SYSTRON-DONNER M107, PREC DCV SRCE, 0-1kV/S50mA..1500.00
TAUTRON MB-1A, PCM ERROR RATE MEAS RECEIVER...300.00

TAUTRON MB-302, BERT" RECGL. 5l setboses dopost oo gbsinsoencana 300.00
TAUTRON ME-1, PSEUDO RANDOM DATA RATE MOD....250.00
00.00

TAUTRON ME-302, DATA RATE EXTENDER................... 3
TAUTRON ME-502, DATA GENERATOR........
TAUTRON MN-302, BERT TRANSMITTER..
TAUTRON MS-2, UHF PULSE SOURCE..............
TAUTRON MX-302, CRYSTAL CLOCK SOURCE...
TEXSCAN T20055 e e b e ey (08, a0 P i
TEXSCAN WB713, 0-950MHz SWEEP GENERATOR.
};ll;‘(lg\gOTRON 012005, TEMP LIMIT CONTROL.....
VALHALLA 4440, DMM, AC/DC, V&C, 2K-20M OHMS
VALHALLA SCI 2000-1, AUTORANG DIG WATT-AMM........
VU-DATA PS933, w/975 MINI O'SCOPE w/ COUNTER..........
VU-DATA PS$950, w/975, MINI O'SCOPE w/ COUNTER...
WANTABE SR6312 CHART RECORDER.......................
WAVETEK 1002, SWEEP SIGNAL GENERATOR...
WAVETEK 116, 1 MHz FUNCTION GENERATOR.
WAVETEK 134 SWEEP GENERATOR.........cccccovviiiiniriieniennn
WAVETEK 1402A VHF SWEEP GENERATOR FOR USE w/lSO”
1-300MHz
WAVETEK 1701, UHF/VHF SWEEP GENERATOR............... 1500.00
WAVETEK 180 2 MHz SWEEP/FUNCTION GENERATOR.....250.00
WAVETEK 1801A, SWEEP GEN, 1-950 MHz, 75 OHMS..........
WAVETEK 182A, 4 MHz FUNCTION GENERATOR ==
WAVETEK 184, S MHz SWEEP/FUNCTION GENERATOR...
WAVLEK 185, 5 MHz LIN/LOG SWEEP/FUNCT GEN
WAVETEK 2001A SWEEP/SIGNAL GEN, 1-1400 MHz
WAVETEK 3000, 'SIGNAL GENERATOR, 1-S00MHZ...
WAVETEK 51, UHF PROGRAMMER FOR USE w 1502.

‘v661 AInp:

MON SOIUOIO3(T

WESTON ELECTRICAL IN 759 FOOT-LAMB METER..........150.00 175
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ACCORD ELECTRONIC SYSTEMS, INC.

RADIAL ELECTROLYTIC DIODES TRANSISTORS IC SOCKETS FLOPPY DRIVE
CAPACITORS e P Low MACHINE WIRE 1.44M 35"
™ 1 AMP RECTIFIER 2N2222A 22 PROFILE SCREW WRAP WHITE FACE

IN40OT 50V .03 2N3055 65 ffé." 04 -‘2" 32 $34.00 each
WF 25v .04 IN4AOO4 400V .04 2N3904 .05 p|N .?: 28 .::
290F 25V 04 IN4007 KV .05 2N3906 .05 16 PN . 32 : SUPER IDE CARD

INATZS5 00 18 PN n 36 72

330F 25V 04 ol 3 e T s INCLUDES
470F 25V .04 3 AMP RECTIFER 2N4126 . i y o - 2 HARD D. CONTR.,
68UF 25V .04 IN5401 100V .06 2N4401 05 25/ = 1 ) - 2-FLOPPY CONTR.
0uF 25V .05 IN5404 400V 07 2N4403 05 229 i, 2 a5 - 2 SERIAL PORTS
220F 25V .05 IN5408 KV .08 ZRE080 09 40 PIN 24 80 160 L a0
330F 25V 06 ';’Nggg; -gg e : : - 1 GAME PORT

a7F 25V 06 6 AMP RECTIRER s - DIP SWITCHES LED's $21.00 each

100uF 25V .08 6A10 100V .19 2N5209 09 / g D
2200F 25V .08 6A100 KV .22 b e 4POS. % 68 RED 3mm 06 KEYBO
330UF 25V .09 A - ey 7 RED 5mm 06 1 YEAR WARRANTY

