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BUILD THIS ULTRASONIC CLEANER

Put it to work scrubbing
circuit boards,
connectors, and
even coins
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Whether you're doing first-level troubleshooting or component-level diagnosis, Fluke meters offer sn.ﬁ.,__L i

you one of the widest choice of capabilities and price ranges in the industry. Choices ranging from

the basic Fluke 12 with auto function V-Chek™ and Continuity Capture™. Io the classic Fluke 77
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Fluke 77

. ® The classic &8 - ?
with Auto Touch Hold® and current measurements. Multimeter P} oy

$169.00
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To the advanced Fluke 83 with Min/Max/Average recording,
Frequency, Duty Cycle and Input Alert™. Plus a full
line of quality accessories to extend those
capabilities even further. No matter which Fluke
meter you choose, you can count on precise, reliable, consistent performance year in and

year out. Ilus, strong customer support and product warranties that measure up to any

: : : FLUKE 12 FLUKE 77 FLUKE 83
in the industry. Make the choice . ,
The Fluke meters listed above feature DC/AC voltage, resistance,
audible continuity and diode test.
Capacilance Auto Touch Hold® Auto Touch Hold®and
Fluke 83 \ . . Relafive modes
Full-featured that gives you the most choices. ¥ Chek™ (auto function) ~ Current Current measurements
Multimeter h MirvMax Recard with Analog/Digial display ~ Analog/Digital dispiay
Relative Time Stamp
$255.00
Two-year warranty Three-year warranty Three-year warranty
Continuity Capture™ Yellow hoister with Flex ~ Yeliow holster with Flex
Iook to Fluke LK zeen | Sianc™ Stand™
Basic accuracy 0.9% Basic accuracy 0.3% Input Alert™
Capacttance

measurements
Frequency and Duty
ycle

for the tools you need to get the job done right,

Min Max/Avg Recording
Basic Accuracy 0.3%

John Fluke Mig. Co.. Inc

P.0O. Box 9090, Everett, WA 98206
For more information cali:

(416} 890-7600 from Canada

See your Fluke distributor, or call 1-800-87-FLUKE

Fluke 12 (206) 356-5500 from other countries

for a catalog and the name of the Auto-function
Multimeter ©Copyright 1992 John Fluke Mfg. Co. Inc. All rights reserved.
$89.95 Prices subject to change. Suggested U.S. list price.

distributor nearest you.
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Delicate jewelry can be hard
enough to clean. It's difficult to
reach all the nooks and crannies
using ordinary cleansers and
cloths, and scrubbing with harsh
abrasives can cause damage to
fragile items. The same problems
can be even worse when trying to
clean tools, connectors, and
parts. Ultrasonic cleaning has
been a common solution in com-
mercial and industrial applica-
tions, butfactory-made ultrasonic

cleaners are beyond the budgets
for small companies and hob-
byists. Now you can build your
own ultrasonic cleaner. It uses
non-toxic, non-flammable clean-
ing solutions—and a bubbling ac-
tion created by piezoelectric
transducers—to getyour jewelry,
car and bicycle parts, card-edge
connectors, circuit boards, tools
and coins spic and span. Turn to
page 33 for all the details on this
professional-quality project.
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As a service to readers, ELECTRONICS NOW publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments.
(23

Because of possible variances in the quality and condition of materials and workmanship used by readers, EL|

functioning of reader-built projects based upon o- 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 infringement
of such patents by the making, using. or selling of any such equipment or circuitry, and suggests that anyone interested in such projects consult a patent attorney.

ELECTRONICS NOW, (ISSN 0033-7862) March 1993. Published
at Farmingdale, NY and additional mailing offices. Second
$19.97, Canada $27.79 (includes G.5.T. Canadian Goods

hly by Gernsback Publi

TRONICS NOW disclaims any responsibility for the safe and proper

Inc., 500-B Bi-County Boulevard, Farmingdale, NY 11735, Second-Class Postage paid
-Class mail registration No. R125166280, authorized at Toronto, Canada. One-ygar subscription rate U.S.A. and possessions
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. © 1993 by Gemsback 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 manuscrip:s and/or artwork or ghot

PLEASE TURN PAGE FOR COMPLETE CONTENTS
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33 ULTRASONIC CLEANER

Keep components, tools, and gadgets shiny clean!

Reinhard Metz
69 TIME-DELAY RELAY

Turn off your appliances automatically and stop wasting power!

James Melton
71 AUDIO EXPANDER

This inexpensive, one-chip device enhances stereo and mono audio.

Phill Hausman

83 REMOTE-CONTROL TESTER
Make sure your remotes are working properly.

A. E. Plavcan

47 FIELD-EFFECT TRANSISTORS
Put JFET'’s, MOSFET's, and the rest to work in your designs.

Ray Marston
57 CAPACITORS

Learn how they’re made and how to apply them cost-effectively.

Ray Marston

65 FORCE-SENSING RESISTORS
All about the ‘“ultimate switch technology.”

T. L. Petruzzelis

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

David Lachenbruch

18 EQUIPMENT REPORT
B + K Precision Model 1686
Power Supply.

75 HARDWARE HACKER
Nichrome, resistance wire,
and more.

Don Lancaster

98 Advertising Sales
Offices

98 Advertising Index

93 Buyer's Mart

DEPARTMENTS

85 AUDIO UPDATE

The Audio Answerman returns.

Larry Klein

87 DRAWING BOARD
Our descrambler is almost
finished.

Robert Grossblatt

90 COMPUTER
CONNECTIONS
The emerging PC.
Jeff Holtzman

16 Letters
22 New Lit
24 New Products
12 Q&A
4 What's News
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Within budget.
Without compromise.

HEWLETTY
CB PACKARD  oscuioscore 4 @

71992 Hewlett-Packard Co. TMCOL139/RE

The value of this 100 MHz
scope is easy to see.

The HP 54600 gives you superior
viewing of virtually any wave-
form, even at low rep rates and
slow sweep speeds. It looks and
feels like an analog scope, with
dedicated knobs and a display
that responds instantly to your
control changes. And it has the
digital power that analog can’t
give you — high accuracy, auto-
matic measurements, hard copy
output and programmability.

But what really stands out is that
all this performance costs just
$2,895 (4-channel) or $2,495
(2-channel).- What’s more, now
through April 30, 1993, you can
add FFT by purchasing an HP
5465T7A or 54658A Measurement/
Storage Module for only $375.

T For more information,
call HP DIRECT at
1-800-452-4844++ ext. TB28.
We'll be happy to send you
literature or let you talk to an
HP engineer.

*U.S. list price
*[n Canada call 1-800-387-3154, Dept. 435

FFT is just one of the advanced wave-
form viewing tools you'll get with the
HP 54657A/58A Measurement
Storage Module.

There is a better way.

[/ cacicaro
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WHAT'S NEWS

A review of the latest happenings in electronics.

Personal communicator
explosion seen

Evidence from a number of
sources points to the heating up of
the handheld “personal commu-
nicator’” market. As presently visu-
alized, a personal communicator will
be a box that includes the functions
of a scratch pad, personal comput-
er, electronic organizer, and, per-
haps. a cellular telephone.

It is expected that the user will be
able to write messages for storage
on a screen with a pen, send those
notes elsewhere, call up files of data
and phone numbers, and even make
phone calls—if the box has an inte-
gral cellular phone.

AT&T has been working hard to
stake out a position in the commu-
nicator market. It has two axes to
grind. It would like to sell its cellular
communication services in that
field, and it is seeking business for
its own equipment manufacturing
facilities. One way to assure that
foothhold is for AT&T to develop the
standards that will be accepted by
all other manufacturers and commu-
nications services providers.

So far, AT&T has forged alliances
with several major electronics man-
ufacturers, developed the “Hobbit "™
microprocessor chip for the units,
and has stated its willingness to pro-
vide financial backing for suppliers
and support software publishers.

Matsushita (Panasonic), NEC,
and Toshiba have announced plans
to build communicators based on
AT&T's Hobbit microprocessor.
AT&T is also negotiating a licensing
agreement that would allow NEC to
manufacture the Hobbit micro-
processor. In addition, AT&T ex-
pects to sell its own brand of
personal communicator, manufac-
tured by Eo Computer, Inc. Moun-
tain View, CA, a joint venture
between AT&T, Matsushita, and
Marubeni of Japan. It expects to sell
the units through its national chain
of AT&T Phone Centers.

AT&T is also working with Go
Corp.. whose PenPoint operating
system is incorporated into the Eo-
made products, to encourage the
adoption of the operating system as
an industry standard. Its plans in-
clude lining up more than a dozen
software suppliers to write applica-
tions software that is compatible
with the PenPoint software.

In another move, AT&T has de-
signed the circuitry for a micro-
miniature disk drive, and it is
backing Sundisk, a company that
makes a data-storage device for the
communicators.

Apple has developed prototypes
of a similar unit called the Newton,
which it calls a “personal digital as-
sistant” or PDA. Intel is reported to
be working with VLSI Technology
Inc. to develop a processor for the
new units, and Motorola has signed
investment and cross-technology
agreements with both Apple and
Sony.

Doubling digital video rate

The possibility of doubling the
amount of digital information that
can be transmitted on cable TV
channels, without additional video
compression, is now a reality. Zenith
Electronics of Glenview, IL, has de-
veloped vestigial sideband (VSB)
digital modulation and transmission
technology that makes it possible.

Zenith's 16-level digital transmis-
sion system can send two digital
HDTV signals on a single 6-MHz
cable channel. That doubles the
number of digitally compressed
standard TV signals on a cable
channel, and permits the delivery of
as many as 23 movie channels or
nine live-video channels. An alter
native mix of one HDTV and several
standard TV programs is also a pos-
sibility.

According to Zenith, radio trans-
mission of digital TV signals results
in lower quality TV received signals
than cable. Programs transmitted to

customers over cable are less likely
to be distorted and suffer from inter-
ference. Signals in cables have bet-
ter peak carrierto-noise ratios and
lower levels of interference.

Zenith took advantage of the
greater noise-margin of cable trans-
missions to increase the informa-
tion-carrying capacity, or data rate,
of cable. To increase the amount of
digital data delivered through a 6-
MHz channel, a cable system must
maintain a high signal-to-noise ratio,
and must acquire and lock in the
carrier, clock, and synchronization
information. This is difficult to ac-
complish with the advanced digital
modulation techniques such as 16-
and 64-QAM (quadrature amplitude
modaulation).

By contrast, Zenith's VSB digital
modulation and transmission tech-
nology, uses auxiliary signals for ac-
quisition and synchronization. The
pilot carrier, not feasible in QAM
systems, and a data-segment syn-
ch signal are both independent of
the data.

Zenith's 4-VSB technology ob-
tains a data rate of 21.5 megabytes
per second for its “Digital Spec-
trum Compatible’” HDTV (DSC-
HDTV) system. The company's
newly developed, 16-VSB ap-
proach, an extension of the 4-VSB
system, yields twice the channel
data rate, or 43 megabits per sec-
ond, with no increase in data com-
pression requirements.

The 16-VSB system obtains sig-
nal acquisition even when ghosts
and impedance mismatches are
present. The system has simple
analog-to-digital conversion needs,
and it does not requires the more
complex adaptive equalizer of the
QAM systems. Therefore, 16-VBS
is said to offer cost-effective, noise-
free TV pictures and digital audio.
Moreover, it is said to be compatible
with existing computer, telephone,
and other digital communications
systems. Q

WwWww americanradiohistory comm

—_—

R —d


www.americanradiohistory.com

[ BP325—A CONCISE USER'S
GUIDE TO WINDOWS 3.1 ....
$7.95. Come to grips with Windows
3.1in the shortest and most effeclive
way. Learn how to manipulate Win-
dows screens and DOS by Windows
graphics interface. Master its word
processor, Paintbrush and data base
along with Notepad, Macro Recorder,
PIF Editor, and Calculator.

A Concise
User's Guide to
Windows 3.1

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

[) BP245—DIGITAL
AUDIO PROJECTS
..... $5.95. Practical cir-
cuits 10 build and ex-
periment with. In-
cludes A/D converter,
input amplifier, digital
delay line, compander,
echo effect and more.

] BP303—UNDERSTANDING
PC SOFTWARE $6.95. This
book will help you understand the
basics of various types of business
software in common use. Types of
software covered include word pro-
cessors, spelling checkers, graph-
ics programs, desktop publishing,
databases, spreadsheets and util-
ities.

] CMOS1—CMOS POCKET GUIDE 1. ... $18.95.
Works like the TTL Guides but covers all commonly
used CMOS standard devices. Six major sections. The
first shows the device schematic. Next is a brief descrip-
tion of the component and is followed by full operating
details. The fourth section lists major applications, while
the 5th and 6th sections present essential data for that
device and a list of the relevant manufacturers. The final
two sections are a valuable cross-reference.

Electronic Paperbacks at Special Prices

[} BP311—AN INTRODUCTION TO
SCANNERS AND SCANNING . . ..
$7.95. Radio scanners have opened

and
a realm of exciting radio listening. Scanning dictionary of practical electronics .
Understand radio wave propagation, e terms, the book goes a step furtherin .
types of transmissions, antennas, = getting down to fundamentals. A ref-
band assignments—the straight erence volume thatcan be read casu-
dope on what to hear and where 1o GgE o el ally by a reader seeking knowledge.
hear it! Comes complete with index, P o

glossary of important terminology.

An Introduction to
Scanners

| BP287—A REFERENCE GUIDE
TO PRACTICAL ELECTRONICS
TERMS . . . . $8.95 More than justa

J BP267—HOW TO
USE OSCILLO-
SCOPES AND
OTHER TEST EQUIP-
MENT ..... $6.95. Mas-
tering the oscilloscope
is not really too ditfficult.
This book expiains all
the standard controls
and functions. Other

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

i [ BP256—INTRO TO

i LOUDSPEAKERS
AND ENCLOSURE
DESIGN..... $5.95. We
explore the variety of
enclosure and speaker
= designsin use today so
4 the reader can under-
stand the principles in-
- volved.

—— _~ equipment is also de-

scribed.

[0 BP299—PRACTICAL
ELECTRONIC FILTERS
..... $6.95. Presents a doz-
en filter-based practical
projects with applications in
and around the home or in
the constructor's workshop.
Complete construction de-
tails are included.

£

pabilities.

) BP249—MORE AD-
VANCED TEST EQUIP-
MENT CONSTRUCTION
.... $6.95. Eleven more
test equipment con-
struction projects. They in-
clude a digital voltmeter,
capacitance meter, current

[0 BP247—MORE

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

..., $6.95. Amateur
Radio is a unique and
fascinating hobby. This
book gives the new-
comer a comprehen-
sive and easy to under-
stand guide to the
subject.

tracer, etc.

oo [] BP309—PREAMPLI-
(] BP257—INTRO TO Proamplifier FIER AND FILTER CIR-
AMATEUR RADIO e G CUITS ..... $6.95. Provides

e |

i l more. All are high-perfor-
|

circuits and background
info for a range of pre-
amplifiers, plus tone con-
trols, filters, mixers and

mance circuits that can be
built at a reasonable cost.

(] BP251—COMPUTER
HOBBYISTS HANDBOOK
... .$8.95 A wrapup of ev-
erything the computer hob-
byist needs to know in one
easy to use volume. Pro-
vides a range of useful ref-
erence material in a single
source.

[ PCP115—ELECTRONIC PROJECTS
FOR HOME SECURITY . ... $10.00. 25
projects ranging from a single-door pro-
tection cirCuit that can be completed in an
hour or two, to a sophisticated multi-chan-
nel security system. Each project is de-
scribed in detail with circuit diagrams,
explanations of how it works, instructions
for building and testing, and how to adapt
circuits to meet special requirements.

C] BP190—ADVANCED ELECTRONIC SECURITY PROJECTS.....$5.95. Includes a

[ BPz3—GETTING THE MOST FROM YOUR MULTIMETER.....

$5.95. Covers

passive infra-red detector, a fiber-optic loop alarm, computer-basad alarms and an
unusual form of ultrasonic intruder detector.

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

[J BP234—TRANSISTOR SELECTOR GUIDE.....$10.00. Companion volume to
BP235. Book covers more than 1400 JEDEC, JIS, and brand-specific devices. Also
contains listing by case type, and electronic parameters. Includes Darlington

, high-voitage devices, high-current devices, high power devices

0 BPH17—PRACTICAL ELECTRONIC BUILDING BLOCKS—Book 1.....$5.75.
: Timers, Noise Generators, Rectifiers, Comparators, Triggers and more

0] BPaS—INTRODUCTION TO SATELLITE TV..... $9.95. A definitive introduction to
the subject written for the prdessicnal engineer, electronics enthusiast, or others

trar

basics of analog and digital meters. Methods of component testing includes
transistors, thyristors, resistors, capacitors and other active ang passive devices.

] BP97—IC PROJECTS FOR BEGINNERS.....$5.50. Power supplies, radio and
audio Circuits, oscillators, timers, switches, and more. If you can use a soldering iron
you can build these devices

[ RADIO—100 RADIO HOOKUPS.....$3.00. Reprint of 1924 bookle! presents radio
circuits of the era including regenerative, neutrodyne, reflex & more

[ BP42—SIMPLE LED CIRCUITS..... $5.50. A 1arge selection of simple appis:abons
for this simple electronic component

{1 BP122—AUDIO AMPLIFIER CONSTRUCTION . . , , $56.75. Construction details
for preamps and power amplifiers up through a 100-watt DC-coupled FET amplifier

(] BP82—CRYSTAL SET CONSTRUCTION..... $5.50. Everything you need 10 know
about building crystal radio receivers

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

who want to know more before they buy. 8 x 10 in

{1 BP255—INTERNATIONAL RADIO
STATIONS GUIDE . . . . $7.95. Provides

CHECK OFF

THE BOOKS YOU WANT

the casual listened, amateur radio DXer
and the professional radio monitor with an
essential reference work designed to
guide him or her around the more than
ever complex radio bands,

ELECTRONIC TECHNOLOGY TODAY INC.
. P0O. Box 240, Massapequa Park, NY 11762-0240

SHIPPING CHARGES IN
USA AND CANADA

$0.01 10 $5.00. .. ... $1.50
$5.01t0 $10.00. . . .. $2.50

Name $10.0110 20.00. . . .. $3.50
Address $20.0110 30.00 ....$4.50
Ciy — %o $30.0110 40.00 ... .$5.50

EN393

$40.01t0 50.00 . ...$6.50
$50.01 and above . . . $8.00

SORRY No orders accepted
outside of USA & Canada

Number of books ordered D

Total price of merchandise ....$
Shipping (see chart at left) ... .$
Subtotal ................ 3
Sales Tax (NY State only) ... .. 3
Total Enclosed .. ......... $

All payments must be in U.S. funds

L----ll-------------------------------
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What’s new in the fast-changing video industry.

DAVID LACHENBRUCH

® HDTV costs. No matter which
of the five proposed HDTV systems
is chosen, receiver costs are ex-
pected to be about the same. That's
the conclusion of a report made to
the FCC Advisory Committee on
Advanced TV Service, detailing the
most complete study of receiver
costs made to date. The Specialist
Group on Advanced TV Receiver
Cost, consisting of representatives
of all HDTV system proponents and
engineers from receivermanufac-
turing companies, found that by
1998 (which was assumed to be the
first year of true mass production)
the average HDTV receiver with a
34-inch widescreen (16:9) tube
could retail for about $2550 and a
56-inch projection set could sell at
around $3850.

These findings are interesting in
view of the fact that the first two
widescreen (non-HDTV) sets to be
announced for the American mar
ket—a 34-inch tube set under the
RCA brand and a 50-inch projector
by Panasonic—both will carry sug-
gested list prices of $4999.

The HDTV cost study group
found that no proposed HDTV sys-
tem had a significant cost advan-
tage as far as receivers are
concerned. Electronics in 34-inch
sets varied from $216 to $258 in
cost, and for projectors from $305
to $374. Cabinet cost of all 34-inch
sets was estimated at $90, and for
projectors at $140. The tube price
was put at $700: projection optics,
tubes, screen, and assembly at
$1050. Retail prices were estimated
by adding the normal 2.5 multiplier
for various markups.

The specialist group threw cold
water on those counting on new
giant picture-on-the wall displays to
replace CRT-based systems. "The
cost of future displays with various
flat panel technologies and light-
valve projectors could not be esti-
mated with any degree of accuracy,
because no such displays appear

ready for consumer HDTV at this
time,” the report stated. “Therefore
direct-view CRT and projector tech-
nology were assumed to be the
most cost-effective displays for the
time frame of this analysis.”

¢ 8mm/VHS VCR. Something
that home videographers have been
wishing for is on the way. In Japan,
Sony has introduced a dual-deck
VCR that can edit from 8mm to
VHS and vice versa. Both decks
have high-end features such as ster-
eo audio and capability of accom-
modating high-band recordings (Hi8
and S-VHS), but in standard resolu-
tion only. Included are several edit-
ing features, including jog/shuttle
controls. Presumably frightened by
the blustering talk of movie-industry
association figures, who claim that
dual decks are designed to infringe
copyrights, Sony says that it has no
plans to export the deck to Amer
ica, but demand could convince it to
change its mind.

Competition could do that as
well. Go-Video, which introduced
the first VHS-to-VHS dual deck to
America, says that it will introduce
an 8mm/VHS deck here at midyear.
So does Samsung, which makes
the dual decks for Go-Video.

¢ CD-ROM movies. How do you
sell a multimedia system when the
public doesn’t know what multi-
media is? Call it a movie machine.
That's the formula that will be fol-
lowed by Denon America, accord-
ing to its president, Robert Heiblim.
People aren't interested in buying
something for which they have dem-
onstrated no need and don't under-
stand, Heiblim reasons. Denon is
developing a CD-based multimedia
system using Intel's Digital Video-
Interactive (DVD system. The most
important need is to put regular non-
interactive movies on the ROM
discs first, according to Heiblim.
Consumers know what movies are

B 3

and will buy videodisc machines
that use little five-inch discs, as long
as they are superior to existing
laserdiscs, he predicts. When many
of these CD movie machines are in
place, then interactive programming
can be inaugurated.

Denon says that its DVI system
soon will have laserdisc quality,
which is considers a prerequisite for
consumer acceptance. Heiblim
says that early multimedia consum-
er products must be marketed as
"VTR’s,” which stands for "video-
tape replacements,” because con-
sumers won't put their money into
unknown devices. He prefers to call
Denon’s system “‘something that
plays movies and is also interac-
tive.”

® Video goggles. Two compa-
nies have demonstrated ski-mask-
like contraptions that provide per
sonal video pictures using LCD's.
Sony displayed its “'Visortron” sys-
tem in Japan, using two small LCD's
that are viewed through built-in lens
systems. Since each eye views a
separate picture, it's possible to dis-
play images in true 3-D. Sony says
that it's exploring commercial uses
for the product.

But another system, “Virtual Vi-
sion sport,” was about to go into
production at our press time. That
system is based on the “heads-up”
displays used in aircraft, and uses a
single LCD and lens-mirror to dis-
play a picture that appears to be as
large as 60 inches, 8 to 15 feet in
front of the viewer. The picture is off
to one side, so the user can perform
other tasks while watching it.

The five-ounce wrap-around
glasses, with a beit-packed TV
tuner, battery, and jacks to connect
a VCR, camcorder, or TV cable, will
go on sale this spring at less than
$900, says its producer, Virtual Vi-
sion. An accessory will permit it to
pick up wireless signals from the
television. Q

Wwww americanradiohistory comm
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HOME-WORK

For Electronics

Custom Molded Carrying Case
folds into briefcase Size

Function Generator
..Sine, Square, triangle...plus TTL

Holds Digital Multimeter
PROTO-METER® 4000
(optional)

Debounce Push-Buttons

Two BNC Connectors for
oscilloscopes and counters

Here's PB-503-C. It has every feature that our famous
PB-503 offers, but we added one more, portability.
Work on your projects at the office or school, take it
home at night... it's for the engineer or student who wish
to take their lab with them. Instrumentation, including
a function generator with continuously variable sine,
square, triangle wave forms and TTL puises.
Breadboards with 8 logic probe circuits. And a Triple

sz  FOR MORE INFORMATION
‘ﬁ CALL 1-800-572-1028

GLOBAL
SPECIALTIES

CIRCLE 184 ON FREE INFORMATION CARD

Compartment for text books/
manuals and/or wire jumper kit
(optional)

Large Breadboard area holds
24 1Cs...2,500 tie points

Triple Power Supply...+5V fixed,
plus two variable 5-15V

8 TTL Logic Probe Indicators

Audio Speaker

Power Supply with fixed 5VDC, plus two variable
outputs (+5 to +15VDC). Throw-in 8 TTL compatible
LED indicators, switches, pulsers, potentiometers,
audio experimentation speaker... plus a life-time
guarantee on all breadboarding sockets! And, because
it's portable you will always have everything you need
right in front of you! PB-503-C, one super test station
for under $350! Order yours today!!

Global Speciatties”, 70 Fulton Terrace, New Haven, CT 06512 =~ an

Tele: 203+624+3103/Fax: 203°468+0060 - ©1990, Interplex Electronics jinterplex
All Global Specialties” breadboarding products are made in the U.S.A. ndustries

Proto-Board is a registered trademark of Global ialti A033
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Other Schools

The Best Computer
At NRI, We

Graduates Do

Train With The
Leader—NRI

Train with NRI and prepare for a
high-paying position as a computer
service technician, even a computer

service business of your own!
Regardless of your previous elec
tronics background, you can
succeed with NRI, the

leader in career-building at-
home electronics training for
over 78 years. You begin

with the basics, rapidly
building on the fundamentals
of electronics to master today’s
advanced microcomputer
concepts.

Learn By Doing

NRI's highly acclaimed learn-by-
doing approach gives you a
complete understanding of the
intricate electronics behind

the 1 meg RAM, 32-bit
CPU computer
system included
in your course.
You perform
hands-on electronics
experiments with
your NRI Discovery
Lab and digital multim-
eter, then build and
test the powerful 486sx/
25 MHz computer you train
with and keep. You install the 1.2
meg, 5-1/4" floppy disk drive,
learning disk drive operation and
adjustment. Later, you dramatically
improve your computer’s data
storage capacity by installing a
powerful 80 meg IDE hard drive.
You even learn to diagnose and
service virtually any computer
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QuickTech
diagnostic software
included in your course.

Study At Your
Own Pace

With NRI, you study in the privacy
and convenience of your own home
— with your personal instructor
and NRI's team of technical
professionals behind you every step
of the way. You learn at your own
pace — no classroom pressures, no
night school, no need to quit your
present job until you're ready to
make your move. Step by step
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you're gu1ded through the assembly
of a powerful 486sx-based computer
system — the centerpiece of your
coursework -——compiete with
monitor, floppy drive, 80 meg hard
drive, operating and applications
software. You get the hands-on
experience you need to work with,
troubleshoot, and
service any IBM

PC/AT-
compatible
computer, plus
the confidence
to tackle any
service job ey A2 s
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o you'll be well prepared, continuously
drawing on the real-world experi-
ence of your NRI training. Master
o electronics and computers the NRI

service business of your own —

way and master your future!
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What's more, you work with
today’s most popular integrated
software package, Microsoft
Works, learning to use its word
processing, spreadsheet,
database, and communications
utilities for your own personal and
professional applications.

Master Your Future

The Department of Labor forecasts
over 220,000 jobs for computer
service technicians by the year
2005 — a 38 percent increase over
today’s level. With the right training
and skills, you can cash in on this

g" - or part-time 1BM is a registered trademark of International Business
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Write to Q & A, Electronics Now, 500-B Bi-County Blvd., Farmingdale, NY 11735

MONITOR BUG

I have an IBM clone and use it
with a monochrome monitor.
The system has always been
very reliable but recently I've
been having trouble with the
monitor. I’'m not sure what’s go-
ing on, but the symptoms are
that the image flickers ran-
domly. Sometimes it will be per-
fect for a while and then it will
get brighter or darker in random
spurts. If | turn the monitor off
and then on again, the problem
sometimes fixes itself for a
while, but it's only a matter of
time before the flickering re-
turns. Any ideas?—B. Frish,
Los Angeles, CA

You may think of this as a comput-
er problem but any experienced TV
person will tell you that this is a
simple problem with the clamping
circuit on the video input. Most TV's
use a combination of diodes and
resistors to set the white and black
levels to somewhere around a volt
or so. Computer monitors do the
same.

If you have access to the sche-
matic for the monitor, it should be a
fairly simple matter to fix it. All you
have to do is locate the relevant part
of the circuitry and then take a look
at the DC levels with a white and
black screen. You'll probably find
that one of the diodes is intermit-
tently failing. Changing the bad
component is a quick job although it
may take a bit of work—with a
screwdriver—to get your hands on
the component.

If you can’t get the schematic for
the monitor you can still snoop
around with a scope or meter until
you locate the clamping circuit. If
this is the first time you've ever
thought about doing something like
this, my advice is to forget about it
since there are some real knock-
you-down voltages floating around
the inside any TV or monitor.

Since the purpose of your letter

seems to be getting your computer
working again, the best advice is to
buy another monitor. You can get a
monochrome monitor for under 80
bucks these days and they even
come with warranties. If you don't
want to scrap your old monitor, take
the guts out of it and turn the case
into a fish tank. That's what | did with
mine!

LIMITING LED CURRENT

I’'m building a circuit that has
several LED’s as indicators to let
me know how the circuit is per-
forming. Quite often more than
one LED is on at a time, and
since the circuit is battery
powered, it causes a real power
drain. All the LED’s have one leg
in common so | have no way to
control individual brightness.
Isn’t there some simple circuit
that will regulate and limit the
current used by the LED’s, no
matter how many are lit?—W.
Meredith, Elkins, WV

I'm not really clear about why you
can't use separate resistors on the
LED's to individually limit the cur
rents, but there is another way to
solve the problem. The 78XX-series
of voltage regulators have been
around for a long time and are even
available in special low-power con-
figurations. If | had your problem I'd

use whichever regulator was suit-

able and wire it as shown in Fig. 1.
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FIG. 1—THE 78XX-SERIES of voltage
regulators can be used in a configura-
tion like this to limit current rather than
voltage.
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You should tailor the value of the
capacitor to the number of spikes
on the line but, in general, the 0.33
iF capacitor shown in the sche-
matic should work well.

When you set up the regulator as
shown, it works as a current reg-
ulator rather than a voltage reg-
ulator. The output current draw will
be the regulated voltage divided by
R. The only thing to watch out for is
that you don't try to draw more cur-
rent through the regulator than what
it's rated for. But since you only want
to drive a handful of LED's, | don't
think you'll have any problems.

ONLY HALF-WAY THERE

| have a laser printer that I'm
trying to use for printing graph-
ics. The problem is that | can’t
seem to print more than half a
page—the picture is incomplete
and the bottom half of the paper
is always blank. What’s going

.on?—A. McChord, Ames, IO

Laser printers produce terrific
output, but it's amazing that, while
so many people use them, so few
really understand how they work.
The major constraint in printing
graphics with a laser printer is the
amount of memory it has, and that
seems to be your problem as well.

Copy machines and laser printers
are very similar. The former uses an
optical image as the source of its
output and the latter uses an elec-
tronic image in memory for the
source. If you want to print with 300-
dpi (dot per inch) resolution, your
printer will need enough memory to
“take note” of the image. If there's
not enough memory, the printer will
print the page when it runs out of
memory—which, in your case, is
about halfway through the image.

You have two choices to solve the
problem. The first is to add memory
to the printer, and you'll need at
least one and a half megabytes of
RAM to do a 300-dpi full-page

Continued on page 86
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Meetthe new TEST BENCH"

DMMs, with more of what made
the original a best seller.

B+K PRECISION's original TEST BENCH
testers became overnight best sellers
because they fused the power of many
instruments in one compact meter. These
new models also out-feature ordinary
DMMs, and outperform them as well.
All are ruggedized, offer long battery
life and carry a three-year warranty.

With True RMS, 42 digit, 20,000
counts and 0.05% DCV accuracy,
the Model 391 is a BEST BUY.

Now you can have very high accuracy,
extra resolution and True RMS reading at
a very affordable price. The Model 391
Test Bench DMM also has frequency,
logic, duty cycle and data hold. It's even
water resistant.

There’s a TEST BENCH DMM to fit
every application and budget.
Choose from three, 3%a digit TEST BENCH
DMM s, starting with the Model 388A.

All measure AC/DC voltage or current,
ohms, frequency, logic levels and test
components and continuity. The Models
389 and 390 add 41 segmentbar
graphs for smooth peak, null or level
adjustments; Min/Max, memory and
relative modes. The 390 also hasa
temperature probe,

So why carry an ordinary DMM, when
you can grab a TEST BENCH! See your
local distributor for immediate delivery.
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Rest assured, no scope was injured in the making of this ad.

After all, the volunteer is a member of our new TAS 400 family of analog |

oscilloscopes. And every TAS has its entire acquisition system (including

%0 the vertical, horizontal and trigger functions for each input
% channel) housed on a proprietary hybrid circuit. '_E

,& , The result is a kind of scope on a chip.
# One with 75% fewer parts and far greater
e/éo reliability. In fact, the TAS is three times
60¢ more reliable than previous scopes.

7"
64///¢
0/,3
%
0@6
%

What’s more,

each and every

TAS

46W-188405 Copyright © 1992, Tektronix, Inc.
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comes with smashing features like AutoSet, on-screen cursors and readout, dual timebases,

and save and recall settings. Plus a unique user interface that makes the 60 MHz TAS 455

and 100 MHz TAS 465 easier to use and dramatically unlike any other analog scope.

A claim that is further backed up by their remarkably affordable price.

But then a lot of performance for not a lot of money is exactly what the TAS is all about.

Scopes that add to a long list of low-cost Tektronix products. Like our handheld 60 MHz 224

drop on you in one ad. So to learn more
about these and other economical
Tektronix products, call your
authorized Tektronix distributor today.
Or call us at (800) 426-2200, ext. 140
to place your order or for the

00&0 name of the distributor ’\\‘
oo /o nearest you. Q§
s,
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INRUSH CURRENT LIMITER
CORRECTIONS

There are two problems with the
“Inrush Current Limiter”” (Elec-
tronics Now, December 1992).

First, in Fig. 6 on page 49, the
emitter of Q2 and the high end of R5
should be connected to the plus
end of C2 (about 24 volts DC). As
shown, the Darlington transistor,
Q2, and possibly the relay, RY1 (24-
volt DC coil} would burn out.

Second, the circuit is too compli-
cated and overdesigned. | designed
a much simpler circuit, shown here
in Fig. 1(a) and (b). The relay RY1 will
not activate until the resistance of
the NTC thermistor R drops low
enough for the voltage across RY1
to reach about 80 volts (or whatever
the activating voltage for the relay
used might be). Resistor R1 might
be added to slow down the action
by effectively boosting the needed
voltage.

Find the' maximum resistance (of
R1) with which the relay will activate
when connected directly to 120
volts AC, and then use a resistor of
about half that value. That resistor
should be shorted out by another
set of contacts of RY1. The effec-
tiveness of the circuit can be seen
by finding values of fuses at the just-
blow threshold (or just not-blow)
when the circuit is used and not
used (R shorted oub.

| cannot think of an instance when
a delay of one second (or more), as
stated in the article, would be
needed. (If the capacitors in the
power supplies need one second to
recharge after a spike in the loading
current, | would say that the circuitis
in peril, and a major redesign of the
power supply is needed.) Therefore,
the circuit shown here should do the
same job nicely.

PTER PESKA
Taylor, MI

In addition to responding to Mr.
Peska’s comments, | would like to
point out several errors that ap-
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FIG. 1—TWO ALTERNATIVE INRUSH
current-limiting circuits.

peared in the article. There is, in-
deed, an error in Fig. 6 on page 49.
The emitter of Q2 and the high end
of R5 should be connected to the
positive end of C2 (i.e., the positive
24-volt supply). The parts place-
ment diagram, Fig. 7, is correct,

In response to Mr. Peska'’s com-
ment that the circuit is 'too compli-
cated,” I'd like to point out that the
circuit was designed with a line-de-
rived regulated power supply for
several reasons. The main reason to
combine such a power supply and
timer circuitry was to illustrate the
concept of a transformerless line-
derived, regulated power supply.

This circuit is popular in such
commercial products as remote-
controlled lamp/appliance control-
lers. Other advantages of the circuit
are that it is independent of the load
connected to it, and it features a
predictable and easily adjustable
time delay. Finally, the circuit is not
that ‘‘complicated’’ in the first

WWWW americanradiohistory com Ee ms e
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place: It does not consist of many
components, and it is easy to con-
struct. | agree that Mr. Peska's cir
cuit is much simpler and will work,
but my project was designed for the
reasons stated in the article.

My response to Mr. Peska's com-
ment that a delay of more than one
second is unnecessary is that the
circuit allows for a wide range of
delays by appropriate selection of a
fixed resistor or by the use of a
variable resistor. Delays of one sec-
ond or less are easily obtained by
choosing a suitable resistance (sim-
ply reduce the value of R4). Again,
the wide range of time delays possi-
ble was given in Table 1 to illustrate
the versatility of the circuit.

In the parts placement diagram
(Fig. 7). resistor R8 should be la-
beled MOV1, R9 should be labeled
R8, and R10 should be labeled R9

‘(there is no R10 in the circuit).

In the first sentence of the last
paragraph on page 48, the sen-
tence containing the phrase “shorts
out thermistor R9’’ should read
“shorts out thermistor R8. '—
Douglas Wirth

AUDIO UPDATE COMPLAINT

Larry Klein's November Audio
Update contains gross errors and
unwarranted assumptions, and it is
insulting to audiophiles and readers.
For example: The "'Hafler test”
shown in Fig. 1 has a fatal error in
that the amplifier is not evenly load-
ed. Changes in an amplifier's load
usually alter the response of the
system significantly, and this
change would be included in the null
speaker signal.

Klein assumes that a better am-
plifier will make a better system:;
this is not necessarily so. The equip-
ment surrounding an amplifier will
interact with the amplifier for better
or worse, and this makes it difficult
to judge an amplifier accurately
without considering the related
equipment. For this reason, respon-
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sible reviewers list the equipment
used with the unit under test.

Klein also ignores the fact that
audiophiles have a wide range of
music preferences that influence
equipmient purchasing decisions. |
argue that one can objectively eval-
uate equipment, but must include
other factors such as performance
expectation and personal musical
preference.

Klein fails to recognize that so-
phisticated listening skills take time
and effort to develop into a useful
tool for evaluating high-end audio
equipment. | find his attitude typical
of those whose hearing is un-
developed and whose experience
seems to be the result of confiding
in salesmen, listening to rumors,
and “wannabe’” experts. Klein's in-
competence is so complete that he
probably would even claim that
CD's sound better than records,
contrary to what is obvious.

S.D.
Address withheld by request

Mr. Duncan’s long letter (heavily
condensed for space reasons) con-
tains several technical and philo-
sophical confusions—aside from
being stupid and insulting. To start:

The Hafler circuit shown in Fig. 1
of my article connects the “null”
speaker so it can compare only the
input and output of the right chan-
nel, which is loaded with a conven-
tional speaker. The resistance
loading on the left channel output
simply provides the input signal for
the right channel.

If I understand Mr. Duncan cor
rectly, he believes that it's more im-
portant to match the complemen-
tary defects of amplifiers and other
equipment than to seek the best
performance from each. Since well-
designed power amplifiers—which
were the subject of my article—are
essentially audibly perfect within
their power ratings, Mr. Duncan's
mix-and-match approach is chasing
a wild goose up a blind alley. Inciden-
tally, the only "“responsible” high-
end reviewers that | know about
write for The Audio Critic, men-
tioned last month.

As to my inexperience in critical
listening, | became an avid au-
diophile in the early 1950's when hi-
fi equipment first became available
in the U.S. For five years | worked as

a technician for an electronics kit
manufacturer, where | made tests,
did repairs, and handled the tech-
nical correspondence on my em-
ployer’s kits that included hi-fi kits.
In the evenings and on weekends |
“moonlighted” as a freelance hi-fi
serviceman.

After being a technical editor at
Popular Electronics for two years
and a similar magazine for another
two years, | became the technical
editor of Stereo Review, where | was
in charge of its equipment-testing
program for about 20 years. During
that time | auditioned countless
products in my home and office lis-
tening room.

Moreover, | was invited to visit the
test laboratories and factories of au-
dio equipment manufacturers in En-
gland, Germany, Japan, Denmark,
Hungary, Austria, Canada, and the
U.S. during that 20-year period. At
all those locations | was asked to
evaluate the sound of their products
(mostly loudspeakers), and | fre-
quently was able to validate my re-
sponses against objective test
data.

I do not “confide” in salesmen,
rumorlmongerls, and “wannabes.”
However, | know many product engi-
neers and audio researchers—and
guess what—most of them agree
with me that, in general, CD's do
sound better than LP's—if only for
their superior signal-to-noise ratio.

It's always good to hear from a
fan.—Larry Klein

AN AUDIO/VIDEO-PHILE

| recently discovered Electronics
Now, checked out every back issue
from my public library branch, and
spent many rewarding hours read-
ing each one from cover to cover. |
can't follow everything yet, but | ex-
pect that will come with time.

On a general note, | enjoyed Larry
Klein's debunking of some of those
outrageous claims from au-
diophiles. | now have an authority to
quote when | say that | cannot dis-
cern any significant difference be-
tween my $5000 equipment and the
$20,000 worth of equipment that is
supposedly being installed in aver
age 18 X 15-foot American living
rooms.

| haven't seen one subjective au-

continued on page 70
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Earn Your B.S. Degree
in
ELECTRONICS

or

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
see mailing address below.

[ ]

Accredited by
the Accrediting Commission of the
National Home Study Council

GRANTHAM
College of Engineering
Grantham College Road
Slidell, LA 70460

Y
3
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EQUIPMENT REFPORTS

 B+K Precision Model 1686 DC Power Supply

Electronics Now, March 1993

-
-]

vaermur 12-volt

_ equipme
 supply.

CIRCLE 10 OM FREE INFORMATION CARD

hether powering a pro-
totype circuit or providing
power for equipment

being serviced, the bench-top DC
power supply is an essential tool for
anyone in the electronics industry.
It's also essential for any anyone
who plays an active role as an elec-
tronics hobbyist. B + K Precision
(6470 W. Cortland St., Chicago, IL
60635) has recently introduced the
Model 1626, a supply that is ideal
for powering equipment rated at 12
volts.

The 1686 can deliver an output
from 3 volts to 14 volts DC with a
maximum current of 12 amperes.
That high current rating is sufficient
to power most car stereo systems,
even those with high-power ampli-
fiers. Most mobile amateur radio
equipment, as well as CB trans-
ceivers, marine radios, and other
high-current automotive accesso-
ries can be powered safely from the
1686.

The maximum output current
available from the power supply is
proportional to the output voltage.
When the supply is set to deliver
13.8 volts—which is the operating
voltage for most equipment nomi-
nally rated at 12 volts—the 1686 can
deliver 12 amperes continuously to
the load. That drops to 10 amperes
at 12 volts, 4.5 amperes at 5 volts,
and 2.5 amperes at 3 volts.

At all voltage settings, the spec-
ified load regulation is less than
0.8% That is, regardless of the load

nt with this rugged

T e e o LR R FoAEd SLPRLT

at the output terminals, the supply's
output voltage will deviate less than
0.8% from its initial setting. The line
regulation of the supply is also rated
at 0.8% from 108-132 volts AC.
That means that regardless of the
change in the line voltage to which
the supply is connected, the output
voltage will deviate less than 0.8%.
The ripple and noise is specified at
less than 10 millivolts rms. Overload
current limiting provides protection
against excessive overload or
short-circuit output.

The 1686 is housed in a black
metal cabinet that measures about
5% X 6x12 inches; it weighs just
over 12 pounds. The front panel fea-
tures a pair of easy-to-read analog
meters along the top edge, one for
voltage and the other for current—
that provide an indication of what
the supply us doing at a glance. To
the right of the meters is a rotary
knob that controls the output volt-
age. The bottom half of the panel
contains two sets of output con-
nectors, a power switch, and two
LED indicators.

The main voltage-output is pro-
vided on a set of binding posts. Two
sets of spring-loaded terminals—
much like the kind commonly found
on audio speakers—are provided
for connecting low-current loads.
The tie points can supply a max-
imum of 2 amperes. Above the
power toggle switch is an LED that
serves as a power-on indicator.
Above that is an LED that indicates

WwWwWwWw americanradiohistory comm

that the supply is in an overload con-
dition and has reduced its output
voltage.

The rear panel contains a fuse
holder and a small fan. The fan,
which helps to keep the supply
compact by reducing the size of the
heatsinks needed, does not run
constantly. Rather, it is controlled by
a thermostat, and comes on only
when the internal temperature of
the supply is too high for safe opera-
tion.

The outputs of the supply are iso-
lated from the chassis and earth
grounds, which is essential for flex-
ibility in connections. If required, for
example, the positive output can be
connected to ground for powering
positive-ground automotive equip-
ment.

The isolated outputs also allow
multiple supples to be connected
together in series or parallel for
powering equipment that has higher
voltage and current requirements.
For example, connecting two sup-
plies in parallel will provide a contin-
uous source of 24 amperes, while
connecting two supplies in series
will provide an adjustable 6 to 28-
volt power supply.

The model 1686 can operate from
either 120-volt or 230-volt AC power
lines with frequencies of 50 or 60
hertz. A slide switch on the bottom
of the chassis permits easy selec-
tion.

We found the operation of the
model 1686 to be quite straight-
forward. The manual supplied with
the supply was more than adequate,
and we were happy to find that cal-
ibration instructions were included
there.

B+ K Precision has priced its
model 1686 at $199. We think that
the supply is ideal for service shops
that regularly repair mobile equip-
ment, as well as for retailers who
need to power equipment on dis-
play. Of course, radio amateurs will
also appreciate the 12-ampere con-
tinuous duty rating. Q
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Graduate as a Fully Trained
Electronics Professional!

If you want to learn about electronics,
and earn a good income with that
knowledge, then CIE is the best
educational value you can receive.

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
commitment 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

SEND FOR YOUR CIE HOME
STUDY COURSE CATALOG AND
RECEIVE A FREE 24 PAGE CIE
ELECTROMNIC SYMBOLS
HANDBOOIK!

Includes hundreds of the most

largest home study school specializing
exclusively in electronics. CIE has
been training career-minded students
like yourself for nearly sixty years and
we're the best at our
subject....ELECTRONICS...BECAUSE
IT'S THE ONLY SUBJECT WE TEACH!

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

CIE's AUTO-PROGRAMMED?® lessons
are a proven learning method for
building valuable electronics career
skills. Each lesson is designed to take
you step-by-step and principle-by-
principal. And while ail of CIE lessons
are designed for independent study,
CIE's instructors are personally avail-
able to assist you with just a toll free
call. The result is practical training...
the kind of experience you can put to
work in today’s marketplace.

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

CIE pioneered the first Electronics
Laboratory Course and the first
Microprocessor Course. Today, no
other home study school can match
CIE's state-of-the-art equipment and

PITED g
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o
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frequently used electronic symbols. :Il

Fublished exclusively by CIE for
our students and alumni. Yours
free when you request a CIE
Course Catalog.

WWWW.americanradiohistorv.comm

training. And all your laboratory
equipment, books and lessons are
included in your tuition. It’s all yours
to use while you study and for on-the-
job after you graduate.

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

SEND FOR YOUR CIE
COURSE CATALOG AND
WE'LL SEND YOU A FREE
24-PAGE CIE ELECTRONIC
SYMBOLS HANDBOOK.

YES! | want to get started. Send
me my CIE course catalog including
details about the Associate Degree
Program. (For your convenience, CIE

I wil'have a representative contact you
I - there is no obligation.)
| AE48
I Please print Clearly
I Name
i
.= ] Address
1 City State
i
1 zip _ Age
I
| Phone No. (____)
Check box for G.I. Bill Benefits
[} Veteran Active Duty
;; 1776 East 17th Street
el Cleveland, Ohio 44114

A School of Thousands.
A Class of One. Since 1934.

.|

e
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Use The Free Information Ce;rd for fast response.
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Understanding Digital Trou-
bleshooting: Third Edition;
by Don L. Cannon. Sams,
Division of Macmillan Com-
puter Publishing, 11711
North College, Carmel, IN
46032; Phone:
800-428-5331 or
317-573-2500; Fax:
800-448-3804 or
317-573-2655; $24.95.
Digital systems must be
effectively maintained if
they are to operate reliably
at peak performance lev-
els. That is the central
theme of Don Cannon's
book on troubleshooting
digital electronics. Mixing
general tutorial information
with “how to™ instruction,
the book is intended to
help readers keep their dig-
ital circuits operating prop-

erly “in the pink."”
Intended for readers with
a wide range of experience
and formal technical back-
ground from the novice

hobbyist to the experi-

enced professionals, Can-
non’s book includes com-
prehensive text on basic
electronic engineering con-
cepts and the fundamen-
tals of digital circuitry. After
readers have learned (or re-
freshed their knowledge) of
the fundamentals, they will
be ready to start trou-
bleshooting.

Cannon explains how to
locate faults in digital cir-
cuitry and make repairs of
increasing complexity on
everyting from simple con-
trol circuits to computers.
Chapters cover the tech-

Understanding
Digital

Troubleshooting

o 1 m
o M m: hll‘
~ of dighal sysiems
» Exploins basic

. puntiples and

* troubleshooting
technigues

P> Pertect for those
interested in
eiecironic
technology

Third Edition

CIRCLE 40 ON FREE
INFORMATION CARD

niques for troubleshooting
with advanced timing tech-
niques, analysis of serial,
parallel, synchronous, and
asynchronous circuits, sig-
nal tracing, and the use of
logic clips and probes, and
other specialized digital
test equipment.

The book also covers the
solution of problems in se-
quential logic circuits, how
to test complex digital de-
vices, and how to select
logic analyzers and com-
puter test equipment ap-
propriate to the mainte-
nance task at hand. Each
chapter includes a self-quiz
to permit readers to evalu-
ate their progress and un-
derstanding of the subjects
to which they have been in-
troduced.

Professional Equipment,
Catalog No. 33. Profession-
al Equipment, 153 Plainview
Road, Woodbury, NY 11797,
Phone: 800-334-9291; Fax:
516-367-7405; free.

This 36-page catalogis a
source book of information
on specialty tools available
for such tasks as maintain-
ing air conditioning, heating
and ventilating equipment,
monitoring the environ-
ment, and inspecting in-
dustrial equipment. Pic-
tures and information are
provided in the catalog for
the latest moisture meters,
gas detectors, circuit ana-
lyzers, flow meters, and in-
dustrial electronic test
equipment.

Catalog No. 33 will be of
interest to maintenance en-
gineers, architects, and in-
spectors, as well as those
with responsibilities for the
enforcement of electrical

WWwWww americanradiohistory comm
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and fire safety codes. Use
Professional Equipment’s
toll-free phone number to
learn what specialized
tools are available for your
specific maintenance and
inspection tasks.

Glossary of DC/DC Convert-
er Terminoiogy. Conversion
Devices, Inc., 15 Jonathan
Drive, Brockton, MA 02401;
Phone: 508-559-0880; Fax:
508-559-9288; free.

This 10-page application
note is the firstin a planned
series from Conversion

CIRCLE 38 ON FREE
INFORMATION CARD

Devices, a designer and
manufacturer of DC/DC
converters. It contains
more than 180 definitions
of terms commonly associ-
ated with DC/DC convert-
ers and power supplies.
Arranged in alphabetical
order, the technical terms
are simply and completely
explained. [§)
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The DMM our
customers designed.

Pulse Detector

5/’0///& Nemr-Driven Feature Selection

The RNS (ACLC)

C‘m}o/efe Aufo Fower Doty

Before we built the new generation Beckman
Industrial Series 2000 DMMs, we asked people
like you what you really want.

You want more. More test and measurement
capabilities. More troubleshooting features. All
in an affordable hand-held DMM. The Series 2000
features the widest range Frequency Counter in
any professional DMM, a full-range Capacitance
Meter, True RMS measurements, Intermittent
Detection, 50ns Pulse Detection, and Peak
Measurement capabilities. Plus, the Series 2000
is the only meter to offer autoranging Min/Max
recording and relative modes.

You want a DMM that’s easier to use. The
Series 2000’s display is 25% larger, with bigger
digits and backlighting for easier reading, even
in the worst light. Plus the fast 4 digit display
provides the high resolution needed for adjusting
_power supplies and generators down to ImV.
And only the Series 2000 features a menuing
system for fast, simple teature access.

A

Made in the USA

WAVETEK INSTRUMENTS DIVISION
5045 Balboa Ave., San Diego, CA 92123

Fieryptic Backlight

Feak tolf

' Copartamce Neter o 200"
F/zyuzixr Courter o 2Nz

- Extersive Safety Fedfues

The Beckman Industrial Series 2000, priced
from $209 to $279 offers you the best perfor-
mance for your dollar. Look again at these features:

* 4 Digit, 10,000 Count Resolution

* Basic Accuracy to 0.1%

¢ True RMS, AC or AC on DC

+ 0.01Q Resolution

e Automatic Reading Hold

* 1ms Peak Hold

¢ Fully Autoranging Relative and Min Max Modes
¢ Intermittent Detector

* UL1244, IEC1010 Design

* Three Year Warranty

The Series 2000 offers the most solutions for your
everyday test and measurement needs. The only
DMMs designed by the people who use them. You.

For more information on these new DMMs
call (outside CA) 1-800-854-2708 or
(inside CA) 1-800-227-9781.

USA (619)279-2200 « UK (384)442394 « FRANCE (1) 4302 7606  GERMANY (089) 960 94 90 WAVE I E K

‘Bl (formerly Beckman Industrial instrumentation Products Division) is now a part of Wavetek Corporation.
CIRCLE 98 ON FREE INFORMATION CARD
WwWwWwWw americanradiohistory comm
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NEW PRODUCTS

HANDHELD NTSC COLOR
GENERATOR. A television/
video signal generator
small enough to fit into a
field-service kit is now
available from B+ K Preci-
sion. The Model 1221, said
to offer the same ca-
pabilities usually found only
in bench models, gener-
ates 14 patterns of stable
video signals for testing,
servicing, and adjustment
of TV's and other video
equipment.

The generator's patterns
include standard NTSC
color bars (with and with-
out IWQ), full-field IWQ,
split-field color bars with
reverse bars and red,
green, blue, and black
rasters. It also offers six
convergence patterns. For
monochrome tests, the
chroma can be turned off to
display the luminance level
only. A 1-kHz subcarrier au-
dio tone can also can be
switched on or off.

CIRCLE 16 ON FREE INFORMATION CARD

Generator outputs in-
clude composite video, IF
(45.75 MHz, crystal-con-
trolled), and CH3 and CH4
(crystal-controlled). For
testing CGA computer
monitors, a 9-pin D-type
connector provides an
RGB output. The user can
select either interlaced or
progressive scan, TTL or
low-level (analog level) for
RGB outputs.

The Model 1221 is

housed in a rugged, light-
weight aluminum case that
acts as an RF shield. It can
be powered by the included
AC adapter or an external
12-volt DC to 18-volt DC
source.

The Model 1221 NTSC
color signal generator is
priced at $369.

B +K Precision
Chicago, IL 60635
Phone: 312-889-1448
Fax: 312-794-9740

Electronics Now, March 1993
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UPGRADED 90 SERIES
SCOPEMETER. Fluke's up-
graded ScopeMeter com-
bines a 50-MHz, 25-
megasamples per second
dual-channel digital stor-
age oscilloscope with a
digital multimeter. It has
been given a Version 4
software upgrade.

This ScopeMeter in-
cludes a lot of new features
intended to improve its
flexibility and “user friend-
liness.” They include per-
cent duty-cycle measure-
ments for pulse-width
modulated signals in con-
trol circuits, 30-ohm range,
and 0.01-ohm resolution

for tracing elusive shorts.
Other new features include
a “time stamp” to mark the
occurance of minimum and
maximum values, wave-
form inversion on both
channels for easier calcula-
tions, and increased fre-
quency-counter resolution.

The upgrade also in-
cludes circuitry that returns
the instrument to previous
settings when changing
between the meter mode
and the scope mode. Addi-
tional record functions are
included, and there is con-
tinuous meter-mode dis-
play of voltage, frequency,
and duty cycle. A smart

trigger algorithm allows
hands-off duty-cycle mea-
surements of pulse-width
modulated motor-control
waveforms.

The three ScopeMeters
(Models 93, 95, and 97) of-
fer oscilloscope and digital
multimeter functions. They
all include such features as
autoset, waveform and set-
up memory, combined dis-
play of meter results and
waveforms, and conve-
nient menus. The Mode/ 97
also features a built-in sig-
nal generator, acomponent
tester, and remote control
through an optically iso-
lated RS-232 interface,
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printer interface, and dis-
play backlighting.

The price of the
ScopeMeter Model 93 is
$1350, the Model 95 is
$1650, and Model 97 is
$1950. Upgrades of earlier
ScopeMeter's are $155.
John Fluke Mfg. Co., Inc.
P.0. Box 9090
Everett, WA 98206
Phone: 800-44-FLUKE

FOIL-SHIELDING TAPES KIT.
Foil-shielding tapes are
now available from 3M in
convenient kits. Each kit
contains 3M's full line of
shielding tapes organized
in a compact dispenser
box. The Scotch brand
tapes are intended for relia-
ble point-to-point electrical
contact. Examples of ap-
plications include EMI/RFI
shielding, grounding, and
electrostatic-charge drain-
ing.

The eight ¥s-inch-wide,
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Introducing

Australia’s
Leading
Electronics
Magazine...

SILIGOI
GHIP ©

p—_—y Packaged in a specially prepared format guaranteed
J?»ﬁ’é@gfé’,{,‘&“"“ to excite the electronics hobbyist with new ideas,
0i
wN YOUR

oo o, novel projects, extraordinary features and down-right
| TURN. TE 4
_ Hgmggg‘,%isv good reading.

Silicon Chip, the most popular hobby
electronics magazine south of the equator is
written for you; if you are fascinated by building projects,
increasing your understanding of theory, fixing consumer
electronic products, and keeping up-to-date with world-wide
trends within your electronics interests.

Silicon Chip, an Australian publication, is reprinted in the
United States offering the best of selected articles suitable

for North American readers.

Plan to become
a reader of
Silicon Chip.

NURSERY
BULD S ONITOR

Inside Silicon Chip you will discover how the other
side of our world—down under—approaches the

same hobby interests as you do, with ramifications
that will amaze you.

Detailed construction projects to appear in upcom-
ing issues of Silicon Chip include:

4-Channel Guitar Mixer
Adjustable 0-45V, 8A Power Supply

Become
Interphone Digital Telephone Exchange A Charter
1.5V to 9V DC Converter Subscriber
Multi-Sector Home Burglar Alarm

{ Today
1-Megabyte Printer Buffer
Exciting and imaginative Features like:

Understanding Computer Memory

; N How to Interlink Musical Instruments
you are fascinat- ’ J 7

| What’s New in Oscilloscopes
especially the hobby

\ SILICON CHIP, 500-B Bi-County Boulevard, Farmingdale, New York 11735 En393
aspects related to t

-
EN393 ¢
- A 1 I'm convinced! Enroll me as a Charter Subscriber. Enter my subscription as designated below 5 =
construction projects, ! ' S
theory, applications in ! United States of America Canada ' =3
home and shop, and 1 [] 12 issues for $29.95 [J 12 issues for $40.61 1 =
latest develo m%nts it | RAtROes Er 8P Es (J 24 issues for $70.57 ' ©
p I d, ' {Includes postage & G.S.T.) v w
f [l
you are compz ff{ FO’, .‘(] Payment enclosed Please charge my VISA [J Mastercard ' g
eXpe”m_e.m Aan ‘?("t’, 1 For your convenience, if paying by credit card: To avoid any Interruption in service, your subscription will be renewed 2
then _S|||C°n ChlP 1S | automatically at 12-issue Intervals, at the then prevailing introductory rate, until you advise us to cancel it. X 8
your kind of magazine. ! Signature ' g
1 . . )
Silicon Chip is available | sAccountNo. _____________________ Expiration Dale _ e 2
exclusively by subscription. .‘Offer valid in the U.S.A. and Canada only. No foreign Orders. ' 3
So take advantage of this 1 Name AT e \
J [
greatopportunity and start (Address =4 — 1
your Charter Subscription 41— : = O Ll __Zip |
today. '..A” orders payable in U.S.A. funds only. Allow 6-8 weeks for delivery. '
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www.americanradiohistory.com

Electronics Now, March 1993

N
(=]

I TROUBLESHOOTING

¢ AND REPAIRING |
AUDIO & VIDEO

CASSETTE
PLAYERS
& RECORDERS

3795-XX $29.95
Counts as 2

Understanding IC
Operations
Ampiitiers

Third Edition

3195P-XX $22.95
Counts as 2/Softcover

585120 $12.95
Softcover

Video Scrambling
& Des bling
tor Satellite & ™

-

685107-XX $24.95
Counts as 2

2613P $18.95
Softcover

B FLICTRONC
"6 i 895 COMPONERTS
PERSONAL
A Complete
Reference for
Project Builders

3671P $18.95
Softcover

3677-XX  $34.95
Counts as 2

BUILD YOUR OWN
LASER, PHASER,
ION RAY G

AND OTHER WORKING
SPACE-AGE PROJECTS

me BEST or

Ciarcia's Circuit Cellar

1604P $17.95
Softcover

011019-XX $39.95
Counts as 2

583804-XX $19.95
Counts as 2/Softcover

Build Your Own
386:3868\ Compatible

and Save ¢ Bundl

4089P $18.95
Softcover

Lenk' Video
Handbook

permion ami Troudiestoolyg

3241P $16.95
Softcover

4143 $22.95

{

"HOME™

- bk 218

HOMER L DAVEROR

2883P $18.95
Sottcoves
THE GIANT BOOK OF‘
ELECTRONICS |
PROJECTS

1367P $29.95
Softcover

Iiéslgnlng. Sulldinj-
ant Yesting Your

4

Own Speaker System|

WITH PROJECTS

3374P $16.95
Softcover

BEGINNER'S B
GUIDE TO
READING f

SCHEMATICS

SECOND EDITION
-y -

3632P $10.95
Softcover
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i

Master
Handbook of

# Practica!
fectronic Circuits

804P-XX $21.95
Counts as 2/Softcover

L

4199 $27.95

3107P $18.95
Softcover

B80B GROSSBLATT'S

DESIGN

3610 $28.95

THE
ILLUSTRATED
DICTIONARY

OF
ELECTRONICS
FIFTH EDITION

3345P-XX $26.95
Counts as 2/Softcover

MASTER!
NK

[ omen L G

3438-XX $39.95
Counts as 2

TROUBLESHOOTING
AND REPAIRING
SOLID STATE TVs

Second Edition

 3700-XX $36.95
Counts as 2

l'rv REPAIR

vrox BEGINNERS !

EDIT10Y

FOURTH

i

!

3627-XX  $29.95
Counts as 2

_
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only 49—5

(values up to $161.75)

Select any 5 books

when you join the ELECTRONICS BOOK CLUB"®

BUILD YOUR OWN 4
WORKING
HBEROPTIC

aF N6 |
=

Home Remote-Control
& Automation Projects

INFRARED

ihe compiete baok o

Masftering

FEATURING 77
et iy ELECTRONICS
PROI'[ETS PROJECTS

How to Test
Almost Everything
Electronic

I oo
= B 1

_Second Edition

SIAN FRENDSS

3589 $27.95

e
T S e s 52595 RN
g Lol | omem SRR vou AN BULLD
Tools, Toers. S £ MANUAL g

and Tips
he Hobbvist

3457 $29.95

E Second Edition

& Repalring

3672P $18.95 3414-XX  $39.95 2800P $16.95
Softcover Counts as 2 Sottcover VC Rs
ENCYCLOPEDIA OF { $
ELECTRONIC | troubleshooting T
“CIRCUI - with your
?(!EJ?AEOT«? R TRIGGERED-SWEEP TROUBL
OSCHLOSCOPE 8 AND REPAIRING
Mg Ll ) COMPUTER
¥y o fo o o . PRINTERS
rPFFPF?" ""‘:,’f,’,’;‘,‘.ﬁ,',""" S D
7Py p p py pu !

1938-XXX $60.00

3669 $27.95
Counts as 3

As a member of the

Electronics 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. I
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 NEW Bonus
Book Program. Your only obligation is to purchase
3 more books during the next 12 months, after
which you may cancel your membership at any

time. (Publishers’ Prices Shown)
All books are hardcover unless otherwise noted. ©1993 EBC

A shipping/handling charge & sales tax will be added to all orders.
If you select a book that counts as 2 choices. write the book number

2880P $14.95
Softcover

PEOPPOIIIPIDP
3923 $32.95

3777-XX $32.95
Counts as 2

i coupon is missing, write to: Electronics Book Club, Blue Ridge Summit, PA

Troubleshooting

CHom

17294-0810

ELECTRONICS
=BOOK CLUB"

Blue Ridge Summit, PA 17294-0810

ling charge and sales tax will be added to all orders.

YES! Send the 5 volumes listed below, billing me just $4.95 plus ship-
ping/handling & tax. Enroll me as a member of the Electronics Book Club
according to the terms outlined in this ad. If not satisfied, | may return the
books within ten days and have my membership cancelled. A shipping/hand-

If you select a Counts as 3 book, write the book number in one box and

If you select a book that counts as 2 choices, write the book number in one box and XX in the next.

XXX in the next 2 boxes.

in one box and XX In the next. it you select a Counts as 3 choice, Name
write the book number in one box and XXX in the next 2 boxes.
Address
Your most complete and City _ State
.
comprehensive source for Zip. Phone

the finest electronics books

Valid for new members only, subject to acceptance by EBC. Canada must remit in U.S. funds drawn on
U.S. banks. Applicants outside the U.S. and Canada will receive special ordering instructions. RE393C
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four- yard-long rolis include
one each of: 1170 (alumi-
num), 1181 (copper), 1182
(double-coated copper),
1183 (tin-alloy-coated cop-
per), 1194 (copper), 1245
(embossed copper), 1267
(embossed aluminum), and
1345 (embossed tin-alloy-
coated copper). Replace-
ment rolls are available
from the same source as
the kits.

The kit simplifies the
task of finding the right
tape when it is needed. The
4% 4 x 7.5-inch container
is labeled with useful tech-
nical and applications infor
mation about the tapes:
product number, backing,
adhesive type and thick-
ness, adhesion, resis-
tance, and shielding effec-
tiveness.
3M Electrical Specialties
Division
Building 130-3N-56
6801 River Place Blvd.
Austin, TX 78726-9000
Phone: 1-800-328-1368.

900-MHz RADIO POWER
MODULE. Motorola has in-
troduced 7.5-volt RF power
modules that operate in the
806-940-MHz frequency
range with an input power
of 1 milliwatt and an output
power of 4 watts. The
MHWB804 Series is intend-
ed for cellular telephone,
trunking, or other two-way
radio systems.

The series includes two
modules that differ only in
operating frequency band.
Both are packaged in
cases less than Y--inch
wide. According to

Motorola, the modules are
exceptionally stable, rug-
ged, low in harmonics, and
have wide dynamic ranges.

The MHWB804-1 oper-
ates in the 800 to 870-MHz
range, and the MHW-

&
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804-2 operates in the 896
to 940-MHz range. The
MHWB804-1 is priced at
$50.82 and the MHW-
804-2is pricedat $52.36 in
1 to 399 quantities.
Motorola, Inc.—E114

5005 East McDowell Road
Phoenix, AZ 85008

Phone: 602-244-4597

Fax: 602-244-4597

DIRECT DIGITAL SYN-
THESIZER KIT. This direct
digital synthesizer from
Novatech can produce out-
put signals up to 12 MHz.
The DDS-3 direct digital
synthesizer kit can be pro-
grammed to produce sine
and TTL/CMOS-compati-
ble signals from 2 Hz to 12
MHz in 2 Hz steps. Its out-
put frequency is set with a
23-bit binary word intro-
duced by DIP switch or rib-
bon cable.

CIRCLE 20 ON FREE
INFORMATION CARD

The synthesizer's output
amplitude is 1.4 volts peak-
to-peak into an open cir-
cuit. Fast switching of the
output frequencies can be
obtained because the tran-
sition time for changing fre-
guencies is less than 250
nanoseconds. Spectral pu-
rity is specified as better
than —90-dBc phase noise
at 1-kHz offset, —45-dBc
spurious, and —40-dBc
harmonic.

Stability is specified as
better than 10 ppm. The
DDS-3is powered by * 5-
volt DC power. The kit in-
cludes a 3.5 x4.5-inch
printed circuit board and all
necessary parts.

The DDS-3 kit is priced
at $119.95 plus S5 for ship-
ping and handling.
Novatech Instruments, Inc.
1530 Eastlake Ave. E.,
Suite 303
Seattle, WA 98102
Phone: 206-328-6902
Fax: 206-328-6904

CELLULAR NOTEBOOK
LINK. A prominent Finnish
electronics manufacturer
has introduced its Cellular
Notebook Link. Nokia de-
signed the link for use with
Compaq notebook com-
puters equipped with the
SpeedPAQ 144 modem

CIRCLE 21 ON FREE
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and Nokia 121 cellular
phones. The link permits
data and fax transmissions
to be sent and received
over a cellular network.
The interface is a coiled
cable with a quick-release

W americanradinohietory comoo. o

data cradle that holds the
phone while it is in the fax/
data mode. That design
eliminates the separate in-
terface box required in
most mobile data installa-
tions. The link needs no ex-
ternal battery because the
interface is powered by the
phone’s battery and the
computer’s internal power
source.

When used with the
Compaq SpeedPAQ 144
modem, the Cellular Note-
book Link transmits data at
4800 bits per second.
However, if the data is com-
pressed, Nokia says the
data throughput will ex-
ceed 11,000 bps. Fax
transmissions are sent and
received at 9600 bps.
Nokia Mobile Phones, Inc.
2300 Tall Pines Drive
P.0. Box 2930
Largo, FL 34649-2930
Phone: 813-536-5553
Fax: 813-530-7245

STANDBY POWER SUP-
PLIES. Perma Power Elec-
tronics is offering a series
of standby power systems
for backing up computers
and peripherals if power
fails. WatchDOS supplies
can be used with any DOS-
based computer or net-
work, but cannot be used
with Windows or memory-
management software.
Each system includes a
“Hibernate” software util-
ity program.

CIRCLE 22 ON FREE
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When AC-line power
fails, the software detects
a signal from the backup
power supply, transfers
conventional, expanded,
and extended memory and
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data to the hard drive, and
then safely shuts down the
computer. When AC power
is restored, the software
system restarts the com-
puter, restores all memory,
and resumes program ex-
ecution at the point of
power interruption.

The 400-VA Model
DPS-400!is priced at $299
and the 600-VA Model
DPS-600L, for single per
sonal-use 386 computers,
has price of $375. The 800-
VA Model DPS-800L, for
office 386 and 486 com-
puter systems, has a price
of $489.

Perma Power Electronics,
Inc.

5601 West Howard Avenue
Niles, IL 60714

Phone: 708-647-9414

Fax: 312-763-8330

CW TRANSCEIVER. This 5-
watt, 20-meter CW trans-
ceiver covers the 14.000-
to 14.075-MHz band. MFJ

Clean Without CFCs

or 1,1,1-Trichloroethane
With New HCFC Blend
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compact transceiver mea-
sures only 2.25 x6 x6.5
inches. It has a sharp, 8-
pole crystal filter, 500-Hz
bandwidth, and Vernier
tuning. The tranceiverhas a
5-watt transmitter, a super-
heterodyne receiver, audio-
derived AGC, CW side-
tone, and a built-in speaker
with an earphone jack. The
MFJ-9020 is powered from
12to 15 volts DC, and it fits
in a briefcase.

The price of the
MFJ-9020 CW transceiver
is $179.95.

MFJ Enterprises, Inc.
P.0. Box 494
Mississippi State,
39762

Phone: 1-800-647-1800

MS

Tech Spray has developed a fast-acting and highly effective cleaner
called Envi-Ro-Tech™ 1677 (1677) that uses a formulation of HCFCs
and other non-CFC chemicals.

This extremely pure product is non-corrosive, making it safe for use
on most electronic equipment. Envi-Ro-Tech 1677 is effective in
removing oils, greases, dirt, silicone, fluxes and similar soils.

Although Envi-Ro-Tech 1677 has universal cleaning power, its low

surface tension
makes it ideal for
precision and mic-
roscopic cleaning.

For a sample of
this, or any Tech
Spray cleaner,
defluxer, duster or
freeze spray, contact
our Technical Assist-
ance Department
toll free at
1-800-858-4043.

-

Enw—Ro Tech™ 1677 (1677)

TECH SPRAY, Inc.

P.O. Box 949

Amarillo, TX 79105-0949
(806) 372-8523

Enterprises’ MFJ-9020

Fax: 601-323-6551.

©1992 TS
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As the demand tor computers and microprocessors
in business, manufacturing and communications
continues to grow, so does the need for qualified
technicians. It's not unusual for experienced
technicians to earn from $30,000 to more than
$40,000 a year.* Now through Peoples College
of Independent Studies you can train for this
exciting field without interrupting your job or
home life.

. Electromcs & Microprocessor Technology

o Industrial Electronics & Microprocessor
Technology

e Communications Electronics with Micro-
processor Technology

» Computer Servicing & Electronics Technology

® Specialized Associate Degree In Electronics
Technology

Depending on the program you select, you'll
perfect your skills using this advanced equipment,
included in the price of tuition:

¢ IBM-Compatible Personal Computer
¢ Digital Multimeter

e Digital Logic Probe

¢ Elenco Oscilloscope

¢ Portable Cellular Telephone
{* Source: US. Bureau of Labor Statistics)

— Train at HOME to be an mem
—= Clectronics Tezt:hnu:iant

Peoples College introduces some training firsts to
make your learning experience more complete:

» Accelerated Learning System — a scientifically
proven study system that helps you learn faster
and easier than ever before.

e Video Tutor Training Tapes — give you a
permanent, visual record of informative lectures
and close-up demonstrations.

o Experience Labs — professionally designed
experiments that give you hands-on “bench”
experience.

¢ industry Certification Training Guide — provided
with four of our programs. Prepares you tor
examinations you may take for your professional
license or certification.

To help you get started on your education, Peoples
College has reduced tuition rates and offers low
monthly payment plans with no finance fees. So
don't delay, call or write for more information
today!

Programs offered only in United States. Canada, Puerto Rico
and Virgin Isfands. No Obligation. No sales person will call.

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

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

Name __
Address

City I R

]
|
|
|
|
|
|
I
! State
I
|
1
1
|
|
|

Phone #

PeoOPLES COLLEGE

OF INDEPENDENT STUDIES
233 Academy Drive ¢ P.O. Box 421768

Kissimmee, FL 34742-1768
Member, D.L. Peoples Group

i
i
1
]
]
]
'
I
__Zip !
I
I
I
I
!
!
]
!
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Portable Power Inverter. For camp-
ing, fishing, emergencies. Converts
car/boat 12VDC to 115VAC for power-
ing a TV, VCR, light or tool. Compact
and efficient. Rated 140W continu-
ous. #22432 . ............ 99.99

TECHLINE Swiss Army Knife. Tool
kit for your pocket! You'll be prepared
with a large blade, Phillips and slot
screwdrivers, wire stripper, cutter, pli-
ers, opener, tweezers and toothpick.
#64-2001 ................ 29.95

Pocket LCD-digital
multimeter value

Take it along! This UL listed,
autoranging multimeter folds up,
with its probes, to easily fit a shirt
pocket. Continuity buzzer, diode-
check mode. Measures to 400
volts AC or DC and 2 megohms
resistance. #22171 . ... .. 24.93.

m Precision-crafted with top-quality materials

m Designed for long life and ease of use

m Backed by Radio Shack’s 1-Year Limited Warranty
New TECHLINE tools represent Radio Shack’s uncompro-
mising dedication to quality. Each is precision-crafted of
long-lasting, hard-working materials and employs the lat-

est design innovations for comfort and ease of use. And,
each is backed by our full 1-year limited warranty.

TECHLINE 9-in-1 Screwdriver. With
eight steel tips in the most needed
sizes—Phillips, slot and special pur-
pose. Tips store in handle and shank
doubles as 4" nutdriver.

#6441967 ................. 9.99

Hi-Current Car DC
Adapter. Plugs into ve-
hicle lighter socket. Pro-
vides 6, 9 or 12VDC.
With four Adaptaplugs.

#270-1562 ... .. 15.95

12VDC Brushless Micro
Fan. Use to cool hum-
sensitive circuits and
small car stereo amps.
Provides 3.5 CFM.

#273-0244 . . ... 17.95

Anti-Static Spray. By
STATX® brands. New
high-tech cleaner and
protector repels dust—
cleans without scratch-
ing. #64-3310 ... 3.99

Mini Audio Amp With
Built-in Speaker. Many
uses—test amp, signal
tracer, phone amp and
amplified PC speaker.

#277-1008 . . .. .. 11.95

Desoldering Helper.
Handy solder remover is
easy to use. Your nearby
Radio Shack has every-
thing in soldering needs.
#64-2120 ... .... 5.99

Speedy service and Iow pnces on thousands of parts and accessories!

Prices apply
at participating
stores and dealers.

m FREE delivery to Radio Shack on orders $5 and up

m Semiconductors and ICs m Hard-to-find batteries

m CB and scanner crystals m Long-life vacuum tubes

m Phono cartridges/styli m SAMS® service books

Why pay more for mail-order? Your Radio Shack stocks 1000 electronic
components, and another 15,000 are available fast from our special-order
warehouse. Ordering is easy! Bring in the exact part number {or old part).

We'll check availability and order by phone. Delivery time to your nearby
Radio Shack for most items is a week.

Radlo Thaek =
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BUILD THIS T——

ULTRASONIC
CLEANER

Build a professional-quality ultrasonic cleaner and keep hard-
to-clean connectors, parts, and tools spic and span.

REINHARD METZ

ULTRASONIC CLEANING HAS BEEN
commonplace in commerce and
industry for years, particularly
for cleaning small, convoluted
parts that would be a difficult or
impossible to clean otherwise.
Items that are routinely cleaned
ultrasonically include machine
parts, standard and micro-
miniature tools and con-
nectors.

Factory-made ultrasonic
cleaners are still too expensive
for the average consumer and
hobbyist. But with the draw-
ings, photos, and text in this
article, you can build your own
ultrasonic cleaner. You have op-
tions in building this ultrasonic
cleaner. You can build the com-
plete system with micro-
processor-based time and tem-
perature controls, or you can
build only the basic model with
on-off controls. You'll be sur-
prised at the low-cost of the
parts, regardless of the option
you choose. The basic specifica-

tions for the ultrasonic cleaner
are given in Table 1.

Only non-toxic, non-flamma-
ble solutions will be needed to
do effective cleaning with this
ultrasonic cleaner. You'll be able
to clean many different kinds of
household or shop objects that
are hard to clean—or, in the
past, have just been too much
trouble to clean well with con-
ventional methods. Those ob-
jects include jewelry, kitchen
utensils, circuit boards, bicycle
and auto parts, and tools. What
is more, you can do all your ul-
trasonic cleaning indoors—you
don't have to go into your
garage or backyard to keep nox-
ious fumes out of your house.

Ultrasonic cleaning

The basis for ultrasonic
cleaning is a bubbling action in
a fluid called cavitation—mil-
lions of tiny bubbles forming
and collapsing within the clean-
ing solution do the scouring.
You have probably seen the car-
toons of thousands of cleaning
bubbles at work on the TV com-

WWWW.americanradiohistorv.comm

mercials for bathroom cleaners.
The big difference here is that
with our cleaner, the bubbles
are created ultrasonically by
piezoelectric transducers, not
by the solution itself.

The disk-shaped piezoelectric
transducers are bonded to the
underside of the cleaning pan.
The dimensions of these bar-
ium-titanate ceramic disks
change continuously in re-
sponse to high-frequency sig-
nals applied across their sen-
sitive surfaces. These trans-
ducers are similar to those used

TABLE 1
LEADING SPECIFICATIONS
FOR THE ULTRASONIC CLEANER

Transducers pigzoelectric
Operating frequency 40 o B0 kHz

Cleaning pan capacity #4 gallon
Microcontroller Intel 8751
Timing range* 1 to 99 min.
Solution lemperature

wiheater" 25 o 99°C

Power requirement  117-V AC, 60 Hz
*Optional feature

MON SOIUOND8|3 ‘C661 YIIBW
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in marine depth finders.

The compression and expan-
sion of the crystalline trans-
ducers is coupled mechanically
through the bottom of the pan
to create the cavitation bubbles
in any cleaning solution that
you use. (For a complete de-
scription of the piezoelectric
effect, refer to page 46 of the
January 1993 Electronics Now).

If the cleaning solution that
you select is a recognized sol-
vent for the contaminants that
you expect to find on the parts
to be cleaned (for example, oil or
grease), the ultrasonic cleaner
will enhance the cleaning ac-
tion of that solution.

Description of the cleaner.

The ultrasonic cleaner has
three main parts: a stainless
steel pan with two transducers
attached, a large circuit board
containing the power oscillator
and time- and temperature-con-
trol circuitry, and a small
switch/display circuit board
containing the control switches
and LED displays.

The large circuit board (ap-
proximately 5 X8 inches) is
shown in Fig. 1. The left side of
the board is occupied by the
power transistor amplifier for
the oscillator and its heat sink.
The oscillator, made up of com-
ponents on the board, supplies
a 40- to 60-kHz, 1000-volt sine-
wave to the piezoelectric trans-
ducers. The large objects in the
center of the board are the two
‘transformers—one standard
and one special. The micro-
controller and other IC’s are lo-
cated on the right side of the
board.

All of the switches are located
on the smaller (approximately 2
x 5-inch) PC board shown in
Fig. 2. They include, from the
left, the on-oFF power switch,
the TIME uP-DOWN toggle switch,
the TEmMpP up-DOWN SWITCH and
the sTarT pushbutton. The
green two-digit, seven-segment
display on the left indicates
time, and red one to its right
indicates temperature.

Figure 3 shows the stainless
steel cleaner pan upside down
with the two piezoelectric ce-
ramic transducers (white disks)
bonded to a stainless steel plate

o s

Fig. 1—CIRCUIT BOARD CONTAINING power oscillator and microcontroller-based

time and temperature control circuitry.

£

which, in turn, is bonded to the
pan bottom. The plate trans-
mits the vibrations from the
transducers more uniformly
through the bottom of the pan
to the cleaning solution, and it
helps to protect the brittle
transducers from damage that
might be caused by objects acci-
dentally dropped into the pan.
The ultrasonic cleaner will
work very well without the time
and temperature circuitry, but
building them should be inter-
esting, and they will add value
to the cleaner. The controls will
be especially useful if you plan
to heat the cleaning fluid, and
want to set time limits for the
cleaning action on specific ob-
jects. Moreover, the controls will
shut the unit off automatically.
Both time and temperature
are programmable—time from
from 1 to 99 minutes, and tem-
perature from 25° to 99° C. The
time and temperature functions
are controlled by an Intel 8-bit
CMOS 8751 microcontroller,
which you can program or pur-
chase already programmed.

WwWwWwWw americanradiohistory comm
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FIG. 2—CIRCUIT BOARD CONTAINING the manual operating control switches and
LED time and temperature digital displays

Driver circuit

Refer to the right side of the
two-page schematic diagram
Fig. 4. The amplifier in the
transducer oscillator driver is a
Hitachi 25C1922 bipolar power
transistor, Ql. The oscillator
tank circuit is formed by the in-
ductance the secondary wind-
ing of transformer T1 and the
effective capacitance of trans-
ducers RES1 and RES2. Bridge
rectifier BR1 and capacitor Cl1
form a 160-volt DC power suppy
operated from the 120-volt, 60-
Hzline. Resistor R1 provides the
base bias for Ql, through the
feedback winding of T1.

As Q1 turns on, current flows
through the primary of T1,
which generates an opposing
voltage in its feedback winding,
tending to turn Q1 off again. At
the parallel-resonant frequency
of the tank circuit, made up of
the secondary of T1, RES1 and
RES2, the phase shift between
the base and collector of Q1 is
exactly 180°, which is necessary
for circuit oscillation. The wind-
ing ratios of T1 determine the
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FIG. 3—VIEW OF INVERTED CLEANER PAN with two piezoelectric transducers
mounted on it. The back of the control/display board is shown in the background.

put voltage is about 1000 volts
peak-to-peak. In addition, the
DC startup current provided by
R1 and C2 is the AC drive cur-
rent for Q1. Resistor R2 and ca-
pacitor C3 supress spurious
oscillations at frequencies other
than the tank's primary reso-
nant frequency.

As the drive voltage across the
transducers swings through
the 1000-volt peaks. the trans-
ducers expand and contract
across their thickness dimen-
sions, and their vibrations are
coupled through the pan walls
to the cleaning solution.

Time and temperature control
The CMOS8751 micro-
controller, IC1, is the key com-
ponent of both time and
temperature controls. It re-
sponds to input from the sTarT
button, TIME UP-DOWN sSwitch,
TEMP UP-DOWN switch, and the
temperature-sensor
circuit. It provides
the drive signals for

the two-digit time

L U'"LJ and two-digit tem-
perature LED dis-
plays, the trans-

ducer power Triac
Q2. and the heater

Triac Q3.

!ooo’oooJ—c'ioo'olo l

Il

An assembly-code
listing for the Intel
8751 firmware is
available from the
address given in the

[I‘f 518 INCHES

THE FOIL PATTERN FOR THE FRONT (component) side of the switch/display circuit

board

=J| Parts List or from
the R-E BBS (516-
293-3000: 1200/
2400 baud 8. N. I).
The program con-
sists of a loop.
whose time corre-
sponds to the multi-
plex rate of the LED
displays. Each time
the loop is tra-
versed, one of the
four digits is en-
abled:; the loop rate
is sufficient to elimi-
nate display flicker.
Within the loop. in-
puts are checked

e 3
[ 5%16 INCHES

THE FOIL PATTERN FOR THE REVERSE (solder) side of the switch/display circuit
board.

output voltage, and thus the The input supply voltage is
voltage applied to the two trans- 160 volts DC. and the turns
ducers. ratio is about 5 to 1, so the out-

WWWW.americanradiohistorv.comm

and various time,
temperature, and
display variables are
updated. The
switches provide di-
rect input through
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FIG. 4—SCHEMATIC FOR THE ULTRASONIC CLEANER is divided by dotted lines into

the operating control section and the time-temperature control section cleaner is first turned on, the

temperature is automatically re-
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the I/O port.

Temperature is registered in
binary format, and it is convert-
ed from a digital to an analog
signal by resistor string R3
through R9 and IC4-a. This
analog signal is then compared

with the pan temperature sig-
nal from IC5 by [C4-b. When so-
lution temperature falls below
the selected threshold, IC6
turns on to energize Q3, which
provides current to pan heaters
HTR1 and HTR2. When the

WwwWw americanradiohistory com

set to 25 degrees C. Whenever
heat is on, the decimal point of
the temperature display LED is
turned on.

The timer circuit or function
depends on the internal timing
capabilities of the'8751, IC1.
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When the sTtarT button is
pressed, Q2 is energized, power-
ing the transducers. The inter-
nally registered time is decre-
menied and displayed, and
when zero time is reached. Q2 is
turned off and the original time
is reset. When the cleaner is
turned on, the time is set auto-

matically to 5 minutes, but this
setting can be adjusted up or
down.