J000UF 25V .22 ’ GREEN 5 07

22000F 25V 42 -4 2 e & . 9 _J| Yeowsmm 0p | FAX/MODEM BOARD

33000F 25V .53 IN5819 %5 o2 3 TOGOLE SWITCHES YELLOW 5mm .08 1 YEAR WARRANTY

4TO0UF 25V 91 MPSA- : é WINDOWS SOFTWARE
SPOT 62 BUNKER LED INCLUDED
2 AMP SCHOTTKY
RADUL MoNoOLYTIC || 3 AW o SPOT center off .73 RED 5mm 65 $69.00 each
CAPACITORS Lt £ s DPDT 69
% IN5822 50 DPDT center off 86 LED HOLDERS B BUVTDH MOUSE
3mm o DRIVERS SOFTWARE
PUSH BUTTON

.0022vF 50v .05 IN34A 10 CABLE TES $10.50 each

0047vF 50V .05 .

OWF 50V .05 ::‘.;,‘7)0 :(7’ fits in @ 1/4" hole NATURAECOLOR MOTHER BOARDS

022uF 50V .05 ¢ Nofm:ly open .29 | —— 286 CPU

0470F 50V .05 pe— Normally closed .30 4 100pcs  2.00| DX40 OK  138.00

JuF 50v .05 IN914 025 BRIOGE RECTWIER 8_ 100pcs  4.00)| DX-40 128K 150.00

220F 50V .2 : n 100pcs  6.00
G IN4148 025 @ :
ATF SOV .17 y IN UNE BODY w 100pcs  8.00 486 CPU
1 W ZENER DIODE RSI01  1A-50v .60 SX-25 0K 233.00
CERAMIC DISC IN4728 3.3V .07 RS106  1A-800V .93 CABLE TIE MOUNT Dx-33 128K 487.00
CAPACITORS INA729 3.6V .07 IN256 2A-400v 95 || self stick 100pcs 10.00 | Dx40 256K 546.00
;Q) IN4731 43V .07 7805 48 TUG00 6ASOV 102 RESISTORS
W0pF S0V .05 oL AR 7812 48 TUSCO BA-50V 133 VAWSE TLE SOLEER RO
22pF 50V 05 IN4733 SV .07 7905 48 ANY STANDARD VALUE || 031" diameder
27pF 50V .05 IN4734 5.6V .07 7912 48 8 PIN DIP BODY sold in increments of || SN60/40
33pF 50V .05 :::;g: :gz -8; ;gt?; gg DFOOSM 1A-50V .25 50pcs per value. $6.50 each
] VK. ] DFIOM  TA-KV .52
2;‘;2 e e 4737 75V .07 79105 35 $0.80 50pcs bag 7 SEGMENT DISPLAY
82pF S0V .05 1N473BRAI2VE_LOT 37T 68 ROUND BODY 2 HEAT SINK 14mm RED
100pF 50V .05 m;ig ;’6'\7 -8; LM350T 205 || woam 1a-400v 35 FOR TO-220 CASE COMMON ANODE
120pF S0V .05 o Rl NTEGRATED Omcums | 2WomM 2A-kv 50 SZE $0.49 oach
150pF 50V .05 T v [ ..
180pF 50V .05 | i SQUARE WIRELEADS Mg AXIAL BECTROLYTIC
220pF 50V .05 1N4745813VE  £O7 TB305 3A-50V .53 each CAPACITORS
270pF 50V .05 ez on, [ ALy 29 TB805 B8A-50V 93 |[M D sUB CONNECTORS .
330pF 50V .05 IN4745 16V .07 CD4013 @ .37 i et s 0
i INA746 18V .07 cDa017 37
470pF 50V .05 T o pisgull o SQUARE TAB LEADS T o OUF 25V 10
1000pF 50V .05 ; TBI51 15A-100V  2.30 220F 25V W
2200pF 50V .05 IN4748 22V .07 CDA03 29 TB352 35A-200v 268 DB° fem- 22 " ;