Finally, multiplexed segment
and digit drive is provided to the
displays by IC2, IC3. and cur-
rent is limited by the eight 120-
ohm resistors in network RNI.
Power for the control section is

WwWwWwWw americanradiohistory comm
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provided by T2, D1. D2, and 5-
volt regulator IC8. Further de-
tails of the firmware operation
can be found by reading the
code comments.

Circuit board assembly
Refer to Fig. 4, the two-page
schematic for the complete ul-
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FIG.6—PARTS F5LACEMENT DIAGRAM
for switch/display circuit board.

trasonic cleaner. A boundary on
the schematic separates the os-
cillator and power switch cir-
cuit from the time and tempera-
ture circuits and controls. This
permits you to distinguish be-
tween the basic circuitry
needed to operate the cleaner
and the time and temperature
control circuitry.

Note that both circuit boards
are two-sided. Foils for the parts
placement and solder sides of
both boards are included here.
Making these boards might
prove to be a challenge if you
have not had much experience
fabricating printed circuit
boards of this complexity.
Therefore, both boards com-
plete with solder masks and
through-hole plating are offered
in the Parts List.

TO AC LINE RES1
RES2

BLK GRN WHT
A 3

. 37 ]

612"

1Ry -
L /ZRN

FIG. 7—OUTLINE FOR THE TRANS-
DUCER MOUNTING PLATE to be cut
from 0.063-inch stainless steel plate.

Refer to Fig. 5, the parts
placement diagram for the large
board circuit board. The order
of component placement on
this circuit board is not crit-
ical—whether or not you plan to
include the time/temperature
circuitry and control switches.

WWWwW americanradiohistory comm

The only component on that
board not available as a stan-
dard catalog item is trans-
former T1. You can purchase
transformer T1 from the same
source given in the Parts List or
you can wind your own if you
choose to do so.

If you choose to wind your
own transformer T1, it will be
necessary for you to obtain a fer-
rite core and Litz wire. The core
in the prototype is a Ferroxcube
4229-PA275 ferrite core ob-
tainable from Philips Compo-
nents Discrete Products, Sau-
gerties, NY 12477. The primary
winding has 20 turns of 21
strand/36 AWG Litz wire and
the secondary has 99 turns of
the same wire. Feedback is ob-
tained with 3% turns of No. 22
AWG wire.

Be sure to double check the
values of all the components as
you insert them. Power tran-
sistor Q1 is positioned on top of
the heatsink as shown in Fig. 1,
and both parts are fastened to
the board with screws at the
same time. Insulate Q1 from the
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Now you don’t have to be enrolled at CIE to receive our
introductory Electronic and Electricity Lesson Modules.
This program is available for a limited time to non-
students for the shockingly low price of only $99.50.

With CIE’s patented AUTO-PROGRAMMED method
of learning you will quickly learn and then master the
basics of electronics and electricity and then move on to...
DC/AC circuit theories, fundamentals of bi-polar junction
transistors (BJT), field effect transistors (FET), wiring,
diagram and schematic readings, component identifica-
tion, soldering techniques... and much, much, more. This
introductory offer includes
the first 39 lessons in CIE’s
Associate in Applied Science
in Electronic Engineering
Technology Degree.

Your commitment to CIE
ends with your payment, but
CIE’s commitment to your
success just begins when
you receive your lessons,
exams, binder and equip-
ment. This special introduc-

+ $100.00 Tuition Credit
« Academic Credit

« Free issue of The Electron
« Build your personal burglar alarm
« Toll Free Instructor Assistance

+ 24-hour grading

- CIE bookstore privileges

[ ] Yes! Send me CIE’s Introductory
Electronic and Electricity Lessons

and Equipment. A7319
Name: _
Street: Aptit:
City:
State: Zip: —
Age: Phone: ( )

BOOKSTORE
1776 East 17th Street

ke

Cleveland, Ohio 44114

tory price includes all the benefits and assistance CIE
normally extends to its full time students. You'll be entitled
to unlimited access to CIE’s faculty and staff to assist you
in your studies via a toll free 800 number six days a week,
24-hour turnaround on grading your submitted exams,
CIE bookstore privileges, a patented learning method,
reference library, access to CIE’s electronic bulletin board
and a free issue of CIE's school newspaper The Electron.

And best of all, when you decide to continue your
electronics education in any of CIE’s programs you’ll
receive full academic credit for successful lessons
submitted and a $100.00
Tuition Credit Certificate.

All this knowledge and
support will put you on the road to
understanding digital electronics,
automotive and industrial
electronics, microprocessing
principals, computer systems,
telecommunications and much,
much, more.

+ 39 theory and hands-on training
lessons and exams.

- Patented learning method

+ CIE electronic bulletin board
privileges

Total Merchandise: $99.50

Ohio Residents add 7% Sales Tax: _

California Residents add 6 1/2% Sales Tax: ___ -
Total This Order: —
Shipping and Handling Charge: $5.00

Method of Payment/Amount Enclosed: $
Personal Check or Money Order
Master Card Visa Discover

l |

Card Expiration Date:

Signature:

— F—:J ¢ CHARGE BY PHONE!
VISA | (EF=eR) 9 AM to 4:30 PM Eastern Time:
@‘ I 1?800-321-2122223. AI?319
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THE FOIL PATTERN FOR THE FRONT (component) side of the main circuit board

heatsink with a mica insulator
coated liberally with heatsink
grease. After mounting Q1,
check its isolation with a meter
to be sure that it really is insu-
lated from the other compo-
nents or conductors.

Mount transformer T1 by the
lugs on its frame and connect

its wires individually as indicat-
ed in Fig. 4. If you plan to build
the cleaner without the time
and temperature controls, the
positions for those components
will remain open. The precision
temperature sensor, LM355,
(IC5) will be epoxied on the bot-
tom of the stainless steel pan,

Wwww americanradiohictory comm

4 and be connected to
the board by a twist-
ed pair of wires at
P3.

Sockets are rec-
ommended for all
DIP-style IC’s (IC1,
IC2, IC3, IC4, ICS,
IC7), particularly
the microcontroller,
IC1. Insert all re-
sistors, capacitors,
plugs (three-pin
plug, PL1; five-pin
plug, PL3; and four-
pin plug, PL4), sock-
ets (25-pin socket
S02 and two-pin
socket SO5, resistor
network, rectifier
bridge, Triacs and
diodes. Solder all
leads and trim ex-
cess lead lengths.
Examine the circuit
board closely to be
sure there are no ac-
cidental solder
bridges or cold
joints.

Refer to the parts
positioning di-
agram, Fig. 6, and
insert the three
switches (S1-S3),
the sockets for the
two dual-digit, seg-
mented LED dis-
plays, DISP1 and
DISP2, and the
right-angle, 25-pin
header PL2. Solder
allleads and trim ex-
cess. Again, check
for inadvertent sol-
der bridges or cold
solder joints before
inserting the dis-
plays.

77/s INCHES

Transducer plate
and tank

Start the assem-
bly of the tank and
transducers by cut-
ting outa +3 X 6%-
inch rectangle from 0.062-inch
stainless steel plate as shown in
Fig. 7. Round the corners to Y-
inch radiuses, deburr all edges,
and sand or grind both sides so
the plate will lie flush against
the bottom of the stainless steel
tray.

Next, prepare both trans-

X
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ducers, RES1 and
RES2, for wire at-
tachment by clean-
ing their surfaces
with alcohol or
other suitable sol-
vent. Strip about Vs-
inch of insulation
from both ends of a
pair of 24 to 26 AWG
multistrand hook-
up wires approxi-
mately 12 inches
long for transducer
connection. Flatten
the wires by fanning
out their stranded
ends, and tin the
strands with lead-
tin solder.

Carefully solder
the fanned out
strands of one wire
to the centers of
each transducer as
rapidly as possible
to prevent overheat-
ing and damaging
the ceramic trans-
ducer. Then solder a
copper wire, approx-
imately 3 inches
long to connect the
reverse sides of the
transducers, ob-
serving the same
precautions about
soldering.

Note: the trans-
ducers are polar-
ized, and both must
have the same po-
larity on top and on
the bottom. If this is
not observed, the
opposing vibrations
of each transducer
will cancel the effect
of the other one.

After the wires are
soldered to the
transducers, the
next step is to bond
the transducers to
the rectangular
transducer mount-
ing plate. Refer to Figs. 3 and 8
to see how the transducers are
positioned on the plate. Mix the
two parts of a high quality, slow-
setting epoxy and apply a film of
it to the plate. Position the
transducers on the plate, and
while applying slight pressure,
rotate them slightly so that

é

77/s INCHES

2P0y

some epoxy underneath the
transducers is squeezed out to
form a bead of epoxy around the
edges of the transducers where
they contact the plate.

When the epoxy holding the
transducers has set, apply ep-
oxy to the transducer plate as-
sembly and cement it to the

WWWW.americanradiohistorv.comm

THE FOIL PATTERN FOR THE REVERSE (solder) side of the main circuit board

bottom of the tank, also as
shown in Figs. 3 and 8. If you
intend to include the optional
temperature control, adhere the
two heating elements, HTR1
and HTR2, to the sides of the
pan (one is shown in Fig. 3.) Sol-
der or crimp sleeves to the ends
of the heater wires. Solder a
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twisted pair of hook-up wire ap-
proximately 12 inches long to
the LM335 temperature trans-
ducer (IC5) and solder or crimp
sleeves to the other ends of the
four wires. Epoxy temperature
sensor IC5 to the bottom of the
pan as shown in Fig. 8. Mark
the wires to identify their polar-

ity.

Final wiring and assembly

There are no requirements for
the ultrasonic cleaner case. You
can make one by assembling a
box from Y-inch sheet plastic or
you can purchase a small 6 X6
X 9-inch plastic storage bin
from your neighborhood hard-
ware or houseware store. The
bin will work very well as a pro-
tective case.

Pass the bare ends of the
three-wire line cord terminated
with a three-prong plug
through the grommeted hole in
the case. Strip the ends of the
wires for soldered or crimped
sleeves to connect them to
three-pronged plug PL1, observ-
ing the ground wire. The on-oFF
switch on the switch-display
board will perform the switch-
ing function when the small
board is plugged into the large
board through plug PL5.

Install fuse F1 in its holder,
and place thelarge circuit board
in the case. Connect the trans-
ducer, heater, and temperature
transducer wires by pressing
their terminating sleeves over
the header pins as shown in
Fig. 8. Plug the switch/display
board into the sockets SO2 and
S05. Carefully check all compo-
nent values and placement, and
all wiring against the sche-
matic, Fig. 4, before carrying
out the test and checkout pro-
cedures. Make any corrections
necessary.

Before operating the ultra-
sonic cleaner, check to be sure
that the pan is grounded to the
line cord ground and the pri-
mary of transformer T1 is iso-
lated from its secondary and
tank circuit.

Test and checkout procedure
Temporarily support the tank
next to the circuit board. Fill the
pan at least half full with water.
Caution—Never operate the

PARTS LIST

All resistors are Vs-watt, metalized
film, 5 % uniess otherwise stated.

R1—10,000 ohms, wirewound, 10 watt

R2—51 ohms, wirewound, 1 watt

R3—86,600 ohms

R4—42,200 ohms

R5—21,500 ohms

R6—10,500 ohms

R7—5300 ohms

R8—2610 ohms

R9—1270 ohms

R10—8200 ohms

R11—4640 ohms

R12, R13—316 ohms

R14—914 ohms

R15—1100 ohms

R16—1000 ohms

R17, R20—316 ohms

R18, R21—360 ohms

R19, R22—470 ohms

Capacitors

C1—1uF, 200 voit, polyester film

C2—47uF, 200 volt, polyester film

C3—0.47uF, 100 voit, polyester film

C4—1000uF, 15 volt, aluminum elec-
trolytic

C5—1puF, 15 volts, aluminum electrolytic

C6, C7, C14—0.1uF, polyester film

C8—10uF, 15 volts, aluminum elec-
trolytic

C9, C10—0.05u.F, polyester fiim

C11—100muF, 15 volt, aluminum elec-
trolytic

C12, C13—30 pF

Semiconductors

IC1—87C51 CMOS microcontrolier with
EPROM, Intel or equiv.

1C2—74AC244PC octal bus driver, non-
inverting, National or equiv.

IC3—74F244 octal bus driver, non-in-
verting, National or equiv.

IC4—LM339 quad comparator, National
or equiv.

IC5—LM335 temperature transducer,
National or equiv.

1C6, IC7—GE3023 optoisolator, Harris
or equiv.

IC8—LM340TS (7805) ~voltage reg-
ulator, 1A, Motorola or equiv.

Q1—28C1922 power transistor, Hitachi
or equiv.

Q2, Q3—triac, Teccor Q4004F31 or
equiv.

D1, D2—1N4001 silicon diode

DISP1—LN526GA 7-segment LED dis-
play, Panasonic or equiv.

DISP2—LN526RA 7-segment LED dis-
play, Panasonic or equiv.

BR1—BR840, full wave rectifier bridge,
Diodes Inc. or equiv.

RN1-—eight 120 ohm resistor network,
CTS9043 or equiv.

cleaner unless the pan is at
least half full of liquid. Apply
power, and turn on the cleaner.
You should hear a hissing
sound from the pan and you
should be able to feel the vibra-
tions with your fingertips on

WwWWW americanradiohistorv com

Other component

F1—fuse, 6 ampere, standard

HTR1, HTR2—100 watts, 120 volts,
Watlow FO20050C7 or equivaient

S1-—switch, rocker, panel-mounted

S2—switch, miniature toggle, momen-
tary SPST, panel-mounted

S3, S4—switch, miniature toggle, mo-
mentary SPDT, panel-mounted

XTAL1—11.0592 MHz crystal holder

T1—transformer, custom wound (see
text)

T2—transformer,
EL-16-260A10 or equiv.

P1—three-pin header

P2—25-pin right-angle header

P3—five-pin header

P4—four-pin header

P5—two-pin header

S02—25-pin socket

S502—2-pin socket

RES1, RES2—piezoelectric trans-
ducers, ceramic, 2-inch, Vernitron
56786 PZT-4 or equiv.

Miscellaneous: large and small circuit
boards, stainless steel tank (67 X
4%4 x 4 inches, Polarware No.E904
or equiv), Anodized aluminum heat
sink, (4 x 3 x 2 inches), transducer
mounting plate (see text), mica in-
sulator for a bipolar power transistor,
thermal conductive grease, sockets
for IC1, IC2, IC3, IC4, ICS5, IC6, IC7,
three-wire power cord with 3-prong
plug, line cord grommet, fuse holider,
case (see text), hookup wire, wire
sockets, epoxy, solder.

Note: The following parts are available
from A&T Labs, P.O. Box 4884,
Wheaton, IL 60187:
® Kit of parts for the ultrasonic clean-
er without time and temperature con-
trols/displays or case, $169.00.

e Kit of all parts for the complete u!-
trasonic cleaner including pro-
grammed 8751 microcontroller ex-
cept case, $249.00

® Double-sided printed circuit
boards—iarge, $25.00; small, $9.00
® Programmed Intel 8751 micro-
controller, $29.00

e Custom-wound transformer T1,
$69.00

® Ceramic piezoelectric transducers
RES1 and RES2, $32.00

@ Stainless steel cleaner pan, $19.00

Add 6% shipping and handling on all

orders paid for by check or money order.

Add 10% shipping and handling on all

COD orders (U.S. only) via UPS. lllinois

residents add 6.75% state sales tax.For

all correspondence please include a

stamped, self-addressed envelope.

EWC Inc.

the edge of the pan. If you do not
hear or feel these operating in-
dications, check for the pres-
ence of the primary 160 volts at
Cl1, and +5 volts at C5.

When testing, remember that
the primary circuit is connected
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FIG. 8—EXPLODED VIEW showing wiring connections between the main circuit board
to the piezoelectric transducers, pan heaters, and temperature sensors mounted on

the pan.

to the 120-volt power line, so ex-
ercise caution to avoid electric
shock. Also, the voltage applied
to the transducers is about
1000 volts. If the unit fails to
function at turn-on, check for
the presence of 11 MHz at pin 18
of the microcontroller IC1, and
look for changes in the time and
temperature display LED's. At
turn-on, those digital displays
should readout 5 and 25, re-
spectively.

Although the design frequen-
cy should be close to optimal,
further adjustment could im-
prove efficiency. Perform any ad-
ditional tuning by turning the

slug core of transformer T1. Ad-
just it gradually until you are
able to observe maximum tur-
bulence in the cleaning fluid.
One way to determine a max-
imum is by adding a drop of
food coloring to the water, and
adjusting for maximum disper-
sion rate of the color in solution.

Cleaner operation

You can purchase cleaning
fluids from hardware, auto
parts, and grocery stores, but
you can also easily mix your
own. You might want to experi-
ment with cleaning mixtures. A
general rule of thumb is that

www americanradiohistorv com

any cleaning solution that
works satisfactorily in cleaning
objects by hand methods will
also work in the ultrasonic
cleaner. Liquid detergent in
water, for example, is a good
general cleaner, while ammonia
in water works well for jewelry.
Carburetor cleaner cleans car-
buretors and other automotive,
bicycle or machine parts that
are coated with oily or greasy
contaminants.

Before cleaning any object in
the ultrasonic cleaner, it is a
good idea to remove as much
surface dirt and grime as possi-
ble manually with paper towels,
brushes, or cotton rags to mini-
mize the contamination enter-
ing the cleaning solution. The
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For your Heart’s sake

9et PULSE STICK Il

Your very own sophisticated
pocket health monitor, PULSE
STICK ll, checks your pulse rate
quickly and accurately anywhere.
Regular monitoring of your pulse
rate during exercise will enable you
to plan an exercise regimen suit-
able for your stage of fitness. pulse
stick 1l provides an early warning
that you may be exceeding your
own capabilities.

PULSE STICK Hi photoelectri-
cally measures the changes .

Only

392

Uses three AA dry cells
supplied with PULSE STICK Il

PS[I-2

in the pulsed intensity of infrared
radiation emitted by superficial
blood vessels below the skin of the
thumb. The time intervals between
pulses are automatically measured
and analogued by the micro-
processor based circuitry and dis-
played in a liquid-crystal display
(LCD).

Before attempting any exercise pro-
gram, consult your doctor. Ask for
guidance regarding the recom-
mended safe pulse ranges for your
exercise program. Follow

your doctor’s instructions
carefully.

Ideal for running, walking and
aerobic training programs!

------------------q

1 1
: D YES! Please sendme __ PULSE  Print Name __ :
STICK # at $39.95 each. Price includes ship-

b ping and handling charges. Address - :

]
(.)I Total amount of order §$ _ Gty State ___7Zip 1
31 |
; g [ Check or Money Order enclosed. Make  No telephone orders or C.O.D. Signature re- g
° ] check payable to CLAGGK Inc. PULSE  quired on credit Card orders. All prices include ]
s g STICK Il Offer postage and handiing Payments in US.A. g
¥ Charge my 0 Visa [ MasterCard funds ony. New York residents must include 1
(<} local applicable sales taxes. No foreign orders.
Z1  Account No. |
[}
<l , ]
Sy PpDae___ 7/ Mail orders to CLAGGK Inc Puise Stick I [
‘8‘ ] Offer, PO. Box 4099, Farmingdale, NY 11735 g
wp CreditCard 1

1 Signature FAX orders to |-516-293-3115. ]
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cleaner is most effective in
cleaning hard-to-reach recessed
areas. Place the parts to be
cleaned in the pan filled with
the cleaning solution, and turn
on the cleaner. Experiment with
various objects to determine
their optimum cleaning time.
If the cleaning solution is to be
heated, turn the main power on
first to allow the solution to reach
its set temperature. Time and
temperature values are set by
pushing the up/down buttons.

Precautions

The cleaner operates from
120-volt line power and there
are liquids present; together
these pose an added electric
shock hazard if proper ground-
ing is not maintained. More-
over, some cleaning solutions
and their vapors can be toxic.
Other precautions are:
® The use of flammable clean-
ing fluids is not recommended.
If they are used, exercise all rea-
sonable precautions by moving
the cleaner out of doors and nev-
er leave it unattended while the
fluid is in the pan. Be sure to
return all toxic fluids to a safe
storage container when clean-
ing is complete. Never use gas-
oline as a cleaning fluid!
® Never put your hands into the
cleaning solution when the
cleaner is on. The intense vibra-
tions can drive particulates into
your skin, and the ultrasonic
energy could damage body
tissues.
® Minimize any time spent
close to the operating cleaner
because the high-frequency 40-
kHz oscillations can cause
headaches and might lead to
hearing impairment although
they are not audible.
® Be sure that the pan is at least
half filled with solution during
all cleaning operations.
® Place any objects to be
cleaned carefully in the pan
with tongs, and take care not to
drop any heavy object in the pan
that could damage the fragile
transducers.
® The use of chlorofluorocar-
bon (CFC) solvents. commonly
used to remove solder paste
from circuit boards. is not rec-
ommended because of their
threat to the environment. 0
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Take this GIANT Handbook
for only $9.95

when you join the Electronics Engineers’ Book Club®

ELECTRONICS ENGINEERS’
HANDBOOK, Third Edition

Edited by D.G. Fink
and D. Christiansen

Completely revised, expanded, and updated,
this third edition of the desktop reference is
widely considered the definitive work in its field,
covering all aspects of today’s electronics
engineering. Written and compiled by more than
170 experts, this giant handbook shows you
how to use the latest design and cost-cutting
solutions at work in the industry today. You'll
find a wealth of new material on electronic
systems design, computer systems and digital
recording, telecommunications, process control,
laser technology, and CAD of electronic circuits.
It deals with the full range of theory and prac-
tice, covering essential principles, data, devices,
components, assembiies, circuits, functions, and

applications.

2,624 pages 1,800 illustrations

Book No. 9255H Hardcover

If coupon is missing, write to: Electronics Engineers’ Book Club, Blue Ridge Summit, PA 17294-0860

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

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 NEW Bonus Book Plan.
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cancel your membership at any time.
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Countersurveillance

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! If 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 thart 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 ralk than was
ever attempted before.

Foiling Information Thieves

Discover the targets professional
snoopers seck 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. Informartion 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 sophisticated re-
cording studio the world had ever
known. The building had to be rorn
down in order to remove all the bugs.

Stolen Information

The open taps from where the informa-
tion pours out may be from FAX5, 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.

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

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).

No. of Cassettes ordered
Amount of payment $

Sales tax (N.Y.S. only)

Total enclosed

Bill my O] VISA [ MasterCard
Card No.
Expire Date

/

Signature
Name
Address

City State Z1p

All payments in ULS.A. funds. Canadians add $4.00 per VHS
cassette. No toreign orders.
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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 in a
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 thar 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 obrain the information contained in
the video VHS cassette, you would attend
a professional 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 Cowuntersur-
veillance Techniques at home and rtake
refresher views often. To obtain your
copy, complete the coupon or call.
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RAY MARSTON

FIELD-EFFECT TRANSISTORS (FET'S)
are unipolar rather than bipolar
devices, and this gives them cer-
tain properties that are superi-
or to those of bipolar tran-
sistors. Unlike the bipolar
transistor, whose current de-
pends on the movement of both
electrons and holes, FET opera-
tion depends on only one of
those charge carriers. Freed
from the time delays that occur
when those charge carrier re-
combine, FET's offer faster
switching speed and higher
cutoff frequencies.

Other advantages of the FET
include:
® Voltage rather than current
operation.
® Extremely high input imped-
ance in the oFF state.

e Virtually constant current
with respect to voltage at specif-
ic bias levels.

® Current change that is inver-
sely rather than directly propor-
tional to temperature.

Despite these advantages, the
FET has not replaced the bi-
polar the bipolar transistor in
all applications, but it has en-
couraged new generations of
small-signal and general pur-
pose and RF MOSFET' as well
as general purpose and RF
MOSFET power transistors.
Moreover, the latest digital logic
families are based on FET tech-
nologies. The basic FET is a
simple, three-terminal, voltage-
controlled device with charac-
teristics that are similar to
those of vacuum-tube pen-
todes. Thus, the FET is consid-
ered to be the solid-state
equivalent of a pentode.

The two major classes of
FET's are the junction FET
(JFET) and metal-oxide-semi-
conductor FET (MOSFET), for-
merly called an insulated-gate
FET (IGFET). FET’ are further
divided into N-channel, P-
channel, depletion-mode and
enhancement-mode devices.
MOSFET’s with N-doped chan-
nels are called NMOS, and those
with P-doped channels are re-
ferred to as PMOS.

The three electrodes in all
FET's are the source, drain, and
gate, analogous to the emitter,

TRANSISTORS /7, ,

Learn about field-effect transistors:
JFET’s, MOSFET’s, DMOS MOSFET’s
and CMOS—how they are made, how
they work, and what to look for when
selecting them for your designs.

collector, and base of the bipolar
transistor. Both JFET's and
MOSFETS are available as dis-
crete transistors. Some
MOSFET's have dual gates and
are intended for use as radio-
frequency mixers.

This article explains how P-
channel and N-channel
MOSFET's are combined to
form the popular complemen-
tary-MOS (CMOS) digital logic
families. CMOS technology has
made possible very large scale
integrated (VLSI) memories, mi-
croprocessors and dedicated
circuits that contain more than
one million transistors and still
have very low power require-
ments.

Most small-signal FET's today

WWWW.americanradiohistorv.comm

are fabricated with planar ge-
ometry in which all electrodes
are accessible from the top of
the device. The active regions
are defined on the wafer or sub-
strate by successive masking,
etching, and deposition or ion-
implantation steps. But power
MOSFET’ now being fabricated
with vertical structures are ac-
tually capable of handling much
higher current in smaller areas
of silicon.

Junction FET’s

The simplest FET, the JFET,
is illustrated by the cross-sec-
tion view of Fig. 1-a. It is made
by selectively implanting or dif-
fusing ions into the wafer or
substrate. An N-type region is
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FIG. 1—N-CHANNEL PLANAR JFET
showing diffused or implanted channel
and gate regions (a), and schematic
symbol (b).

defined on the P-type substrate
by photolithographic methods,
and N-type ions are implanted
to form the N-channel. Later in
the manufacturing process, fol-
lowing further masking, oxide-
deposition and etching steps, P-
type ions are implanted or
diffused into the N-channel to
form the P-type gate.

Aluminum source and drain
terminals are formed directly on
the N-channel and an alumi-
num gate terminal is formed on
the P-type gate. The sym-
metrical construction of the
JFET permits the drain and
source to be interchanged, if
necessary.

If a positive voltage is applied
at the drain of the N-channel
JFET shown in Fig. 1-a, and a
negative voltage is applied at the
source with the gate terminal
open, a drain current flows.
When the gate is biased nega-
tive with respect to the source,
the PN junction is reverse bi-
ased, and a depletion region,
devoid of current carriers, is
formed.

Because the N-channel is
more lightly doped than the P-
type gate material, the depletion
region penetrates into the N-
channel. This region, depleted
of charge carriers, behaves like
an insulator. The depletion re-
gion narrows the N-channel
and increases its resistance. If
the gate bias is made even more
negative, drain current is cut off

completely.

The gate-bias voltage that
cuts off the drain current is
called the pinchoff or gate-cut-
off voltage. However, as the bias
becomes positive, the depletion
region recedes, the channel re-
sistance is reduced, and drain
current increases. Thus, the
JFET gate actually controls
JFET current.

The schematic symbol for the
N-channel JFET is shown in
Fig. 1-b. As in other schematic
symbols for solid-state devices,
the arrowhead (representing
the direction of conventional

GATE pRAIN
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FIG. 2—P-CHANNEL PLANAR JFET
showing diffused or implanted channel
and gate regions (a), and schematic
symbol (b).

CLRRENT DRAIN {1,},mA

current flow) points from P-
doped material to N-doped ma-
terial. In the N-channel JFET
symbol, the arrowhead points
from the P-type gate toward the
N-type channel.

A section view of a P-channel
JFET is shown in Fig. 2-a. The
channel of the device is P-type
material, and the gate is N-type.
If a positive voltage is applied to
the source, conventional cur-
rent flows from the source to the
drain. To reverse bias the junc-
tion between the N-type gate
and the P-type channel, the gate
must be made positive with re-
spect to the channel. The bias-
ing voltages of a P-channel JFET
are opposite to those of the N-
channel JFET.

The schematic symbol for the
P-channel JFET is shown in Fig.
2-b. The arrowhead also points
from P-type material to N-type
material. In this instance, it
points from the P-type channel
to the N-type gate region. The
characteristics of the P-channel
JFET are similar to those of the
N-channel device, except that
the voltage and current polar-
ities are reversed.

Both N-type and P-type
JFET' operate in the depletion
mode; that is, they conduct
with zero bias on their gates.
Figure 3 shows a typical family
of drain characteristics for an
N-channel JFET. As the gate-to-

5 10
DAAIN-TO-S0URCE VOLTAGE {Vpg)

—

18 20

FIG. 3—DRAIN CHARACTERISTICS FOR AN N-CHANNEL JFET. The family of gate
curves has its origin at zero drain-to-source volits, and the gate bias values show

voltage control.
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FIG. 4—N-CHANNEL JFET COMMON-
source amplifier is analogous to a bi-
polar common-emitter amplifier.

source voltage is made in-
creasingly negative, the deple-
tion region is increased, and
drain current decreases. As are-
sult, pinchoff voltage occurs ata
lower value of Vg. Curves for
different values of gate-to-
source bias, Vg, are plotted in
the figure because the FET is a
voltage-operated device.

JFET circuits

When an N-channel JFET is
connected to a Vg supply as
shown in Fig. 4, a drain cur-
rent, I, flows in the device. The
magnitude of I, can be con-
trolled by a gate-to-source bias
voltage, V. Similarly, when a
P-channel JFET is connected to
a negative drain voltage, a drain
current, I, flows in the device.
The value of I is maximum
when Vg equals zero, and it is
reduced (to bring the JFET into
a linear operating region) by ap-
plying a reverse bias to the gate
terminal of the device (negative
bias in a N-channel device,
positive bias in a P-type).

In Fig. 3, the value of Vg to
reduce I, to zero, the gate-to-
source pinchoff voltage Vi, is
about -7 volts. The value of I
when Vg equals zero (called
Ibss ordrain saturation current
for zero bias) is about 52 milli-
amperes for the device shown in
the figure.

The gate-to-source junction
of the JFET has the charac-
teristics of a silicon diode. When
reverse biased (to bring it into
its linear operating region), gate
leakage currents (Iggg) are mea-
sured in thousandths of a mi-
croammpere at room tempera-
ture. Actual gate signal cur-
rents are only a fraction of a

that, and the input impedance
to the gate is typically 1000
megohms at low frequencies.
The gate junction is effectively
shunted by a capacitance of a
few picofarads, so input imped-
ance falls as input frequency is
increased.

If the gate-to-source junction
of the JFET is forward biased, it
conducts like a normal silicon
diode, and if it is severely re-
verse biased it avalanches like a
Zener diode. Neither of those
conditions will harm a JFET if
its gate currents are limited to
those specified.

Referring to the N-channel
JFET drain characteristics in
Fig. 3, it can be seen that, for
each value of Vg, drain current
I, rises linearly from zero as the
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FIG. 5—N-CHANNEL JFET COMMON-
drain (source-follower) amplifier is anal-
ogous to a bipolar emitter-follower am-
plifier.

H.. -F'..-.—.+ auT
[ l I

FIG. 6—N-CHANNEL JFET COMMON-
gate amplifier is analogous to a bipolar
common-base amplifier.

drain-to-source voltage (Vg) is
increased from zero to a value at
which a knee occurs on each
curve. Moreover, I, remains vir-
tually constant as Vg is in-
creased beyond where the knee
occurs.

Thus, when V4 for any of the
family of Vg curves is below its
knee value, the drain-to-source

WwwWwW americanradiohistorvy com
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FIG. 7—N-CHANNEL, DEPLETION-
mode MOSFET with negative gate bias
(a), and schematic symbol (b).

pins ot the JFET act like a volt-
age-variable resistor with its
value determined by Vgg. The
drain-to-source resistance,
Rpg. can be varied from several
hundred ohms at Vg = zero to
thousands of megohms at
pinchoff. That characteristic
permits the JFET to be used ina
circuit as a voltage-controlled
switch.

From the drain characteristic
curve of Fig. 3, it can be seen
that when V4 is above the knee
value, the I, value is dictated
primarily by the V54 value, and
is virtually independent of the
Vps value. This characteristic
permits the JFET to function as
a voltage-controlled current
generator.

The gain of a JFET is spec-
ified as a transconductance,
g the rate of change of drain
current with respect to gate
voltage. A g, of 5 milliamperes
per volt indicates that a varia-
tion of one volt on the gate pro-
duces a change of 5 milliam-
peres I,. The units of this
measurement are in inverse
ohms or mhos. You will find that
JFET data sheets usually spec-
ify g, in millimhos or micro-
mhos.

The N-channel JFET in Fig. 4
is organized as a common-
source amplifier, analogous to a
bipolar NPN common-emitter
amplifier. In typical applica-
tions, the JFET is biased into
its linear region and organized
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as a voltage-to-voltage converter
or amplifier. As shown in Fig. 4,
a load resistor of suitable value,
R; . should be placed in series
with the JFET's drain-to-source
current.

Another common JFET con-
figuration is the common drain
or source-follower configura-
tion shown in Fig. 5. That con-
figuration is analogous to the
bipolar emitter-follower config-
uration. Yet another possible
JFET configuration is the com-
mon-gate configuration shown
in Figure 6. That configuration
is analogous to a bipolar com-
mon-base configuration.

MOSFET's explained

The metal-oxide FET or
MOSFET was developed as an
improvement on the JFET, and
it has become the most impor-
tant form of FET. Figure 7-a
illustrates an N-channel deple-
tion-mode MOSFET with a
negative gate bias. The gate of
this MOSFET is fully insulated
from the adjacent channel. This
is the most important distinc-
tion between an N-type deple-
tion-mode MOSFET and an N-
type JFET, which is manufac-
tured with a doped gate region
directly under and in contact
with the gate.

The surface of the silicon P-
type walfer is first coated with a
layer of silicon dioxide (SiO,),
and the source and drain win-
dows are masked and etched to
expose the P-type substrate. N-
dopants are heavily diffused or
implanted into those two re-
gions. Another window is
masked and etched over the
channel, and it is given a lighter
concentration of N dopant. In
subsequent steps, the channel
is recoated with an insulating
oxide, and the metal source,
drain, and gate terminals are
deposited.

When the drain is positive
with respect to the source, a
drain current will flow, even
with zero gate voltage. However,
if the gate is made negative with
respect to the substrate,
positive charge carriers (holes)
induced in the N-channel will
combine with the electrons and
cause channel resistance to in-
crease. With increasing nega-
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FIG. 8—DRAIN CURVES FOR N-CHANNEL DEPLETION-MODE MOSFET showing the

effects of positive and negative bias

tive bias, the pinchoff voltage
will be reached, and drain cur-
rent will cease. However, if the
gate is made positive with re-
spect to the substrate, addi-
tional electrons are induced,
and the channel current then
increases.

The schematic symbol for the
N-type depeletion-mode
MOSFET is shown in Fig. 7-b.
The path or channel between
the source and drain is shown
as a solid bar. The symbol for
the P-channel depletion-mode
MOSFET is identical to the N-
type, except that the arrow
points outwards.

Figure 8 is a drain-to-source
characteristic curve for an N-
channel depletion-mode
MOSFET. It can be seen that the
current drain, I, is inversely
proportional to the magnitude
of the negative gate voltages,
Vgs- Compare Fig. 8 with Fig. 3
for the N-channel JFET to see
their similarities.

Planar enhancement-mode
MOSFET's are made by the
same methods as planar deple-
tion-mode MOSFET's. However,
the N-channel enhancement-
mode MOSFET shown in Fig. 9
does not have the N-doped
drain-to-source channel
through the P-type substrate of
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FIG. 9—N-CHANNEL ENHANCEMENT-
mode MOSFET with positive grid bias
(a), and schematic symbol (b).

the N-channel depletion-mode
MOSFET. Therefore, there is no
conduction between drain and
source at zero gate bias.

To turn an enhancement-
mode MOSFET on, positive gate
bias is needed. As the gate volt-
age is increased, more electrons
are induced into the channel.
They cannot flow across the ox-
ide layer to the gate, so they ac-
cumulate at the substrate
surface below the gate oxide.
When a sufficient number of
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Fun & Challenglng 218 Battery Tech ovueseneeeenenenns 52454 — Movie VIEW « v veeeennenenenes
' 306 BeigeBag ...........c.00iienn 52A37 256 MWK Industries .
KIT S 283 Bel-Merit......ccooieerecanen 52A23 — Nat’l Amateur Radio Assoc....... 52A72
® 219 BGMicro .....cvcnvenencencnns 52A30 257 Needham Electronics............ 52A54
* Thief Catcher - Burglar Alarm 284 Brigar Electronics .............. 52A49 258 New Sensor Corp. ......c.cv0uvee 52A28
* Alien Zapper — C&L Electronics. .« «vcveeeenoans 52A44 260 Ocean State Electronics........... 52A8
285 C&SSales,Inc. .....concvvenesn 52A52 — Ohio Automation .......c..000ne 52A74
* Fisherman's Secret = Cable Warehouse ............... 52A73 259 OPLoelectronics. « .. evveveervene 52461
* Robot Blinker — Cable Warehouse . .......oconens 52A76 — Paladin Electronics ............. 52A72
* Mini HOllday Tree 286 Caig Labs J0503000RABEAAC000RD 52A9 262 Parts ExpressInc. ........c.....0 52A26
* 302 Chase ScientificCo........c..0n0e 52A80 — PCBoards......covcvvvunvennen 52A7S
Space Age Metronome = Chenesko Products. . ............ 52047 294 Prairie Digital . ......ovvneenenn. 52A76
* Hold-The-Phone Button = Command Productions .......... 52432 264 Print (PRCE) .« eevueneenneruinnn 52A56
* Di gital Roulette 225 Computer Business Mart ........ 52A62 265 Prizm Resources......cooeoenees 52A14
Ny 287 ComputroniX......ocoverennones 52A42 301 Project Pro .....oovvvveneannans 52A46
* Mini Metal Detector - CORSUMErtronics .. ..vveevennnes 52457 — Pyramid Electronic Products . . .. . 52A66
* Digital Slot Machine 227 Contact East .« .cvvnenrerennnns 52A58 261 Quad ENergy «.c.covvvveninnnn. 52A19
* Dinosaur Bird Sound Generator 228 Cool Amp Conducto Lube ....... 52A70 266 Ramsey Electronics -............. 52AS
* FM Transmitter w/ Microphone 229 Cmtwt.)od Products............. 52A60 295 ResourcesUnitd. ............... 52A56
* 234 Dalbani Electronics ............. 52A17 268
Color Organs 235 DanbarSales.......eeevrnenere 52A51 267
* Power Supplies 236 Davilyn Corp. . vvevvvnereenennn 52A11 269
232 DC Electronics .........- 00o000a 52A21 270
«....AND MANY MORE!!! 230 Debeo Electronics. . .......ou.... 52A45 296
Design Computation ............ 52A42 297
Dynaspek Corp. ....convenenesns 52A46 298 Statpower Technologies Corp...... 52A18
ESF . iiioereerecennnensossnne 5243 271 Surplus Traders ........co000nen 52A20
EKI ..oiirriiviierernnonneennns 52A2 299 Tanner Electronics.............. 52A60
Electronic Goldmine ............ §2A85 272 Tech Services. . covvevieeeverenes 52A64
~ T L J 3 Electronic Rainbow ............. 52A65 273 Tech Systems. . ccooevvvsevannsan 52A32
b) L ]: T H h l\l - EMACINC. «oeuvvrrrernnnnenenns 52A42 274 TECI.iovvnnnieervinnnnenenns 52A66
Fair Radio......ccooeenvnnennens 303 Tektronix Inc. Corp. ....oovveues 52A47
\" [}l] R [ _'( }{: \ I 5 Gateway Electronics. ........ oo 275 Timeline.......ccoovveneeinanns 52A77
Graymark International 276 Ucando «..ovvvninvnencnonsennss 52A62
g HOBBY/CRAFT Halted Specialties Elec. Supply ...52A63 277 United Electronic Supply ........ 52A22
2] Haltek Electronics .............. 52A79 — Universal Electronics, Inc. ....... 52A48
€ AND Index Publishing Group ......... 52443 — Vanguard Electronic Labs. .. ..... 52A68
oo} I L a T, X Int’l Micropower Corp........... 52A66 — Vantage Point Technologies....... 52A46
;. ELECTRONIC STORES Interactive Image Technology. .. .. 52A34 300 Weka Publishing. . ..............
5 4 ¥ JanCrystals .....covnvinnenns 52A44 280 WPT Publications ...
; 1-800-453-1708 JDR Microdevices +.....ovneee-t 52440 281  Xandi Electronics
'g Kelvin Electronics .............. 529
(
:
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IKE NELSON'S
OVIE VIEW SALES, INC.

WHERE YOU'RE TREATED POLITE AND GIVEN INDIVIDUALIZED ATTENTION!
INFO (708) 250-8690/FAX (708) 250-8755

P.O BOX 26 - WOOD DALE, IL 60191

Call C.S.T. Monday thru Friday 9:00 - 6:00 « Sat. 10:00 - 2:00
Friendly Courteous Service « 10 Yrs. Experience « 6 Mo. Warranty

JERROLD 1-3 4 or more PIONEER 1.3 4 or more,
NEW TRI/BI COMBO (FTB) 125.00 120.00 *‘NEW SA-PI0-COMBO 155.00 150.00
NEW TRI/BI PAN 75.00 55.00 NEW SA-PIO-PAN W/SWITCH 80.00 75.00
NEW SB-3 COMBO 110.00 105.00 NEW ORIG. BA-6100 PAN CALL MIKE
NEW SB-3 PAN 55.00 50.00 SCIENTIFIC ATLANTA 1-3 4 or mare
DPV-7212 260.00 CALL *NEW SA-3 COMBO (SA-3B) 125.00 120.00
STARCOM 6/7 (1 PC UNIT) 215.00 CALL NEW SA-3 PAN 75.00 55.00
DPBB-7212 CALL MIKE 8550: 175.00 165.00
CAMOUFLAGE TRI/MODE CALL MIKE 8580: 250.00 CALL
NEW FTB-2 75.00 55.00 8536: 195.00 CALL
NEW SB-2 55.00 50.00 QAK 1-3 4 or more
HAMLIN 1-3 4or more NEW OAK N-12 COMBO(Vari Sync)  115.00 110.00
NEW HAMLIN COMBO (CH2OR 3)  110.00 105.00 NEW OAK N-12 PAN(Vari Sync) 60.00 55.00
NEW HAMLIN MLD-1200 50.00 45.00 M-35-B 50.00 45.00
MLD-1200-2 50.00 45.00 PANASONIC -VIEWSTAR 20 LOT 100 LOT
Price effective 7/1/92 (Subject to change without notice) ) 75.00 CALL
ZENITH: Z-TAK 220.00 CALL
NOTCH FILTERS . 16.00 12.00

MOST ORDERS SHIPPED SAME DAY!

Qry.

ITEM

PRICE EA.

TOTAL PRICE

SUB TOTAL

SHIPPING Add $4.00 per unit

$4.00 PER COD TAG/CREDIT CARDS Add 5%

TOTAL

* All Combos come with new Panasonic or
Viewstar converter.

(Parental lockout units: No extra charge.)
Volume control units available

(WAIVER) - MUST BE SIGNED FOR OUR RECORD

Yes, | am paying for full service. This is
only to be used as a second unit.

DECLARATION OF AUTHORIZED USE - |, the undersigned, do hereby
declare, under penalties of perjury, that all products purchased, now and in
the future, will only be used on cable TV systems with proper authorization
from local officials or cable company officials in accordance with all
applicable federal and state laws. FEDERAL AND VARIOUS STATE LAWS
PROVIDE FOR SUBSTANTIAL CRIMINAL AND CIVIL PENALTIES FOR
UNAUTHORIZED USE.

VISA-MASTER [
CASHIER'S CHECK []

ORDERS ONLY: 1-800 735-5912

Card #

c.0D.
MONEY ORDER []

O

Name

Exp. Date

SIGNATURE
X
Itis not the intent of MOVIE VIEW tc defraud any television operator and we
will not assist any company or individual in doing the same.

Address

City

State

Zip

Phone (

)

If for any reason you are not satisfied with any item purchased,
you may return it within 30 days of delivery for a full refund.

WWW.americanradiohistorv.com
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RF POWER - TRANSISTORS — TUBES — MODULES

PARTIAL LISTING OF POPULAR TUBES AND TRANSISTORS IN STOCK
TRANSISTORS MRF433MP  $32.00 | SRF3749 CALL | 2SC1955 $9.00 | 25C3101 $7.95 | MHW SERIES CALL | 30KD6SYL  $18.95 | 8560AS $149.95

CD2664A $24.00 | MRF450 13.50 | 2N3553 85 | 25C1969 2.25 | 25D235Y 2.25 RECEIVING TUBES POWER & SPECIAL | 8873 EI 339.95
ECG340 3.95 | MRF454 14.50 | 2N3TT1 95 | 2SC1970 2.45 | 25D613 1.40 | GANSA $13.95 | 572B/5160L  54.95 | 8875 El 339.95
MGF1302 7.95 | MRF455 10.95 | 2N3866 1.25 | 28C1971 4.80 | J310 1.50 | 6AZ8 14.95 | Malch Pr.  119.95 | 8908 GE 26.95
MGF1402 17.95 | MRAF455A 11.95 | 2N4048 12.95 | 25C2028 1.95 | MB8719 6.35 | 6BN8 11.95 | 810PL 109.50 | 8950 GE 20.75
MRF134 18.00 | MRF458 17.95 | 2N4427 1.25 | 2802029 3.50 | TA7205AP 2.25 | 6826 7.95 | 811APL 13.95 | Match Pr. 45.90
MRF136 21.00 | MRF475 9.25 | 2N5179 1.25 | 28C2053 1.20 | TAT7222AP 3.00 | 6CA7-MPG.E. 49.95 | MatchPr. 31.90 | 2C39A/B 59.95
MRF137 24.00 | MRF476 4.00 | 2N5589 13.00 | 25C2075 1.45 | UC1250 29.50 | 6CB6 6.95 | 813PL 34.95 | 3-400Z (#) CALL
MAF140 75.00 | MRF477 11.95 | 2N5590 10.00 | 25C2094 15.95 QUTPUT MODULES | 6CGBA 10.95 | 833APL 84.95 | 3-5002 PL 89.95
MAF141 84.50 | MRF485 CALL | 2N5591 14.50 | 28C2097 23.95 | SAU4 46.70 | 6CL6 13.75 | 833CPL 89.95 | 3-500Z £I 142.95
MAF1416 190.00 | MRF492 15.95 | 2N5945 10.00 | 25C2131 4.90 | SAU16SH 49.50 | 6Cw4 14.70 | 866A S.S. 17.95 | 3-500ZGPL  119.95
MAF150 68.75 | MRF497 18.75 | 2N5946 15.00 | 25C2166C 1.50 | SAV6 32.95 | 6CX8 11.95 | M2057 GE 26.95 | 4-400C EI 174.95
MRF150MP  148.75 | MRF515 2.90 | 2N6080 9.75 | 28C2221 8.25 | SAVY 32.95 | 6GK6 13.95 | 5894 Philips  48.95 | 4-1000A(#) 595.00
MRF151G 168.50 | MRAF555 3.50 | 2N6081 11.35 | 25C2237 8.40 | SAV12 17.25 | 6GW8 8.95 | 61468 NAT/PL 13.95 | 3CX100A5 (#) 69.95
MAF224 17.75 | MRF559 2.25 | 2N6082 14.35 | 25C2289 15.15 | SAV15 44.00 | 6HF5 GE 17.95 | Match Pr. 29.95 | 3CX400A7 EI  329.75
MRF237 3.70 | MRF629 4.25 | 2N6083 14.35 | 28C2290 15.95 | SAV22A 44.95 | 6JB6A & 6JG6 CALL | 61468 GE 23.95 | 3Cx400U7 465.00
MRF238 14.95 | MRF630 3.75 | 2N6084 14,35 | 2SC2290MP  37.95 | M57726 67.75 | 6JH8 12.95 | Match Pr. 54.95 | 3CX800A7 £I 319.95
MRF239 15.95 | MRF641 19.95 | 28A1012 1.30 | 25C2312C 4.95 | M57727 58.80 | 6JS6C GE 18.95 | 6146W 19.95 | 3CX1200A7 EI 424.50
MRF240, A 16.50 | MRF644 23.00 | 258754 2.50 | 28C2395 23.80 | M57729 61.50 | 6KD6 GE 19.95 | 6550A CALL | 3CX1500A7 £ 644.50
MRF245 32.00 | MRF646 24.75 | 25C730 4.50 | 25C2509 10.85 | M57732L 34.70 | 6KV6 &6LB6  CALL | 6973 19.95 | 3CX30D00A7 £1 739.50
MRF247 23.35 | MRF648 29.95 | 25C741 5.90 | 25C2538 1.85 | M57737 38.95 | 6LF6 GE 19.95 | 7199 18.95 | 4CX2508 PL  79.95
MRF260 11.50 | MRF901 1.50 | 2SC1306 CALL | 25C2630 22.95 | M55741L,M,H 59.00 | 6L06 GE 19.95 | 7289 69.95 | 4CX2508 E 99.80

RF262 12.75 | MAF966 4.35 | 28C1307 CALL | 25C2640 17.00 | M57745 83.25 | 6LR6 & 6LX6 CALL | 7360 CALL | 4CX250R PL  99.95

RF264 13.45 | MRF1946 15.00 | 2SC1419 4.70 | 282782 37.75 | M57747 39.25 | 6MJ6 CALL | 7558 14.95 | 4CX300A 199.95
MRF327 62.00 | AF120 CALL | 25C1729 13.25 | 2802783 59.85 | M57762 69.95 | 12BY7A 11.75 | 7581/KT66 17.95 | 4CX350A.F CALL
MRF421 22.95 | SD SERIES CALL | 25C1945 4.95 | 25C2879 19.95 | M57785M 54.95 | 12J86 GE 19.95 | 8072 169.95 | 4CX15008 Et  710.00
MRF422 34.95 | SAF2072 13.75 | 2SC1946A 15.65 | 25C2904 30.50 | M57796MA 29.50 | 27LF6 NAT 21.95 | 8122 159.95 | 4CX5000A 995.00
MRAF433 12.20 SRF3662 27.70  2SC1947 9.75 252905 3450 M67715 55.75 20LF6 19.95 8417 GE 19.95 4D32 119.95
Migr: El = Eimac, PL = Penta Labs  Note: (#) = Industrial Boxed Eimac/Amperex Limited Warranty: 12 month / 3,000 hours on Penta & Eimac transmitting tubes

Price & availability subject to change without notice » Quantity Pricing Available
TECHNICAL BOOK NET TECHNICAL BOOK NET
ARRL RADIO AMATEURS HANDBOOK, 1992 Edition, (The “Bible™) 5-1/4 Ib. $25.00 RAOIO/TECH MODIFICATIONS Freq Exp. HF/VHF icom/K d/Yaesu/S ] $19.95
ARRL ANTENNA BOOK. HF/VHF/UHF-Wire Ant's/Beams. 16th Ed. 4 Ib. 20.00 U.S. REPEATER MAPBOOK Location/ireq y geographically 9.95
ARRL ANTENNA IMPEDANCE MATCHING 1.8 LB. 15.00 SCANNER REPAIR & MDOIFICATION MANUAL. Bearcat/Uniden. Vol. | 29.95
ARRL REFLECTIONS/TRANSMISSION LINES ANO ANTENNAS 1.8 LB. 20.00 SERVICE MANUAL AR-3300 & AR-3500 Ranger 10M Xcvr. 20.00
ARRL DATA BOOK. Formulas, schematics, tabies, etc. 1.3 LB. 12.00 SERVICE MANUAL tor CYBERNET “Export” Radlos 15.00
ARRL TRANSMISSION LINE TRANSFORMERS, 2nd ed. Baluns/etc. 1.4 LB. 20.00 SERVICE MANUAL FOR UNIDEN “Export” Radios 15.00
ARRL NOW YOUR TALKING. NEW NO-COOE Novice/Tech License Study Guide 1.8 LB. 19.00 SERVICE MANUAL RCI-2950 10M Xcvr. NEW! 15.00
ARRL YOUR INTROOUCTION TO MORSE COOE. Novice & Tech 5 wpm Tapes 10.00 SERVICE MANUAL RCI-5500/6500/8500 VHF Marine Transceiver 17.50
ARRL RADID FREQUENCY INTERFERENCE, How to tind it and fix it 15.00 UNDERSTANDING & REPAIRING CB RADIOS. Lou Franklin. 2 (b. Speciai 34.95
ARRL LICENSE MANUAL, TECHNICIAN CLASS & Novice w/ code 6.00 ENGINEERS SECRETS OF RAOI0. Tube Amps/Modulation tips/Schematics/TVI 16.95
ARRL LICENSE MANUAL, GENERAL CLASS 6.00 CB PLL DATA BOOK, New International Edition, L. Frankiln 19.95
ARRL REPEATER DIRECTORY. Current Issue 6.00 CB TRICKS OF THE TRADE. Test/peaking/antennas/ & much more 15.95
ARRL YOUR GATEWAY TD PACKET RADIO 1.2 LB. 12.00 CB TRICKS j1. Schematics of popular linear amps & more 15.95
ARRL UHFMICROWAVE EXPERIMENTERS MANUAL 2.5 LB. 20.00 CB TUNE UP MANUAL, Master Edition, What to cuttweek mods., etc. 24.95
ARRL SATELLITE EXPERIMENTERS HANDBOOK 20.00 CB TUNE UP MANUAL, Master Ed./Vol. il. More infc on popular xcvrs 29.95
ARRL THE COMPLETE DX'er. Technlques/Tips/QSL 12.00 CB TUNE UP MANUAL, Master Ed./Vol. {Il. Additional info on other equip. Speclal 29.95
PASSPORT TD WORLO BANO RADIO. Short Wave Listening & freq. 1.8 LB. 14.95 RADIO SECRETS. (Secret CB) Performance improvements on Amateur &
MOTOROLA RF OEVICE MANUAL (incl. Appl. Notes & Cross Ref. 4.3 ibs) 14.95 CB transmitiers/amplitiers/mods/etc. Vol. 1-30 Reg. $20.00/vol. 14.95
ECG Semicond s Master Repl Guide/Specs. ECG-212Q 3 Ibs 4.95 SECRET CB index. Listing by model number and article 2.50
Monday ~ Friday 7:30 a.m. -5 p.m. PST/10:30 a.m. - 8 p.m. EST
*EXPORT *0EM. eSERVICE °R&D sAMATEUR e« MARINE 1-800-RF-PARTS
SHIPPING METHOO & CHARGES: Minimum Order $20.00 ORDERS ONLY 1-800-737-2787 NO TECHNICAL
BEST WAFvii UIZISEOROERS/ nggIVSII)gEEE/)TJES; .m. aplgg ;7an_|.alvt;l.eEST) SHIPPED SAME DAY. 1
ederal Express / Airborn are vailable.
GROUN SERVIGE. 3.7 working days (max.) depending on Gestinaiionin contg. US. IMAI N ORDERLINE 619-744-0700 INFORMATION |
2-0AY Aﬁ?gﬂig's’”ﬂ?s’}dfuisgepgﬁ ?r(\,m?\jr?\w:d% ;;(:ugg SAer pound above 2 pounds. Federal Express also
available at same charg'& No COD. Alaska / Hawati / Bueno Rico. Canada: No COD. Please ask for charges. CUSTOMER SERV. 61 9'744-0750 TECHNICAL
NEXT DAY OELIVERY: UPS RED, $13.50 minimum. Ask for shipping charges above 1 Ib. (1 0a.m. -4 p.m. only)
PAVMEN‘SIa:;"da 0%8'";’,; PaAvlglwiﬁ geacidtl:rlor:\lglrng%?ger Personal checks must have preprinted address and are
limited to $40.00. Checks returned for insufficient funds will be subject to a $20.00 charge. Any ovér- FAX 61 9'744-1 943 FAX

gaémem will be returned. PreJ)and orders are not subject to minimum.
\SA/MASTERCARO accepte

€.0.0.: Add $4.00 UPS charge. Cash, Cashiers Check, Moneg Drder, or Pre-approved Company Check only.
FOREIGN: Bank check drawn on U.S. Bank. or VISA/MASTERCARD. Y
WIRE TRANSFER: Contact us for account information.

OPEN ACCOUNT: Net 30 accounts to firms whose credit has been pre-approved.

CALIFORNIA: Residents add appropriate sales tax.

"’“"“"ﬁ:&:ﬁ;&:ﬁ%{f:uz;’i;&éﬂ%éiﬁi'éem"eanl“f«‘é?"s'ﬁa;}t’éﬁ%l‘s%ﬂ?%saoouomsoz.,am. s, X box. 435 SO. PACIFIC STREET
CANADA: $5.50 mIr:tsn?:far:l:hli%&rr]\;rr&fdllti:?aarge upto 1Ib. for postal. SAN MARCOS, CA 92069
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RAMSEY ELECTRONICS

COM-3
$299500

2 WAY RADIO
SERVICE MONITOR

COM-3, the world’s most popular low-cost service moni-
1or, For shops big or small. the COM-3 delivers advanced
capabilities for a fantatic price—and our new lease pro-
gram aliows you to own a COM-3 for less than $3.00 a day.

SYNTHESIZED
SIGNAL GENERATOR

Finally, a low-Cost lab quaiity signal generator—a true
alternative to the $7.000 generators. The RSG-10 is a
hard working, but aasy to use generalor ideal for the iab
as well as tor production tes!. Lease it for less than $3.00 8

Fealures eDirect eniry key with p

memary *Audio & transmitter frequency counter *LED bar
graph frequency/error deviation digptay ¢0.1-10.000 pV
oulput Iévels sHigh receive sensitivity, iess than 5 pv
*100 kHz to 999.9995 MHz *Conltinuous frequency cover-
age *Transmit protection, up 1o 100 watis *CTS ione
encoder, 1 kHz and external modulation.

T-90 9 DIGIT 600 MHz

Ramsey has been g elec-
tronic test gear for over 10 years and 18 recognized for
its Jab quality products at breakthrough prices. All of
our counters carry a full one-year warranty on pars
and labor. We take great pride in being the largest

day. *100 kHz to 999 MHz *100 Hz resoiution to
500 MHz, 200 Hz above * — 130 to + 10 dBm oulput range
*0.1 dB outpul resolution *AM and FM modulation 20
programmabie memories *Output selection in volts, dB,
dBm with instant conversion between unis *RF output
reverse power protected *LED display of all parame-
ters—no analog guesswork!

COUNTERS

CT-125 9 DIGIT 1.2 GHz

[ NEW CT-250 2.5 GHZ |

ACCESSORIES FOR COUNTERS

*2 METERS
223 MHz
*440 MHz

$149%

FANTASTIC
FM TRANSCEIVERS

SYNTHESIZED—NO CRYSTALS

Ramsey breaks the pdco banm on FM rigs! The FX is ideal for shack
portabie or mobite. T|
peater spiits makes thc FX the perfect rig for Amntaur. CAP or MARS
applications. Packeteers really appreciate the dedicated packet port,
“TRUE-FM" signal and almost insiant T/R switching. High

.Nc problem. Twelve diode programmed channeis, 5!
sensitive dual conversion receiver and proven EASY assembly. Why pay
more for a used foreign rig when you can have ona AMERICAN MADE (by
you) foi less. Comes compiete less case and speaker mike. Order our
matching case and knob set tor that pro look.

FX-148 kit (2 Maters)

FX-223 kit (1% Melors) .
FX-440 it (3/4 Meters) .
CFX metching case sel

packe(?
RF output.

.$149.95

$149.95
.$1689.85
..$ 2495

2 MTR & 220 BOOSTER AMP

Here's a great booster for any 2 meter or 220 MHz hand-heid unit.

These power boosters deliver over 30 walts of outpul. aliowing you o

hll the repeater’s full quieting while the low noise preamp remarkably
has sold

Ramsey

ors at a traction of the cost.

PA-10 2 MTR POWER BOOSTER (10 X power gain)
Fuliy wired & tested

PA-20 220 MHz POWER BOOSTER (8 X power gain)
Fully wired & tested .

20, 30, 40, 80M
CW TRANSMITTERS

Join the fun on QRP! Thousands of these minirigs have
been soid and tons of DX contacts have been made
Imagine working Eastern Europe with a

ter—that's ham radio at its bestf These
mates 10 the receivers at right.
variable crystal controf (one
ed), one watt ou(pu( and

E-ZKEY cmos EYER

Bend perfect CW within an hour of receiving this kit!
Easy-to-build kit has sidetone oscillator, speed control
and keys most any transmitter. Runs for months ona 8V
battery. 28-page manual gives ideas on making your

manufacturer of low-cost counters In the entire Telescopic ship antenna—BNC plug, WA.10 $1195
U.S.A. Compare specifications. Our counters are tull- High impedance probe, light loading, HP-1 $16.95
featured, trom audio to UHF, with FET high Low-pass probe, audio use, LP-1 $16.95
impedance input. proper wave shaping circultry, and Direct probe, general purpose use, DC-1 $16.95
durable high quality epoxy glass plated-thru PC Tilt bail, elevates counter for easy viewing, TB-70 ... $9.95
board consiruction. All units are 100% manutactured Rechargeable internal battery pack, BP4 . $8.95
inihe U.S.A. All counters feature 1.0 ppm accuracy. CT-90 oven limebase, 0.1 ppm accuracy, OV-1 59.95
ALL COUNTERS ARE FULLY WIRED & TESTED
Y _ | IT: T!
CT-50 20 Hz-600 MHz <25mV to 500 MHz 8 1Hz, 10 Hz $189 95
Cr-70 20 Hz-550 MHz <50 mV to 150 MHz 7 1Hz 10Hz, 100Hz = $139.95
CT-90 10 Hz-800 MHz <10 mV to 150 MHz 9 0.1Hz, 10 Hz, 100 Hz $189.95
<150mVioB0OMHz | |
CT-125 10 Hz~1.25GHz <25mV to 50 MHz [l 0.1Hz, 1Hz, 10 Hz ]
< 15 mV 1o 500 MHz
<100 mV1o1GHz
CT-250 10 Hz-2.5 GHz <26 mV to 50 MHz ] 0.1Hz, 1 Hz, 10Hz
typically 3.0 GHz <10mVto 1 GHz
<50mVt02.5 GHz
PS10B 10 MHz-1.5 GHz, <50 mV Convert your ext
Prescaler divide by 1000 to 1.5 GHz
SPEED RADAR BPI;‘OEAAI;‘B;NB

' 1 complate kit
S6-7

New low-cost microwave
radar kit “'clocks” cars,

Boost U
nner

- BNC connectors.
s on 12 VDC or 110 VAC.
. wired, includes AC adapier

Pick the unit that's right for you. All
units transmit stable signal in 88—
108 MHz FM band up to 300° excepl
tor hi power FM-4 that goes up lo 12
mile.

FM-1, basic unit .$595

dB gan, 1 to

$59.95

WS
actual doppler shifl. Uses two 1-ip cof. | E25Y 10 dulld power

fee cans lor antenna {(not included)
and runs on 12 YOC. Easy to bulid—
all microwave circuilry i8 PC stripiine.
ABS plasiic case with speedy graph-
ics for a protessional look. A very use-
ful and tuli-of-fun kit

16W out, 5Wis for

2M POWER AMP

power gain, 1W In,

amp as featured in many ham mag-
azine articles. Complete with all
parts, less case and T-R relay.
PA-1, 40W pwr amp kit
TR-1, AF sensed T-R relay kit

FM-2, as above bul with added mike
preamp .$7.95
FM-4, long range, high power with
very sensitive audio section, picks
up voices 10" away $14.95

amp has 8 times
8W out, 2W in,
40W out. Same

MC-1, miniature sensitive mike car-
H

$34.95
$11.95 | tndge tor FM-1. 2, 4 295

own key for extra savings. Add our matching case sel
for compiete station look.
CW-7 kit 4
Matching case knob set. CCW ... ..

ACTIVE ANTENNA

Cramped for space? Get longwire performance with
this deskiop antenna. Properly designed unit has dual
HF and VHF circuitry and built-in whip antenna, as well
as external jack. RF gain control and 8V operation
makes unit ideal for SWLs, traveting hams or scannar
butfs who need hotter reception. The malching case
and knob set gives the unit a hundred dollar fook!

AA-7 Kit . $24.95
Marching case & knob saf, CAA $12.95

SPEECH SCRAMBLER

Communicale In total privacy over phone or radio. Kit
fealures full duplex operation using frequency inver-
sion. Bolh mike and speaker or line infout connections.
Easy hookup to any radio, and telephone use requires
no direct connection! Easy to buikd 2 IC circuit. Can also
be used to descramble many 2-way radio signais. Fin-

. $24.95
$12.95

MUSIC MACHINE

Neat kit that will produce 25 differ-
ol ciassical and popular tunes,
plus 3 doorchime sounds. Lots of
fun for doorbells, shop. or store en-
Irances, car horn, music boxes, elc.
Runs on 9V batery o wall frans-
former. Excellent Speaker volume

MICROWAVE

INTRUSION ALARM

A real microwave Doppler
sensor that will detect a hu-
man as far as 10 feet away.
Operates on 1.3 GHz, and is
not atfected by heal. light, or
vibrations. Drives up to 100

LO NOISE PREAMPS

Maka thal reciever come
ALIVE! Smail size for easy
instaliation with Hi-Q tuned
input for peak performance.
Excelient gain and nolise fig-
ure—guaranteed o improve
reception! Specify band:

PACKET RADIO

Two new versions are available
tor tha Commodore 84 (P-84A)
0f the 1BM-PC (P-(BM). Easy as-
sembly ""NO TUNING". In-
cludes FREE disk software, PC
Board and Full Documentation.

mA output, normally open or | and adjustable tempo and pich. | KIT  P-84A $59.95 | 2M—PR-10, 220 MHz—PR-
closed, runs on 12 VOC. Add our case set for a handsoms P4BM. $59.95 | 20, 440 MHz—PR-40.
Complete kit MD-3 . $19.95 | fiished look. CASE CPK $12.95 | Each kit $17.95
Complese kit, MM-5. $24.95
Case + knob sel. CMM-5  $12.95
TONE DECODER VOICE ACTIVATED | TELEPHONE
A complete tone decocer | SWITCH TRANSMITTER

Voice activated
switch kit provides
swilched output with
current capabillty up
to 100 mA Can drive
relays, lights, LED, or
even a lape recorder

on a single PC board. Fea-
tures: 400-5000 Hz ad-
Justable range via 20-turn
pol, voltage regulation, 567
IC. Usatul for touch-lone
burst delection, FSK, stc.
Can also be used as a sta-

phone line,

Mini-sized with protes-
sional performance.
Seit-powered from

in FM broadcast band
up to 4 mile. installs
easily anywhere on

SPEAKER PHONE
Talk on the phone hands-free, great to put in
shop or shack, press the bution 1o answer—no
actual phone needed. Works same as commer-
clal units, Talk from anywhere in room, phone
line powered—no battery needed. Super for
family and conference calls or buy two for

transmits

ish your kit off with the handsome case & knob set.
SS-7 kit
Matching case & knob set, CSS

Fantastic receiver that capiures the world with just
12" antennat Can receive any 2 MHz portion from 4-11
MHz. True superhet has smooth varactor tuning, AGC,
RF gain control, pienty of speaker volume and rung on a
9V battery. Fascinating Scout, school or ciub project
provides hours of fun for even the most sernous DXer.
For the car, consider our shortwave converter. Two
swiichable bands (in 3-22 MHz range), each 1 MHz
wide-—tunable on your tar radio dial. Add some interest

ble tone encoder Runson | motor. Auns on 9] phone line or inside} hangs-free intercom! Add our case set forapro | to your drive home!

2lo 12volts voC. phonet look. Shortwave receiver kit, SRI . $29.95

Complete kil. TD-1 $6.95 § VS-1kit. $6.95 | PB-1kit $14.95) sp.q .$20.95 Case-CSP..... $1295 1 Shonwave converter kit, SCI . $27.95
g case set for SRI, CSR $12.95

TICKLE STiK LIGHT BEAM FM RADIO SUPERSLEUTH BROADBAND Matching case set for SCL.CSC $1285

A shocking kit! Blink- | COMMUNICATORS Fuli-fledged superhet, | A super sensilive am- | PREAMP

Transmits audio over
Infrared beam up to
30'—use simple lens-
es 10 go up to Ya mile!
Hum free, uses 30 kHz
carrler. Great for wire-

ing LED atiracts vic-
tims 1o pick up inno-
cent-iooking can—
you waich the funf
ideal for office desks,
parties, nosey know-

IC delector

microvolt sensilivity,

MHz IF. Tunes Std.
FM broadcasl band as
well as large portions
on each end. ideal for

piitier which will pick
up a pin drop at 15
feet! Great tor monli-
toring baby’s room or
as general purpose
amplifier. Full 2W rms

Vary popuiar sensitive
all-purpose preamp,
ideat for scanner,
Tvs, VHF/UHF rigs,
counters. Lo noise, 20
dB gain, 100 kHz-1

and 10.7

it-alis! less earphones or un- | “bug” receiver, hob- | output. Runs on & to | GHz. 8v-12 VOC op-
TS-4 kit $9.95 | detectable "'bug.” by expariments or | 15 voits, uses 8-45 | eration.
Transmitter + receiv- | aven as FM radio! ohm speaker. SA-7 kit $14.95
erset, LB56 .. $19.95 § FR-1 kit $19.95 | BN-8 kit $6.95

RAMSEY ELECTRONICS, INC. 793 Canning Parkw.y, Victor, NY 14564

CIRCLE 266 ON FREE INFORMATION CARD
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amp kits, but now we offer compietely wired and lestad 2 meter, as well
as 220 MHz, unite. Both have all ha features of the high-priced boost-

*
of 2meter @
2 - 9
$89.95 o oot s o
P o
$89.95

—
‘ t EIVERS

i station. Sensitive ali-mode

rs use direct conversion de:

as featured in QST and ARRL hand-

‘ery sensitive varactor tuned over entire band.

ty of speaker volume. Runs on 9V battery. Very

EASY 1o build, lots of tun and educational—ideal for

baginner or oid pro. New 30-page manual. Add the case

set for well-fitted professional look.

Your choice of bands .

(Specity band: HR-20, HR-30, HR-40, HFLOO)

Matching case & knob set, CHR 12.95

2,6.10 MTR. 220
FM RECEIVERS

Keep an ear on the local repeater gang, monitor the cops,
chack out the weather or just plain iisten around. These
sensilive superhat receivers are just the tickel. They tune
any 5 MHz portion of the band and have smooth varactor
tuning. duai conversion with ceramic IF fiters, AFC, ad-
justabie squeich and pienty ol speaker volume. Runs on
BV battery and performance that rivals the big rigsi For a
complete finished pro look, add our malching case and
knob set with screened graphics.

FM communications receiver kit $29.95
Specity band: FR 146 (2m), FR6 (Sm) FR10 (10m). FR-

220 (220 MHz)

Matching case & knob set, CFR .$12.95

FM STEREO TRANSMITTER

Run your own sterec FM station! Trlnsmn a n-bio signal
inthe FM band he house.
dorm or neighborhood. Connects sasily toline oulputl on
CD player, 1ape decks, etc. Runs on 8V battery, has
internal whip antenna and external antenna jack. Add our
case set for a station” look!
FM-10kit ...

Matching case set, CFM

AtRCRAFT RCVR

...$29.95
.$12.95

Hear exciling aircraft communications—pick up planes
up to 100 miles awayl Receives 110-138 MHz AM air
band, smooth varactor tuning superhet with AGC ce-
ramic fiter, ady squeich, o Y and
1018 of speaker volume. Runs on 9V battery. Great 'or [3
shows or just hanging around the airpon! New 30-page
manuai details pilot talk, too. Add case set for "'pro’

look..
$24.95

AR-1 kit
Matching case set, CAR .$12.85

_ PHONE ORDERS CALL
- 716-924-4560

FAX 713-924-4555

MON SOIUOND3IT ‘C661 YoIe
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ALFA ELECTRONICS ‘ot rmice

ALFA 2360

DMM 2360 DMM 175A $67.95 Fluke Multimeter
$129.95 DMM with 20 MHz s mi $62
DMM + LCR Meter iR L I‘;"‘l't“”‘y lc"“'g;;M o8 ot i
Most Versatile DMM [ nad®. "} 0% POPREN Fluke 77 Il $145
inductance: 1pH-40H s M= pov imv-1000v Fluke 791l $165
b el ACV 1mV-750V
requency: z -
e S ey e
: 20M .
ik o - — Flke 87 True RMS 3285
YaLx A Ot Transistor HFE test .
3999 count display Diode test Fluke 86 Automotive $359
Peak Hold | LED test Fluke 88 $419
Auto power off | 3 % dok display
" 10 M2 impedance
LCR Meter 814 LCR Meter 195 Capacitance Meter
$199.95 $119.95 - 7705 $57.95
The Best Handheld . Very popular LCR . 01 pF-20,000uF In 9 ranges
LCR Inductance:1pH-200H 05% basic accuracy
Inductance 0.1,.H-200H Capachance:0.1pF-200 pF Zoro adjustment + 20pF lo compen-
Capacitance 0.1pF-20,0004F Resigtance0.010-20MQ sale parastics from lest fixture

Basic accuracy:R:1%, C2%,
L:3%
! Test trequency 1 kHz

Resistance:1 mO-20MO

1% basic accuracy

Dissipation factor indicates leakage
In capacitor and Q factor in inductor
Zero adustment to reduce parasi-
tics from test fixture

Very good for high frequency RF
and surface mount components.

Also Avdilable:

Heavy duty DMM
AC/DC clamp meter
Thermometer, Lux meler
pH metler, Logic probe
High vollage probe

RC osclilator

Eleckronic scale
Frequency counfer

{| 20 MHz Oscilloscope with Delay 20 MHz Digital Storage
| Sweep PS-205 $429.95  Oscilloscope DS-203 $769.95

Dual Trace, Component test, 6° CRT, X-Y Operation, T Switchable between dighal and analog
Sync, Z Modulation, CH2 Output, Graticule llum, 2 probes 2 K word per channal siorage

x1, x10. Best price wkh delay sweep. Sampling rate: 10 M sample /sec
PS-200 20MHz DUAL TRACE $339.95 &bt vertcal msokition (25 Lereis/dh)
PS-405 40MHz DELAY $569.95 Expanded Timebase 10ms/div - 0.5 sidiv
L = PS-605 60MHz DELAY §7 69.95 Refresh, Roll, Save al, Save CH2, Pre-Trig
e — T e z . Plotter Controf
i = Power Supply vl — Power Supply
’ - ® - o o—
| | = PS-303 $169.95 e PS-1610 $299.95
= — ' B 030 vDC, 0-3A output | 0-16 VDC , 0-10A output
0.02% + 2mV kne regulation Constant voage & constant curent mode
- - P 0.02% + 3mV load regulation - B ] 0.2%+2mV line regulation
LA B SN P 1 mVrms nolse and ripple & o Wi 6 0.04% +2mV load regulation
- Short crcult and overioad protected (Y 1mVrms noise and ripple

o Short circuit and overload protected

RF SIGNAL
GENERATOR
SG-4160B $124.95

100 kHz-150MHz sinewave In 6
ranges

Output 100mVms to 35 MHzZ
Imemal 1kHz, External 50Hz-20kHzZ
moduiation

RF SIGNAL
GEN./COUNTER
SG-4162AD  $234.95

Generates RF signal same as SG-
41608

Frequency counter 1Hz -150MHz
Sensitivity <50mV

For internal and extemal sources

FREQUENCY

Electronics Now, March 1993

800) 526-ALFA/(609) 275-0220
ALFA ELECTRONICS l(‘AX:)(609) 275{\9§36)

P.0. BOX 8089 Princeton, NJ 0854 yisq master Card, American Express, COD, Purchase Order Welcome
CIRCLE 213 ON FREE INFORMATION CARD

AUDIO GENERATOR
AG-2601A $124.95

10Hz - 1MHz in 5 ranges

Output: 8Vmms sine, 10Vp-p squarewave

Synchronization: 3% of oscillation fre-

quency per Vrms

Output distortion: 0.05% 500Hz - 50kHz
05% 50Hz - 500kHzZ

Output Impedance: 600 ohm

AUDIO GENJ/COUNTER
AG-2603AD  $239.95

Generates audio signal same as AG-
2601A

Frequency counter 1Hz-150MHz
Sensitivity <50mv

For intemal and external Sources

WWwWwW americanradiohistory comm

15 DAY MONEY BACK GUARANTEE. 1 YEAR WARRANTY
WRITE FOR FREE CATALOG.  PRICES SUBJECT TO CHANGE

FUNCTION GENERATOR
FG-2100A $169.95

0.2 Hz - 2 MHz in 7 ranges

Sine, square; trangle, pulse and ramp
Output: 5mV-20V|

1% distortion, offsel + 10V

VCF: 0-10V control frequency to 1000:1

FUNCTION GENJ/COUNTER
FG-2102AD  $234.95

Generates signal same as FG-2100A

Frequency counter 4 digits
Feature ;IL and C output

SWEEP FUNCTION
GENJCOUNTER  329.95

05MHz 1o 5 MHz

Sweep: Lin 10:11.0g 1011 20mS to 28

AM Modulation

Gated Burst, Vona%e Control Generalor,
Generator Control Vottage & 6 digit Counter.
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STARTEK INTERNATIONAL INC

ATH™ - BAR GRAPH FREGUENCY COUNTERS
Check out tho ALL NEW ATH-15 ... it's FAST!

The ATH-15 can ACCURATELY READ an input signal, DISPLAY the frequency
and AUTOMATICALLY switch to HOLD status, in less than 8% of a second !!

o ATH™ - AUTO TRIGGER & HOLD
© ONE-SHOT ATH™ OPTION

© AUTOMATIC CLEAN DROPOUT

e 8009 FASTER RESPONSE TIME

e ULTRA BRIGHT LED DIGITS <o
© MAXIMIZED SENSITIVITY <1mV typ \
¢ 3 10 5 HOUR NICADs STANDARD
e BATTERY CHARGE INDICATOR

e 4 GHZ - 2 INCH LED BAR GRAPH

e 2 RANGES - 6 FAST GATE TIMES

e 1 PPM TCXO STANDARD

e HIGH STAB 0.2PPM TCXO OPTION
© MANUAL HOLD FUNCTION

© BLANK DISPLAY FUNCTION

® 9-12V AUTO-POLARITY PWR JACK
e StarCab™ ALUMINUM CABINET
® 1 YEAR LIMITED WARRANTY

3!

A=

A

ATH
o
o
HOLD
o
PR
ALCQ

STARTEK sromancoul sC 1, LOI0ML, A UeA

SIZE: 4"H x 3.5"W x 1"D

#F JIONAL GTRENGTH

AUTO TRIGGER & HOLD - 1.5 GHZ COUNTER

-
o
o

par

A TH™ refers to our exclusive new AUTOMATIC TRIGGER & HOLD circuit with
AUTOMATIC CLEAN DROPOUT. With ATH™ you can say good-bye to almost all
of that annoying random counting and the false readings we have become
accustomed to when using portable counters. The model ATH-15 is an ULTRA
HIGH SENSITIVITY, 1 MHz to 1500 MHz frequency counter with an INTEGRATED
BAR GRAPH circuit which inetantly displays the signal strength of an input signal
from <1 MHz to over 4 GHz. When the ATH™ featuwre is used, the countsr
displays the last readable signal received. It automatically triggers on a readable
signal and automatically switches to the "hold® status when the signal dissapears.
Because of AUTO TRIGGERING, the first reading is correct. If the signal stops in
the middie of a sample or gate time, the last complete accurate reading will be
displayed and the unit switched back to "HOLD" status, hence the AUTOMATIC
CLEAN DROPOUT prevents the display of erroneous data, ail this is done
automatically, with hands free operation - and it works great it

We are further responding to user requests by offering a ONE-SHOT ATH™
option. This consists of a8 ONE-SHOT select switch, a push button RESET switch
and two LED indicators all located on the top of the counter (not shown). When
this function is used, the first readable signal that triggers the counter will be held
on the display untii manually reset. One push of the reset button will reset the
display to zeros and enable the one-shot CirCuit again. The display can be blanked
or turned off pending the auto triggering from an input signal, which also saves
&wer under battery operation.

SPONSE TIME, defined as the time from the beginning of the input signal to a
stable, accurate, readable display, has been dramatically speeded up. The
RESPONSE TIME is actually % faster than previous models and if you
consider not having to manually throw the hold switch, at just the right time, the
ATH-18 is functionally the fastest counter you can buy !

MADE IN USA SAY GOOD-BYE
TO RANDOM
COUNTING &

FALSE READINGS

ATH-15

ATH-18
‘ counT

"ow agY

»
D

“r @ on

CHECK IT OUT. . . BEFORE YOU BUY A COUNTER
te times delayed?

#ATH-185 FREQUENCY COUNTER

FACTORY INSTALLED OPTIONS:

#O/S-ATH-15 ONE-SHOT ATH™

#HSTB-15 HIGH STAB TCXO 0.2ppm
ACCESSORIES:

#CC-90 BLACK VINYL ZIPPER CASE
#TA-90 TELESCOPING BNC ANTENNA
#P-110 PROBE, 200 MHZ, 1X-10X
#M2071C CABLE FOR MFJ-207/208

WITH NI-CADs & 110VAC ADP  $235,

STARTEK internaTIONAL INC

398 NE 38th St, Ft. Lauderdale, FL 33334

Does Bar Graph give INSTANT readingzgor 3
Does Bar Graph work on every range? 2 GHz? With HOLD on?
Does HOLD switch CHANGE the GATE selection when turned off?
Does unit SELF-OSCILLATE - random count with no input signal?
How many switches needed to select range? Gate times per range?
40, How long does unit operate with batteries? One hour?
100. NO PROBLEM with a STARTEK POCKET COUNTER™ Il
MO Orders & Information
2| “Wsrock ~ 305-561-2211
39. WE SHIP Orders Only -
] samepay: 800-638-8050
FAX 305-5681-9133 —
TERMS: Shippi for Florida add $4 + tax,
US & Canada 5% ($4 min - $10 max), others add 15% of R
TESTTERSTAIANL LY (o]

& specifications subject 10 change without notice or obligation.

CIRCLE 297 ON FREE INFORMATION CARD

WWWW.americanradiohistorv.comm

[$)]
N
> MON SoIUoI8|T ‘C661 YorBW


www.americanradiohistory.com

Electronics Now, March 1:993

OCEAN STATE ELECTRONICS

PROFESSIONAL, 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
Adjustabie, heavy duty brass base

with ball bearing pvots. For winding colls.

MAGNET WIRE

Plain enamel. Solid bare copper.

transformers and

Designed for hard usage. torolds Prices for 174 Ib. spoots
/16" plated contacts #1432, 2 3.70 #3.
#16,..3, 26 .....3.75
$10.75 | 418 335 w28 385
#20...35 #30 .....4.00
MASTERING THE MORSE CODE | _*22---3 i
This book teaches the beginner how 1o leam the Morse
Code. Some of topics covered are Rules for practicing
the Morse Code, the code alphabet, how 10 send and ISReEs
recenve code, how 1o build and hook Up & code practics IRON FERRITE
oscilator. 32 pages FT37-43 ..
$2.50 FT37-61
> FT37-77
FT50-43 ..
CODE PRACTICE p s
OSCILLATOR & MONITOR IN KIT FT50-77

FORM OR WIRED
A s0lid-state code practios oscilatos and monnor that
uses the latest IC chcuftry. N contains a 3° built-m
speaker, headpnhone termmals, a volume control and a
tone control 115 a attractively packaged with a two
color panel With the addnion of a few
pans. the unil can easily be converted
into CW montftor. It can there fore be
used as an operating aid atter the
code has been isarned.

.85
T200-2.........4.00

FT240-61 ...... 8.00

WE STOCK A COMPLETE LINE OF
TOROIDS AND BEADS.

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY WITH

TEC-200 FiLM
JUST 3 EASY STEPS!
- Copy circuit pattern
on TEC-200 fim
using any plain
paper copier
« Iron film on to
copper clad board
* Pl oft fitm and etch
Convenient 8 172 x 11 size
With Complete Instructions

5 SHEETS ...
10 SHEETS
20 SHEETS ...

DIGITAL CAPACITANCE/

INDUCTANCE METER
DIGITAL LCR METER measures
inductance, capacitance and resstance.
At Lastl An LCR meter that everyone can
attord. Now you can measure coiis,

)| transformers, chokes from 1uH to 200H
Capacitors from 1 pid to 200 mfd and
resstors from .1 ohrms 10 20 meg ohms.
All in one handheid instrument

MODEL LCR-1801 .......... $119.95

...4.90

REGULATED POWER SUPPLIES
13.8 VDC

Pertect tor ham squipment, CB's, car steoreo’s and
other 13.8 VDC items. LED on indicator, shont circutt
protection Binding post output. 2 year warranty.

3AMP .....$29.50

4 AMP ... $39.50
6 AMP . ....$46.50
10 AMP ......$79.50
20 AMP ...$119.50

30 AMP ....$139.95

VERNIER DIALS
1-172" Diameter 0-10 Marking  $8.25
1:172" Diameter 0-100 Marking  $9.25
2" Diameter 0-100 Marking  $10.25

SIGNETICS NE602AN
Balanced Mixer/OSC. Popular IC among
experimenters for building DC and super-het
recevers

$2.49 .....BUY 3 OR MORE ...$2.25

MiNI-CIRCUITS SBL-1
DIODE RING MIXER
Double balance Muxer
LO/RF - 1-500MHz
RF OC - 500 MHz

$6.75

Kitse..o.coisonscmiomstonne come $19.95
Wired ... $24.95
Q-DOPE
i Solution of pure polystyrene in solvens. Dries
LINEARIC'S TRANSISTORS fast and leaves a clear. Protective coating on
NE555 .25 PN2222A .07 tofiods, colls and transformers, with no or
NES64 175 2N2222A .35 minimal effect on inductive values. May aiso
LM733N .85 2N3055 69 be used as a cement for moided or tabricated
LM741 .30 2N3553 275 fems made of polystyrens.
UA7805 39 | 2n3sen a8 {Bottle with Brush 2 ). 02. 59 mi) .$3.75
UA7B12 39 | 2N3sss 1.00
UA7820 49 | 2N3g04 R[]
UA7824 49 2N3906 10 CD22402E
UA7912 .75 2N4401 A5 CMOS LS| Sync Generator
LM317T 69 | wmpri02 .29 $9.95

MINIATURE TOGGLE SWITCHES

3A 125V Solder Terminais é §

SPOT
DPDT

ON-ON
ON-ON

-] % : |
200 WATT INVERTER

Plugs into your lighter and runs.

- Ham Equipment
-Lights
« Soldenng Iron
- Computer
- Power Toois
* Shaver
“13" TV wth VCR
*MUCH MORE
Modet:  POW 200
Input 1010 15 vols OC
Output: 115 volts AC true RMS
Power. 400 Watts peak
200 Watts for 2 minutes
140 Walts continously
S x26 x1.7
Waeight: 15 ounces $gg_95

Warranty: 3 year

QRP CW TRANSCEIVER KIT
* Covers 14.0 MHz to 14.1 MHz on 20 M or covers 7.0 MHz to 7.150 MHz on 40M
« Available on 20M or 40M band’
+ Supenor Superhet
* Singie signal 1eceiver
« CW crystal ladder filtter
* VFO tuning with verniar dial
* RIT wicenter detent control
* Very eftective AGC
» Selectable audio tifter
» Sideione Oscillator
= 2-3 watts of RF output
*+ Serru break-in
= 12VDC operation
» Custom pre-painted, punched & silkscresned cabinet
* 100% complete kit with instructions. Nothing esse to buyt
* Measures (HWD): 2 1/4° x 6 1/4° x 6

» Welght 24 oz.
QRP-20 ........... 20M VERNMON iiiiims b orsid b it $149.95
QRP-40 ........... 40M VERSION

LEARN COMPUTER THEORY BY BUILDING THIS KIT
DIGITAL TRAINER MODEL MM-8000

Starting trom scratch you build a complete computer system Our Micro-Master trainer teaches you

to wrte into RAMs, ROMs and run a 8085 microprocessor. You will wine the intial mstructions to

teil the 8085 processor 10 get staned and 510re these (Nstructions In permanent memary n a 2816

E*PROM. Teaches you all about input and output ports, computer timers. Build your own keyboard

and lsarn how to scan keyboard and dispiay. No previous computer knowledge required. Simpie

6asy 10 understand nstruction teaches you 10 write in machine language. Upon completion of ths

course you will be proficient in computar technology.

* Uses the BOBS Microprocessor

+ Uses the 2816 E? PROM, electrically erasable

programmable ROM

* Uses the 8156C, 2048 Bit static MOS RAM
with VO ports and timer

+ Memory expandable option

= Butlt 0 5V power supply

« 28 kay keyboard

» Complete with lesson manual, instructions and
axperiments

« Use where conductive electronic traces are needed

« For designing Prototype Circuits

* Pen tip redesigned to draw more narrow 11aces

« Ofters improved conductivity, befter trace adhesion, and a reduced settling i the pen
« Dnies in 3-5 minutes at room temperature

 Spnng loaded tip for smooth flow

$119.95
clrcult™works NEW MICRO TIP
CONDUCTIVE PEN FOR THINNER TRACE

——
[

- LN

CUit . 2
WOrKS Wi Ea iy,

$10.95

SIGNAL INJECTOR/

TRACER

This handy tester 15 both a signat
generator and receiver. As a
generator use it to check out an
ampiilier, stage by stage. Also tests
AM radio [F and RF stages. As a
recanes you can pin point where a
detective part exists. Will transmit
and receive simutaneousiy.

$1.25
$1.50

LOGIC PROBE KIT
Hand held Drgital Logic Probe
provides convenient and precise use
in the measurement of logic clrcutts.
ht displays togic levels (high or low),
putses and voltage transients down
to 300 nanoseconds. - High intensity
LED readouts provide instart
responsa 10 the logic state.

KIT

$18.95

...................................... $149.95 TO ORDER

Call 1-800-866-6626

ORDERS ONLY

(Catalog requests can not be taken on toll

free humber.)

8am. -5p.m EST
Monday through Friday
OR WRITE TO:

Ocean State Electronics,

r >
e
—

P.O. Box 1458, Westerly, R.|. 02891

OR FAX TO:

(401) 596-3590

CATALOG REQUESTS
(401) 596-3080

If paying by CREDIT CARD include Card No.
and Expiration Date

Mail in orders please include $4.00 shipping
CANADA $7.00 —- OVERSEAS $12.00

Minimum order $10.00

R. |. Residents add 7% Sales Tax

ORDERS RECEIVED BY 1:00 PM EST—
SHIP SAME DAY!

FREE SHIPPING ON ALL MAIL IN ORDERS
OVER $25.00.

NOT VALID WHEN COMBINED W/CAT. ORDERS.
Applies to UPS Ground in Continental U.S. Only.

PRICES SUBJECT TO CHANGE

TRIMMER CAPACITOR ASSORTMENT

Top Qualtty. May contain some two and % ﬁ

three gang as well
L1 I T S ——— $1.50
VERNIER DRIVE
Amerlcan mada 6:1 vernier drive. Has
dual plate mounting Hange with two
tapped holes (2-56) for dial mounting
Input & output mate with 1/4° shatt

$10.75

6146B POWER TUBE

Most Popular Power Tube
Used In HF Transmitters.
MFG. SYLVANIA ... $16.95 Eacn

CALL US FOR ALL YOUR TUBE NEEDS

EDGEWISE MOUNT S-METER/SWR
200pA movemnent  Scale reads signal 0-60db. Has two
ear flanges with holes for mounting,
Measures approx 1 1/2°W x 1 1/4°D x 7/8°H.

{zug))

$4.00

200pA movemnent  Scale
reads both signal (0-30db) and
SWR. Same mounting as above

Measures 1 ¥8"W x 1 1/4°D x 3/4°H. $4.00
MULTIVOLTAGE | RECTIFIER DIODES
AC ADAPTER 1N4001 09
Rated SO0MA 1N4002 09
Input 117VAC
Output 3V, 4,5V, 6V, 1N4003 10
7.5v,9V, 12V DC 1N4004 .10
Polarity swach 1N4005 12
Universat piug 1N4006 15
1N4007 a7
1N5400 20
1N5401 .20
1N5402 .20
1N5404 25
1N5406 25
1N5407 .25
1N5408 25

COPPER CLAD

PC BOARDS

uﬂ One 0z. copper, phseur:;:::::.

7" x5° .$1.50
8"x7" ... $2.00
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ProGold™

Gold Conditioner & Protector

e Protects Gold Surfaces &
Base Metals!
e Improves Conductivity!

e Forms Protective &
Anti-tarnish Coating!

e Reduces Wear & Abrasion!
e Reduces Arcing & RFI!

® Reduces Intermittent
Connection Failures!

ProGold is specifically formulated to improve conductivity and protect gold, base metais and
other precious metal surfaces.

A common problem with gold plated surfaces is that the base metals migrate to the surface due
to gold's soft and porous nature (dendrite corrosion). Once exposed, base metals oxidize, adding
unwanted resistance that impedes electrical performance. Since gold plated surfaces are thinly
coated, they are susceptable to scratching & abrasion, further exposing the base metals.
ProGold, a one step treatment, conditions gold connectors, contacts and other metal surfaces,
enhancing the conductivity characteristics to efficiently transmit electrical signals.
Non-abrasive/non-corrosive formula,non-flammable, non-toxic, ozone-safe.

CAIG Electronic Chemicals

for Manufacturing, Maintenance & Service!

DeoxIT* & PresenviT"

Improves Conductivity and
Protects Electrical Connections

e Improves Conductivity

e Reduces Intermittent
Connection Failures

e Reduces Arcing & RFI
® Reduces Wear & Abrasion

e Extended Temperature
Range, -34°C to 200°C

DeoxiT, a one step treatment, is a fast-acting deoxidizing solution that cleans, preserves,
Jubricates and improves conductivity on all metal surfaces. Temperature range -34°C10200°C.
Non-flammable, non-toxic, non-corrosive, non-gumming, ozone-safe.

PreserviT, seals, lubricates and preserves metal surface for protection from oxidation and
contamination. For use on clean surfaces or ones pre-cleaned with DeoxIT. Temperature
range -34°C to 200°C. Non-flammable, non-toxic, non-corrosive, NON-gumming, 0zone-safe.

These new advanced formulas contain jmproved deoxidizers, preservatives, conductivity
enhancers, anti-tarnishing compounds, arcing & RF ! inhibitors and provide extended tempera-
ture range. DeoxiT's new formulation also prevents dissolved oxides/contaminants from re-
attaching to metal surfaces, providing longer lasting protection.

OpficALL

Effectively cleans, polishes and eliminates
static electricity on optical viewing surfaces.
OpticALL is also recommended as a general
purpose antistatic cleaner on plastic, glass
and metal surfaces.

StaticALL

Neutralizes static build-up caused by friction
& fow humidity conditions.

DustALL

Quickly & safely removes dust, lint & particies
from sensitive electronic equipment, comput-
ers, lab equip., optical grade surfaces & other
mechanisms & equipment.

FreezALL

Quickly and safely cools circuits to -54°C.
Locates intermittent compgnents due to heat 588
failure and hairline cracks on PCBs.

MechanicALL

High Penetrating Anti-Corrosive Anti-Tamish-
ing Cleaner & Lubricant. Lubricates & Pro-
tects, Dispaces Moisture, Stops Squeaks,
Migrates & Coats Entire Surface.

ElectricALL

Rejuvenating Solution For Al Electrical Ap-
plications. Cleans, Preserves, Improves &
Protects Connections, Removes Corrosion &
Oxidation, Reduces Wear, Abrasion, Arcing
& RFI.

DegreasALL

For degreasing, cleaning & defluxing equip-
mentand parts. Removes oil, grease, dirtand
contaminants including rosin fiux from PCBs,
components and metal parts. Biodegradable.

CAEON™ 27

For sensitive equip-ment applications. For
removal of oll, grease & dirt from surfaces.
{Freon® TF ).

GAEON" 28

Degreaser and clean-ing liquid removes or-
ganic contaminants including rosin flux from
PCBs, components and metal parts. (Freon®
TMC ).

X-10S Instrument 0il

Contains silicone. Finestquality instrument oil
for use on rubber, ptastics and metals. Non-
gumming, rust inhibiting, fong lasting lubrica- 5
tion. v

X-10 Instrument 0il
Lubricates precision Instruments, fine parts &
mechanisms. Use on ail metals (gauges, gears,
clocks, instruments, etc.).  Non-gumming, rust
inhibiting, long lasting lubrication.

"We were having trouble with edge connectors in our manufacturing environment until we tried
ProGold Wipes...great product.” J. P., General Electric

"Static and dirt buildup on our CRT screens have always been an annoying problem. We have
tested many products and find OpticALL to last considerably longer and work just as well on our
plastic and metal enclosures.” ,

A. R., University of Maryland, College Park, Dept. of Physics & Astronomy

"For many years we have been using CAIG's liquid and spray products in the lab for service and
repair of connectors, switches and potentiometers. | also use their paste products on my boat to
prevent corrosion from sait water and air ... fine products for a variety of applications".

T. S., University of California, Lawrence Livermore National Laboratory

"Corrosion problems on very sensitive connectors have been an annoying problem for us. We
have triedmany products without success until we tried CAIG's DeoxIT. DeoxITis the only product
that has worked perfectly. We highly recommend it". R.V., Xerox Corporation

Ca|g Products ... used by those who demand the best!

Ampex Hewlett Packard RCA

Boeing Honeywell Switchcraft

Capitol Records IBM Tektronics

Diebold, Inc. John Fluke Mfg. Texas Instruments
Dolby Laboratories Mcintosh Labs Wayne-Dresser
General Electric Motorola Xerox Corp.
Grumman Aerospace Nakamichi .. and many more

16744 W. Bernardo Drive,
San Diego, CA 92127-1904

LABORATORIES, INC.
“Environmentally Conscious”

Phone: (619) 451-1799,
FAX: (619) 451-2799

CIRCLE 286 ON FREE INFORMATION CARD
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Satellite Television
Order Your FREE Catalog/Buyers Guide Today!

Satellite
Analysis and
Antenna
Aiming
Software

An extremely valuabie tool for designing and
installing TVRO's, tailored for ease of use by
professionals and dealers as waell as by technically
orientated TVRO owners. Demonstrates how
changing paramaeters such as dish size or LNB
noise temperature affect picture quality. The
program performs both TVRO system analysis and
antenna aiming. The analysis subcomponent, is
sspecially useful for predicting performance when
viewing signals from a particularly weak satellite.
The aiming subcomponent calculates azimuth and
elavation angles and range to all satellites within
“view" of a TVRO. The names and latitudes of all
world-wide C and Ku-band broadcast satsllites,
presently in service or to be launched by 1995, are
listed. The user simply enters TVRO site latitude
and longitude.

6.25" disk S&H §.4.75  $49.95
3.5" disk S&H$.4.75  $49.95
SATELLITE SYSTEM
DO-IT-YOURSELF
INSTALLATION VIDEO

"Now You Can Watch It Being Done”
Install or “Tune up" your satellite system in no
time flat with this professional video.

VHS or Beta (45 Min.).S&H $3 (US) ........$33 95

MESH DISHES
by ORBITRON

Quality
Demonstrated
by Performance

Orbitron antennas ("size
for size") are known the
world over for their
superior reception and
picture guality.

7 dish & polar tracking mount ~ $239
8.5ft " " 299
10ft " " 349
10t HD. " " 439
12ft " " 639

Bulz-I-Tuning
Meter
Now with
audio alert

TUNE YOUR DISH
TOIT'S MAXIMUM!

Dish tuning meters are a must for the serious
dealer or satellite system owner. Saves time,
trustration and money. Use when installing a new
system, moving your dish, re-alignment of a dish
that has been moved by wind, frost heaves etc.,
gets you right on the satellite belt for the best
possible pictures|

Pico meter. (meter tuning) S&H $6 $89.95
Bulz-I-IV meter (meter & audio alert)S&H $6 $149.95

All Major Credit Cards Accepted

Name_

STANDARD KU SYSTEM
Package INCLUDES all of this:
* Quality aluminum 3ft dish

« Pansat BR 1100 Receiver
 Polar tracking mount

* Polarity switching feed

* Low Temperature LNB
1001t Alt in one ribbon cable

DetLuxe Ku SysTem

Package INCLUDES all of this:

= Quality aluminum 3ft dish

* Pansat BR 3000 programmable
receiver with IR remote control

» Pansat AP 3000 Antenna positioner

with 77 satellite programmability

Polar tracking mount and

motorized arm

» Polarity switching feed

¢ Low Temperature LNB

100ft All in one ribbon cable

-

New Lower
Temp's

Hemt Technology Commercial Grade

45° LNB C-band 4GHz  S&H $6 $69
35° LNB " > o 99
25° LNB » L) E 139
1.2dbLNB Ku  12GHz S&H $6 $99
1.0dbLNB " . " 126

0.9dbLNB " " 139
0.7dbLNB o . g 199
0.6dbLNB * : ] 229

Skyvision Inc.”®

1046 Frontier Drive, Fergus Falls, MN 56537 - Toll Free 800-334-6455
Mail in coupon or call today for the SKYVISION Satellite TV Product Catalog/Buyers
Guide Delivered free to your mail box in U.S. and its possessions.

(L) Send Free Domestic Satellite TV Products Catalog
D Send International Satellite Catalog (For International Catalog add $8.06 to cover S&H)

Phone ()

Install A System, Upgrade & Repair Yourself And Save $$$%

\Call Toll Free 800-334-6455 International 1-218 -739-5231 Fax 218-739-4879

CIRCLE 270 ON FREE INFORMATION CARD
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VISA
T——

13406 Saticoy Street
North Hollywood, CA 91605-3475

MasterCard

R.F. WATTMETER
ME-82/U
(MFG M.C. JONES
MODEL MM-625)

Contains built in power
load—oil filled.
Frequency Range: 50 to 600 MHZ.
Inpendance: 52 OHMS.

Power Level: 120 Watts.

Size: 6"W x7"H x 13" Deep.

Weight: 10 |b. Price: $150.00

COLLINS 30L-1
LINEAR AMPLIFIER (S-LINE)

Frequency: 80, 40, 20, 15, 10 meters
3.4 t0 5.0 MHZ, 6.5 t0 9.5 MHZ
9.5 to 16 MHZ, 16 to 22 MHZ, 22-30 MHZ
Mode: SSD or CW
Power Out: 1000 W PEP, 1000W CW
Drive: 70-100 watts full output
Harmonic Distortion: —40 dBc 2nd

—30 dBc 3rd
Output Independance: 5052 VSWR <2:1
Power Reguirements: 1200 watts CW
300 watts SSB no modulation
550 watts SSB speech modulation
Voltage 115V or 230V 50-60HZ
Wi: 38 |bs. Size: 143" X 7%4"H X 14"D

Price: $895.00

TEKTRONIX 528 SOLID STATE
N.T.S.C. WAVEFORM MONITOR

8 x 10 disptay, two composite video inputs

75 ohms, selectable 1 valt or 4 volt full scale,

(140 IRE units)

YRGB and RGB inpuy. Video output response

25Hz to 5 MHz <3%.

FOUR RESPONSE POSITIONS: 1] Flat, 2] IRE, 3] Chroma, 4]
Differential gain.

FOUR SWEEP MODES: 1] 2-V Sweep 1, 2| 2-V mag sweeep,
3] 2-H sweep, 4] 1US sweep.

SIZE, 5'4'H x 8¥2'W x 18D

WEIGHT: 15 LBS

POWER: 115V 60 HZ 48 watts Price: $495.00

MODEL HP 180A

Oscilloscope: Mil Spec AN/USM-281A,
8 x 10 CM display, 100 MHz response
which accepts standard 1800 series
Plug-ins. includes Vertical Plug in:
1801A (PL-1186), frequency BW 50 MHz,
maximum sensitivity 5SmV/DIV. Hori-
zontal Plug-In: 1821A (PL-1187), trigger-
ing to 100 MHz, minimum sweeptime
100 NS/D1V, has delayed sweep capacity.

Price: $250.00

ANRITSU ML422B

Anritsu ML422B Programmable Selective Level Meter. Has
synthesized frequency tuning (rotary dial on keypad entry).
Automatic tone search for unknown signals, swept frequen-
¢y, keypad data entry for amplitude and frequency limits,
IEEE488 computer control capability. Frequency range: 50HZ 10
30MHZ (8 digit LED readout). Stability: < % 5x10-7/0t0 45°C,
< +1x 10~ biyear. Bandwidths: Wideband, 48khz, 3.1khz and
20hz (- 3dB). Amplitude Range: —120dBM to +30dBM de-
pending on bandwidth setting (5 digit readout and meter).
Amplitude Accuracy: +0.15dB to *+1.5dB depending on level
range and frequency setting. Input impedence: 75 ohms termi-
nated unbalanced or 10Kohm unterminated balanced. 75, 124,
135, or 600 ochms terminated balanced. 1.5Kohm and 20Kohm
unterminated balanced. Distortion: Input < +10dBM, single
tone, 2nd and 3rd order < —70dBc from 1Khz to 12mhz. L.F.
Rejection: <.~70dBM @ 56.bmHz, < - 80dB elsewhere. Image |
Rejection: < —80dB. Phase Jitter: <0.5" p-p, 0.1° resolution.
Power: 115V, 3.15A, 60hz AC. Size: 1613%6"W x 738"H x1934D.
Wi: 45 |b. Price: $$6,500.00

TEKTRONIX SOLID STATE PORTABLE

491 SPECTRUM ANALYZER
Frequency 10MHZ—2 GHZ with internal mixers. 1.5GH to
40GHZ with plug-in mixers for use to 12.4GHZ. Dispersion
1KHZ/div. to 10MHZ/div. Coupled Resolution: IKHZ 10 100KHZ.
Display Flatness: over 100MHZ dispersion to 12.5GHZ <3dB
above 12.5GHZ, <6dB. Incidental FM: <300HZ. Frequency Sta-
bility: (after warm up) +10KHZ with line variation.
+5.0KHZc with *100KHZ, KHZ dispersion, +20.0KHZ/c
with +200KHZ, MHZ dispersion. Internal IMHZ phase lock.
Input Impedance 5052. Max Input Power: —30dBm (linear
range}, +15dBm (mixer limit). L.F. Attenuator: 51dB in 1d steps.
L. Gain: >>50dB. Display: Log, <40dB, Linear, <26dB, Square
Law, <13dB. Sweeptime: 10 micro seconds to .5 Sec./div. CRT is
8x10divisions (.8cm/div.). Power Requirements: 90K 136 VAC or
180 to 272VAC, 48 to 440HZ, 55 watts. Size:
7346"H X 12746"W x 197146°D. Weight: 30 |bs. Price: $1400.00

GENERAL
MICROWAVE 476
THERMALELECTRIC
POWER METER

With type 4240A power head.
Power range: 30n watts to 10m W
(—45to +10 dBm).
Frequency Range: 0.01 to 18 GHz
VSWR: 1.5 from 0.01 to 0.015 GHZ
1.35 from 0.015 to 10 GHZ
1.6 from 10 GHZ to 18 GHZ
Connector: Type N
Meter Size: 4.5 inches
Accuracy: +1% of full scale on all ranges
Built in 10 KHZ calibration signal. Power
Requirements: 115v/230V, 50-1000HZ @ 5 watts.
Size: 6.1'HXx5.1"Wx11,3'D.
Weight: 7 |bs.
Price: $350.00

COLLINS KWM—2A TRANSCEIVER
Frequency Range: 3.4 to 30 MHZ except 5.0 to
6.5MHZ. Unit Cover: 80, 40, 20, 15 and 10 meter.
Amature bands. Modes: SSB, CW or RRTY. Sen-
sitivity: 0.5 uv for 10 db S+ N/N. Selectivity: 2.1 KHZ,
6db down; 4.2 MHZ, 60 db. image Rejection:
=40dh. Power Output: 3.4 to 15 MHZ 100 watts PEP,
50 ochms; 15 to 25 MHZ, 90 watts PEP, 50 ohms; 25 to
30 MHZ 80 watis PEP, 50 ohms. Plate input: 175 watts
PEP on SSB; 160 watts CW Size: 14.75" x 7.75"H
14"D. Weight: 18 Ibs., 3 oz. Price: $795.00

TEKTRONIX 520A
DUAL CHANNEL VECTORSCOPE

Measures: Luminance Amplitude, Chrominance
Amplitude and Phase differential phase and gain
(1% accuracy). CRT accuracy of 12.5° and 2.5 IRE
units for vector and amplitude measurements. In-
ternal calibrated phase shifter with a range of 30°,
with accuracy of 0.5°. Color demodulationin |, Qor
R-Y axis. Vertical internal test signal observation.
Video inputs: 75 ohms, 2 each, >46dB, return loss to
5MHZ. Swept measurements of Y, R, G, B. input
power: 90 to 136 VAC or 180 to 272 VAC, 47 to G3Hz,
95 watts. Size: 19'W X 7.0"H x 19.8°D. Weight: 33
Ibs. Price: $1495.00

(818) 787-3334

(800) 235-6222

FAX (818) 787-4732
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We Sell QUALITY PARTS - We Have DISCOUNT PRICES - We Ship FAST

[ALIFELECTRONICSTCORP
8 MM SONY VIDEO PHOTOELECTRIC SWITCHES
CASSETTES (USED)

Adalet model 57010. Tum

Sony lights, signs and other Adalet model 57000. . 3\
120 electrical devices on Operates.the same '

- at dark and off at dusk. as the unit left, but this ==l
;_?.gme'tal Buiit-in delay to prevent one is built-into an

;mr:g switching caused by adjustable swivel mount
Sideo sudden change in ambient to faallt.ate aiming o
cassattes o b a2 iveadod busshing designed o serom

i = .65" diameter threa shing for mount- r screw

gzzg i?;hb:dgﬁt;a;g;;::a oﬁzd;';ﬁ" ing. Threaded plastic nut. 9* long pigtail standard electrical knock-out box.
for considerably more. A great deal for | '6ads. CAT# PES-1 $3.00 each CAT#PES-2 $4.00 each

8mm camcorder users. CAT# VCU-8

$2.50 each « 5 for $11.00

Premium quality metal tape in C-60 cassettes (30 or more per side).
One of the finest “brand-name"” tapes on the market, in durable, clear
plastic transport mechanisms. Recorded and butk erased, the

Solid State RELAY
For D.C. Loads

record-protect tabs have been removed and therefore, need to be e By
taped over to re-record. Audiophiles will appreciate the wide dynamic range of this tape.
Opto 22 # 005933 It your cassette deck has a "metal* setting you will hear the difference. A rea! bargain!
Control Voitage: CAT#
332 Vde AT# C-600M  ¢1.25 each
Load: 3 amps 10 for $10.00
@ 4-60 Vde CASSETTE STORAGE CASE
(5 amp surge). This Solid State relay is Black, unbreakable plastic audio
designed to switch D.C. loads. 2.25" X cassette storage case.
1.75" X 0.91" high. Epoxy block with CAT# CBOX 5 for $1.00 + 100 for $15.00

metal base. Screw terminals.
CAT# SSRLY-12U $9.50 each

Length l:.:::' o Bundie Dia
General Use TR400 4  18lbs neutral 15/16° 30 $250  $15.00
. TR-400B 4"  18lbs  black 15/16" 35 $300 $17.50
A.C. Switch TR600 6 30lbs neutral 11/2" 50  $4.00  $30.00
TR600B 6"  30lbs  black 112 50  $400 $30.00
TR800 8  50lbs neutral 13/4 60 $500  $40.00
TR800B 8  50lbs  black 13/4" 70 $6.00 $50.00
RS TR11008 1+ Soms pmae & % 50 0%
-1 g 3 a " . d 0.
fzﬂ';@x’m TR-1500 15° 50lbs  neutral g $1.00 $800 $70.00
: inal Heavy-duty 15" cable tie.
Screw terminals. TR-1500HD 15° 120 bs neutral 41/4"  $1.50 $12.00 $100.00
Fits all standard
wall switch boxes.
CAT# ETS-1
2 for $1.00

Open frame cooling

12 VDC 300 ma. =" fan with 3.25+ square

Wall Transformer ' = plastic cage. Mounting
holes on 2.75" centers.

/

New 12 Vde num with black trim. 0.93" dia. X 4.42" long. CAT# CF-16
3807 B wail §' cord with 3.5mm mini-plug. $4.00 each J
transformers. CAT# MIKE-12 $1.50 each
Cord terminates W
% Bard Wi, 15" POWER CORD

15" Belden SVT 18/3 black detachable power

Large quantity available. A <5
¥ cord. 3 prong right angle grounded AC plug @\—’__ =
CAT# DCTX-1231 $2.25 each one end, IEG sackot cthor ond &5 5 ‘\\e

100 for $20.00 « 1000 for $185.00 | oy yy | CAC-15  $1.25 each 10 for $1.00

CALL OR WRITE FOR OUR MAIL ORDERS TO:
FREE 60 PAGE CATALOG TOLL FREE ALL ELECTRONICS CORP.

WITH OVER 4000 PARTS!  PHONE ORDERS P.O. Box 567

OUTSIDE THE U.S.A. PLEASE SEND

$2.00 POSTAGE FOR A CATALOG 1'800'826'5432 Van Nuys, CA 91408-0567
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LASER COMPONENTS TOUCH -TONE
KEYPADS

WARNING!!!
DO NOT BUY these products If you do not know the dangers of laser energy! | american
We are selling components only. If assembled Into a complete laser system, | Telecommunications

they must comply with all C.D.R.H. regulations. Corp.Telephone
keypad assembly
with circuity for
Laser Tube Laser Power Supply producing

touch-tones.
7 wire output.

Epoxy encapsulated Gray with white letters and

gowglr‘supply for up to numbers. 3" X 2.25% X 1.5".

myviasers. Hook-up diagram available.
412 X112 X178% iy L i eabch
Siemens # LGR 7659 IngULP Vdc @1 2P '
1 mW helium-neon laser tube. 8:2;;:‘:?3&;2?9? to7 1ho sekl\(,v Electroluminescent

22.5 mm diameter X 146 mm long. 1.7 Operating current: 4 to 5 mA
mrad beam divergence. 7 KV start voltage. Recessed 0.250 quick connect terminals for

BACKLIGHTS

1kV operating voltage. 3.5 mA current. output. Color coded wire leads At lasi! A
CAT# LT-1 $25.00 each forinput. CAT # LPS-1 $35.00 0ach | srocr Y
luminescen o
NEW LOW PRICE!! REDUCED gow v ‘
ELECTRONIC FLASH UNITS These brand-

new units were designed to backlight
small LCD TVs made by the Citizen
Watch company. The inverter circuit
changes 3 or 6 Vdc to approximatety 100
Vac, the voltage required to light the glow-
Useful for special effects of flash lighting. e L;’,':gf;gﬁg';g;:,f:;gi,} i
Circuitry includes a very desirable 600 uF 330V photoflash state. and glows white when energized
capacitor which is, by itself, worth the price of the unit. The circuit board is 2.2* X 1°. Glow stri;;
CAT# FSH-2 $3.00 each and circuitry can be removed easily from
plastic housing. |deal for special lighting
effects and backlighting. Citizen# 92TA
operates on 3-6 Vdc. CAT# BLU-92

ITT Magicflash. Originally designed for Polaroid One-Step
and Pronto cameras. Nice bright flash can be triggeredby
external 3 Vdc pulse. Operates on 6 Vdc,

4 AA cells (not included).

TRW# 095-10001. Input: 115 Vac LARGE
Outputs: $3'50 each QUANTITY
5 Vdc @ 20 amp, AVAILABLE
12 Vdc @ 4.2 amp, 10 for $32.00 - 100 for $275.00

-12 Vdc @ 0.1 amp.
Fan cooled switching power
supply with solid state relay tum-on protection.
RFIVEMI filter. On/off switch and reset button.
Housed in vented metal cabinet
Requires IEC type power cord
(our CAT# LCAC-C7 $3.00 each or similar).
UL and CSA listed. 9.5" X 7.25" X 3.45°

4.8K V HIGH VOLTAGE
TRANSFORMER

Coiltron# 20956
Primary: 240 Vac
Secondary: 4,800 Vac

12" long wire leads terminate to 0.1 single 25" X 3.45" X 2.92".

row connector. Operation note: the solid state Mounting holes on

relay must be energized to operate supply. 4. centers.

This is accomplished by jumping the dark 3 lbes 2 ox

gray and red wires. CAT# HVTX-1 $9.50 each

CAT# PS-300 $27.00 each

TOLL FREE ORDER LINES 1-800-826-5432

FAX (818) 781-2653 - INFORMATION (818) 904-0524

Minimum Order $10.00 « All Orders Can Be Charged To Visa. Mastercard Or Discovercard « Quantiies Linuted
California, Add Sales Tax « Shipping And Handling $3 50 For the 48 Continental United States: - All Others Including
Alaska. Hawaii, P.R. And Canada Must Pay Full Shipping « No C.O.D. « Prices Subject to change without notice.
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Pocket PC Ref

>>NEW 2nd Edition! November 1992 <<

An incredible shirt pocket size reference book on IBM® PC's and
compatibles. If you're a PC service man, hacker, hobbiest, or
general user, BUY THIS BOOK !!! [t contains a wealth of hard to
find information that took 1000's of hours to collect. 320 pp.

By Thomas J. Glover and Millie M. Young. 3.2"x54"x0.4"

e MS-DOS® 5.0 Reference
(142 pages)

PC Industry Phone Book with
over 2500 main, tech support
and BBS telephone numbers!
Spectfications and configura-
tion information for over

e

X
S
m
=
e
g
n

Amazing Pocket Reference!

480 pages of tables, maps, formulas, constants & conversions
and it fits in your shirt pocket! ( 3.2" x 5.4" x 0.6", 480 pp.)
realesl all

Electrical & Eiectronics
Air,

Automotive
Carpentry-Construction
Chemistry-Physics
Math

Mining & Milling
Money & Currency
Physical Constants
Plumbing & Pipe
Rope-Cable-Chain
Steel & Metals
Geology

Glues and Solvents
Paints and Finishes
Hardware
Surveying & Maps
Tools

Water

Material Weights
Computer [ Printer
Welding

® 3200 Conversion Factors

® General Info
US & State Holidays
Signs of the Zodiac
Flowers of the Months
Anniversary Names
Radio Alphabet
Morse & TEN Radio Codes
Paper Sizes (Int|
Military Rank &
State information
Ciimate Data of the US
Time Zones of the US
Time Zones of the World
Telephone Area Codes
World Airport Elevations
Lost Credit Card Phone #'s
Airline 1-800 Phone #'s
Temperature Conversion
Sound Intensities
Body Weight vs Height
Wind Strength Scale
Wind Chiil Factors
Eirewood Cgmparisons
requel pectrum
Sun& gr;ynet Data
Earthquake Richter Scale
State information

® Detailed Index

rade

/

3
g
§

Hard Drives il

Interrupts—IO Map—Memory

Map

Printer Control Codes

Cable Wiring, Modem NEW[@

And MUCH MORE
phrases, abbreviations, and acronyms used in the international
intelligence, law enforcement, military, and aeronautics commu-
ume. If you have a scanner or shortwave receiver, LATEST
INTELLIGENCE, by James E. Tunnell will unlock a worid of

ASCil Codes, PC Error Codes

286/386/486 Hard Disk Types

Commands
Now, for the first time, the meanings of more than 35,000 terms,
nities have been compiled into one convenient, well-indexed vol-
listening possibilities!

nocoacEedn o

Callsign Country Prefix

. i
i

£ ELECTRONICS
% POCKET -
8 HANDBOOK {
H

$14.95

5 E
2 Damiei Matzger ]
Bpannancoosbabs

Electronics Pocket Handbook
by Daniel L. Metzger

A remarkable collection of definitions, formulas,

charts, standards, symbols, codes, and conversions.

263 pp., 3.3"x 5.8" x 0.5".

Upgrading & Repairing PC’s

UPGRADING
" CAND.
REPAIRING PCs

: gre:rzfaigr:;%eed Cross Network @ by Scott Mue"er' et. al.
. US(:Ailitary Bases / Frequencies A comprehensive guide to PC’s, PS2's, =
® Cellular Telephone Frequencies 4 and compatibles, 850 pp., 7" x 9" —
® Goodyear Blimp Frequencies $34.95 -
® TV, Audio, CB Frequencies "
® Aircraft/ Country Codes e
® Police 10 and 12 Codqs V“:LL[{ ]?\H ]?
® Fire Codes [ Fre i ENCE : i
* Border Pg’t:rol FroquEncios I o Vest Pocket Guide to the National
. tor. i —— )
« Civi Aircraft Markings Electric Code, 1990 Ed. (current)
® Road Condition C’od;s by Marvin J Fischer
® Mystic StarFi ncles .
o Pr{)SVI\(I:ordasr reae A convenient reference guide for all people who use
; . P
® Security Clearance Basics the National Electric Code. 277 pp., 3.3"x5.8" x 0.6".
® Country Codes $14.95
Description Quantity Price Each Total
I

Order$ _ USA Shipping & Handling Sub Total |

$0t0$15.00 .......... $2.00 Shipping & Handling (see table at left)

2; g-g} :o 2?8600 ------ gg-gg Sales tax (CO residents only), add 4.8% of Sub total+S&H

O1t108$100 ........ f ;

Canada orders add $1 to above S&H All payments must be in U.S. funds. ORDER TOTAL

Name: Company:

Address:

City/State/Zip: Phone:( )

Payment (circle one): Check Money Order Visa MasterCard Discover Prices subject to change without notice.

Card #:

PRIZM Resources, Inc., Dept 969, P.O0.Box 557, Morrison, CO 80465
Toll Free Order Line (800) 873-7157

(303) 979-6054

Exp.Date:

Signature;
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IBM PC/AT CASE

Genuine IBM Case
Full Size AT Case
Accepts Mini or

Full Size Motherboards

=
g
" Slide-off Top

8 Slot Frame. Made in U.SA.

549 ..

Part No. 220-2759F

AT 200 WATT SUPPLY

Factory Reburblshed
Fits fuli size AT case
only.120/220V input.

Part No. 500-0041F

3 1/2" 720K FLOPPY DISK DRIVE

Matsushita JU-253
Includes two 3.5"

Face Plates (Gray & Beige).
Comes with separate ES
5 1/4* Mounting Kit

Part No. 220-3418F

5 1/4" 1.2MB FLOPPY
DISK DRIVE

Double Sided/

High Density
Hitachi#HFD516C12U
Mig. for IBM #61X4618
Black Face Plate only!
Part No. 220-3421F

MS-DOS VER 3.30.01/GWBASIC

OEM VERSION 3.30.01 Has an
Expanded Memory Manager for
above 640K on 80386 computers,
Print Spooler, Cache, & a file
Encyption Program.

Includes 5 1/4" & 3 1/2" disks.,
and Manuals.

Part No. 229-3908F

IBM PC/AT GUIDE TO
OPERATIONS

An ideal getting started guide
for beginners. Complete with

Exploring The IBM Personal

Computer Software. Leam the basics: M
keyboard commands, printer functions,
disk storage, dos, basic programming and

Funwriter a basic word processing package.
Includes IBM AT Dlagnosncs Disk. $9 95

(IBM #6280102) Retail
ROOF MOUNT UHF |
Al

$19.%.,

Part No. 220-0073F

MOBILE ANTENNA

UHF 445-470MHz

5dB Gain. . |
Complete with 14 ft. /

of cable and PL-259
$15.%5
[] ea

Part No. 110-0027F(3/4" Hole)
Part No. 110-0028F(3/8" Hole)

Mendelson Elect

%39 .,

CABLE TIES

- / Price

Part No. Size
320-0193F 4"
320-0251F 4°
320-0199F 55"
320-0255F 5.5"
320-0254F 6.7"
320-0256F 6.7"
320-0287F 7.5"
320-0263F 7.5
320-0288F 8.5°
320-0261F 11.5"
320-0286F 115"
320-0258F 145"

*w/ Screw Mount

Color
Neutral
Biack
Red
Black
Yellow
Green
Neutral
Black
Neutral*
Black”
Red
White

per

100
$1.80
*1.80
*1.80
*1.80
275
75
275
2.75
2.75
*4.00
*4.00
475

Price
per
1000
$15.00
$15.00
$15.00
$15.00
125.00
#25.00
$25.00
$25.00
+25.00
*35.00
¥35.00
*40.00

TEMPEST LETTER
QUALITY PRINTER

120/240VAC 49/63HZ

RS 232C/
MIL-STD-188
Serial Interface
Letter Quality
Daisy Printwheel

Mfg. for Inteq by Qume 4
FACTORY REFURBISHED

Model LQP-5100B (AFP-7-T)
55 CPS Print Speed-Wide Carriage

Part No. 220-3702F

SUPER 8 REPEATER

PROJECTOR

USED Portable Projector.

Includes a Super 8

Continuous Play Cassette.

8mm film can replaced

with your own Super 8 films.
Has fold out 11-3/4" x 8-3/4"
Glass Screen. Bulb included.
Includes Padded Hard Sided
Carry Case 16-1/2" x 14" x 8°

Part No. 650-0139F

SCHOOL BUS ALERT
TRANSMITTER

Bus mounted Portable

Transmitter that announces
its location to the home unit.
SIMON TRANSMITTER
Mfg. TRANS ALERT 2000

Ideal for students with special needs.

Part No. 660-9404F

$49 Bea

SCHOOL BUS

ALERT

Home Receiver to alert

Students as to the location of
their Bus. Receives Signali

from Bus equipped with

SIMON TRANSMITTER(below).
Mig. TRANS ALERT 2000, INC.

Part No. 660-9403F

Add up to

250 units

ea.

MAGIC FLASH

Electronic flash.
Just add a switch
and three volts.

Requires 4 "AA" batteries.

Part No. 660-0025F

onics Co., Inc.

340 E. First Street Dayton, Ohio 45402
800/422-3525 ® FAX 513/461-3391 ® 513/461-3525

JIRCLE 251 ON FREE INFORMATION CARD
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AMMO BOXES

Great storage boxes.
Heavy duty metal
construction.

Water tight.

$1 .ggea
30 Cal.
50 Cal.

Available in two sizes:
Part No. 650-0177F
Part No. 650-0178F

INTRUDER ALARM
SYSTEM

Infrared detector plugs into AC wall
outlet and either turns on a lamp
(up to 155 watts), or turns on lamp
and sounds a 90dB alarm. 6 digit
security code allows any number of
remotes to work with sensor(s). 45
second activation delay gives you time to leave the 30’
detector range of the sensor. Includes one remote control.

$1 4-9568

11°L x 7°H. x 4°D.
12°L. x 7°H. x 6'D.

Part No. 660-0036F
4 AMP TOROIDAL
TRANSFORMER

Versatile, high efficiency
transformer. 120VAC primary,
two 24 voit secondaries, 160 watt.
Includes mounting hardware.
Size: 4° Dia. x 1-3/4°

Part No. 600-0192F

20" ECL MONITOR

Non-working 20" paper §
white monitor has
resolution of 1280x960
and includes 80 watt
switching power supply,
18KV high voitage supply
module, and fused power
input module with voltage
selector. Unit has
2PCB's with a great selection of parts such as caps,
voltage regulator, IC's, transistors, pots, etc. Metal and
plastic case measures 14 1/2* (H) x 18" (W) x 16° (D).

Part No. 220-2762F $49 ea.
ERECTOR SET HARDWARE KIT

10-3/4° X 6° X 2-1/4° Plastic Box
includes 1500 8/32 Nuts,

1500 #10 Washers, 400

8/32 x 3/4" Slotted Screws

600 8/32 X 1/2" Slotted Screws

&.500 8/32 x 1/4" Slotted Screw;s. “
FREE SCREWDRIVER with each KIT.

$9 95
Part No. 330-0055F - ea
ANGLED PROJECTION LENS
7-3/4° X 5-7/8" X 6"
Right Angled Lens,
designed for use in
Rear Projection TV's.
102mm Focal Length.
Black Plastic Housing
w/Glass elements. Lever Focusing.

Mfg. by U.S. Precision Lens Delta 7T-OC
Part No. 640-0007F

Order Line
1-800-344-4465

$30.00 Value.

$9l9583

STORE HOURS: 8:30-5.00(Easter Time) Monday thru Saturday

1BM PC/XT I8 & regrstered trademark of 18M Corp.

TERMS: MASTERCARDAVISA/DISCOVER, CHECK, or MONEY ORDER

(Checks afiow two weeks for cleerance. )

Ohio residerts acd 8.5% State tax

Shippinghandling=UPS Chart Rate + sz DO{Min.$4.50)a0d $4.00 f ardering COD)
Prices subject to change without

$20.00 Minimum Order

Retuma ater 10 days subject to 8 20% 1estocking fee (AN returs must have RAS)
Al sales subject (o prior saje.

Call or write for a free catalog.

52A1
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“WE HAVE GREAT CONNECTIONS”

#IM-319  DOUBLE DISK™ The original patented disk converter.

The original disk converter.
35" Double Density Disk to
1.44 MB High Density Disk
Made of heavy gauge steel
For all IBM/clones and
Macintosh computers!

#VA-154 COPYGUARD CORRECTOR

Enjoy videotopes without flashing light and dark!

Macrovision methods often make it
impossible to enjoy a clear, stable picture
from prerecorded video cassettes.
Picture roll, Joss of tracking and
flashing light & dark are the
annoying side effects cured by the
Copyguard Corrector.

Connects easily between two
VCR’s, or your VCR and a video
monitor, with its single video in

Data Transter Switches

.}

DATA TRANSFER SWITCH
L

other configurations available

Typical Front View
All Metal Case

and video out jacks.
s 19.95 each 2up s 18 Nine volt battery included.
Reg. $69.00
“F" to “F” Video Cable
. , 3-Way TV Signal Spiitter $39 each 2up $35 each
12 f;‘;:’r Ir:\avlce t:er:‘.:}l,eds:;;h gsligkc::::::m Unauthorized duplication of copyrighted videotapes is prohibited by Federal Copynight law!
s great quallity highest quality A
all die cast P ;
de for th R g N
= if\;u;ry! e Call early! Most orders shipped the same day
@ #VC-12F-Q 4VA-503 Hurryl Some Items Limited to stock on hand
$2cach 20up $1 each .75¢ 20up 50¢ cach

5pinDIN
black «

a4

DB25 Serial and Parallel o
Shielded with gold contacts #DS-252 3 Fernales Connectors $10 :@
on all connectors #DS-253 4 Females Connectors $14 Keyboard Extension Cable
S\oi‘li] l::;i; ::?::::s #DS-254 5 Fernales Connectors $18 available at same price
All pins hand wired #DS-255 6 Females Connectors $30 #CC-5M1
3't050" DB25 Cables available #D8-256 7 Females Connectors $35 $4 cach 20 up $3 each

10 Ft MIDI Cable
of keyboard cable

male to male
shielded

#CC-210

——

Data Transfer Cables
use with Laplink, Brooklyn Bridge, etc.

DB25 males For parallel use only
6t $7 each

DB25 females and DB9 females
For serial use only

61t $10 set

DB25 females, DB9 females,
DB25 males
For serial and parallel use

6t $20 set

Stereo Sound Simulator
simulates stereo sound
from a mono source
better that using a “Y" cable

TV/VCR_STEREQ
SOUND SIMULATOR

™

AMPLIFIER
LEFY BIGHT

.50¢ each 10up.40¢ each

6 ft Belden, Great for movable
CPU’s / Monitors / Printers

SN [y=0B

#CC-PWXC
$2 each 20up $1.50 each

— Automatic Electronic Amplified Stereo Speaker System 486/AT CPU Heat Sink
Printer Switch ~ with Fan
ODUDDEUDDD 1 Use one printer with two computers clips to chip
Specify Serial or Parallel Eagyihookupitojpower!
; Safe for HP Laser jet built-in stereo amplifier
No power supply required h[:::: l‘,’:;‘;t’::;w";::l D]] H:D
[ DB-25 Connectors 1/O requires: JUU I UUUULL
{ A o 4 x 1.5v batterles or
oo #Ds-201 external év power supply
(aoananan styles may vary
$25 each #TM-172 #TM-FAN-2
$24 each 10up $22 each $22 cach 10up $20 each
TV/VCR Colled Power Extension Surge Protector P/S2 Keyboard Adapter

6 Outlet Power/Modem
EMI/RFI protector w/indicator.

#TM-200
$12 each

Mini 6 pin Male
to 5 pin Fernale
Oor reverse

#CA-200

#CA-201 $3 each

Credit Cards: Accepted 24 hours a day 7 days a week by FAX.
Company Check or Money Orders: You must include $3.50 shipping and your telephone number. Califomia residents add 8.25% sales tax.

S
— 2

ROGER'’S SPECIALIST y;icc 800036640579 / 805+ 251 +3085

27712 Pinenills Avenue, Santa Clarita, CA 91351

FAX 80036690579 / 805¢251 2520

s

Terms: Some quantities are limited. All items subject to prior sale. Minimum order $10 plus shipping. Shipping for all orders is $3.50 UPS surface (no PO Boxes).
Customer specified shipping at carrier rate + a $5 handling fee. Prepaid orders are shipped after the total amount due is received. If your prepaid order does not
include shipping (33.50) and sales tax (8.25% CA residents only) your order will not be processed. Upon receipt, if you are not satisfied, you may request a RMA and
return the items immediately to us for credit or exchange. We guarantee your satisfaction-sorry, due to the wholesale nature of our business we cannot offer.cash

refunds, If you have any questions about your order or our products, please call Customer Service at 805¢251 3085 M-F, 9 amto 5 pm, Pacific Time. J‘

Electronics Now, March 1993
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Call Toll Free 1-800-325-2264 or (213) 727-0054
2733 Carrier Ave. Los Angeles, CA 90040 FAX 213-727-6032 or 888-6032 |
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Compare these features against
the competition...

| From inverters that fit into your pocket to our powerful
1500 watt unit, there’s a Statpower PROwatt mode! for all
your portable power needs.

Statpower’s use of modern high frequency switching
power supply technology and the latest power MOSFETs
make PROwatt inverters more compact and versatile than

P Small size and light weight

1 other inverters based on older 60 Hz transformers and > Precisely regulated output voltage
bipolar transistors. Digital circuitry under quartz crystal and frequency |
' control precisely regulates the output voltage and frequency. |
3 i3 o . Y. P Low no-load current draws

Unlike square-wave inverters, PROwatt inverters are suitable

for most loads including sensitive electronic equipment and

inductive loads. >
PROwatt inverters are affordable and come loaded

with handy features. Whether you're at work or at play,

Statpower inverters are made for people on the go. .

and 90% efficiency

Automatic protection against
overloads and overheating

Automatic low battery alarm

PROwatt inverters are ideal for... and shutdown ‘l

P High surge capability for |

P Computer and test equipment - no need .
difficult-to-start loads |

for bulky battery packs or 12V based equipment

{ P Power tools, soldering irons, lighting b
- use the tools of your trade while doing field

service work

Modified sine wave output waveform i

SPECIFICATJONS

P Televisions, VCRs, video games - enjoy PROwatt 125 250 800 1500
the comforts of home while you're on the road Coginueussbower Vs Z00WY 00N .
| 10 Minute Rating 150W oow 1000W 2000W
P Chargers for camcorders, laptops, Dimensions  15haSha5  L5wASE  IwONIOr 3o

| R Weight 18 oz. 20 oz. 5 Ibs. 8 Ibs. |
and cellular phones - Operate these products - P O e T

directly, or charge while you drive
List prices are quoted in US Dollars. Actual dealer prices may vary. l

To order; call or fax one of these Statpower distributors today!

Midwest
Laco Electronics Inc., Mt. Vernon, IL
Tel: (B00)642-4960 Fax: (618) 242-7983

Midsouth
Radio Supply Inc., Oklahoma City, OK
Tel: (800) 727-7247 Fax: (405) 232-8598 ‘

| Northwest
| Radar Electric Co. Inc., Sealtle. WA
Tel: (206) 282-2511 Fax: (206) 282-1598

South/Texas
R&R Electronic Supply Co., Lubbock, TX
Tel: (800) 299-7000 Fax: (806) 763-6000

N. California

1 R&D Electronic Pars, Milpitas, CA Southeast Nz theast fo—y

Electronics Now, March 1993

Tel: (800) 675-1177 Fax: (408) 262-7154

$. California/Southwest
All Electronics Corp., Van Nuys, CA
Tel: (B00) 826-5432 Fax: (818) 781-2653

Electronic Equipment Co. Inc., Miami, FL
Tel: (800) 327-1526 Fax: {305) 871-3736

Manufactured by

eETATMm
A Ta1l

7725 Lougheed Hwy., Burnaby, BC V5A 4v8

Barbey Electronics, Reading, PA
Tel: (215) 376-7451 Fax: {215) 372-8622

ZwWER

TECHNOLOGIES CORP.

RP Electronic Compenents Lid.,
Vancouver, BC
Tel: (604) 738-6722 Fax: (604)738-3002

Tel: (604) 420-1585 Fax: (604) 420-1591

CIRCLE 298 ON FREE INFORMATION CARD
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MCM ELECTRONICS

YOUR SOURCE FOR SERVICE AND COMPONENT KITS

Whether in the shop, truck or home these kits are high-quality and neatly

organized so you’ll always have the right part at your fingertips.

Prices Etfective March 4 thru May 4, 1993.

VCR Pinch Roller Kit

most popular pinch roiler

Fisher and more.

Save over 48% off list prices when
you purchase this kit! Kit contains the

replacements used to repair name
brand VCRs such as Sony, Sharp,

NEW

VCR Belt Kits

O

=)

MCM has three brand new VCR Belt Kits to offer you! These kits
contain the most popular belts used to repair VCRs. Purchase
these kits and you'll not only save valuable repair time, but

! OVER #102:016. . *99%, | moneytoo. Call and order today! Savings Over
Zener Diode Kit Order#  Type List Prices Price (kit)
Save 23% off list price when 4 102-020  VCR BeltKits $9.00 $34.90
you purchase this kit! o SA%IE OVER 102-021  Flat 18.00 39.95
#102-003 195, O 72 102-022  Square 13.00 34.95
T MCM ProKit Professional
H = s To order, or o request
SAVE Lc Ptmtec‘ﬂf Kt“ e VCR Idler Tire Kit a FREE MCM Catalog ... Call
on'triska sell-outon this ) This kit contains 320 of the most
$1 0 Pr_otecltor Kit that is now 55% off list frehuéntclt;nrea;;?aced idler tires used to 1 '800-543'4330
g:;)ctiitgrgofmtg' v%g:gg:g'léfng service VCRS today! Durable steef kit To Order By Faxs- -Call
: case and comprehensive cross -513-434-6959
S S USR0S reference combine to make this a 203,1,“"43(:‘”"0", Call
and stock-up today! greatvalue. 1-800-824 TECH"'
3 -800-824-
#102-006 #102019 . ‘1193, (8324)

Reg. *395, Sale*29%,

-

YOU CAN ALSO SEE THESE AND MANY OTHER
SERVICE KITS IN THE LATEST MCM CATALOG #30.

CIRCLE 293 ON FREE INFORMATION CARD

MCM ELECTRONICS

650 CONGRESS PARK DR.
CENTERVILLE, OH 45458-4072

A PREMIER Company

Wwww.americanradiohistorv.comm

STUN GUNS
CMPLEX REPEATER 49.00 ! QUAD Sr$ TEMS
STUN GUN EMITS 65KV P.0. BOX 690073
PR-50 SIMPLEX VOICE REPEATER VILL | CHARGE INTO POTENTIAL HOUSTON. TEXAS
VORK AS A VEHICULAR REPEATER OR | ATTACKER, A MUST FOR ZIP 77269
A STAND-ALDNE SIMPLEX REPEATER. é;g"i::?i g:g:;{:g*“
:x:::éun:;gr;:lew; ;u YOR | ceclrity GoaRDS . ASK FOR FREE INFO PH +  713-893-0313
X M L ADID ASE ) . « 3- )
UNIT. GREAT FOR MILLTOP OR FIELD (713-893-0313) R s
SRCICATIE G- HOURS:NOON TO 6:00 MON-FRI 9:00-1:00 SAT.
DRAVS ONLY 5O0nA OF CURRENT. ~ =
DM3050 |
MEASURES: |AFFORD A SCOPE!!I!ITHI
”””EL PR=50. ®FREQUENCY | /0 one pe consTRUCTION FOR BOTH v*
PS. "H" AMP ENABLES
HOOKUP IS SIMPLE: .CAPACI TANCE :’[“STINGHAS A S:gg[:ngtuz g%;R :g?"
ORES I STANCE |LIABILITY AND REDUCED COST VITHOUT SAC-
REF ICING PERFORMANCE DR FEATURES.
« ®AMPS VERT. MODES CH1,.CM2.DUAL.ADD.SUB.
an OHFE Snv 70 20v/DIV. IN 12 STEPS. Tire | | NG—
CUN/V BASE .2uS TO .5 nS/DIV. IN 20 GIANT
oVOLTS STEPS AND XS MAG.
@ INCLUDES 2 PROBES AND 2-YEAR VARR. SOLAR
S (?%Q 59 00! 339.00! ! 374 AMP |3
LOV LEVEL AUDIO =t ’ ' g | 14 .4V &
e k EVERYTHING i Lot )axae [
| e auprg DM-3050 METER ' JAVAVA “'ﬁ“" @ 4400 EA g
rev THIS ONE DOES IT ALL FOR || ST s ' ‘18
(9]
\ . awo A SUPER LOV PRICE ! { B oo 000 o Ed o |eE=a) J%
z
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10,000 12VDC/300MA
WALL TRANSFORMERS

e —

_u,
WHITE

$1.48EA/1000 LOT
CR922

20,000 USED NORTHERN
TELECOM 2500 PHONES

$3.90 EA/LOT DEAL
CR930

1,000 SNOOPER STOPPERS

URPLUS

ATTENTION: DEALERS

 ®

PRECISION MADE 1O
CABLE TV CO SPEC C/W
DETAILED LITERATURE

$9 EA/100 LOT
CR896

20,000 15° MODULAR
HANDSET CORDS

24¢ EA FOR THE LOT
R758

3,000 SIX CONDUCTOR
TELEPHONE CORDS

38¢ EA/1000
CRI22

3,500 MINI MOMENTARY
PB RED CAP SWITCHES

(W P( )
el Lo
25¢ EA/1000
DLO12

3,000 24VDC/400MA
WALL TRANSFORMERS

T

$2.38EA/1000 LOT

CR915

1,300 220VAC/110VAC
STEPDOWN TRANSFORMERS

$34 EA/500 LOT
CR879

20,000 12vDC/500MA
WALL TRANSFORMERS

WHITE
$1.75 EA/1000

CR919

Name

SDN

Have you seen Surplus Dealer NewsFax?

Buy/Sell Fax Newsletter for
ectronics Surplus Dealer.

| endose $3. Please RUSH sample badk issues,adverfising rates and subscription details.
Surplus Dealer NewsFax, PO Box 777, Champlain, NY 12919

The nation’s leadin
the Computer and gl

Company

Address

Fax

Electronics Now, March 1993

Surr?lus Téaders spec:a:ize(s) Ei"r}| the re-distribution gt 'stgp'lus
parts and equipment to s, exporters, reps, distributors, v = ~
surplus dealers and volume users. Additional spec. and AR ANPEINE S
small lot prices available on request.

We are major buyers of surplus. Send us your list today.
Write or fax on your lelterhead for free catalogs.

SUREFFILUS

P.O. BOX 276, WINTERS LANE

ALBURG, VI. 05440
514-739-9328

(FAX 514-345-8303)

52A20
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TOLL FREE ORDER
HOT LINE
1-800-423-0070

CAT. NO. SFM-II  $19.95
DC’S all new FM Stereo Transmitter
Kit is based upon the unique BA1404
tereo Broadcaster Integrated Circuit
hat includes all the complex circuitry
0 generate the stereo signal. The kit

WIRELESS FM STEREO BROADCASTERKIT

MAKE CIRCUIT BOARDS

PC BOARD SUPPLIES

ncludes the new special IC, a 38 KHz
prystal, circuit board, and all the small
components . This facinating project will provide many hours
pt enjoyment as you re-broadcast your CD/VCR/Cassette or
stereo broadcasts from your satellite system thru your high-
nuality FM home or auto stereo system.

A great project to enhance your bench. This handy littie func-
tion generator has a bulit-in buffer amplifier, a 3-decade range
selector switch that covers 15 hZ to 25 khZ, output level con-
trol and function switch to select sine, square, or triangle.

THE NEW, EASY WAY Copper clad boards
T for use with TEC-200
4 22-250 3x6 $1.62
P1-36 3X6 2.03
22-260 4X 6 2.27
22-261 6 X6 2.88
22-263 6 X9 4,08
VYJIJ:TEEEC‘:\S%O gTFEI:,gI POSITIVE PRESEN-
SITIZED PC BOARDS
1. Copy circuit pattern on TEC-200 22-3302X 4 $3.83
film using any plain paper copier. 22-3323X4 4.40
2. Iron film onto copper clad board. 22-3344X 6 5.78
3. Peel off film and etch. 22-336 6 X 6 7.60
ORDER TEC-200-10 FORTEN | 22-3386X9  9.63

UNIVERSAL DECODER (RE MAY 1990) ICs

CD22402E 7.95 CA3126E 1.95 NE564  2.29

LM733 .99 74COON .29 CD4053 .50

LM7805 50 LM7812 .50 LM7905 .50
18 Uh CHOKE .39 3.58 MHz 1.00

ORDER ABOVE ITEMS DIRECT FROM THIS PAGE

MORE KITS
3 DIGIT LED DVM ONLY 3" X 3" READS 0 TO

meter. Operates from a 9-v battery.
Inciudes LCD, 7106 IC, circuit board
and small parts. Builder must add
resistors to expand to multi-meter

rovides excellent regulation and
ripple rejection. Includesal A
fransformer, PC board, LM317T, 2
binding posts, and all small parts.

ICL7106 EV KIT LCD DIGITAL POWER SUPPLY KIT 100V DC ORDER DVM3 $19.95
PANEL METER NOW $24.95 PS-1$16.99 FM WIRELESS BROADCASTER FMI| $ 9.95
The ICL7106 EV Kit is based upon a Output of this power supply is con- 8038 FUNCTION GEN. KIT FGI $9.50
3-1/2 digit A/D converter that includes liniously adjustable from 1.2 to 25V SEQUENCER PROJECT  SEQKIT $9.50
all the clrcuitry to build a digital panel DC . The LM317T voltage regulator CHRISTMAS TREE PROJECT

Build this unique seasonal project and have.
an unusual converstion piece. Powered by
two D cells, 17 LEDs flash In a seemingly ran-
dom fashon. Kit includes everything except
batteries. ORDER XMASKIT $16.95

- -

DC ELECTRONICS

70-WATT STEREO POWER AMP

35 WATTS PER CHANNEL
Now you can boos ylour low power car
stereo with the new PM-35 module kit. Each
module can provide up to 35 watts per chan-
nel whil operating from the vehicle’s battery
Into a 4 ohm speaker system. New hi-tech
power op-amps are used in a unique circuit
to increase voltage swings, thus more
power.Additional modules can be used to In-
crease power to 100 or 200 watts/channel.
ORDER PM-35 KIT $19.95

SEND MAIL ORDERS TO:

UNIQUE IC’s
NE602 $2.00
UGN3013 .98
ULN2429 1.75
ZNA14 2.00
XR2206CP 4.75
XR2212CP 4.75
MAX232 5.40
ULN3330 1.50
ICL8038 3.85
ICM7226BIPL 23.50

TO ORDER FROM THIS PAGE CALL: 1-800-423-0070

PO BOX 3203 SCOTTSDALE, AZ 85271

CIRCLE 232 ON FREE INFORMATION CARD
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WHOLESALE SPECIALS
LIMITED QUANTITIES

3LE CONVERTERS

Blow Out!!
Jerrold 400 Refurbished

60 Channel Remote w/fine tune
6 Month Warranty New Transmitter

400 MHZ 60 Channel $59.95 each

$55.00 each - 510t ® $50.00 each - 10 lot
$45.00 each - 20 lot ® $40.00 each - 50 lot
$37.50 each - 100 lot

New Zenith SSAVI

Power Supplies Available

MTS Stereo Processors for SSAVI
Available - Works with any Cable Converter

VIEWSTAR IS HERE NEW "North Coast"

MXC-2520-525 MHZ remote volume 'Excel’ 66 channel remote  $99.95 ea.

remote volume control Fine tune remote,

Audio/video Baseband $119.95 ea. 60 ‘min. Sleep timer $80.00 S lot

Output, decoder loop $90.00 5 lot  Display dimmer

Parental Lockout $85.00 10 lot  Favorite channel $75.00 10 lot

Favorite channel $80.00 20 lot Parental Lockout,

Remote Fine tuning HRC/STD Remote $70.00 20 lot

"Universal’ Decoder Compatable Selectable Twinline A/B Select Optional
AMERICAN MADE Keep OUR People Working

UNITED ELECTRONIC SUPPLY

P.O. BOX 1206 e ELGIN, ILLINOIS 60121
24 Hour Service (708) 697-0600 Mon - Fri 8:30 - 5 pm - CST

Electronics Now, March 1993
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1 YEAR WARRANTY
15 DAY MONEY BACK GUARANTEE

Unbeatahle Discount Prices

Plus Free Voltage Detector $19.95 Value with Any Purchase.

PowesS Ty frEa TR Four Instruments in One Instrument
[{JFunction Generator [3lPower Supply
MT-100 * Sine, Square, Triangle, Puise, * 3-1/2 Digit LCD
Scewed Sine, Ramp, TTL o Triple output: #1. 0~50V, 0.5A MAX
Reg. $595. ¢ 0.02 Hz ~ 2MHz #2.15V,1A  #3.5V,2A
$395 00 [2JFrequency Counter [4]Digital Multimeter
° « 8 Digit LCD « 3-1/2 Digit LCD
o 1 Hz ~ 100MHz « DCV, ACV, Q, DCA, ACA
o + (1 Hz + 1 dgt. + Time Base Error) ~ ® +(0.5% + 2 dgts)
FUNCTION GENERATOR MULTI-METER
FG-150 2MHz Sweep / Function generator DM3000 Multi-Function w/Holster
w/Built-in Frequency Counter . $69.
Reg. $395. $225‘00 A ABIICDID e Reg « 3-1/2 Digit DM3050 Only
P i $44.00 . 158glcd . Frequency
o Sine, Square, Triangle, Pulse, Auus i * Heavy Duty, 20A e Continuity
Scewed Sine, Ramp, TTL DM3050 ° Sapacitance Beeper
e Linear or Logarithmic Sweep Reg. $99. * TR-hFE
» Variable DC Offset Control e Diode DM3100 Only
i 10 MHz Frequency Counter $54_00 C k;’WkBaﬁerY o Temperature w/
" 3 an Optional Probe
FC-190 (100MHz)  High Resolution Frequency Counter s OverRange  + Gontimuity
Reg. s295. $149.00 * 1.0Hz~1.0GHz DM3100  Mark Beeper
« 8 Digit LCD Display Reg. $99.  * Protective
FC-200 (1.0GHz) 9 P Holster
* Auto to Manual Range $54 OO « Tiit Stand
Reg. $395. 225-00 ¢ Measured Value Hold *
sl PR G ¢ 4 Selectable Gate Times
. % [ oo n o oenn | OMSZ00  s200Coust | DMYED 4000 Count
| 48 = e 1mQ ~ nput impedance $99. . $129.
Q' e Ex)" = 'ﬁ SRR B ¥ ¢ 10:1 Input Switchable - w/Bargraph gy w/Bargraph
ETRE Att
2edan ) St enuater o Auto & Manual
X ¢ Auto & Manual * 3-3/4 Digit
0S-9020A. 20MH51 gaal, Econo « 3-1/2 Digit « 40 Seg Bargraph
Reg. $495. $345. e 32 Seg. Bargraph e Data Hold
08-7020A. 20MHz Dual ° Bi;’é’,?nlfii‘ § ';_Ain/Max o
° * Frequency Tes'
Reg. 595.  $375.00 Beeper . Rotiive &
0S-9020G. 20MHz Dual/Func. G : ‘L\;w go‘:ve' oft Bﬂegwory
* Low Battery * Diode
Rag 1695 $425'00 Mark o Continuity
0S-9040D. 40MHz Dual * Over Range Mark = Auto Power Off
Reg. $795. $545_00 ¢ Optional Holster ¢ Optional Holster
Credit Card Size)  DMS0  Pencll Type rﬁ'é‘.':' ;‘rg't'gigﬂ Auto Ranging
w/Bargraph 7 559 wfLogic /e.z $49 wlemogMode
+ 3200 Count $34-00 « 3-1/2 Digit il
¢ 32 Seg. Bargraph - e Auto & Manual $29-00 $39.00
o Auto & Manual i M Ranging « 3-1/2 Digit i
¢ Auto Power Off \ e DCV, ACV, ACA, « 20 Ranges /6 e 3-1/2 Digit
« DCV, ACV, Q DCA. Q e * Data Hold
* Data Hold * Logic CMOS/TTL « DCV. ACV, DCA. O * Memory Mode
*jeentinyity * Datalliad « Dlode - 8g>r?tﬁ1uity Beeper
B gl * Auto Polarity ¢ Low Batt Mgrk
¢ Plastic Case o Continuity Beeper ¢ Temperature w/ ery
Included ¢ Case Included Optional Probe ¢ Case Included
Oscilloscope Probes DM10S  gompact General Purpose] DA400 400 Amp AC
Switch Selectable X1/ X10 Reg. $29. w/Carrying Case| e 3% Analog Meter e, Digital Glamp-On
$19.00 $24.00 Reg. $89.
\ .4 HP-9060,60MHz B | < $45.00
$15 00 ¢ 3-1/2 Digit e .
Rag. $29. . e 17 Ranges /6 ¢ 20,000 QN
Funct'cswes « 21 Ranges /6 e 3-1/2 Digit LCD
HP-9150,150MHz o Functions » Auto Ranging
$22 00 ! ! * 10A DC e Data Hold
Reg. $49. . DCA, @ o * Continuity
* Diode * Battery Checker Beeper
HP-9250,250MHz * Battery Checker * Continuity Beeper « Over Range Mark
Reg. $59. $29.00 * Auto Polarity * Ohm Adjust + Case Included

BMCQC igh Standard Elechonis Call: 1-800-532-3221
(714) 586-2310

Fax (714) 586-3399

13700 Alton Pkwy., Ste. 154-282
Irvine, CA 92718

Call for Free Catalog
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Call CS.T. 11986 RIVERWOOD DRIVE

MONDAY thru FRIDAY BURNSVILLE, MN
8:00 AM - 6:00 PM SY I 4‘A N S 55337
@ Orders: 800-800-4582 1{

<% Service: 612-895-9944

S)v = FAX: 612-895-9454 @

BUY NOW!
& SAVE!

SEASONS
GREATINGS

CABLE TV BOXES

CONVERTERS, DESCRAMBLERS & MORE AT WHOLESALE PRICES
CALL FOR MONTHLY SPECIALS!

DESCRAMBLERS
5 10 20

SUPER 7 (DIGITAL IMPULSE) $109.00 $ 99.00 $79.00

TB-3 OR 2 $ 65.00 $ 50.00 $40.00

FTB-3 OR 2 $ 79.00 $ 55.00 $50.00

SA - 3B $ 65.00 $ 45.00 $40.00

SA - 3D-F $ 99.00 $ 94.00 $89.00

SB-30R2 $ 55.00 $ 43.00 $38.00

SP-200 (SPECIAL P1O) $145.00 $135.00 CALL

*OAK N-12 (WITH VARI-SYNC) $ 54.00 $ 49.00 $39.00

*HAMLIN 1200 CH. 3 $ 65.00 $ 46.00 $38.00
*REFURBISHED AS NEW.

CONVERTERS

PANASONIC TZPC 145 $80.00 $75.00 $70.00 CALL

T P550 (550 MHZ WPARENTAL) $80.00 $75.00 $70.00 CALL
*JERROLD DQN-5 $80.00 $70.00 CALL CALL .
*JERROLD DQN-V7 wjvolume $85.00 $75.00 CALL CALL T
*JERROLD DRZ-450 $59.00 $49.00 $45.00 CALL
*SYLVANIA TEXSCAN 4040 $55.00 $45.00 $36.00 CALL

(CH. 2,30R 4)
*REFURBISHED AS NEW. CONVERTERS AVAILABLE IN CHANNEL 2 OR 3.

COMBINATION UNITS

*SCIENTIFIC ATLANTA CALL FOR AVAILABILITY AND PRICING

*ZENITH MODELS CALL FOR AVAILABILITY AND PRICING

JERROLD BASEBAND $329.00 $299.00 CALL CALL
JERROLD DPV7-212 $249.00 $239.00 CALL CALL
*JERROLD DP5-DPV5 CALL FOR AVAILABILITY AND PRICING

‘JERROLD DRX-3DIC $119.00 $109.00 CALL CALL
*JERROLD DRZ-3DIC $124.00 $114.00 CALL CALL
.S(EII:IV‘zNolQ :;I'EXSCAN 4040-DIC $ 79.00 $ 74.00 CALL CALL
*OAK M35B (WITH VARI-SYNC) $ 49.00 $ 44.00 CALL CALL
*OAK RTC56 $145.00 $125.00 CALL CALL

*REFURBISHED AS NEW.

OTHER PRODUCTS AVAILABLE: REMOTES: JERROLD, PANASONIC, HAMLIN, TOCOM, SCIENTIFIC ATLANTA.
INTERFERENCE FILTERS: CHANNELS 2 OR 3 / VIDEO TAPE ENHANCERS. AC ADAPTERS: 12 & 18 VOLT / ADULT INSULT
BOXES / MORE. FULL SERVICE TECHNICAL SUPPORT.

NO MINNESOTA SALES
PRICES SUBJECT TO CHANGE WITHOUT NOTICE!

THEFT OF SERVICE IS A CRIME. INSTALLING ANY DEVICE WITHOUT PERMISSION MAY SUBJECT YOU TO CIVIL OR CRIMINAL PENALTIES. YOU MUST CHECK WITH YOUR LOCAL CABLE COMPANY AND
PAY FOR ALL SERVICE YOU USE. IT IS NOT THE INTENT OF LAKE SYLVAN SALES TO DEFRAUD ANY TELEVISION OPERATOR AND WE WILL NOT ASSIST ANY COMPANY OR INDIVIDUAL IN DOING THE SAME.

Electronics Now, March 1993
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Don’t Despair..

Here's how to troubleshoot and
repair your electronics successfully!

.REPAIR!

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.
* 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-hy-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.

Free Schematic Service!

Build a schematic library at no cost to you.

As a paid subscriber vou'll receive valuable
coupons for your choice of schematic diagrams.
No more hassles identifying manufacturers and
ordering costly schematics from different sources!
Redeem your coupons - through us - any time!

Order today for your 30-day, no-risk
review of The Electronics Repair Manual.

For Faster Service Call TOLL-FREE

1-800-222-WEKA

Or Fax To: 1-203-622-4187

CIRCLE 300 ON FREE INFORMATION CARD

One Source For All Your Repair Needs!
Better organized than a magazine, more current than a book.
* 900-page manual

» casy-to-follow, detailed instructions

* trouble analysis flowcharts

» safety precaution checklists

s comprehensive replacement pars list

» directory of manufacturers

Electronics Repair
Manual

Eactronsc Repss Basics
! Toots and Test EQUIBT
o T and Maintonancs

o SIS
Y,

MONEYBACK

Please rush me a copy of the new Electronics Repair

-YES!

Manual for only $59.95 + $5.50 shipping and
GUARANTEE handling. I understand that if I am not satisfied | may return the
IhertsTnotan i manual within 30 days for a complete refund. Supplements are
trying the sent quarterly for 25¢ per page (never more than $30) and may be
ELECTRONICS returned or cancelied at any time.
REPAIR MANUAL [0 My paymentisenclosed [ Bill me later

to see if it’s right for

1
1
you. [Fyou arc not ¢! [ Chargemy [ Via [J MasterCard
delighted, simply ) E Acct. No. Exp. Date
return the manual - @) N
after the 30-day gy, Slnature = —
trial period and Phone ) — nhgm"ggu,'g,ﬁnrdegﬂ.?é‘ue
recenve a for all orders.
prompt refund. Name L
Address = -
City State. 7ip

97 Indian Field Rd.
Greenwich, CT 06830

All payments must be in U.S. funds. Canada add $10.
All other countrias add $15. CT residents add 6% sales tax.

Mail to: WEKA Publishing, 97 Indian Field Rd.

Greenwich, CT 06830 400030
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Grill Guides

Ball and socket type grilt
guides for attaching
speaker grill to cabinet.
To use, simply drill the
appropriate size holes in
cabinet and grill frame.
12 pair per package.

&
ao B

Expréss

International inc

80
#RJ-260-367 $180 .

Triplett DMM e o
The Triplett model 2202 digital multimeter is a full ‘1-!
function DMM with built-in transistor and battery testers. - 114
Large, easy to read LCD display. Rotary switch for easy |
one hand function selection. The test leads conveniently SAT O i
attach to meter so they are always in reach. Test leads, Az '

manual, and carrying case included.

Flanges | 200mA 3 20mA 200mA 108

o0 X cur
1o TRFA
3 L
200 7% 20% 2008 7 200 com.

200m; ook K fom % &
e a3 D vat Cammoury

e o ™ )

Fusoter | chm

A 2ms X0ma 200m 10A Gareny
s 1o,

o0 RS
$47 Egch )

#RJ-390-140

Pyle 15" Poly Woofer

15" poly woofer

Pickering Headphones

with a 60 oz. We made a special

magnet and 2" ouyout directly

voice coil. Mineral from the
manufacturer

filled poly cone
with poly foam
surround. Poly

on these super
quality personal

cone provides h?adphon-es‘.
proper internal 1 dypamlc high
damping to help control cone motion at velocity element .

with strontium

ferrite magnet. Adjustabie headband
with foam ear cushions. 5 ft. cord to
3.5 mm and 1/4" adaptor included.

#RJ-249-100 $24

high power excursion. Power handling:
100 watts RMS, 145 watts max
VAS=10.9 cu ft., QTS=.53, fs= 30 Hz.
Frequency response: 20-3,000 Hz.
SPL= 98 dB1W/1M. Impedance: 4 ohm.

#RJ-292-070

Net weight: 9-1/2 Ibs. $6480
Each

10", Thruster Car Woofer

Heavy duty car woofer capable of handling 175 watts
max (125 RMS). 4 ohm impedance. Polymerized
paper cone with red poly foam surround. Resonant
frequency: 26 Hz. VAS= 5.89, QMS-= 4.6, QES= .27,
QTS=.26. Frequency response: 30-2,000 Hz.
Magnet weight: 38 oz, 2" voice coil. SPL=92 dB

1W/1M. Net weight: 6 ibs.
L#na-zga-ogo $29%

Honeycomb Tweeter

=

Unique tweeter ©
with a square
diaphragm of
honeycomb
material.
Dfaphragm is 1"
square. Excellent dispersion. 13/16"
voice coil. Frequency response: 2,000
20,000 Hz. Impedance: 8 ohm. Power
handling : 25 watts RMS, 40 watts
maximum. 4" x 3-1/4". Limited
availability. Net weight: 1 Ib.

#RJ-279-110 $87°,
High Voltage Cap Kit

A s

= ap———
% CAPAGITOR WIT
A QI
=
I 3 [
L [ 4

This 85 piece kit contains a selection of 250,
350, and 450 voit electrolytic capacitors. 5
pieces each ot 1,2.2, 3.3, 4.7, 6.8, 10, 22uf
and 2 pieces each of 33, and 47uf, 250V
radial caps. 5 pieces eachof 1,2.2,3.3,4.7,
10uf and 2 pieces each of 22, 33uf, 350V
radial caps. 5 pieces each of 1, 2.2, 4.7uf
and 2 pieces of 10ut, 450V radial caps.

Over $62.00 wholesale cost if purchased
individually. Net weight: 1 tb.

95
#RJ-020-950 $49 Each
3" x 5" Speaker

Standard radio

and TV speaker. z
16 ohm impedance. api .

3 watts maximum

power handling.

Limited availability.

95
#RJ-209-115 $15

Large input Terminal

Large input cup with push .z
spring terminals and 4 lug

terminal strip on rear. Flush
mounted housing measures:

4" x 5-1/2" outside diameter.
4-5/8" x 3-1/16" mounting hole
required. Limited availability.

#RJ-269-220

é o

=

Pyle 10" Poly Woofer

Long throw poly woofer with

poly foam surround for §
superb low bass. Mineral | {

filed poly cone assures lo!
frequency sound that is —
smooth, tight, and low in
distortion. 2" voice coll

power handling: 85 watts

RMS, 130 watts max. fs= 43 Hz. Frequency
response: 25-3,000 Hz. SPL= 95 dB 1W/1M.
Impedance: 4 ohm. 40 0z. magnet. VAS=1.8

| Deluxe In-Wall Speakers

1. Perfect surround speakers. Customize your

| media room with these super quality, in-walil
speaker pairs. Full size 6-1/2" woofer. Heavy
duty 1" soft dome tweeter. Built-in crossover.
Fits any standard 2 x 4 or farger wall. Retrofit
design allows easy installation in new or existing
walls. Response: 50-20,000 Hz.
watts maximum. Includes provision for easy 70V/25V transformer mounting.
Overall dimensions: 8-1/2" x 12",

List
$299°%

8 ohm impedance. 40 watts RMS, 60

Net weight: 9 Ibs.

$99?92ir

952ach

cutt, QTS= .34, QMS= 10.92, QES= 35. #RJ-300-036

Net weight: 8 Ibs 80 -

#RJ-292-030 $45% Right Angle
The Loudspeaker Design 1/4” Phone Plug
Cookbook IV (Mono)

This book describes the “science” of

Fluorescent Work Light

Handy light operates on 120VAC or 12VDC.
Puts light where you need it. Extra bright
15 watt tube. 15 foot oil resistant power
cord with wall adaptor and cigarette lighter
plug. Two hooks provided for hanging.

Net weight: 2 Ibs.
#RJ-360-490 $1 gEgch

5-1/4", 2-Way Pioneer
5-1/4" paper cone
woofer with a 1"
post mounted
polymer tweeter.

4 ohm impedance.
Response: 100-
20,000 Hz. Power
handling : 35 watts
RMS, 50 watts maximum. 2-3/4"
mounting depth. Limited availability.

Net weight: 2-1/2 Ibs.
$1 28Egch

#RJ-269-065
Mini Super Tweeter

Super paper cone
tweeter with silver mylar
dust cap. Impedance:
8 ohm. Power handling
capability: 2 watts
RMS. 9-1/16" voice
coil. 1-1/2" diameter
cone with mounting
tabs. Mounting holes:
1-7/8" on center
Limited availability.

#RJ-279-120
Duracell "J" Battery ]

Popular TV/stereo :
remote control L "l;,

battery. Size “J", v
6 volt alkaline. g =
Duracell #7K67. LA

#RJ-140-090 40
$3Each
15" Thruster

Super duty, 15" car audio
bass driver. Low 25 Hz
resonant frequency.
Weather resistant
polymerized paper cone
with red poly foam
surround and two color 2)
printed dust cap. Power handling capability
is 250 watts (170 watts RMS). 2" high temp
voice coil with rear vented pole piece. 4
ohm impedance, 50 oz. magnet. Frequency
response. 23-2,000 Hz, VAS= 19.04, QMS=
3.96, QES= .21, QTS= .20, SPL= 97.85dB

1W/1M. Net weight: 11 Ibs,
#RJ-293-150 $59%,

gsgach

Cabinet Carpet

This high guality carpet conforms easily to
sharp corners because it has no stiff backing.
You can also stretch it to cover irregutar
shapes. This is the covering of choice for

Electronics Now, March 1993

loudspeaker design, however applying it is
an “art”. Using the information in this book
will yieid hundreds of possible variations In
speaker design, with some subtie and not-so-
subtle ditferences. 1991 copyright, fourth
edition. Author: Vance Dickason.

154 pages paperback.
#RJ-500-035 $29%

#RJ-099-020

PARTS EXPRESS
340 EAST FIRST ST.
DAYTON, OHIO 45402
LOCAL:513-222-0173
FAX:513-222-4644

65gach

car, stages, and amplifier cabinets. Carpet is
strong yet easy to cut with knife or scissors.
Adhere with spray adhesive or latex contact
cements. Provides protection and good
looks. Sold by the linear yard. 54" wide.

#RJ-260-765 (Dark Charcoal)
#RJ-260-767 (Medium Grey)
#RJ-260-768 (Jet Biack)

$395

Per Linear Yard 36" x 54"

funds for catalog postage *

+ 30 day money back guarantee + $20.00 minimum order « We accept Mastercard, Visa, Discover, and company
C. O. D. orders. * 24 hour shipping « Shipping charge = UPS chart rate + $1.00 ($3.50 minimum charge)

Hours 8:30 am - 7:00 pm EST, 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 $end $5.00 U.S.
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EParts

Xpress

Power Cord

% minutes of continuous

Super duty power cord.
14 ga., 3 conductor.
4 ft. iength. Limited
availability. Black color

srJ-119.010  $10,
12VDC, 800mA Adaptor

Fisher Price battery
charger. 120VAC input.
12VDC, 9.6W (800mA)
output. 6 ft. cord

with -
special ‘connector.
Limited availability /
#RJ-120-361 B
VCR Parts Assortment

Convenient assortment © " o
of cllps, washers, SRR e
springs, and screws. o ® ‘ o .
10 pieces each of 4 ’ B -‘ Q”'
sizes of “E” clips, 10

pieces of 2 sizes of 5—‘ » Y .

retaining rings, 10 pleces of 14 sizes of
washers, 2 each of 8 sizes of tension and
compression springs and 24 assorted
screws. Total of 246 pieces.

#RJ-430-315 $63°

“standard butane (not

Isotip Butane
Soldering Iron

The ideal soldering iron
for field repairs where no
AC power is present.
Operates for up to 100
soldering per refill. Uses
included) available at
most stores. Tip
temperature s adjustable |
up to 1067° F. iron also
comes with a torch attachment which
easily screws on in place of the soldering
tip. As a torch, one refill will provide up to
1 hour of continuous flame. Temperature
is adjustable up to 2372° F. A protective
cap wtth a built-in striker is included.

Limited one year warranty.
#RJ-370-235 $24%5,

Cable Tie Mounts

Package of 10
adhesive back cable S
tie mounts for securing Z

bundles of wire.
$1 Pkg

#RJ-080-515
Monitor Power Jack

Standard computer
type monitor jack.
Limited quantity.

#RJ-000-046 85¢

Speaker Sealing Caulk

Special rubber
compound quickly
and easily seals
speakers into cabinets. |
Eliminates vibration
and air teaks. Sold
in 1/4" x 36" strips.
Strips are self-adhesive so they stick
easily to speaker frame. Limited quantity,

#RJ-269300  79%,
Replacement Antenna

B v - B Seameremn]

Hinged 7 section antenna. 19" extended,
5-1/4" collapsed. 3/16" threaded base.
Excellent antenna for portable radios,
TVs, and more.

#RJ-210-200 50¢,..
Quality 30 Watt lron

Economical 30 watt iron with replaceabie
tip. Blue piastic handle. 120VAC. A
quality Iron at a reasonabie price.

Display packaged.
#RJ-370-010 $4 Each

Soldering Stan

Convenient weighted
soidering iron stand

with cleaning sponge.
Display boxed.

#RJ-370020 $4
Kester Pocket Pack
-

Perfect tool box solder supply. The
wire feeds conveniently from the
handy dispenser tube. Pocket clip

attached. .031" diameter solder.
.5 ounce (approximately 15 feet).

#rJ-370-050 1%,
PARTS EXPRESS

340 EAST FIRST ST.
DAYTON, OHIO 45402
LOCAL: 513-222-0173

FAX: 513-222-4644

e

Spray Handle

Fits most paint
and cleaner cans. *
Limited avaifability.

#RJ-340-371 75%...
Pull-Out Radio Carry Case

Super quality nylon bag
for storing pull-out radios
Padded construction with
adjustable carry strap.
Storage pocket will

hold up to 5 CD cases.
Inside dimensions:
7-1/2" x 2-1/2" x 8"

#RJ-265-950 $108
F-59 Deluxe Connector

Popular connector for

cable TV systems. Full g, % '{5\
attached ferrule for hex & P 4
crimp. ‘Securely holds 4
RG-59 cable.

#RJ-090-355 17¢

(50-up)
Matching Transformer

_——

Adapts 75 ohm coax to 300 ohm twin
lead (or vice-versa) at antenna or
television. 5-30 MHz UHF/VHF.
3 capacitor, PC board type. 9

¢

RJ-180-010

AR Y
Transioimor

TNC Male Crimp-On

e
(For RG-59 3
and RG-62). :: %
#Ro-000-1000 B8,

Technician’s Turntable

/’\
[
Turntable to speed repair of VCRs, TVs
and more. Lets technician easity turn

unit for convenient repair. 20" diameter.
White color. Net weight: 5 Ibs.

#RJ-360-a25  $19%,
Outdoor Phone Jack
Heavy duty,
diecast aluminum
housing .
withstands the  « rhi

+

harsh conditions #
associated with
outdoor use. ‘L 2

Form gasket

under snap shut Iid prevents water
leakage. Complete with mounting
screws. Limited availability.

#re-150-030  $2P
Universal Video Cable

6 ft. RG-59 cable with a push-on “F”
connector to a combination 75 and
300 ohm balun (switchable
between 75 and 300 ohm).

sru-180126  $27,

" "AGC Fuses 7

&
San-O brand fuses. Sold in boxes
of 100 pieces. Special buyout price.

Limited availability and values.

#RJ-070-421(s%)  §395
| #RJ-070-429 258 Per 100

8 Position Dip Switch

W

60¢

Switch type (IE:
rocker, slide, toggle}
may vary, call.