ot ; INA749 24V .07 CD4051 63 ; DB25male .53 47uF 25V 16
3%’3&‘ ggx '82 IN4750 27V .07 CD4066 35 CRYSTALS D825 fem. 53 WO0uF - 25V .19
OWF 50V 05 INA751 30V .07 CD4069 29 HC18 case 2200F 25V .27
0220F 50V .05 NA752 33V 07 wan 43 18432 MHZ .89 RIGHT ANGLE PC 4700F 25V 35
‘0476F 50V .05 IN4753 36V .07 M324 A7 2.0000 MHZ .74 DB-9 male 39 J000uF 25V 45
W Sov .08 INA754 39V .07 M339 A7 35795 MHZ .74 DB-9 fem. 39 22000F 25V .89
) : IN4755 43V .07 LM358 47 36864 MHZ 74 DB-25made .69
DIPPED IN4756 47V 07 tM386 67 40000 MHZ .74 DB-25 fem. 69
CAPT:T‘;:LSUM N4757 5V .07 LM393 37 49152 MHZ 74 THERE ISN'TA
- - IN4758 56V .07 LM555 43 50688 MHZ 74 PLASTIC HOOD
g e INA759 62V .07 LM556 47 73728 MHZ 74 FOR DB BETTER SOURCE
= N4760 68V .07 LM741 37 10000 MHZ 74 0809 - £5R
2| w 25v 14 INAT61 TSV .07 MC1458 43 0000 MHZ 74 el 27
S 220F 25V .;4 IN4762 82V .07 LM1488 A7 0059 MHZ 74 0B-25 29 BASIC
F | oo 2s5v 28 N4763 9V .07 LM1489 47 12000 MHZ 74 :
S | 220 25v 32 NA764 100V .07 wm 35 83181 MHZ 74 837 — COMPONENTS.
w
Q MAIL YOUR ORDERS TO TERMS AND CONDITIONS
5 ACCORD ELECTRONIC SYSTEMS NO MINIMUM ORDER, Please add $2.00 handling to orders 800 998'2242
b less than $10.00. We take VISA, Master Card, Checks, Money PH: (305) 968-1026
KAl 2946 N.W. 60th STREET Orders and COD ladd $4.50 10 COD orders) - Shipping ond 1 (303) 968-

hondling is $4.00 on ali regular shipping. For next day or two
days service and foreign orders, please call for shipping
amound. Florida residents don't forget 1o add 6% sales tax.
We can dlso open an account for your company.

CIRCLE 211 ON FREE INFORMATION CARD

FAX: (305) 968-1027
CALL TO GET OUR MONTHLYFLYER.

FORT LAUDERDALE, FL 33309
Attn.: ORDER DESK

-
~
(-
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"HE BASIC STAMP' e
;39 Stamp-Sized Computer Runs BASIC [ 40 A
T P WO

The BASIC Stamp is a 1x2-inch computer that runs
BASIC programs written on your PC. It has 8 I/O lines,
which can easily be programmed for serial communications,

potentiometer input, pulse measurement, button debounce. tone generation,
PWM, etc. And all by just adding a resistor and/or capacitor, if anything.
Single Stamps sell for $39, and quantity prices start at just four units.