#RJ-060-134
Each

12V, 2.3AH
Camcorder Battery

Popular battery tor use

with Canon, Chinon,

Curtis Mathes, G.E., /
Magnavox, Minoita,

Olympus, Panasonic,

J.C. Penny, Pentax, /

Philco, Quasar, Sears,

Sylvania, Teknika and

other miscellaneous manufacturers.
Dimensions: 7.17" (L} x .94" (W) x 2.42" (H).

Weight: 1-1/2 1b.
$41 Each

#RJ-140-541

Velcro Type Fasteners

2, 1" x 2" hook and loop
fasteners for attaching
almost anything. Great for
securing radar detectors to
your dash. Each piece has
a self adhesive back.
Thousands of uses.

#RJ-265-900 48},

Pressfit Speaker Terminal

Spring loaded,
pushbutton speaker
terminal in a round
housing. No screws =
required to fasten;,
slmply driil a hole,
apply glue, and
press into place.

95¢

#RJ-260-295 o

3.5 Amp DC Power Supply

iz
WW-

Mini Headphone Extension A quality, compact 12VDC power supply.

Add 6 feet to your mini
headphones, Gives the
user added mobility when
listening to personal ¢
cassette players.

#RJ-240-090

$1 Each

Perfect for testing car sterecs, CB equipment,
radar detectors and other 12VDC items.

. Regulated 13.8VDC, 3.5 amp continuous,
.. 3 amp surge. LED power indicator. Binding

post outputs. Net weight: 4 Ibs.
#RJ-120-500

$23 Each

Unfinished 6"

x 9" Cabinets . :

You can paint or finish to your liking. Deep
enough for extra large magnet speakers. Flush
mount design for rear deck batfle applications.
Dimensions: 11-3/4" x 8-1/2" x 6-3/4" x 5" (tapered
back). Sold in pairs. Net weight: 9 Ibs. per pair.

#RJ-260-450 $1259,

Very high current power pack. Will run
most camcorders up to 10 times longer
than clip-on batteries.
lead acid type battery . Fuse protected

with cigarette lighter output. Comes in

padded case with quick release belt and
UL approved charger. Net weight: 6 Ibs.

#RJ-140-603

Belt Camcorder Battery Pack

Each %
ey 4

y -

12V, 6.5AH sealed ; L]
¢ i .
$48 Each ) i&
CALL TOLL FREE Ei Y
FREE CATALOG

1-800-338-0531

MON S2IU0LI08|T ‘C661 YoIBW
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VACUUM TUBE DEALER PRICE LIST Nov. '92

SOVTEK®, RUSSIA USED BY:

5U4G $5.25each . .= 12 at $4.75 each ... 25 at $4.25 each ... Mesa Boogie Dual Rectifier
12AX7WA/7025 4.35 S 1 1IN e IO 3.40 .. Hartke, Bedrock
6922 (military 6DJ8) 6.75 . .. . 5.90. 520 .. Counterpoint, Convergent
EL84/6BQS5 . . 2.90 .. . 2.60 .. . 225 . ... Peavey, Hughes & Kettner
EL84M/6BQSWA 580 . .. . 5.20. .. 450. .. .. Matchless
6V6GT 4.25 . 3.50 . 3.20 . SLM
6L6GC . 3.80 3.25 2.95
5881/6L6WGC 7.25 6.50 ... 5.95 . Fender, Soldano, etc.
811 14.00 12.75 11.50
813 19.00 16.00 14.50
SINO, CHINA
2A3 1115 $13.50 each ... 10 at $12. 50 each .. 25 at $11.50each 100 CALL FOR SPOT QUOTE
6L6GC . 4.50 3.90.. ... 3.60 . " “ b "
12AX7a . . 3.85 . 3.25 . 3.10 4 " g E :
12AT7 3.90 ... 355 . 3.40 ki 3 . " 5
12AU7 .. . - 4.10 . 3.75.. 3.60 " " y = d
6550 10.00 . 9.50. 9.00 s o = i e
KT88 13.50 12.50 11.50 " 5 " " "
El, YUGOSLAVIA
EL34/6CA7 $5.50 each 10 at $4.90 each ... 25 at $4.50 each 100 CALL FOR SPOT QUOTE
6DJ8 3.15 2.75 2.35 " ~ " = 2
12AT7/ECC81 3.50 3.10 2.75 " " " "
12AU7/ECC82 3.50 3.10 2.75 i ' " ry
12AX7/ECC83 3.15 2.75 2.35 " - B n L
SIEMENS, GERMANY
EL34 $7.25 each 10 at $6.75each .. . 25 at $6.20 each 100 CALL FOR SPOT QUOTE
12AT7/ECC81. 450 . 3.90 . 3.75 " - e " y
TESLA, CZECHOSLOVAKIA
EL34 . $7.25each ... 10 at $6.75each .= 25 at $6.20 each 100 CALL FOR SPOT QUOTE
EL34BL (COBALT BLUE) . 8.25 7.75 7.20 T & 5 u "
E83CC/12AX7a . 5.90 5.35 4.95 e . .
GE, USA
5U4GB .. $12.50 each 10 at $11.60 each 6550a .. $19.95 each 10 at $18.25 each
6CA7/EL34 14.90 13.50 7025 13.50 11.75
6L6GC 13.90 12.90 7027a . 18.90 17.50
6LF6 19.25 17.50 7868 17.00 16.40
12BH7a . 9.95 8.75 8417 15.85 14.75
12AT7 . 7.80 6.30
SOLID STATE RECTIFIER
Built into tube socket. Dlrect plug-in replacement for all 5Y3, 5U4 and SAR4 types. $6.25 each 10 at $5.90
ODD BALL TUBES (MOSTLY USA STOCK)
5AR4 $7.95 each  6BA6 $1.95 each 6J7 $5.50 each 6X5 . $3.90 each 6C33C-B $29.00 each
5VAGT . 3.25 6BK11 11.90 6K11 . 6.90 6X8 . ... 3.50 (Power Triode)
S5Y3GT 3.95 6C4 3.50 6SC7 .. . 6.90 12AY7 .. 6.50 5749 . .. 290
BALS 2.40 6C10 6.90 6SG7. . 3.50 12AZ7 ... 450 (6BABW industrial)
6ANS . 5.50 6CA4 3.90 6SJ7 2.90 12DW7  11.90 5879 .. . 8.50
6AQ5A = 4.90 6CG7 6.90 6SK7 2.90 12FQ8 .. 8.00 6189W . . 415
6AQ8 5.85 6EU7 11.80 6SL7 3.95 OA2 3.75 (12AU7W industrialy
"6AS7 3.90 6FH8 . 1250 6SN7 2.50 OA3 2.25 6267/EF86 . 3.20
6AUG 2.25 6GWS8 6.90 6U10 . 4,90 oB2 2.25 6973 ... 14.90
B6AX5 4.90 6J5 4.50 6X4 . . 3.90 OC3 3.75 7199 . . 17.80

GIVE US A CALL ON ANY TOUGH-TO-GET TUBES. WE'LL FIND THEM FOR YOU!

MATCHING AVAILABLE ON ALL OCTAL POWER TUBES 65¢ extra per tube.
"PLATINUM"” MATCHING ALSO AVAILABLE WITH 24 HOUR
TEST AND BURN-IN, ENSURING PREMIUM MATCH. PAIRS OR QUADS $2.00 extra per tube.
MINIMUM ORDER $50.00
ADD $5.00 SHIPPING VIA SURFACE ($10.00 OUTSIDE UNITED STATES)
SEND CHECK OR MONEY ORDER TO:

NEW SENSOR CORPORATION

133 FIFTH AVENUE, NEW YORK, NY 10003
CONTACT: MIKE MATTHEWS TELEPHONE: (212) 529-0466 TOLL FREE: 1-800-633-5477 FAX: (212) 529-0486

CIRCLE 258 ON FREE INFORMATION CARD
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B &S SALES

NEW PANASONIC-145 CONVERTER.....cccco....... $62 $59

NEW TVT-3 DIGITAL TRIBI ADD-ON.................... 51 48
For most Jerrold systems

NEW SCIENTIFIC ATLANTA 8580-338 ................ CALL CALL
Converter/Descrambler

NEW SCIENTIFIC ATLANTA 8590......cccvevrevennene CALL CALL

REFUR JERROLD STARCOM 6 (DPV5) .......cceueeee. CALL CALL
Converter/Descrambler

REFUR HAMLIN 6600 or 6000-3-M.........cccevemee.... 65 55
MLD1200 Built-In Converter/Descrambler
HAMLIN-MLD-1200-2.....ceveeeeeeeeeereneennn. 25 20

REFUR JERROLD DRX-3-DIC......ccoeovereceerecrarenne, 89 79
Built-In SB-3

NEW PIONEER AQQ-ON ..ot 100 95
For all Pioneer Systems

NEW SCIENTIFIC ATLANTA Add-on .................. 90 85
For 8580 Systems

NEW JERROLD STAR 7 ADd-ON...oceveveeeennree. 90 85

MISCELLANEOUS

Jumper Cables, Remote Control for most Cable Converters; Interference Filters or any channel.
90 DAY GUARANTEE — in order for the 90-day guarantee to be in effect, this form must be signed and returned.
FOR VCR, SECOND, THIRD, ETC. HOOK UPS

] YES, | agree — all units are to be used or resold in compliance with Federal and State laws.
Signhature __ Date _

HOURS: MONDAY THROUGH FRIDAY 8 A.M. TO 8 P.M. EST
NO MICHIGAN SALES

Name

Address

City State

Zip _ = Phone No.

T 1S NOT THE INTENTION OF B & § SALES TO DEFRAUD ANY PAY TELEVISION OPERATOR AND WE WILL NOT ASSIST ANY COMPANY OR INDIVIDUAL IN DOING THE SAME.

46518 Van Dyke #101, Utica, MI 48317 (313) 566-7248 e FAX (24 hours) (313) 739-6047

MON SO1U0LI08|T ‘E661 YoIeN
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OVER 150 NEW ITEMS!

Electronics Now, March 1993
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8 Ls05
i LS08
! LSo09
€ Ls10

SEND FOR FREE CATALOG!

6. MICRO

SPECIALS

MAX232
1489 .
DB25-(Solder Cup) M/F  2/1.00
DB25-R1. Angle PC BD. F .. .55
DBY-Rt. Angle PC BD. M/F .35

MONITOR

BRAND NEW!
Factory Fresh
IBM
VGA Monochrome Monltor
12" Paper-white
640 x 480
$79.95 plus $9.50 S/H

Within the Continental U.S.

DISPLAY DEVICES

SUPER BUYS

§51-202 Decoder
8870 Decoder

5087 Generator
5089 Generator .. ......

THE $25 NETWORK

Try The 18t Truly Low Cos! LAN

. Connect 2 or 3 PCs, XTs, ATs

« Uses serial ports and 5 wlire
cabie

«Runs at 115 K baud

« Runs In background, totally
transparent

« Share any device, any flle, any
time

» Needs only 14K of ram

Skeptical: We make bellevers!

FLAT PANEL LCD
GRAPHIC DISPLAY
EPSON EG-7004S-AR |

840 x 200 dots - Super twistsd nematic lyps.
Bulll In drivers - & bit TTL Imsrface - Capsble of
displaying numerics, graphics, siphabelics. spsclsi
charscters, graphs, charts, and pstterns.
Viewing area 10-7/16” x &-5/8". Ovarall 11-3/8" x 6-1/18"
14 pins for signals and power (+5V, ~12V).
Complets 27 page manual

$19.95 6/$100.00

LTP 1157AE

1.2" 5x7 Matrix Displays

5x7 Array with x.y select.
This Red Orange Matrix Can Be
Stacked Horizontally. Cholce of
Two Matrix Orlentation-Cathode
Column, Anode Row. Gresat For

“Moving Message” Signs.

$1.19 ea, 8/$6.95, 100/$75.00

7418

LS114 .25
Ls122 .35
Ls123 .45
LS124 1.35
LS125 .
LS126 .
Ls132.
LS133 .
LS136 .
LS138 .
LS139 .
LS145 .
LS148 .
LS151.
LS153 .
LS154 .
LS155.
LS156 .
LS157 .
LS158 .
LS160 .
LS161.
Ls162 .
LS163 .
LS164 .
LS165 .
LS166 .
LS169 .
LS170 .
LS173.
LS174 .
L8175 .
LS1811.25
LS191.
Ls192 .
LS193 .
LS194 .
L5195 .
LS196 .
LS197 .

LS00
LSOt
LS02
LS03
LS04

Ls241 .
Ls242 .
LS243 .
LS244 .
Ls245 .
LS251 .
LS253 .
L8257 .
LS258 .
LS259 1.00
LS260 .
LS266 .
Ls273 .
LS279 .
LS280 .
LS283 .
Ls290 .
LS293 .
LS298 .
LS299 1.00
LS§3221.30
L$323 2.25
LS348 .75
LS353 1.00
LS357 .
LS363 .
LS364 .
LS365 .
LS366 .
L8367 .
LS368 .
L8373 .
L8374 .
LS375 .
L8377 .
LS378 .
L8390 .
LS393 .
LS399 1.00
LS5411.20
Ls221 . LS645 .75
LS109 . LS240 . LS646 .75
Ls112. LS670 .80
113 . L 69 0

TERMS:

Ls11
Ls12
Ls13
Ls1a
Ls1s
Ls20
Ls21
Ls22
LS26
Ls27
Ls28
LS30
Ls32
Ls33
Ls37
Ls3s8
Ls42
LS51
LS54
LS55
Ls73
LS74
LS75
LS83
LS85
LS86
LS90
LS92
LS93
LS95
LS96
Ls107 .

LITTLE BIG LAN

* Low cost - $75 per LAN, not per nodsl
etwork
sm.: port

Sertal Spee ssoom’) 8500(AT) byles
econd
Paraliel Speed: 8000(XT)-20000{AT) bytes
per secand
ARCNET Speed: 40000 plus bytes per
second
* Use any PC/XT/AT/386 mix, even lapiops
and PS/2 machines
Connect up to 254 compulers, can mix
connectlon melhods (Serlal. Parallel.
Arcnel)
DOS File and Record locking support
* Share any device, any llle, any program
* Runs In the background, fotslly Iransparent
» Low memory overhesd
Typically only 28K is needed. but wii
vary with varlous setups
* Works with most software, including DBASE
N, Microsoft
WORD, LOTUS 123, Windows 3,
AUTOCAD, Word Partecl, all compilers,
GWBASIC, and, In lact, most anything!
* Works with DOS 2.0 to DOS 5.0 and DAR-

DOS 3.1 or greater is prelerred

= Open network, programmer API provided
Exampie lor low-ieve! link modules
you csn suppori speclal hardware
Fuil specs pravided on packe! level

$75.

CABLES & ARCNET CARDS
AVAILABLE — PLEASE CALL

SOCKETS

Low Proflie SOLDER TAIL
6 Pln 14/1.00
8 Pin 13/1.00

14 Pin 13/1.00

16 Pin 13/1.00

18 Pin 13/1.00

20 Pin 13/1.00

22 Pin 13/1.00

24 Pin 8/1.00

28 Pin 7/1.00

40 Pin 7/1.00

BUY $10

GET $1.00 - FREE CHOICE

68 Pin PLCC .79

84 Pin PLCC .89

6502
6520
6522
6530
6532
6545
6551
6800
6802
6803
6805
6809EP
6809P
6810

2.00
1.25
2,70
3.00
4,25
210
2.40
1.40
250
3.00
2.95
275
2.50
1.25

6821
6845P
68458
6850
6852
6860
68681
68A09EP
68A40
68A54
68809
68810
68845
68854

1.00
2.20
2.20
1.75
3.50
3.95
3.00
1.29
4.00
3.00
4.00
2,00
4.95
4.00

6500/6800

P. 0. Box 280298 Dallas, Texas 75228

(214) 271-5546
FAX (214) 271-2462

TEXT TO SPEECH BOARD

PC/XT COMPATIBLE. MAKE YOUR COMPUTER TALK!

ASSEMBLED & TESTED
ADD $3.50 SHIPPING
& HANDLING

A VERY POWERFUL AND AMAZING SPEECH CARD. USES THE
GENERAL INSTRUMENTS SPO256-AL2 SPEECH CHIP AND THE
CTS256A-AL2 TEXT TO SPEECH CONVERTER.

THIS BOARD USES ONE SLOT ON THE MOTHERBOARD AND
REQUIRES A COM SERIAL PORT. BOARD MAY ALSO BE USED IN A
STAND ALONE ENVIRONMENT (EXTERNAL POWER SUPPLY) WITH
ALMOST ANY COMPUTER THAT HAS A RS232 SERIAL PORT. TO
USE THE BOARD 1T IS ONLY NECESSARY TO SEND ENGLISH TEXT
TO THE RS232 INPUT ON THE BOARD. THE BOARD INCLUDES A
1500 BYTE TEXT BUFFER AND HANDSHAKE LINE TO ALLOW YOU
TO SEND DATA TO THE BOARD; THE SAME AS YOU WOULD SEND
DATA TO AN RS232 SERIAL PRINTER. YOU CAN SET UP BATCH
FILES THAT WILL MAKE YOUR COMPUTER GREET YOU WITH
“GOOD MORNING MASTER,” ETC. EVERY TIME YOU TURN IT ON.
DEMONSTRATION SOFTWARE AND A LIBRARY BUILDING PRO-
GRAM ARE INCLUDED ON A 5% INCH PC/XT DISKETTE. FULL
DOCUMENTATION AND SCHEMATICS ARE ALSO INCLUDED.
FOR INFORMATION ON A LOW COST SPEECH SYNTHESIZER
SYSTEM FOR THE VISUALLY IMPAIRED, PLEASE SEND FOR FREE

PACKET T.M.1.

STAND ALONE POWER SUPPLY
FOR ABOVE
ADD $2.50 SHIPPING & HANDLING

STATIC RAM

2016-2KX8 200 n.s. .. .1
2101-1 - 256X4 500 n.s. . .. .
21L02-1 350 n.s.
2102AL-4 L.P. 450 n.s. ..
2111-1 256X4 500 n.s. ...
2112A-2 AP

2114L-3 1KX4 300 n.s.
2125A-2 1KX1 70 n.s. ...
2147 4KX1 . j ..
6116P-4 .

6117 .

6264-15

62256 32KX8

DYNAMIC RAM

2108-4 8KX1
2118-4 16KX1-5volt ... .. .
4027-4KX1-250 n.s.
4116-16KX1-250 n.s.
4116-16KX1-200 n.s.
4116 16KX1-150 n.s.
4164 150 n.s. .49 or 9/3 50
4164 120 n.s. ... 110
4164-100ns. ............ 1.40
TMS4416-16KX4-150 n.s. 2.75
4464-150n.s, .......... . 1.40
4464-120n.s.............
4464-100 n.s. . ..
4464-80 n.s. . ... .. iawa 1
41256 150 n.s. . 1.25 or 9/9.95
41256 120 n.s. 1.30 or 9/10.99
41256 100 n.s. 1.30 or 9/10.99
41256-80 n.s.. 1.30 or 9/10.99
41256-60n.s............. 1.85
1 Meg - 100 n.s. . 4.40
1 Meg-80ns. ... . 4.40
414256-80 n.s. 256 x 4 ... 4.60
SiPPS & SIMMS AVAILABLE

B.G. SPECIAL
16450, 1488, 1489 — $6.95
16550, 1488, 1489 — $13.50

$1 Q99
EPROM SPECIAL

We bought a large quantity ot
2708s, 2716s, 2532s, 2732s,
2764s, 27128s, 27256s and
27512sfrom a computer manu-
facturer who redesigned their
boards. We removed them from
sockets, erased and verified
them, and now we offer the sav-
ings to you. Complete satistac-
tion guaranteed.
Your Choice
. 1.20
g .75
. 2.00
2.00
2.00
.. 3.00

2708 10/8.00
10/15.00
10/17.50
10/17.50
10/17.50
10/25.00
. 3.50 10/30.00
......... 4.75 10/40.00

8000/80000

2.95 8251 1
3.95 8253-5 1
1.00 8254 i1
1.00 8255 1.
1
1
1

8031
80C32 12
8035
8039
8085 1.55 8255-5
8086 1.55 8257
8087 87.50 8259A i
8087-1 167.50 8259C-5 2.10
8087-2 127.50 8275 10.95
2.20 8279 2.25
3.25 8284 1.49
8286 3.50
8287 2.49
8288 3.50
8530 3.00
8741 7.00
8742 7.00
8748 7.00
8749 7.00
8755 7.00
80286-8 PLCC 8.50
80287-8 125.00
80287-10 135.00

(16450)
V-20-10MHZ  6.50,

{16550) 1

(Unless specified elsewhere) Add $3.25 postage, we pay balance. Orders over $50.00 add 85¢ for insurance. No C.0.D. Texas Res. add

8Y% Tax. 90 Day Money Back Guarantee on all items. All items subject to prior sale. Prices subject to change withoutnotice. Foreign order - US tunds
only. We cannot ship to Mexico or Puerto Rico. Countries other than Canada, add $9.00 shipping and handling.

7/31/92
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AMAZING

* ELECTRONIC
PRODUCTS and KITS

:‘Ew (iONCEPT!
yste
Levitailyng
Device

Remember War of the Worlds? Qbjects fioat in air and
move to the touch. Defies gravity, amazing gift,
conversation piece, magic tnck or great science project.
ANT1K Easy to Assemble Kit / Plans $19.50

Combination Solid State Tesla Coil
& Variable 100,000VDC Generator

Experiments Using Tesia Coll:
« Plasma in a Jar/Tornado, Furnace
« Kirlian Photography
+ Wireless Energy Transmission

+ Induction Fields ¢
Operates 12-13 VDC for
Field Use or 115 VAC

For Laboratory Use

Experiments Using Hi Voits DC:

+ lon Reaction Motors

+ Lightning Generation

+ High lon Source

» Ozone For Air Purification

b in  Electrification of People & Objects
: Particle Accelerators/Atom Smashing
+ High Energy Capacity Charging

HVM? Plans Complete System  ....... $15.00
HVM7K Complete System Kit/Plans ...... $174.50
TCL4K Tesla Coli Only KitPlans ....... $99.50
115/19AC Wall Adapter for 115AC  ....... $15.50

Table Top Tesla Coil

Spectacular -

A Real Attention Getter!

« 250,000 Volts! - 7-10' Sparks!
Energy even passes through
windows. Great for science
projects, displays, advertising.

Highly spectacular devices produces
visible, audible bolts of lightning
appearing to flash in the air. Causes %

certain materials to burn from within and glow, lights
bulbs without wires, produces induction fields, St Elmo’s
fire corona. Clearly demonstrates high frequency high
voltages yet terminal may be touched by user during
operation with a metal object. 115VAC operation only.
BTC3 Plans..$15.00 BTC3K Kit/Plans $299.50
BTC30 Assembled and Tested  ...... $399.50

Shocker Force Field / Vehicle

Electrifier - Neat iittie device atlows you to make
hand and shock balls, shock wands and electrify objects,
charge capacitors. Great pay back for those wise guys
who have wronged you!

SHK1KM Easy To Assemble Electronic Kit . $24.50

rotechnic Effects i
+ Corona and Brush Discharge /)

+ Energizer for Neon Plasma Tubes -

+ Plasma Blaster Driller/Cutter=—=
+ Anti-Gravity/Force Fieids ™

ngih
Voltage
for the
Hobbyist!

Experiment with
the forces used in
hover boards,

lasers, night
vision, mini
Tesla colis, plasma globes, magic shows, shock/stun
devices, fon ray guns, anti-gravity, pyrotechnics,

hypnosis, telekinetics and hundreds more. Operates
from batteries, 9-14 VDC, or 115VAC usinfg adapter.
MINIMAX 4 4,000 Voits, 5ma, 4.5x1.5x1" ... $19.50
MINIMAX 2 2,000 Volts, Sma, 3.5x7/8" dia .. $14.50

1 Q Ultrasonic Blaster
3 Laboratory source of acoustical
shock waves. Blow holes in
NS5

metal, produce "cold” s:am,
~5~ atomize liquids. Many cleaning
\—:: uses for PC boards, jewelry,
\\\{ coins, small parts, etc.

ULB1 Pll'ins ..... $10.00 ULB1K Kit/Plans $69.50
100,000V Intimidator / Shock Wand

Module Buid an electrical device that is affective
up to 20 feet. May be enclosed for handheld, portable
field or laboratory applications.

ITM2KM Easy to Assemble Electronic Kit ... $49.50
ITM2  Plans Only; Credit-able to Kit $10.00

lon Ray GUN - Projects charged ions that induce
shocks in people & objects without any connection!

Great science project as well as a high tech party prank.

10G3 Plans...... $10.00 (0GIK KivPlans $69.50
invisible Pain

Field Generator 1]"

Shirt pocket size electronic

device produces time variant

complex shock waves of intense directional acoustic
ener'?y cagable of wardin&oﬂ Pal(ggressive animals, etc.
IPG lans ....$8.00 IPGTK Kit/Plans $49.50

e

Homing / Tracking Transmitter -

Be%er device, 3 mile range.
HOD1 Plans ....$10.00 HOD1K Kit/Plans $49.50

IPG70 Assembled ~  ....... $74.50

Listen Thru Walls, Floors
g]?g‘y sensitive stethoscope mike.

H1 Plans ...$8.00 STETHK Kit/Plans $44.50

3 Mile FM Wireless

Mike - subminiature!

Crystal clear, ultra-sensitive

pickup transmits voices and sounds
to FM radio. Excellent security system, warns of
intrusion. Become your neighborhood disk jockey!
Monitor children and invalids.

FMV1 Plans..... $7.00 FMV1K Kit/Plans . $39.50

Plasma {30
Fire Saber

e e s Y

Produces the spectacular effect that captured the fantasy
of millions of movie fans. Visible plasma field is
controlled by grip krressure and argjusts saber length.
Active energy field produces weird & bizarre effects.

Excellent for special effects. Specify photon blue, neon

red, phasor green, or starfire 0.
PFSg gggk KitPlans = $49.50

Plans .. .. $8.00
Special Offer PFS20 Assembled reg $89™, $59.50

TV & FM Joker / Jammer - shirt pocket
device allows you to totally control and remotely disrupt
TV or radio reception. Great gag to play on family or
friends. Discretion required.

EJK1KM Easy to Assemble Electronic Kit . $19.50

Visible Beam Laser *
High brightness red HeNe laser visible for miles. /| \
Produce your own light show! Projects a beam or

red lite clearly visible in most circumstances. Can be
used o intimidate by projection of a red dot on target
subject. Also may be used to "listen in” using our
laser window bounce method #LLIS1 below. Easy

to Build Moduies Makes A Working Visible Laser:
LAS1KM Kit w/imw Laser Tube, Class Il . $69.50
LAS3KM Kit w/2.5mw Laser Tube, Class 11iA$99.50

e

"Laser Bounce" Listener System
allows you to hear sounds from an area via a lite beam
reflected from a window or other similar object. System
uses our ready-to-use LATR1 Laser Terminator gun site
as the transmitter. The receiver section is supplied as
an easy-to-build kit, including our cushioned H310
headsets. Order # LLIST20 System, includes our
LATR1 Ready-to-Use Laser Gun Site, LLR1K Special
Recelver Kit, and HS10 Headset, all for only $299.50

5mw Visible Red Pocket Laser*
Utilizes our touch power control!
VRLIKMX Kit/Plans ...... $119.50

See In The Dark Viewing
Device uses invisible infrared
illumination for seeing in total
darkness. Excellent

\

INFORMATION UNLIMITED

Dept RES13, Box 716, Amherst, NH 03031

Phone: 603-673-4730 FAX 603-672-5406
MC, VISA, COD, Checks Accepted. Please Add $5.00 Shipping & Handling

for low cost nigztob

. . ision,along with observi |
Telephone Transmitter - 3 Miles! lasers and other IR SouI00S, : z
Automatically transmits both sides of a telephone Functional unit, many useful applications. 1]
conversation to an FM radio. + Tunable Frequency SD5 Plans . ...  ...i..e S
+ Undetectable on Phone + Easy to Build & Use SD5K  Kit/Tube/Plans ...... =
+ Up to 3 Mile Range + Only transmits during phone use GPV10 Ready to Use Viewer . .. ... S
PM7 Plans ....$7.00 VWPM7K KivPlans $39.50  §032A Tube/ Plans to build your own ... $99.50
— m
i Order by Mail g
ol (o) "1 3
_Q@J_:f'o /g ) or by 24 Hour | §
wht fiany more'tems Orders-Only Phone: | 3
FREE with Order, i
Or Send $1 P&H 800-221-1705 | ¢
52A31
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Electronics Now, March 1993

LICENSED

ELECTRONIC TECHNICIAN!

oT1j $30an hour
8wl and more!

Learn at home in spare time.
No previous experience needed'

No costly school No commuting to class.
The Original Home-Study course prepares
you for the “FCC Commercial Radio-
telephone License.” This valuablelicenseis
your professional “ti¢ket” to thousands of
exciting jobs in Communications, Radio-
TV, Microwave, Maritime, Radar, Avionics
and more...even start your own business!
You don’t need a college degree to qualify,
but you do need an FCC License,

No Need to Quit Your Job or Go To School
This proven course is easy, fast and low
cost! GUARANTEED PASS—You get your
FCC License or money refunded. Send for
FREE facts now. MAIL COUPON TODAY!

P Y T = = s e ke g i ey |
¢ commanbD PRODUCTIONS
I FCC LICENSE TRAINING, Dept. 210 !
! PO. Box 2824, San Francisco, CA 94126 :
: Please rush FREE details immediately! i
I NAME [ ]
: ADDRESS :

cITy STATE zIp

g P |

52A32

———

|
TECH-SYSTEMS )

QUALITY USED ELECTRONIC TEST

EQUIPMENT
PH:(800)435-1516 FAX:(908)774-1009

DUAL TRACE PORTABLE SPECTRUM ANALYZERS
OSCILLOSCOPES HP 141T MAINFRAME...$995.00

TEK 453....50MHZ......$295.00 HP 8552A IF SECTION.... $795.00
TEK 454.....150MHZ.....$595.00 HP 8552B...
TEK 465.....100MHZ .....$695.00 e
TEK 465B...100MHZ.....$895.00 gg gg:gs 0 1 IOMHZ
TEK 475....200MHX....8995.00 0 cccimn «ammsriro
TEK 475A...250MHZ......$1,095.00 ::{“l: ::::EO I200MHZ

TEK 2215.....60MHZ.......$595.00
TEK 2445....150MHZ....$1,995.00
TEK 2465.....300MHZ.....$2,995.00

HP 8555A 0-18GHIZ.........$1,795.00
HP 8556A 20-300KHZ...... $895.00

HP86724

0 = e

4 SIGNAL GENERATORS
S 488 & 98 Y |HP600 SERIES e $295.00
HP 8690 SERIES from $395.00
RS HP 8640B S12MHZ................. $2,495.00
HP 8601A 100KHZ-110MHZ.... $895.00
AB SCOPES HP 8672A 2.0-18.0GHZ............$9,950.00
TEK 7704A ... 200MHZ HP 8671A 2.0-180GHZ......... $5,350.00
(includes 2 each 7A26, 7B8S delayed
time base,& TB8O............... ... $1,495.00

TEK 7603.....200MHZ(includes 2 eca.

7TAI8 & 7BS3A............$850.00
7A18 dual trace verl. amp.. .$195.00
7A19 vertical amplifier......
7A22 differential amplifier.
7A26 dual trace amplifier..........
7BS3A delayed sweep time base .$295.00

HP 141T system

7B80 delayed time base................ $300.00
7B92A dual time base..................$450.00 ;
HP 8620C swe erator......$595.00
'ASSORTED sweep generaf

plug-ins
HP 86222B 0.01-2.4 GHZ .......
HP 86290A 2.0-18GHZ 8
HP86290B...........coooooin

Power Meters
(includes cable & sensor)

$2,595.00

HP 432.. .$395.00

HP435A. . 899500 HP 86245A 5.9-12.4 GHZ ....$1,495.00
HP436A.... . $1,595.00 __Tektronix Sgarum Analyzer Plug-ins
HP 400EL AC voltmeter.............8195.00 Tek 7LS  20Hz-5.0 MHz.........$3,495.00
HP 400FL AC voltmeter. ....$3,695.00

-$195.00  Tek 7112 1.0kHz-1.0GHz...
HP 3400A analog meter..... .$

HP 1645A data error analyzer....$295.00 Tek 7L18 1.5-60 GHz, ........ $4,195.00
HP 3551A transmission test set...$1,595.00
Transmission Impairment Test Sets
HP 4935A...... .$1,900.00 A
HP 4940A. . ..$750.00
Rl o e SRR 5 TORREN |
HP 4944A. .....$650.00 4 . - - - » |
Halcyon 52OB/SOOB univ.test system. $550.00 T e of a * |
HP 4955A protocol analyzer....... .. $950.00 | & 2 . ]

- — W
TEK 834 protocol analyzer............$350.00

HP 35514

WE BUY SURPLUS EQUIPMENT!!
fax us a list of your excess |

m;@_yg;@rv_
30 DAY GUARANTEE!!!!

1 FIELD ST. AVON, NJ 07717
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ORDER TOLL FREE

@ 1-800-669-4406

Tel. (818) 912-9469
FAX ORDERS: (818) 912-9598

ID SIREN AND KEYPAD

The IDS-10is unique programmable numeric sirenthatcan
be used for security or identification applications. When
triggered the IDS-10 will first sound a seven second warble
tone siren, followed by your programmed number, then back
to the warble tone siren, in a continuous loop until trigger
power is removed. Numerical data is backed-up internally,
if loss of power occurs, for approximately 7 days.

Great for auto alarms, car or boat identifier, verbal entry /
exit identifier, etc.

Operates on 12VDC at 1A, standby current 10 micro amps.

CATALOG NO. ITEM PRICE
11-1155 1DS-10 $24.99
11-1159 Programming Pad $9.95

RECESSION FIGHTERS

X-10 $S$5400 4pc.
= Home Security Alarm Starter Kil

X-10 Lamp Module

I
T rowenmouSE

Medusa Infrared

29,95

#11-3300

DVM-58C w/ tMeg Dram
The DVM-58C with its variable
length message capabilities can
store up to 16 individual mes-
sages forimmediate playback to
enhancemost any electronic ap-
plicationorproject. Useittoadd
reai voice prompting or instruc-
tions at an affordable price.

1$89.95

UPON REQUEST
‘92 FALL / WINTER CATALOG

Board -Level ftems.
Digital Voice Modules
RF Transmitters / Receivers
« Security
Auto Alarms & Accessories
X-10 Home Secunty Accessories
Infrareds
- Tools
Soldering lrons
EPROM Erasers
Fluke DMM
IC Testers
Uttrasonic Measuring Device
» Syntax Prototyping PCB's
FuM ¥ine of Sytax PCB's

TheTX-01E transmitter
motherboardisthe base
in building a high quality
RF transmitter/receiver
pair to fit your require-

ments. On- board DIP | : Bat;e'?el_s

switches allow for easy | N‘_é:,e

coding. Combine the Sealed Lead Acid

TX-01E with the TX-66 Button Cel
daughteboard, which uti- . 'C'E T

lizes SAW technology, TX-01E TX-66 Hoftek Enc / IC's
for improved non-dri $9.95 $10.95 R e

il transmission. Motorola Spirit Radios

#10-001E #10-0066E

E1208F1 MAIL ORDERS: [ TECHNICAL SUPPORT ] VISA, M/C & DISCOVER CREDIT CARDS ACCEPTED NG ObEHa:,
1 FREIGHT CHARGES ADD: _ AR orders must be PREPAID by
ELECTRONICS 123 (81 8) 912-9864 {Up to {/;’;-_'E;"’gu"‘n;he °°""';";'8‘OUS’ check or credk card (VISA, MC).
17921 Rowland Street Lo R alaaRet T4 mgd d'{wlw) ;‘g.gg Add a flat rate of US$15.00 for
. ay Npping and handiing by U.S.
City of Industry, CA 91748 CHANGE WITHOUT NOTICE  COD. ADD: $ 4.00 POST Ss?".ce?:n;'“ v
8.25% Sales Tax
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“Electronics Workbench is pretty amazing.”
- Jerry Pournelle, Ph.D.,, InfoWorld

“...you can do 10 times as many experiments with

Electronics Workbench than you’d get done
with the real stuff.” - Jerry Pournelle, Ph.D., Byte Magazine

“...Electronics Workbench is a marvellous learning
and teaching tool for the study of electronics.”

— Art Salsberg, Editor-in-Chief, ComputerCraft Magazine (formerly Modern Electronics)

“Building a circuit is simple and intuitive.”

- Jeff Holtzman, Computer Editor, Radio-Electronics Magazine

L [ “Electronics Workbench is the most innovative
and useful software for the teaching of electronics
technology that I have ever seen.”

- J.W. Roberts, West Georgia Technical Institute, La Grange, Georgia

“It’'s dynamite!”

- lan Turner, Manager, Manufacturing Training Center, IBM Canada

Electronics Now, March 1993
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Electronics Workbench

The electronics lab in a computer™

Building and testing circuits is
fast and easy with Electronics
Workbench. Just click-and-drag
with a mouse to add parts, run
wires, and adjust instruments.
The traces on the simulated
instruments are the same as
you’d get on real equipment.

Electronics Workbench really is
an electronics lab in a computer.
It’s ideal for learning about
electronics, experimenting, and
prototyping circuits.

Includes two independent modules:

o Analog Module with passive and active components including
transistors, diodes, and op-amps; a function
generator, an oscilloscope, a
multimeter and a Bode plotter.

* Digital Module with gates, flip-
flops, adders, a word generator, a
multimeter, a logic analyzer and a
unique logic simplifier.

DOS Professional Version - $299
DOS Personal Plus Version - $199
Macintosh Version - $199

Tel: (416) 361-0333
Fax (416) 368-5799

Interactive Image Technologies Ltd.

908 Niagara Falls Boulevard, 700 King Street West, Suite 815,
North Tonawanda, Toronto, Ontario,

NY 14120-2060 Canada M5V 2Y6

FREE DEMO

Call or fax for your copy

Electronics Workbench Professional Version runs on any IBM AT or PS/2 or true compatible
with 640 KB RAM; Microsoftcompatible mouse; EGA/VGA graphics; hard disk; MS-DOS 3.0 or
later. Personal Plus Yersion (monochrome only) ruas on any IBM PC/XT/AT, PS/2 or true
compatible, two floppy drives or u hard disk, 512 KB RAM, Microsoft compatible mouse; CGA/
EGA/VGA/Hercules graphics adapter and DOS 3.0 or later. Macintosh Version (monochrome
only) runs on Macintosh Plus or greater. All trademarks are the property of their respective
owners. Prices are in US dollars. Shipping $15. Offer valid in the USA and Canada only.

B ™2 E 0y, Professional
e : Version

INTERACTIVE

CIRCLE 247 ON FREE INFORMATION CARD
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TRIPLE FIXED VOLTAGE | | BAREBONZ Bx precisioN
POWER SUPPLY. BARGAINS

B&K 2120
20MHz Scope
Dual Trace
Bench Model Opelz\ Frame Model — — B_AREBONZ SA’;_eEg $3584§
TPWR-15 TPWR-15A
PRICE $57.95 PRICE $44.87 $
REGULATED LINEAR POWER SUPPLIES MODEL DESCRIPTION REGULAR LAREBONZ
each in single quantities + shipping
and handling. Add tax where applicable. 1541B 40 MHz D.T. Scope $ 845 $650
2160 60 MHz D.T. Scope 1099 850
SPECIFICATIONS: 2190 100 MHz 3 Trace Scope ... 1645 1250
5 Volts AT 1 Ampere 2522A 20 MHz Storage 1099 850
ey 3011B 2 MHz Function Generator 269 210
e p 2005A RF Generator 265 210
—15 Volts TPEs; 820  .1PFto IF Cap Meter 259 200
Al voltages are +5% 510  Transistor Tester 225 175
Short circuit protected to ground 1651  Tri-Output Power Supply ... 429 330
and to each output. 1630 30V 3A Power Supply 315 245
TPWR-15 measures 3 X5 X 6 Inches. 1686 14V 12A Power Supply ... 199 155
TPWR-15A measures 2 x 3.5 x 5 Inches losd "REMCeieregeenily.  C/H 215
Other voltages such as 5V +12V ORDER TODAY!
also available. Call factory. We’ll beat ANY dealer’s advertised price on new

B&K, Fluke, Leader, or Tektronix Equipment we stock.

TO ORDER CALL - -]

(206) 522-1733 OR FAX (206) 522-3359.

We accept checks, VISA, MasterCard. BAI‘I‘ B‘)\r “IS(“)U \"l‘

ESF INDUSTRIES 8103 Elizabeth St. - Niles, IL 60714 - 1-800-392-8415
P.0. BOX 15702 SEATTLE, WA 98115-0702 FAX: 1-800-446-8366

ACCORD ELECTRONIC SYSTEMS RN il Sl pel DILERE
f Free Catalog: included with your first order, or
Orders Only: 800‘998"2242 Information: (305) 772-2242‘ requests by mail only. Pre-Paid/COD orders only.
HEAT SINK TRANSISTORS D|0|)ES% 7 SEG DISPLAY 3mm or 5mm
For TO-220 1N914B .56" High - RED Diffused LEDs
BLAGK | o FPN2222A...6¢]| INOIAB. . e el
40 1N4148 Common Anode
¢ea 1N4001
5 pcs min 1N4004 Fits on 24pin Socket 20 pcs min per item
RESISTORS ol 2 i gacdt e 5mm RED BLINKER
50pcs min per item
— Sl S0€ 0a/50+ | ) 60ea/5pos $0.50/50pes
1N5401......(3A/100V) ...... 10¢ oV BATTERY | CRYSTALS 1.C.’S
50pcs for $3.00 1N5408...... (3A/1KV) ....... 12¢ SNAP
1/4W 5% only. Al standard 6A10.........(6A/100V) ...... 19¢ 20 ea/ 6pGs ﬂ
values in stock.
No mixing values. GENCY e (G.A“ KV) """" o 15¢ ea/20+| 3-579MHz
10 pcs min per item 4.000MHz
PUSH-BUTTON 50 pes min SOLDER ROLL | 10,000MHz
MINI - N.O. No mixing GERMANIUM DIODES SN60/40 .031DIA | 15 500MHz
INS4 10¢ $7.50 ea| 60¢ea
30¢ ea / 10pcs 2N2222A......20¢ | YNGO oo 10¢ 1 Lb rolt Spes min
25¢ ea / 100+ 20 pcs min
14" panel hole No mixing | TN270..... e o o 20 1N47XX 1watt ZENER
TANTALUM CAPS | REGULATORS Wipcsminiperitem 1N4728A to 1N4764A
ELECTROLYTICS \Q\ 10¢ ea
1 5¢ each g 20 pcs min
2 20pcs min ‘ .-::ﬂg RADIAL
2 no mixing caps  |CERAMIC DisC| CABLE TIES
§ 1uF/35V 2.2uF/35V 1uF/50V......5¢  22uF/35V :( ) s
2.2/25.....5¢ 47/25........
§- M ToEEUE 2.2/50.......6¢  100/10
] Spcs 100+ 3.3/50........6¢  100/25
& SPDT......85¢ ........70¢ 47/25......6¢  220/25...... 4" $2.00
2 on-on DPDT.....95¢.......80¢ |5 pcs min per item | 6:8/50.......6¢  470/25 8. $4.00
S 10/25......7¢  1000/25.....
£ | >inoRDERS25. ADD$4.00 FORSEN (38.00 | ' - 50 oo Wi e Holder .... 9¢ ea
L% ‘FOREIGN.ORDERS)..FLA RES ADD, 6% TAX. 20 pcs min per item |Bags with 100 pcs ea.| 10 pcs min per item
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B2 LOGIC V 3.0 COMING SOON!!!
ANALOG & DIGITAL
Circuit Design & Simulation

. or Microsoft™ Windows and the Macintosh™ .
B? Spice® s /i B2 Logic®
[ 8 file_fait_Devices Uiew _Stmutstion wma;ﬁ :"‘E [ Flle cat poukes Zoom Simuistion Windows NN
TrTAr[—— ”:":"Z ~ 0 Eg‘::”l.fsg‘:nf ﬂr:ﬁ:{ AR State tonilinw—.
:_h’?i ot " Werez st enes b o ae | BN G ol i
R b ~
v | ke f 2 iiees) | |
MOSH2.3-Transient 6raph { Dgg"wl’:paé:;;u -
lmnsnan;app ——= — . |
—— > " _"T" ,_, i,- ’ J '_*_—w*——*ii **#7‘;—'-— l
TRANSIENT, DC & AC ANALYSES OVER 100 COMPONENTS

"Using B? Logic... my students have been able to learn more, and go much further than ever before."
-Professor F.S. Hill, Jr. University of Massachusetts, Amherst
* INTEGRATED SCHEMATIC CAPTURE & SIMULATION -

Now in use at over 45 major universities and leading corporations around the world.
(University of Michigan, Stanford, University of Illinois, NASA, Bell Labs... to name a few)

¢ Each program sold separately for $149.00 Beige Bag Software
* University & Student Pricing Available

« Dealer Inquiries Welcome 715 Barclay Ct . Ann Arbor, MI » 48105
* VISA/Mastercard Accepted Ph: (313) 663-4309 « Fax: (313) 663-0725

CIRCLE 306 ON FREE INFORMATION CARD

XANDI Electronics 35&

The use of sur- The Use of sur- l . Al

faceh mlount face mount ﬁ B\

technology technology & 3 7 f

makes this the makes this the s dim | : } 4 : ’
] ~ \-—'/

smallest FM smallest

transmitter you ——m telephone

canbuy! Thisis transmitter you

not a toy, it out can buy. Powered by the phone The XTR100 Tracking Transmitter | The XFM100 FM transmitter has a
performs most line, it can transmit a phonecon- | transmits a continuously beepin range otupto1 mile. Itworks with any

units on the market today. Our E-Z-kit versation upto 1/4 mile. OurE-Zkit | tone that can be received by any F| standard FM receiver. It contains a
has all the surface mount parts pre- hasallthe surface mountpartspre- | receiver. Canbeusedforgames, con- | built in high gain two stage audio

aseem bled to the circuit board. | assembled tothecircuitboard. tests, oras an anti-thefidevice. amplifiar for maximum sensitivity.
551'590(5.2) E-Z Kit........... $39.95 XSP250(E-Z) E-ZKit ........... $29.95 i XTR100(C) KR .......cocrerurerncenns S:&Qs [ XFM100(C) Kilt .coouerieiierierianes $35.95

2 i
.& -
The XPB1 is a telephone transmitter

The XBD200 quickly locates hidden | capable of transmitting to any FM
one mile. It only transmits when the | transmitters from 1to 2000 MHz by | Usethe XPS100tocallyourhomefrom | receiver up to a 1/4 mile away.
phone ls belngeused In order to con- | emitting an audio outputproportional | anyother phoneandiistenin usingthe | Powered by the telephone line it re-
sefve battery life. | tothetransmit level | builtin microphone and amplifier. | quires no batteries.

XTT100(C) Kit .....ccccourrecenneces $35.95 | XBD200(C)Kit........ ...$44.95 XPS100(C) KR ....c..coevvrerrnnenen $45.95 | XPB1(C) Kit....coocovvuvvnerecuennnns

WE ACCEPT VISA, MC, CK, MO TOLL FREE MAIL ORDERS TO:

COD PLEASE ADD $6.00 XANDI ELECTRONICS
: PHONE ORDERS BOX 25647

The XTT100 is a battery powered
phonetransmitter with arange ofupto

CALL 1-602-829-8152 OR
WRITE FOR A CATALOG 1-800-336-7389 TEMPE, AZ 85285-5647

MON SOIU0I0B|T ‘C661 Yoreyy
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|SHEET METAL BOXES FOR CONSTRUCTION | /tsooxoeren

: ——i-"'t., __‘.I.-'_ Trii3

PANELS ARE .080"

PANELS ARE .063° ALUMINUM PANELS ARE .063* ALUMINUM ALUMINUM AND ARE FIELD REMOVABLE
RACK CHASSIS METAL CABINETS HEAVY DUTY
MODEL  DESCRIPTION  PRICE MODEL  DESCAIPTION  PRICE RACK CHASSIS
WL lLLILL 3 I MODEL  OESCRIPTION  PRICE
TRUS | 19x5x1.78 | 30.88 METR WERTX L W xD % H (nchest s
TRU7 | 19x7x1.78 | 3310 o | ECESEE LE15 FRUTHD | 19Xx7x5.28 | 118.00
TRUD | 19x 10X 1.78 | 38.28 on | sEent 20.98 3AUIOHD | 19x10x 828 | 121.00
2AUS 19x8x3.8 §3.10 MCqeA dxax3 1878 3AUI4HD | 19x14x8.25 | 134.00
2AU7 | 19x7x3.8 3528 ME-2A SEER 20,98 WRUTHD | 19x7x7.0 | 121.00
2RUIG ] 18x10x 3.8 37.80 S SHOnE B 4AUIOHD | 19x10x70 | 129.00
3RUS | 1oxBxs25 | 4180 MC 1A eBya0 2098 evp | 19xtex7o | 13400
W EDXHEHIZ 5K S22 01 () 3AU7 197 x5828 44.10 MC-8A Ox7x4 23.15 8 i 126,
: - RN aDad 2578 BRUTHD | 19x7x8.78 | 128.00
DS 1[4x6x4x12x19x24x1.6] 60.00 3RUI0 | 19x10x85.25 | 46.30 BRUIOHD | 19x10x 878 | 133.00
DS-2| 6x6x4x12x1.9x24x1.6| 6325 SRU14 HD 19x 14x 8.78 143.00
DS-3) sx6xaxi2x19x24x 16| 6750
DS-4|10x6x4x12x19x24x1.6| 7150
DS-5[12x6xax12x19x2.4x 18| 76.00 wooRL HOLE S & L $575.00
DS-6[18x6xax12x19x2.4x16| 61.00 PUNCH 1 3/ ROUND 2.95 (shipped within
Ds7| 4x8x6x2x3.1%x35x%18 | 6900 ENne R, by 48 states) MO T WICHO FEABER — 1055 ]
DS8| 6x8x6x2x3.1x35x19 | 7300 PUNCH 4 9/16* ROUND 1295 MD-2 | REGULAR REAMER 3.0-120
DS®| 8x8x6x2x3.1x38x19 | 78.00 PUNCH 5 5/8" AGUND 1205 M0-3| LAAGE REAMER  10.0-25.0
D5.10) 10x8x6x2x31x38x 19 | 8278 PUNCH 6 11/16° ROUND 1295 ATy RETHREADER 20x05
DS-11f 12x0x6x2x31x35x19 | 8778 sg:g : ‘g;:'slﬂgggso :%gg AD-1 |ORILL BT ADAPTER FOR POWER SCREWDAIVER|
DS-12| 19x6x6x2x31x35x1.9 | 100.75 PUNCH 8 778 ROUND 1295
PUNCH 10 1* AOUND 1395 5
PUNCH 11 1-1/16" ROUND 13.95 SESCOM ALSO STOCKS
PUNCH 12 1-1/8° AOUND 13.95
EXTRUDED SERIES Eiacaha Haahomol s HARDWARE KITS,
MODEL DESCRIPTION PRICE NN 15UTAEOUND by . » RANSFER LETTERING, AND
. . :zxo:»;;nm:-)n |o‘oo PUNCH 18 1-1/2 ROUND 1895 L] MINI-POWER TRANSFORMERS
- B2 435 x 1. ] PUNGH 17 1-5/8° ROUND 21,05
ET-18 4,52 x 4.38 x 1.57 10.00 PUNCH 18 1.3/4* AOUND 24.95 BRAKE & SHEAR CALL OR WRITE FOR YOUR
ET-2 4.52 x 6.00 x 1,67 24.00 PUNg: ;g ‘2‘-/5‘4:_' :gU::E :&gg FREE 24 PAGE
PUN U
ET-28 4.62 x 6.00 x 1.87 24.00 PUNCH 21 3/4° SQUARE 3895 CUTS METALS, PLASTIC, ETC. TO .063' THICK AND CONSTRUCTOR'S CATALOG
CCET__|PLASTIC CARRYING CASE| 18.00 PUNCH 22 1* SQUARE 48.95 7 7/8' WIDE AND BENDS UP TO 90°. GREAT SHOP TOOL.
PUNCH 23 | 2132 x 15/16" RECT. | 48,95
“PUNCH 24 *THURST RACES | 1095
SESCOM, INC. E FOR USA AND CANADA ORDERS (800) 634-3457
2100 WARD DRIVE CALL TODAY I TECHNICAL INFORMATION (702) 565-3400
HENDERSON, NV 89015 USA PREPAID ORDERS SHIPPED GROUND AT NO CHARGE (48 STATES) 24 HOUR FAX (702) 565-4828

CIRCLE 269 ON FREE INFORMATION CARD

CELLULAR TELEPHONE
MODIFICATION HANDBOOK

How do you reprogram cellular phones?

* How to have two phones with the same number
Descriptions of cellular phone's vulnerabilities
Techniques for decoding & changing cellular phones' NAMS and ESN's
Where to buy programming devices * Chip supplier’s phone numbers
Instructions on how to change phone numbers on all models
Cellular phone manufacturer’s ESN codes

We now offer cellular phones cloned with your existing
number! Buy a handheld, transportable or car
mounted phone from us or we can convert your phone!
Call for details.

Complete Manual only $79.95
M.O. or C.0.D.to SPY Supply 7 Colby Court Suite 215, Bedford, NH 03110 (617) 327-7272

Sold for educational purposes only

Electronics Now, March 1993
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Standard Features - Models 100, 150, 200 & 400

@ AC & DC VOLTAGES @ DC CURRENT @ RESISTANCE
@ CONTINUITY TESTER - Buzzer @ DIODE TEST @ 3 1/2 Digit LCD
@ LOW BATTERY INDICATOR @ ACCURACY +/-

0.5% RDG
PRO 400

Kelvin Meters backed by a
2 Yr Warranty - Parts & Labor

100 Basic 150 Basic+ 200 Advanced

BATTERY TEST TRANSISTOR hFE TRANSISTOR hfFE

20MHz FREQ
BATTERY TEST  CAPACITANCE ~ COUNTER
A

C/DC CURRENT  AC/DC CURRENT
KELVIN KELVIN KELVIN CAPACITANCE
# 990087 # 990090 # 990091 LOGIC TEST
100 Basic 150 Baslc+ 200 Advanced
$1Q9s $2995 33995

Protective Cases
For Models 100, 150, 200 .........54.%%
Case For Model Pro 400

{990088)

. 39'95 (990094}

Model 93 Mode! 95
PERFORMANCE "% DIAGNOSTIC A% ENGINE ANALYZER VS

Standard Features - Models 92, 93, 94 & 95
® DC/AC VOLTMETERS @ AC/DC CURRENT @ OHM METER
® FREQUENCY COUNTER to 4 MHz @ AUDIBLE CONTINUITY TESTER
®DIODE TESTER @ MAX/MIN AVERAGE MEMORY RECORD
@® RELATIVE MODE @ 10A HIGH-ENERGY FUSE PROTECTION
® DATA HOLD @ AUTO SLEEP & AUTO POWER OFF

PERFORMANCE Pwe  Compiete with above Standard Features plus
Model 92 # 990109 WATER RESISTANT (92 & 94 Models only),

Model 92

2 YEAR WARRANTY, YELLOW HOLSTER,
31 1 995 PROBES, BATTERY, FUSE, STAND

Compilete with Standard & Mode! 92 Features pius
DIAGNOSTIC™®  LOGIC PROBE, CAPACITANCE TESTER,
Model 93 #590110 TRANSISTOR TESTER, TEMPERATURE
$ 95 TESTER & K-TYPE PROBE, HIGH VOLTAGE

1 49 WARNING BUZZER

Complete with Standard & Mode! 92 Features plus
ENGINE ANALYZER ™= TEMPERATURE, TACHOMETER & DWELL
Model 95 # 990112 ANGLE TESTER, DUTY CYCLE, 10 MEGA

OHM IMPEDANCE, ANALOG BAR GRAPH,
$19995 K-TYPE TEMP PROBE, ALLIGATOR CLIP

TEST LEADS, INDUCTIVE PICKUP CLIP,

& TEST LEADS & CARRY CASE

L B DR
4
[ L C N | R A
800) 645-9 ablished 194
U UJ ' U U U 4

£399

llllllllll llllllll“llll"lll lllllllll

SN D MAY/MIR/NG  RELATIVE 0C/AC

éﬂﬂm\ﬂﬂ ,
v 40 5 / ﬂ

S

4K 400f
Lx A00mB g g 4pf 400 Cx

auto
power off LCR-Hz-dBm
COM V-Q-Hz-Cx

A uA-mA-Lx
A
400mA

[BAx
FUSED

UNFUSED
AT MAI—J

KELVIN TRUE RMS "5 94

< 20N

12 INSTRUMENTS IN ONE - DC VOLTMETER, AC VOLTMETER,
OHMMETER, AC CURRENT, DC CURRENT, DIODE TESTER, AUDIBLE
CONTINUITY TESTER, dBm, FREQCOUN R, CAPACITANCE METER

MODEL 94

% A R A

on D pltage

INDUCTANCE METER, LOGIC PROBE 1 9
#390111
10 MEGA OHM IMPEDANCE
10A HIGH-ENERGY FUSE PROTEGTION BATLTRY, FA- i amD
Q9 = accordance with relevant safety

Water
Resistant
COMES COMPLETE WITH
RELATIVE MODE / DATA HOLD

IN AVERAGE MEMORY RECORD YELLOW HOLSTER, PROBES,
AUTO SLEEP & AUTO POWER OFF with Bypass | Freq Counter to 20 MHz |
ase or 90 erie ete This meter is designed In
requirements as specified in IEC-

348, UL-1244 and VDE-0411.

MON S21U0NDBIT ‘C661 Yorew

CIRCLE 249 ON FREE INFORMATION CARD
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Senuing you aince {97 BUY WITH CONFIDENCE FROM JDR!
. 1 ® e 30-DAY MONEY BACK GUARANTEE
JDR Microdevices® : i e

2233 Samaritan Drive, San Jose, CA 95124 * TOLL-FREE TECH SUPPORT

TTL LOGIC EPROMS - :81JDR INSTRUMENTS'

PARTH SIZE SPEED
PARTH PRICE | PARTH PRICE | PARTH PRICE
Al 2730250 4096s8 250 ALL JDR INSTRUMENTS CARRY A 2 YEAR WARRANTY

7400 2485 sz 039 U450 B192x8 450ns X

00 029 | 74500  ogs | T4St4 039 250 alsnd i : 35MHI 0SCILLOSCOPE
7402 0.29 | 741502 os] | WGIS 039 27644200 8192x8 200ns I * Exceptionally bright CRT
7404 029 | 7404 025 | TLSIOL 049 271280-200  16384x8  200ms o TV sync filter

7406 035 | a8 025 | 45193059 27256-250  32768x8 250ns e o

7407 035 | 741510 025 418221 0.59 27C256-250  32768x8 250ns !  Fast 10ns rise time

7408 029 | 74514 0.39 ;umo 0149 27G512-150  65536x8 150ns ! * Delayed & single sweep modes
410 029 | ras20 035 dIsad)) oS 270101-200 1310728 200ns MODEL-3500

! ¥ 41530 015 745248 0.69 d
;:;; g:§ 741532 0.25 745245 0.69 D110 13107258 15003 MODEL-2000 20MHz version, no delay $389.95

1447 035 | 741538 035 745257 0.39 TAB389 11 Troubleshooting w/your Oscilloscope §18.95
7413 049 | 741542 039 | 745273 069 STATIC RAM =

7474 035 | 741551 025 7415293 0.59 PARTH SIZE SPEED  PINS  CMOS TOOMHZ MULTIFUNCTION COUNTER

. X 741573 0.35 7415367 0.39 '
mz 822 741574 0.29 TASI73 0.69 HM6116-2 2048x8 120 24 « Range: 10Hz to 10MHz direct, 10MHz to 100MHz
7483 0.59 | 741575 0.29 7415374 0.69 HM616LP-2 2048x8  120ms 24 i prescaled by 10

7486 0.39 741583 0.49 7415682 1.9¢ HM6264LP-10 8192x8  100ns 28 . Period measurements:

7490 069 | 741585 049 78 HM62256LP-12  32768x8 120w 28 10Hz to 2.5MHz *1
7493 045 | 741586 0.25 745 HM622561P-10 32768k  100ms 28 S
74106 149 | 74590 039 | 74500 029 HM62832:20 317688  20ns  28/.3" o y

IR 049 | 741593 039 74502 0.29 HM62832-15 32768x8  1Sns  28/.3" ¢ Time base:10MHz

n 049 | 7415107 0.39 74504 0.29 HM628128LP-10  131072x8  100as 32 ¢ 8 digit LED display with decimal point
78147 21s | 7asnz o35 | 74508 0.29 HM628128LP-85 131072x8  85ns 32 DEC-100

74150 129 | 745123 039 74532 035 DFC-1000 | GHz versi
* on
7451 09 | 7alsias 039 | 74817 049 m !
74153 D.sz T4S126  0.39 745163 059 PAls : :;‘;:gg Swjep F""lcl"°" 7e“e'°'°r-
7 - Audio oscillator/ counter ...
k) 135 | 7s1ss 039 | T4SIEE 1S PART _SPEED 1/0'S_FUNCTIONS PRICE : "

7 X 7415139 0.39 745287 1.69
e e 6 ANDOR NV 25| M 3.5DIGITDMM  $7995
4

14161 0.45 | 745151 0.39 745288 1.69 1618 Jgns o H
745373 16R4 35ns ND-OR [NV 2.2 )
;:::: 823 ;:t::z: ?:Z 745374 16R6  35ms AND-OR INV 235 ¢ Basic DC accuracy £0.25%
40175 0.59 | 7415185 0.49 745387 175 2018 40ns AND-OR INV 2.25 ¢ DC voltage: £ .1mV-1000V;
9 0.85 | 745157 0.39 745571 2.95 20044 25ns AND-OR INV 245 AC voltage: £ . 1mV-750V;
74221 045 | 7415163 0.49 745573 2086 40ns AND-OR INV 225 AC/DC current: 1pA - 20A
ARDIORIINY 225 Resistance: T .1Q - 20MQ

20R8 40ns
20X8 501 AND-OR-XOR INV 2.95 h
& AND-OR-INY 205 ¢ Input impedance: I0OMQ ¢ 28 ranges

o
=

P ey 3 1Y

~

20110 40ns

VOLTAGE REGULATORS GAls % :m:igg 35 dl it DMM with 14 ranges .

LP-100 ic prol
PARTS PRI | PARTH  PRICE | PARTH  PRICE PARTE  SPEED PINS REPLACES 1P-200 Py serp il
UABS40 135 | 7815K ERET 045 P

78105 039 | 78241 045 | 7915K 149 Love S3as20g = RIOUETO EhrY

16Ve-15 15ns 20 1018 TO 16RPE
78051 0.45 7824K 139 19241 0.45 208 35ns 24/ 141870 16RPB

7805K 139 | 79105 0.39 7924K 149 VE1S 1S 2473 14870 16RPE L D-SUBMINIATURE

TBMOSC 049 | 7905T 045 | IM3ITT 057 :
78061 o4s | 7908k 149 | 32K 335 e o o g:ﬁ oo il CONNECTORS
TROBT 045 | 7906T o5 | IM3IK 295 :

ORDER CONTACTS

L2 039 | 79087 045 LM337T 0.87 TveE
7 045 | 7912 039 LM338K 495 BY 5| 3
812K 139 | 79121 045 LM350K 3.60 SOLDER | MALE | DBxxP . ; 49
78L15 039 | 791K 169 LM350T 285 8000 SERIES MICROPROCESSORS P FEMALE | DBxxS . ! 5
78151 0.45 7915 0.39 LM723 0.49 R/APC | MALE DBxxPR 79
PART # PRICE | PART# PRICE | PART # PRICE b 7 k
SOLDER | FEMALE | DBxxSR . 85

8031 375 | 8742 1495 | 8048633 599.00 T T TR s
80324 8.95 | 87484 895 | 8087 89.95 e | vomaue | pamsu o
80C32 1095 | 8749H 9.95 | 8087-2 129.95 &

“Ec V-20 A“D V-30 SERIES 8155 285 | 875IH 29.95 | 8087-1 169.95 :Sn ;ﬁu m": ;;:
The NEC V-20/30 can improve performance by up 22510 289 i 87051 39.95 | 0287.XL  89.95 = ;:)D T

to 30%! Pin compatible with the 8088 : 82535 275 | BISSA 14.95 | 803875XP  79.95 woops | METAL | MHOODxx 25
° ’ P . " - 8255-5 269 | 8088-1 7.95 | 80387-DXP 8995 PLASTIC | HOODxx ! A 39
¢ Uses superset of 8088 instructions | PARTs PRICE 82€55-5. 395 | RBO86-16  34.95 | 80487-5X  389.95
¢ High speed address calculation in | vao-8 795 8257-5 349 80386-33  299.95 | ODP486-5X20449.95

hardware v20-10 9.95 IC SOCKETS
« Low power CMOS design V30 9.95 DIP CONNECTORS

RS-232 BREAKOUT BOX $34% | oom onmas

Y 08

ll“EAR ® Ten bi-polar LEDs monitor TF, RD, 3
RTS, CTS, DSR, CD, TC, RC, DTR | SOLDERTAIL | xx PIN ST h
£ xx PIN Ww .59

PARTH PRICE PARTS PRICE PARTH and TC signals (2 spare) I3 iF
T —
MAX232 395 | M358 049 | NEGO2AN * 24 swirtches for breakout and patching T00LED AUGATxx 55

301 039 | w380 095 | w709 : . -
307 049 | LMISONE 149 | MT4] * Includes/jumper wires ' TOOLED WW | AUGATxaWW | 1.30

LM308 0.69 | LM393 0.49 LMT747 X = Requires no battery

LM309K 149 | LMS5S 029 | LMI4s8 BRBOX:-BO ......ccceurernrenincncsennees $34.95 - !
Tt 049 | MssE 049 | UMiass IDC CONNECTORS

LM3ITR 185 | NEsss 075 | LM1489 - AND CABLE
318 0.99 | LMS6s 149 | LMI88)
1M324 035 | LMS66 125 | 1M3900 ! ORDER
LM339 049 | LMSE7 069 | LM3909 TYPE i =
SOLDER HEADER | IDHxx$ J . 2.58
X T R/A HEADER DHxxSR | 1. e | 23t [ an
EMITTING DIODES * Solder gun, gun-rest & cooling tray W /W HEADER DR W | 2 4.50 | 5.8
168:3C cneenenncnrcrnnscersnanenns $79.95 R/AW/W HEADER | IDHWR | 3. 22 | 445 | 480 | 7.30
DESCRIPTION SOLDER,/DESOLDER STATION HEADER SOCKET | 1D5xx 75 | 75 | 119 [ Lie
7-SEGMENT .3* COMMON ANODE LED . Oil-fi RIBBON HEADER 1DMxx 6.25 | 7.00 | 7.50 | 8.50
7-SEGMENT .3* COMMON CATHODE LED . tl-free vacuum pump 1DC EDGE CARD 1DExx 55 1 75 | 89 | 1.29 | 1.69
JUMBO T1-3/4 RED LED b * Adjustable temperature S RIBBONCABLE | RCxx r 39| 51| 80| 75
JUMBO T1-3/4 GREEN LED . (200°-900° F) and vacuum (0 Ocm/Hg) oo mean s e of oot o g e "o 8 aordo B
JUMBO T1-3/4 YELLOW LED XY999SD-A .couvemrrcnnnnrencnees $399.95 ot rurber fistd. Ex: G 15-pin right ongle male PC sokder part woukd be D81 PR

NOW ORDER Toll-free Fax Ordering  Local (408) 559-1200
v ([ "24 wours 8 oo '5 3 8 '5 00 800-538-5005 BBS (408) 559-0253

TERMS For ping & hy  include $5 00 for ground & $7.50 for awr. Orders over 1 b, and foreign orders may require addifionol shipping charges—coni i Soles Dept, for the
amount  CA residents sde applicable sales Prices subrect 10 change vathout notice are not tesponsible for typographical errors. We reserve the right 10 Lmit quanfifies
and to subsfitute manutacturer. All merchandise subject to prior sales, A hull copy of our rernis is availuble upon request llems pictured only be representative DR, the JDR log

JDR Microdevices, and the MCT togo are registered hodemarks of JDR Microdevices, inc. Modular Cirast Technology is a tradvmmark of JDK Microdevices, inc Copyright 1993 JDR MICRODEVICES

® 60 watts thermostatically
controlled heat from 200°-900° F

Etectronics Now, March 1993
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BUY WITH CONFIDENCE FROM JDR!

e 30-DAY MONEY BACK GUARANTEE
e I YEAR WARRANTY MMC
o TOLL-FREE TECH SUPPORT =33l

Senuing you since 1979

JDR Microdevices®

2233 Samaritan Drive, San Jose, CA 95124

CALL FOR YOUR FREE
JDR CATALOG TODAY!

FOR PC'S, SOFTWARE, MONITORS,
DISK DRIVES, KEYBOARDS, MODEMS,
CABLES, CONNECTORS, ICS,
COMPONENTS, PROGRAMMERS,
TEST EQUIPMENT, TOOLS & MORE!

16-BIT VGA CARD

¢ 8/16-bit 8088 or
286/386/486 compatible
¢ 640 x 480 in 16 colors
320 x 200 in 256 colors
e 256Kb video RAM
MCT-VGA-1000 ... $49.95
MCT-VGA-3000 1024x768, 512 Kb VGA card ... §89.95
MCT-IDEFH 16-bit IDE hard/floppy controller ......$29.95
MCT-IDEIO 14-bit IDE floppy/hard muli 1/O ... $69.95
MCT-IDE-8_8-bit 8088 IDE controller
MCT-AI0 Serial/parallel/game port card ..
MCT-A10+ Two NS16550 serial/par/gome port
MCT-FDC-HD 1.44Mb floppy controller
GATEKEEPER PC security card ..
PCODE Diagnostic display card ..

49°

CTNNE
84Mb DRIVE PACKAGE

* CP-30084 84Mb, 19ms IDE
hard drive, 16-bit floppy/
hard disk controller, cables
and instructions

HDKIT8O
IDE HARD DRIVES

$259.00

1024 X 768
NON-INTERLACED
VGA PACKAGE

¢ 0.28mm dot pitch
non-interlaced
monitor and high-
resolution VGA card
Resolution up to
1024 x 768 in 256 colors
¢ 1Mb video RAM
VGA-PKG-1024N .. $499.95

VGA-PKG-1024+ 1024x768 mterlcced VGA pkg . $469.95
VGA-PKG 640x480 interloced VGA pkg. .. . §349.95
VGA-MON-1024 1024x768 int. mon., .28mm §349.95
VGA-MON-1024N 1024x768 non-int. mon .28mm. $389.95

$499°

ENHANCED
KEYBOARD

$49°

BTC-5339 lOl/lOZ-key enhanced layout

3-BUTTON MOUSE ¢l

* Accuracy 290 -1450 DPI
* Opto-mechanical design
* Windows 3.0 compatible

JDR-MOUSE-3 $14.95
MOUSE-PAD .. .. $4.95

Lntabmbe! Gl (00 ) ORI

DYNAMIC RAM

EEm

PART # SIZE

PART # BRAND CAP. | SPEED | TYPE

28ms
28ms
19ms
1éms
19ms

CP-3000 42Mb
ST-351A 42Mb
CP-30084
ST-3096A

3.5"1DE
3.5"10E
3.5" IDE
3.5" IDE
3.5"IDE

Conner
Seagate
Conner
Seagate
Conner

Seagate
Conner

léms
16ms

3.5" IDE

(P-3204F 5.257 IDE

212mb

FLOPPY DRIVES

FDD-1.44A 1.44Mb, 3.5", Beige . $79.95
FDD-1.2 1.2Mb, 5.25", Beige ...... $89.95
FDD-360 360Kb, 5.25", Block

£D-505 5.25" & 3.5" combo .... $149.95

UNIVERSAL o>
PROGRAMMER *#-

Programs EPROMs, EEPROMs,
microprocessors, PROMs, PAL/GALs

and other PLDs; tests logic & memory devices
Optional adaptors available for PLCC, PGA, QFP
and multiple DIP devices

Includes host adaptor card and cable

MOD-EMUP

EPROM PROGRAMMER

» Programs devices up to 512K bits, and 27C100,
27C101, 27C301, 27C1000, 27C1001, 27C2001,
27C4001 and more:

* Ded. 8-bit 8088 & 286/386/486 PC compatible card

o ZIF socket accepts 0.6"W DIP IC's to 32 pins

MOD-MEP-14 : $199.95

MOD-MEP-4A As above with 4 ZIF sockets $269.95

EPROM ERASER 53995

* Quickly and simultane-

ously erases up to 4 standard EPROMs
 Includes wall plug power supply
DATARASE I

$699.00

== ORDER TOLL-FREE 800-538-5000

[-~-Y 10CAL/INTERNATIONAL (408) 559-1200 FAX ORDERS 800-538-5005

41256-30 256K x 1 80ns
41256-60 256Kx 1 60ns
414256-30 256K x 4 80ns
1MB-80 Mx) 80ns
1MB-60 Mxl 60ns
41256A98-80 256K x 9 80ns
41256A98-60 256K x 9 60ns
421000A98-80 Mmx9 80ns
421000A98-60 1Mx9 60ns
424000A98-80 Mx9 80ns
42400049860 Mmx9 60ns

MATH CO-PROCESSORS

Each co-processor includes a manual,
software guide and Intel's lifetime warranty.

intel

PART # SPEED | PRICE | PART # SPEED | PRICE

89.95 | 80387-SXP
129.95 | 80387-DXP
89.95 | 80487-5X

<25MH1
<33MH1
<25MH1 389 95

8087
8087-2
80287-XL

BREADBOARD
ON-A-CARD
 Solderless breadboard
with /O, decode &
timing circuitry
PDS-601 8-bit card
PDS-611 16-bit version

WIRE-WRAP PROTOTYPE CARDS

JDR-PR2 8-bit with /O decode layout
JDR-PR10O 16-bit with 1/O decode loyout ...

PORTABLE IC TESTER

o Tests the following 14 to 20-pin
devices: 74 series TTL, 40 & 45 series
CMOS & 41/44 series DRAM up to 1Mb
o Identifies unknown part numbers

MOD-HIC $149.95

Wwww americanradiohistory comm

MOTHERBOARDS
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50MHZ CACHE 486 5999

* 50MHz Intel 80486 CPU
» 64Kb cache memory on-board (expand. to 256Kb)
*» Expandable to 64Mb on-board using 256K, 1M or
4M x 9 80ns SIMMs (DK installed)
MCT-M486-50
MCT-M386-50E
MCT-M486-33
MCT-MABESX-25
MCT-C386-40
MCT-C386-33
MCT-M3I86SX-25
MCT-M286-16
MCT-M286-12

50MHz EISA w/cache
33MHz cache 486 ..
25MHz cache 486SX ..
40MHz cache 386 ..
33MHz cache 386 ..
25MHz 3865X

16MHz 286 ...
12MHz 286 ...

$399.95
$379.95

UPRIGHT CASE

* Accommodates std. motherboards

* Mounts 3 floppy and 4 hard drives

¢ 2 digit LED display

CASE-100A

PS-250TW 250W p. supply

PS-300TW 300W p. suppl

CASE-200A 11-drive upright ...
CASE-70 Std. 286-style case

CASE-120

Mini-upright case w/200W power supply

POWER SUPPLIES

* U/L approved
* 110/220V, 50/60Hz

PS-150 8088 150 watt ...
PS$-200X 8088 200 wott ...

PS-200 286/386/486 200 wol
PS-250 286/386/486 250 watt
PS-300 286/386/486 300 watt ...

2400 BAUD MODEM

# Internal data modem :
* Hayes AT compatibility
 Incl. ProComm software =
MCT-241 ... ...§49.95

14.4K INTERNAL MODEM W,/FAX

» 14,400 fax with V.32bis/V.32/V.42bis/V.42
VIVA-1441F $269.95

9600 BAUD EXTERNAL MODEM

o CCITT V.42bis/V.32/V.22bis/Bell 212A & Hayes
AT compatible * Asynchronous / synchronous

VIVA-96E

FAX/MODEM SWITCH

* Save phone line charges! * Supports fax, modem,
phone and answering machine from | phone line

$299.95

NOW ORDER
24 HOURS
A DAY!

MON SOIU0D(T ‘C661 YoIBN
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THE $99.95 L

EDUCATION THE TERMINATOR |

Density Router

THE PRIMER MICROPROCESSOR (Complete With SC ematic & PCB EDITOR)
TRAINING SYSTEM Features the following powerful algorithm & capability:

TEACHES: *INTEL 8085 PROGRAMMING ® Rip - up and Retry

* DIGITAL & ANALOG INTERFACING @ Pre-routing of SMT components

* PROGRAMMING INTEL PERIPHERALS ol gt o

* MICROCOMPUTER DESIGN & ASSEMBLY =*Beak- g Vi gainlinizaicn
FEATURES: * MONITOR O.S. SOFTWARE IN EPROM ® Real-Time clean up passes

* OVER 100 PAGE SELF INSTRUCTION MANUAL ® User defined strategies

* 6 DIGIT, 7 SEGMENT, LED DISPLAY = Window 3.0 capability as DOS Task

* 20 KEY KEYPAD . N - .

* DIGITAL INPUT PORT WITH DIPSWITCH P ace T ool

® Two-way Gerber and DXF

* DIGITAL QUTPUT PORT WITH LEDs '
* ANALOG TO DIGITAL CONVERTER ® Automatic Ground Plane w/ Cross-Hatching

* DIGITAL TO ANALOG CONVERTER » Complete w/ Schematic & Dolly Libraries

* TIMER/COUNTER WITH SPEAKER OUTPUT S O e lation capdiliy & prveesmedbiton 36 s
OPTIONS: * BASIC OR FORTH LANGUAGES IN EPROM

* RS232 SERIAL PORT CONNECTS TO PC * PCB LAYOUT SERVICE AT LOW COST *

* BATTERY BACKED CLOCK AND RAM

* 9 VOLT 500 MA. POWER SUPPLY EEAE RO RN SIS} CICERAE, AVATL AL
THE PRIMER 1S $99.95 QUANTITY 100R ONLY $119.95 QUANTITY 1 IN KIT
FORM. THE PRIMER ASSEMBLED & TESTED BY EMAC IS $169.95.

EITIAC inc.

Com%lllxtation
618-529-4525 FAX: 618-457-0110 1771 Stte Highway 34
P.0.BOX 2042 CARBONDALE, IL 62902 (908) 681 ~TI0° 508 1 4733 (FAXT

" DC/CAD . . . The focal poins of future CAD marker "

COMPUTRONE X MR. CD ROM (OVER 400 CD TITLES)
*Sound Blaster Pro *Sony Int/Ext

. *Pro Audio Spectrun *NEC Int/Ext
6122 Camino Verde Dr, #16A San Jose, Ca 95119 | oyid, ) Soniens CHINON & TEXW
0 . e .
(408)363-0183/0291 (Main/FAX&BBS) 800-576-CHIP CD ROM Software Titles **ASK FOR CATALOG
CHIPS ({BMAPPLE SVGA Monliors [ enintersavre | pe
SIMBIS/SIPPS Nec Multisyne3FGXAFGXAFGX 1024788, PanasonicKK-P1124121240tbets...——...—.... $279/339/Call Multimefhe
1x9- 100/30/70/6008................. a7 X768 SVGA 14"/17T" .28 Doy StarNX-1001 $149/245/Call Platform
256K 000N, .. T e980N051150  SVOA MULTI SYNC 1024x768 Relisys..... Epson/NEC Call 120MB Hard disk SCSI
1Mx1-100BO/70/800s .. rcmrme ... $3.76/3.90/4 BEATE ﬁ?,‘ /lv‘/-mlr h:om;l:s 184"::/#” ):4 e HP Sories LIP/IALISUIV /fOKI 400/800 //Panas Lasers - Call 1.2/1.44MB Floppy Disk
er) te Mono 12" 14" ini Microf RAM | SVGA
£4x9.5070%0 BISNENE0 o "SVGA (1804/1304) Nanao 25 Dot 17 20°.........Call 4?";&,“/ Sk ’uD;'
4464K-80/70 ns. 1.80/1.95 Floppy Disk Drives  Controtiers ;&;ow;m“d‘smmwmmm; mﬂ;‘/‘; CD?ROM//’I"CmSp:yc.l;oS;'Pm
41256K-80/70/80 ns. ... $1.06/1.15/1.26  Teac 1.2MB/3.6" 1.44MB...... lﬁghchMmuBuuScn-!/l‘nchn-Bn c.u Mouse/Dos3.0/Win 3.1
44266K-100/80/70/ $3.86/4.10/4.20/4.40 ;‘“"‘[;‘“‘_fl“zi’;‘ Lé.““&.:‘a;o HPGray Scale/Color Scanner HP Scaj $1895 (386 DX-40Mhz)
AMx1-80/7080na...._. 8137616261776 Teac oppy e . 5(25 g " ——Trm—
ColoradoTape Basknp 120/250MB Int/Ext. 52097279 NOTEBOOK4/ lZOmb/F axCall el
ATZAT 4FioppyIDE CTLRw/BIO8.)....
- HI-DENSITY XT/AT/ZNDAFCTLRw/Bios. ... 486DX 33/50/66 MHz 486 DX/2 66MHz Move upto Multi
s0287 2070Ms 4MB RAM | SVGA.28 Dot e D P
80023.1-120;MH1(1:;‘-1"‘°D-) ®¢7s  BOCA 14.4K/9600 Fax/Modem V.32, V.42, MNPS...§249/309 120MB Harddisk 212MB HD (SCSHIDE) -Media Platform
Ve " = Evercom 24p1us/9.6KMNPSANT/EXT).......r-.. $119/139/185 1.2/1.44MB Floppy Disk 1.2/1.44MB Floppy Disk
80C387-20MH=/33MHz (Lap Tops).... eersstcsresis Call 7 5 386-40MHz SYS
50388 PU s7982  USRobotics 16.6K/144K HSTDualBTD.r......co... §769586 2Serial, Printerport, Game 2Serial, Printer port, Game
80486-33/50MHzCPU/CYRIX 486DLC Upgrade(386)...Call  Pratica! Poripheals Dual 14 4K Dua) STD Int/Ext. (Fax)$280/419 Fax/ModemG396/24 |BocaFax/ModemG396/14.48  Treat Yourself
aommm{.nxmummmmm .............. Call 101 Enhcorced Keyboard 250Tape Backup (Colorads) CD-ROM
External U I/Novell....... 8260316 | Mouse/Dos3.0Win3.1 (Xtra) 101 Enhanced Keyboard
PS/YHP/Commpaq/Toshiba/Panascaic Mata. Modulss.......Call D-k'rop/mm-rwmowmnmuu. Drive Bay)...$72/108 $1495/51795/51995 Mouse/Dos3.0/Win 3.1  |(NEC/Sony/Panasonic
18450/18550U ART Serial Kit $12/18  ExtFD/HDCase W/66W (23 Bay Half-Ht Drive Bay).. $99/119 $2995 Kit or Complete...Call
= Digi-Board 4/8 DB25/RJ 45 (Multi-User) Unix& OS2 Call | EEECSERTETTy |
(S Horeh e ——— N ]
D § . NE2000 18 Bi vell/We $109/129 SYSTEMKIT®
LIM 408MB (2 MBSIMMS Min ) 18/32 Bit... ... $189 - =
3 EMS 08MB(2 MS n 8/32Bi ! ] : TSTIGH | OB s e s“") m B ARE HONE" TS s Options:Bsckup: 60/120/250MB (1 Tape) $229-up
Litser Boards & Momors Hubs,Conosatrators, Gateway, Cabling Ete. ... —;;Y“ i UPS 550 Watts Emerg w/Nov Callilt
'S Fonl/Mem (Pacific Paget Novell N Kits Ver.3.xx,2 mu You add Floppies Boca / Zoom Modem/FAX:  Cahill!
& HP ILII/D/P Beries - OKI - NEC - Qose-Uj -~ $169.50 Nou add Backup CD-ROM:Sony/NEC InvExt  Gallitt
= IMB/2ZMB/AMB Menory Modules (HP& Others).. m/u:was Noveli Lan Workplace (DOS-08/2-UBIR).....c . e Call “You add Sottware Video Biaster(Grabber/Sound) _ Califtt
Foot/PostBeript/Plottar/ PCL Emulation Cartridgs.....—..... Rullers Secial-ParSwitch You i Dosley
3 Ww/lmDPlUp‘ﬂdtMnhonlﬁtO{Pl‘.tﬂUp) c.n M‘wmsww“wn A D)DB2VCoatronios—§ 1459 ek sy WARRANTY: 1Year Parts & Labor
S 41 64Ports Cal Metir Board | 4B i 1o 1 id
z Apple 106/120/212 8CSI o — mammss DB%Su-tmmc.hl-QIwM Molded......—.reeoc $3/1118 (UPS ONE WAY OR BRING IN)
» Maxtor7120/72401DE/SCS] 16/69  IBMCentronics Paraliel Assy/Molded Cable 8/10..........$7/10 0“%&1"”“‘“’ o [ Game 1 01T ormyg: C.O.D., Visa-MasterCard
O Micropolis 330/860 MBIDE/SCSLESDI Call  SerisitoParailel orParallel to Serial Conwerter..........oom. ... $45 tange.. K
c DTC/ Future Domain/WD FAST 7000 8C81.$135/145/Call ~ Monitor'Kayboard Ext/Loop 8 or P/fGendera(All )...$5.60 e
8 Con ner/Maxtor/Pujitaa {DE (300 MB 4p)...on........~....Call O e s ooty R —
O {DE Plus (HD/FD/23/1P/1G¥/3rd Floppy. e $29//46 8oy CD-ROM CDU-31AKODAKPHOTO CD PIX w/Cur $319 @00) 576-CHIP (ORDERS ONLY)
L_B Disk Cachin sIDE/ESDUSCS!) UkraStor & Others ... 8169 VigeoBlaster (FrameGrabber & Windowingw/Sound)....... $349 <« PRICES SURJECTTOCHANGES>

CIRCLE 287 ON FREE INFORMATION CARD
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The Television

Underground
Database

Scapners & Secret
requencies

Gray Market

Exactly what you need to
know about theft of

cable, satellite, and
videotape programming.
This new 160-page book
exposes television's hidden
underground businesses, chips
and test devices, buyers and
sellers, and talks about the law
and industry countermeasures.
Actual conversations with gray
market buyers and sellers! It
even identifies hundreds of
dealers in products, services.
and information.

Money order or check:

INDEX Publishing Group
3368 Governor Dr, #273F
San Diego, CA 92122

Presents more than 400
sources for cable box chips,
switchblades, explosive
bullets, police badges, and
other items legal to make,
sell, buy and own, but
generally illegal to use.
Lists more than 2 0 0 books with
recipes for explosives,
instructions for converting
sporting rifles into machine guns,
creating new identities, and much
more. This database is at the

very limit of freedom of
speech.

Whether you're an expert
or beginner, prefer police
calls or listening to
private conversations,
this book will help you
select, modify, use, and
enjoy your scanner.

It discusses the law, and then
defines hundreds of ways to
listen to things the hobbyist
was never intended to hear.
Vendor list includes books,
equipment, software, services,
frequency lists, publishers,
and much more information.

$23.75 each,
including postage

Credit card orders only:

T R :
== C9 &=

1-800-334-8152

CIRCLE 305 ON FREE INFORMATION CARD

D7402

* Easy-to-use schematic entry program for circuit

diagrams

* Visable on-screen and pull down menus

* Supports popular graphic standards, mice and printers
* Powerful editing and drawing commands

* Extensive digital, analog and discrete part libraries

* In-depth, readable instruction manual

* Over 100 screens of on-line help information

+* Software includes part building and netlisting

SuperCAD"
Schematic
Entry Software
for the IBM PC
& Compatibles

7| 5990
ST am— D ONLY

COMPLETE PACKAGE

CIRCUIT
DEBUGGER

DCD-200A

New Inovative Instrument for

- Open / Short Test

- Impedance Wave Check (R.C.L.)

- CMOS, TTL, ASIC, CUSTOM IC, In/Out Wave Check
- DIODE, TR, SCR, TRIAC, DIAC Wave Check.

- Electric/Electronic Parts Check

* Use on Un-Powered Boards !

* Repair without Circuit Diagram !

* You can find out a defect point
by comparing wave forms only !

* Simple to use !

* Add P.C. board layout software and routing software for
only $99® each

Write or call for FREE demo disk:\\|//,
MENTAL AUTOMATION. .NE\; =
ORDERS/INFORMATION: :

Or Call

(206) 641-2141

Send check or money orders to:
Mental Automation, Inc,
5415 - 136th Place S.E.
Bellevue, WA 98006
ma =
Visa & MasterCard orders accepted! @@v‘?;_wgq

* If you have Oscilloscope & Multimeter,

Next one you need is This Circuit Debugger 2
3

o

o

9 KX
Regional Sales Persons Wanted m
8

&\[\‘ﬂ@m DZX Electronics, Inc. S

[9]

4'& 7523 Vanalden Ave., Reseda, CA 91335 ;
Tel.: (818) 996-8800 Fax.: (818) 996-8850 g
52A43
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Your reliable source for a
world of crystal clear communication

[ or ety oo —

FOR FREQUENCY CONTROL:
FUNDAMENTAL MODE CRYSTALS
1.001-30.0 MHZ

HC6/U, HC17/U, HC33/U

FUNDAMENTAL MODE CRYSTALS
2.0-30.0 MHZ

HC25/U, HC18/U MINIATURE
HOLDER

THIRD MODE CRYSTALS
18:75. MHZ
ANY HOLDER

FIFTH MODE CRYSTALS
52:125. MHZ
ANY HOLDER

SEVENTH MODE CRYSTALS
110.5-150. MHZ
ANY HOLDER

Quantity Prices Available
On Request

FOR MICRO PROCESSORS: N
...Jow E.S.R....close tolerance...long-term stability...
frequency deviation from 0° to 70°C max. + 100 PPM...
tolerance at 25° * 50 PPM.

FROM §11.00

FROM $11.00

FROM $11.00

FROM $12.00

FROM $17.00

HC18/U

3.0-3.5 MHZ S ... FROM $5.00
3.5-18.432 MHZ . .. . .....FROM $5.00
19.6608-24. MHZ . FROM $7.00

FREE 1993 Catalog
of General Purpose Crystals
Now Available

Order Toll-Free
1-800-JAN-XTAL
FAX ORDERS: 1-813-936-3750

EXPEDITED ORDER SERVICE AVAILABLE
w§ CALL OR WRITE FOR FREE CATALOG m

=== PO. Box 06017 Ft. Myers, FL 33906

'@ PRICES SUBJECT TO CHANGE WITHOUT NOTICE

Electronics Now, March 1993

C & L ELECTRONICS @IIIT,

BUY — SELL — TRADE  KClclics
General Microwave 460B w/N420C

Power Meter 10MHZ to 12.4GHZ . . ... ... 395.00
CR 1482R . . Inductance Standard 5.0 H . . . . 400.00
CR 1482T . . Inductance Standard 10.0 H. . . . 600.00
CR 1650B . . RCL Bridge . vie it o a o 5w o 4 s 500.00
HP 333A . . . Distortion Analyzer .. ... ... 500.00
HP 334A . . . Distortion Analyzer . ....... 700.00
HP 3336B w/Opt. 1,5 Synthesizer Level Generator

10HZto21IMHZ . . . . . . ... ........ 995.00
HP 3586B w/Opt. 1,3,4 Selective Level Meter

32.5MHZ, 50HZ to 100KHZ . . . ... .... 2,800.00
HP 4800A . . Vector Impedance Meter . . . . . . 600.00
HP 8405A . . Vector Yoltmeter . . . .. ... .. 750.00

HP 8614A . . Signal Generator 800 to 2400MHZ 900.00

HP 8616A . . Signal Generator 1800 to 4500MHZ 900.00
Rockland 5100

Frequency Synthesizer Audio to 2MHZ . . . . . 300.00
Shalltronix 817C

Decade Box 01 to 100 ohms (new). . . . . . . 125.00
TEK 7D13 . . Digital Multimeter, 3-1/2 digit . . . 175.00
TEK 453 . . .ScopeSOMHZ .. ......... 290.00
TEK 453A . . Scope SOMHZ .. ......... 500.00
TEK 454 .. .Scope 1SOMHZ . . . . ... .. .. 500.00
TEK 465 . . .Scope 100MHZ . . . ... ..... 600.00
TEK 475 . . .Scope 200MHZ . . . . ....... 800.00
TEK 1480R . . NTSC Waveform Monitor . . . . 1,500.00
TEK 2213 . . Dual Trace Scope 60MHZ . . . . . 595.00

Test Equipment WANTED! Will Pay Within 24 Hours!

P.O. BOX 52153 (215) 426-0177
PHILADELPHIA, PA 19115  FAX 1-215-464-5856

When Ordering Please Specify MP-Crystal

CIRCLE 290 ON FREE INFORMATION CARD

wn
n
>
'S
N

A T3

$19
ARGON * BOOKS
€0’ * PLANS
OPTICS * LIGHTSHOWS

 LASER DIODES

T

LASER USES:

HOLOGRAPHY * LIGHTSHOWS
PRINTING * COMMUNICATION

FREE CATALOG 1-800-356-7714

¥/ [T, 1/ 74 NDUSTRIES [icelzalca:
B -W ¥ R 198 LEWIS COURT

CORONA, CA 91720

CIRCLE 256 ON FREE INFORMATION CARD
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Computers, Components, Tools And Supplies
ﬂ

Debco Electronics

4025 Edwards Road €xpress order line - 1 (800) 423-4499 - orders only please
Cincinnati, OH 45209 technical support / information - (513) 531-4499

CHIPS.....coocooeens 74144 695 |74L508 30 (7405175 52 | 74L5670 1.0 5 34 |74HCT123 .99 | 4047 6.95 | LM566  1.69 |MC3360 1.50 | 2N3567 55
74xx 74145 1,09 | 74L509 7405181 1.99 | 745674 14.95 [74HC74 .39 (74HCT125 .99 |4048 1.50 | LM567 79 |MC33 .70 | 2N3568
00 30 |74147 259 |74LS10 30 |74L5189 4.95 [74.5682 2.18 | 74HC7 139 |74HCT138 59 [ 4049 495 [NE570  3.25 |MC3401 .90 |MPS3638 .25
7401 35 |74148 1.29 | 74LS11 745190 .65 | 745683 2.19 [74HC8 .99 174HCT139 .59 | 4050 6.95 |NE571 2,69 |MC3403 .70 [PN3643 .25
7402 32 74150 1.39 (741512 74L5191 .65 | 74L.5684 .69 | 74HC8I .45 | 74HCT151 .59 | 405 90 260 {MC3470 2.19 PS3702 .25
7403 35 | 74151 69 | 74513 35 (7405192 69 [74L5685 800 |74HC93  1.69 | 74HCT154 2.60 | 405: NE592 79 |MC3480 995 703
7404 ‘35 174153 .69 (741814 49 (7405193 .69 |74LS688 219 |74HC107 .49 |74HCT157 .59 (405 1.19 | LM709 .69 |MC3486  3.00 704 25
7405 34 |74 1.59 | 74LS15 35 |74L5194 69 |74 50 | 74HC109 .49 | 74HCT158 .69 | 405¢ 1.19 { LM710 79 |M 2. N3730 -50
72406 ‘40 74155 .89 | 74L519 47 | 74L5195 89 | 74L5783 2500 [ 74HC112 .49 |74HCT161 .89 | 4060 1,99 |LM711 ‘89 | LM3900 | N3772 1.99
2407 30 | 74156 87 |740820 .30 (7415196 59 |25 .00 |74HC125 .59 |74HCT164 .89 | 4066 1.19 23 65 | LM3905 2. 3866 1.20
40 | 74157 73 | 741821 34 (7408197 59 |250523 96 |74HC132 .59 |74HCT165 129 | 4068 79 | LM723H 129 | LM39: 1. N3903 .30
74 40 {74159 2,09 |74 34 (7415221 69|26 100 [74HC133 .59 |74HCT166 1.09 | 4069 ‘79 | LM733 79 |LM3911 2. N3904 .20
7410 32 | 74160 .89 | 741526 34 (7405240 .79 | 25052518 2.19 |74HC138 .59 |74HCT174 .59 [ 4070 1.39 | LM74 .38 [LM3914 2. 905 .20
7411 34 | 74161 79 |74L827 34 |74L 179 | 25082521 2.19 {74HC139 .60 |74HCT175 .59 | 407 78 | LM741HC 1.49 [LM3915 2. 906 .20
7412 ‘30 | 74162 .89 | 741528 40 (7415242 .69 |25 38 3.45 |74HC148 .89 [74HCT193 .79 | 407 79 |LM747 .79 |LM3916  2.69 [2N3958  1.50
7413 ‘54 | 74163 179 | 74LS30 30 | 7405243 169 | 25052569 2.19 |74HC151 .59 |74HCT194 .79 | 407 1.19 | L 79 | MC. 4.00 [2N4123 .30
7414 ‘B4 | 74164 .89 |74LS32 .30 |74L5244 81159 19 | 74HC153 .59 |74HCT195 .79 |407 139 [LM1014  2.69 |MC4016 2.75 [2N4124 .30
2418 24 | 74165 89 |74L833 .40 | 74LS245 810596 09 [74HC154 1.69 | 74HCT237 .89 | 407 495 | LM1303 1,69 |MC4024 4.00 [2N4126 .30
7417 24 | 74166 1.09 |74L537 .40 | 7415247 81L897 69 |74HC157 59 |74HCT238 .78 | 407 50 | (M1310 169 | MC4 595 | 2N4220  1.00
7420 24 |74167 400 (741538 .40 741524 81.598 69 [74HC158 .49 |74HCT240 .89 | 407 20 |MC1330 1.69 |MC4136  1.39 [2N4236  1.59
7422 ‘B4 |74170 1.89 | 741540 .34 | 7405249 2.0 74HC161 .59 |74HCT241 .89 | 408 150 |MC1349  2.09 [MC4741 .50 4240  1.00
2453 24 74172 595 |74L842 45 | 74L625) .65 | 74Sxx 74HC163 59 |74HCT242 .99 | 408 5.95 |MG1350 1.29 {ICL8038 2. 4385 .50
7425 54 (74173 89 (74L847 .89 |74L5253 .65 74500 39 |74HC164 .59 |74HCT2¢3 .99 408! 53 |MC1358  1.69 |ICL7650 2. 4401 .30
7458 24 |74173 99 | 74L 89 |74L5256 1.00 | 74502 ‘39 |74HC165 .79 |74HCT244 .99 | 408 '8 [MC1372 269 | 7106 7l 4402 .30
457 24 |78175 99 |74L849  2.95 | 741525 52 174504 39 |74HC166 .79 |74HCT245 99 |409 ‘87 |MC1374  2.00 | 7107 8.95 { 2N4403 .30
7428 5 | 74176 99 | 74L .30 | 7415258 .65 | 74505 ‘35 | 74HC174 .69 |74HCT! .92 | 4094 295 |LM1414  1.69 | 7207 7.95 | 2N4424 25
7430 35 |74 89 |74US54 . 45259 .79 74510 39 [74HC175 .69 |74HCT257 79 | 409 {ED |MC1ass 1150|7208 20.00 | 2N4g57  1.10
7430 a5 |74178 349 |74LS55 .34 |74LS260 .65 (74511 39 |74HC193 .79 |74HCT259 .79 | 409 1.99 |[MC1458 47 | 75107 119 [2N4g1e 30
9435 23174179 2130 |74LS63 89 (7415261 4.95 74520 74HC1 179 |74HCT273 .99 [ 40106 Q ‘50 (LM1488 .65 |75108 119 |2N4g92 .25
7437 25 | 74180 89 |74L573 .40 |74LS266 .52 74530 39 {74HC195 .79 |74HCT299 1.29 | 40107 0 580 |LM1489 65 |75110  1.69 {2N5086 .30
7438 24 |74181 209 |74LS74 34 (7415273 .89 |74532 ‘45 |74HC238 .89 |74HCT367 .69 | 40174 89 [Im 4.00 MEMQG 199 {75138 169 {2N5109  1.50
7439 ‘80 | 74182 1.00 |74L875 415275 2119 | 74537 49 | 74HC240 74HCT358 .85 | 4501 65 199 |MC1558 350 {75150  1.69 |2N5222 .35
2440 ‘4174184 3.49|74L87 45 (7418279 .52 | 74538 ‘a9 | 74HC241 |74HCT373 89 | 4502 99 [ LM317T .79 |MC1648 .90 | 75154 1.6 5306 .50
5442 ‘B2 |74185 349 74157 59 [74L5280 +.09 | 74540 49 | 74HC242 74HCT374 .99 | 4503 59 |LmM318  1.39 |MC1723CL1.00 | 75160 4.2 308 .50
7443 124 | 74190 1.29 {74L 59 [74LS283 .78 | 74551 45 | 74HC24 4HCT377 .99 [ 4507 119 [[M319 139 | MC1733CL 1.00 | 75188 11 5401 35
I 154 |74191 1.29 | 74L! 59 17415290 .7 64 45 | 74HC2 |74HCT393 (99 |4508 119 |(M322 219 |LM1800 269 |75189  1.19 |2Ns4B4 35
7445 ‘89 | 74192 .89 | 74L .29 | 7415293 .78 7458 0 | 74HC245 74HCT670 1.09 | 4510 79 |LM323K  3.99 [LM1812  7.95 | 7536 1.69 550 .35
154 | 74193 89 |74L590 .52 |74L5295 .79 74574 9 | 74HC251 HCT4017 1.29 [ 4511 79 | IM324 a5 |(M1830  4.95 | 754 99 819 50
7447 124 |74194 1.24 1740 .69 [74L5298 .85 (74585 9 | 74HC257 "HCT4020 1.29 | 4512 79 | Lm329 ‘89 | LM1871  6.95 | 75451 5 840  6.00
7448 184 | 74195 124 |74L 85 174U5299 179 {74586 0 | 74HC258 "HCT4040 1.09 |4514 119 |[(M331 695 | LM1872  7.95 | 75452 5 875  2.00
7450 32 | 74196 ‘99 | 74L 49 17418322 1.69 | 745112 0 | 74HG259 "HCT4060 1.29 | 4515 169 [LM334 1. 18 3.95 | 754 5 878  2.49
7429 35 | 74197 85 | 74L 59 (7405323 1.69 | 745113 74HC273 ‘HCT4538 1.29 |4516 79 | 'M335 199 |LM1889  3.95 | 75454 59 [2N6037 .45
7433 35 (74198 2719 |74l 59 | 7405324 2.30 (745114 74HC280 4518 79 {LM338  1.30 |LM1896  1.99 | 75477 1.3 6043  1.85
5454 '35 | 7419 139 |74L5107 .45 [741S327 1.09 |745124  2.99 |74HC299 1.72 |4000 4519 79 | (M337Kk 425 |ULN2901 .79 | 75491 8 045  1.85
7460 35 | 74221 1.39 {74LS109 .48 | 745348 99 748132 74HC367 4000 .34 | 4520 79 | LM 1. NZJO3 .79 | 754 1.1 6107 1.10
7470 105 [74246 495 |74LS112 .40 |74LS352 1.09 745133 50 | 74HC368 14001 34 | 4521 1.19 | LM338K  6.95 | ULN2004 79 | 75483 9 6124  1.00
7472 184 |74247 395 (7418113  .45|74L5353 1.9 (745140 0 |74HC373 .92 |4002 ‘34 | 4522 99 | Lm: i 2206 5.25 75434 1.3 6251  4.00
7473 194 [74248 2195 | 7418112 (45 |74US363 2.29 | 745151 9 | 74HC374 192 | 4606 ‘59 | 4526 9 | [ ‘89 [XR2207 4.25 6202 1.10
7474 24 |74249  4.95|74LS122 (60 |74LS364 1.09 |745153 9 [74HC390 89 ‘34 | 4527 [M350K 4. 3.25 | TRANSISTORS |MPS6513 .20
7475 56 74251 1.00 | 74L8123 .59 [74L5365 j 745157 39 | 74HC393 79 | 4008 79 | 4528 L 0 3. XR2211  3.30 | MCR102 1.00 | 2N6719 50
478 ‘g [74259 349 |74LS124 269 | 74LS366 745158 74HC573  1.79 | 4009 ‘79 | 4529 1.19 | F351 y 22 250 |mMPsuUo2 .25 |MJ11032 1.95
7480 100 |74285  13974LS125 .52 |74L5367 743181 1.35 [74HC595 1.79 |api10 “49 | 4530 LFa53 80 | XR2242 150 | yN1D 195 |MJ14000 2.25
74§ 393 |74273 2195 |74L8126 52 | 7415368 743163 74HCB52 1.79 | 4011 34 | 4531 [F335 169 |XR2567 250 [D41K2  1.15 |40348 50
74 84 | 74276 199 [7405132 52 | 7415373 745174 74HC688_ 2.19 | 4012 ‘34 | 4532 119 | LF356 ‘99 | L 2. c ] 3 50
74 B4|74278  295|74L3133 59 (7415374 .89 |74S175 50 |74HC4017 1.19 (4013 ‘a7 | 4538 LF357  1.19 |LM2901 30
74 74279 ‘89 7405136 .52 [74L5375 1.19 |74S189  1.99 | 74HC4020 1.09 | 4014 ‘69 | 4539 1 LM358 ‘59 | LM2907 2. 30
741 258 |74283  2:09 (748137 59 |74LS377 .99 |745195  1.19 [74HC4024 1.09 14015 ‘a3 | 4541 119 |[M389 269 [LM2917 2. 50
7490 374284 200 |7408138 52 |7415378 109 |745240  1.19 [74HC4040 .99 4016 ‘49 | 4543 119 [(M376 139 |CA3018 1.50 20
74 B9 (74285 400 |74L8139 52 |74LS379 1.191745241  1.19 |74HC4049 .79 4017 ‘59 | 4552 135 | 'M380 76 [CA3037  1.50 35
74 ‘84 | 74290 '99 [74LS145 69 (7405385 2.19 | 745253 .89 [74HC4050 .78 |4p1g ‘69 | 4553 295 |(m381 395 |CA3039 259 38
74 ‘54 | 74293 1.59 [ 74L5147 159 | 7415386 . 748257 69 | 74HC4060 .89 |4019 47 | 4555 . {M382 2. CA3046 .99 .30
74 73 | 74298 .99 |74L5148 .69 17415390 .99 | 745258 X ‘69 | 4556 79 [m383 295 |CA3059 3.20 .35
74 43 | 74351 2559 |74L8151 52 |74LS393 .89 745260 19 | 4021 69| 4558 1.69 | LM384 2,60 | CA3060 3.95 15
74 200 | 74365 ‘87 |74U5153 .52 [74L5395 99 [745080  1.19 | 74HC4538 1.09 | 4022 89 | 4560 350 | LM386 ‘39 | CA3065 1.70 15
74100 4.95 | 74386 .87 | 74LS154  1.69 | 7415396 g 745283 1 | 4023 34 | 4561 2.00 | LM387 oI CA3080 1.1 .40
74107 ‘54 | 74367 .87 |74L.5155 .59 | 7415399 b 745287 1 74HCTxx 402. 5 | 4566 2,00 | (M389 2. CA3081 7 40
74109 ‘80 | 74368 87 |74US156 .65 (7408424 4.00 (745373 1 134 {4569 299 |[M390  2.19 | A3 1. 70
74110 ‘60 | 74376 2.70 | 74L8157 47 | 74LS447 1.19 | 745412 3 ’ 4572 .90 | LM392 1 CA3083 1 59
74118 289174390 2019 |74LS158 .38 |74LS490 2.1 ‘B9 | 4581 169 | LM393 CA3086 59
24120 129 |74393 139 |74L5160 .38 [ 7415540 1.09 | 74HCxx 79 | 4582 169 | LFa11 CA3089 1.69 | PN ; 59
74121 ‘B4 | 74425 2.95 [74L.8161 52 | 7405541 1.0¢ HC: 79 | 4584 69 | LF412 2 CA3096 . 2N2222 3 - 89
74122 60 | 74426 99 174L5162 .65 | 74L5623  1.49 | 74102 49 | 4585 79 | TL488 159 [CA3130 .99 |MP32360 29 [TIP10> 85
74123 ‘B9 | 744 4.95 |74L$163 .59 |74L5624 2.1 thet 139 | 4702 995 | TUa9sa 3.5 |CA3140 .8 D 160 |TIP118 95
72158 3 7405164 59 | 7405629 2.69 73108 109 |4724 119 |Tl406 160 |CA3146 1.3 5905 .50 |TIP112 120
74126 60 [ 74LSxx 7415165 75 (7415640 1.28 |944C 10 69 (14174 60 | TLag7 269 |(GA3160 119 |2N2go7 25 |TIR122 89
74128 73 |74LS00 30 [74LS166  .79174L8641  1.50 | 744Gy 30 79 | 14175 60 |NE531T 199 |CA3162  4.00 |PN2907 .20 | TIP125 70
74132 ‘60 | 74LS01 30 (7415168 .99 | 7405643 1.28 | 741314 ! 14409  12.95 [ LM5S5 38 | CA3183 .99 | MJE2955 1.50 | TIP127 70
74136 ‘60 | 74L802 0 {74L5169 .99 | 7405645 1.19 I 7,4C00 34 4 pt 14410 6.95 [ LM556 65 | CA3401  1.50 | 2N3055 ‘a5 | TIP143 1.69
24141 128 | 740803 0 {74L5170 69 [74L5646 169 |744C57 34 |74HCT75 45 (4044 14411 995 | M558 119 |MC3302 .75 12N3393 35 [TIP146_ 1.69
74142 250 |74U804 130 |74LS173 5517415668 1.39 |744¢30 34 |74HCTB5 .34 4045 130 | 14412 6195 |NEBS4 219 [MC3340 1.69 | MPN3401 .25 |TIP2855 1.99
74143 595 | 74LS05 30 17408174 .52 | 7405669 1.09 |7414C32 .47 |74HCT86 .34 [4046 79 | 14419 495 | mM565  1.19 |[MC3346  1.99 | 2N3417 0

BRAND NEW

ZIPPERED
LAPTOP ,
BAGS
These padded nylon |
bags are ideal for
many types of laptops,

tools or portable

instruments BAG #24-13"x6.5" x 35 BAG #26 - 12" x 8" x 4.5" BAG #28 - 15" x 11" x 5" BAG #37 - 12" x 14" x 6"
with Inside storage pocket...5.95  with inside storage pocket ... 6.95  with Inside storage pocket...7.85  with 2 Inside pockets

Terms and condltions of sale: (NO MINIMUM ORDER!) - Mail all orders to: Debco Electronics, Inc.

Overstocks and Special Deals... | {hetsi Seciiators | 200 | 4025 Edvards Road, Cincinnati, Ohio 45209 or call ol ren - 1 {800) 425.4490 or (519) 5314496 - We
Transistors & Diodes | 32:0 MHz Crystal Osc. —— B 2.00 | accept cash, checks, money orders (U.S. funds only), VISA, DISCOVER and Mastercard - UPS ground
PN2222 GP NPN ..... . 20/1.00 sh pping- $5.00 1st. Ib. - .50 each additional Ib. - 2nd Day Alr- $8.50 15t. Ib. + 1.50 each add. - Next Day
:mm&é g(i)OnPIIV 1A.. ggﬂ % { Sockets, Plugs, etc. Alr- $17.00 1st. Ib: + 2.50 each add. - Most orders shipped within 24 hours. (COD orders add an

el @9 ‘i- S Hs ADOBE?'PL%VX F”,rg I'S Socket P g;o additional $5.00 - ALL COD'S SHIPPED CASH ONLY) - Open accounts available lo qualified customers.
000 Vol @ 1A —p— T 15/1.00 | 34 Pin 3 Row Ribb%l‘rl\nl‘ﬁE' o Contact our office for cradit application information. - Ohlo residents add 5.5% Ohio Sales Tax or submit

- . z Bl certificate of exemption. - All prices and avallability are subject to change without notice

MON SOIUON08|T ‘€661 YIIBIN

CIRCLE 230 ON FREE INFORMATION CARD
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Electronics Now, March 1993

PROFESSIONAL SECURITY EQUIPMENT

Proven Quality & Reliability for Govemment,
Industry, and the Do-It-Yourselfer

e Record/Playback Board How do the Pro's run wires?

_ | JustaddSpeakerand6-12 W ... Super-Long Flexible Drills

8| YDC PowertoRecordand These Super-Long Twist Drills are used

¥ P‘ﬂ)fbad( 16 seeond§ of by the Pra's to drill through walls, and up
audio. On Board Mike, into attics, or down into basement.

DRAM, 1 wat amp, Vob- B 5a787 174~ x S8~ Fiex B L, §20.50

ume Control, Record & il 57 At
' 96388 1747.x 72" Flex Bit ... $39.00
ayback Bufions. The easy way o add Bl |G e B 37 86

voice to your projects! Play 1 time, or repeat = 3
2 = " 96691 /8" x 72" Flex Bit ... $45.00
th g 5 FrET =y -
with continuous trigger. 15mA @ 12vDC 96899 1727 x S8 FIex BIt .. $39.50

....................... ! | 98994 ' 1/2" x 72" Figx Bit ... $49.00.

ENFORCER’

Alarm Pager System
Add to Vehicle Alarm, or use for remote
signalling. Up to 2 mile range. Contains
4 Waltt Vehicle Transmitter for use with
existing car antenna, Oulput to raise
automatic entennas, both (+) and (-)

Voic:

o34

Talking Siren Driver - 127db!
mEEEEy | Painfully Loud Siren Driver

k' | Board Blasts Siren and
Talks in English, Spanish, §
or French. Seperate Bur-
glar ("You have violated an
- area protected by a Secu-

nty System, Leave immediately!") and Fire
Trigger Inputs. 12VDC, 500mA. Pager ('Fire, Leave Immediately!") Channels. Add
beeps and flashes LED until reset. 8ohm 10Watt Speaker.12vVDC 1.3Amps f§

....................... | [18308 ..o,

‘iﬁ f’si;iz,c;féflf,;' SP;:' Vantage Point Technologies
| terns, Motion Detectors, 1318 East Mission Rd, Ste 376

i San Marcos, CA 92069

a FREE shipping to continental US, Califor-

| Access Control Sys- nia Residents add Sales Tax. All items

tems, SpecialTools, and carry 1 Year warranty against defects.

FREE with your order... ‘135'35':75 01";:;’
or send $2.00 handling fee -272- g
refundable on first order.  (FREE Technical Help (619) 565-1863 )

ELECTRONIC ENCLOSURES

Rack Mount Split Case

Complete line in Aluminum, Steel & ABS
Also Hardware, Silkscreening, Hand Tools
Ask us about our Custom Fabricating
Call for FREE Full Color Catalog
(800) 800-3321 (216) 425-1228 Fax

N

Universal
Cage & Preamp
Enclosures
ABS
= J .
e | et .\
Linear ‘WTJ \\’. Knobs
& Parts

(Project Pro)

1710 ENTERPRISE PKWY TWINSBURG OH 44087

CIRCLE 301 ON FREE INFORMATION CARD

CELLULAR TELEPHONE

HACKERS GUIDEBOOK

DISCOVER HOW HACKERS ARE MAKING FREE
CELLULAR PHONE CALLS WITHOUT GETTING CAUGHT

* This Step -by-Step Guide contains both Text and Graphics
that anyone can use...

* Easy Techniques For Decoding and Reprogramming Phone Codes

* Proven Hacking Techniques

* Programming Instruction For Over 250 Modles
* Complete Listing of SIC and NAM Codes

* List of .C Chip and Equipment Supplicrs

DON'T GET HACKED BY OTHER, LESS COMPLETE, MORE EXPENSIVE
CELLULAR TELEPHONE MODIFICATION GUIDEBOOKS

The CELLULAR TELEPHONE MODIFICATION GUTDEBOOK
Conlains Over 200 Pages Of Complete, Proven hacking

(4]
I\
>
S
o

information

TH1S MANUAL 1S GURANTEED TO SAVE YOU MONEY

SEND $49.95 + $4 S/H CHECK OR MONEY ORDER TO:

DYNASPEK

P.0. BOX 564 WESTMONT, IL. 60559

Wwww americanradiohistory comm

C.0.D. CALL: (708) 971-1585
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EvEN AT $39,
THE BLues GAN LAST
A LONG, LONG TIME.

Conventional wisdom says if you spend less than
forty bucks on a probe, it won't be long until the thrill is
gone. But Duraprobes:“ start at $39, live practically
forever, and work with almost any scope around, so it
won't surprise us if you pick up a whole case.

For the name of your nearest Duraprobe distributor,
call us at 1-800-426-2200. After all, some folks were just

born to have the blues.

Tektronix
/

63W-188581-2

CIRCLE 303 ON FREE INFORMATION CARD

Toner Cartridge Recharge
Kits—Supplies—Service

Everything you need to recharge toner car-
tridges used with Canon based laser
printers and personal copiers.

Use with HP: LaserJet, Ii, 11D, IIP, 1lI, iP, llsi
Apple: LaserWriter, LaserWriter INT,IINTX, QMS:
Kiss, PS-800, PS-810, Canon: LB-P8A1,A2,lI, OKI, NEC, Ricoh, etc
With our Kits—Supplies—Service you can start your own profitable
recharge business or just recharge your own cartridges.

Whether you order 1 part or

Retail
Modé Recharge Kits/Supplies Dealers Please Call all 42,398...MOUSER stocks
TR-300 Recharge Kit for CX type laser pr ' $21.95 '

- echarge Kit for type laser printer engines. d g I/

TR-302 Recharge Kit for $X type laser printer engines.  $26.30 and... Shlps same day .
TR-304 Recharge Kit for HP IIP (LPB-4) laser printer. $21.95
TR-325 Recharge Kit for PC-10/12/14/20/24/25 copier.  $25.50 CALL...
TR-370 Recharge Kit for Sharp Z-50/55/70 copier. $34.95 2 g 43
4080 Replacement Toner Kit for Ricoh 4080 laser. $35.95¢ea/5 )2 =
6000 Replacement Toner Kit for Ricoh 6000 laser. $14.25¢a/10 : = (800) 99 9
9710 200 grms of high quality black toner for CX. $9.95ea/10 f
9730 250 grms of high quality black toner for SX. $12.50ea/10 ol or your
8011-Blue/Br 200 grms of Blue/Brown toner for CX & SX.$22.95ea/10 FREE
8057 150 grms of high quality black toner for PC. $10.95ea/10 £ CA
Felt-CX,SX  replacement treated felt for all models. $0.90ea/10
SS-CX,SX seal strips for sealing in toner for reshipping  $0.85ea/10 TALOG
DPP Drum Padding Powder (pixie dust) $12.95
EverDrun™  OPC drum life extender agent. 40+ applications  $34.95 2401 Hwy 287 N.
C2094 3M Toner Vacuum with attachments. $199.95

Instructions Available Free to Customers!
Call 800-221-3516 ask for our catalog.

Chenesk.o Products, Inc.

i E N —

g 2221 Fifth Ave., Suite 4, Ronkonkoma, NY 11779
ROD Call: 516-467-3205, Fax: 516-467-3223

WWwWw americanradiohistory comm
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LASERS

Here is a sampling of our current inventory.

Helium-Neon

1mW He-Ne Laser, 12vdc input $49.00 AT AN AFFORDABLE PRICE
1.5mW He-Ne Laser, 12vdc input $ 69.00 s7s s i
1-2mW He-Ne laser pwr supply, 9vdc input $29.00
Visible Diode )
5mW Laser Diode Module, 2.7-4.5 vdc input $135.00 :L"F'ZE:::;?:;;‘;““
5mW Laser Pointer Pen (12 mo. warranty) $129.00 : FOERER :
Higher Power UNIVERSAL SCPC-100 AUDIO RECEIVER
American 60X Argon Head (newly refurb. 200mW) $2650.
Argon Power Supply (newly remanufactured) $ 925. SPECIFICATIONS
Nd:YAG (new, w/ PFN, 24vdc) $1875. STABLE, MICROPROCESSOR CONTROLLED TUNING. * 50 CHAN-
NEL MEMORY RECALL. * COMPATIBLE WITH 950-1450 BLOCK
Light Show Equipment SYSTEMS. + 3 MINUTE HOOK-UP. * LARGE LE.D. TUNING
Basic Light Show Projector $275.00 SCALE. * RECEIVES CAND KUBAND SCPC. * DOES NOT DISABLE
VideoWryter Disc (must specify which one) $ 45.00 VIDEO WHEN IN USE.
HoloGrate Set (must specify set, A thru F) $ 4000 SERVICES ON SCPC
HUNDREDS OF QUALITY SCPC CHANNELS ON SATELLITES -
FREE CATALOG SPORTS - AP - UPI - RADIO NETS - HOME TOWN SPORTS & RADIO
3 - RACING - TALK SHOWS - CLASSICAL, ROCK & JAZZ - RADIO
Midwest Laser Products STATIONS - FINANCIAL NEWS AND MORE.
P.O. Box 2187 Bridgeview, IL 60455 (708)460-9595 INTRODUCTORY PRICE $439 + S&H

Fax # (708) 430-9280
Poll our fax for 10 page catalog.
Email: mlp@mcimail.com
All products come with a 30 day satisfaction guarantee. Please
call for shipping charges. IL Res. include 7.75% sales tax. C.0.D.
orders add $3.00

TO ORDER CALL: 1 - 800 - 241-8171
UNIVERSAL ELECTRONICS, INC.

4555 GROVES RD., SUITE 13, COLUMBUS, OH 43232
(614) 866-4605 FAX (614) 866-1201

r s r-------------1ﬁ
GEARHEAD SIEESEE»H MOTOR KIT : Nov?%gesoég}sAHggGER :
Th t st tor kit 8'8
descrieb:%mbee orv?/,a feaetﬂﬂgrg'gohi?trorque g PELTIER JUNCTION
gearhead stepper motor. The 150:1 I

ELECTRONICS, INC

ratio gearhead produces 0.1 degree " I Can coolers, coffee warmers, mini-refrigerators,
steps for pinpoint accuracy and 8123 PAGE BLVD * ST. LOUIS, MO 83130 and aquarium coolers are just a few ideas folks
precision movement. Great for robotics! (314)427-6116, have come up with. Big or small, this little
STEPPER MOTORKIT $16.95 8222 CHES‘F’E‘::E DR. * SAN DL"EGOv CA 82125 wonder is any hobbyist or experimenter's dream
The ever-popular stepper motor kit is 5 FEDEF&L B?\)/§7?(-)gz\(/)5n colbai come truel!
your chance to learn about stepper i 4 | L ) .
motor operation without spending a (303)458-5444 The pettier junction is a solid-state thermovottaic
fortune. Experiment with stepper MAIL ORDERS CALL TOLL-FREE I device. Current applied to the device will
motor controﬁ speed, and direction. Features 1-800-669-5810 produce heat on one side of the device and a
include variable speed, step, range, direction, FAX ORDERS (314)427-3147 I cold surface on the other side. Water placed
and on/off controls as well as LED indicators. Kit

I on the surface will freeze or bolil depending
includes 4-phase stepper motor (7-1/2 degree on polarity of applied voltage. Ideal for
steps), circuit board, and components. Requires ELECTRONICALLY SPEAKING, l applications from 3-12 VDC — whip out a battery

12 VDC power source. GATEWAY'S GOTIT! and let your imagination run wildl Can be
I mounted in parallel to increase the *hot* or
HE TELEVISION GRAY MARKET $23.75 | *cold" effect or they can be stacked in mutti-

stage cascades to achieve high

This 160 page book (*sold for educational and entertainment purposes only") covers the I differential temperatures.

billion dollar business oig stealing television programming. Whether you wanthinformation
on cable, sateliite, or videotape, the Television Gray Market will provide insight regarding
legal issues and risks, industry countermeasures, enforcemene agencies and proce- ISmall PB?I%E%E%QIION e RUDERH
dures, chips, modifications, and more! Author Henry Eisenson even includes information l (approximately 1.17° x 1.17* x .12°) $20.00
~eriodicals, specialized pamphlets, and conversations with dealers and gray market Laege Pehlergju}ncﬂon : : :
~ars. Appendices inciude spectrum allocation in North America and suppliers of (approximately 1.56" x 1.56" x .15") $29.50
services and products. Don't miss this book!!! b &p_ - _y - e S e e

supermarket laser scanning unit* $125.00
“nerson who has everythingl Pulled from the deglhs, of some little grocery store, this unit has all sorts of
““rotating multi-surface mirror 110VAC and 15 front surface mirrors) as well as a HeNe laser tube with
s on 110VAC, laser is ready to tﬁlug in and operate.) Although you probably won't find ginsu knives
Q laser light detector, two lenses(that’s right, count’em , 2}), a pc board, and fwo LED transmitter /
< ou can really get creative with a device like thisll Approximate dimensions 20° x 15* x 11°.
J}' t customers please include $20.00 shipping/handling on this item.(F.O.B. Denver, CO)

HE FINE PRINT : PRICES SUBJECT TO CHANGE WITHOUT NOTICE * GATEWAY IS NOT RESPONSIBLE FOR PRINTING ERRORS * MASTERCARD,
VISA AND DISCOVER ACCEPTED * $10 MERCHANDISE MINIMUM ON MAIL ORDERS * SUPPLY OF SOME ITEMS IS LIMITED * PRICES DO NOT
)}

INCLUDE SHIPPING * UPS GROUND SHIPPING/HANDLING WITHIN THE CONTINENTAL U.S. (ITEMS REQUIRING ADDITIONAL AMOUNTS ARE
NOTED)...$3.75 FOR THE FIRST [TEM. $0.50 FOR EACH ADOITIONAL [TEM

CIRCLE 243 ON FREE INFORMATION CARD
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BRIGAR eLectronics

7-9 ALICE STREET

BINGHAMTON, NY — 13804

Available

OPEN 7:30-4:30 Mon. - Friday, Saturday 7:30 - 12

SETTING THE STANDARD FOR EXCELLENCE

*Quantity Discounts

TELEPHONE ANSWERING MACHINE

CODE-A-PHONE 1750

BUILT IN TAPES - (NO TAPES TO BUY)D
ONE TOUCH MESSAGE PLAYBACK

RING DELAY (1 TO 4 RINGSD

LED LIGHT INDICATES MESSAGE RECEIVED
BUILT IN MICROPHONE

EASY OPPERATION

REMOVED FROM SERVICE MINT CONDITION

BRIGAR SPECIAL PRICE $29.95 EA.

GE

Rectifiers

HIGH POWER
SILICON RECT.
IN3T741
AL190ON

800 PIV 250 AMPS

1 1/4"DIAM.
2 1/4"LONG

5 1/4"COPPER LEAD

VARIABLE
TRANSFORMER

oeNerAL @) ELECTRIC
VOLT-PAC

Used for industrial and
labeoratory applications to
control voltage, current,
power, heat, speed, light
and electromechanical
force.

GENERAL ELECTRIC
VOLT-PAC MODEL #9T92A

INPUT VOLTAGE : 120 VAC

OUTPUT VOLTAGE : 0 - 120
CONSTANT CURRENT LOAD: 4 AMPS
CONSTANT IMPEDANCE LOAD: 5.8 AMP
CYCLE: 60 HZ

SIZE: 4 3/8'" DIA. X 4" HIGH
WEIGHT 6 LB.

POTTER & BRUMFIELD RELAYS
T90 series low cost, 30 amp,

DC coil PC board relay.

PEB RELAY-P/N T9ONID1215-02
12 T0 15 VDC,SPST,NORMALLY OPEN

HORIZONTAL MOUNT,OPEN FRAME, 430 OHM
COIL RESISTANCE,CONTACT RATING 30 AMP

@ 250 VAC.BRAND NEW,P&B BOXED
EACH $.59; 10 for $5.00; 100 for $40.00.

oy ras

Mew. Nylon

dust cover

P C solaer
terminals. NO $tud

mounting

24 YDC 4 PDT

Size. 1332 x 3716 x 1R gh

Printed Circutt RELAYS

Ha

P&B KHCI7D1Y 24 VDC. coll
650 Ohms, 300 mw Gold flashed
4 PDT contacts Raled 3 Amps @
120 VAC or 30 VOC resistive.

PRICE

10 for $12.50
100 for $100.00

PART # UBULJ682MTA

6800 UF - 63V
SIZE: 2.5"L x 1.187" DIAM.

RADIAL LEADS

PRICE

w205 Electrolytic Capacitor

Solid-State

Opto-isolated solid state relay features
synchronous zero crossover switching

HEIiNEMANN

HE INEMANN MODEL #241-10A-140

BRAND NEW INDIVIDUALLY BOXED

SIZE: 2"L X 1"W X 3/4"H

INPUT = 3-32 VDC OUTPUT 140VAC
SONNECTIONS 1/4" MALE TAB

10 for $50.00

10AMP

MALLORY TYPE CGS
MADE IN U.S.A.
2900 UF 200 VvDC
MAX SURGE 250 vDC
POS * 85 C

$6.00 5 3/4" HIGH X 2" DIA
....... s .08 3200 PCS. IN STOCK
10 for $7.50 YITa T
$4.5014.

AC BUZZER. Operates on 115 yac |-5@ $4.00ua. MALLORY

50/60 Hz. .08 amp. Mounts in 1.850~

round hole. Dimensions: 2" max. dia. RN

x 1” deep.

COMPUTER-GRADE CAPACITORS

EMI Suppression Filters

MURATA ERIE NORTH AMERICA. INC.

_3.'-!.‘!3;_:':- INPUT VOLTAGE: 3~8VDC
AC OUTPUT MODULE

MODEL. # OACS
MAX INPUT CURRENT: 16MA AT 5V
SWITCHING VOLTAGE

v l gt.-; 1 vl\'rgcce (Black Module) ¢ ;
e i etomion 0 98 vom . " QUTPUT VOLTAGE): 24-280 VAC
LD S PEAK REPETITIVE VOLTAGE: 500V .. $2.48 each
e 00-005 . LINE FREQUENCY 50/60 HZ 10 for $20.00
| ={ D LOGIC VOLTAGE 5V 10010 s17500 | &
To Order Call: (607) 723-3111 SERVING  MINIMUM ORDER—$30.00 OPENACCOUNT| S
E . ] -—
1 * INDUSTRY  SCHOOLS * HOBBYISTS C.0.D. 8
FAX: 24 Hours (607) 723-5202 » EXPERIMENTORS *« CONSUMERS m p
PHONE, MAIL OR FAX (o] OR 2 g
i o ot Sl CALLFORAFREE Catalog Teras| 2
- 3
é.
CIRCLE 284 ON FREE INFORMATION CARD g
2
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...and they’re better than ever!

CIRCLE 307 ON FREE INFORMATION CARD

NEW!

Each Robot Kit teaches different principles and
applications of electronics & robotics. You do ALL
electronic & mechanical assembly using an
academic-level 2-color Instruction Book.

601A "8¢006r” Sound Controlled Robot $18.95
P FLUORESCENT RED p FAST-PACED EXCITEMENT

602A "Blinky” Pathfinder Robot
P BLACK & FLUORESCENT YELLOW p BIGGER PCB
p POWER SWITCH ON PCB p RED & GREEN LEDS

603A "bopycal” Programmable Robot

B TACTILE RESET SWITCH p» POWER SWITCH ON PCB

p IMPROVED CABLE CONNECTOR p» BETTER KEYPAD
SYMBOLS P> CLASSIC SILVER, GRAY & BLACK

606A "Scrambler” Al Terrain Robot
P EXCITING CONTEMPORARY COLORS p HIGH-TECH
INFRARED BEAM p WALKS OVER ROUGH TERRAIN

Call for Free 40 page CATALOG.
Mention Radio Electronics Now Shopper

1~ Lower Prices

+ Improved Designs
1 More Action

+” New Colors

1~ Refined Books

$36.95

$57.35

$37.95

to receive FREE Electronics Guide
Graymark 800-854-7393

Box 5020, Santa Ana, CA 92704

Electronics Now, March 1993

MARK V ELECTRONICS, INC.

Competitive Prices * Fast Shipping Since 1985

A indicates the level of difficuity In the assembling of our Products.

A Beginner

Speciai offer will be given to the purchase of Ampilifier + Metal Cabinet + Power Transformer:

New=
300w MOSFET AUDIO MONO POWER AMPLIFIER

AF-3 AAA

Power oulput: 300W into 4 ohms (0.1%
THD), 200W into 8 ohms (0.02% THD).
Frequency Response: 10 Hz - 20 KHz. ¢
Total Harmonic Distortion Less than
0.03% = Input Sensitivity and impedance
at1 KHz, 1V 47k €1. « Load Impedance: 4
-160hms. *Power Requirements: £55to

Kit: $185.00 = 65V OC 8 A « (Each Channe!). » Dimen-
Assambled & Tested: $195.00  sjons: 287 x 205 x 60 mm.

120 W MOSFET POWER AMPLIFIER (MONO)
TA4T7 AA

T.H.D.: Less Than 0.007%  Power output:
120 watts into 8 ohms RMS « Frequency
response: 8 Hz to 20KHz. + 0-0.4 dB 2.8
Hz to 65 KHz, + 0-3dB » Sensitivity: 1V «
- ' Power requirements: 55 VOC @ 3 amps.
L/ May use Mark V Model 003 Transformer.
Kit: $68.00
Assembied & Tested: $85.00
120W + 120w LOW TIM PRE-MAIN STEREO AMP.
TA-800MKII A A

Power Output 120 watts each channel into 4
ohm foad. 72 watts each channel into 8 ohm
load. Frequency response: 10to 20 Khz. Total
harmanic distortion: Less than .01%. Tane
control: Bass: + 12dB. Mid: + BdB. High: +
8dB. Sensitivity: Phono input, 3mvinto 47 K
Line, .3 vinto 47 K. Signal to nolse ratio: 86
dB. Power requirement: OC, 2 40VDC at 3.2
A, 8ohmload. DC, + 40 VDCat5.4 A 4 ohm
load. AC, 28 VAC-0-28VAC at 6.5 A with 8
ohmtoad. AC, 28 VAC-0-28VAC at 10.8 Awith
4 ohm load.

P
f‘u}&

Kit: $63.92

)]
N
>
[9)]
o

100W + 100W NEW CLASS A DC STEREO PRE AND MAIN AMP
TA-1500 AAA Power output: 80 watts per channel into 8 shms
100 watts per Channel 1nto 4 ohms = Total harmonic
distortion. Less than 0.03% Frequency response.
Aux input. 5 to 50,000 Hz + 0.2dB. -2 d8 « Fre-
quency response. Power amplitier Section. DC to
200 KHz » Sensitivity Phono: 2.5 mv @ 47 K Aux:
150 mV @ 47K Mic 6 mv @ 10K Output: Tape 150
mv @ 47 KPreamp 1V @ 600 ohms « Power
transtormer: 26V 10 32 VAC x 2 @ 6 A (Mark v
Model 001) « P.C. Board Dimensions: 10.5"x6.13"
x2.25"«Heat sink 5.13'x 2.63" x 3" {Each) Userack
mount cabinet LG 1924 or LG 1925

80W + 80W PURE DC STEREO MAIN POWER AMPLIFIER
TA-802 AA

Kit: $73.70
Assembled & Tested: $95.81

Power output::80 watts per channel into 8
ohms Total harmonic distortion: Less than
0.05% at rated power. Intermodulation dis-
tortion: Less than 0.05% at rated power Fre-
quency response: DC to 200 KHz. -0 db, -3dB.
@ 1 watt Power requirements: 30 VACx 2@ 6
amp. May useé Mark V model 001 transformer

Kit: $45.94  P-C- Board: 8-1/2'x5'x1-1/8" Heat sink: 5-1/8"
Assembied & Tosted: $59.72 X 2-5/87x 3'(Each)

120W + 120W AC/DC STEREO HI-FI & PRE-AMP.

SM-720 AA% )
Power Qutput: 120 W Peak music power output

per channet..Input Sensitivity: Tape 300 mv,
Aux 300 mv, Phono 3 mv. Mic 3 mv. Tone
controt range: Treble + 8 dB, Bass + 8 dB.
Frequency Response: 20 Hz to 20 Khz. Power
Requirements: 110 VAC, 220 VAC, 50/60 Hz
12to 16 VDC. Dimesions: 272 x 208 x 80 mm
Compiete Kit: $75.00 10 5/8x 8 1/8 x 3 1/8 inch.
Assembied & Tested: $89.00

.

A A Intermediate

Assembied & Tested: $85.00

60W per channel into 4 ohm load = 33W per
channel into 8 ohmioad * Input sensitivity: Mic
10mv * Hi 380mv » Lo 640mv * Signal to noise
ratio: Better than 70 db « Power consumption:

IN CA 1-800-521-MARK (orders onty)
OUTSIDE CA 1-800-423-FIVE (orders only)
ORDER BY FAX (213) 888-6868

CATALOG & INFORMATION (213) 888-8988

AAA Advanced wx Fully Assembied
N

uevo
VIDEO/AUDIO SURROUND SOUND PROCESSOR i"\/"§

SM-333 AAx
milliseconds « Input impedance: 47 K « Power

requirements: 100-120 VAC. 60Hz * Dimen-

Complete Kit: $73.00 sions: 14.2" wide, 4.82" deep. 2.1° high

‘Frequency response: 20 Hz to 20KHz = Total
harmonic distortion. Front channei: 0.05%.
Rear channel: Less than 0.25% ¢ Input signal
voltage: 0.1 to 3.5V « Output: Front channe}:
0.1103.5V=Output: Front channel: 0.11t0 3.5V
« Rear channel: 6.6V ¢ Delay time: 5 to 50

60W + 60W STEREO POWER AMPLIFIER (WITH MIC. INPUT)
SM-302 AA %

Frequency response: 20Hz to 20 KHz « Total
harmonic distortion: < 0.1% ¢ Power output:

100W. Dimension 360 mm x 75 mm x 200 mm

Complete Kit: $73.00
Assombled & Tested: $85.00
We provide transformers for
most our Mark V amplifier
kits.

Rack Mount Metal Cabinets
with aluminium panel are
suitable for many projects and
most of our kits.

. - 8019 E. Slauson Ave, Montebello, CA 90640 BJ [ ]
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TEKTRONIX 7623A

Storage Oscilloscope, 100 MHz
BW. Comes with the following plug-
ins 7A26, 7A26 and 7BS3A.

$1075.00

TEKTRONIX 576

Curve Tracer, tests two and three
terminal discrete semiconductors.
Power capability up to 220 W.
Convenient scale factor readout.
Accepts test fixtures.

$2650.00

HEWLETT-PACKARD 141T
W/ 8555A AND 85528

Spectrum Analyzer mainframe with
broadband RF Section, .01 to 18 GH
and high resolution IF section.

$3200.00

HEWLETT-PACKARD SWEEP
OSCILLATOR MAINFRAMES
AND PLUG- INS.

8620A Mainframe $600.00
8620C Mainframe $850.00
86222A 10MHz-2.4 GHz NEW $2750.00
862228 10MHz-2.4 GHz $2300.00
86230B 1.8-4.2 GHz $1200.00
86235A 1.7-43 GHz $1150.00
86240A 2-8.4 GHz $1350.00
86260A 12.4-18.0 GHz $1100.00
$2650.00

$3250.00

86290A 2-18.0 GHz
86290B 2-18.6 GHz

HEWLETT-PACKARD 853A/
85588 SPECTRUM ANALYZER

Spectrum Analyzer plug-in, .1 to
1500 MHz, 1 kHz resolution, =117
to +30 dBm dynamic range. Comes
in a 853A Spectrum Analyzer
Display.

SPECIAL $5700.00

HEWLETT-PACKARD 35868

Selective Level Meter makes carrier
measurements to 32.5 MHz, voice
channel measurements from 50 Hz
to 100 kHz, works with the 33368
level generator. Options available.

SPECIAL $2000.00

TEKTRONIX 7603

100 MHz Oscilloscope Mainframe
CRT readout, has the following
plug-in, 7A18, 7A18 and 7B853A.
Includes all manuals,

$975.00

HEWLETT-PACKARD 8565A

10 MHz to 22 GHz range with
internal mixing, internal .
preselection 1.7 to 22 GHz, wide
choice of resolution bandwidths,
simple three knob operation.

$7750.00

TEKTRONIX 485

350 MHz Portable Oscilloscope, dual
trace, 1 nS/div sweep rate, 2.0 div
nS writing speed, switchable input
impedance.

$1300.00

TEKTRONIX 7904

500 MHz Oscilloscope mainframe
with the following plug-ins. 7A24
dual trace amplifier, 7A26 dual
trace amplifier, 7885 delaying time
base, 7880 delaying time base.
Includes a manual for each plug-in.

$2000.00

WANTED: ELECTRONIC
TEST EQUIPMENT!
CALL OR FAX US YOUR LIST.

WANDEL & GOLTERMANN
S

® 8 SURE W W
» oubU
pacwe &
ceap 8

Frequency Range 100 Hz to 180 MHz
S modes of measurement. Spectrum
analysis, network analysis, phase
jitter, selective level, demodula-
tion. New cost § 40. K.

$2750.00

Same as above but includes network analyzer

$3550.00

PLEASE CALL OR WRITE FOR
OUR UPCOMING CATALOG.

CIRCLE 235 ON FREE INFORMATION CARD
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HEWLETT-PACKARD 33368

Synthesized Level Generator, Bell
STD, frequency coverage is 10 Hz to
21 MHz making the 336B useful for
telephone circuit Toop testing on
most FDM systems. Options are
available.

SPECIAL PRICE $950.00

TEKTRONIX 7B53A

Dual Time Base, 5nS to 55/div
sweep rates, CRT readout, delaying
sweep. NEW, calibrated with manual

* NEw * $300.00

WE ACCEPT VISA
AND MASTERCARD

MON S21U0II0B|T ‘E661 YoIEW

<A
)
>
&
=
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CALL TOLL FREE
1-800-292-7711
1-800-445-3201 (Can.)

Dual-Display

LCR Meter

w/ Stat Functions
B+K Model 878

$239.95

Auto / Manual Range
Many Features

with Q Factor

High Accuracy

Digital Triple Power Supply

XP-765

$289

0-20V @ 1A

0-20V @ 1A

5V @ 5A
Fully regulated, Short circuit protected
with 2 limit control, 3 separate supplies
XP-660 with Analog Meters $195

GENERATORS &
VIDEO PRODUCTS

Function Generator
Blox
#9600

Provides sine, triangle, square wave

from1Hz to 1MHz
Kit $26.95 AM or FM capability

- .

Color Convergence Generator
SG-250

$89.95

Kit $69.95
Finest in the industry
10 rock steady patterns
RF & Video output

TEST EQUIPMENT
AT DISCOUNT PRICES

DIGITAL METERS

Digital Multimeter
w/ Inductance
& Capacitance

$75.00

LCM-1850
Ten Functions

by Elenco

12A DC Power Supply
B+K 1686

$169.95

314V @ 124

Fully regulated & protected
Separate Volt & Current Meters
Current Limiting, Low Ripple

Mode! Y-01 $48.95

Teaches basics of robotics. Arm
grabs & releases, lifts & lowers, &
pivots from side to side

Digital Capacitance Meter

CM-1550B
$58.95

9 Ranges
.1pf-20,000ufd

5% basic accy.
Zero control w/ Case
Big 1" Display

by Elenco

220V @2A 5V @3A
$69.95 VO8N o

Fully regulated and short circuit protected

AM/FM Transistor
Radio Kit
with Training Course
Model AM/FM 108

$27.95
14 Transistors & 5 Diodes
Easy to build because
schematic is
printed right on the PCB
Makes a great school project
Mode! AM 550 AM Only $17.95

The Survivor
Model 2860

B+Ks Best DMM
Large 3-1/2 Digit

Construction
Full Featured

48 HOUR
SHIPPING

Fluke Multimeters
Model 12
Model 70|
Mode! 7711 ... ..
Model 79l
Model 87 ..
Model 93 ..
Modet 97 . ... $1,695.00
All Models Available - Call

$89

Rugged

Triple Power Supply XP-620
Assembled $75
Kit $49.95

210 15V @ 1A,

21t0-15V @ 1A

{or 4 to 30V @ 1A)

and 5V @ 3A

All the desired features for doing experiments.
Features short circuit protection, all supplies.

Learn to Bulld and Program

Computers with this kit
Includes: All Parts,
Assembly and
Lesson Manual

Model
MM-8000

$129.00

Starting from scratch you build a complete system.
Our Micro-Master trainer teaches yOu to write inlo
RAMs, ROMSs and run a 8085 microprocessor, which
uses similar machine language as {BM PC.

Wide Band Signal
Generators
SG-9000

$129

RF Freq 100K-450MHz AM Modulation
of 1KHz Variable RF output
SG-9500 w/ Digital Display &
150MHz built-in counter $249

Digital Multimeter Kit
with Training Course
Elenco Mode!

M-2665K

$49.95

Fun & Easy
to Build

Ideal School

. 9 Project
LY

J

Full Function 34 Ranges, Includes
Capacitance, Transistor/Diode Testing
20Amp AC/DC, Extra Large Display

Power Supplies
Variable Power Supply
+1.2510 20vDC @ .5 Amp
(+1.25 10 15VDC @ 1 Amp)
-1.25t0 -20VvDC @ .5 Amp
(-1.25 10 -15VDC @ 1 Amp)
+12VDC @ 1 Amp
12VDC @ 1 Amp
+5VDC @ 1 Amp
30VAC Centar tapped
@ 15VAC at 1 Amp

Analog - Section

B Function Generator Sine,

Triangular, Square wave forms

Electronics Now, March 1993

52A52

Sweep/Function Generator
with Freq. Counter

$259

Model GF-8026

Int/Ext Operation,

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

WE WILL NOT BE UNDERSOLD
UPS SHIPPING: 48 STATES 5%

L RES 7.5% TAX ($3 min $10 max)
OTHERS CALL.

Multi-Function Counter
Elenco
F-1200
1.2GHz

Measures Frequency, Period, Totalizer
8 LED digits, Crysral Oven Oscillator
.Sppm Accuracy

C&S SALES INC.

1245 ROSEWOOD, DEERFIELD, IL 60015
FAX: 708-520-0085  (708) 541-0710

@ Frequency adjustable in five
ranges from 1 10 t00KHz
Fine trequency adjust
Amplitude adjust
DC offset
Modulation FM-AM

Ital - Sectlon

B Eight data swiches

M Two no bounce logic switches

B 8 LED readouts TTL buffered

| Clock frequency 1 to 100KHz

8 Clock amplitude SVPP square wave

Breadboards
B 2 breadboards. each contain:
840 tie points (total 1,680)

a
a
a
a
Dig

CIRCLE 285 ON FREE INFORMATION CARD
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XK-500 Digital / Analog Trainer

A complete mini-lab for building, testing, prototyping analog and dlgital circuits
Elenco’s Digital/Analog Trainer Is specially designed for schoot projects, with 5 built-in power
supplies. Includes a function generator with continously variable, sine, triangular, square wave
forms. All power supplies are regulated and protected against shorls.

$159.95 Assembled

$129.95 Kit

15 DAY MONEY BACK GUARANTEE
FULL FACTORY WARRANTY
WRITE FOR

FREE CATALOG

) CHANGE

ES SUBJECT
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ELENCO & HITACHI & B+K
SCOPES AT
DISCOUNT PRICES

B+K 2120 SPECIAL BUY
HITACHI V-212

4

20MHz $395 Model 2125 $539.95
2 Channel Delayed Sweep

40MHz DUAL-TRACE
Model 1541B
B 1mV/div sensitivity
M Video sync separators
W Z axis input
M Single sweep

WV mode-displays two signals
unrelated in frequency

60MHz DUAL-TRACE
Model 2160

B 1mV/div sensitivity

H Sweep to 5 ns/div

M Dual time base

M Signal delay line

MV mode-displays two signals
unrelated in frequency

W Component tester

100MHz THREE-TRACE
Model 2190

B 1mV/division sensitivity
1 !39595 B Sweeps to 2ns/division

8 Dual time base

8 Calibrated delay time multiplier
# Signal delay line

H 19kV accelerating voltage

20MHz ANALOG
WITH DIGITAL STORAGE
Model 2522
8 20MHz analog bandwidth

869 95 B 10MS/s sampling rate

B 2k memory per channel

B 20MHz equivalent time
sampling

8 Pre-trigger capture

1.0GHz PORTABLE

SPECTRUM ANALYZER
Model 2610

M AC/DC operation (battery in-

25MHz
2 Channel 3349
S-1340 40MHz
Dual Trace q'scillloscoge

/ 749.95

20MHz

2 Channel $409

Hitachi Popular Series

V-525 - 50MHz, Cursors $975
V-523 - 50MHz, Delayed Sweep $949
V-522 - 50MHz, DC Offset $849
V-422 - 40MHz, DC Offset __ $749
V-222 - 20MHz, DC Offset $625

Hitachi Compact Series Scopes
V-660 - 60MHz, Dual Trace_ $1,095
V-665A - 60MHz,DT, w/cursor_ $1,325
V-1060 - 100MHz, Dual Trace $1,375
V-1065A - 100MHz, DT, w/cursor $1,649
V-1085 - 100MHz, QT, w/cursor _ $1,995
V-1100A - 100MHz, Quad Trace_ $2,195
V-1150 - 150MHz, Quad Trace _ _$2,695

Hitachi RSO Series

RSO's feature; roll mode, averaging, save
memory, smoothing, interpolation, pretriggering,
cursor measurements.

VC-6023 - 20MHz, 20MS/s
VC-6024 - 50MHz, 20MS/s
VC-6025A - 50MHz, 20MS/s
VC-6045A - 100MHz, 40MS/s
VC-6145 - 100MHz, 100MS/s

Logic Analysers

W High luminance 6" CRT

H 1mV Sensitivity

W 10KV Acceleration Voltage
M 9ns Rise Time

W X-Y Cperation

S-1360 60MHz
Dual Trace - Delayed Sweep

949.95 _—

$495

$1,650
$1,950
_$2,350
_Call

Call

8 Automatic Beam Finder
B Built-in Component
Tester

| 1mV Sensitivity

8 Dual Time Base

B [lluminated Internal
Gradicule

$775

DS-203 20MHz, 10MS/s
Digital Storage Oscilloscope

@ 32 channels (VC-3120) or 48 channels (VC-
3130)

B 25MHz synchronous operation on all channels

B t00MHz asynchronous operation (8 or 12 chan-

M 2K Word Per Channel
M Plotter Output

§775

M 8 Bit Vert. Resolution
W 2048 Pts Hor. Resolu-
tion

M Much More

C&S SALES INC.

2,595.95 cluded)

B 70dB dynamic range
M Resolution bandwidth of 10kHz
M 500 and 75Q input impedance (switch selectable)
M Fixed bandwidth setting for viewing TV signals
B Field calibratible with internally generated

100MHz, 80dB signal

CALL TOLL FREE 1-800-292-7711

nels)

W 5ns glitch capture capability

@ Multi-level trigger sequencing

@ Non-volatile data and set-up memories
@ Disassembier options for popular uPs
@ Very low cost - Call

@ 9 inch LCD screen

15 DAY MONEY BACK GUARANTEE

MON SOIUCHOB|T ‘C661 Yauew

1-800-445-3201 (Can)
PROBES INCLUDED IN ALL SCOPES & METERS

FULL FACTORY WARRANTY

1245 ROSEWOOD, DEERFIELD: IL 60015 L.
WRITE FOR FREE CATALOG

FAX: 708-520-0085 » (708) 541-0710

CIRCLE 285 ON FREE INFORMATION CARD
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S449%

Connects to standard
482:5:__IN PC parallel printer port

Device Programmers

* Easy to use software,
on-line help, full
sceen editor

* Fast Programming
(EMP-20)
27C010A, 23 seconds
280020, 34 seconds
27C040, 95 seconds

* Made in USA

* 1 Year Warranty

PB-10 Internal Card for PC

2 ft. Cable v

31 3995

RS

40 PIN
ZIF

fll * Technical Support by phone

* 30 day Money Back Guarantee
* FREE software upgrades available via BBS

g!:‘l X 53’4 X 1|I4

FOR MORE INFORMATION CALL

NEEDHAM'’S ELECTRONICS, INC.

4539 Orange Grove Ave.
Sacramento, CA 95841
{(Monday-Friday, 8.am-5 pm PST)

« Demo SW via BBS (EM20DEMO.EXE) (PB10DEMO.EXE)

« E(e)proms 2716 - 8 megabit, 16 bit 27210-27240, 27C400 & 27C800,

* Flash 28F256-28F020, (29C256-29C010 (EMP-20 only))

* Micros 8741A, 42A, 42AH, 48, 49, 48H, 49H, 55, 87C51, 87C51FX, 87C751,752
« GAL, PLD from NS, Lattice, AMD-16V8, 20V8, 2210 (EMP-20 only)

(916) 924-8037
BBS (916) 972-8042
FAX (916) 972-9960

CIRCLE 257 ON FREE INFORMATION CARD

BATTERIE

REPLACEMENT
BATTERIES

(ALL NEW - MADE IN USA)

SEND FOR

BATTERY-TECH, INC.

FREE CATALOG

DEALER INQUIRIES
WELCOME

800-442-4275 - N.Y.S. 718-631-4275

CIRCLE 218 ON FREE INFORMATION CARD
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ICOM ,~— KENWOOD MOTOROLA CAMCORDER
7§ 13.2v 1200 mah $59.00 Sy, HT300 7.2v 1600 mah  $45.00 JvC
859.6v1200 mah $59.00 : HT90 12v 600 mah  $34.00
BP7 13.2v 600 mah $59.00 = HT440 12v 600 mah  $39.00 k. ?P%'/zasgwacam i
BPB 8.4v 1000 mah $59.00 MT500 15v 500 mah  $39.00 <) Tl
SA/SAT RCA/HITACHI
BP82,BP83 RADIUS Full size
BP83A 7.2v 750 mah e P-10 500 mah $28.00 VHS-C
BP84 7.2v 1000 mah PB1 12v 1000 mah $59.00 SONY
BP85A 9.6v 600 mah KNB4 7.2v 2200 mah  $59.00 NP22
BP85B 12v 600 mah PB6 7.2v750 mah  $46.00 SABER NP55/77
PB7 7.2v1500 mah  $55.00 7.2v 1100 mah $59.00
PB8 12v 750 mah $55.00 ALL BRANDS AVAILABLE
FNB-2 v 500 mah $21.00 KENWOOD MITSUBISHI $60.00
23.00 -
ENS’?K R ICOM-SA/SAT PB-21 $13.00, PB-25, 26- $20.00 NEC $45.00
FNB-10 ICOM-72A CHARGER WITH e " NOVATEL $45.00
FNB-10S 7.2v 1000 mah BP-84 (Equiv)—3" High PANASONIC 15080
$43.00 7.2v @ 1000 MAH $135.00 Bag Phone Kits $55.00
FNB-12
FNB-125 12v 600 mah —— )3,10’;9“ MOTOROLA
$45.00 - uiv. . .
12v @ 600 MAH $164.00 BP-3 $17.00, BP-5 $22.00 FLIP""  s60.00 .
BP-7, BP-8

* ALL BATTERY PACKS - GUARANTEED TO HAVE THE ADVERTISED CAPACITY E

VISA

28-25 215 PLACE, BAYSIDE, N.Y. 11360 « FAX 718-461-1978 - ’

MASTER CARD
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(% ELECTRONIC GOLDMINE

Minimum order: $10.00 plus $3.50 S&H. We accept MC, VISA and Money Orders.

AR

CALL OR SEND FOR OUR
FREE CATALOG!

| SPECIALS

5" FuLL RANGE SPEAKER
Good quality 5" speaker

with 6 ounce magnet
and 8 ohm voice
coil. Rated 8 watt
RMS (12 watt

G3209 $4.95

4"x 6"CoaxiaL
Great for many types
of auto or home
applications. Features
built in pie2o tweeter,
dust cover and 8 ohm
15 wait peak mating.

G3213 $8.00

6"x 8" UNiveErsaL
Auto SPEAKER 4
Great for replacement
or new construction
this speaker is rated
8§ wattg,6 ounce
magnet and 4 ohm
impedance. Stand-

ard mounting for

built in dust screen.
G3210 $4.75

6"x 9" UNivERsa

Universal auto sound
speaker features 6
ounce Ceramic
magnet, 8 watt
4 ohm voice

G3211 $5.95

SUPER WOOFERS

5" SuPER SUBWOOFERS

(Pincussion Mount) Heavy duty in a very compact size!
Features 1 1/4 aluminum voice coil, massive 20 ounce
ceramic magnet, 4 ohm impedance, SO watt RMS (75
watt peak) power. Response 10 400 HZ vented backplate,

air suspension edge and dust screen.

G3212 $21.95

POWER WOOFERS

GuTAR, STEREO AND AUTO APPLICATIONS

SIZE  RATING  VOICE MAGNET STOCK# PRICE
oS Pt CoIL

12 0WNW 740 Bw  6RI7 $50

150 150WXOW 217 80 S%w 618 $69.00

f15'd NOWHOW T80 Sm 63219 $100.00

 massive cast irame-this i our most powerlul speaker

2 Way 75 Watr Peak SPEAKER

SvysteEm COMPONENTS

Consists of a 10" 16 ounce magnet, cloth roll,
air suspension, 8 ohm woofer, a 3" square
tweeter and a press fit quick connect terminal
with 75 wat crossover. These were made by
Pioneer for a custom manufacturer. You make
your own enclosure and save a bundle. All 3
companents for one low price!

G3208 $29.95

Misc. SmALL SPEAKERS

COMBO TV/VCR
REMOTE

other info except that
they have a few
scratches on the case.
Asis.

G2555 $1.00

COPPER CLAD
BLOWOUT
Great for making high quality PC
boards. These are standard glass
epaxy double sided copper clad
blanks. Size is an incredible
12°x12"
panel is large

. Each
enough to make
many smaller

PC boards.
A SUPER VALUE.

G2869 $2.00

BRIGHT

ORANGE

LED

Jumbo T1 3/4 diffused

lens, orange LED.

G2554 10/$1.00
100/$9.00
1000/ $70

SIZE IMP WATT  STOCK

134 20 A5 63214

214 20 % 63215

212 6Q 2 6939

258 Q 3 G851

Fda 169 5 63216
6

STROBE TUBE
& SCHEMATIC
Bright xenon

tube for

making strobe

cOodo

lights.
Size: 1.5"

G936 $1.39

B O O S T

T A i - s

12VDC. Size of board: 6°x2.25°

20W + 20W Srereo Amp KiT

meobounulmpfayuzwwmdsynan.Usemmmy
speakers capable of handling at least 20 watts. Operates on

C6442 $19.95

20 WATT RMS MONO AMP KIT

H fi

bosns split. Ko -

features s| Mopmcucuu ‘%n
and

{i‘uml;)m:(.l%vms) Hued | 9O MO R

boost any tuner, radio, cassette e = e

or CD player to room filling g.g Yo

volume! fmn;;szl

VDC. Size of board:3.75"x2.1"

cmkfmmm PC board Sk LeveL 2

0d instructions. C6444 $14.95

10W + 10W Stereo Awp KiT

Smllr to the 20W+20W stereo

this onc mlO
Vs KM 1o

Faurumeleveleommldmm
Ievelmbahdmxekmdmdl.ﬂ)
“on” indicator. U:eﬂnumpwnh
your ers 1o boost

tape players, radios or phyul
lomnﬁlhxuvohnm.Opm
from 12VDC. Size of board:
3.75"x2.25". Compleze with all
parts, PC bosrd and instructions.

Sk LeveL 2
C6443 $16.95

ELECTRONIC GOLDMINE = PO Box 5408 » Scotisdale, Arizona 85261 = (602) 451-7454

CIRCLE 241 ON FREE INFORMATION CARD
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Digital
Storage
scopes

MODEL DESCRIPTION REGULAR SALE
vC-6023 2 Ch, 20 MHz, 20 MS/s, 2KW/Ch,

RS-232 w/HPGL support 1895.00 CALL
vC-6024 2 Ch, SO MHz, 20 MS/s, 2KW/ch,

RS-232 w/HPGL support 2195.00 FOR
vC-6025A 2 Ch, 50 MHz, 20 MS/s, 50 MHz

repetitive sampling, 2 KW/ch, PRICE

frequency counter,

RS-232 w/HPGL support 2695.00 QUOTES!
VC-6045A 2 Ch, 100 MHz, 40 MS/s, 100

MHz equivalent sampling, 4K

Mem, frequency counter, CALL

RS-232 w/HPGL support 3295.00
VC-6145 4 Ch, 100 MHz, 100 MS/s (1 FOR

ch), 4KW Mem, frequency

counter, RS-232 w/HPGL support 4395.00 PRICE
YC-6155 2 Ch, 100 MHz, 100 MS/s (2

Ch), 4 KW Mem, frequency QUOTES!

counter, RS-232 w/HPGL support  3995.00

Products international [ -]

8931 Brookville Rd, Stlver Spring MO 20910
800-638-2020 * 301-587-7824 * FAX 800-545-0058

PRINT 5,

-

MAXTEC INTERNATIONAL CORR,

20 MHz ANALOG WITH
DIGITAL STORAGE

60 MHz DUAL-TRACE
Model 2160

Model 2522

Reg. $1099.00 Reg. $1050.00
Sale $ 874.95 Sale $ 882.95
100 MHz THREE-TRACE
Model 2190 1.0 GMHz POHTABLE
e - SPECTRUM ANALYZER

Model 2610

Reg. $2995.00
Sale $2515.95

Reg. $1645.00
Sale $1381.95

PRITE

8931 Brookville Rd, Stlver Spring MO 20910

800-638-2020 * 301-587-7824 * FAX 800-545-0058

CIRCLE 264 ON FREE INFORMATION CARD

LOOKING FOR
TEST EQUIPMENT
NIGHT VISION or ELECTRONICS?

EQUIPMENT SPECIALS
TEKTRONIX MAINFRAME MADNESS STRIKES AGAIN!
TEK 7603, 100MHz M/F with 718 D/T vert. amp, 7B53 T/B..............$495
TEK 7704, 200MHz M/F with 7426 D/T vert. amp, 7B70 & 7871 1/8.....$750
TEK 7904, 500MHz M/F with 7A26 D/T vert. amp, 7870 & 7871 1/8....$950

TEK 7623, 100MHz Storage wuth 7A18 D/T vert. amp, 7B53 T/B............ $995
TEK 7633, 100MHz Storage wuth 7A18 D/T vert. amp, 7B53 T/8B.......... $1295
PORTABLE PACKAGE DEALS

TEK 465, 100MHz, Dual Trace, Delayed Sweep, Probe and Manual.....$495
TEK 4658, 100MHz, Dual Trace, Delayed Sweep, Probe and Manual.....$575
TEK 475, 200MHz, Dual Trace, Delayed Sweep, Probe and Manual.....$725
TEK 485, 350MHz, Dual Trace, Delayed Sweep, Probe and Manual.....$995

TEK 466/DM44, 100MHz Storage, D/T, D/S, Probe and Manuai...........$995
LAB POWER SUPPLIES

TELEDYNE +-15Vdc @ 300mA, Dual output, with 5 way B/P................... $35
TEST LEADS from E.F JOHNSON { NEW!)

BNC to RED & BLACK MINI HOOKS, 36° length.................. $3ea or 4 for $10

BNC to RED & BLACK MINI HOOKS, 60° length... ...$3ea or 4 for $10

LASER EXPERIMENTERS BONANZA!

BARCODE SCANNER, INTERMEC 2702. NEW and WORKING! Superb
package includes: 2mW HeNe laser and 12VDC power supply, Collimating fele-
scope, Bandpass filter (632nm} and detector, Resonant scanner, mini siep;er
mofor, prism, mirrors and over 80 [C's. Operates over RS232. Can read codes
moving af 400fps! Extruded aluminum housing. MANUAL and CABLES IN-
CLUDED. System requires 12VDC. SPECIAL $95eq. or 2/$175 THIS MONTH.

DC POWER SUPPLY, 12vDc @ Xamps switching power supply. Suitable
for use with our scanner or as a general purpose unit.

SPECIAL $12eqa. 2/$20

SEEIN ALMOST TOTAL DARKNESS! starlight scope kit. Includes 2nd
GEN. Intensifier module, new 50mm f1.7 objective and 10X focusing eyepiece. Just
add your housing and 3vDC for a complete night vision system.

COMPLETE KIT.... $8695ea. or MODULE ONLY less optics....$795

BIG VOLTS SMALL PACKAGE! uLTRA MINI 10 fo 15kVDC @ 10uA fo
50uA, Power supplies. Our latest state of the art designs. Perfect for IR , image
intensifiers and many other areas. Four different models. 1.5Vdc, 3Vdc, 9Vdc and
12Vdc input @3mA 10 50mA. Size 1" X 2° X 0.65" SPECIAL $5%eq. any model.

EXOTIC NEW DEVICES, Call for information:
DEO CAMERA R VIEWER KITS

NO LIGHT, COVERT VIDEQ
INTENSIFIED, COVERT VIDEO CAMERA IR GOGGLE POWER SUPPLY
5SmW LASER DIODE MODULES

WIDE AREA IR ILLUMINATORS

O

RESOURCES UN-LTD.
THE QUALITY YOU DESERVE AT PRICES YOU CAN AFFORD

Electronics Now, March 1993

60 DAY REPAIR OR REPLACEMENT GUARANTEE. MANUALS INCLUDED IF AVAILABLE. TECH. SUPPORT AVAILABLE.
VISA, MC, AMEX or COD. PHONE: 603-668-2499 FAX: 644-7825

CIRCLE 295 ON FREE INFORMATION CARD
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EPROM

PROGRAMMING SYSTEM
NEEDS NO INTERNAL CARD

EPRQMS (24, 28 and 32 pins) EEPROMS (SERIAL* &BYTE WIDE)
2708, 2758, TMS2716*, 2716 2804, 2816A, 28C16, 2817A*
27C16, 2516, 2532*, 2564* 2864A, 28C64, 28256, 28C256
68764*, 68766*, 2732, 2732A 2401/02/04/16, 2444
27C32,2764, 2764A, 27C64 8572/82/92, 9306/46/56/66
27128,27128A, 27C128 MicroControllers*

27256, 27C256, 27512 8741A, 8742, 8748(H),8749(H)
27C512,27513*, 27C011* | 8751/C51, 8752/C52, 8753
27C010, 27C1001 (1 MEG) | 8744, 87C5XX, TMS7742
27C020, 27C2001 (2 MEG) 68705(28 &40pin), 68HCT05
27C040, 27C4001 (4 MEG) Bipolar Proms*

40 PIN EPROMS *1, 2 & 4 MEG 825XXX, 745XXX

27C1024, 27C2048, 27C4096 *ADAPTER REQUIRED

27C210, 27C220, 27C240 | Diagrams included with tanue)

Pers arc available

CONNECTS TO YOUR SYSTEM’S

PARALLEL PRINTER PORT

A FAST, EASY-TO-USE SYSTEM WORKS WITH ANY DESKTOP OR LAPTOP MACHINE
XPANDABLE DESIGN SUPPORTS OVER 500 CHIPS PLUS ADAPTS TO NEW DEVICES

& 32 BIT DATA FORMATS INCLUDING WORD SPLIT & DOUBLE WORD
READS AND CONVERTS INTEL HEX, MOTOROLA S-RECORD AND BINARY FILES
HARDWARE PROTECTED AGAINST DEFECTIVE AND INCORRECTLY INSERTED DEVICES
.APPROVED PROGRAMMING ALGORITHMS - MOST DEVICES PROGRAM IN UNDER 1 MIN.

SYSTEM SOFTWARE COMMANDS

P
=
@
20
a

PROGRAM DEVICE(S) «SAVE DEVICE(S) OR «COPY DEVIC] %?

FROM DISK FILE BUFFER TO DI <VERIFY DEVICE ERASED
*READ DISK FILE INTO PROGRAM DEVICE(S) «SELECT BUFFER EDITOR
BUFFER FROM «SELECT DEVICE TYPE
«READ DEVICE(S) INTO “COMPARE DEVICE(S) +DEVICE CHECKSUM
BUFFER ‘WITH BUFFER «SELECT BUFFER

[ PLUS AN INTEGRATED BUFFER EDITOR WITH 18 BYTE LEVEL COMMANDS_]
SYSTEM INCLUDES: PROG G UNIT, POWER PACK 8289

RAMMIN
CONNECTING CABLE, OPERATION MANUAL & SOFTWARE
SOFTWARE AVAILABLE ON 3 112+ OR 5 1i4- DITK (PLEASE SPECLIY)
CALL ABOUT OPTIONAL ADAPTERS — A SOFT TRAVEL CASE 15 AVAILABLE FOR $19.00
TO ORDER SEND CHECK, MONEY ORDER, WRITE OR CALL:

R
AND Ol;\'iEDA RESEARCH MgSTER

MILFORD, OHIO 45150
ADD $5.00 FOR SHIPPING ADI) 54.00 FOR C.0.D.

(513) $31-9708
FAX (513) 831-7562
WRITE OR CALL FOR MORE INFORMATION OR A DATA SHEET

—

NOW
YOU CAN “SEE”
INVISIBLE FIELDS

AND AVOID THEM

Most homes and offices
have hot spots with strong
artificial electro-magnetic
fields, where chronic
exposure may cause .
mental or physical problems. Even the EPAnames these
fields as suspected carcinogens. You can reduce your
risk by avoiding these high-field areas.

The TriFleld™ meter detects far more of these fields than any other
electromagnetic pollution meter. It's the only one that independently
reads AC electric fields, AC magnetic fields, andradio/microwaves. ltalso
reads field strengths in all directions simultaneously. Every other meter
that sells for under $150 reads only magnetic and only in one direction —
they can entirely miss a magnetic field unless pointed correctly and are
blind to radio/microwaves and electric fields, both of which cause biological
effects.

The TriField™ meter reads all three types of fields numerically and with
a SAFE/BORDERLINE/HIGH SCALE, weighted proportional to effecton
the body. Thresholds are based on epidemiological and laboratory
studies. (While no absolute hazard thresholds have been established,
reduction of relative exposure is prudent.)

The TriField™ meter comes ready-to-use with battery, instructions, and
one-year limited warranty, The cost is $144 postpaid.

»

Alphalab / 1272 E. Alameda Avenue / SLC, UT 84102
For literature and information, call (503) 621-9701

TOPS

SECRET
CONSUMERTRONICS

2011 Crescent Dr., P.O. Drawer 537
Alamogordo, NM 88310

(505) 434-0234, 434-1778

FAX: (505) 434-0234 (if you get answer-
ing machine press *#°, then *1° any time)
VOICE LINES; 8 AM - 8 PM MST, Mon-Sat
FAX (orders only): 24-hour, 7 daya/week
Add $5 S/H (total USA, Canada). All Rems In
stock. COD (UPS cash only), VISA, MCerd OK.
New Catalog Is $2 w/ order, $4 w/o (no frae cata-
log). In business since 1971. As seen on TV, elc.
John Willlams - former Lockheed Senior Engl-
neer, NMSU Prolessor of Computer Science,
NIH Heaith Physicist. Educational purposes only.
*All software supports all IBM-PC com-

tible systems (8086 - 80486
Off-The-She!f HARDWARE
Van Eck Syatems, Automated Tempest Mod-

ule, KX Radar Emitter, Carjacking Foller, Per-
sonal Body Alsrm, Volce Disgulser, Shriek
Module, Hearing Assistor, EM Countermea-
sure, TENS, 6th Sense Communicator, many
Nifty Phone Boxes, Bumper Beeper, Sublim-
Inal Mixer/Amp, Super MWO, Rife Devlice,
Hleronymus Machine, Neurophone, MU Mag-
netometer, Dwelling éecurhy System, Levita-
tor, Steaith Paint - more! See new Catalog

SPECIAL PROJECTS
We design, bulid, repair, modily, maintain and-or
consult on any device, system, process of
projact - electrical, slectronic, computer, phone,
mechanical, optical, automotive. invention proto-
typing. Confidentiality guaranteed. Describe and
Include $25 pre-engineering fee (does not obil-

gate you). Time and cost estimales in 7-10 days.
CELLULAR PHONE MANUAL
How celiuiar phones are designed, operated,
re-programmed. How cellular systems are vul-
nerable to hack attacks, and countermeasures.
Comprehensively describes modifying NAMs
and £ESNs (Includes specific Info. on 30+ popu-
lar modets), scanning. scanner restorations (in-
cludes UHF TV method), freq and channel allo-
catlons, roaming, tracking, ECPA - morel $39.
' VOICE MAIL BOX HACKING
How Volce Mall Box (VMB) systems are used
and the specific ways they are hacked. In-
cludes ASPEN, MESSAGE CENTER, BIX, EZ,
SYDNEY, PHONE MAIL, AUDIX, etc. Abso-
lutely required for all users and sysops! $28

PHONE COLOR BOXES
As designed Dy Phone Phreaks phone

color boxes descrlbed. Dozens of clrcults,
simulator programs. Plus call forwarding, con-
terencing, phreak history., 50 usetul and legal
phone clrcuit plans - moref $20.
COMPUTER PHREAKING
TROJAN HORSES, VIRUSES, WORMS, elc.
and countermeasures. Includes disk with 360K
of hacker text filas and utllitles, and Iegendary
FLUSHOT+ protection system (Ed. Cholce,
PC Magazine). Dozens of computer crime and
abuse methods and countermeasures, How
systems sre penetrated. BBS advice, password
defeats, glossary - much more! Manuale +
Disks* $39.

| BEYOND VAN ECK PHREAKING
Eavesdropping on VDT and TV video signals
using an ordinary TVI Documented in security

Industry lterature. Ranae up to 1 KM. Plans In-
clude both the CONSUMERTRONICS and the

original TOP SECRET VAN ECK deasigns! $29.
| cayeTaNALYSIS TECHNIQUES]
Flve powerful menu-driven cryplo programs (in
.COM and thelr .BAS sources) to analyze, de-
crypt “secure” ciphertexts. Worked-out ex-

amples. Recommended In pfasll%lous COM-
PUTERS & SECURITY. Manual + Disk® $29.