-

THENEN F

Writing programs for the Stamp is
easy. A 3-pin cable connects the
Stamp to your PC’s parallel port. And
one piece of software is used to enter,
debug, and download your programs.
It's as simple as possible.

emperature Sensor All that you need to program Stamps
Wlic applisaiion, e Sk is included in the Stamp Programming
wes a capacitor and Radio Shack Package. The package contains the
rermistor 1o take temperatur cable and software mentioned above,
sadings. 13 BASIC instructions . ,

S ioireadiand lincatizesthe as well as a manual, application
ijut. The result is then sent out notes, and free technical support.

iy Please note: Stamps are not included. Stamp Programming Package $99

31C16Cxx MICROCONTROLLERS and TOOLS

nexpensive and available, PICs are building a following

‘ou may already know about the PIC16Cxx series of 8-bit microcontrollers from
ficrochip Technology. Theyre the answer to many small controller needs.
specially if price if an issue. A typical PIC is the PIC16C54-RC/P: it's an 18-pin DIP
ackage with 12 /O lines, 512 words of PROM, and 32 bytes of RAM. all for
round $4.00 in small quantities. And the series continues to grow: new PICs have
iterrupts, A/D, and up to 33 I/O lines.

or the past three years, we've been helping people get started with PICs. We offer
sw-cost development tools, documentation, application notes, and technical help,  PIC Chips $4-$27

s well as the PICs themselves. We offer PICs in the “RC™ and
EPROM versions.

IC16Cxx Programmer $199 PICI6C5x Downloader $299  TrueFlight™ for '71/'84 $299  PIC Prototype Board $15
upports PIC16C5x, 71, & '84. Plugs in place of 'Sx PIC in-circuit. Programmer & flash UV eraser form Provides an easy way to develop
Iso PIC16C64 with 40-pin adapter. Runs code at 8 Mtlz. development system for 71 & '84. circuits with 18- and 28-pin PICs.

W \N/ Z 3805 Atherton Road, #102 = Rocklin, CA 95765 « USA W
N\ T (916) 624-8333 » Fax: 624-8003  BBS: 624-7101
ASIC Stamp. Trueflight, and the Parallax logo are trademarks of Parallax, Inc. ¢ PIC is a registered trademark of Mictochip Technology . Inc. ¢ Features and prices subject o change without nuotice
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Gals

SWITCHES

DC-2GHz Immediate Delivery from .

Finally! A line of SPDT absorptive, reflective and transfer switches that
appeals to your technical side, and business side as welll Iit's
Mini-Circuits GaAs switches...providing outstanding performance
features such as very high isolation (up to 60dB), superfast 3nsec
switching speed and excellent compatibility with surface mount
soldering techniques. Additionally, the entire series is built
extremely tough and is immediately available from stock with a
1 week shipment guarantee. At only $2.95 (aty.10), this
top-of-the-line value is priced with your bottom line in mind!
To order, call or Fax Mini-Circuits with your reguirements today.
Mini-Circuits...we’re redefining what VALUE is all about!

Insertion 1dB In-Out Price

Freq. Loss ®  Comp. ®  lso. ® Sea.
Model No. (GHz) dB(max.) dBm(typ.) dB(typ.) (qty.10)
MSW-2-20 DC-2.0 1.0 +24 295
(Refiective}
MSWA-2-20 DC-2.0 1.3 +27 40 3.45
(Absorptive)
MSWT-4-20 DC-20 18TX®@ +28TX®@ 30 395
(Transfer) 20RX® +27RX®

® Midband, 500-1000MHz @ Transmit @ Receive
All Units: SOIC 8pin Package l

&

Actual Size

o

SPDT REFLECTIVE ’

N

L\H

O~

SPOT ABSORPTIVE

Antenna

A
mo e

Antenna
TRANSFER

- | [ - ®
Mini-Circuits
P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661

For detailed specs on all Mini-Circuits products refer to * THOMAS REGISTER Vol. 23 * MICROWAVES PRODUCTS DIRECTORY ¢« EEM * MINI-CIRCUITS’ 740- pg. HANDBOOK.

CUSTOM PRODUCT NEEDS...Let Our Experience Work For You.
CIRCLE 179 ON FREE INFORMATION CARD
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