ABSOLUTE COMPUTER SECURITY
Dozens of simple, versatlle, secure methods
and tips. Plus our Invulnerable Clpher Pro-

ram (In .COM and its .BAS source). Plus
hmgeﬂsg CONTEST ciphertext and
rules. Manual + Disk® $24.

| ___HARD DRIVE MANUAL

Covers all hard drive and controller Implemen-
lations (emphasis on PCs). How to select, In-
terface, Inltiaiize, set up, use, malntain, trou-
bleshcot and repalr them. How to prolect them
from mistakes, sabotage, prylng eyes and
sticky fingers. How to recover damaged and
lost files. How 1o prevent crashes to begin with.
Includes software reviews. Loaded with Infor-
mation, advice, tips. $29.

fiopples Without speclal equipment of software.

3.5%/5.25%/8", PC/XT/AT/386/488, Apple,

[0 dore, elc sy . All flopp need

regutar upkeeF. $29. DISK DRIVE TUTORIAL;

Theorr, practical facts on floppy Grlves, disks,

Including many tipe, recommendations. format-
ting, interfacing, FOC, etc. $19. Both $39.

| DISK SERVICE MANUAL
Mainialn, troubleshoot, repalr, adjust. align | %3

AUTOMATIC TELLER MACHINES

feata exposedi 100+ methods delalled, In-
clude: Physical, Reg. E, cipher, PIN compro-
mise, card counterfelting, magnetic stripe, false
tront, TEMPEST, van Eck. {apping, spoofing.
Inside Job, super-cool, vibration, pulse, hig
voltage - others. Cass hislosies, law, counter-
measures, detalled security checklist, labeled
Internal photos, II%:rea. ATMs contaln up to
$250,000 in cashi Recent $350,000 ATM crime
spree still unsolved! $39.

T CARD SCAMS
AIGNOICH(S, Y

3 d banks san® & ol
flons In losses annually because of credit card
fraud. Describes every known means of credit
card fraud and scams. Protect youraeHl $29.

CONS & SCAMS
Cons & scams lisece ericans of 3100+ Bil
lion per yearl The most comprehensive survival
manual on cons & scams of all kinds - from the
classic to the high-tech. Detalls on 100s and
their many variations. Protect yourselil $29.

STOPPING POWER METERS
As repcited on CBS “60 MINU "1 How cef~
taln devices can slow down - even stop -
watthour metere - while loada draw full
power! Device simply plugs into one outlet and
normal loads Into other outiats. Also describes
meler creep, overload droop, eic. Plans. $29,
TH G,_M AL; External magnetic ways
{appfiad 1o the meter Hself) to slow down and
stop watthour meters while drawing full loads.
Plans. $19. KW-HR METERS; How watthour
meters work, calibratlon, error modes (many),
ANS! Standards, etc. Demand and Polyphase
Meters. Experimental results to slow and stop
meters by others. $19. Any 2, $36. All 3, $52.

HIGH VOLTAGE DEVICES

HV devices plans: Stun Gun, Tsser, Prod.
Cane, Flasher, Blaster, Zapper, Audio/RF/
Radar Jammer, Jacob’s Lsdder, Plasme &
Van da Graatf Gens., Fence Charger, Gelger
Counter, Ozone Gen., Fish Stunnes, Plant
Stim., Kirllan, more! Shockingl $29,

UNDER ATTACK!
Electromagneti® interference and Eiectronic
Wespon Aftacks can cause: Cancer, birth de-
tects, and profound peychological, neurological,
cardiovascular and Immune system disorders|
Destructive to people, animals, plants, equlp-
ment! Includes ACTUAL CASES OF EM AT-
TACKS ON PEOPLE (we Investigated) - more
common than beileved! Inciudes how to verity
and pinpoint EMI and electronic attack sources.
and spacific countermeasures. $29.

EM BRAINBLASTER 1
wtorial and plans tor pows iu = CITRO-
MAGNETIC WEAPONS and LAB DEVICES.
Optimum clrcults, treqs, waveforms, duty

cycles, intensities. Comprehensive. $20.

RADIONICS MANUAL

Exciting electrical, electronic and electromag-
netic therapeutic, dlagnostic and preventive de-
vices (mostly experimental). History, descrip-
tlons, plans (dozens), avaltabillties of Radion-
ice Devices from early to modem. While drugs
cost $ Hundreds, electricity costs pennies| $29.

ROBOFONE AUTODIALER
Boweriul, versalile, menu-driven “wargames
autodialer leis you dial any quantity (up to 10K)
or mix of localfong distance numbers In any or-
der, over any langth of time, whether busy or
angwered (your choice) and log the times, com-
mands and resulta to monitor, printer and-or
disk, Quick-dlal direct of up to 800 numbers.
BUSY redial options. Clrect modem command
and control. All Resuit Codes, Including VOICE
and RINGING. Optional shell o terminal pro-

ram upon CONNECT, Exit to menu of DOS
for batching). Manual + Disk®

SOFTWARE PROTECTION SYSTEM

Unique system that highly discourages costly
soltware piracy while not Interfering with leﬂl
archival copies. No known way tlo defeat. No
special equipment required. Simple and auto-
matlc to Install on your distributed software.
Compatlible with all other copy-pievention sys-
tems. Manuaf + Diek* $59.

SECRET & SURVIVAL RADIO

Optimum survival and security radlo equipment,
methods, freq allocations and volce/data
scrambling/encoding. Includes smali receivers/
transmitiers, telemetry. antenna optimizations,
remote monitoring and control, sacurity, survell-
lance, and ultrasonic, fiber-optic and Infrared
commo. 70+ clicult plans, tables.

$29.

STEALTH TECHNOLOGY
Police radar is fascinaing! It also has error
rates of 10-20%| Every known eiror mode -
stealth method and materlal used 1o minimize
radar reflections - tactic and strategy to fight
unjust radar. tickets (that cosl you $1008 In In-
surance and risk cancellation) - methods to de-
tect and [am signals - tully described! $29.

ROCKET'S RED GLARE
fow lo design and b solid
teur and survival rockets. Emphasis on formula-
tlon, manufacture, Installation of propellants,
motore, Igniters, elc. includes list of commont
avallable materlals, and the design of laun

pads and test beds and their electronics. $20.

Order Today! - (505) 434-0234, 434-1778

|
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« Same Day Shipment * Quality Brands * Low Prices

$34.%

Model ZHS

MAGNETIC PROBE
SENSES MAGNETIC FIELDS

This safe non-contact probe allows you to trouble-
shoot AC and DC solenoid-operated devices, relays
or any device using a coil. Also detects transient
pulses as fast as 10mS and identifies north and
south poles. Place the probe close to the coil and
if the LED is on the device is energized. Probe
operating frequency is DC-400Hz.

$179.%

Reg. $199.%
Model 2C381200

HANDHELD
1.25GHz
FREQUENCY
COUNTER

Microprocessor-based counter measures
frequency from 10 Hz to 1.25GHz and period
from 0.1us to 100ms. Includes data hold, min/
max/average readirigs and relative frequency
measurements. Complete with 4 AA batteries,
manual and 1-year warranty.

$249.

Model
Z3011B
B PRECISION

2MHz FUNCTION GENERATOR
Features a 4-digit frequency counter display.
Operates at 120/220/240VAC 50/60Hz. Complete
with power card, one cable BNC to insulated clips,
manual and 1-year warranty.

$55 -
$ 9 00
Mool 26375370

PROGRAMMABLE
DIGITAL TIMER

Provides up to 6 on and 6 off
settings per week with a min-
imum switch time as low as |
1 miiute. Plugs into 3-prong
110VAC outlet and has battery backup (AAA
battery incl) to prevent programs from being
cleared during power failure. Rated at 15amps.
UL listed.

$79.%

Reg. $95%
Model RCDS1
Tool Case

DOUBLE-SIDED
CORDURA® CASE

One side has 45 pouches to hold your tools, the
other side has a built in clipboard to hoid a legal
size pad of paper, a document pouch and 3
pockets to hold small items. The case also
features 3 pockets on the outside of the case.

SERVICE
SPECIALIST TOOL KIT

56 piece tool kit includes the case above plus
commonly needed nutdrivers, hex drivers, screw
drivers, pliers, cutters, wrenches, crimping tool,
wire stripper, soldering tools and more.

(DMM is not incl.)

$219.%

Reg. $298.%
Model R53-CDS1
Tool Kit

Reg. $499.%
Model ZV212

® HITACHI

20MHz DUAL CHANNEL
OSCILLOSCOPE

Panel layout is color-coded to identify functions
easily. Sensitivity 1m/div. Complete with probes,
operator's manual and 3-year warranty.

$39.%

Reg. $45.%
Model ZSP100

X1, X10
SWTICHABLE
OSCILLOSCOPE PROBE

Monolithic probe features a 100 MHz bandwidth,
a 3.5ns risetime, a wide compensation range
(10pF to 60pF), a break-resistant center conductor
and a sharp heavy-duty tip. Complete with spring
hook, BNC adapter, IC and insulating tip and
trimming tool. Cable length is 1.5 meters.

$36.%

Reg. $42.%
Model ZP200

X10 OSCILLOSCOPE PROBE

200MHz monolithic probe provides superior
performance with a risetime of less than 1.5ns
and a sharp puise response. Complete with sprung
hook, trimmer tool, 6" ground line, BNC adapter,
IC and isolating tip. Cable length is 1.2 meters.

$39.%

Model Z16420

ESD FIELD |
SERVICE KIT

Kit includes a blue stanc-dussmatwe vmyl work
surface (18°x22°x0.30") with two female snap
fasteners, a common-point grounding cord (15'),
one adjustable wrist strap with a 1 megohm
resistor, a 6’ cord and a 7°x13" storage case.

$109.%

Model 2815

BK PRECISON

HAND-HELD
PARTS TESTER

This 2000 count, 3"/ digit LCD
display meter tests capacitance
(20mF), resistance (20MQ),
transistor hFE, SCRs, diodes, LEDS and batteries.
Comes with 9V battery, manual, test leads and
1-year warranty.

$24.%

Model ZPB1

AUDIBLE
CONTINUITY
TESTER

Tester gives a clear audible sound on pomt -to-point
continuity and is suitable for Go/No-Go test for
wires, cables, LEDs, switches, diodes, transistors,
etc. Complete with test probes and detachable
alligator clips. Operates on 9v battery (not incl.).

Electronics Now, March 1993

contact east

North Andover MA 01845
Offer Expires April 30, 1993
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 Same Day Shipment ¢ Low Prices * Money Back Guarantee

Beckman Industrial $1 59 . »

4 DIGIT Model ZRMS225
TRUE RMS DMM

¢ (.25 % accuracy
« 41 segment analog bargraph
e 3-year warranty

Full-function, auto-ranging DMM with 4 digit,
10,000 count resolution measures DC voltage
and current, resistance and true RMS AC
voltage and current. It features a continuity
beeper, diode test, an Auto Min-Max mode, a
relative mode and a probe hold mode. Comes
complete with manual, test leads, battery(9V),
and protective holster.

$129.®

Reg.$159.%
Model R38091F

$109.%

Reg.$139.%
Model R380912

DCA/ACA
CLAMP METER
Functions as 3 1/2 Digit DMM

Transformer jaws measure up to 400A AC/DC
and a peak-hold function provides recall of AG
or DC current surges. As a DMM it measures
AC voitage, DC voltage, AC/OC current and
resistance. The meter has the following
ranges;ACV: 750V; DCV: 200mV, 200V;
DCA/ACA; 200A,400A; Resistance; 2000 ohms
Resolution down to 0.1mV, 0.1A and 1ohm.
Comes complete with test leads , battery,
carrying case and 1-year warranty. Model
R38091F also has a buiit-in temperature
function, 0-1400°F.

$59.%

Reg. $80.%
Model RIM5 Tool Case

$299.00

Regular $365.%
R22-IM5 117 Pc. Tool Kit

THE - :
PROFESSIONAL’S TOOL CASE

« Case top has built-in document holder

e Case hottom is partitioned into 3 areas

» Two removable pallets hold over 60 tools

A handsome black case to organize and transport your valuable tools
and instruments. This is the same quality case used by thousands of
professional field engineers. Case is made of high impact polypropylene,
and has snap-action key locks and a padded handle.

Size: 17 1/2"x 12 1/2" x 5"

117-PC. PROFESSIONAL FIELD SERVICE KIT

The complete kit comes with the tool case described above and a
complete selection of quality, brand-name tools including Diamond,
Xcelite and Weller. The kit includes screwdrivers, pliers, tweezers,
cutters, wrenches, alignment tools, hex driver blades and a crimping
tool, wire stripper, soldering iron & supplies, socket set, penlight,
inspection mirror, hammer and more.

Lifetime Guarantee: Any tool that fails under normal use will
be replaced free of charge.

$149.% pey. s183.0

Model ZC2093

SERVICE VACUUM CLEANER

Features a powerful 2.2 peak HP motor, easy
change double-layer fitter bag, shoulder strap
and built in handle. Toner-safe. Complete with
a 6' Tuflex hose, dusting brush, crevice tool and
brush, tube adapter, snorkel tube and small
dusting brush. 12'x11"x5". 8 Ibs.

$99.% Reg. $128.5

Model RWTCPS

TEMPERATURE
CONTROLLED
SOLDERING SYSTEM

Widely used in industry. It maintains a -
constant tip temperature of 700°F. Grounded tip protects components from
voltage spikes. Comes with power unit, iron, stand, sponge and 700°F tip.

$49.00 Reg. $58.%

Model ZP1KB
BUTANE POWERED
SOLDERING TOOL

With cordless convenience this
4-in-1soldering tool converts from

a solderingiron to blow torch, hot blower or hot knife. Butane gas powered.
Complete with tips, sponge, iron stand and carrying case.

$49.%

Model Z7201F

DIGITAL THERMOMETER

Measures 0° to 159°F, has a hi-lo limit setting, an
accuracy of +1° and a built in clock function. ABS
covered probe is suitable for air/immersion applica-
tions. 1.5V battery incl. 40z.

I Torms: Visa,

[&J Mastercard

| MasterCard |

ORDER TOLL FREE: 1-800-225-5370

In MA: (508) 682-2000

MON S21UC4108|3 ‘C661 Y2IBN

CIRCLE 227 ON FREE INFORMATION CARD
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MABUCHI R/C HOBBY
MOTOR

#RS-550.
Wide
Range: 4 to
15 vDC.
Perfect for
R/C planes
or cars
using either 7.2V or 14.4V Nicad.
Approx. 12,000 RPM. Motor: 2 1/4
In. X 17/16 In. Dia. $2.95 or 4/$10

FANS
Most common
size | TOYO.

31/8 sq. X 7/8 In thick. $6.95

SUPER SPEAKER
DEAL'!

8 Inch Round Woofer.

4 Ohms - 20 Watts !
$4.95 ea.

8032 MICROCONTROLLER
Speed: 12MHZ. 44 Pin PLCC
package. Mfg. by Signetics. 99¢
11.059 MHZ crystal -- $1.25

SIEMENS 4 DIGIT ALPHA -
NUMERIC LED DISPLAYS
4 Big 5 X 7 (.27 Inches) Displays with
buift in CMOS logic. 96 character ASCII
format. 8 bit TTL compatible bidirectional
Data bus. End stackable for any length
display. Overall length package is only
1.4 inches. Very easy to use, requires
only an ASCII input from a microproces-
sor. Built inROM, memory, decoders,
multiplexer, and drivers !!! Pins fit a
standard .600 In. wide IC socket. W/Data
#PD 3435 $5.95 ea. or 5/$24

Computer Grade Caps
15,000 MFD 75 VDC
Small size, mfg. by Cornell Dubilier.
2 In. Diam. X 4 1/4 In. Tall
Part # DCM 153U0758C28B
Perfect for audio amps or regulated power

supplies. 1990 Date Code.

$4.95 ea. or 10 for $35

Phone: (214) 242-8702

TANNER ELECTRONICS

1301 W. Beltline Rd. #105 Carroliton, TX 75006

TERMS: Send check, or use Visa, MC. NO COD. USA, Canada only. Add $3.85
min. for UPS. Texas add sales tax. 90 day Imt. warranty on all items. $15 min.

NICHICON HIGH VOLTAGE ELECTROLYTIC CAPS !
Used in switching  #1 100 MFD /450 VDC , #3 330 MFD /400 VDC
power supplies, Also | 40 mm X 24 mm. 85° C l 45 mm X 30 mm. 85° C.
perfect for vacuum $1.29 RADIAL LEADS $1.95

tube circuits. VERY
#2 330 MFD /250 VDI #4 330 MFD /450 VDC

RARELY SEEN IN
SURPLUS! Factory | 45 mm-X 20 mm. 105° C. | 50 mm X 35 mm. 85° C.

Fresh ! $1.59 $2.79
HI-TECH DISPLAYS
OPTREX LCD

BispL Ay SIEMENS SMART LED DISPLAY

#DLO-7135. 5X7 Red. With built in logic !
Requires only a chip select and an ASCI!
input. Operates on 5 VDC. 1 Inch tall. w/
Data. New Units ! Displays entire 128 char.

2 Line X 16 Characters.
7 Bit ASCIl Input.
#DMC16207H w/ Data.

$7.95 set! PRICECUT! $2.95ea.
EPSON LCD
GRAPHICS DISPLAY 2 2 2

640 X 240 dots - Super twisted nematic type.
Built in-drivers - 4 bit TTL interface. Viewing
area 10-7/16" X 4-5/8". Overall 11-3/8" X
6-1/16". 14 pins for signals and power (+5V,
-12V). Complete 27 page manual.

$19.950r 6/$100 H#EG-7004S-AR

ALPHA-NUMERIC

RED LED ARRAY
7XS LED Matrix. For moving

NOT FOR BEGINNERS !

SIEMENS 4 DIGIT

LED DISPLAY
Red or Green. With built
in logic. 5X7 Matrix. Full

e eoe®ee| message signs, Etc. By IEE.
®8086| 47057 -c/c rows. ASCIl Input. 5 VDC.
(XX X X

.21n. char. With Data.
#PD2435 - RED - $3.95

#2058 - c/arows.2X15In.
w/Data.  Your Choice:

$2.95 ea. or 8 for $14.95 #PD2437 - GREEN -$3.95

CIRCLE 299 ON FREE INFORMATION CARD
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40994 GIBBEL RD.

CRESTWOOD PRODUCTS

HEMET CA. 92544

ORIGINATOR, MANUFACTURER & DISTRIBUTOR
VU-THRU VCR DIAGNOSTIC TOOL

1-800-544-8583
Fax 1-714-658-8769

24HRS 7DAYS

A PRECISION MOLDED, HIGH IMPACT, CLEAR PLASTIC TOOL THAT REPLACES
THE VIDEO CASSETTE WHILE DIAGNOSING THE PROBLEM. THE VCR OR
CAMCORDER WILL FUNCTION IN ALL MODES AND THE MECHANISM WILL BE

UNITED STATES PATENT NO. 5,055,960

A USEFUL AND WORTHWHILE TOOL for the
* *PROFESSIONAL * *STUDENT * *EXPERIMENTOR

USA & CANADA ORDER TOLL FREE OPEN FOR INSPECTION, MEASUREMENT & ADJUSTMENT
VHS - SVHS - VCR’s & CAMCORDERS 4 NOTICE ! E
/ 1 THE ORIGINAL VHS VU-THRU TOOL WILL WORK
7// 7/ IN ALL VCR’S, NEW UNITS OR OLDER UNITS-
, L L/ FRONT LOAD,-TOP LOAD,—SIDE LOAD, AND
R o CAMCORDERS. INCLUDING THE DISCONTINUED
"G" CHASSIS VCR’S.
VI-103 28] (see page 9 of our up-dated ILLUSTRATED &
BETA LI Il & CAMCORDER COPYRIGHTED instruction manual)
_ )
INSTRUCTION E FREE AN}: (;Ig.; ISOL
MANUAL ‘ WITH ANY ORDER 3 3.‘5058.&1
HOW TO: T I v $13.45 total
* Clean Video Heads pg3t 1 0Z. HEAD
$ * Chock tapo end sensors  PE 5 Choeeer V' | ['ANY TWO TOOLS
BVT-100 9.95 * Renew drive wheels pg 4 i RENEWING TOOL $19.90
VHSC - SVHSC 8MM - VCR's . po ';flg;‘"r’f) et e 78 WE PAY S&H
e R | Clean erase & auifio heads P2 gé * ORDER ALL FOUR
A e | | " Check Spindle sensors P8 7.4 $29.85
-»ﬂ V4 /1 |* Adjust tape guides P9 h p
‘/ B = / W e ——— ',';’-/' e Adle:lT?’g(éki‘:g head pe7 . WE PAY S&H
A—T T/, AT T2/ |* USEIN"G" CHASSIS  pg 9
A/ 4 ff b * PLUS MANY TIME d-
, : COD add'$ 3.50
SAVING TIPS CA. orders add 7%
CVT 100 $9.95 EVT 100 $9.95 sales tax

[3)]
n
>
D
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The world’s
finest hand held
multifunction
counter -
incorporates
many unique
functions usually
found only in

very expensive
benrych xrggdels.
Designed for virtually eve{Krmeasurement
application from near DC through Micro-
wave including measuring RF transmission
frequencies-at the maximum possible
distance. The 3000 is also the world’s first
HandiCounter® with Period, Time

Interval and Ratio measurement

capability. @ $259.

ALL NEW
TECHNOLOGY!
The Interceptor
follows & locks on
even when frequency
changes and intercepts
ALL FM Two-Way
Transmissions without
gaps in coverage. It
does not have to
tune through RF

ANS
N

\\_

Spectrum to
capture
signals.
CC
Classified as
Communication Test Instrument -
Increase your RF Security!! $359.

w7

NEW! The R20 is both a
sensitive RF signal
strength meter (for ALL
RF signals) and a near
field AM receiger. The 10
segment LED bargraph
resgmnds with nognl;irll)al
3dB increments to RF
signal level received
through the built
in antenna.

*119.

10Hz

| Variable and

Our full range
counter with
barﬁrzaph 10Hz to
3GHz. Ultra-high
sensitivity, 4 fast
gate times,
outstanding
quality-low,

low price.

199.

Our Active
Préselector allows
you to pick-up
transmissions or
frequencies at 10
times the
distance. Use
with our
HandiCounter®
or
R-10 Interceptor™
10MHz - 1
Tunable over 5
octaves

*995.

NEW! Ideal com-
panion for use with
the R10 FM
Communications
Interceptor™ to
measure sub audible
signalling tones off
the air. The TC200
can also be used with
scanners and
communications receiver to
monitor sub audible tones.

p—1
—
—1
—
=
==

?

179.
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s i
Hi

e/lz gh Sensitivity,
High Resolution and Accuracy, includes a
Bargraph, + 1PPM TCX0, Two Inputs,
Adjustable Trigger Level, Trigger

old Button

%579.

Optional +.1TXCO: $135.

The Original Pocket
Sized Cgll?natler.
1MHz to 24GHz -
8 digit LED.
rsvleaximized .
nsitivity, £ 1ppm
TCXO. Irlyclude}s)p
Hold Switch, NiCads

d Charger/
aAlziapter! 3 s99.

Vinyl Carry Case

CC12 - Padded Black Vinyl carrying case for
2300 size LED Counters..............cccooovseceeeen $12
CC30 - Padded Black Vinyl carrying case for
3000 size LCD counters. ...........oc...oimeeenns $15
Antennas

TA100S Telescoping Whip Antenna ......$ 12
Antenna Packs:

Ant-Pak 1 (includes RD27, RD800,
TA100S = Save $11) ..o $ 65
Ant-Pak 2 (includes five assorted rubber
ducks, 27-1000MHz - Save $32) .............. $99
Probes

P30 - Counter/Oscilloscope probe - for direct
coupling to signal sources or circuit test
points. %x/ 10x, switchable ........c.ccccccconneen, $35
P101- Low-Pass probe attenuates RF noise
from Audio frequencies. Has two stage low
pass filter. $20

(o B ol on o p Yl Y17 ol o

AR FTEY i
Wl IS lnbalats ] WIS

Factory Direct 1-800_327-5912

ORDER LINE

305-771-2050 ¢ FAX 305-771-2052

5821 NE 14th Ave, Ft. Lauderdale, FL 33334
5% Ship/Handling (Max $10) US. & Canada.
15% outside continental U.S.

Visa, Master Card, C.0.D., Cash or Money
Order only.

MON S21U0A03|T ‘€661 Yol
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Electronics Education
Preparing You For a Job In The 90°s

Part 1 DC Digital 1 Basic Gates
Part 2 AC Digital 2 Flip-Flops
Part 3 Semiconductors Digital 3 Multiplexers
Part 4 Power Supplies  Digital 4 Converters
Part 5 Amplifiers Digital 5 Memory
Part 6 Oscillators Digital 6 MPU - I0’s

Only $34.95 each

Call TO]]. Free Mail Check or Money Order To:
1-800-678-6113  ycanpo videos

P.O. Box 928
Viga & Master Card Accepted Greenville, OH 45331

UCANDO ... "Changing The Way The World Learns Electronics"

CIRCLE 276 ON FREE INFORMATION CARD

Question: Who needs a Zenith Personal Information Terminal?
Answer: With all these features and the low price, everyone!

Worried about security? Need 24 hour communications?
Choose from 10,000 codes to allow Attach & printer and use 8s a
only suthorized users to communicate. dedicated auto receiver terminal for

unnattended reception.

Know & pifot?
Use to access the new DUAT service
to file fight pians, check the weather,
and more!

Need to access multiuser

computer systems? !
Talk to mainframes and more with

* the ASCIl and DEC VTS2 terming) s

Want to dia/ your regular
phone automatically?
Stores up to 26 numbers for voice,
data, or auto-logon dialing.

Want high speed communications?
Attach & high speed modem and
communicate with other users or

G gevices 21 up 1o 9800 baud!

emulstion modes. {Model ZTX-11-Z onty).

o ASCH. DEC V52 emelation = Paralel printer port . -unyuuua RS-232 port |mn-z nm . cun vidoo ovpet * New in crigmal bax

o Bailt-in 300 haud auls o Phooe 4. diskng soqponce o Switch for siagle o mel-  » Tws phose focks: ive snd > Progam in Basic by external  VIIN maeeal
- Mmwer modem storage line phone phone computpr
R 1
(o9
5 ZTX-11-Z with RS-232 $75 2TX-1-UZ without RS-232 $50
5
- COMPUTER BUSINESS MART
2 10215 Buena Vista Avenue, Suite A ® Santee, CA 92071
w
g (619) 449-9040 e+ FAX (619) 449-7929
8| wiIsA —  MasteCard — AMEX —  Discover — COD — PO
w

[oA]
N
>
o]
N
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HSC leads the way to savings with
the best in Silicon

AR

Just in - industrial torque wrenches by Mountz. These brand new items are
calibrated from 20 to 200 kgf.cm and feature

(" TV Modulator -- Industrial Strength!
Just what you needed to finish that home television station...this Channel 2

modulator by Telemet! These used units accepta
™ composite video signal and audio and provide a
VHF television carrier (channel 2) modulated by
the input signal. 19" Rack mount chassis. Sche-
matic included. Full Manual available, $5
HSC#13657

____ Hereis an unusual item...a resettable G-force gauge! This
Fm_w high quality item is used to detect mechanical shocks in
o excess of 15 G's...perfect for determining if your shipment

was dropped by the shipping company, or use to calibrate

Valley Exotica!}

i Torque Wrench -- Industrial Strength!\

=3 —— ]
- ) =click" action torque control. Snap-fit heads
— 4\\_,_ include useful 3/8° ratchet, 11/16", 30 mm and
O ) | 13mm open ends, and 17mm box end.
— S HSC# 13655 Set only $19.95 |
\W e ’ B

$59.95 y

(" Test for Shock -- Industrial Strength! w

. .

{ More from HSC's Project Locker...
We've scoured our shelves once again for rare & unusual parts that will get you
thinking of the many uses to which they may be put. Many items you just won't
find anywhere else, and our prices will encourage youto dream up new projects! L '

A. Macintosh peripheral device adaptor converts okder Mac 128&512
style peripherals (9-pin D conn.) to the Mac Plus and higher Mini-DIN
connector. Requires 15-17 VAC input (use HSC# 12918 16VAC
adapter, $3.95 and HSC# 2068 3mm plug, $.59 ) HSC #13001 $5.95

B. Heatsink with complementary Darlington Pair transistors measures
3" x 6.25° x 1°, has 2N6031 (NPN) and 2N6058 {PNP) already
mounted. BOV, 12A. hFE = 750 to 18000 @ 6A. HSC#9677 $5.95

C. Microswitch 103SR11A-1Proximity Sensor - Halt-effect detector
4| operateson§ VDC 4 mA, sources 3.5 VOC max 20mA in presence of
greater than 25 Gauss magnetic field. 43" dia. x 17 (nuts not Included)
With spec. sheet. HSC #5319 $.99 en

| B. Tiny switching power supply, pertect for powering asingle 3.5 hard
‘| disk drive. 2" x 6.257 x 1.25". Made by Skynet, used, tested good.
Salectable 110/220VAC input, 5VDC @2Aand 12VDC @1.5A0utput,
HSC #12758 §17.50 ea

E. Nine-digit. eight decimal point numeric LCD with soiderable connec-
" | ton strip. No funny sockets neededl .5 high digits, overall size of
display .75"x3". Pinoutincluded. HSC#13518 $1.95ea. or 10/$15.00

F. Miniature Toggle Switch ~ SPDT 125VAC 6A or'250VAC 3A

Standard type on-on switch, solder eyelet terminais. Any hobbyist

should have at least a handtui in his parts binl Now you can afford t... F
HSC# SW104 10/$6.95

‘| G. High value Capacitor - .047 Farad (yes, that's Enrad ) at 5.5V in
apackage only .5"dla. and 3"tall. Good for CMOS memory back-up,
otc. Made by Sohio. HSC# 10771 $.29 ea. or 10/$2.49

H. Leviton 6608 touch-activated dimmer control ~ Make any metal
surtace of contact dim an incandescent lamp (up to 150W) simpiy by

S
-

3

\ HSC# 13065  $59.00

/

‘<> Detalled data sheet enclosed. HSC# 13656 §5.95
5
o

your rocket sled! Measures 2" tallona? 518"‘square base. touching it UL Recognized 120VAC dimmer module has three H
connections: line, load and touch contact. Think of the applications!
I —————— S @'}5 1.5"x275" HSC# 13037 $5.95 ea -
Perestroika Fallout...Soviet Science Collector's Items! f "

History on the march! Empires crumbling! Eager young sclentists being trained for the new worid orderl We took advantage of the changing world scene to bring you
these unique items that are also great vaiues...Russian (formerly Soviet) microscopes! The manual calls them training microscopes, we wouid probably call them student-
grade instruments, afthough they are not toys. Thay are both biological (tluminated from below via mirror}
is of metal construction, has two objective lanses (8x, 20x) and three eyepieces (7x. 10x, 15x}. A recent volume purchase allows us to lower the price to $59.00. The one
on the right is mada of plastic, with tixed fenses giving 60X overall magnification. The optical assembly will store in its own basa. giving a lightweight. compact (5"x9"x
1.5") package partectfor carrying ina backpack for fleid trips,, It comes withtwo specimen jars, tweezers. slides, etc. thataiso store inthe base. The quality and workmanship
on both units are surprsingty good., given the stories we've heard of Soviet labor woes. Now you can own a piece of history, or just an inexpensive, decent MiCroscope.

1s. The one on the loft

tor transp: P

=
—)

HSC# 95062 $19.95

R R s 9

(" For your IBM-Comaptible computer...

1.ReplacementFan - syour computer working fine, butjust noisy? You would
be surprised at how much dust gets sucked through the power supply. This
gums up the bearings of the fan, which then starts to howl. Don't replace the
power supply, just change out the fan| Brand new 12 VDC .20A fans, 3 1/8°

2. Western Digital 16-Bit (AT) Hard/Floppy Controller with SIO, P1O ports --
Save slots, save money! WD1003S-WA4 controller will handle two MFM hard
drives at 2:1 interleave, two floppy drives (up to 1.44 MB) and also gives you
Serial and Parallel Ports. Drive cables included, no manual but installation is

typical procedure for AT's. HSC# 13659 y

(" Solar Stuff for the Sunshine-Savant!

Check out these great items that work on free energy! Go solar & savel
1) Solar Battery Charger -- Small unit (2.5” x 4.5 x 1.57) has hinged lid with
solar celiarray for optimum sunangle. Can charge two AA or C Ni-Cd batteries
(not included). LED indicates optimum charge rate. HSC#80050 $12.95
2)Solar Rechargeable Flashlight - perfectfor camping, emergencies...Never
needs batteries! 2.5" x 1.25 x 3" fits in purse, backpack. HSC#80048 $11.95
3) 4-Power Radio -- Good-sounding AM/FM radio has solar panei for daytime
use. or its internal dynamo can be cranked to charge internal energy source
for up to a half-hour of listening time! Also runs off regular AA batteries or DC
Adapter (neither included). Great for emergencies, power outages, camping,
etc. 3" x6"x 1.5" You may never buy batteries againi HSC#80051 $29.95
4) Solar Education Kit -- includes small solar celf (1.75"x 3" x .257), booklet,
small DC motor, fan blade, spinner disks, stickers, etc. Good for child's school
or science fair project. HSC #80017 $9.95
5) Solar Musical Keychain -- plays melody in bright sunlight. also has LED
flashlight so you can find that keyhole in the dark! HSC # 80053 $4.95 )

Toll Free (Orders Only) 1-800-4 HALTED (1-800-442-5833)
Retail Stores;

3500 Ryder St., Santa Clara, CA 95051
4837 Amber Ln., Sacramento, CA 95841

(408) 732-1573
(916) 338-2545

. |.5" long shaft. They will provide up to 30 oz.-in. of torque at
square body with mounting holes on 2 13/16" centers. HSC# 13712 $9.95 |

$19.95 o

- [C. Heavy dutyCoil-cords -- Two types available. Makes connections
‘|to moving fixtures easy! Rugged SJO insulation, slightly dusty.
yd
/
/

_("Attention: Robot Builders & Hobbyists!}t

A. Justinl 12VDC two-speed reversible motors, perfect for your own personal E
_ | R2-D2's locomotion! These motors are 3" dia. x 4.5" long with a

2700 RPM, unloaded speed is closer to 5000 RPM. De-

|| pending on load they draw anywhere trom 5 to 9 amps. The
.31"(5/16") dia. shaftis cutwith gear teeth, butyou could still

t| put a pulley or gear with a set-screw on it. Generous 33"

long leads are color-coded for easy hook-up. Connection

+| diagram and torque curve chart provided. These motors are new,
but slightly dusty. HSC# 13617 $7.95 ea.

TS

g
LR B. 12VDC SPDT Relay - Just the thing for controliing the above motor [
P\ﬁ1 (infact, they are both left-overs from acamper-jack system). C.P. Clare -
\

.Q.I .

GP3R211ND1000 relay s rated at 10 amps, uses solderless quick-

These are not easy to find, and only limited quantities are available!
* | HSC# 13620 20AWG, S cond., §' stretches to 24’ $5.95
HSC# 13621 18AWG, 4 cond., 4’ stretches to 25' $7.95

D. Stepper Motors -- Two types , both 12VDC, sorry, no docs on

either one yet... we'd appreciate info if you have itl  /
At left, Howard Ind. Model 1-18-4200, 3.6° per
step, 1.75" x 1.75" x 1.75" HSC #13036 $7.50 A
At right, Minebea Co. "Astrosyn™ Model 23LM-
i C331-03, 1.8° per step, 2.25" x 2.25" x 3° with
k bracket (not shown) HSC #13594 $4.95

" Now Available...New HSC Catalog!!

| Finally, it's here! Months in the making, copiously illustrated.... our new 48-page

catalog, listing thousands ot electronic essentials. is now available! Send $1.00
(or get one free with any order) and thanks for waiting patiently!

7 i
Terms: Some quantities imitedt: allitems subjectto prior saie. Minimum order:$10.00 plus shipping. Orders
“under $20.00 subject to $2.00 handling fee, in addition to shipping. All orders shipped FOB Santa Clara, CA
(this means you pay lreightl) by UPS Surface (no P.C. Boxes) uniess otherwise specified, in which case

(707) 792-2277

6819 Redwood Dr., Cotati, CA 94931

prevaliing carrier rate plus $5.00 handling tee applies. Prepaid orders thatdon't include shipping charges will
be shippad freight COD. There is a $4.00 UPS charge added to shipping charges for COD shipments, It you
have qQuestions about your order, Pleasa call Customar Service at (408} 732-1854 M-F 9AM to 5PM PST.
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A recession-proof business!
Own your own

computer repair business

or add computer repair
to your existing business.

TechServ can put you into your own computer
repair business quickly, economically and efficiently.
Research indicates that during a recession, computer
repair businesses will grow at twice the rate of
hardware sales. TechServ's complete support
program gives you the opportunity to be a part of
this tast growing industry.
+Proven Marketing Plan
- Recognition
Nationally recognized trademarks and logos give
you immediate recognition as a professional
computer repair specialist in your area.
» Training
Level 1 286/386/486/586
Troubleshooting, upgrades, advanced
diagnostics
Level 2 Networking/Novel/Unix/Multi-user/
Multi-tasking configuration/Installation/
Maintenance.Prepare for C.N.E.
(Certified Network Engineer) test
+ Parts and Board Repair
Single source for OEM/generic parts and board
repair. Order 7 days a week/24 hours a day.
$45 million in parts in stock, ready to ship any
where, overnight if required.
- Documentation
We provide manuals, documentation and
advanced diagnostic software.
» New Hardware
We provide new hardware for IBM, Compag,
Ap Ee and compatibles at huge discounts. Custom
build your own systems.
Over 300 dealers worldwide
Find out why the Wall Street Journal and Fortune
Magazine call computer repair the business
opportunity of the 1990s.

Call TechServ at (800) 873-7378

or (212) 967-1865 or fill out coupon below and mail to:

techagiy,

America's largest chain of independent,
licensed computer repair centers

253 West 28th Street, New York, NY 10001

__________________ —
NAME
ADDRESS -
cy STATE palg
TELEPHONE {RE 1/93]

IF YOU'RE NOT
RECYGLING
YOU'RE THROWING
ITALL AWAY.

A little reminder from the Environmental Defense Fund
that if you're not recycling, you’re throwing away a lot more
than just your trash.

You and your community can recycle. Write the Environ-
mental Defense Fund at: EDF-Recycling, 257 Park Avenue
South, New York, NY 10010, for a free brochure that will tell

you virtually everything you
need to know about recycling, @'ﬁ!q'
™ 1

© 1988 EDF
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RAINBOW KI

RADAR SIGNAL
DETECTOR

It you think that a sen-
sitive radar detector is a
complicated piece of
equipment, take a look at
this new kit. This simple,
yet effective, detector
circuit can be built in
less than an hour and
can be tuned to respond
to signals between
50MHz to 500GHz. It's a
fun kit to build and play
with. A cigarette lighter
plug is included. Size
1"x3%" operates on 9 to

15v DC.
KIT RSD-1  $12.95

WIRELESS FM MIKE

Small but mighty .8"x1"
PCB, will really stomp
out a signal well over 400
yds. This is a buftered
wireless mike that oper-
ates on 80 to 120 MHz
FM. Comes complete
with a microphone, and
9V battery connector.
Operates on 6 to 12v DC.

KITWM-1  $12.95

STROBE LIGHT

If you need an attention
getter, or warning light,
you need the strobe light
kit. Use it for emergency
light for autos, for model
planes or radio towers.
Even use it on your bicy-
cle. Operates on 6 or 12v
DC and has a variable

strobe rate.
KIT ST-1 $8.95

DIGITAL THERMOMETER

Have you ever wanted to
tell temperature changes
fast & accurately? The
DT-1 kit will turn your
digital volt meter into an
accurate digital thermo-
meter with .1 degree res-
olution. It gives you a 250
degree window with a
range from -40F to 300F
degrees. It has a remote
sensor .25" sq. that can
be mounted many feet from
the meter if need be.

KIT DT-1 $8.95

Use this BIG EAR ampli-
fier to listen through
walls, hear conversa-
tions across the room.
Beef up the sensitivity
with a parabolic reflector
and hear blocks away.
Due to the size, the BIG
EAR can be hidden about
anywhere. Use the ear-
phones from a pocket
transistor radio to listen.
Makes an ultra-sensitive
intercom. Can also be
used as a general pui-
pose 1.5W amp. We sup-
ply a mini-microphone in
the kit. You can also use
any 8 to 45 ohm speaker.
Operates on 6 to 12v DC.

Size 1"'x1.75"
KIT AA-1 $10.95

PHONE BUG

Small but mighty, so
smali it fits anywhere.
Telephone line powered,
never needs batteries.
Transmits both sides of
a phone conversation
loud and clear, wireless,
to any FM radio at great
distances away. Variable
tunes 70MHz to 130MHz.
It can also be used to
make any phone a speak-
er phone. Size .55"x1".

KIT TEL-B1 $10.95

GHTS

Want to attract atten-
tion? These kits are
perfect for decorating
name tags, lighting up
your hat, or fiashing
lights for your model
trains. Some peopie use
them to simulate a burg-
lar alarm for autos. Put it
in a box, set it on your
dash and it looks like the
real thing. Each kit con-
tains two LEDs that alter-
nates flashing. Operates
on a 9v battery. Size

5"x.5"
KIT RB-2 $3.45

AC LINE MO’NITOR

This is something every
computer user, photog-
rapher, or anyone that
must maintain a safe
usable AC line voltage
should have handy. Mon-
itor the voltage of your
motor home's 110v AC
generator inside the
motor home. Every tech-
nician’s bench needs
this item. The AC line
monitor will Indicate,
with muiti-color LEDs,
what voltage is being
distributed to your
equipment at that par-
ticular outlet.

KIT LM-110 $10.95

PHONE RECORDING
SWITCH

This telephone line
powered switch is smalil
enough to install any-
where only .9"x.6". Every
time someone picks up
the phone the tape
recorder will record both
‘sides of the conversa-
tion automatically. Use it
in your office to record
all phone conversations
so you don't lose that im-
portant address you
wrote on the back of an
envelope.

KIT TEL-SW 1$10.95

BUSY PHONE LIGHT

Add this little kit to any
or all of your phones.
When any extensions are
in use the LED will light.
Uses a 9v battery. P.C.
Board 1"x%2". Complete
with etched & drilled
PCB, all parts and sche-
matics.

KIT TEL-LIT-1$9.95

CAPACITANCE METER

This easy to build kit will
turn your digital volt
meter into a CAPACITOR
METER. Turn that junk
box of unmarked capaci-
tors into a fortune. Meas-
ures capacitors from
{2pF to 2.2uF. Operates
on a 9v battery. Size

1.75"x2"
KITCA-2 $1295

Have you ever been in
your car, boat, or camper
- you try to start your
motor but the battery is
dead? The BATTERY
MONITOR kit uses the
cigarette lighter plug
outlet to monitor the true
battery voltage. Multi-
color LEDs indicate the
voltage in 1v steps from
11v to 15v, green means
great, yellow is good,
and red — call the tow
truck or get out the oars.
Size 1.2'"'x1.75"

$5.95

KIT LM-12

VOICE ACTIVATED
SWITCH

This vox can be used to
operate a tape recorder,
ham radio, CB radio. Use
it to turn on an alarm.
The output can operate a
load up to 100ma. It wiil
operate a relay, lights,
motor, or LEDs. What
could you do with a
sound activiated switch?
Size 1.5"x1.25"

$6.95

KiT VOX-1

LIE DETECTOR

This kit can be great fun
at parties. Lie and an
audible tone will change,
the more you lie the
more the tone changes.
When you lie your palms
& forehead sweat. This
kit allows you to meas-
ure these changes. Only
a very slight amount of
change will cause the
tone to increase in fre-
quency. Operates on 6 to

12v DC. Size
KIT LD-1 $9.95

printed circuit board, schematic and all the parts.

LPS-1

LIMW-1

LASER KITS

Laser Switching Power Supply Kit, input 12V DC .75-1.25A. Output 2 t0 3 KV
at 3-4.5 MA, trigger voltage of approx. 8-10 KV. Complete with 6.25’" x 2.25"

IMW Laser Tube, NEW Mini He-Ne 1.125*" dia. x 5.75"' long, perfect for
experimenters and laser projects. Works great with above power supply LPS-1.

$39.95

Mirror and Motor Kit—This unigue kit allows you to project Lissajous patterns
on walls and ceiling. Change the pattern by changing the speed of the motors.
Comes complete with 2 motors, front surface mirrors, motor brackets, rheostat
control to control #1 motor, and high power resistors to use on #2 motor.

* SPECIAL x

Laser Power Supply Kit
IMW Laser Tube
Mirror and Motor Kit

ALL 3 FOR $99.95

LIMW-
MM-2

LSP-1

1

9V 100MA rechargeable
Ni-cad batteries. This 9V
Ni-cad is truly a 9V not the
standard 7.2V you're accus-
tomed to. Use over and over.

EwW

housing and schematic.

Z

10/$29.95

»

THIS MANUAL
CONTAINS ALL

OUR KITS.

9V battery charger kit. This kit is a must
when you buy 9V Ni-cads, charges 2 batteries
at once. Use on 110V AC or with a 12V DC
cigarette lighter plug which is included.
Comes complete with parts, P.C. board,

$19.95

1 2.2 8 3 8802828428806 2.8 840 688082888024

SCHEMATICS, PARTS &
P.C. BOARD LAYOUTS
FOR ALL OF THE
RAINBOW KITS.

YOUR OWN PARTS TO
CONSTRUCT ANY OF

USE

KIT BOOK $14.95

$5.00 OFF IF YOU
BUY ANY KIT.
L8 8. 8.8 8.8 2.8 0.8 800008288808 8488648808844

TV NOTCH FILTERS

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

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

NOTE: Ann Tv Filter Kits are sold for educational purposes only. You must obtaln permis-
sion 110m your local cabie company belcre using these filters on your cabie system.

CHOICE

195

EACH

Please add sullicient postage

To Order Call
317-291-7262

AARR AR AR ARRR AR AR R AR AR AN

We will accept telephone orders for Visa & Mastercard
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'DR. "CHIP" MUNK-SAYUS—! The Time
_» eosresncosTegncTy) | Hlas Come...

NT TooOL
jQuaLiTy S }

d SERVICE ...to send for the latest copy of the free Consumer

AFFORD, ABILITY Information Catalog.
X It lists more than R00 free or low-cost gov-
CI | ernment publications on topics like money, food,
Jjobs, children, cars, health, and federal benefits.

1‘ Hundreds of " Chip" expe rts agree with | . Iiogl ttvgastecartlolther Igimflte, send tioday for

Dr. Munk! TECPS PC based DCTO- |  song your name snd address tar o0 oo e
! v ] a €3S LO:

controller development tools are the most

cost effective for veterans or beginners. g‘;;:‘;t"::nﬁ;’;m““n Center

Now, the same product.s used by t.he Pueblo, Colorado 81009

worlds largest corporations and univ-

ersities are more affordable thanm ever. | . ,.uicsorvics ortnis publicssion and the consumer

Our prodllcts oﬂ'er many ﬁme saving Information Center of the U.S. General Services Administration.
features, a 6 month parts and labor

warranty and toll free technical support. D ES h To p E nclo SUFES

Call today for a free information package

 and price list, M e R e -

| 6805 PRIMER FOR BEGINNERS. . .. ........ $195.00| B o Higidy

‘ 6805/68HC05/68HC11 CROSS ASSEMBLERS. . . . . $99.00 | . 4

‘ 6805/68HC05 SIMULATOR / DEBUGGERS . . .... $99.00 ‘ y

| 68705P3,P5,U3,U5,R3,RS PROGRAMMERS FROM $349.00 | .t K S

: 68HC705/68HC805 PROGRAMMERS FROM $395.00 " How you start your project is important,

| COMPLETE PC BASED DEV. SYSTEMS FROM $449.00 But how you finish it can make a difference!

| 6SHC05/68HCI1 REAL TIME EMULATORS FROM $895.00

| | ® RIGID 1/16” ALUMINUM SHELL ® P.C.B. STANDOFFS
-——-y/ | ® HARDWOOD TRIM ® $9.99 - $24.99
TECI__// | e CONTEMPORARY STYLING e FREE BROCHURE

CALL TOLL FREE 1-800-336-8321 || A~

The Engineers Collaborative, Inc. ' El_grﬁ(l;:{? PRODUCTS
Rt #3 Box 8C, Barton, VT 05822 USA | L U

TE_IJ:(SOZ)SZS_SESS FAX:(802)52§_3451t \15020 La Grange Road [JSuite 21000 Orland Park, Winois DGOAGZJ

CIRCLE 274 ON FREE INFORMATION CARD

TELEPHONE DECODER |RECRILIRUEVREIUY
Ours is The BEST ! - ]

Here's why: Here's why: B
Our D$S4000-MDCS includes
Built-in Serial Port * 2000 Dir
and tone digits (displays t-
CALLER 1.D.* FREE sofr
* Help screens * Mem-

u

The IMPC-620 Converfer

Attn: Caller ID Programmers/Developers

DOS Caller ID develo&nent "Toolbox”
* Decode/Capture Software source - $15
* CID test generator software - $1056

T.ogs BOTH pulse
digits * Built-in
1ata capture

OURS IS

THE ONLY UNIT W ches digits . :
from TV, Radio Br « - PHONES, s ol 1D menaoes POy
etc.) * Operater 2 9V battery *|
Scrolling LCD set on Serial Port [ YNNIV IR I T VA RS
* 30 DAY M’ . Serial Port * 2000 |MRMAMCALLRACI S0 MEL
Digit Mer 4 tone digits (displays 7 foana
type with . EE PC IBM-compatible Elad CONVERIER

3. 00

Keeps data while turned =

s low as $42.

~ Incl. sch e
ALY UNIT WITH BUILT-IN T amrrorewa] CALLER LD, BOOK
1V, Radio Broadcasts, nearby COMPORT | 60 pgs - Schemaic &
’ Operates 24 hours continuous {ALSO SAVES EACH CALL TO DISK] Theosy $14.50 w/purch

i * International MicroFower Inc.
H‘gi‘:;ﬁ:::gza%;l;:cﬁg;lso DAY 65 Palm Drive, Camarillo, CA 93010

software * W
OFF * OURS I»
MICROPHONE (c.
CELLULAR - PHON.
on single 9V battery * 5.
MONEY BACK GUARAN\.

Electronics Now, March 1993

1-800-992-3511 MC 7/ VISA
from $179.00 (Base unit) @ A Resid MUST add sal
@ DEALER INQUIRIES WELCOME (31} ovdars add $3.50 S&H (87,00 1f COD)

[3)]
N
>
2]
o]
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800 445 7717

= L E= 317 8427115
COMMUNICATIONS
ACE Communications Monitor Division
| 10707 East 106th Street Fishers, IN 46038

AOR AR1000XLT

$449.00

AM Broadcast to
Microwave ad
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.

AR2500

$449.00

2016 Channels
1to 1300MHz
Camputer Control

62 Scan Banks, 16 Search Banks, 35 Channels
per second. 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 1/4H x 5 5/8W x 6 1/2D. Wt.
11b. Fax fact # 305

AR3000

$1195.00
400 Channels
100KHz to 2036MHz

Extreme coverage, excellent sensitivity, plus
processor controlled band pass filtering and
attenuation to eliminate interference. Top rated
receiver in its class, offers AM, NFM Wide FM,
LSB, USB, CW modes. RS232 control. Lockout
in search. 4 priority channels. Delay & hold &
Freescan modes. AC/DC pwr cord and whip ant.
included. Size: 3 1/7H x 5 2/5W x 7 7/8D. Wt
2lbs., 100z. Fax fact document #105.

Free Stuff

Demo disk of SCS (scanner
control system) software for AR
3000 & AR2500. Call toll free
to order. Also, Free with AR2500: Control
software, a $49.95 value. Allocation chart of all
voice frequencies. Dial Fax Facts for doc. #999.

shi

Dial 317 849 8683 to get instant tech information FREE from your Fax!
You can obtain specs and info on these products and more by dialing our Fax Facts
automated service. Call our number from your fax, then request the document as listed
below. Start your fax and the document will start printing immediately on your fax!

|
Scanner & Shortwave I

Mobile Scanners I

Bearcat
760XLTM

$249.95
100 Channel
800 MHz
Five banks of 20 channels each. Covers 29-54,
118-174, 406-512 and 806-954MHz (with cell
lock). Features scan, search, delay, priority,
memory backup, lockout, service search, &
keylock. Includes AC/DC cords, ming brkt,
antenna. Size: 4 3/8 x 6 15/16 x 1 5/8. Wt
4.51bs. Fax fact document #550.

Bearcat
590XLTX

$199.956
100 Channel
11 Band

Five banks of 20 channels each. Covers 29-54,
118-174, and 406-512MHz.  Features scan,
search, delay, priority, memory backup, lockout,
service search, & keylock. Includes AC/DC
cords, mtng brkt, antenna. Size: 7 3/8 x6 15/16 x
1 5/8. Wt: 4.1lbs. Fax fact document #570.

Bearcat
560XLTZ

$99.95

16 Channel
10 Band
Compact, digital programmable unit covers 29-
54, 136-174, and 406-512MHz. Features scan,
WX search, delay, priority, memory backup,
lockout, review,& auto delay. Includes AC/DC
cords, mtng brkt, antenna. Size: 73/8x21/2x1
5/8. Wt: 2.51bs. Fax fact document #560.

Trident PP i T ‘-“‘i'i ST
! [
e O] CH B0

Scan/CB. Optional laser/wide radar
Scans pre-programmed by state channels in low,
high, UHF & T bands. Weather, 40 ch. CB
receive plus mobile relay. Size: 5 5/8 x4 7/8 x 1
3/4. Wt: 1.51bs.  Fax fact document #580.

AOR 900 $239.95
100 Channel 800 MHz
Five scan banks 5 search
banks. Covers 29-54, 118-
174, 406-512 and 830-950
MHz (no cell lock). Features scan, search, delay,
priority, permanent memory, lockout, backlite, &
keylock. Includes AC/DC adaptor, belt clip,
antennas. Size: 5 3/4H x 2W x 1 1/2D. Wt:
120z.. Fax fact document #650.

Bearcat 200XLTN
$229.95 200 Channels800MHz
Ten scan banks plus search. Covers
29-54, 118-174, 406-512 and 806
956 MHz (with cell lock). Features
scan, search, delay, 10 priorities,
mem backup, lockout, WX search, &
keylock. Includes NiCad & Chrgr. Size: 13/8x2
11/16 x 7 1/2. Wt. 32 oz. Fax Facts # 450

Bearcat 100XLTN Now $159.95
100 Channels, Keyboard Programmable.
Sirnilar to 200XLTN above without 800MHz. Fax facts #460
Bearcat 70XLTP Only $139.95
20 Channels Keyboard Programmable.

10 Band Hand Held with Ni-Cads & Charger. Fax facts #470
Bearcat 56XLTR Now $99.95!

10 Channels Keyboard Programmable.
10 Band with LCD. Requires SAA's . Fax facts #480

Mag Mount Antenna. Easy to install whip antenna with 20’
of coax & heavy duty magnet BNC MA 100 $19.95
Base Antenna. 25 to 1000MHz coverage with 50’ of coax.
All ing hardware included. BNC AS 300 $59.95
External Speaker. Base or mobile mount. MS190 $19.50
Wide Band Pre-Amp. Varisble gain up to 20dB covers 100
KHz to 1500MHz. 9Vbatt included. BNC. GW-2 $89.00
Interference Filter. Filters and climinates common causes of
interference to scanners. BNC. Model MPIF-1.  $59.00
Downconverter. Converts 800MHz freqs to 400MHz for 3
band scanners. Quartz locked, 9V batt. DC89. $89.00
Extended Warranties & Service. Extended warmanties
available for most models. Call for quote. Out of warranty
service by ex- Bearcat/Regency factory techs. Call for quote.

Call Toll Free, 24 Hours a Day! Dial 1-800-445-7717. Fax Order Line1-800-448-1084

800 numbers operational in all 50 states, plus Canada. For international voice lines, dial 317-842-7115 or fax 317-849-8794
ACE Communications 10707 East 106th Street, Fishers, IN 46038
Service & Support hours: Mon. - Fri. 9 AM. to 6 P.M., Sat 104 EST. MasterCard, Visa, Checks, Approved P.0.'s & C.O.D.
(addSSCO)&AMB((addS%) Pnces spoclﬁahonsandmhbtlnysubyec(bdﬂnge Flat rate shipping & handling charge, $4.95
C.OD. Oneweek trial, no retums acceptad two weeks after original receipt

per unit. B>

, o exp

ipping
without substantial rmdong charge. All units canry full factory wammanty. Indiana residents add sales tax
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Table Top Scanners
Bearcat 855XLTE Now $179.95!

50 Channels Keyboard Programmable with 800MHz. LCD
display, lock, priority, Search, WX, Fax facts #655

Bearcat 142XIM  Only $87.95

16 Channels with 10 bands. LED display, lockout, priority, WX
scan , review key and memory backup. Fax facts #660.

Bearcat 147XLJ Now $89.95

16 Channels with 10 bands. Track tuned, LED display, priority,
WX search, review, memory backup. Fax facts #670.

Bearcat 172XIM Only $124.95
16 Channels with 10 bands. Track tuned, LED display, priority,
WX search, review, memory backup. Fax facts #680.

Bearcat
800X1LX
$239.95

12 bands and 40 channels with 800MHz and
nothing cut out. AC or DC. Fax facts #690.

Hand Held Scanners I

2 Way Radios I

VHF hi band programmable mobiles as low as
$299.95. Call for quotes or Fax Fact #755

MON SIIUONIIDIT ‘E661 YOIBW
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| nickel-titanium alloy called nitinol. At room

1| How fast can Muscle Wires activate?

11 quickly as 1/1000 of a second. To relax, the wire

4 overheating.

Connect Musde Wires “ to o battery or other
power source and watch them contract in length
up to five percent! Remove power, and they
relax and are ready for millions more cydles.

Create direct linear action without heavy gears,
coils, or motors. Use Muscle Wires in robots,
models, planes, railroads ~ anywhere you need

small, strong all-electric motion. ﬁ

What Are Muscle Wires?

Muscle Wires are highly processed strands of a

temperature they are easily stretched by up 10 3%
of their length. When conducting an electric current
they return to their original “unstretched” shape
with a force thousands of times their weight.

How strong are Muscle Wires?

The force a wire pulls with varies wiih size, from
35 to 330 grams. For more sirength, use several
wires in parallel.

They contract as fast as they are heated - as

must cool again. Rates of many cycles per second
are possible with active cooling.

Flexinol Muscle Wire Specifications

Wire Diameter 50 um 100 pm 150 ym |

Resistance 910 Q/m 150 Q/m S0 Qum |
Comract Force 35 grams 150 grams 330 grams |
Typical Current 50 mA 180 mA 400 mA ]

How much power do Muscle Wires need?
Power varies with wire diameter, length, and

' surrounding conditions. Once the wire has fully

shortened, power should be reduced to prevent

What are the advantages of Muscle Wires?

Small size, light weight, low power, very high
strength-10-weight ratio, precise control, AC or DC
activation, long life and direct linear action and
much more!

ELECTRONIC SHOPPER CLASSIFIED

MISCELLANEOUS
ELECTRONICS FOR SALE

TRANSIENT SURGE and ground fault protection
now in one complete unit. $98.95 S/H $5.00. NY
residents add appr. sales tax. Safety Unlimited,
1743 Baldwin Road, Yorktown Hts., NY 10598.

USED “Sweet Art” computer cake deco-
rating machine. Can reproduce photos
using edible food color on cakes. Widow
must sacrifice. Make offer. (619)
944-7244.

RF EQUIPMENT: Blonder Tongue modulators
&6) $200.00 — $400.00, channel 6 processors (2)

250.00, output combiners (2) $150.00. Pico
Macom band pass filters (4) $200.00. Equipment
cabinets 42" high with doors (2) $250.00. All ex-
cellent condition. Call (602) 483-6621.

PLANS-KITS-SCHEMATICS

DESCRAMBLER KITS. Complete cable kit
$44.95. Complete satellite kit $49.95. Add $5.00
shipping. Free brochure. No New York sales.
Summit RS, Box 489, Bronx, NY 10465.

BUILD YOUR own neighborhood FM stereo or
television station. Send SASE for complete cata-
log. Sunset Electronics, 16776 Bernardo Center
Drive, Suite 110B, San Diego, CA 92128.

BUILD — FIVE digit, ohms, capacitance, frequen-
¢y, pulse, multimeter. Board and instructions
$9.95. Bagnall Electronics, 179 May, Fairfield, CT
06430.

SPY ON THE EARTH

See live on your PC
what satellites in orbit see

FM STEREO TRANSMITTER kit will broadcast
any audio signal to FM stereo radios throughout
yourhome. Uses unique BA1404 iC. Complete kit:
PC board/components — $24.00. Visa/MC.
TENTRONIX, 3605 Broken Arrow, Coeur d’Alene,
ID 83814. (208) 664-2312.

BARE BONES EPROM programmer. Plans/MS-
DOS disk $15.00. Also parts/kits/assembled. Ser-
geant, 809 W. San Antonio, San Marcos, TX
78666.

280 SBC $60.00. 8K ROM, 8K RAM, 48 bits I/0.
M6809 SBC $60.00. 8K ROM, 8K RAM, 32 bits I/
0. 64180 SBC (surplus) $65.00. 64K ROM, 64K
RAM, One CIO, stepping motor driver, power sup-
ply. 24 output pins, 8 bit A/D converter. J&M Inc.,
83 Seaman Road, West Orange, NJ 07052, TEL:
(201) 325-1892.

SINGLE BOARD COMPUTERS — An 8051AH
based SBC with RS-232 circuitry; socketed 8K
EPROM; 128 byte RAM; large breadboard area;
14 1/O ports. FREE programming software.
$29.75 (kit) or $40.75 (assembied). Suncoast
Te(éhréologies, PO Box 5835RE, Spring Hill, FL
34606.

ASSEMBLY LANGUAGE BASICS for the 8051.
A beginners guide to the world of . ASM program-
ming. This 60+ page bookiet contains detailed
instructions and working programs. Includes 8051
initialization codes, I/0. serial port and LCD mod-
ule programming. Also includes schematics and
programs to build; telephone dialer, LCD dialing
displays and MORE. Only $16.00 (includes 360K
.ASM program disk) Suncoast Technologies, PO
Box 5835RE, Spring Hill, FL 34606.

DESCRAMBLING, NEW secret manual. Build
your own descramblers for cable and subscription
TV. Instructions, schematics for SSAVI, gated
sync, Sinewave, (HBQO, Cinemax, Showtime,
UHF, Adult) $12.95, $2.00 postage. Cabletronics,
Box 30502S, Bethesda, MD 20824.

STAINLESS STEEL SCREWS, nuts, & washers.
Fastener kits. Free catalog. "RUSTY BOLT,” Box
708S, North Attleboro, MA 02761.

“ELECTRONICS ENGINEERING” starter kits
are here. Prepared by somebody who worked for
over 20 prestigious electronics companies, he
knows. Also, “Nuclear Physics’ starter kits are
back! Masterpiece quality. $19.95 per kit, $34.95
both. Try them. Customers satisfaction continues
to be job one. Farah, Farah, PO Box 2464, Sarnia,
Ontario N7T 7T1. (519) 332-4824.

DESCRAMBLER KITS. Complete cable kit
$44.95. Complete satellite kit $49.95. Add $5.00
shipping. Free brochure. No New York sales.
Summit RS, Box 489, Bronx, NY 10465.

Get our new 96 page Book and Muscle
Wire Sample Kit. It has 20 cm of 50 um,
and 40 ¢m each of 100 and 150 um
diameter Muscle Wires (1 meter total),
plus crimps & instructions — everything you
need to get moving today!

Ask for our FREE Muscle Wires Technical Brochure

TOLL FREE 24 Hour Order Line

800-374-5764

VISA MasterCard

BDDk and
Sample Kiy
onl}

$29-5¢

Mondo-tronics

524 San Anselmo Ave. #107
San Anselmo, CA 94960
Questions: 415-455-9330
Fox: 415.455-9333 Pl $4.00
Internet: mondo@holonet.net 0rders add 1oy

Infernational Orders Welcome! First C}ass P&H: $9.00

o
n
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Learn how you can benefit greatly from this exciting
new technology. Send $25 ($30 air, $35 overseas) for
our fantastic 12 diskette set of professional quality
copyrighted programs (IBM type) that does satellite
tracking, data acquisition, image processing, file
conversion and much more. Diskette package
includes all programs, C language source code for a
popular satellite image acquisition program, hardware
schematics, catalog and $25 discount certificate.

Reception guaranteed Worldwide
Absolutely legal
No satellite dish needed
For FREE information log on to our bulletin board
with your MODEM at (718) 740-3911 or cali (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

SATELLITE EQUIPMENT

VIDEOCIPHER Il DESCRAMBLING manual.
Schematics, video, and audio. Explains DES,
Eprom, CloneMaster, 3Musketeer, Pay-per-view
HBO, Cinemax, Showtime, Adult, etc.) $16.95,
2.00 postage. Schematics for Videocypher Plus,
$20.00. Schematics for Videocypher 032, $15.00.
Collection of software to copy and alter Eprom
codes, $25.00. Cabletronics, Box 30502S, Beth-
esda, MD.20824.

TELEPHONE

MONITOR CORDLESS and cellular phone con-
versations easily. Send $8.00 to: Smaslar, 8
Banks Ave., Johnson City, NY 13790.

REPAIRS-SERVICES

CREATIVE ELECTRONIC technician looking for
R&D work that can be done at home. Analog or
digital circuits. D.Cousins, 13 Tioga St., Newton
Falls, OH 44444,

Wwww.americanradiohistorv.comm


www.americanradiohistory.com

DELUXE ROBOT BASE

Two reversible DC motors with 4" wheels, battery
compartment with 3V and 9V out, H-Bridge driver
board. TTL input. Dia. 11". Runs on six "D" cells.
Schematic included. $29.95 each

SCANNER
PACKAGE
386 DX 20 MHz system, 3 MB RAM, 360K 5.25"
floppy, 20 MB harddrive, Hercules-compatible mono
monitor. Canon flatbed scanner with JLaser AT-3
interface, drivers and software. $899.00

CANON FLATBED SCANNER
300 x 300 DPI, with PC I/O card, cable, software and
documentation. Reconditioned. $299 95

Call or FAX for Price. ou..cte!.

XT CASES
Brand new in box, with hardware.

$17.95

INTECH A301

High voltage FET OP - AMP.

Gain = 100,000 = 115V,

CMRR = 100dB. List over

$200. New. With spec sheets.
$69.95

INTECH

A2974

(CY2235) General

purpose 12-bit DAC.

List over $150. New.

With spec sheet.
$49.95

@ l’mnuh‘»«
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150 WATT

REGULATED

SWITCHING

SUPPLY

‘Wow!36 Volt DC - 4.2 Ampere output, 120-220 Volt

AC input. Attractive black shockproof case, 4.75" x

3" x 10.5". Designed for Convergent Computer Co.
$19.95 each

HEAT SINK ASSORTMENT
50 heat sinks. Popular sizes and styles.

$2.95

AT CASES
Brand new. Missing some hardware. $19.95

CERMETEK
CH1770
INTELLIGENT
MODEM
300/1200 BPS.
$14.95 Each

POCKET REFERENCES!

*» Pocket Ref - 480 pages of tables, maps, formulas,
constants and conversions that fitin your shirt pocket
(3.2" x 5.4" x 0.6"). The greatest pocket reference of
all timel $9.95 each

*Pocket PCRef - 320 pages of hard to find informa-
tion for IBM PC's and compatibles, including seventy
pages of hard drive listings. Best of all, it fits in your
shirt pocket (3.2" x 5.4" x0.4")  $14.95 each

ATARI 5200

TRACK BALL

CONTROLLER

Don't use Atari? Useful for robotics applications!
Contains two 15° shaft encoders on shafts with ball
bearings, 2.24" dia. ball, logic board, two 12-key
membrane keypads. Resolution better than 0.015" on
two axes. $12.95 each

MS-DOS 5.0
3.5" diskettes. New, in box.
$24.95

10 TURN POT
KNOB

Clarodial Model 400.
0.25" shaft diameter.
Shown approx. actual
size.

$4.95 each

IR REMOTE CONTROL/
RECEIVER KIT

Your imagination is the only limitation for the uses of
this device. The controller is new and fully assembled.
1t has thirty function buttons, each of which causes the
transmitter to emit a unique infra-red pulse train
Originally, the receiver was mounted in a satellite re-
ceiver; the satellite receivers are all gone but we have
reproduced the IR receiver and are offering it here in
kit form. The IR RECEIVER KIT can be assembled
in less than an hour. We also furnish the IC which
servedas the IR decoder and controller. A decoder can
be breadboarded around this chip. To make life easier,
we haveall the schematic diagrams, including the dia-
gram of the satellite receiver.

PAY

RADIO

DECODER

(CODART)

Payradio? That’s right. Part of a system that broadcast
purchased programs late at night, these Codart units
would turn on one of two tape recorders when a coded
tone was broadcast. Contains a Z-80 with 4K of
EPROM, 2K of battery-backed up RAM, 18-key
keyboard, 8-digit display and relays for the recorders.
Reprogram it to make your own stereo or lamp timer,
or atime lock tokeep the kids from watching too much
TV. With documents. 2 for $19.95

LITZ WIRE

One size only: 5x44. Ideal

frequency range 350-850 KHz

Part #NELA 5/44 SPSN. We

have several spools from (125 to 1 Lb., sold by the
hundredth pound at 49¢ pec unit. 0.01 Lb. = approx.
130 ft. For example, 0.27 Lb. spool at 49¢/0.01 Lb. =
$13.23, and is approx. 3500 ft. Sorry, we do not cut.
Subject to stock on hand.

JOHNSON
PERMANENT
- MAGNET
. DC MOTOR
HG970 series. 24 VDC @ 2A (under load). Husky
motor measures 2.75" L x 2" dia., with 0.25" dia. shaft
$9 95 each

on each end. New.

ROBOT
SERVO
MOTOR
5VDCbidirectional gearmotor with 3.3K SL feedback
pot. Rubberdrive wheel provides frictioncontact with
outside world $4.95 each

SWIVEL
MAGNET

200 Gauss neodymium
magnet mounted on a
frame with ball bearing
pivo. 6 for $9.95

“N" TO "SMA"
ADAPTER
$4.95 each

PICOFUSE BLOWOUT
1A or 1.5 A (preformed leads)
1.5 A (long leads)

20 for $7.95
10 for $5.95

STUDIOLINE STEREOTRACK I
BETTER THAN DBX1
Stereo separation greater than 90dB! Includes special
receivers for autotrack signals, authorization codes
*FSK format) Microprocessor controlled varactor
TV tuner, 10.7 MHz LP. circuit. Includes DUAL
compressor/expander circuitry for both left and right
channels. Brand new! Comprehensive schematic
package included!

Two Units, Schematic Pack - Only $49.95

SOLD FOR EXPERIMENTAL USE ONLY1
NOT INTENDED FOR USE ON PAY CABLE SERVICES.

ALLTRONICS

2300 Zanker Road ¢ San Jose, CA 95131

VISA - MC - AMEX cards accepted. Minimum order $15.00.
Callfornia residents add 8.25% sales tax. Shipplng additional on all orders.

Phone (408) 943-9773 « Fax (408) 943-9776

CIRCLE 215 ON FREE INFORMATION CARD
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Retail Store Hours:
M-F 9-6 « Sat. 10-3

Also Visit:

ASCII ELECTRONICS
1020 Marietta Way
Reno, NV 89431
(702) 3558822
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VSIS I TSI SY.

SILVER PLATING ON-THE-JOB.
COOL CONDUCTIVITY.
CONVENIENT ANYWHERE.

Cool-Amp is a proven product that silver-plates
high amp connections (any connections) on the
job. It is very simple to use. Slmply clean the
contact and apply o s

with a damp rag. & _°
Cool-Amp adheres e ©
permanently. It
is equal to
electroplating in
performance. Sl ?

Use Cool-Amp to reduce malntenance time.
Use it on all current carrying connections.
Prevent power losses and overheating from
copper oxide. Time-tested for over 35 years.

ORDER FACTORY DIRECT

T (P
cEoL-AMP
Cool-Amp Conducto-Lube Company

15834 Upper Boones Ferry Road - Lake Oswego, Oregon 97035
(503) 624-6426 - Fax (503) 624-6436

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRR
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IF YOU NEED
A CONDUCTIVE LUBRICANT
YOU NEED CONDUCTO-LUBE.

Conducto-Lube is an excellent lubricant which is highly
conductive because it contains pure silver. Conducto-Lube
was originally developed for use in high speed air blast
breakers to improve conduc- -
tivity and lubrication. (Other
lubricants are often non-
conductive, even resistant.)

The uses of Conducto-Lube
continue to expand — from
switches and breakers, to
electronics and virtually any
application where a conduc-
tive lubricant is needed.

Conductivity is demonstrated by inserting 115 VAC test prongs
into a container of Conducto-Lube and establishing a circuit. Photo
shows low voltage (115 VAC) continuity through a container.

ORDER FACTORY DIRECT

Cool-Amp Conducto-Lube Company
15834 Upper Boones Ferry Road - Lake Oswego, Oregon 97035
(503) 624-6426 - Fax (503) 624-6436

m\\\“\\\\
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Electronics Now, March 1993

Knight 'Patrdl® II
Talking Security System
A high-end alarm at an affordable price!

® Stops burglars before they break-in by verbally
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.

O Speakers announce location
of prowlers. |

® Alert/ Sleep monitoring modes. 1 Al e
® Alpha-numeric LCD keypad. 1
® Multipte user alarm codes.

® Continuous power monitoring.
® Expandable and MORE!

Paladin Clectronics

19425-B Soledad Cyn. Rd. é_{; ,
Suite 333 Dept. RES

Canyon Country, CA 91351
(805) 251-8725

Dealer enquiries invited.

Cql’

ELECTRONIC SHOPPER CLASSIFIED

BUSINESS OPPORTUNITIES

EASY WORK(! Excellent pay! Assemble products
athome. Call tolt free 1 (800) 467-5566 ext. 11068.

GUARANTEED! $1,000.00 weekly. Home em-
ployment directory. Start immediately. Rush
$10.00: PW House Enterprise, Box 438764, Chi-
cago, IL 60643.

TELEVISION & STEREO business. Good in-
come year round. Ketchikan, Alaska, Box 8060
99901. Phone (907) 225-2350.

UNIVERSAL MICROPROCESSOR SIiM-
ULATOR/DEBUGGER V2.0 each CPU $90.00.
Simulates the Z8, Z80, 8048, 8051, 8085, 6800,
6801, 6805, 6809, 6811, 6303, 6502, and 65C02.
Features cross assembler, disassembler, win-
dowed source level debugger/simulator. Addi-
tional CPU simulators are $50.00 each. ROMY-8
EPROM Emulator $155.00 Emulates the
EPROMSs 2716-27256. Code-patching with as-
sembler. Monitors address bus. 90 day warranty.
J&M Inc., 83 Seaman Road, West Orange, NJ
07052, TEL: (201) 325-1892, FAX: (201)
736-4567.

COMPUTER HARDWARE

COMPUTER SOFTWARE

IBM PC and laptops video digitizer, connects to
cameracorder, 640 by 480 resolution. 256 gray
levels $89.98. Demo disk $3.00, information
$1.00. Colorburst, Box 3091, Nashua, NH 03061.
Phone (603) 891-1588.

386/486 CPU heat sinks, patented, best perfor-
mance anywhere, u-install. Send $18.00/1,
$30.00/2. 8’ NOGAL, Box 2123-re, Buffalo, NY
14240.

COMPUTER CONTROLLED security system
for home or business. Use any IBM PC com-
patible computer. Inctudes infrared, various
sensors and software. State of the Art security
at a reasonable cost. Send for free brochure.
Weick Products, 8132 Firestone Ste 119, Down-
ey, CA 90241.

Give Us
A Look.

Thousands of
unusual items for the
electronically
minded. Power
supplies, batteries,

- e

lamps, switches,
solenoids, electrical
components, electronic
instruments, tools, motors,
pumps, fans, fiber optics,
2 lenses, lab suPpIies, ta.pe,
7 magnets, containers, office
supplies, science books, and
A

toys. Amazing secret source of surplus
items 50% to 90% off original prices. Send the
information card for a free catalog.

SCIENCE
& SURPLUS
601 LINDEN PLACE ® EVANSTON IL 60202

AMERICAN

CIRCLE 282 ON FREE INFORMATION CARD

4]
N
>
]
N

GET ON AMATEUR TV

You don't need to take a Morse code test
to transmit TV pictures. The new no-code
ham license and Secrets of ATVis all you
need to get started! The book is full of
useful information on equipment, refer-
ence material and who to contact. Order
ATV Secrets for only $9.98 ($2.00 S&H)

YOU CAN PASS THE CODELESS
HAM RADIO TEST AND WE

GUARANTEE IT!

It's easy and fun with the NARA Educa-
tion Package. You get Don Stoner’'s Ham
Radio Handbook, |\BM or Macintosh com-
patible software to test your knowledge
after you have studied the book; an exten-
sive list of Volunteer Examiners you can
contact, the FCC Rules and Regulations
for ham radio, a copy of Amateur Radio
King of Hobbies, plus a bonus copy of our
journal, The Amateur Radio Communica-
tor, by mail. The NARA Education Pack-
age is only $29.95 for the IBM or $49.95
for the Mac version ($3.00 S&H).

Join NARA today and enjoy the exciting
world of ham radio — and beginners don't
need to know the code! A one-year NARA
membership & subscription to The Ama-
teur Radio Communicator is only $10.00.

HN!RS CALL US

ODAY!!
NATIONAL AMATEUR RADIO ASSOCIATION

P.O. Box 598, Redmond, WA 98073
Orders Only 1-800-GOT-2-HAM
Inquiries (206) 869-8052

WwWww americanradiohistorv comm

VIRUSFREE SHAREWARE; 29 MEGABYTES
$29.00, add $29.00/29MB increment up to 580
MEGABYTES. $3.00 shipping/100MB. 24hr
order/info/fax: 1 (800) 876-8496, Visa-MC.
Sgl{gRE-NET, POB 12368, Oklahoma City, OK
73157.

PC BOARD and schematic design software for
the 1BM PC/compatible. Create professional PCB
layouts (with autorouting — requires EGA) and
electronics schematics (CGA) with these inex-
pensive shareware programs. Both for $7.00.
SUNCOAST TECHNOLOGIES, PO Box 5835RE,
Spring Hill, FL 34606.

PROGRAM THE 8051 microcontrolier in Basic
with this PC/compatible shareware collection.
Disk contains Editor, Basic Compiler, Assembler,
Disassembler, Procomm plus 3 surprise
programs. Only $7.00 from SUNCOAST
TECHNOLOGIES, PO Box 5835RE, Spring Hill,
FL 34606.

CROSS PART DATABASE SOFTWARE:
Crosses common electronic component part
numbers to SYLVANIA and PHILIPS replace-
ments. Contains approximately 31,000 part num-
bers. 3-3%2 inch disks. CROSS PART IDENTIFY
SOFTWARE: Crosses prefixes of electronic com-
ponent part numbers to their manufacturer.
DATABASE — $38.00 IDENTIFY — $10.00 MC,
Visa, check, money orders accepted. CPS
SOFTWARE, PO Box 28, Blackwell, OK 74631.
(405) 363-4330.

50-MEGABYTES programming SRC/utilities. C/

ASM/PAS/Basic $50.00, $3.00 shipping: 24hr

order/info/fax: 1 (800) 876-8496, Visa-MC.

?;QRE-NET, POB 12368, Oklahoma City, OK
7.

SHAREWARE! THOUSANDS OF IBM PRO-
GRAMS. $3.00 S&H for 2 disks full plus catalog
disk. American Software, PO Box 509, Suite M7,
Roseville, MI 48066-0509.

ELECTRONICS SOFTWARE. From $2.00 per
disk. IBM 5.25". Free catalog on disk. Generic
Software, Box 502, Dayton, OH 45401.

CDROM MSDOS 550 + meg shareware, games,
ham-radio, programming, etc. Sept. 92 $24.95.
Caddies $4.95 1 (800) 786-9907 (510) 947-1644
Fax.

VIRTUAL REALITY... Experience the future!
Demos, games, huge! 6 programs, VGA, $15.00.
CYBERSTATION, Dept. E1, 12124 James St.,
Holland, MI 49424. Specify format.

NEVER BEFORE! 20,000 shareware programs
on three CD-ROM discs. $69.00 plus $5.00 ship-
ping. Astounding value! Dealers wanted! Crosley,
Box 276H, Alburg, VT 05440. (514) 739-9328.

EDUCATION

TEACH YOURSELF electronics and digital
basics. Programmed courses. $17.00 each, both
$29.00. Satisfaction guaranteed. TEK, 6050 NW
68th St., Parkland, FL 33067.
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Save on cable rental fees!
CABLE TV
DESCRAMBLERS
WE’LL BEAT ANY PRICE

l
I
= JERROLD-TOCOM-—ZENITH- HAMLIN - OAK
I
I
I

—CooEEEE TN

PIONEER— SCIENTIFIC ATLANTA I
» 24 HOUR SHIPMENTS! I

- MONEY BACK GUARANTEE! = QUANTITY DISCOUNTS!
MASTER CARD / AMEX / VISA / C.0.D |

SSHN -

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

j caLrou-reee 1-800-284-8432 |

I CABLE WAREHOUSE I

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

NO FLOHIDA SALES

\ Anyone implying theft of service will be denied assistance. /
— 1  *» ¥ 5§ & 8 8 B 8 |

—
ViSA
|

ACTIVE— We Waent

INTEGRATED CIRCUITS
MEMORY
EPROMS
CIRCUIT
DIODES

TRANSISTORS

Tel 310-494-4851

Yeur

NEW OR USED!
EW OR USED
OARDS

Fax 310-494-4913
1891 Obispo Ave Signal Hill, CA 90804

Prototype it....... FAST!

ﬁ. with ProtoQuick 8051 or Z8
Uﬁ comper snge s corpuies
-+ Up 1o 32K EPROM and 8K RAM
12 3G 0. plaied (hrouph prolo area

A5232 C sera! port w D525 conn
Opsy 1 EPROM w source code

ready to aun - Sv. only
pregicagtion assembler inchded

T ProtoQuick Z8 and 8051

$99. 00

Run prototype appiications or expermental nardware
fram the serial port - WITHOUT PROGRAMMING!

; .'1 Quality Microwave TV Antennas

¢ 55-Channel Dish System $199.95
* 36-Channel Dish System  $149.95
 20-Channe! Dish System  $124.95

« Dptional Comemercial Grd Antenna {not shown) Add $50.00
o Yagl Antennas, Cumponenm Custom Tuning Available

« Calf or write (SASE) for "FREE" Catalog
=" PHILLIPS-TECH ELECTRONICS
Dish SYS'em P.0. Box 8533 « Scottsdale, AZ 85252
LIFETIME

1 | WIRELESS CABLE - IFTS - MMODS - Amateur TV
Ullra High Gain 50db{+)  Tuneable 1.9 to 2.7 Ghz.

{602) 947-7700 (S3.00 Credit all phone orders)
WARRANTY  MasterCard o ¥isa o Amencan Express o COD's o fuaniity Priting

CB RADIO OWNERS!

customers since 1976! Catalog $2.
CBC INTERNATIONAL, INC.
P.O. BOX 31500RS,

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

PHOENIX, AZ 85046

* GENERAL RADIOTELEPHONE LICENSE
% RADAR ENDORSEMENT
% ALL AMATEUR RADIO LICENSES

% SECOND CLASS RADIOTELEGRAPH

GENERAL RADIOTELEPHONE
OPERATOR LICENSE

For years this FCC License has been
highly sought after by ALL ELECTRONIC
TECHNICIANS as required by most em-
ployers. This License has become the most
highly respected “ticket” in the AVION-
1CS, MARINE, and ELECTRONICS field.
The key to job opportunities, advance-
ments and top pay. With the FCC license
on your resume, the employer knows that
the applicant has a firm grasp on RADIO
ELECTRONICS.

A solid foundation that can be built
upon to meet the demand of any job situa-
tion.

M.O., Cks, COD, MC/Visa & Invoice.)

COMPLETE "FCC" LICENSE PREPERATION

* BETTER POSITIONS
* OPPORTUNITIES & HIGH PAY
* EXCITING CAREERS

T

PUBLICATION

SECOND CLASS
RADIOTELEGRAPH LICENSE

The Marine Industry is continuously
growing. This means lots of job opportuni-
ties. After six months training many earn
$45,000 to $55.000 for a eight month year.
Once you become a RADIO OFFICER the
payis even higher. Does this sound good?
All you need is our "RADIOTELEGRAPH
PACKAGE" to get started for your Second
Class Radiotelegraph License.

1000's of Satisfied Customers
Including tech schools, colleges, Avionics shops, military centers.
~ALSO FEATURING -

Merchant Marine Radio Officer Handbook,
Landmobile and Marine Technical Handbook, and...

By popular request - "THE COMPLETE ELECTRONICS CAREER GUIDE". This will
open your mind to the many job opportunities in the Electronics field. How & Whereto
find them. A must for beginners or anyone in electronics. (We offer Same Day Service-

WHY TAKE CHANCES?
Our most up-to-date Home Study MANUALS,
AUDIOS, VIDEOS, or PC DISKS. Make it so
reasonable, fast and easy.

REASONS WHY EFFECTIVE
# Actual test experience
# Concise and to the point
¢ Quick reference
¢ Only relevant information
# Simply and clearly written
¢ Seminar experience

***WHAT THEY SAY*"*

"The day I took the test everyone who passed
had your material.” ].D., Puerto Rico.

"Your study questions were nothing short of
outstanding. Thank you for such a complete
course.” E.T., Lemon Grove, CA.

"1 was well prepared and actually enjoyed taking
the exam.” M.A.E., Walford, MD.

WPT Pubiications
FREE DETAILS
7015 NE 61st Ave - Vancouver, WA 98661
(206) 750-9933 » 1-800-800-7588
NAME
ADDRESS

STATE ____2IP

MON SOILUOIO8IT ‘E66L YoIBN
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Touch Tone Decoder Display

From

MoTron Electronics

The Tone-Master™ Line of Hand Held Tone
Decoder Display Products.
Tones from a telephone, scanner, tape
recorder, or nearly any audio source.
16 digit LCD display with 80 characler scroilable memory

High speed decoding--up lo 25 digits per second
Portable 9 volt battery or external power operation
c letel

d-ak

Decode Touch

==
==
_

r5-232 18003389058

HoTron Electronics
Tone-Master TH-16 PLUS 7% becoe

no

[ . P y

Metal enclosure with bullt-in monitor speaker, only 2.75"x6.1" x 1.2"

TM-16 Plus includes RS-232 ou
ic date/time/ ber |

tput and Software for optional

S A N

$229.00
$299.00

310 Garficld
9058 -

ging using your P
1 year Warranty on parts and labor
30 day Money Back Guarantee (less shipping and hsndilng)

TM-16 Standard Mode!
TM-16-PLUS RS-232 Model
{IBM Compatible logging Software included)
S/H $5 USA/Canads. $15 Foreign. Viss, MasterCard & American Express Accepted
MoTron Electronics -

Orders: (800) 338- Info: (503) 687-2118 -

PS-12 AC Power Adaptor $10.00
C-904 Laptop Computer Cable $10.00
C-905 Desktop Computer Cable $10.00

Strect Suite 4 = Eugene OR 97402
Fax: (503) 687-2492

uses the printer port of your PC

40-Pin Eproms, 5-Gang and
Emulator to 32K X 8.
INTRONICS, INC.

The Pocket Programmer | I

The portable Eprom programmer that

of an internal card. The software has 24
easy to use functions and programs
27/25/28/68764 & Cmos from 16K
(2K X 8)—2M (256K x 8) Eproms
(32 pin socket, UpGradeable to
8Meg). Adapters available for MCU’s,

$129.95

...to send for the latest copy of the free
Consumer Information Catalog. It lists more
than 200 free or low-cost government
publications. Send your name and address to:

Consumer Information Center
Department TH, Pueblo, Colorado 81008

SHOPPER
CLASSIFIED

COMPONENTS

ELECTRONIC COMPONENTS, Great prices,
hard to find items catalog. Large SASE to
BK‘{\:;ZC:;JY Components, Box 3893, Logan, Utah

STAINLESS STEEL SCREWS, nuts, & washers.
Fastener kits. Free catalog. "RUSTY BOLT,” Box
708S, North Attleboro, MA 02761.

AUDIO-VIDEO-LASERS

1BM PC and laptops video digitizer, connects to
cameracorder, 640 by 480 resolution. 256 gray
levels $89.98. Demo disk $3.00, information
$1.00. Colorburst, Box 3091, Nashua, NH 03061.
Phone (603) 891-1588.

instead

able —3 Test

Qﬁi:'s o M )
~300L452?go’§o AI dS (31%%1

Test chips for JERROLD, TOCOM, ZENITH, SA. &

\more. Puts cable boxes in foll service mode. Easy inst-
allation. Zenith only $39.95. Mast others under $50ca.

anti jces &'
Noa-hl\brﬁxw%abzgmmal

vailable.

equip For g as ¢ tomt 8id anly.

Eprom

COHIULAR  TELEPHONE : OWNERS:

DISCOUNT PRICES ACCESSORIES,ALL BRANDS
CAR-HOME, TRICKLE BATTERY ELIMINATORS-
CHARGERS,REPLACEMENT BATTERIES, LEATHER
CASES,MINI-BUTTON,REPLACEMENT ANTENNAS,
ETC.CALL-WRITE CAT.&$5 DISCOUNT COUPON.

MISCELLANEOUS
ELECTRONICS WANTED

WANTED: EXCESS ELECTRONIC INVENTO-
RY. IC's, MEMORY EPROMS, PAL’s, LED’s,
DIODES, TRANSISTORS. CALL ACTIVE
MICRO, (310) 494-4851 OR FAX (310) 494-4913,

SURVEILLANCE _

COUNTERSURVEILLANCE Electronic Oevices

Miniature Transmitter Kits.. $29.95
| Voice Changers,Phone Scramblers,Vehicle Tracking,Phone
Recording Systems, Bug & Phone Tap Detectors, & More!

CALL IDENTIFIER device » disptays calters phone number

Box 13723 Add $3.00 for shipping.
Edwardsville, KS 66113 A4 $3.75 for COD.
(913) 422-2094 Visa/Master Charge

before you answer with date & time of catt...$49.85
FOR CATALOG SEND $5.00 TO...

|
imp.o. Box 337, Buftalo, NY 14226 (716) 691-3476

LESS BUSTER'S ELECTRONICS
2039 CIVIC CENTER DRIVE STE. #178E
N.L.V., NV. 89030 TEL:1-702-642-0325

Take
Stock

IN America \Uh

SAVINGS
.BONDS

Assembled and Tested Filters
as low as $16 each
in quantities of 10 or more
Kit Filters
as low as $8 each
in quantities of 21 or mare

Eliminates...
* Beeping and Buzzing
* Severe Interference

BRITISH

Micro Thinc.
P.O. Box 63-6025
Margate, F1 33063

AWARD

Brochure $1 (305)-752-9202

MVDISK1 B4k....$75 ONLY
Dos IN ROM' MVDISK2 380k..$150 75
m  MVDISK3 144m.$195
WOALOS SMALLEST PC ! 8 08 8 s I N G L E Includes
AOBOTS ALARMS AECOROERS 00S * CGA,EGA & VGA
campatible.

$271K oTyY

THREE EASY STEPS:
. Develop on PC

BOARD

* Design large multi layer

1
o . Downloa o
2 |5 s inee zemom $95$GL arY M P T E boards.
E -2 PARALLEL  -LCO INTERFACE * One level pull down menu
8] -3 SERIAL -KEYBOARD INPUT and quick keys for fast
q -PC TYPE BUS -REAL TIME CLK (] l. t H,o
S | -e105 oPTION -BATTERY 0R SV youks UTOMATION
z - * Dot matrix, laser, plotter,
S il e Gerber & N.C. drill output 7840 ANGEL RIDGE ROAD
” S YEAR LIMITED WARRANTY il ATHENS OHIO 45701
& —_— * 6 Month Free update (614) 592 1810
1< @ Merrimack, NH Free Demo Visa & MasterCard Accepled
b (508) 702 9507
o}
w i
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NEW

PRODUCTS

ADAPTER KIT. Aimed at lab
and field-service techni-
cians in telecommunica-
tions, data communica-
tions, and broadcast indus-
tries, the Model 5748
Maxi-Universal Adapter Kit
from ITT Pomona allows
users to adapt almost any
coaxial and termination
type to another, including
the ability to sample unin-
terrupted signal continuity.
Users can make their own
adapter combinations,
such as SMA-to-BNC or
BNC-to-double banana
plugs. The kit includes two
male and female con-
nectors each of BNC,
TNC, SMA, "N, UHF,
mini-UHF, "'F"" and RCA;
six intermediate couplers;
one double banana plug:;
one double banana jack;
and a "'T" sampler. All
adapters have, gold-plated
center pins and silver-
plated bodies. They are
packaged in a durable, re-
usable plastic case.

The Model 5748 Maxi-
Universal Adapter Kit costs
$199. —ITT Pomona Elec-
tronics, 1500 East Ninth
Street, P.O. Box 2767,
Pomona, CA 91769;
Phone: 714-623-3463;
Fax: 714-629-3317.

CIRCLE 24 ON FREE
INFORMATION CARD

PCB ARTWORK \

( FI:HXZIHX"{}S MADE EASY!

*Are you tired of laying down tape or wire wrapping to make printed circuit art?
Endthe n/ghtmare with the PCBoards CircuitLayoutProgram forjust$99.00!
Easily creats single or double-sided circuit boards withpro fessionalresults.”

e Horc, CGA, EGA, VGA, & SuperVGA » Coppar fiood for building ground pianes
® Use mouse and/or keyboard e Block move, copy, fotate, save, etc.
o Built-in help screens e Comes with dot-matrix & laser output
e Dip and Sip footprint libraries o Make your own films with 1x laser art
e Build custom parts easily e Gerber and Excellon output available

Requirements: DOS 3.0 or later, 1 disk drive, 384k of RAM, IBM-PC or compatible
| Download Demos from our 24hr BBS at (205) 933-2954 |

PCBoards Software Prices: | Add on Software:

PCBoards Layout 99.00 PCRoute Autorouter 99.00
Gerber and Excellon Drivers 49.00 PCRoute+ Autorouter 149.00
Plotter Drivers 49.00 | SuperCAD Schematic 99.00
Demo Package (all software) 10.00 SuperCAD+ Schematic 199.00

Use PCBoards, PCRoute. and SuperCAD as.a “system" to create pcb art from a schematic!

\ PCBoards - 2110 14th Avenue South, Birmingham, AL 35205 /Ph. (800}473-PCBS Fax (205)933-2954 )

Is your Cable Company
Alienating You?

Say NO to unearthly

rental fees!
Owning your cable
equipment saves you
the high cost of
ﬂ monthly equipment

' rental charges, and

gives you control of
your TV.

"'We have the Best in

Everquest ® Panasonic ¢ Jerrold ¢ Zenith ¢ Pioneer
Scientific Atlanta ® Oak * Eagle ¢ Hamlin ® Tocom

1 800 624-11350

Tl
h o 4
== }

=t 4

P.O. Box 241296 » Omaha, NE 68124-5296
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MUSIC For The IBM :

B.S. & MLS.

In Computer Science

QO NOTATION - $99.95
0 SEQUENCING " .
/RECORDING - From $39. * Approved for tuition reimbursement by
QTRAINING - From $39. leading companies
gmg‘bagafdd B E :;g' * ALL COURSES THROUGH HOME STUDY
ib Sound Board - $79. F
0 Sound Blaster Board - $109. ne@ ey A=
FREE CATALOG GREAT PRICES earning power AMERICAN
2 *A
OPTRONICS TECHNOLOGY B pproved Gdajeatrss
P.O. Box 3239 available
Ashland, OR ™ 97520 , _ COMPUTER
For free information call: SCIENCES

(503) 488-5040 1-800-767-2427 o

Electronics Now, March 1993

0
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AFFORDABLE
DATA
ACQUISITION

MODEL 30

Turn your 386, XT, or AT into a data
acquisition device!

¢ Control Relays, Features:
Lights, Motors, 241
L ines
Rabotics, & More Programmable /0
* Measure Temp, AUTTL Levels
Pressure, Light + 8 Bit Analog To

Levels, & Humidity

) Digital Convertor
¢ Can Customize

¢ § Channel Analog

:3:;5 gtsrll‘l’ Any MultiPlexor & 12
Application Bit CMOS Counter

SCHOONER SOFTWARE - Economical
Data Acquisition Program For
Model 30!

Economical 5 1/2 Digit A/D
Convertor w/ RS232 Serial Control
Equivalent resolution of 5 1/2 digit
D%/Ms costing over $1,000!

* Makes Accurate * Logs To Screen,
Voltage, Temp, & Printer, Or Disk Data
Pressure File
Measurements » Complete Package

¢ Includes User- Includes Software, PC
Friendly Virtual Cable, and Power
Instrument Software ~ Supply

True RMS Digital Multi-Meter
w/RS232 Port
¢ Measures AC-DC
Voltage & Current,
Frequency, &
Resistance
¢ Includes Data
Logging Software

o Offers True RMS
Reading, Diode
Test, & Audible
Continuity

* Features Large
3 3/4 Digit Display
& RS232 Interface

For Affordable Data Acquisition, Call:

846 Seventeenth St.reet # Prairie du Sac, WI 53578
(608) 643-8599 * FAX (608) 643-6754

$35 Logic Analyzer

The Real Logic Analyzer
5 Input Capture channels via printer port
High Speed 64K input capture buffer
Fuli triggering on any input pattern

Pre and post trigger viewing adjustable
Automatic imebase calibration

4 Cursors measure time and frequency
Save, print or export waveforms (PCX)

00000 Do

Tum your IBM AT or compatible computer into a
fully functional Logic Analyzer. This software
provides features not found on units costing
thousands of dollarst A must for everyone
working with digital signals. (Requires 286, 386
or 488 with EGA or VGA display)

PJLOGIXELL
ELECTRONICS
M11-2881 Richmond Rd.
Ottawa, Ontario K2B 8J5
Canada (613)828-4159

Fax (613)828-8954

Specify 3.5 or 5.257 diskette
and send check or MO for
$35 in US funds

Canada: send $40 CON.

or
Call/Fax/Send for FREE Info.

Surface Mount Chip Component
Prototyping

< b g
CC-1 Capacitor Kit contains 365 pieces, 5 ea. of every
10% value from 1pt to .33uf. CR-1 Resistor Kit contains
1540 pieces, 10 ea. of every 5% value from 100 to 10 megQ.
Sizes are 0805 and 1206. Each kit is ONLY $49.95 and
available for Immediate One Day Delivery!
Order by toll-free phone, FAX, or mail. We accept
VISA, MC, COD, or Pre-paid orders. Company PO’s
accepted with approved credit, Call tor tree detailed

brochure.
COMMUNICATIONS SPECIALISTS, INC.
426 West Taft Ave. - Orange, CA 92665-4296
Local (714) 998-3021 « FAX (714) 974-3420

Entire USA 1-800-854-0547

CIRCLE 294 ON FREE INFORMATION CARD
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CABLE TV

DESCRAMBLERS
DEALERS WANTED

QUANTITY DISCOUNTS ON
5 OR MORE UNITS
MODEL 5 10 20 50 100
0713 65 60 50 45 CAL
*SAT-3 55 50 45 40 CAU
*SA-80 120 110 100 95 CAU
* D1 - Digital Tri-Mode Impulse  *SAT - SCI ATL

*SA-80 - SCI ATL 8580 & below
All equipment is new and guaranteed

CALL V.C.I.
1-800-677-0321

Anyone implying theft of service will be denied assistance
No Florida Sales
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Liquid Grystal Displays

16 x 1, 3 for $25.= 16 x 2 $8.00

20 x 2 $12.00 24 x 2 $12.00

32 x 4 $20.00 40 x 2, 2 for $25.00
40 x 4 $25.00 4x2 $5.00

5V power required « Built in C-MOS LCD driver & controller «
Easy "Microprocessor” interface « 98 ASCII character
generator « Certain models are backlit, call for more info.

1= 5’COLOR MONITOR $79.00

Flat Faceplate ® 640 x 200 Dot Resolution ® CGA & Hercules Compatible ¢ 12 VDC
| Operation ¢ 15.75 KHz Horiz. Freq. ¢ 60 Hz Vert. Sync. Freq. ¢ Open Frame Construction
| o Standard Interface C ¢ Deg; ing Coil Included * Mfg.: Samtron

8

rorave Micro Terming

+ Flip up LCD display (9-16 VDC} » Can communicate with

any computer having RS 232 port » Can communicate

with another Microterminal « Use by itselt as

electronic notebook + Onboard microprocessor, S 4

data RAM (32K} and Video RAM (64K} «

Complex built in diagnostics and set up $99 00
capabilities. + Original intention for POS applications. )
display size 40x16 {256 x 128 pixels.} Dim: 6.3 W, 111,

ZH. (With LCD up height is 7.1°) or 2 for $149.2

IRt S S e R B S S S ‘~

i VDC/0.5 Am wer su o standard telephone Interface
{4 extension co?foo ppb¥1

MAGNETIC CARD READER $25.%

nciudes: e 20 character dot matrix dispiay with full alpha-numeric
apabilty e keypane! with full alpha-numerc entry o separate 7.5

Iithlum battery and fiat-cone speaker.

“Test Bench System $99.00

286 - 12 Computer. Ideal for the handyman, great for the testbench.
Includes: 28612 motherboard (Intel Chip) ¢ built in IDE, floppy and VGA controller ¢ 1 Mb RAM on
board (expandabic to 5 Mb) ¢ Phoenix Bios ¢ 1 serial, 1 parallel, 1 mouse port keyboard ¢ DOS401 ¢
real time clock * (2) 16 bit slots, (1) 8 bit slot ® (Note: Does not include power supply or upper part of the
case. The motherboard and case are not standard IBM footprint size. Call for more details.)

Expandable to 768X on board (256x9 A Floppy Controller
360K/720K/1.2Mb/1.44Mb * 2 cemdal 3 4 el port - Keyboard
input & Speaker Outp 1 rol ¥ Socket ¢ (requires
optional pal & contro the size of a 5.25" floppy
drive.+ Warranty and available gnly from Timeline.

ADAPTEC 4070A (rLL) or 4000A (MFm)
SCSI Controller, your choice $60.2

I LASER DIODE: sharp part#: LT022MC

IRMA BOARD sbit $99.%2

Links 3270 mainframe systems to IBM PC

5mW at 780 nm, single transverse mode §§ 04
Magnavox EGA Color Monitor $150.00
.39 dot pitch. Model #:9CM053. EGA card available.

The unit Is the display for the Toshiba T1100+ loptop
computer. Driver board to generate text and graphics not
included. This is a serd Interfoce LCD. You should be very
famiiar with wiring when attempting fo use this unit.

G64AA43D

FLOPPY pr—5= Single Board sss computers 1BM PC Convertible Equipment
720K $35.m 286-12 comes wi 00 PC convertible printer......cumsess $75.00
1.2 Mb $55.m serial and parallel ports. $79. PC convertible keyboard . ...$25.00
D R IVES 1.44 Mb $55.m fgfi':f ::a”;:r% porta. $99 00 PC convertible LCD ......ccccouiiesermenns $25.00

. ] Both are 16 bit, plug into a passive backp.lnne and PC convertible Modem........ccceeeeuneeee $25.00

5.25" bracket for 720K or 1.44Mb drives $7 extra come with 1Mb of memory on board. Not Hayes compatible)

AAAA 640 x 200 LCD $29.2 NON-ENCLOSED TTL MONITORS

SoNny Trinitron
9 Enclosed COLOR Monitor

Model CPDOOS0 * CQA: 840 x 200 resolution *26 dot
pitch » 110 Volts(connsctar 18 RGB Input - 8 pin)

Comes with pinout. 12V ot 1.4 Amp input. Horizontal
frequency 15 Khz. Ability to do 40 and 80 column.

5° Black & White........c.cvovevvvenenne $35.00

BACKLIT 640 x 400 LCD $50.%2

Proteon ProNet-4 Model P1347

Token Ring Board $79.®
16 bit « 4 Mbps ¢ IEEE 802.2 and 802.5
compatible ¢ twisted pair ¢ interoper-
able with IBM Token Ring network

9 inch (Amber) .....coovveviivnninne

12" PAPER WHITE VGA
MONITOR AND CARD
Incredible $99,%
VGA monitor separate........ $65.00
VGA card separate.. .$3

THE SPY IN THE SKY

’li $29.00

LASER SCANNER ¢/
ASSEMBLY $39.%2

Assembly tmtended for a laser printer. Includes laser diode,
polygon motor (6 sided) and misc. optics and lenses.

HeNe Laser Tube ¢10Mw (max. output) $99.%

POWER SUPPLYS
300 WATT SUPPLY $39.00 non-enclosed « Output: +5V @
S0A, +12V@ 5A, -12V@ 3A, Dim: 135 Lx 5" Wx 25 H
73 WATT SWITCHING $18.00 or 2 @ $30.00, {2) 4 pin power con-
nectors attached » 1157230 Vok, Dim:8.5° L x 4.5° W x 2" H - Qutput:
SV@2875A N @O01.5A 5V@004A -12VE@005A

fallback to 4800 b
enabled or disabl

23605 TELO Ave, Torrance, CA 90505
Order desk only: USA: (800) 872-8878 cA: (800) 223-9977

L.A. & Technical Info: (310) 784-5488 Fax:(310) 784-7590
OEM INQUIRIES WELCOME

NEC N9630-P 9600 bps External Modem $129.®

Hayes compatible + Full duplex asynchronous or

synchronous operation * Dial up (voice) or lease line HP bar code wand $50.00
operation  Follows tge }1.32 standard ¢ ‘Aut(omné:
¢ Built in error correction (can o 3
> « Seven (7) mode of operation LED 1BM 370 option XT and AT emulation boards..$50.00
indicators » Seven (7) interface LED indicators » Two (2) 5 .
9" amber non enclosed composite monitor.......$24.00

signal qu. LEDs * Eight (8) Character message displa
gnal q 8 ge display

%/% cashiers checks., MC or VISA. No personal checks or COD's. CA residents ad

e

9" composité encléséd gfeen monitor ...339.00#

and handling charge $5.00. We accep!

8.25% sales tax. We are not responsiie for typographical errors. All merchandise
subject to prior sale. Phone orders welcome. Foreign orders require special handling
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Introducing
Australia’s
Leading
Electronics
Magazine...

Silicon Chip, the most popular hobby
electronics magazine south of the equator is
written for you; if you are fascinated by building projects,
increasing your understanding of theory, fixing consumer

electronic products, and keeping up-to-date with worid-wide
trends within your electronics interests.

Silicon Chip, an Australian publication, is reprinted in the
United States offering the best of selected articles suitable

for North American readers

. st ERMOSTATIC
B s o I8
O “RADIATOR j
RSERY
. BUlFl:'al;‘ﬁnoR &
W B
AMAGED

Packaged in a specially prepared format guaranteed
to excite the electronics hobbyist with new ideas,

novel projects, extraordinary features and down-right
good reading.

Pian to become
a reader of
Silicon Chip.

A

Inside Silicon Chip you will discover how the other
side of our world—down under—approaches the

same hobby interests as you do, with ramifications
that will amaze you.

Detailed construction projects to appear in upcom-
ing issues of Silicon Chip include:
4-Channel Guitar Mixer
Adjustable 0-45V, 8A Power Supply
Interphone Digital Telephone Exchange

Become-
A Charter
1.5V to 9V DC Converter Subscriber
Multi-Secior Home Burglar Alarm
1-Megabyte Printer Buffer

Today

Exciting and imaginative Features like:

If you are fascinat-

Understanding Computer Memory
How to Interlink Musical Instruments
ad By @estranics, What’s New in Oscilloscopes
especially the hobby I ICONIOHID O R e T, e i e
aspects related to
construction projects,

SILICON CHIP, 500-8 Bi-County Boulevard, Farmingdale, New York 11735~ """======-
theory, applications in

'- I'm convinced! Enroll me as a Charter Subscriber. Enter my subscription as designated below.
1
]
: United States of America
home and shop, and 1+ 12 issues for $29.95
latest develo m%nts if \ (] 24 issues for $49.95
- NP £ ' (Includes postage & G.S.T.)
oo a_re compel!‘?d .to,, O vISA ] Mastercard
exPe”me.m and 'X'It! 1 For your convenience, if paying by credit card: To avoid any interruption in service, your subscription will be renewed
then S"'con Ch '_p 'S \automatically at 12-issue intervals, at the then prevailing introductory rate, until you advise us o cance! |t,
your kind of magazine. ! Signature
]
Silicon Chip Is available = 1Aceount No.
exclusively by subscription.
So take advantage of this

great opportunity and start

1
1
]
]
|}
Canada
[J 12 issues for $40.61
[ 24 issues for $70.57
0 Payment enclosed
1]

Piease charge my

Expiration Date _
\ Offer valid in the U.S A. and Canada only. No foreign Orders.
1
y Name _

L}
1
]
]
]
\ Address =3
. 1 ' :
your Charter Subscription 1 ity State Zip__
today. v All orders payable in U.S.A. funds only. Allow 6-8 weeks for delivery.
. w
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Unlversal Programmer and Tester Mod'lle =T ... 8229 Bench Power Supply . ......... ... .. NEW...$229.00
Tests TTL, CMOS, Static and Dynamic Ram Chips 0 to 30 Voits DC + 0 to 3 amps *
and programs EPROMS, EEPROMS, PALS GALS 8748 No Slot Clock » With Software & Docs. ... ...t $19.95
and 8751. R"MOD—MUD Ciock chip Fits between BIOS & Socket + Dallas DS1216 « XT Compat .
IC Gang EPROM Programmer . .. .. e Wy . $199 CDROM Simtel20 « 7500 MSDOS Files « Latest Press. . 8 ..$24.95
Programs 24 to 32-Pin EPROMS, CMOS EPROMS CDROM Windows Programs » April 1992 Press. .. ................ $24.95
and EEPROMS from 16K to 1 Meg. RMOD-MED-16 CDROM Amiga Programs « May 1992 Press...................... $24.95
PAL Programmer Module. ... .. Ceee.. 8149 CDROM 0S/2 Archive - May 1992 Press ............ e ....82495
Programs 24 and 20 Pin PALS with sottware R/MOD MPL CDROM GIFFS CD 5000+ GIFFFILES. .. .................. .. .$24.95
Everex VGA 800 x 600 card works with our IBM monitors 8512, 8513. .. . $39.95 Toshiba 1/2 HT - 318Ms Fast - SCSlInterface .. .................$289.95
80 Meg « IDE » 15 MS « 3V2 in. MDL #94354-090 CDC ........ NEW..$189 Emerson 800 watt UPS Noise, Transient Protection ............ $249.00
Any 486 SX-DX-DXZ CPU Mother Board uses 25 MHz and up CPU « Plug 425 Fonts tor the HP LaserJet'li, 11D, IP and Il primers
and Play—No CPU on board. . ........c.oovviiien. _NEW..$149.00  -Fontplugincard ..........c....ooooiiiiiiin B e, $99.00
Any 386 DX mother board uses 33 MHz and 40 MHz CPU AT Backplane « 6 16 blt and 2 8 bit slots
No CPU on board—AM1 and Bios Plug and Play .. .....NEW..$135.00 « w/keyboard and POWEr CONN. ... ..o ou oot $29.95
12 Volt DC Panasonic Rechargeable Battery Monitor Stands « Tilt and swivelbase. ............. .......NEW..$9.95
6.5 Ah/20 Hr New Mdl #LCR12V6.5P-1. .. ... e .$9.95 Printer Cables * 6 foot Cables P . P e N $1.99
35 MHz Dual Trace Oscilloscope Delayed Sweep | pr® .....$395.00 Quattro Pro Newly Packaged ........... $49.95
20 MHz Dual Trace Oscilloscope - Component Tester. .. ......... $269.00 Duracell AA Batteries . . ... 4-tor..$1.79
*All scopes come with 1 year warranty and x1 and x10 probes Optical Mouse tor Mac I, SE etc v ...NEW..$39.95
NEC CCD Linear image Sensor Mdl #PD3573 ....................$9.95 2400 Baud PS/2 Modem. . . . .. ....NEW..$49.95
*On Handscanner Circult Board with DOCS Microchannel Board « Modei 50, 60 70 80 w/Bncom Software *
Laser Power Supply .. ... ....839.00 Multiple VO and Floppy Controller (order #AMIO) . ..............$19.95
9 VDC in 1 amp 1.1-1.5 KV out at 4MA XT Compat. + 360K FDC + PIO, S10 + Game port » Clock/Calendar
Mini-tower 200 watt case with LED display . ....................... $89.95 Seagate & Micropolis Hard Drives: 1 Year Warranty!
Mid tower 200 watt case with LED dlslay y R .....$109.95 120 Meg * RLL » 26Ms « Full Ht. « Mdl #ST4144 .. ................. $269.00
PS/2 Keyboard Adapters . — N S . .......$595 150 Meg * ESDI = 18Ms « Full HL. » MdI #1355 . .. ................ . $199.00
Future Domain 8-Bit SCSI Krt . ... $69.96 150 Meg » ESDI + 16Ms « Half Ht. « Mdl #1654 .................. . $429.00
R/TMC-885 DOS with CDROM/Tape sonware 360K Floppy Drives » Shugart SA455 + Black Haif Ht « Floppy with full size
2400 Baud Modem for Toshiba Laptops ol Maxhd L......969.95 bezel tested GO0G. . . ...ttt $9.95
IDE with VO Controller Card . ..... .. T T aiigiab; Gl $17.50 386-25 Motherboard 64K Cache Ask for Dram/Sum/Srp ...... o=t $189.00
ESDI Western Digital Controller. . .......... .. Ceeii.....969.95 286 Motherboard * C&T NEAT chnpset 8MB RAM + OK inst *
MFM Hard Drive Controller Only 16-Bit . .. .. e s $9.95 16MHz version (order #RM286-16N). .. .. ... ... $89.00
16-Bit Network Cards BNC/Thick P 8 .. $69.95 20MHz version (order #RM286- 20N) ... .. $109.00
8-Bit Network Cards BNC/Thick e o, . 54995 XT Motherboards - Baby Size < 1 Year Warranty
Archive 60 Meg DC2000 Tape-Backups .........................569.95 4.77 MHz version (order #R/XMB) . .. ... ... $20.00
Tape Drive only #5240 8MHz version (order #R/TURBO). .. .. ... e o e B b s e v e 0939100
PS/2 Data Compression Card........ . 5 .....$89.95 10MHz version (order #R, TURBO-10) . . Ly 45 F RN 2 .. $39.00
Double your hard disk capacity IDE SUPER Card - Hard/Floppy & 110 ......... C..... 82495
AB Printer Switch RS232Type . ..................... Tl $12.95 Hard & Floppy Support + 2 Serial, 1 Printer & Game Port
ABC Printer Switch Centronic Type .. .. ... 81695 Future Domain SCSi Card - Works with Toshiba CDROM ..........$69.95
Epson Fonts Courtier/Prestige/Script ............................$10.00 Muiti Serial Card (order #R/AMS). ... ... ... $39.95
HP Memory Cards for HDIIDIID WL ... oo .. $49.95 AT Compat. » 4 Serial Ports « Com 1-4 » w/cables soﬂware docs
Comes with 1 MEG upgradable to 4 Megs AT Memory Card (order #R/EEMS) .. L......$59.95
Cyrix Fastmath Coprocessors 387SX ................ ....$69.95 4MB OK inst. « EXP, EXT, CONV - Mulmask Compat . 16 Bn
Kratt Joystick works with Apple/IBM. .. S o C o $12.00 9600 Baud Fax Card with remote on/otf. . ....... ..$69.95
1400 VA UPS Emerson Back-Up .......... ..., .3489.00 14” EGA Color Monitor ........ a0 sk REFURB .$139.00
IBM Model 80 with8 MegRam ... ............................ $1495.00 12" Mono Monitor Hercules Compatible SIETY. ,..REFURB...S39.00
140 Meg ESDI" and IBM 8515 SVGA monltor, 1 year warranty 14" Mono Monitor Hercules Compatible ............ .REFURB...$49.95
Rommax REAL 1BM VGA MONITORS 1 Year Warranty!
1 Gang E(E)PROM programmer . .. » ST L......$159.00 8513.28 Dot pitch « 640x480 »12" Display . ....................... $199.00
4 Gang E(E)PROM programmer .. ............ J $199.00 8512.31 Dot pitch « 640x480+ 14" Display. . ... .................... $199.00
Audio Generator/Counter . ........... ce..........NEW. $229.95 8515.28 Dot pitch « 1024x768+14" Display ... .................. $269.00
§ Ranges 10Hz to 1Mhz « Output: 8Vrms sme 8514.28 Dot pitch « 1024x78 + 15" Display ... .....................$299.00
10V p-p squarewave w/Freq. Counter 1Hz to 150MHz
« « « ABOUT O U R REFURBS » » »

Onr refurhished inventory contains items that fall into vne nr more of the f(»lluwmg catagories: 1) failed primary testing, 2) was sold and

returned as failed, 3 cosmetically imperfact. [n any case, the item was returned to the O.EM. (original equipment manufacturer) and was

revonditioned o fived to original manuracturers specifications. HALTEK guarantees all refurbished products for 90 days from the date of

purchase. Any item may be exchanged within that period. The management of Haltek Flectronics requires that any returns be in the original
packaging and be mrnplolr‘ including any and all manuals, pables, software, etc. and must be accompanied by the original sales mﬂpt
Prices subject to change without notice © Quantities limited to stock on hand ¢ Al items are refurbished unless indicated as “new”
BBS# (415) 969-6321

E L E C TR ONI1C S «««<
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PC-BASED OSCILLOSCOPES OUTPERFORM

STAND-ALONES IN COST AND PERFORMANCE

CHASE SCIENTIFIC
INTRODUCES
3 NEW PC-SCOPES

By Staff Witer -
Chase Scientific Company has
currently introduced 3 new PC based
Digital Storage Oscilloscope boards
with useful bandwidths of 20, 40, and
60 MHz, and is expecting a 100MHz
version by the end of the year. Each
scope is completely self-contained on a
single mid-size (107) add-on board
at prices that will make the competition

cry.

These boards have completely
independent vertical channels, each
with their own 25 or 40 megasample
Isec 8-Bit A/ID converter, 8K/32K static
ram, and 10 vertical gain settings (in
1,2,5 steps) standard. This gives you
the same high performance whether
you are using one channel by itself or
multiple channels simuktaneously - not
a common feature amoung other add-
ons. Also, in addition to 27 timebase
settings (in 1,2,5 steps), there is a user
programmable mode for sweeps as
slow as 1 year/dw.

Post and  Pre-Triggering is
available for time reconstructed
waveforms as well as one-shot
waveforms due to the board's ability to
use random inlerleaved sampling
down to 250ps.

These PC based scopes are
designed with the latest in Surface
Mount Technology, providing more
performance and features than any
other board its size on the market
today.

PECIAL FEATURES:

- Up to 40 Megasamples/sec one-shot digitizing rate.
- 8K Words/Channel standard (32K optional).
- Plot to any Epson or HP LaserJet compatible printer.
- Macro Language for Automated Testing.
- Store and Retrieve WaveForms from Disk.
- Built-in Functions include Ave,Freq,Tg,T,PW,Env,FFT
- Professional Scope Software works with virtually all
CGA, EGA, VGA, or Hercules compatible monitors.

UERTICAL HORIZOWTAL TRIGGER  CURSORS STORE  PRINT SETUP
Measure Uoltmeter Probes Filters Fourler Macros Diag Other
TRI6 LUL |- 9.98)Y
CH2 - OFF 1
BOTH - OFF |+ |
i
01 -+0.8 ¢ | !
0S2 = +8.8 |
o
WE- 8 I B S :_ 4
oENV - 8
#PIS= 512 |
UECTOR- ON 1 r
OURLAY-OFF - --pe i e
S AN PR = .
1= 2.70 , T
Expand- 1x | ciit -3'._?0 el = i 'rgq_j 2 bl (-
Scroll WPM d" I Reconsftruction I '
2y 1 LJ’ | } dns/point | Zan/yllu
F1 = MenuHelp < To_Change Header Row Press "INS" > ESC - EXIT

Actual Qutput from HP LaserJet IIP at 150dpi

COMPARISON CHART OF CHASE SCIENTIFIC PC-OSCILLOSCOPES

MODEL #

PRICE (probes not incl.)

BANDWIDTH

Repetative (-3dB)

Single-Shot (Sample Rate/4)
MAXIMUM DIGITIZING RATE

(Two-Channel Simultancous)
NUMBER OF CHANNELS
TIME BASE RANGE **
MAXIMUM TIME RESOLUTION
VERTICAL RESOLUTION
MEMORY (Standard)***

* = Available 4th Qtr 92
¢ = Screen display can zoom up to 10X
¢¢¢ = 32K option available

CS100-40* CS60-25 CS40-25 CS20-25
$795 $695 $595 $495
100 MHz 60 MHz 40MHz 20 MHz
10 MHz 6.2 MHz 6.2 MHz 6.2 MHz
40 Ma/sec 25 Ms/sec 25Ms/scc 25 Ms/sec

2 (+ 1 external trigger/enable)
20ns-2 sec/div 50ns-2 sec/div 50ns-2 sec/div 50ns-2 sec/div
250 ps 400 ps 400 ps lns

+-0.4% (8-Bit A/D)

8K words 8K words 8K words 8K words

FOR INFORMATION PACKAGE CALL 1-800-866-7899, FAX (408) 479-8572
OR WRITE TO CHASE SCIENTIFIC, 7960-B SOQUEL DRIVE, SUITE 191, APTOS, CA 95003

CIRCLE 302 ON FREE INFORMATION CARD
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FIG. 10—DRAIN CURVES FOR AN N-CHANNEL, enhancement-mode MOSFET show-
ing the effects of increasingly positive gate bias.

FIG. 11—CMOS INVERTER (NOT) GATE FORMED FROM N-CHANNEL AND P-channel
enhancement-mode MOSFET’s with power, ground, input, and output connections as

shown in (a), and schematic (b).

electrons has accumulated, the
P-type substrate material is con-
verted into an N-channel, and
drain-to-source conduction oc-
curs. The magnitude of the
drain current depends on the
channel resistance, but it is
controlled by the gate voltage.
The schematic symbol for an

N-type enhancement-mode
MOSFET is shown in Fig. 9-b.
In this symbol, the gate does not
make direct contact with the
channel. The arrowhead points
from the P-type substrate to-
ward the (induced) N-type chan-
nel, shown as a line broken into
three sections to indicate an in-

Wwww.americanradiohistorv.comm

FIG. 12—SECTION VIEW OF AN N-chan-
nel DMOS power MOSFET showing its
vertical structure and vertical current
flow.

DRAIN

GATE

(g SOURCE

FIG. 13—SCHEMATIC SYMBOL FOR A
DMOS power MOSFET including a drain-
source diode.

termittent channel.

Current flow in the channels
of both kinds of enhancement -
mode MOSFETS is proportional
to the voltage on their gates.
Vss- This can be seen for an N-
type enhancement-mode
MOSFET by examining the fam-
ily of gate voltage (Vsg) curves in
Fig. 10. Current drain. 1. is di-
rectly proportional to the
positive value of gate voltage.

A P-channel enhancement-
mode MOSFET is made the
same way as the N-channel en-
hancement device except that P-
type drain and source regions
are diffused into an N-type sub-
strate. The symbol for a P-type
enhancement-mode MOSFET
is the same as the one shown in
Fig. 9-b except that the direc-
tion of the arrow is reversed. In
the case of a P-type enhance-
ment-mode MOSFET, the drain
current is directly proportional
to the negative values of its grid
voltage.

The high gate impedance of
all MOSFET's makes them sus-
ceptible to damage [rom even

MON SOIUOND8|T ‘CE61 YOIBWN
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low-energy electrostatic dis-
charge (ESD). For this reason
many discrete MOSFET’s and
IC’s based on MOSFET's are pro-
tected with on-chip Zener diode
circuits.

CMOS logic devices

An enhancement-mode
MOSFET can act as a switch
when it is turned on or off by a
voltage applied to the gate elec-
trode: N-channel MOSFET' are
switched with positive gate volt-
age, and P-channel MOSFET's
are switched with negative gate
voltage. These are known as
complementary responses, and
they form the basis for comple-
mentary MOS or CMOS digital
logic families.

Figure 11-a is a section view of
a complementary pair of
MOSFETSs on a common sub-
strate, the basic topography for
all CMOS gates. The common
substrate that is used for this
pair is an N-doped silicon wafer.
To make an N-channel MOSFET
on an N-doped substrate, it is
necessary to diffuse or implant
a P-doped well in the substrate.
The smaller N-type wells can
then be formed in this P-doped
region.

Because the substrate is N-
doped, fewer steps are required
to form the P-channel FET. The
P- and N-doped guard bands iso-
late and insulate the individual
transistors in this integrated
circuit to prevent mutual inter-
ference. {Although not illus-
trated here, these guard bands
are actually N- or P-doped rings
formed around the complete
FET below the oxide layer in
this CMOS technology.

The two transistors in the
section view, Fig. 11-a, can be
connected to form a CMOS logic
inverter, the simplest of digital
logic circuits. This is accom-
plished by connecting the gates
together to form an input {V,y)
terminal, and taking the output
{Vour) from the common drain.
The source on the left side of the
diagram, Vgg, is grounded,
while the source on the right
side is connected to the positive
supply. Vpp.

Those connections are shown
schematically in Fig. 11-b. How
does the inverter work ? Consid-

er the P-channel device to be the
driver and the N-channel device
to be the load. Recall that an N-
channel enhancement-mode
MOSFET conducts with a
positive gate voltage, while a P-
channel, enhancement-mode
MOSFET conducts with a nega-
tive gate voltage.

When the voltage input to the
inverter is low {logic 0), the gate
voltage of the P-channel device
is negative, equal to the supply
voltage V,;,. As a result, the P-
channel MOSFET is switched
oN, and there is a low imped-
ance path from the output to
Vpp- Because the N-channel is
off (gate voltage is zero), there is
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CMOS unit is extremely low.
These properties of N- and P-
type enhancement-mode FET's
combined to form CMOS gates
provide many advantages:

® Extremely low power con-
sumption.

® Wide power supply voltage
range.

¢ High DC noise margin

® High input impedance

® Wide operating temperature
range.

The diagram in Fig. 11-a illus-
trates standard CMOS metal-
gate technology {74C/4000), but
there are many other CMOS
technologies including the
high-speed silicon-gate HC,
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FIG. 14—CUTAWAY OF AN N-CHANNEL DMOS power MOSFET showing the arrange-

ment of multiple cells in parallel.

a very high impedance path
from the output to ground.
Therefore, the output voltage
rises to V5.

When the input voltage is
high (logic 1), the situation is
reversed. The P-channel FET is
cut off, and the N-channel FET
is on, so the output voltage falls
to zero. Therefore, the circuit is
a logic inverter: a low input re-
sults in a high output, and vice
versa.

In either logic state one FET is
oN while the other is orr. Be-
cause one FET is always turned
off, the quiescent current of the

wwww.americanradiohistorv.comm

HCT, and FACT families. An-
other digital logic technology
called BiCMOS takes advantage
of the lower power consumption
and higher integration density
of CMOS, and the higher speed
and superior drive capability of
bipolar transistors.

Power MOSFET’s
Power MOSFETS exhibit the
properties of small-signal
MOSFETSs such as high-input
impedance and voltage control,
and they have drains, sources
and gates, but they are designed
continued on page 89
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Learn more about capacitors—

how they are made,
and how you can

apply them more cost-

effectively in your circuits \

‘CAPACITORS

RAY MARSTON

' CAPACITORS RANK NEXT TO RE-
sistors as the most widely pur-
chased electronic components.
Fixed and variable capacitors
for electronics available from
commercial sources have ca-
pacitance values from a few
picofarads (pF) to farads (F).
And these components are
made from an amazingly wide
variety of materials.

The outstanding trend in ca-
pacitor design and manufac-
ture over the past 85 years—
particularly since the arrival of
the integrated circuit—has
been miniaturization. The ob-
jective of all efforts has been to
cram as much capacitance as
possible into ever smaller pack-
ages, while at the same time in-
creasing their reliability.

To gain a better understand-
ing of this trend. and to appreci-
ate what has been accom-
plished, it is worth reviewing
the fundamental capacitor for-
mulas. The ability of a capacitor
to store electric energy is a func-
tion of its geometry and the
physical characteristics of its
dielectric.

The amount of energy that a
capacitor can store is given by
the equation:

Q =CE

where Q = the magnitude of the
stored charge in coulombs

C = capacitance in farads

V = applied voltage in volts

Figure 1-a shows the simplest
capacitor and identifies its
principal parts and physical
variables; Fig. 1-b is the accept-
ed schematic symbol in North
America for a fixed capacitor.

Wwww.americanradiohistorv.comm

and Fig. 1-cis the accepted sym-
bol for a variable capacitor.

Capacitance in farads is de-
termined by:

C = kA/d

where k is the dielectric con-
stant (permitivity), the ratio of
the ability of a dielectric materi-
al to store electrostatic energy to
that stored by a vacuum be-
tween the same electrodes (see
Table 1).

A = directly opposing plate area
d = distance between the plates

Different multiplying factors
can be applied to this equation
so that the value for C is in mi-
crofarads or picofarads when A
and d are measured either in
inches or millimeters. Neverthe-
less, important engineering
tradeoffs can be seen from both
of these equations:
® ‘Jo store a given charge, more
voltage is needed for a small ca-
pacitor than a large one.
® If the opposing plate area. A.
is held constant, the value of ca-
pacitance can be increased by:
a. Decreasing the thickness of
the dielectric, h.

b. Using adielectric with ahigh-
er constant, k.

c. Doing both (a} and (b) simul-
taneously.

While not apparent from the
formulas, other facts about ca-
pacitors to be considered are:
® The maximum voltage that
can be impressed across a ca-
pacitor, without destroying it,
depends on the dielectric and
the separation of the plates.
® For a given dielectric. the al-
lowable maximum voltage can
be increased as the distance be-
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FIG. 1—A BASIC PARALLEL-PLATE ca-
pacitor has parallel metal plates or elec-
trodes separated by a dielectric that can

be air or a solid insulator.

tween the plates is increased.

The volumetric efficiency of
capacitors has been improved
within the constraints men-
tioned. How this has been done
will be explained in the discus-
sion of each of the. most com-
mon capacitor manufacturing
technologies.

Advanced circuit manufac-
turing methods have increased
demand for miniature chip ca-
pacitors for hybrid circuits and
surface mounting. New plastic
film and ceramic dielectrics
now offer a wider range of oper-
ating characteristics than was
available ten years ago: metaliz-
ing has reduced capacitor
weight and size by eliminating
metal foil from many film capac-
itors now being produced.

The quality and reliability of
electrolytic capacitors has been
improved with more effective
methods for etching foils, the
introduction of better elec-
trolytes, and improved sealing.
Solid-electrolyte tantalum ca-
pacitors made as dipped radial
or chip units are becoming
more popular. Capacitors made
from mica and glass have faded
away to become specialty items,
with their former functions
largely performed by multilayer
ceramic capacitors. Moreover,
ceramic disk caps are rarely
specified in new designs; they
have been replaced by smaller,
easier-to-place ceramic tubular
capacitors.

The fabrication of increasing
numbers of capacitors within
very large scale integrated cir-
cuits such as microprocessors
and digital signal processors
has not reduced sales of discrete
capacitors; in fact, the sales of
certain kinds of capacitors have
increased because of the pro-
liferation of IC's. Moreover, ca-
pacitors are necessary in the
external circuitry for the dedica-
tion of such multifunction lin-
ear IC’s as compandor and
modulation chips. Thin- and
thick-film capacitors are being
formed on ceramic substrates
for networks and hybrid cir-
cuits that operate well into the
microwave band.

Variable capacitors, still used
primarily in radio-frequency
circuits, are also being made
from improved plastics and ce-
ramics, a departure from their
traditional dielectrics of air,
glass, and ceramic, to reduce
their size, extend their capaci-
tance range, and cut cost.

Capacitor terms

Capacitors are widely spec-
ified with a glossary of widely
accepted technical terms. A
knowledge of these terms will be
helpful to anyone who specifies
or uses capacitors.
Capacitance. The basic unit for
capacitance is the farad, but
most capacitors for electronics
applications need capacitance
values that are only small frac-
tions of a farad: microfarad
(nF—one-millionth of a farad)
and picofarad (pF—one-mil-
lionth of one-millionth of a
farad).
Ambient temperature. The ac-
tual value of a capacitor de-

TABLE1 -

. DIELECTRIC CONSTANTS * *
* + *COMMON CAPACITOR * -~

P

= e MATERIALS ™
Dielectric- ", = .k~ .
&VaCUUm‘( T S Y&V“ 2 oc SR
Ar v+ 10006 ¢,
Polystyrene . 25 . °
Folyester S B
Aluminum oxide ° . 7 %
Tantalum oxide 25 ‘

Ceramic (low k) =10 , -
Ceramic (high k) . *100<-10,000
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pends on the temperature of its
environment, known as am-
bient temperature. Percent ca-
pacitance change, a function
of temperature, is referred to
room temperature, 25°C.
Capacitive tolerance is the
variation in capacitance value
of the capacitor expressed as a
percentage of its value at room
temperature, 25°C, which is re-
ferred to as the nominal value.
Temperature coefficient (TC) is
the change in a capacitors ca-
pacitance per degree change in
temperature, expressed in parts
per million per degree Celsius
(ppm/°C). The coefficient can be
positive, negative, or zero. The
letter P indicates that the coeffi-
cient is positive: N if negative.
The designation NPO identifies
a zero-temperature coefficient.
Rated working voltage is the
maximum permissible operat-
ing voltage at which a capacitor
can be continuously operated at
maximum rated voltage (with-
out derating). This rating must
be specified as AC or DC be-
cause they are not usually
equal.

Surge voltage is the maximum
instantaneous voltage to which
the capacitor should be sub-
jected; exceeding that voltage
will cause the capacitor’s break-
down. Surge voltage is higher
than working voltage.

DC leakage is the small
amount of direct current that
flows in a capacitor at a spec-
ified voltage. Caused by the
presence of free charge carriers
within the dielectric, ‘it is the
reason why a charge cannot be
stored indefinitely in a capaci-
tor; eventually it leaks off.
Insulation resistance (IR} is the
resistance of the dielectric.
High resistance results in low
leakage current. This variable is
inversely related to ambient
temperature.

Capacitive reactance (X} of a
capacitor is inversely related to
the product of capacitance and
frequency in accordance with:
Xc = 0.159/fxC

where 0.159 is a conversion
constant

X = capacitave reactance
(ohms)

S = frequency (hertz)

C = capacitance (farads)
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Power factor (PF) expresses the
ratio of energy dissipated to the
energy stored in a capacitor, as a
percent. It typically exhibits a
negative slope below room tem-
perature and positive slope
above it.

Equivalent series resistance
(ESR), expressed in ohms, is
the sum of all internal resis-
tance values of a capacitor.
These include lead resistance,
terminal losses, and dissipation
in the dielectric. ESR increases
with frequency.

Impedance (Z) of a capacitor is
the total opposition it offers to
the flow of alternating current
at a given frequency:

= VX.2 +(ESR)2

where Z = impedance (ohms)
X2 = capacitive reactance
(ohms)

ESR = equivalent series resis-
tance (ohms)

Capacitive impedance is inver-
sely proportional to frequency
and temperature; ideally, it
equals capacitive reactance.
Dissipation factor (DF) of a ca-
pacitor is the ratio of energy dis-
sipated to energy stored in the
dielectric. DF is a figure of merit
for the quality of a capacitor.
DF = ESR/X.~ X100%

Ideally capacitors have low val-
ues of DF over wide temperature
ranges.

Q or Quality factor is the ratio of
energy dissipated to energy
stored, so it is the reciprocal of
dissipation factor at low fre-
quencies.

Q@ = IUDF = X/ESR

The highest quality capacitors
have high Q.

Ripple current is the result of a
periodic AC voltage wave super-
imposed on the DC voltage ap-
plied to the capacitor. Ripple
current flowing through the
ESR of a capacitor can generate
heat, raising the temperature of
the capacitor.

Volumetric efficiency is a mea-
sure of relative capacitance per
unit volume. One capacitor has
a higher volumetric efficiency
than another capacitor of the
same size (volumetric dimen-
sions) if it is able to store more
charge, or has a higher capaci-
tance rating.

Capacitor applications
Capacitors have many dif-
ferent applications in electronic
circuits:
® Blocking—limiting the flow
of direct current or low frequen-
cy alternating current without
significantly affecting the flow
of high-frequency AC.
® Bypassing—providing a low-
impedance path around a cir-
cuit component to permit the
flow of alternating current
® Coupling/decoupling—coup-
ling or decoupling alternating
signals between circuits and
systems.
® Energy storage—storing
electric energy for later release
to power a device or circuit.
® Filtering—removing the DC
component from a signal.
® Smoothing—reducing the
ripple on an input signal
® Timing—providing capaci-
tance value in timing circuits.
® Tuning—providing capaci-
tance value for tuning in a tank
circuit.

Fixed capacitors

Figure 2 is a diagram showing
how fixed capacitors are classi-
fied as electrostatic and elec-
trolytic. Electrostatic capacitors
are so named because an elec-
trostatic charge is stored be-
tween opposing plates. They are
named for the dielectrics be-
tween their plates. This can be
air or a vacuum or such solid

| eLecrrosTaTic |
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materials as plastic film, ce-
ramic, mica, and glass.

Electrostatic capacitors are
further classified by packaging
method: leaded or non-leaded
(chip); radial or axial leaded;
molded, conformally coated, or
dipped in an encapsulant, typ-
ically epoxy. A film capacitor can
be further classified by the spec-
ification of its plastic film such
as polyester or polycarbonate.

Electrolytic capacitors are
made of metals, normally either
aluminum or tantalum, that
form extremely thin anodic ox-
ide layers of high-dielectric con-
stant and good electrical
characteristics during elec-
trolytic processing. These ca-
pacitors are classified by the
metal from which their anodes
are made—aluminum or tan-
talum—and capacitor config-
uration: wet foil, wet slug, or dry
slug (solid electrolyte).

Film capacitors

Film capacitors are made
with thin dielectric plastic films
such as polyester (Mylar), poly-
carbonate, polystyrene and
polypropylene that is 0.06 mil
(1.5 micrometers) to over 0.8
mil (20 micrometers) thick. The
electrodes of film capacitors can
be metal foil (film/foil) or metal
directly deposited on the film
(metalized). Film/foil capacitors
are made of dielectric film sand-
wiched between tin or alumi-

] ELECTROLYTIC '.

F‘ﬁ

|ALUMINUM i TANTALUM

l WET FOIL

POLYPROPYLENE S
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FIG 2—POPULAR FIXED CAPACITORS are organlzed as electrostatlc and electrolytlc,
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and identified by their dielectric and package style.
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FIG. 3—VIEW OF PLASTIC-FILM capaci-
tor shows how metalized:film dielectric
(with leads connected) is rolled into a
cylinder and jacketed with molded or
conformally coated plastic.

num foil plates (about 0.25-mil
thick). They are most widely
specified for energy storage,
pulse discharge, and arc sup-
pression applications.

The plates of metalized capac-
itors are very thin vacuum-de-
posited layers of aluminum or
zinc, which permits these ca-
pacitors to be smaller and light-
er than film/foil capacitors with
the same capacitance ratings.
These capacitors can be made
as shown in Fig. 3, or the metal-
ized film can be cut into rec-
tangles and stacked. The stacks
are then leaded and molded in a
protective encapsulant pack-
age.

Self-healing is a very impor-
tant feature of metalized-film
capacitors. Alocalized dielectric
breakdown caused by a tran-
sient overvoltage will not neces-
sarily cause capacitor failure
because the metalized film
around the fault evaporates
without shorting the adjacent
metalized plates. This response
isolates the fault and effectively
restores the electrical properties
of the capacitor.

Both film/foil and metalized-
film capacitors are made with
axial or radial leads in a variety
of case sizes. They can be her-
metically sealed in tubular or
rectangular metal cases, or en-
capsulated by molding or con-
formally coating with epoxy.

Film capacitors are most
widely specified for capacitance
values from 500 picofarads to
10 microfarads. (Refer to Table
2.) Their working voltages typ-
ically range from 50 volts DC to
630 volts DC—although they
can have higher ratings. Capac-
itance tolerance is typically
from *1% to £10%

Film dielectrics

The four most widely used
film dielectrics are:
® Polyester (tradenamed Mylar)
capacitors are the most popular
general-purpose film capaci-
tors. This film permits high vol-
umetric efficiency, low leakage,
and a moderate temperature co-
efficient. Sorme film/foil and
metalized units can operate to
125°C at 50% of rated voltage.
Metalized- polyester units can
perform blocking, coupling, de-
coupling, bypass, and filtering.
® Polycarbonate capacitors
have operating temperatures
from -55°C toas high as +125°C
with proper voltage derating.

Capacitive tolererances can be
as low as +5%. This dielectric
film offers high insulation resis-
tance and stability.

® Polystyrene capacitors have
characteristics that are similar
to those of polypropylene, but
they have lower volumetric effi-
ciency. They have capacitive tol-
erances as low as 1%. Film/foil
units are widely used in induc-
tive-capacitive filters.

® Polypropylene capacitors
have higher volumetric efficien-
cy than polyester capacitors.
Except for AC rating, their
characteristics are similar to
those made from polystyrene.
They have tolerances as low as
+2%. These capacitors are
specified where precision, re-
liability, and low losses are im-
portant: e.g. tuning, filtering,
and timing,.

Ceramic capacitors

There are three ceramic ca-
pacitor styles: single-layer disc,
single-layer tubular, and mono-
lithic multilayer. There are three
principal classes of ceramic di-
electric based on their k rating;:
Class I, II, and III. Low-k materi-
als have linear characteristics,
and their properties are inde-
pendent of frequency over their
normal range. They are suitable
for resonant-circuit or filter
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FIG. ——CUTAWAY VIEW OF A CERAMIC MULTILAYER CHIP capacitor shows noble-
metai electrodes deposited on thin layers of ceramic dielectric which are then pressed

and fired to form a monolithic unit.
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characteristics. High-K
ceramics have very high effec-
tive dielectric constants. They
are suitable for coupling and de-
coupling applications.

® Disc ceramic capacitors are
made by metalizing both sur-
faces of a thin low-k (Class III)
ceramic disc with silver-based
ink to form the electrodes, firing
the disk. and soldering on radi-
al leads. They are jacketed by
dipping in phenolic resin or ep-
oxy. These capacitors are being
replaced by tubular ceramic
units made of the same materi-
als that save circuit board space
and permit automatic parts
placement.

® Tubular ceramic capacitors
are made by coating the inner
and outer surfaces of Class III
ceramic tubes with silver-based
thin-film ink, firing, and attach-
ing leads to the tube before jack-
eting it by epoxy dipping.

® Monolithic multilayer ce-
ramic (MLC) capacitors are
made by screening thin-film,
precious metal-based con-
ductive ink on thin layers of
“green’ or unfired layers of
higher k (Class Il and III) ceram-
ics. The screened layers are
then stacked (up to 40 layers),
compressed, and fired to form
monolithic capacitors, as
shown in Fig. 4.

If the MLC capacitor is to be a
chip capacitor for a hybrid cir-
cuit or surface-mounting, con-
ductive-metal terminations are
plated on its ends, as shown in
Fig. 4. The terminals of surface-
mount chips are further plated
with lead-tin alloy to improve
the terminal-to-pad solder
joints.

Demand for MLC chips has
risen with the worldwide
growth of surface mounting.
Chip MLCs5s will withstand the
molten- solder temperatures en-
countered in reflow and wave
soldering. They are available in
standard sizes to fit the grasp-
ing tools in automated pick and
place machines. The most com-
mon sizes are 0.08 X 0.05 inch
(0805), 0.125 x 0.063 inch
(1206), and 0.05 x0.225 inch
(2225).

Cylindrical leadless capaci-
tors are also made for surface
mounting. These capacitors

TABLE 2
CHARACTERISTICS OF POPULAR FIXED CAPACITORS
Type Capacitance Working Maximum Tolerance
Range Voltage Operating (Percent)
Temp. (C)

Electrostatic
Film
Polyester (Mylar)

Fiim/foil 0.001—1.0  80—200 VDC +125* +5—=+10

Metalized 0.001—10.0 60—630 VDC + 125" +5—=+10
Polycarbonate

Metalized 0.01—10 100—630 VDC +125* +5—+10
Polystyrene
Fiim/foil 47 pF—0.039 63—630 VDC +85 +1—=5
Polypropylene

Fitm/foil 47 pF—0.022 63—630 VDC +85 +2—=+5

Metalized 0.001—3.3 250—100 VDC +85 +5—+10
Ceramic

Muttilayer 10 pF—.56 200 VDC +125 +5—+10

Disc .75 pF—2.2 50—6 KVDC +125 +5—=+10
Mica 1 pF—0.1 50,000 +150 +.25—=+5
Glass 10 pF—0.15 6000 +125 +1—=+20
Electrolytic
Aluminum 1.0—1 MEG 5—450 +105 -~10—+100
Tantalum

Wet slug 1.7—2400 6—630 +125 +5—+20
Wet foil .12—3500 3-300 +125 +5—+20
Solid slug 0.0023—1000 6—100 +125 +5—+20
* With derating

. MOLDED
: - TERMINAL BLOCK
di g - Jy-— ALUMINUM TAB
ALUMINUM THREADED CONNECTORS
TERMINALS :

'WELDED TABS™]

ALUMINUM CAN |

ANODE ETCHED ALUMINUM FOIL /
CATHODE ETCHED ALUMINUM FOIL
PAPER SEPARATORS (TWO)

FIG.5—VIEW OF AN ALUMINUM ELECTROLYTIC CAPACITOR shows how the cathode
(porous paper spacer filled with liquid electrolyte) is sandwiched between the ox-
idized aluminum anode foil and cathode connection foil, rolled into cylinder,and then
sealed in an aluminum can.
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have metalized-band contacts
on the ends of their epoxy-
coated bodies for soldering to
lands of surface-mount circuit
boards.

For conventional through-
hole mounting, axial or radial
leads are attached, and the chip
is jacketed by dipping or mold-
ing in epoxy. MLC capacitors are
specified for bypassing noise to
ground, timing, and frequency
selection.

Ceramic dielectrics

Ceramic dielectric materials
are classified by dielectric con-
stant k as Class I, Class Il and
Class III:
® Class I dielectrics are made
by mixing magnesium titanate
(for a positive temperature co-
efficient) with calcium titanate
(for a negative coefficient} to
form a dielectric material with
low k values, and properties es-
sentially independent of fre-
quency. They exhibit ultrasta-
ble temperature coefficients of
+30 ppm/°C over thie tempera-
ture range of -55° to +125°C.
Class I includes NPO (negative,
positive, zero}, also known as
COG and BY.
® Class II dielectrics are high-k
materials (called ferroelectrics)
based on barium titanate. With
the addition of barium stanate,
barium zirconate, or magne-
sium titanate, their dielectric
constants can be lowered from
values as high as 8000 for in-
creased temperature stability.
These dielectrics include gener-
al purpose X7R (BX) and Z5U
(BZ).
® Class III dielectrics were de-
veloped primarily for ceramic
disc capacitors because they
permit high volumetric efficien-
cy. But this introduces a trade-
off between high leakage resis-
tance and low dissipation
factor. Class III capacitors have
low working voltages.

Other electrostatic capacitors

The dielectric in a mica ca-
pacitor is mica, a natural miner-
al that is chemically inert and
very stable. The capacitor is
generally made as a “sandwich”
of alternating layers of tin-lead
foil plates and mica. These ca-
pacitors can operate at tempera-

FIG. 6—CUTAWAY VIEW OF WET-SLUG
tantalum capacitor shows tantalum slug
filled with wet-electrolyte sealed in a sil-
ver case.

ture up to +150°C. Silvered
mica capacitors offer greater
mechanical stability and more
uniform characteristics. They
are made by screening and fir-
ing a thin layer of silver on the
surface of the mica to form the
plates.

Glass capacitors are made by
stacking alternate layers of thin
glass dielectric in a sandwich
structure similar to that of the
mica capacitor. They are spec-
ified where temperature sta-
bility is a requirement.

Electrolytic capacitors

The dielectrics of aluminum
and tantalum electrolytic capac-
itors are oxides formed by elec-
trochemical reaction with those
metals. There are three styles of
electrolytic capacitor: wet foil,
wet slug, and dry or solid slug.
Aluminum electrolytic capaci-
tors are wet foil units, but tan-
talum capacitors are also avail-
able as wet-slug and solid slug
units.They can be polarized or
nonpolarized.

All electrolytic capacitors ex-
hibit high capacitance per unit
volume (high volumetric effi-
ciency). An aluminum elec-
trolytic capacitor can store four,
five or more times the charge of
an equivalent-size film capaci-
tor, and a tantalum capacitor
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can store three times as much
charge as an equivalent alumi-
num capacitor.

However, aluminum elec-
trolytic capacitors have higher
DC leakage and lower insula-
tion resistance than elec-
trostatic capacitors. Moreover,
they have higher power losses
because of their higher equiv-
alent series resistance (ESR).

The anodes of alu.ninum elec-
trolytic capacitors are made
from high-purity aluminum foil
that has been electrochemically
etched to increase its effective
surface area. A thin aluminum-
oxide-dielectric layer, about
0.01 micron, is then grown on
the etched foil in another elec-
trochemical process. The en-
larged surface area of the etched
foil provides a far larger di-
electric surface than would be
possible with unetched foil.

A porous paper spacer filled
with a liquid electrolyte is sand-
wiched between the etched and
oxidized anode foil and another
aluminum cathode foil. The lig-
uid electrolyte is the actual
cathode, but the cathode foil is
in contact with the liquid elec-
trolyte and is needed to com-
plete the electrical circuit.

After attaching a series of
connecting tabs to the foils, the
“sandwich” is rolled, as shown
in Fig. 5, and inserted in an alu-

FIG. 7—CUTAWAY VIEW OF A SOLID tan-
talum capacitor jacketed by dipping in
epoxy.
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minum can, which is then
sealed. However, the sealed can
has an overpressure vent.

Direct current must flow in
only one direction in a polarized
electrolytic capacitor. Even
short-term current reversal
could destroy the oxide di-
electric and short-circuit the ca-
pacitor. A" +” mark on the case
identifies its positive terminal.

Aluminum electrolytic capac-
itors are made with radial or ax-
ial leads, and some styles for
switchmode power supplies
have spring-metal terminals
that snap into circuit board
holes. An external plastic sleeve
permits off-ground applications
for the capacitor.

Nonpolarized aluminum
electrolytic caps are essentially
two polarized capacitors back-
to-back with their cathode ter-
minals connected. The anode
terminals make the external cir-
cuit connection, while the cath-
ode terminals are isolated by an
insulator. Both foils are
anodized to form oxide barriers,
and they share a common elec-
trolyte-filled porous spacer.

A nonpolarized capacitor has
half the capacitance of a com-
parably sized polarized capaci-
tor with the same voltage
rating. Although not as efficient
as polarized capacitors, the
nonpolarized units are used for
AC motor starting and other AC
control applications.

Tantalum capacitors

Tantalum electrolytic capaci-
tors are available in three forms:
wet-foil, wet slug, and dry slug.
Wet-foil tantalum capacitors are
made in about the same way as
aluminum electolytics. As a
group, tantalum capacitors ex-
hibit higher volumetric efficien-
cy, more stable characteristics,
higher operating temperature
ranges, and longer shelf lives
than aluminum capacitors.
However, they cost more and
have lower voltage ratings.

Both wet and dry slug tan-
talums are made from porous
pellets of tantalum. The anode
slug is formed by pressing tan-
talum powder and a binder in a
mold, and firing it in a vacuum
furnace (sintering) to bond the
powder and drive off the binder.

M BLLG
DAY ELECTROLYTES
ANDEE T4R
|BENT UNCER)

FIG.8—CUTAWAY VIEW OF A SOLID tan-
talum capacitor chip for surface mount-
ing applications.
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FIG. 9—CONNECTING CAPACITORS in
series yields a total capacitance that is
less than that of the lowest-value unit (
a), but connecting them in parallel yields

a total capacitance equal to the sum of
all unit values.

FIG. 10—SIMPLIFIED DRAWING of a tun-
ing capacitor shows a concept that is
used in many variable capacitors.

The tantalum oxide dielectric is
electrochemically formed in the
porous pellet.

Figure 6 is a cutaway view of a
wet-slug tantalum capacitor
with an acid electrolyte. Its vol-
umetric efficiency about three
times that of a comparably sized
foil unit. Moreover, wet-foil tan-
talums are the most reliable of
all capacitors.

The high cost of wet-foil and
wet-slug tantalums makes
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them too expensive for most
consumer and industrial ap-
plications. However, those high-
reliability capacitors are widely
specified for military electronics
and avionics. Military specifica-
tions MIL-C-3965 and MIL-
C-39006 govern the procure-
ment of military-style wet-foil
and solid-slug units.

The solid-anode or dry-slug
unit, shown in Fig. 7, is the
most popular and economical
tantalum capacitor. It has a thin
film of manganese dioxide
chemically deposited on its tan-
talum dioxide dielectric to act
asasecond electrode. Solid-slug
capacitors can be sealed in met-
al cases, or protected by dipping
in epoxy as shown in Fig. 7. The
solid-slug units have the lon-
gest life and lowest leakage of
any tantalum caps. Chip capac-
itors for surface mounting, as
shown in Fig. 8, are made by the
same process.

Capacitor identification.

Today the capacitor’s nominal
value (and sometimes its toler-
ance) are printed on its body
where space permits. Values
such as 47 and 68 are typically
in microfarads, while values
such as 120 or 4700 are usually
in picofarads. A capacitor
might also be marked with its
working voltage: for example,
63 Vor 100 V.

Some capacitors are still
marked with colored bands
based on the EIA system used
for identifying resistors. The
colors of the bands are read
from left to right. A black band
represents zero, brown repre-
sents one, and red, orange,
yellow, green, blue, and violet
represent the digits two to
seven, in that order. Grey repre-
sents eight, and white repre-
sents nine. As in resistor
coding, a gold band denotes a
capacitive tolerance of 5%,
while a silver band denotes 10%

You might encounter capaci-
tors with obsolete coding
schemes in old radios or TV's or
at surplus sales. Some of those
codes are based on colored dots,
spots or “hashmarks."” It is wise
to consult a radio engineering
handbook or data reference
book published before 1970 if
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you want to find out how to in-
terpret those codes if you plan to
use them in your circuits and
are in doubt about their rat-
ings.

Connecting capactors

Figure 9 illustrates capacitors
connected in series and parallel.
The formula for calculating the
effective value of two capacitors
in series is:
Crs = C1 xC2/C1 +C2
For two or more capacitors in
series it is:
Cis = 1/1/C1 +1/C2 + 1/C3 +V/
For capacitors in parallel the for-
mula is:
Xp=Cl+C2+ C3 +C,

Variable capacitors

For many years the most
prominent variable capacitors
were those used to tune radio
receivers, transmitters, and os-
cillators. However, in the latest
transistorized equipment they
have been largely superseded by
varactors or voltage variable ca-

pacitors. These are silicon or
gallium arsenide PN junction
diodes that make use of the vari-
ation of junction capacitance
with reverse bias. Nevertheless,
the design concept embodied in
the tuning capacitor lives on in
a wide range of miniature, PC
board-mounted variable capaci-
tors for many different tuning
applications.

Figure 10 is a simplified
sketch of an air-dielectric tun-
ing capacitor. Its capacitance
value can be changed by rotat-
ing its control shaft so that the
movable set of metal plates (ro-
tor} meshes in different posi-
tions with respect to the fixed
set (stator). Its capacitance val-
ue is greatest when the rotor is
fully meshed with the stator.

The rotor plates of tuning ca-
pacitors can be shaped so that,
with shaft rotation, capacitance
variation is linear or nonlinear.
For example, it might follow a
nonlinear logarithmic or square
law function. Two or more tun-
ing capacitors can be ganged to-

gether so that they vary in
unison, simultaneously tuning
separate circuits to different
frequencies.

Trimmer capacitors are “set
and forget” variable capacitors
made for infrequent adjust-
ment. Many different types are
available for commercial and in-
dustrial applications. Vane
types are miniaturized versions
of the tuning capacitor shown
in Fig. 10, except that layers of
solid dielectric, typically plastic,
are inserted between the rotor
and stator plates.

Vane-type trimmers with
body diameters of less than a
half inch are made for PC-board
mounting. They have plastic
cases and dielectrics of poly-
propylene, polyethylene, poly-
carbonate, or PTFE films. These
trimmers are made for screw-
driver and/or key adjustment.

There are also simpler trim-
mer capacitors that permit
more limited capacitance varia-
tion for high-frequency tuning
applications. Q
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FORCE-SENSING
RESISTORS

ONE OF THE MANY
modern sensor tech-
nologies is really
keeping engineers
and hobbyists quite
busy designing cir-
cuits. Billed as the
ultimate switch
technology, the
Force Sensing Re-
sistor (FSR) is a tac-
tile sensor that dis-
cerns variations in
applied force. The
harder you press
this thick-film de-
vice, the more its re-
sistance decreases.
The FSR was first
developed for musi-
cians who wanted
their electronic
pianos to play loud-
er when the keys
were pressed hard-
er. FSR’s are temper-
ature, chemical,
and moisture resis-
tant, and they are
insensitive to vibra-
tion and elec-
tromagnetic inter-
ference. FSR’s con-
tain no moving
parts to wear out,
and can withstand
over ten million operations. Fig-
ure 1 shows some of the dif-
ferent types of FSR.

FSR’ are as thin as business
cards, and can be designed to
sense forces as light as a finger-
tip or as heavy as a truck. They
can also sense variations in ap-
plied pressure and alter their re-
sponse accordingly. In addition,
the sensor’s actuation thresh-
old can be adjusted using sim-
ple electronics. Applications for
FSR’ are virtually unlimited, as
you can see from Table 1. The
FSR is ideally suited to keypads,
computer input devices, touch
switches, alarm sensors, limit
switches, electronic keyboards,
digitizers, and pressure sen-

Force-sensing
resistors open
up lots of new
applications for
electronics.

T.L. PETRUZZELLIS

SOrs.

An FSR device typically ex-
hibits three decades of dynamic
resistance change with respect
to force and it can operate at
much lower currents than most
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other sensors. The
FSR can also be
used to construct a
linear potentiome-
ter which can
monitor the posi-
tion of a force as well
as the amount of ap-
plied force. A three-
layer XYZ-type FSR
device can be con-
structed that will
give an X-Y coordi-
nate position in-
dication with a
0.005-inch resolu-
tion, as well as pro-
vide the force (Z)
measurement. The
XYZ pad is ideal for
such applications as
a graphic pad, pen
stylus tablet, or
mouse-type device
for computer input.
The FSR sensors
can also be config-
ured into many dif-
ferent types of
switch arrays, with
sizes up to 22 x 32
inches, at much
lower cost than
many other force
SEensors.

In the past, there
were two principle types of force
sensors: piezopolymers and ce-
ramic strain gauges. The fast
rise times and high sensitivities
of the piezopolymers cause a lot
of unwanted acoustic and vibra-
tion pickup. Piezopolymer sen-
sors often require more complex
interfacing than the FSR de-
vices. FSR sensors are not as
accurate for precise absolute
measurement, but they are
much more rugged and cost
considerably less than strain-
gauge Sensors.

The construction of an FSR is
a sandwich of two polymer films
or sheets. A conductive pattern
is deposited on one of the poly-
mer sheets as a pattern of inter-
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FIG. 1—FORCE-SENSING RESISTORS
contain no moving parts to wear out and
then can withstand over ten million op-
erations.

digiting electrodes as shown in
Fig. 2. The electrode pattern
often looks like a comb, with the
teeth and spacing typically
being less than one millimeter.
Next, a proprietary polymer is
deposited on the other sheet.
The sheets are then faced to-
gether so that the conducting
fingers are shunted by the poly-
mer.

The output resistance of the
FSR is typically around one
megohm with no external force
applied. A force-versus-resis-
tance graph is shown in Fig. 3.
The graph displays the log/log
characteristics of an FSR where
the resistance varies {rom one
megohm to around 50 kilohms,
depending on the applied force
in grams (g). (We know that a
gram isn't really a force, but let’s
just think of it that way for the
moment.) Figure 4 shows a

TABLE 1—FSR APPLICATIONS

Graphic pads

Cursor keys

Mouse devices

Pen stylus tablets

Pressure sensors

Piano keyboards
Toner-level sensors

Foot pedals

Gait-analysis sensors
Artificial-limb force sensors
Dental-byte sensors

IV drip pressure sensor
Bed weight distribution sensor
Security tiles/alarm sensors
Load cells

SEMI-CONDUCTING
POLYMER

FIG. 2—AN FSR IS MADE OF two poly-
mer films or sheets. A conductive pat-
tern is deposited on one of the polymer

sheets, and a proprietary polymer is de-
posited on the other sheet.

INTERDIGITING
ELECTRODES

force-versus-conductance
graph in which a simple linear
response is shown from a force
of zero grams. A key element in
the design of an FSR is the
fineness of the pitch of the con-
ducting fingers. The force-ver-
sus-resistance relationship is
strongly affected by sensor and
actuator size, shape, and mate-
rials.

Linear potentiometer FSR’s
When force-sensing resistors
are used to make a linear poten-
tiometer (an FSR-LP). the device
can be used to sense both posi-
tion and applied force. Figure 5
depicts the layered con-
struction of an FSR-LP. When
wiring an FSR-LP. a voltage is

Wwww.americanradiohistorv.comm

Suspension sensors
Accelerometers
Water-level sensors
Panel switches

Digital tuning controls
Joysticks

Game controllers
Steering wheels

Gas pedals

Robotic touch sensors
Industrial keyboards
Deadman safety switches
Smart brake pedals
Oil-pressure sensors
Limit switches

applied between the hot lead
and ground. When a force is ap-
plied to the force-sensing layer,
the wiper contacts are shunted
through that layer to one of the
conducting fingers of the resis-
tance strip. The voltage from
the wiper is then proportional
to the distance along the strip.
To sense a force, a resistance
measurement is made between
the wiper terminal and either
the hot or ground lead. Two al-
ternative FSR-LP connection di-
agrams are shown in Fig. 6.

Force and position measure-
ments are not entirely indepen-
dent; however, the position
measurement can be made un-
ambiguously if the measuring
device draws a negligible
amount of current (less than 1
microampere) so that there is
no voltage drop across the wiper
resistance. Therefore, an LF411
or similar op-amp—with a low
Vg and Ig ns—is recommended
when interfacing to an FSR-LP.
Because the contact between
the wiper and the resistor is mo-
mentary, some kind of sample-
and-hold device must be used to
interface an FSR; quite often a
capacitor between the wiper
contact and ground is sufficient
to accomplish this.

Force measurements are less
ambiguous, and very good ap-
proximate measurements can
be obtained by shorting the two
fixed resistor ends (hot and
ground) together, and measur-
ing the resistance between the


www.americanradiohistory.com

| ] L LI
"SR o
5 [RERES T |
| rl T ;I..t 1
ST s
g 100Kt ﬁ%;g{ + S
) : = 5 0
= . + + e R 1
5 _Ii_T I+lr i "rT"' r S . § 0.2-
£ o e JRGEIS IO 5
— 8
A {t T~~~ 0.1
T T O
I A 11 B A A iy
1K | LU I | L1 0.0
10 100 1K 10K 0 2K
FORCE (g)

FIG. 3—FORCE-VERSUS-RESISTANCE. The resistance var-
ies from one megohm to around 50 kilohms, depending on the

applied force.

combined leads and the wiper. If
the force is applied at the middle
of the potentiometer, the device
will have an additional resis-
tance of one half of the total
fixed resistance, because the re-
sulting middle contact parallels
the two halves of the fixed re-
sistor. If, on the other hand,
force is applied to either end of
the FSR-LP’s active area, the
fixed resistance is essentially
shorted out. That problem can
be overcome by making the FSR
resistance high compared to the
potentiometer resistance,
therefore making a low-current
position measurement a must.
The slight force-measurement
error can also be subtracted out
with a simple analog circuit or,
given a position measurement,
compensated for in software if a
microprocessor is used with the
system.

The positional resolution of a
force and position sensing re-
sistor (FPSR) depends on the
width of the applied force, dis-
tribution, and the fineness of
the conductive fingers, which is
typically in the 10-100 micro-
meter range.

FSR-LP XYZ

An XYZ pad or tablet is con-
structed by placing two FSR-
LPs back-to-back and perpen-
dicular to each other. An XYZ
pad can measure the position of
a force on an X-Y coordinate
plane, as well as the applied
force (Z). Figure 7 shows the
layered construction of an XYZ
pad. Note that an unambiguous

or 10 kilograms.

position can be measured only
for a single applied force; multi-
ple force contacts will cause
false readings. That is not a
problem for graphics pads,
mouse devices, or pen stylus
tablets, but the XYZ pad cannot
be used for complex pattern rec-
ognition. Position accuracy of
an XYZ pad based on FSR-LP’s
is typically about 1 percent.

A true force sensor will give a
constant reading at a constant
force, independent of the area
over which the force is applied,
or its distribution. If a constant
force is applied to a true pres-
sure sensor, the reading will be
inversely proportional to the
area of the applied force. An FSR
has a function that is between a
force and pressure sensor. A
typical FSR will display the re-
sistance of the square root of
the area of the applied force.
That holds true when the force
footprint is smaller than the
FSR's active area, and large
compared to the spacing be-
tween the conductive electrodes
or fingers. Because of the sen-
sitivity of the FSR’s resistance
to the area and distribution of
force, the force footprint must
be held constant in position
and distribution. An elas-
tomeric or rubber overlay
placed over the sensor can solve
that problem. The FSR can be
used as a pressure sensor when
the applied force is large com-
pared to the FSR's active area.

FSR devices are designed to
be easily interfaced with a wide
variety of circuitry. A simple
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FIG. 4—FORCE-VERSUS-CONDUCTANCE. The linear re-
sponse is shown from a force of zero grams to 10,000 grams,

"BROUND"END - FINED RESISTOR
FIG. 5—FSR-LP'S CAN SENSE both po-
sition and applied force. This is the
layered construction of an FSR-LP.
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FIG. 6—ALTERNATIVE FSR-LP connec-
tion diagrams.

analog interface is shown in
Fig. 8. A basic requirement for
interfacing an FSR is to ensure
that the current through the de-
vice does not exceed 1 mA/cm?
of the activation footprint. The
voltage measurement across
the FSR is then related to the
applied force, and increased
pressure results in increased

MON SOIUOID3|T ‘E661 YoIEN

[-}]
~


www.americanradiohistory.com

Electronics Now, March 1993

=]
@

e S R W W P g A

POUBLE-SIDED F3R LAVER ~5.,

 Pagnt

ST

TENES s RETY Sme e g W
FIG. 7—AN XYZ PAD 1S TWO FSR-LP’s
back-to-back and perpendicular to each

other.

%

+W,

g o

G

b=

%?@

:

£

o

&

9

#

s .

5 'Tﬂﬁﬂﬂ ¢

b3 -
- o 28 % ot

S e eta W Eha

FIG 8—FSR ANALOG INTERFACE In-
creased pressure results in increased
voltage output.

voltage output. Precision mea-
surements, however, are a
somewhat more difficult be-
cause of the shape of the power
law curve. For higher precision
measurements, it is usually
wise to go into the digital do-
main as soon as possible, so
that the log/log characteristics
of the device can be translated
into more linear results.

If your design calls for mea-
surement of impact (i.e. a data
keyboard), then the FSR can be
placed in a voltage divider, and
the divider can be capacitively
coupled to the succeeding
stages. That would eliminate
offset problems due to a preload
condition. The interface shown
in Fig. 9 is useful where a high-
er current or a lower source im-
pedance is necessary. The op-
amp can be used either as a uni-
ty-gain buffer, or it can be con-
figured to amplify the FSR's out-
put. Offsets can be trimmed by
the 500-ohm potentiometer.
Gain is set by the ratio of the
resistors R and Rg. Suggested
op-amps for that circuit are the

LF351/353 or the TLO71/72 se-
ries of low bias-current devices.
The low bias currents of those
op-amps reduces the possible
input offsets, due to the high
source impedances of the FSR.

Figure 10 shows a force-to-fre-
quency converter. In that cir-
cuit, an oscillator is con-
structed with the FSR as a
feedback element around a
Schmitt trigger integrated cir-
cuit. At zero pressure, the FSR
is an open circuit. Depending
on the last stage of trigger, the

T
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FIG 9—THIS INTERFACE is useful when
higher current or lower source imped-
ance is necessary.
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FIG. 10—FORCE-T0 FREQUENCY CON-
VERTER. An oscillator is constructed
with the FSR as a feedback element
around a Schmitt trigger.

output remains constant—ei-
ther high or low. When pressure
is applied to the FSR, the os-
cillator starts, and its frequency
increases with increasing force
applied to the FSR. Resistor R1
limits the current through the
sensor. Bypassing R1 with a ca-
pacitor will cause the curve tobe
steeper at higher forces. Con-
necting a large-value resistor in
parallel with the capacitor (C),
quenches any tendency for the
circuit to oscillate at low applied
forces. When using the circuit
with CMOS or TTL, a digital
process can be controlled by
counting leading or trailing
edges of the oscillator output.
Industry-standard con-
nectors, such as pin- or com-

WWWW.americanradiohistorv.comm

FIG.11—THIS PHOTOGRAPH shows
some of the many different shapes and
sizes of available force-sensitive re-
sistors. The ruler in the lower right-hand
corner gives you an idea of their size.

pression-types, can interface
the FSR devices. Conductive ad-
hesives are also commonly used
to attach leads to FSR devices.
Do not attempt to solder wire
leads directly to the polymer
sensor, because direct heat will
destroy the device.

The force-sensing resistors
require a backing for activation
accuracy, as mentioned pre-
viously. The most unpredictable
aspect of the FSR’s force/resis-
tance characteristic is the pres-
sure range under 100 grams/

cm?. If you are going to measure
small forces with your FSR, you
can preload the FSR with a
100-200 gram/cm? load and
measure the resistance
changes. Elastomer or plastic
overlays can be used to enhance
the FSR’s response charac-
teristics by evenly spreading the
actuator’s force.

FSR sensors are available in
many sizes, configurations, and
shapes, and custom devices can
be designed by the manufac-
turer. For more information on
FSR technology, write on your
company letterhead to Interlink
Electronics, 1110 Mark Ave.,
Carpinteria, CA 93013. An eval-
uation/prototype kit is also
available for $79.95. Q
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DELAY

JAMES MELTON

Stop wasting power—turn off your appliances
automatically with an electronic time-delay relay.

OUR TIME-DELAY RELAY WILL DRIVE
up to a 3-ampere AC load for a
specified period of time, and
then shut the load off automat-
ically. It can turn electrical ap-
pliances and lights off after a
time interval ranging from just
a few seconds all the way up to
about an hour.

One of the many possible jobs
for the relay is the control of in-
door Christmas lights—just
push a button and the lights
will stay on for a few hours, and
then automatically turn off.
Outdoor Christmas lights, al-
though a considerably larger
load, can also be controlled by
one of these relays.

The author has several dif-
ferent antennas that are con-
nected to amaieur radio equip-
ment in his garage. As a
precaution, the feedlines to the
radios are routed through me-
chanical relays that keep them
grounded when not powered,
and they are connected to the
radios only when the reset
switch on the time-delay relay is
pushed. Several hours later, if
he has been called away from
the radios (and forgotten that
they were on), the relay drops
out, and the antennas will have
been automatically grounded.

One of these units can even be
used with a coffee maker. Quite
often coffee makers are left on

overnight or over the weekend:
the owner returns to find a
ruined coffee pot—and a very
hot one at that. A time-delay re-
lay in the burner circuit will sol-
ve that problem. Simply set the
timer to stay on for 2 hours, and
if it’s not reset, it will allow the
coffee pot to cool off.

Operation

The circuit, shown in Fig. 1,
is based on a 4060 CMOS 14-
stage binary counter with an
on-board oscillator driver. The
basic frequency is set by the val-
ues of R1, R2, and Cl1, and it's

roughly 1/R1xC1. Resistor R2
should be about 10 times the
value of R1. The values shown
generate an approximate 4.5-
hertz frequency, which is then
divided down by IC1. Divided
outputs are available ranging
from divide-by-4 to divide-
by-16384 (see Fig. 1).

The chosen output is tied to
the base of Q1 through current-
limiting resistor R4, and to the
base of Q2 through R3. Tran-
sistor Q1 is the hold transistor
for the timing circuit, and tran-
sistor Q2 turns on the solid-
state relay.

e (Y e
= +9VDC @ j)
L 2N2222
e P R4 TRANSISTOR
16 4.7K INPUT \
—e _
RS ~Hpeser Yoo gl o ] +
47K «32f i__o | i 7K
T +64[——0 | zu2907
CLOCK 288 o |
$ R2 m ,
¥ 4TMEG IC1 2565 ° 5 outPuTs 120 VAC
4080 ool r (TIE ONE TO ‘!NPUT‘
" Wosc N 1024]® o T“‘.‘ﬁ‘f&?"" | b
i
+4096 |- SEE TEXT) |
L 192 |2 [ A & 1| soup  ACHo
9 . 3_ | INPUT STATE 120 VAC
H—{oscout 16384 RELAY i o
G / (2-32v) SEE TEXT
{ )
47 08 G oA ‘

|

FIG.1—THE CIRCUIT is based on a 4060 CMOS 14-stage binary counter that controls a

solid-state relay.
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When you push reset button
S1, all of ICI's outputs go low
(including the one you have tied
to the transistor input). Tran-
sistor @1, an NPN unit, shuts off
and its collector, which is tied to
timing resistor R2, presents no
load to the timing circuit. Tran-
sistor @2, a PNP unit, turns on
when alow is applied to its base,
thus turning on the solid-state
relay.

When the chosen output of
IC1 goes high, Q1 turns on,
grounding the clock input to
IC1, stopping any further
counting until S1 is pushed
again. At the same time, Q2
shuts off, which turns off the
solid-state relay, thus cutting off
power to the load.

Construction
The author built his pro-
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FIG 2—THE PROTOTYPE RELAY is buiit on a small piece of perforated construction
board mounted on the end of the solid-state relay.

# R

totype relay on a small piece of
perforated construction board
using point-to-point wiring,
and arranged the parts so that
the board would mount on the
end of the solid state relay (the
input terminals are big enough
to support the circuit board).
Figure 2 shows the inside of the
prototype. Note that the author
has built in a 9-volt power sup-
ply that is not shown in the
schematic.
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. FAF!TS LIST
Al reslstu{s are Ye-watt, 5%.
+ R1—470,000 ohms
i R2—4.7 meguhms
© R3-A5—4700 ohms
Capacitors
£ 1—0.47 uF, 25 volts, tantalum
.. Semiconductors g
AIC1—4040 CMOS timer/divider ¥
- CH—2N2222 NPN transistor
*.Q2—2N2907 PNP transistor :
* §1—Normally-open pushbutton
% switch R
xMiscellaneous: Solid-state rela'f 5
% (sized for the application you have '
' in mind), perforated curmhuctmn
““ hoard, wire, solder, AC linecord,
project case,
G et iy R T
The relay in action
To use the solid state relay,
simply plug the relay into a 120-
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volt outlet, plug an appliance
(that draws no more than 3 am-
peres) into the time-delay relay,
and push the reset button. The
circuit will begin timing and
will shut off at the end of the
period you have selected. When
you use the time-delay relay to
shut off your appliances, you'll
not only be adding a safety fea-
ture and saving money—you’ll
also be doing something good
for the environment! Q
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LETTERS

continued from page 17

diovisual phenomenon discussed
anywhere. During a TV broadcast of
a choir singing, my attention would
inevitably focus on an individual
singer (usually the cute one), and |
would swear that | could hear her
individual voice against a back-
ground of the entire choir.

Sure enough, when the camera
zoomed in on her, she sounded ex-
actly as | had earlier perceived she
would. If there were several attrac-
tive choir members, | would be able
to pick out their individual voices
too. The cameraman apparently
often agrees with my choices, and
pans his camera on the photogenic
singers during the performance. |
can even keep track of their individ-
ual voices with closed eyes.

The same phenomenon seems to
occur during orchestral perfor-
mances, where | seem to be able to
isolate individual instruments from
the whole orchestra.

} cannot think of a way to test this
phenomenon scientifically because
what comes out of the speaker is a
blended waveform. Thus, the per
ception must be the result of my
visual clues together with the audio.
| will chicken out with an escape
clause: The human brain must be a
wondrous organ if it is able to inter
pret such fine subtleties from a
blended signal. But, all the same, |
wonder if anyone else shares my
ilusions, oris there something more
to this?

KELVIN MOK
Edmonton, Alberta, Canada

SILICON CHIP

| was recently looking at Silicon
Chip, an Australian electronics
magazine that had lots of interesting
projects in it. It would be good if
Electronics Now could reprint
some of these articles for readers in
this country.
WILLIE JONES
Valley Stream, NY

Good news for you! The maga-
zine you mentioned, Silicon Chip,
will soon be in print in this country.
See the ad for it on page 25 of this
magazine. Q
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BUILD

PHILL HAUSMAN

IT SEEMS THAT EVERYBODY IS AN
audio enthusiast these days.
With compact discs, stereo TV,
hi-fi video tapes, and laserdiscs
cheaply available to the general
public, nobody wants to settle
for ordinary sound. If you build
our audio processor, you won't
have to settle for ordinary
sound either! Our audio pro-
cessor, which can be builtin one
evening, can be installed easily
between any audio output
source and any audio input
source, and it can “super-
charge” any mono or stereo au-
dio signal.

Some of the many uses for the
audio processor include en-
hancing the audio output from
a stereo system or any scanner,
shortwave, CB, or ham radio re-
ceiver. Stereo and mono TV
sound can also be greatly en-
hanced; a pseudo-stereo effect
can be added to a mono sound-
track, and if stereo audio is al-
ready in use, you can add
enhanced stereo effects. The
processor also has amazing
effects on old mono or pre-Dolby
cassette and 8-track tapes—its
great for doing restoration of old
recordings.

Features

The audio processor provides
a complete array of controls that
give the user maximum flex-
ibility in adjusting the pro-
cessor. The unit has switch-
selectable stereo sound from a
stereo source, spatial (widened)
sound from a stereo source, and
pseudo-stereo sound from a
mono source; LED's indicate
which mode is selected.

The unit exhibits very low
noise (—64 dB minimum) and
low total harmonic distortion
{maximum THD is 0.5% at 1000
Hz). The input and output resis-
tance is 100 kilohms, which is
the standard line-level resis-
tance. The left and right chan-
nels provide a minimum of 60
dB separation, and there’s an
adjustable input attenuator for

Hs AUDIO

EXPANDER

3

MONG

i@ EXPANDER @
LEFT

RIGHT
STEREC &

Enhance stereo and mono audio,
for under $30, with our
one-chip audio processor.

each channel, which provides a
minimum of 70.0 dB attenua-
tion. There's independent gain
adjustment of the left and right
channels in the spatial stereo
mode, and independent gain
adjustment of the left and right
channels in the mono pseudo-
stereo mode.

Theory of operation

The audio processor, whose
schematic is shown in Fig. 1, is
based on the Signetics/Philips
TDA3810N stereo, spatial.
pseudo-stereo processor IC. A
block diagram of the chip is
shown in Fig. 2. The device is
essentially a system of internal
op-amps used as active filters.
The chip contains three op-amp
stages, switching circuitry,
power-supply regulation cir-
cuitry, and LED drivers.

The easiest way to under-
stand how the chip works is to
follow the audio signal through
the chip for each individual
mode.

Stereo mode

When the stereo mode is se-
lected, the left input signal

WWW.americanradiohistorv.com

passes through input-at-
tenuator R14, and is coupled via
C4 to pin 2 of IC1 (the
TDA3810N). The right input
signal passes through R15 and
C3 to pin 17 of IC1. The various
active filters within IC1 serve as
a unity-gain bandpass filter
with a —3 dB low-frequency
cutoff occurring at 20 hertz,
and the —3 dB high-frequency
cutoff occurring well beyond
20,000 hertz.

Spatial mode

As shown in Fig. 3, when the
spatial, or widened, stereo
mode is selected, active op-amp
circuits selectively remove cer-
tain parts of the audio spec-
trum. The effect is achieved by
feeding the audio input to the
non-inverting input of an op-
amp. The inverting input is fed
by the output of the internal
buffer/amplifier coupled with a
cross-channel signal through
R2. Both channels operate in
the same way. The gain of each
channel can be adjusted inde-
pendently: R3 adjusts the left
channel and Rl adjusts the
right channel.

MON SOIUOND3IT ‘C661 YOIBN

~
-t


www.americanradiohistory.com

o

Electronics Now, March 1993

~
nN

LED1 i 4
S STERED i aLD
R B R16 !
12K o ' G! a1
— )k Umure anopdl, L BeAD, |
LED3 ; ,  STEREO|447 _ STEREO ™. S1-a
GREEN/ N 8IPSEUDO |  MODE [ Mouooo =
<= W N el W
7 ENHANCE | o 50K €12 pigur
i Oz LED | o | PR ouTPUT
AMBER ¢y PIGHTHS EXpe M
OUTPUT . : p R13 o
. < 100K R12 ¢
c13 LEFTIRIGHT | FRIGHT 100k $
47uF 3 6L Err | PSEUDO[34 MONO X
I ¢ =
byt = U |
100K 1 EFT S | ENHANCE[:
R3 JMONOY  5|pseupo |
50K iN i
LEFT i
EXPAND $ 4’ENHANCE ;
= RE ¢ N :
P 12KS 4 | ‘
LE PREAMP ! PREAMP
INPUT c4 out L
1 '
R14 4 2 |LeFT |
100K:E“|(‘—“ IN : RIGHT|
I IN |
= 1] Vq - :
o c10 “f—‘ﬂﬁga I Veef?
DC 100”F = % Yo e
INPUT 1 162
-~ > i 78L09 .‘
1 1N4001 1 TG 5
= =

FIG.1—THE AUDIO PROCESSOR is based on the Signetics/Philips TDA3810N stereo,

spatial, pseudo-stereo processor {C.

PARTS LIST

All resistors are Va-watt, 5%, un-
less otherwise noted.

R1, R3—50,000 ohms, panel-
mount potentiometer

R2, R4-R6, R10—12,000 ohms

R7—25,000 ohms, panel-mount
potentiometer

R8, R9—22,000 ohms

R11, R12—100,000 ohms

R13-R15—100,000 ohms, panel-
mount potentiometer

R16—470 ohms

Capacitors

C1-C5—0.1 pF, 50 volts, metal film

C6—0.033 uF, 50 volts, metal film

C7, C8—0.015 uF, 50 volts, metal
film

C9-C11—100 pF, 16 volits, elec-
trolytic

C12, C13—4.7 uF, 35 volts, elec-
trolytic

Semiconductors

IC1—TDAS3810N audio processor
chip (Philips)

IC2—78L09 9-volt regulator

D1—1N4001 diode

LED1-LED3—light-emitting diodes
(use three different colors)

Other components

S1—DP3T panel-mount switch

J1—2.1 mm panel-mount power
jack (optional)

J2—J5—panel-mount RCA jack

Miscellaneous: 18-pin IC socket,
metal project case, 12-volt DC
wall transformer (100-mA), 6
knobs, PC board, shielded cable,
wire, solder, etc.

Note: The following items are
available from HESC, PO Box
12649, Fort Wayne, IN
46864-2649:

e A kit of parts including a PC
board and all parts that mount
on it (does not include potenti-
ometers, project case, or wall
transformer)—$19.95 + $3.05
S&H

e PC board and TDA3810N—
$14.95 + $3.05 S&H

e TDA3810N—$7.00 postage
paid

Please allow 6 to 8 weeks for de-
livery.
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Pseudo stereo mode

As shown in Fig. 4, when the
mono pseudo-stereo mode is se-
lected, the processor creates a
“stereo” image using the vari-
ous active filters differently on
each channel. The left channel
is fed through a flat-response
amplifier (200 Hz to 20 kHz) to
achieve a constant gain across
the audio spectrum. The gain is
adjustable via potentiometer
R7, which controls feedback.
The optimum setting recom-
mended by Philips, the chip
manufacturer, is +2.00 dB at
15 kHz; R7 gives an adjustment
range of —69.0 dB to +6.0 dB
at 15 kHz.

The right channel uses a
twin-T notch filter to give the
illusion of signal separation, or
the pseudo-stereo effect. Be-
tween 100 and 1600 hertz, the
notch filter attenuates the audio
range by —33.0 dB at its lowest
point, which occurs at about
450 hertz. The gain is adjusta-
ble by R13, which controls feed-
back. Philips recommends O dB
at 15,000 Hz, although R13
gives a range of —68.0 dB to
+6.0 dB. Figure 5 shows the
frequency response of each
channel.

Remaining circuitry

The TDA3810 contains a
muting circuit with built-in
hysteresis (controlled by C11)
that prevents the status LED’%
from flickering when switching
from mode to mode. Also in-
cluded is the mode selection
switch (S1-a and -b)and the cor-
responding status indicators
LEDI, LED2, and LED3.

The project requires an exter-
nal power supply of +10.5-24.0
volts DC, which passes through
polarity-protection diode D1 to
the input of IC2, a 78L09 +9.0
volt DC, O.l-amp voltage reg-
ulator. Capacitors C1 and C2
provide decoupling and anti-os-
cillation protection for IC2.

Construction

Most of the parts for the audio
processor are available from
many electronics distributors.
A foil pattern is provided if you
want to make your own PC
board, or you can use the board
available from the source men-
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FIG. 3—IN THE SPATIAL STEREO MODE, active op-amp circuits selectively remove

certain parts of the audio spectrum.

tioned in the Parts List.
Because this is an audio proj-
ect, component tolerances and
the matching of component val-
ues between the left and right
channels is important. All re-

sistors should be within 5 per-
cent of the listed value, and its a
good idea to check them. Be
sure to use high-quality capaci-
tors, as poor-quality capacitors
can adversely effect the overall
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frequency response of the cir-
cuit’s processor.

Following the parts-place-
ment diagram in Fig. 6 as a
guide, install all resistors and
capacitors, paying attention to
the polarity of the electrolytics.
Also mount diode D1, observing
its polarity. Mount the 78L09
voltage regulator (IC2) with the
flat side pointing toward the
outside edge of the PC board. It's
a good idea to use a socket for
IC1, and you can install it now
and then insert the IC. Observe
the proper pin-1 orientation
when putting the chip in its
socket.

A metal enclosure will provide
the best shielding from inter-
ference. However, a plastic box
will probably be acceptable as
well. Prepare the enclosure by
laying out the front and rear
panels for drilling. After drill-
ing, deburr and clean the en-
closure. The author mounted
solder posts at each point on the
board that must be hard-wired
to another component. That
made it easy to mount the
board, jacks, and controls in the
case, and then do the point-to-
point wiring. Otherwise, all
wires will have to be soldered to
the board before mounting it in
the enclosure. In either case.
mount the completed PC board
to the enclosure using appropri-
ate hardware.

If you haven't done so yet.
mount all of the potentiome-
ters, jacks J1-J5, the LEDS,
and switch S1 to the enclosure.
Then solder all cables and wires
from the board to the jacks and
controls. Following Fig. 6. pay
careful attention to the places
where shielded cable must be
used. Hook-up wire can be used
for all other connections. When
connecting the feedback gain-
control potentiometers (R1, R3,
R7,and R13), wire them so their
resistance increases as they are
turned clockwise. Figure 7
shows the inside of the com-
pleted prototype.

Testing

When the project is complete,
check all components for proper
location and polarity, and also
check your soldering. Using a
DC voltmeter, check for the iol-
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image using the various active filters in different ways on each channel.
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shielded cable for connection to the PC board.
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lowing voltages after applying
power to the circuit:
Power-supply output—10.5-24
VDC

IC2 output—=8.55—9.45 VDC
IC1 pin 1—4.2-4.8 VDC
IC1 pin 2—4.2—4.8 VDC
IC1 pin 3—4.2—4.8 VDC
IC1 pin 4—4.2—4.8 VDC
IC1 pin 5—4.24.8 VDC
IC1 pin 6—4.2—4.8 VDC
IC1 pin 13—4.2-4.8 VDC
IC1 pin 14—4.2-4.8 VDC
IC1 pin 15—4.2—4.8 VDC
IC1 pin 16—4.2—4.8 VDC
IC1 pin 17—4.24.8 VDC
IC1 pin 18—8.55-9.45 VDC
If all of those voltages are cor-
rect, the audio processor is
ready to use.

Installation and use

If the audio processor is
placed near a TV set and tends
to pick up stray interference,
move the processor around on
the TV until the interference
disappears. Also, be sure to use
a well-filtered DC power pack or
power supply to eliminate hum
from the AC line.

Be sure all input and output
cables are shielded, and well
grounded to the PC board
ground foil. Improper ground-
ing can cause ground loops and
other noise problems that are
hard to track down. When the
processor is to be installed be-
tween the Tare IN/Tape Out
jacks on a stereo system, hook it
up the same way as if a tape
deck were being installed.

Some stereo TV sets have line-
level output jacks on them. In
that case, all you have to do is
install the audio processor unit
between the TV’s output jacks
and the stereo’s auxiliary or
tuner input jacks.

If the audio processor unit
will be installed between a
speaker output and an ampli-
fier input, the speaker output
level must be reduced to a level
that the audio processor can
safely handle, which is a max-
imum of 2 volts rms. Always set
the input-attenuator potenti-
ometers to maximum attenua-
tion before applying an input
signal to the processor. Connect
all mono audio sources to both
of the inputs.

continued on page 82
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HARDWARE HACKER

Nichrome and resistance wire, epoxy encapsulation myths,
semiconductor suppliers Ill, FCC part-68 phone interface, and copy

| protection absurdities.

istory often repeats itself,
H first as a tragedy and then

as a farce. It sure amazes
me how many hardware hackers
and software types refuse to learn
from the past.

For instance, over a decade ago,
the Apple Il community conclusively
proved beyond a shadow of a doubt
that copy protection does not work.
Never did and never will.

Neither do hardware locks or sim-
jlar add-ons. Yet many IBM-PC-
compatible folks are hell-bent on
wasting new time, dollars, and ener-
gy reproving this fundamental truth
to themselves. You will find only
three known effects of copy protec-
tion: (a) it annoys and inconve-
niences legitimate users, sending
them all to unlocked competitive
products; (b) it diverts time and en-
ergy that is best spent improving
and updating your code; and, of
course, {c) any copy protection dra-
matically increases the number of
the bootleg copies of your product
that get circulated.

The reason for c is simple. Copy
protection always attracts attention
to itself, causing scads of ultra-cre-
ative people to devote countless
hours of time and amounts of ener
gy toward cracking the secrets of
your product.

The bottom line is this: Undoing
copy protection is fun! Not only is
the challenge fun, it is by far the
fastest and most cost-effective way
to learn machine-language pro-
gramming. It's also one of the best
and the cheapest high-quality learn-
ing experiences you will find any-
where ever—and it's a positively
superb entertainment value.

For most hardware offerings,
even grinding a part number off the
key integrated circuit will have the
exact opposite of the intended
effect: All that does is cause lots of
high-energy people to puzzle out

DON LANCASTER

what the chip is and where to get
one. The universal hacker popularity
for that BA1404 stereo FM broad-
caster can be directly traced to one
firm stupidly grinding off one too
many part numbers.

By far the most absurd notion on
hardware copy protection that has
been resurrected is to...

Pot it in epoxy!

| simply can't believe the number
of calls and letters I've gotten on
this lately. Back in the late 1950's, it
was conclusively seen that potting
your circuits in epoxy offers no de-
sign security whatsoever. In fact,
epoxy potting will always have the
exact opposite effect.

First, any reasonably good design
engineer could select a “black box™
approach and carefully look at the
inputs and outputs of the circuit.
From the circuit’s size and cost, and
from information in trade journals,
data books, distributor’s catalogs,
and ap notes, an engineer can easily
come up with three or four methods
to perform the same function—at
least one of which will end up far
cheaper, better, and more creative
than yours.

Second, it's a simple matter to X-
ray any potted project—free even, if
it's a small module and you visit a
reasonably curious dentist.

Third, most of the epoxy sources
also supply epoxy strippers. These

NEED HELP?

Phone or write your Hardware
Hacker guestions directly to:
Don Lancaster
Synergetics
Box 809
Thatcher, AZ B5552
(602) 428-4073
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dissolve out the potting compound,
cheaply, rapidly, and conveniently
so it can be quickly washed away.

Fourth, epoxy could have several
disruptive effects on your circuits. It
changes the heat distribution and
the operating temperatures of com-
ponents. It can subtly detune poly-
styrene capacitors and its weight
shifts mechanical resonances to
more destructive frequencies.

Fifth, a very little-known fact: The
ferrite RF beads used on typical
high-frequency analog circuits must
be able to change in size slightly or
they will not work properly. The high-
frequency energy gets absorbed by
magnetostriction that, in turn, con-
verts to heat. Locking ferrite beads
in epoxy can alter their response.

Used with care, there are times
and places where epoxy potting is
an appropriate technique. Es-
pecially for water resistance or use
in hazardous environments. But ep-
oxy potting for copy protection just
does not work.

Getting Nichrome wire

I've gotten several calls and let-
ters recently asking for hacker
sources for Nichrome wire. I'll show
you some sources and alternatives
in just a bit. But please note that
Nichrome is a trade name for a re-
sistive alloy from Driver Harris Co.
that can be drawn into wire or sput-
tered on a substrate.

Most often, you'll want all of your
electrical or electronic wiring to be
very efficient, wasting as little ener
gy and producing as little heat as
possible. But there are other times
and places when you want to cause
awire to intentionally generate heat
or create a specific voltage drop.

Obvious examples include toast-
ers, electric blankets, hot-wire plas-
tic or foam cutters, laminating
machines, space heaters, soldering
irons, motor starters, thermal re-
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lays, refrigerator defrosters, or for
dummy transmitter loads. Some
non-obvious places for carefully
controlled resistance wire include
current-meter shunts, and sensors
that turn your printer on whenever
you power your computer.

Most elements, alloys, and other
materials are grouped into four
types. Conductors can pass elec-
tricity fairly easily and have low re-
sistances. Conductors can include
both ordinary wire and resistance
wire.

Semiconductors offer a moder
ately high resistance to electrical
currents, with silicon and gallium ar
senide being the most obvious ex-
amples. Insulators offer very high
resistance to electrical current.
Rubber, glass, plastics, and ceram-
ics are typical insulators.

Superconductors can offer zero
resistance to electrical currents.
But most superconductors are
complex formulations that work un-
der special conditions at extremely
low temperatures. You'll find more
on superconductors in the
Hardware Hacker Il reprints.

NEW FROM
DON LANCASTER

HARDWARE HACKER STUFF
Hardware Hacker Reprints Il or Il 24,50
Midnight Engineering Reprints 18.50
Resource Bin Reprints 12,50
Incredible Secret Money Machine  18.50
CMOS Cookbook 24.50
TTL Cookbook 24,50
Active Filter Cookbook 24,50
Micro Cookbook vol | or Il 19.50
Lancaster Classics Library 119.50

POSTSCRIPT STUFF
Ask The Guru Reprints |, il or Il 24,50
PostScript Secrets (lle/Mac/PC) 39.50
PostScript Show & Tell 39.50
Intro to PostScript VHS Video 39.50
PostScript Beginner Stutf 39.50
PostScript Cookbook (Adobe) 16.50
PostScript Ref. Manual Il (Adobe) 28.50
PostScript Program Design (Adobe) 22.50
Type | Font Format (Adobe) 15.50
LaserWriter Reference (Apple) 19.50
Real World Postscript (Roth) 22.50
PostScript Visual Approach (Smith) 22.50
Thinking in PostScript (Reid) 22,50
Undst PS Pgrmmg (Holtzgang) 29.50
The Whole Works (all PostScript) 349.50

BOOK-ON-DEMAND STUFF
Book-on-demand resource kit 39.50
GEnie PSRT sampler (lle/Mac/PC) 39.50

FREE VOICE HELPLINE VISA/MC

SYNERGETICS

Box B0O9-RE
Thatcher, AZ B5552
(602) 428-40T723

CIRCLE 219 ON FREE INFORMATION CARD

RESISTIVITY RESISTIVITY
MATERIAL measured in as compared

u2-cm to copper
Aluminum 2.8 1.64
Brass 7.0 4.07
Constantan 44 1 25.60
Copper 157 1.00
German Silver 33.0 19.18
Gold 2.4 1.42
Invar 810 47.00
Iron 10.0 5.81
Lead 22.0 12.79
Magnesium 4.6 2.67
Molybdenum i 3.31
Music wire 11.8 6.86
Monel 42.0 24.40
Nichrome 150.0 87.20
Nickel 7.8 4.53
Platinum 10.0 5.81
Silver 1.6 0.95
Tantalum 15.5 9.01
Tin 11.5 6.69
Tungsten 5.5 3.20
finc 5.F 3.34

FIG. 1—THE RESISTIVITY OF ANY MATERIAL is defined as the face-to-face electrical
resistance of a unit cube. Here are several resistivity values for some of the more

widely used metals and alloys.

Take a one-centimeter cube of
any element, alloy, or material.
Next, apply a voltage from full face
to the opposite full face. Then mea-
sure the current. By Ohm's Law, the
ratio of the voltage to current deter
mines the resistance of the cube.
But we have a special name for the
resistance of a unit cube. This is the
resistivity, and is identified p, the
Greek letter rho.

The resistance of a wire in-
creases with its length and de-
creases in proportion to area. The
metric resistivity units are ohm-cen-
timeters (ohm-cm). I'll use a won-
drously oddball unit of microOhm-
centimeters (n{l-cm) here so our
numbers look nicer.

Resistivity values let us compare
materials independent of their actu-
al sizes. Some popular resistivity
values are shown in Fig. 1, while Fig.
2 shows you how much resistance
you can expect for various wire
sizes of selected materials.

The lowest resistivity of common
elements or alloys is silver, checking
in at 1.6 pQ-cm. But silver is fairly
rare and readily tarnishes, and the

WwWwww.americanradiohistorv.comm

commodity price of silver changes
all over the lot. So, silver isn't used
too much except for RFI suppres-
sion microwave equipment, and ex-
otic military stuff.

Copper, of course, is the univer
sal choice for a conductor. It has a
resistivity of a mere 1.7 pd-cm—
only five percent worse than silver.

At first glance, aluminum appears
almost as good as copper, having a
conductivity only 64 percent worse.
In theory, the thicker but cheaper
and lighter aluminum conductors
could be substituted.

But aluminum has a pair of nasty
habits which include elec-
trochemical decomposition and the
building up of sapphire-hard (liter-
allyh) oxide coatings. Making a solid
connection to an aluminum wire is
not a trivial task. Several decades
ago. a bunch of house trailers
burned up after some abortive at-
tempts at trying to perfect alumi-
num wiring.

Most of the other popular ele-
ments and alloys have resistivities
that are moderately higher than
copper. But a magic alloy of 61 per-
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cent nickel, 24 percent iron, and 15
percent chrome provides a re-
sistivity over fifty times higher than
copper. When combined with its
other useful properties, this
Nichrome alloy makes an outstand-
ing resistance wire.

Figure 2 shows you how much
resistance to expect for various wire
sizes for each of these materials. A
foot of 20-gauge Nichrome wire has
a resistance of 0.659 ohms. The
same alloy in 30-gauge provides
around 6.75 ohms total.

Resistance wire gets measured in
ohms per thousand feet. Or you
may prefer its equivalent of mil-
liohms per foot. Naturally, resis-
tance wire works just like any other
resistor, obeying Ohm’s law and the
usual P=E?/R power relations. A
watt of electricity is, of course, a
watt of heat. And a BTU of heat
equals 17.58 watts. So you can
easily calculate the amount of heat.
BTU or British Thermal Unit is the
amount of heat needed to raise the
temperature of one pound of water
by one degree Fahrenheit.

10

MATERIAL gauge
Aluminum 2
Brass 4
Constantan 26
Copper 1
German Silver 14
Gold 1
Invar 47
lron L]
Lead 13
Magnesium i
Molybdenum 3
Music wire 7
Monel 24
Nichrome 65
Mickel 5
Platinum 6
Silver 1
Tantalum £
Tin T
Tungsten 3
Zinc 3

20
gauge

17
41
260

1594
14
477
59

130
27
34
70

247
654

46

Lo
10
a1
68
az
33

30
gauge

169
419
2640
103

1970
141
4850
598

1320
275
341
708

2451
6750
467
598
98

928
GAE
330
344

40
gauge

1720
4260
26,800
1050

20,100
1480
49.300
6080

13,400
2800
3470
7180

25,600
70,240
4750
6080
991

9430
7002
3350
3450

Values in milliohms per foot ~or~ Ohms per 1000 feet

FIG. 2—SOME TYPICAL RESISTANCE VALUES for different materials and wire

gauges.
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Your Ticket To

SUCCESS!

Over 28,000 technicians have gained admit-
I tance worldwide as certified professionals.|
Let your ticket start opening doors for you. |

ISCET offers Journeyman certification in |
Consumer Electronics, Industrial, Medical,
Communications, Radar, Computer and |
Video. For more information, contact the |
international Society of Certified Electro-
I nics Technicians, 2708 West Berry Street.
| Fort Worth, TX 76109; (817) 921-9101.|

becoming certified.

Send one ''Study Guide for the
Assaciate Level CET Test.”” En-
L closed is $10 (inc. postage).

l Name |
| Address |
| City |
I State Zip |
I ___ Send material about {SCET and |
|

|

A

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

Learn all of the systems,
mechanisms, and parts of
almost all brands of VCRs.

With no expensive instru-

ments. No complicated elec-
tronics. No fancy workshop.

The step-by-step texts and —

o

b e s

Name

}-ﬁ

y in VCR repair.

close personal attention from your instructor make learning easy.
Texts, course materials, and tool kit are sent to your
home. Graduate ready to make up to $50.00 or more
per hour in your own spare-time or full-time business.

Send today for your free career
hooklet. Or call 800-223-4542

Address .

City ___ State

e ——————————————

Zip _

CIRCLE 178 ON FREE INFORMATION CARD
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The School of VCR Repair

2245 Perimeter Park, Dept. VC342 Atlanta, Georgia 30341

L___-_______-__--___

r-------------------1

NO COMPLICATED ELECTRONICS, NO EXPENSIVE INSTRUMENTS:

Home study course shows you how
to make good mone
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NAMES AND NUMBERS

American Science & Surplus
601 Linden Place
Evanston, IL 60202

(708) 475-8440
CIRCLE 316 ON FREE INFORMATION CARD

Cermetek
1308 Borregas Avenue
Sunnyvale, CA 94089

(408) 752-5000
CIRCLE 317 ON FREE INFORMATION CARD

CircuitWerkes
6212 Southwest 8th Place
‘Gainesville, FL 32607

(904) 331-5999
CIRCLE 318 ON FREE INFORMATION CARD

Dallas Semiconductor
4401 Beltwood Pkwy South
Dallas, TX 75244

(214) 450-0400
CIRCLE 319 ON FREE INFORMATION CARD

Fair Radio Sales
PO Box 1105
Lima, OH 45802

(419) 227-6573
CIRCLE 320 ON FREE INFORMATION CARD

GEnie
401 N Washington Street
Rockville, MD 20850

(800) 638-9636
CIRCLE 321 ON FREE INFORMATION CARD

Lor'd industries Limited
Box 156
Hancock, W1 54943

(715) 249-5611
CIRCLE 322 ON FREE INFORMATION CARD

Other resistance-wire variables
include the tensile strength, the
temperature coefficient of resis-
tance, and the temperature coeffi-
cient of expansion. The resistance-
temperature coefficient gets impor
tant fast in such things as meter
shunts. The expansion temperature
coefficient becomes crucial if the
wire passes through some ceramic
seal. Should the wire and the ce-
ramic expand at different rates, one
or both can self destruct at high
temperatures.

The fastest and simplest way to
get some Nichrome wire to play
with is to gently crush up a surplus
power resistor in a vise and unwind
the wire. Different sizes offer dif-
ferent lengths and gauges of wire.
Resistance wire often ends up at
surplus stores at bargain prices, es-

MWS Wire Industries
31200 Cedar Valley Drive
Westlake Village, CA 91362

(818) 991-8553
CIRCLE 323 ON FREE INFORMATION CARD

Nonlinear Nonsense
Route 1 Box 5140
Morrisville, VT 05661

(802) 888-5275
CIRCLE 324 ON FREE INFORMATION CARD

Printer’s Devil
PO Box 66
Harrison, 1D 83833

(208) 689-3738
CIRCLE 325 ON FREE INFORMATION CARD

Satellite Watch News
6599 Commerce Court, #103
Gainesville, VA 22065

(703) 347-7926
CIRCLE 326 ON FREE INFORMATION CARD

Scrambling News
1552 Hertel Avenue
Buffalo, NY 14216

(716) 874-2088
CIRCLE 327 ON FREE INFORMATION CARD

SRS Encoder

PO Box 30668

Seattle, WA 98103

(206). 362-5267 [E-mail]

CIRCLE 328 ON FREE INFORMATION CARD

Stanford Telecomm
2421 Mission Coliege Blvd
Santa Clara, CA 95054

(408) 748-1010
CIRCLE 329 ON FREE INFORMATION CARD

pecially at Fair Radio Sales.
American Science and Surplus also
offers cheap resistance wire origi-
nally intended as refrigerator de-
froster elements.

One big supplier of new resis-
tance wire is MWS Wire Industries.
Its equivalent to Nichrome is known
as MWS-675. It also offer two doz-
en other variations. its MWS-875
provides even higher resistivity with
better temperature coefficients for
both resistance and expansion. This
alloy includes chrome, aluminum,
and iron, with traces of carbon and
silicon. It is also slightly lighter in
weight.

By the way, other trade names for
alloys similar to Nichrome are
Trophet C, Alloy C, HAI-NiCr60,
Chromel C, Nikrothal 6, and
Electroloy.

www.americanradiohistorv.com

For this month's contest, just tell
me about a new or unusual hacker
use for resistance wire. There'll be
all of the normal incredible Secret
Money Machine Il book prizes,
along with an all-expense-paid (FOB
Thatcher, AZ) tingja quest for two
going to the best submission of all.

As usual, send your written en-
tries to me here at Synergetics and
not to the Electronics Now edi-
torial offices.

A hacker interface

In several past columns, we have
looked at the FCC Part 68 Inter
faces. These are required any time
you want to put voice, music, caller-
ID data, or modem tones on or off of
the phone line. The key component
needed is just a fancy transformer
with a high isolation voltage rating, a
very good balance, and the ability to
accept DC primary current.

There are lots of dollars, time, and
effort needed to get an interface
FCC type approved. And it is now
illegal to make any connection to
the phone line without going
through an FCC approved, Part 68
interface. At least in the U.S.

Several firms now offer “pass
through™ interfaces that you can in-
clude within your own circuits to get
an instant and automatic type ap-
proval. The two major suppliers are
now Cermetek and Dallas Semicon-
ductor. Sadly, their pricing has been
too high for most hacker uses.

A startup outfit by the name of
CircuitWerkes is now offering a new
and hacker-friendly Part 68 interface
at an acceptable price of $29.95.
And yes, it offers a full type-approval
pass through. It's subject to only a
few easy rules that involve compo-
nent spacing, labels, documents,
and modifications. Figure 3 shows
you the circuit.

A small relay makes the on-hook
and the off-hook state connections.
To “sieze” or “answer” the line, ap-
ply 12 volts DC to the relay, provid-
ing 60 milliamperes.

The ring-detector circuit is active
only when on-hook. It consists of a
optoisolator that responds to the
high AC ringing voltage (typically
140 volts at a frequency of 28 to 40
Hertz). The output of the ring detec-
tor is an open collector. You'll have
to provide both an external pull-up
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FIG. 3—THE CIRCUITWERKES MPC-2 is an FCC Part-68 telephone interface that
offers a “pass through” type approval for your own hacker projects.

resistor and a filter capacitor to
ground. Suitable values are 12,000
ohms and 5 microfarads.

The main data path is active both
on- and off-hook. This dual feature is
needed for a callerID compatibility.
When you are on-hook, the data
path is capacitor-coupled.

When off-hook, the data path is
DC-coupled through the trans-
former primary. A second op-
toisolator in parallel with the primary
acts as a line-current detector. The
line current is detected by monitor-
ing the DC voltage drop across the
primary.

The line-current detection lets
you know when your calling party
hangs up. The optoisolator also of-
fers open-collector output. A pull-up
resistor is also required here.

The main data path is a special
transformer with two clipping di-
odes that limit the maximum applied
audio. A jumper option allows you to
select a balanced or single-ended
600-ohm source/sink for your audio
output.

Typically, your computer will first
monitor the ring detector. After a
ring, it seizes the line and optionally
grabs the caller-ID tones. Then it will
send or receive your voice or data.
Finally, you can hang up by causing
the relay to drop out—either by de-
tecting the absence of line current
or by hanging up on purpose.

As a second contest for this
month, just tell me about a new or
unusual application for a hacker
legal Part 68 interface project.

Much more information on those
caller-ID applications appears in a
dozen files on my GEnie PSRT.

More semiconductor
resources

We will wrap up our continuing
listing of the major semiconductor
houses in a third and final sidebar.

This month, we will cover OK/ up
through Zilog. I've tried to zero in on
those suppliers with the greatest
hacker interest.

A complete list will appear in the
Hardware Hacker IV reprints. I've
also gathered them together into
the ICMFGRS.PS download you'll
find on GEnie PSRT.

As we have seen before, your
best bet here is to request a short-
form catalog, the price list, and a
literature directory. Be absolutely
sure to use professionally sounding
phone calls or your own custom
PostScript laser letterhead. A ball-
point pen on tablet paper flat out
won't hack it. Much more on finding
and using technical information is in
my newly revised Incredible Secret
Money Machine Il.

New tech lit
We have got some really exciting

WWWW.americanradiohistorv.comm

If you thought that
[ast piece of Test
Equipment you had
purchased cost

too much,

IT PROBABLY DID'

0S-9060D
60MHz OSCILLOSCOPE

FG-8002

DM-232 2MHz SWEEP
32 DGT DMM FUNCTION
4'/2 DGT FREQUENCY GENERATOR
COUNTER

Consider a
sensible source.

You can choose from a variety of
High Quality Analog Oscilloscopes,
(20 MHz to 100MHz), Cursor
Control and CRT readout
Oscilloscope (20MHz & 40 MHz).
Digital Multimeters (3'/2, 37/4, &
4/ Dgt.) reciprocating frequency
counters, sweep function generators
and power supplies to meet your
test instrument needs.

Call, FAX, or Write today for a free
catalog.

GoldStar Pracision

13013 East 166th St., Cerritos, CA 90701
tel: 310-404-0101 « fax: 310-921-6227

CIRCLE 181 ON FREE INFORMATION CARD
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SEMICONDUCTOR RESOURCES, PART lil

OKI Semiconductor
785 N. Mary Avenue
Sunnyvale, CA 94086

(800) 832-6654
CIRCLE 330 ON FREE INFORMATION CARD

Panasonic
1 Panasonic Way
Secaucus, NJ 07094

(201) 348-7000
CIRCLE 331 ON FREE INFORMATION CARD

Plessey Semiconductor
P.O. Box 660017
Scotts Valley, CA 95067

(408) 438-2900
CIRCLE 332 ON FREE INFORMATION CARD

Raytheon Semiconductor
350 Eliis Street
Mountain View, CA 94039

(415) 968-9211
CIRCLE 333 ON FREE INFORMATION CARD

Rockwell International
4311 Jamboree Road, Box C
Newport Beach, CA 92658

(714) 833-4600
CIRCLE 334 ON FREE INFORMATION CARD

ROHM Corporation
3034 Owen Drive
Antioch, TN 37013

(615) 641-2020
CIRCLE 335 ON FREE INFORMATION CARD

Samsung Semiconductor
3725 North First Street
San Jose, CA 95134

(408) 435-5400
CIRCLE 336 ON FREE INFORMATION CARD

Sanyo
80 Commerce Drive

Allendale, NJ 07401
(201) 825-8080 CIRCLE 337 ON FREE
INFORMATION CARD

SEEQ Technology
47131 Bayside Pkwy.
Fremont, CA 94537

(5610) 226-7400
CIRCLE 338 ON FREE INFORMATION CARD

Seiko Instruments
2990 West Lomita Blva.
Torrance, CA 90505

(310) 517-7770
CIRCLE 339 ON FREE INFORMATION CARD

SGS-Thomson
1000 East Bell Road
Phoenix, AZ 85022

(602) 867-6100
CIRCLE 340 ON FREE INFORMATION CARD

Sharp Electronics
10 Sharp Plaza
Mahwah, NJ 07430

(201) 529-8757
CIRCLE 341 ON FREE INFORMATION CARD

Siemens Components
2191 Laurelwood Road
Santa Clara, CA 95054

(408) 980-4568
CIRCLE 342 ON FREE INFORMATION CARD

Sierra Semiconductor
2075 N. Capitol Avenue
San Jose, CA 95132

(408) 263-9300
CIRCLE 343 ON FREE INFORMATION CARD

Signetics
811 East Arques Avenue
Sunnyvale, CA 94088

(800) 227-1817
CIRCLE 344 ON FREE INFORMATION CARD

Silicon General
11861 Western Avenue
Garden Grove, CA 92641

(714) 898-8121
CIRCLE 345 ON FREE INFORMATION CARD

Siliconix
2201 Laurelwood Road

Santa Clara, CA 95054
(800) 554-5565 CIRCLE 346 ON FREE
INFORMATION CARD

Sony Corporation
10833 Valley View Street
Cypress, CA 90630

(714) 220-9100
CIRCLE 347 ON FREE INFORMATION CARD

Standard Microsystems
80 Arkay Drive
Hauppauge, NY 11787

(516) 273-3100
CIRCLE 348 ON FREE INFORMATION CARD

Stanford Telecommunications
2421 Mission College Blvd.
Santa Clara, CA 95056

(408) 748-1010
CIRCLE 349 ON FREE INFORMATION CARD
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Tektronix
P.O. Box 500
Beaverton, OR 97077

(800) 835-9433
CIRCLE 350 ON FREE INFORMATION CARD

Teledyne Components
1300 Terra Bella Avenue
Mountain View, CA 94043

(415) 968-9241
CIRCLE 351 ON FREE INFORMATION CARD

Teltone
22121 20th Avenue SE
Bothel, WA 98021

(800) 426-3926
CIRCLE 352 ON FREE INFORMATION CARD

Teccor Electronics
1801 Hurd Drive
Irving, TX 75038

(214) 580-1515
CIRCLE 353 ON FREE INFORMATION CARD

Texas Instruments
P.O. Box 401560
Dallas, TX 75240

(800) 336-5236
CIRCLE 354 ON FREE INFORMATION CARD

Toshiba America
9775 Toledo Way
Irvine, CA 92718

(714) 455-2000
CIRCLE 355 ON FREE INFORMATION CARD

Unitrode Integrated Circuits
7 Continental Blvd.
Merrimack, NH 03054

(603) 424-2410
CIRCLE 356 ON FREE INFORMATION CARD

Western Design Center

2166 East Brown Road

Mesa, AZ 85213

(602) 962-4545

CIRCLE 357 ON FREE INFORMATION CARD

Xicor
1511 Buckeye Drive
Milpitas, CA 95035

(408) 432-8888
CIRCLE 358 ON FREE INFORMATION CARD

Zilog
210 Hacienda Avenue
Campbeli, CA 95008

(408) 370-8000
CIRCLE 359 ON FREE INFORMATION CARD
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new publications for this month. The
first is Dick Oliver's new Nonlinear
Nonsense, a free quarterly newslet-
ter on fractal modeling, chaos sci-
ence, artificial life, and creative
graphics. His 3-D fractal design
software is also being offered com-
mercially.

Also free on professional request
is the new Spread Spectrum Hand-
book from Stanford Telecomm. This
is a dozen pages of ap-notes and
useful references, along with
bunches of data sheets for the com-
pany's high-end digital spread-spec-
trum chips.

The Scrambling News has de-
tailed insider information on the cur-
rent TV video scrambling and
descrambling methods. It also of-
fers books full of schematics, modi-
fications, and related technical
information. A competing newslet-
ter is the Satellite Watch News.

The SRS Encoder is a new
monthly newsletter from the Seattle
Robotics Society. Lots of regional
information on great surpius buys
are included here.

superb alternative publication on
home printing and presswork. "A
press in every home; a home in
every press.” It is published quar
terly at a bargain $10 per year sub-
scription price.

Finally, the New Age Alternatives
Discount Catalog is another re-
source for pseudoscience devices
and information. Fascinating read-
ing for sure. This one is offered by
Lor'd Industries.

A reminder here: | have reprints
available for most of my columns.
Both in Book-on-demand published
hard copy and on-line at GEnie
PSRT. The titles now include my Ask
the Guru, Hardware Hacker, the
Blatant Opportunist, LaserWriter
Secrets, and the new Resource Bin.
Check my nearby Synergetics ad
for more details.

As usual, f have gathered most of
the mentioned resources together
into our Names and Numbers and
Semiconductor Manufacturer's lll
sidebars. Also, as usual, you can
get technical help, consuitant refer-
rals, and lots of off-the-wall net-

BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

AV,

Earn up to

$30 an hour

and more!
@I T \

/= Learn at home in spare time. I
y . | Noprevious experience needed!
No costly school. No commuting to class.
The Original Home-Study course prepares
you for the "FCC Commercial Radio-
telephone License.” This valuablelicenseis
your professional “ticket" to thousands of
exciting jobs in Communications, Radio-
TV, Microwave, Maritime, Radar, Avionics
and more...even start your own businesst
You don’'t need a college degree to qualify,
but youdo 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!

CoMMAND PRODUCTIONS
FCC LICENSE TRAINING, Dept. 90

P.0. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!
NAME

ADDRESS

7

Ly pep— |

P ———— -y

Joe Singer’s Printer's Devil is a  working by calling my helpline.  a e Ty
Exciling Fealures. Projects. Reviews The World is TCI|kIng| @ PER 12 HOUR RECORDER
o " S . [ S A‘l 0 ,,’
& Columns And Much More Shortwave | CALL TOLL FREE
In the Next Issue of b Iélsfgn;)ngk Modified Panasonic Siimline,
: HIGELO o 6 hrs per side
by Harry Helms 120 TDK tape furnished.
ar .Y Here's your guide AC/DC Operation.
‘ "E g‘ ﬁ to getting the most Quality Playback.
b o from a shortwave e
radio! In clear, Digital Counter. [ j

Electronics.

ON SALE

WATCH FORIT!

Pick up Topular Eectronics ar your favorite

Newsstand Bookstore or Supermarken

nontechnical language, Harry
explains how, when, and where to listen
in. Its 320 heavily-illustrated pages are
packed with advice on:

| * antennas

» selecting the right radio
* accessories
* reception techniqucs
|
Learn how to hear the BBC, Radio
Moscow, ham operators, ships, even
| spies and “‘pirate” radio stations! Includes
| hundreds of station frequencies and the
times you can hear them.

| Only $16.95 at radio equipment dealers,
or order direct from HighText! Add $3
shipping ($4 Canada. $5 elsewhere). CA
| add sales tax. U.S. funds only please.

HighText

publications inc.

7128 Miramar Road, Suite 15L
San Diego, CA 92121
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Starts & Stops Recorder @_
Solid State! W
Solidstate Adjustable -

o
Automatically When
FCC Approved $28.50*
Sensitivity. Voices &

Durable Lightweight Plastic. $119.00*
PHONE RECORDING ADAPTER

Hand Set is Used.

VOX VOICE ACTIVATED CONTB_OL

Sounds Activate Recorder

Adjustable Sensitivity -
Provisions for Remote
Mike $28.50*

* Add for ship. & handling. Phone Adapter & Vox
$2.00 each, Recorders $5.00 each. Colo. Res add
tax. MailOrder, VISA, M/C, COD's OK. Money Back
Guar. Qty Disc. available. Dealer inquiries invited.
Free data on other products.
AMC SALES INC. 193 Vaquero Dr.
Boulder, CO. 80303

Phones (303) 499-5405 1-800-926-2488
\ FAX (303) 494-4924

Mon-Fri 8-5 MTN. TIME
CIRCLE 108 ON FREE INFORMATION CARD
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VCR

Cross Reference

NOW Find the right Part
for your VCR

——"
jeceL \
gecond edition
e 5
| s
L— with the
ISCET VCR

CROSS REFERENCE

This 272-page reference contains
both model and part-number cross-
references and now includes the
FREE 56-page 1991 updates.

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 manufac-
tured units. Interchangeable parts
are very common. An exact re-
placement part may be available
only a few minutes away from you
even though the manufacturer sup-
plier is out-of-stock. You may be able
to cannibalize scrap units at no cost!

The ISCET VCR Cross Reference
and 1991 Update pages are pre-
punched for standard loose-leaf
binding....$38.00 plus $3.00 for ship-
ping for each reference.

Electronics Technology Today Inc.
VCR CROSS REFERENCE OFFER
P.O. Box 240,

Farmingdale, New York 11735

Name

Business _
Address
City

State Zip__

phoORE
Enclose $38.00 for the ISCET VCR Cross Reference
and 1991 Update Reference and $3.00 for shipping
for each reference.

I have ordered _____ ISCET VCR Cross Reference(s).
The total amount of my order is $

[ Check enclosed—do not send cash.

or please charge my credit card:

[Dvisa [JMasterCard Exp.Date___/

Card No.

Signature , ==
New York State residents must add applicable local
sales tax to total,

- . |

AUDIO EXPANDER

continued from page 74

In the stereo mode, the only
adjustments are the input-at-
tenuator controls (R14 for the
left and R15 for the right). For a
line-level input, set them for O
attenuation. Other higher-level
sources should be adjusted as
desired by the user (without ex-
ceeding the 2-volt rms max-
imum input limit).

In the spatial stereo mode, the

input attenuator controls
should be adjusted the same
way as in the stereo mode. The
spatial controls (R3 for the left
and R1 for the right) can then
produce very interesting spatial
effects. Also, adjusting the in-
put-attenuator controls pro-
duces interesting effects due to
the cross-channel coupling pro-
vided by resistor R2. Experi-
ment with those four controls to
determine their optimum set-
tings.

In the mono pseudo-stereo
mode, the input-attenuator

FIG. 7—A METAL ENCLOSURE provides the best shielding from interference. Here’s

the inside of the completed prototype.

f— 2 INCHES——— |
FOIL PATTERN for the audio processor.

Wwww.americanradiohistorv.comm

controls should be adjusted the
same way as in the stereo mode.
The pseudo stereo controls (R7
for the left and R13 for the right)
should be set as follows: R7
should be set to givea +2.0dB
higher output level versus the
right output channel control
(R13). For example, set R7 for an
output of +2.0dB, and set R13
for an output of O dB. The spe-
cific levels are not critical; just
keep a 2.0 dB differential be-
tween the left and right output
channels.

When using a mono input
source, the spatial stereo mode
will produce some very interest-
ing and useful effects. The in-
put attenuator controls will also
have interesting effects. Q
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BY A.E. PLAVCAN

INFRARED REMOTE CONTROLS ARE
very common these days,
thanks to all the video, audio,
and VCR equipment on the mar-
ket that can be controlled with
an infrared remote. Remote
controls are great when they
work properly. However, it's very
frustrating when you press a
button on the remote control
and nothing happens. If you've
ever had that problem, then you
know what we mean when we
say it’s frustrating.

It's always hard to know

FIG. 1—THE IR TESTER circuit lets you
know if the button you press on a remote
control is working.

PARTS LIST

R1—22,000 ohms, I/4-watt, 5%

R2—470 ohms, |'4-watt, 5%

C1—0.1 uF, ceramic

IC1—4010 CMOS hex' non-invert-
ing buffer

LED-—light-emitfing diode, any
color :

Q1—SY¥Y32PT IR phototransistor or
equivalent

B1—8-volt battery

Project case, PC board or perfo-
rated construction board, battery
clip, wire, solder, atc.

REMOTE
CONTROL
TESTER

FIG. 2—PARTS-PLACEMENT diagram
for the IR tester. Point-to- point wiring
can also be used.

;

fe———— 134 INCHES —————]

FOIL PATTERN for the IR tester circuit.

whether a malfunction is due to
the remote control or the device
you are trying to control. After
all, infrared (IR) is invisible to
the human eye, so how do you
know if the control is working?

The answer is simple: Build
our IR remote-control tester. It
will let you know if, when you
press the button, the control is
emitting an IR signal.

The IR tester circuit is shown
in Fig. 1. IR phototransistor Q1
receives the signal from a re-

WWWW.americanradiohistorv.comm

While watching rent-
al movies, you will
notice annoying pe-
riodic color darken-
ing, color shift,
unwanted lines
flashing or j_agged
edges. This is
caused by the copy
protection jammin

signals embedde

in the video tape,
such as Macrovision
copy protection. THE
DIGITAL VIDEO STABI
LIZER: RXIl COMPLETELY
ELIMINATES ALL COPY
PROTECTIONS AND JAM-
MING SIGNALS AND
BRINGS YOU CRYSTAL
CLEAR PICTURES.

WARNING

THE DIGITAL VIDEO STA-
BILIZER ISINTENDED FOR
PRIVATE HOME USE
ONLY. IT IS NOT IN-
TENDED TO COPY RENT-
AL MOVIES OR
COPYRIGHTED VIDEO
TAPES THAT MAY CON-
STITUTE COPYRIGHT IN-
FRINGEMENT.

DIGITAL VIDEO STABILIZER
ELIMINATES ALL VIDEO COPYGUARDS

FEATURES

« Easytouse and a
snap to install

« State-of-the-art
Microchip technol-

988

« 100% automatic

« Compatible to all
pes of VCRs and

s

« The best and most
exciting Video Sta-
bilizer in the
market

o Light weight (8
ounces) and com-

act (1x3.5x5%)

« Uses a standard 9
Volt battery ( last 1-
2 yearsg

« Fast UPS delive

« Air shipping avail-

able

« UNCONDITIONAL
30 day money
back guarantee

« 1 year warranty

(Dealers Welcome)
FREE 20P Catalog

To Order; $39.95 ea +$4 for p & h
Visa, M/C, COD Mon-Fri: 9-6 EST

1-800-445-9285
ZENTEK CORP. DEPT. CRE0393
3670-12 WEST OCEANSIDE RD. OCEANSIDE, NY 11572

CIRCLE 186 ON FREE INFORMATION CARD
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DESCRAMBLERS
'How You Can Save Money on
- Cable Rental Fees :

Bullet Proof

it
i

-

used on Cable

Date:
Signed:

1Unit 5+

BEST Super Tri-Bi Auto/ [

Var, Gain Adjustment $119.95.385 US Cable’ll Beat
Jerrold Super Tri-Bi .. $109.95.579 nyone's Price
Scientific Atlanta ......... $109.......379 _Any()l.le .s,P 3
Pioneer .cenvessrons Advertised in

Pamasonis TZPCIHS . 3995,
Stargate Converter....... $95......
Digital Video Stabilizer. $59.95....529
Wireless Video Sender..$59.95....849.95
30 Day Money Back Guarantee
FREE 20 page Catalog
Visa, M/C, COD or send money order to:
U.S. Cable TV Inc. Dept.KRE0393
4100 N. Powerline Rd., Bldg. F4
Pompano Beach, FL 33073

1-800-772-6244

For Our Record
1, the undersigned, do bereby declare under
that all products purchased, now and in the future, will only be

systems with proper authorization from
local officials or cable company officials in accordance with all
applicable federal and state laws. FEDERAL AND VARIOUS
STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL
AND CIVIL PENALTIES FOR UNAUTHORIZED USE.

s aaver
579  this Magazine!

nalty of perjury

No Florida Sales!

CIRCLE 187 ON FREE INFORMATION CARD
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Ton charge

ONe!
Cartridge R
Kits ©

Service
Supplies ® S9YE

GET YOUR RECHARGE CATALOG
FREE...EARN BIG $$ IN YOUR SPARE
TIME—AIl supplies and Do-It-Yourself kits
with complete instructions available. Sup-
plies cost from $9.95 in gty and you can sell
recharged toner cartridges for $40.00 to
$55.00 each. Printers include HP LaserJet
and Series 1l, Apple LaserWriter, QMS, etc.
Canon PC-25 Copier also. CHENESKO
PRODUCTS, 2221 Fifth Ave., Suite #4,
Ronkonkoma, NY 11779, 516-467-3205.
FAX 516-467-3223, 1-800-221-3516
CIRCLE 110 ON FREE INFORMATION CARD

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; 7t013; 14 to
17,18 to 22; 23 to 29; 30 to 36; 95 to 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.O.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. :

TWO TRANSMITTERS IN ONE! 5§ MINUTE
ASSEMBLY! MONEYBACK GUARANTEE!
New Law Enforcement grade device on a
single chip is the most sensitive, powerful,
stable room transmitter you can buy. Uses
any 3V-12V battery. Or attach to telephone
line to monitor all telephone conversations
over 1 mile away without batteries! 100mwW
output! 80-130MHZ. Receive on any FM radio
or wideband scanner. VT-75 microtransmitter.
$49.95 + 1.50 S&H. VISA, MC, MO. COD’s
add $4.00. DECO INDUSTRIES, Box 607,
Bedford Hills, NY 10507. 914-232-3878.

CIRCLE 127 ON FREE INFORMATION CARD
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CABLE TV 50dB NOTCH FILTERS for inter-
ference removal or channel censoring. Filters
are user-adjustable to desired channet # or
frequency. Eight Models available, each for
certain channels: 2 & 3;4t0 6; 7t0 13; 14 to
17,18 t0 22; 2310 29; 30t0 36, 95 t0 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.O.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.

CALL NOW
AND

RESERVE
YOUR SPACE

® 6 x rate $940.00 per each insertion.

® Fast reader service cycle.

® Short lead time for the placement of
ads.

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

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

FAX: 516-293-3115

mote control and sends it to one
gate of a CMOS 4014 non-inver-
ting hex buffer. The output from
the buffer drives an LED that
flashes the received signal to let
you know that the remote con-
trol (or at least the one button
you pressed) is working and
emitting an IR signal.

We've provided a foil pattern
to make a PC board for this proj-
ect, but the circuit can easily be
made using point-to-point wir-
ing. Figure 2 shows the parts-
placement for the PC board,
should you decide to use it. The
completed circuit can be in-
stalled in any suitable case.
Mount the IR phototransistor
where it can easily receive the IR
signal, and mount the LED
where it's easy to see. A 9-volt
battery powers the circuit, but
you can certainly build an AC-
powered supply if you wish.

Once constructed, the tester
will determine if your remote
control is causing the problem.
Simply point the remote control
at the IR phototransistor, and
press each button. The LED will
flash for proper operation. Q

COMING
NEXT MONTH

The April 1993 issue
goes on sale March 4, 1993

BUILD THE ACOUSTIC FIELD
GENERATOR i

This device brings surround sound
to your car!

BUILD SMART GAGES FOR
YOUR CAR

Your dashboard will be the envy
of any electronics-minded person!

BUILD A POST CARD

Power-On Self Test card for your
PC is an ideal troubleshooting tool

JFET’s

A look at JFET devices and their
applications

AND LOTS MORE!
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AUDIO UPDATE

The Audio Answerman: Part 1

ere is another collection of
H helpful (or at least interest-
ing) audio questions and an-
swers from reader mail and my files.

Audio education

I've been intensely interested in
music recording and audio tech-
nology ever since my early teens. At
this point, I'm seriously considering
entry into the audio field in a profes-
sional capacity. Where can | get in-
formation about my options and the
educational requirements?
™.
Norwalk, CT

You're in luck. A definitive
Directory of Educational Programs
has been published by the Educa-
tion Committee of the Audio Engi-
neering Society (AES) that covers
courses ranging from seminars to
four-year graduate programs that
grant degrees. Institutions, facili-
ties, courses, degrees, and tuition
are listed in a convenient format.

As a bonus, there are helpful arti-
cles that discuss the variety of job
opportunities within the field and
ways to approach the education
process. The postpaid cost of the
directory is $5 for AES members,
$6 for nonmembers. Delivery is 4 to
6 weeks. Send your check to Audio
Engineering Society, 60 E. 42nd St.,
Room 2520-RE, New York, NY
10165. While you are writing, you
might also ask for an AES mem-
bership application.

Flat sound

Recently | told a friend that | built
my own speakers from scratch. To
my annoyance, he immediately
asked, "“"How flat are they?"' Are we
getting so wrapped up in specifica-
tions that we forget the basic goal—
good sound the way we like to hear
it? | spent over 50 hours reworking
my ported speakers so | could have
a lot of bass—the way ! like it. Don't

get me wrong; specs and test re-
ports are definitely helpful, but keep
in mind that I'm spending money to
have sound the way | want to hear
it—not as some expert says it
should be heard.
PW.
Rochester, NY

If PW. had written about choos-
ing the paint color for his living room
walls or selecting a blend of cof-
fee—or a wife—I would not argue
with the subjectivity of his ap-
proach, although my own tastes
would probably differ. Everyone has
a right to his own tastes—however
absurd they might be. | assume you
are using “good” in the sense that it
satisfies you. However, when the
goal is to reproduce a recorded
sound, then the system that's doing
it must not add any special sound
characteristics of its own. If PW.
prefers speakers that readjust the
original tonal balance of the pro-
gram material in a given direction,
that's his privilege. But | must point
out that his speakers, by definition,
are then not providing high-fidelity
reproduction. Theoretically, fidelity
to some original is what hi-fi is all
about.

Planned obsolescence

 use my audio equipment at least
four hours a day, and next year my
receiver will be 10 years old. How
does wear affect audio equipment,
and how long will it be before
planned obsolescence sets in?
H.S.
Elliston, VA

Congratulations to your receiver
on its 10th birthday! Before | answer
your question on wear, I'd like to
discuss “planned obsolescence,” a
term that seems to be fading from
popular use. Actually, the alleged
practice that the term describes
never did make much sense; what
most people really meant by it was

WWWW.americanradiohistorv.comm

planned deterioration. In other
words, certain parts or components
in a device supposedly were de-
signed to have both a short lifeand a
high replacement cost, thereby en-
couraging the purchase of a new
replacement. But it seems to me
that the ill will engendered by pre-
mature breakdown would cause
consumers to avoid the faulty brand
when considering a replacement—
thus defeating the purpose of the
alleged planned obsolescence.

The loudest complaints of
planned obsolescence usually oc-
cur when a new audio format threat-
ens to render obsolete someone’s
treasured collection of program ma-
terial. For example, the industry
switched from from 78 rpm’s to
LP's, LP’s to cassettes, and then
cassettes to CD's. The obsoles-
cence in those cases was, truthfully,
planned to obtain higher fidelity—or
in the case of cassettes, greater
convenience—for the music collec-
tor and listener.

The general public (unlike some
of the audio magazines and syndi-
cated columnists) does not auto-
matically extend a warm welcome to
every new trend in audio. Witness,
for example, the marketplace fias-
coes of such components as the
“elcassette” and, lately, DAT. | sus-
pect that there are other fiascoes of
the digital variety now waiting in the
wings.

In regard to your question about
wear, solid-state devices, unlike
high-power vacuum tubes, do not
have an inherently short life. This is
not to say that transistors never fail,
but rather that their predicted life
span extends far beyond that of
tubes. Because of minute manufac-
turing flaws, small-signal transistors
(and integrated circuits) can de-
velop leakage over time, and power
devices ultimately can flex them-
selves to death from repeated heat-

MON S21UOI08|T ‘C661 YOIBWN

[+
(2]


www.americanradiohistory.com

Electronics Now, March 1993

(<]
(-]

ing and cooling cycles during
normal use. Other components,
such as electrolytic capacitors, fail
over time for a variety of mechanical
and electrochemical reasons.

Whizzers

I'm curious about the speakers
installed in the lower front-door pan-
els of my car. | removed the grille
from one of the speakers and found
it to have a single gray 6-inch cone
with a separate small white cone
cemented to its center. Does the
smaller cone serve as a tweeter?
D.C.
Lancaster, PA

Sort of, but not really. What
you've described is known as a
“whizzer," and its purpose is to en-
hance the high-frequency sound
from your speakers. A whizzer is a
small, light, and stiff subsidiary cone
with an unsupported outer edge
that is cemented to the center of
“the main cone. The area of attach-
ment is directly over the driver’s
voice coil. The whizzer picks up the
higher frequency vibrations from
the voice coil, and helps to send
them out into the world as sound.

HERE IS A WHIZZER CONE attached toa
low-cost speaker.

If carefully designed, a whizzer
can provide improved highs from
larger, full-range drivers. Obviously,
the manufacturing cost of adding a
whizzer to a driver is very low com-
pared with the cost of a separate
tweeter with its crossover and
mounting complications. On the
other hand, a separate or coaxially
mounted tweeter is able to put out
significantly more high-frequency
energy—which you could probably
use considering the calf-high
mounting location of your speakers.

X-ray problems

Despite the printed reassurances
posted at the passenger inspection
areas of airports, I've always tried to
keep my films and tapes from being
X-ray inspected. | recently heard
that color TV sets can also produce
X-ray radiation. How far away from
my TV should | keep my audio and
video tapes to be safe, or will it not
make a difference?
M.O.
Buriington, VT

As far as | can determine, X-rays
at the levels used in baggage exam-
ination have no effect on tapes or
the signals recorded on them. It's
true that the stray magnetic fields
produced by X-ray equipment and
color TV cathode ray tubes might
affect a recorded signal, but one
expert told me that the tapes would
have to be stored inside the operat-
ing equipment in close proximity to
a transformer or deflection coil be-
fore an erasure is likely to occur.
However, metal detectors, also
used in airports, can be hazardous
to the health of your recorded
tapes.

Parameters

“Parameter'’ seems to have be-
come a new catchword among
those involved with politics and/or
the Pentagon. Is “parametric’ de-
rived from the same word, and ex-
actly what does it have to do with
equalizer design?
JH.
Chevy Chase, MD

My copy of Webster's dictionary
defines parameter as "A (mathe-
matical) quantity or constant whose

value varies with the circumstances _

of its application, as the radius line
of a group of concentric circles,
which varies with the circle under
consideration.” The adjectival form
is “parametric.” In other words, a
parametric equalizer does not limit
you to the specific built-in fixed op-
erating frequencies and bandwidths
of a conventional graphic equalizer.
Instead, you can assign “arbitrary

values” as the equalization needs -

arise. This can be very handy, for
example, when the frequency of the
peak that you want to reduce
doesn't line up very well with one of
the sliders on a standard Y3-octave
graphic equalizer. Q
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Q&A

continued from page 12

graphics image. The second, less
expensive alternative is to print at
150-dpi resolution—half the number
of dots means half the memory re-
quirements. If you can live with the
lower resolution, the latter is a
cheap, quick fix for the problem.
There's one more possible an-
swer to your problem but | doubt
that it's applicable. It may be. that
you have enough memory in the
printer to do 300-dpi, but you're
using the memory to hoid down-
loaded fonts and other things. Re-
member that memory used for fonts
isn't available for graphics. Check
your software (and not just the
graphics stuff) to see whether this
is true or not. If it is, unioading the
fonts may free up enough printer
memory to permit you to print
graphics at the maximum 300-dpi
resolution. Q
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Our descrambler is almost finished.

elieve it or not, there's not a
B lot more to the design of the

basic descrambling circuit
than the subject matter we've cov-
ered over the past few months. But
if you're really interested in video,
there's much more for you to
learn—the video-scrambling stuff
we've been going through is just
one small part of the subject. Video
is a complex business, and once
you get the hang of how signals can
be manipulated, you’ll find that
there's no end to the kind of circuitry
you can design. There's also a huge
market for it as well. But back to the
subject at hand.

When we first started work on the
SSAVI descrambler, the block di-
agram probably looked quite com-
plex. But if you look at Fig. 1, you'll
see that most of the work has been
done. The most difficult job left for
us is to come up with the counter
that's needed by the phase-locked
loop. It's a job we have to do care-
fully because the success of the de-
scrambler depends on how well we
can maintain the stability of the hori-
zontal-sync signal.

The phase-locked loop in our de-
sign is driven by a 504-kHz clock
based on an R-C network. That fre-
quency was chosen for two basic
reasons: The first is that it's exactly
32 times the NTSC line frequency
of 15,750 Hz, and that makes it easy
for us to do the division necessary
to produce horizontal sync pulses.
The second, and somewhat more
subtle reason, has to do with the
period rather than the frequency.

A 504-kHz clock has a period of
1.98 microseconds. That's interest-
ing because, by using five of the
counts, we can get a pulse that has
a width of 9.92 microseconds,
which is close enough to the
NTSC's established standard of
10.7 microseconds for a horizontal

blanking pulse.

Before we go any further, | have to
comment on my apparent disregard
for precision. I've been using lan-
guage and design techniques that
are loaded with phrases like “close
to,” “pretty much the same as,” "'in
the ballpark,” and so on. Now, I'm
as impressed with standards as
anyone | know, but numbers have to
work in the real world as well as on

amazed at how sloppy the signal
really is. The average horizontal fre-
quency might be 15,750 hertz, but
there's considerable jitter from line
to line in the signal. The same is true
for burst, blanking, and all the other
components in the line.

Despite these variations in the
signal, the picture that shows up on
your TV screen is apparently un-
affected by them. The difference be-
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FIG. 1—MOST OF OUR BLOCK DIAGRAM has already been turned into actual circuitry.
Now we need a counter for the phase-locked loop.

paper. You have to keep things like
cost in mind when you're designing
a circuit.

The NTSC standards for a video
signal have a precision of several
decimal points, and every broad-
caster in the country spends a lot of
time and effort making sure his sig-
nal adheres to that standard. The
same is true of TV manufacturers,
as well. The theory for standardiza-
tion is terrific but, as is usually the
case, what happens in reality is dif-
ferent. All you have to do to see
what | mean is put a scope on the
video signal received by your TV
set; you'll find an overall similarity to
the video standard, but you’ll be
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tween studio-quality video (the stuff
on the monitors in the broadcaster’s
control room) and received video
(the stuff you see on your TV) is
minimal.

Keeping all that in mind, let’s de-
sign the rest of the descrambler.

The next thing we need is a di-
vide-by-32 counter to complete the
phase-locked loop section of the cir-
cuit. After my discussion of the rela-
tive importance of precision, you
should understand why the phase-
locked loop’s oscillator is only RC-
based, and not crystal controlled:
It's just cheaper and easier.

The divide-by-32 circuit (the
“Counter” in Fig. 1) can be built in
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several ways; as a matter of fact,
we've designed a whole bunch of
these things in the past. In order to
keep the circuit as simple as possi-
ble, we'll use the 4040 binary coun-
ter whose pinouts are shown in Fig.
2. This is one of the earliest mem-
bers of the CMOS family and still
one of the best choices for general
counting. It's a ripple counter, rather
than a synchronous counter, so
don’t use it for applications where
super accuracy is required. Re-
member that a ripple counter is a
bunch of sequential counters, and
each internal stage uses the output
of the preceding stage as an input.
This means that the outputs change
in sequential order, and an incorrect
count will be present briefly on the
pins. Since the problem is caused
by the propagation delay of each

counter stage, the duration of the -

incorrect count on the outputs is, by
and large, a function of the clock
speed.

The 4040’s clock input is fed with
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FIG. 2—FOR OUR DIVIDE-BY-32 circuit,
we'll use the 4040 binary counter whose
pinouts are shown here.

the 504-kHz signal generated by
the 4046, and we're using a series
of gates to decode the count and
provide horizontal blanking and
some other timing signals needed
for the descrambler. The actual cir
cuit is shown in Fig. 3. You should
understand why each of these sig-
nals is needed before you start
hooking everything up to the back of
your TV set. To see what we need
from the counter, let’s use it to re-
store horizontal sync and then fig-
ure out -what else we need to
completely unscramble the incom-
ing video.

Getting a horizontal sync clock
for the phase-locked loop circuit is
simple. All we have to do is pick off
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FIG. 3—THE 4040’s CLOCK INPUT is fed with the 504-kHz signal generated by the 4046.
We're using a series of gates to decode the count and provide horizontal blanking.

the Q4 output. That is a divided-
by-32 version of the input clock from
the phase-locked loop's 504-kHz
oscillator and, as shown, it's fed
back to pin 3 of the 4046. Now that
the phase-locked loop is provided
with a constant reference signal, it
will accurately generate sync
pulses—even when they're not sent
along with the transmitted video.

The remaining problem to deal
with is turning off the generated
sync pulses during the vertical inter-
val when real transmitted sync is
present. (Remember that the video
isn't scrambled during the vertical
interval.) To do that, we have to cou-
nt the lines of video as they're re-
ceived and make sure that transmit-
ted sync is processed for the first
26 lines of each frame. The starting
point for the count is the vertical
sync signal and, as you recall, we've
already isolated the signal. The sync
separator we built earlier produces
a positive-going version of vertical
sync. If we use the rising edge of
that signal as the zero point for the
counter, we have to count a number
of lines to reach the point where the
lines of video are carrying picture
information and are therefore
scrambled.

The two lines in the frame that
mark the beginning and end of the
transmitted horizontal sync are 260
and 27, respectively. We need a cir
cuit that can count the received
lines and let the rest of the de-
scrambler know when to use re-
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ceived horizontal sync and when to
use the artificial sync generated by
the phase-locked loop. The zero
point for the counter will be the ris-
ing edge of our vertical sync signal.
Since that occurs at line 3, we have
to decode a count of 24 and 257.
We can use a 4040 to do that job
as well. This is the same sort of
counter decoding we've done be-
fore in this project and others. When
the counter reaches 24 we have to
enable a gate that will send the pho-
ny horizontal sync pulses to the vid-
eo amplifier at the circuit’s input.
When we get to a count of 257, the
gate has to be disabled to let the
real horizontal pulses through to re-
sync the phase-locked loop circuit.
Decoding those two numbers is a
pain in the neck since it involves
watching nine counter lines. You can
do that with a bunch of gates, but a
better way is to use an EPROM. The
choice is yours although, if you
haven't had much experience in this
sort of decoding, it's probably a good
idea to work out the logic and build
the decoder with gates. Otherwise an
EPROM is the way to go. Assuming,
of course, that you have programming
cae\a/bilities.
hen we get together next time,
I'll give you the truth table for the
EPROM and we'll finish off the de-
scrambler. All that's left is a couple
of flip-flops, a bit of work on the
video section, and a way to detect
the presence of normal or inverted
video. Simple stuff! Q
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FET'S

continued_from page 56

to handle higher currents. As
majority-carrier devices that
store no charges, they can
switch faster than bipolar
power transistors.

Figure 12 is a section view of
an N-Channel, enhancement-
mode power MOSFET. Unlike
its small-signal counterpart,
the latest power MOSFET's are
fabricated with vertical rather
than planar structures. They
are made with the double-
diffused (DMOS) process, and
they have conductive silicon
(polysilicon) gates. The gate of
this device is isolated from the
source by a layer of insulating
silicon oxide.

When a voltage is applied be-
tween the gate and source ter-
minals, an electric field is set up
within the MOSFET. This field
alters the resistance between
the drain and source terminals,
and it permits conventional cur-
rent to flow in the drain in re-
sponse to the applied drain
circuit voltage. There are also P-
channel, enhancement-mode
power MOSFET's in which con-
ventional current flows in the
opposite direction of the N-
channel device. Figure 13 is the
schematic symbol for a DMOS
enhancement-mode, N-channel
power MOSFET.

Figure 14 is an cutaway view
of a typical DMOS power
MOSFET. It is made up of many
cells or transistor elements
connected in parallel. Each
source cell consists of a closed
rectangular or hexagonal chan-
nel which separates a source re-
gion from the substrate drain
body. The cells are formed in an
integrated circuit process, and
there might be more than a half
million cells per square inch of
substrate. All of the source cells
are connected in parallel by a
continouus deposition of alu-
minum metalization, which
forms the grid-like common
source terminal.

The DMOS power MOSFET
contains an inherent PN junc-
tion diode, and its equivalent
circuit can be considered as a
diode in parallel with the

source-to-drain channel, as
shown in the schematic symbol
of Fig. 13.

International Rectifier (IR)
makes DMOS power MOSFET's
that have hexagonally shaped
cells, so it calls its products
HEXFET’s. Motorola Semicon-
ductor also offers DMOS power
MOSFET's, but its devices have
rectangular rather than hex-
agonal cells. Motorola named its
power MOSFET's TMOS to call
attention to the T-shaped cur-
rent flow that occurs in the cells
between the common drain and
the channels to the multiple
sources.

Power MOSFET's are widely
specified for high-frequency
switching power supplies (gen-
erally those that switch at fre-
quencies above 100 kHz), AC
and DC motor speed controls,
high-frequency generators for
induction heating, ultrasonic
generators, audio amplifiers,
and amplitude modulation
transmitters.

The advantages to using
power MOSFET' over power bi-
polar transistors include:
® Faster switching speeds and
lower switching losses.
® Absence of the bipolar’s sec-
ond breakdown
® Wider safe operating area
® Higher input impedance
e High, if not higher, gain
® Faster rise and fall times
® Simple drive circuitry

The principal disadvantages
of power MOSFET's are their
higher cost and a higher static
drain-to-source on-state resis-
tance, which can cause unac-
ceptable power losses in certain
switching applications. How-
ever, the manufacturers have
made progress in reducing
those resistance values. DMOS
geometry has largely replaced
the V-groove or VMOS process
that was widely used to fab-
ricate power MOSFET's back in
the 1970%s.

Radio-frequency power
MOSFET's are now available
that will operate over the 2 to
200 MHz frequency range. The
high power and high gain of
these devices makes tham suit-
able as power amplifiers in sol-
id-state transmitters for FM and
TV broadcasting. Q
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_CLOMPUTER CONNECTIONS

of the most exciting develop-

ments in the PC industry in
years. There is no single overarch-
ing product or technology, but lots
of little bits and pieces that together
point to the emergence of a new
class of personal computers with
unprecedented power, versatility,
and connectivity. Core technologies
include powerful and upgradeable
CPU's, general-purpose digital sig-
nal processors (DSP's), rapid ac-
ceptance of local buses and
corresponding decrease in the ISA/
EISA/MCA bus wars. Other trends
involve accelerated true-color
graphics, motion video compres-
sion and decompression, drastically
reduced power consumption, in-
creased semiconductor and mag-
netic storage, full-featured operat-
ing systems, built-in local-area
network connectivity, 100-MHz +
LAN speeds, and wireless cellular
networking.

1 992 drew to a close with some

PC architecture

During the past year, the 486 has
quickly surged ahead of the 386 as
the platform of choice. Spurred on
by competition from Cyrix, AMD,
and others, Intel has released a
wide variety of 486-based devices,
with many more to come. Prime fea-
tures of all include low power and
performance enhancement through
clock-doubling—and -tripling, as
demonstrated by IBM recently—
technology. The clock doublers
have been well received, even
though pricing continues to hover
near that of full motherboard up-
grades that provide better perfor
mance.

And speaking of Intel, you may
think of the company primarily in
terms of CPU's, but during the past
few years, Intel has stuck its corpo-
rate thumbs in numerous pies—and

has come out holding several juicy
plums. Of course, there are the
CPU’s. There is also video-com-
pression technology, exhibited first
as the Digital Video Interactive
(DVD boards for digitizing and dis-
playing full-motion video on desktop
computers. Part of DVl is Real Time
Video (RTV), which Intel has ported
from the i750 video processor to
the 386/486/Pentium architecture,
and now calls Indeo. Indeo is one of
the compression algorithms in-
cluded as part of Microsoft's Video
for Windows; Indeo is also being
supported by Apple's QuickTime,
and by IBM'’s recently announced
Ultimotion. As discussed here in the
preceding few months, software-
only video is gimmicky, but an impor-
tant first step in computer video.

Then there are network cards; In-
tel's cards are highly regarded, and
are available for extremely competi-
tive prices. Next come faxes and
modems. Intel’s SatisFAXion 400 is
the highest-performing general-pur-
pose modem and fax card combina-
tion on the market, although its
bundled software leaves something
to be desired. And let's not forget
about PC integration chip sets, es-
pecially the upcoming Peripheral
Component Interconnect (PCI) de-
vices that will provide a standard
local-bus architecture for 32- and
64-bit microprocessors. PCl-based
systems should start appearing
about the time you read this.

Of course, PCl is not the only kid
on the block; a competing standard
is the VL bus, named after the Vid-
eo Electronics Standards Associa-
tion's local bus. Both VL bus and
PCI provide high-performance links
between a CPU and its peripherals
(such as network, video, and disk
controller cards). In the words of
one industry analyst, VL-bus seems
to be better supported by expan-
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sion-card manufacturers, and PCI
by systems developers. Despite
the lack of accepted standards, lo-
cal-bus video is catching on. At last
fall's Comdex, the computer indus-
try's leading trade show, numerous
video-card manufacturers an-
nounced VL-Bus products, includ-
ing ATIl, Cardinal, Genoa, Matrox,
Videologic, and VidTech. Nonethe-
less, Intel's influence should not be
underestimated. It will probably take
18-24 months for VL bus or PCI to
emerge as a clear victor; in the
meantime, both will be well sup-
ported by many manufacturers.
One irony of all this is that the ISA
vs. EISA vs. MCA bus war initiated
with IBM's April 1987 introduction of
the PS/2 line has become moot.
The traditional expansion bus will be
relegated to mouse, modem, and
other low-speed devices.

The emergence of Windows (and
to a lesser extent OS/2) has driven
video card manufacturers to un-
precedented levels of price/perfor-
mance in just a few short years.
Little more than two years ago, high-
speed, high-resolution, high-color
(24-bit) cards were available only on
coprocessor-based boards, with
prices beginning around $1000. To-
day, you can get “accelerated” vid-
eo adapters that provide 80% of the
performance for 20% of the price of
the coprocessed boards.

High-resolution monitors have
also fallen in price, but not nearly as
much as required. In addition,
screen sizes greater than 16 inches
invariably mean bulky, heavy, power-
hungry devices. The monitor re-
mains the weakest overall compo-
nent of today's computer system.

One area of potential concern is
semiconductor memory. The U.S.
Department of Commerce recently
instituted import duties on memory
chips from several Korean manufac-
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drers; street prices have already
isen 25-30%. The DoC is ex-
pected to make a final ruling in early
spring about whether those man-
ufacturers are “'dumping’”’ chips be-
low market value. If so, growth of
Windows, OS/2, and correspond-
ing applications software will likely
slow. On the other hand, IBM and
other manufacturers have started
shipping 16-Mbit DRAM's on vari-
ous systems. Clearly, the day of 16-,
64-, and 128-megabyte systems is
not far off.

Digital-signal processing is
poised to change dramatically the
way PC's deal with analog data.
Texas Instruments recently intro-
duced a DSP chip and several cor
responding boards that provide fax,
modem, sound synthesis, speech-
recognition, and data-compression
capabilities. If this chip were made a
standard part of every mother
board, it would eliminate the need
for dedicated fax, modem, sound,
and compression boards.

Pervasive networking

It won't be long before every
Jesktop and portable PC, Macin-
tosh, and workstation comes with
built-in network capability. Chips &
Technologies and Standard Micro-
systems have joined AMD, Artisoft,
and National Semiconductor in the
market for low-cost, single-IC Eth-
ernet interfaces. These devices pro-
vide a complete network interfacein
a $20 package (in lots of 1000+
pieces). Zenith Data Systems was
the first to include a built-in Ethernet
port, but other manufacturers are
following suit.

In the local-area networking
arena, Microsoft released Windows
for Workgroups (WfW), a version of
Windows with built-in peer-to-peer
networking. Although not as robust
as market leader Lantastic, WfW
has built-in scaled-down versions of
Microsoft's widely regarded E-mail
and group-scheduling applications.
The main thing lacking is a DOS
client (i.e., it is not possible to at-
tach to a WfW server from a DOS-
only machine). However, Microsoft
will sell one separately, and may well
bundle it with the forthcoming DOS
6.0, which will also include anti-
virus, disk-compression, and robust
backup utilities. That should further

squeeze Symantec/Norton and
Central Point Software, providers of
popular utility programs. WfW will
not likely displace large NetWare (or
other brand) LAN’s. Microsoft ap-
pears to be targeting first-time net-
work users and corporate work-
groups with traditional client-server
systems (e.g. NetWare) that also
need peer-to-peer services.

Wireless networking is on the ver
ge of exploding. There was a burst
of interest on this subject at Fall
Comdex. For example, two leading
computer companies (IBM and Ap-
ple) have teamed up with several
cellular telecommunications pro-
viders (McCaw, Ram Mobile Data,
Ardis—itself a joint venture be-
tween Motorola and IBM—and
others) to support Cellular Digital
Packet Data, a way of delivering dig-
ital data (e.g. E-mail) to one or more
recipients anywhere, on demand,
and in real time. IBM, Apple,
Motorola, and a startup called Eo
demonstrated various notebook
computers, stylus-input devices,
and personal digital assistants
(PDA's) performing CDPD ac-
tivities with attached cellular mod-
ems and cellular telephones.

Portables and printers

More manufacturers are support-
ing the PCMCIA (Personal Comput-
er Memory Card Industry Associa-
tion) standard. One vendor has
gone so far as to call PCMCIA the
{SA bus of the 90's. PCMCIA is not,
however, without problems. The
technology has gone through sev-
eral fairly rapid evolutionary stages,
PCMCIA 1 and PCMCIA 2, the lat-
ter being the current version.
PCMCIA 1 was originally designed
for memory expansion; but the idea
of credit-card-size expansion de-
vices quickly caught on and was ex-
panded. IBM, for example, recently
introduced several products called
Credit Card Adapters that provide
Token Ring and Ethernet con-
nectivity, and 3270 terminal emula-
tion. Other vendors also provide fax
and modem adapters.

The technology has evolved more
rapidly than the standards, so there
is a potential forincompatibilities. To
help avoid those problems, Intel de-
veloped an enhancement to
PCMCIA 2, the Exchangeable Card

WWWW.americanradiohistorv.comm

Architecture (ExCA), which appears
to be catching on. In addition to
basic PCMCIA 2 compatibility,
ExCA addresses several other is-
sues, including the use of multiple
cards in a system, and hot swapping
{(the ability to insert and remove
cards with power on). Caveat emp-
tor if you plan to buy new systems
with PCMCIA expansion ca-
pabilities.

On the other hand, pen-based
computing (as discussed here in the
February 1992 issue), has taken off
much slower than expected. Origi-
nally, the industry expected to see
significant activity by the end of
1992, but now it looks as if little will
happen before late 1993. However,
as one manufacturer puts it, “The
timing for our projections was off—
not the projections themselves.”

Hewlett-Packard has once again
created a ground-breaking product:
The LaserJet IV. It is a true 600-dots
per inch laser printer, with street
prices starting around $1300; for
PostScript, add about $500. You
don't have to look twice to see the
difference between 300 and 600
DPI, especially when reproducing
fine curves and gray-scaled pho-
tographs. Another innovation is
bidirectional communications,
which allows the printer to inform a
host computer of such printer faults
as paper out and paper jamming.

Compagq also broke into the high-
resolution market last summer with
an extremely competitive, large-for-
mat laser printer that accepts useful
add-ins including a send/receive fax
modem. That idea quickly spread to
the retrofit market for older Laser
Jet lI's and lllI's, which now have sev-
eral choices for faxes that interface
through font-cartridge slots. Micro-
soft will shortly introduce a II/lll up-
grade cartridge of its own. The
company claims that this cartridge
will print Windows graphics much
quicker than with the use of either
PostScript or PCL. It will also pro-
vide a voice interface that will, for
example, inform the user aurally
that paper is out.

On the wurkstation front, DEC
recently released seven computers
ranging from $10,000 workstations
to $300,000 mainframes, all based
on the long-awaited 64-bit Alpha mi-
croprocessor. DEC has also publicly

MON SOIUON0BIT ‘'E661 Yoiew

©0
pury


www.americanradiohistory.com

Electronics Now, March 1993

(73
N

demonstrated Windows NT running
on an EISA-based Alpha PC—that,
incidentally, includes a PCl-based
local bus. Sun and HP simulta-
neously announced competitive up-
grades to their lines. Sun appears
to be going after the high-end PC
market, claiming much better Auto-
CAD performance than with a 50-
MHz 486. Industry feeling is that HP
provides the performance edge—
but Sun still holds the largest mar-
ket share, about 34%. IBM has
been strangely silent about its well-
received RS/6000 line throughout
these recent scuffles.

Conclusions

Together, all these developments
add up to a new era of power and
convenience for personal-computer
users. The day is not far off when
you will be able to connect to a
worldwide network from anywhere,
at any time, and obtain any available
information. The rate of approach to
this goal has increased rapidly dur
ing the past year, and the trend is
likely to continue. More next time.

Product watch
Figure 1 shows a screen shot of a
ground-breaking new Windows
database: Microsoft's Access. This
is a product made to order for peo-
ple whose needs exceed the ca-
pabilities of typical flat-file
databases, but who don’t enjoy
writing code in dBASE (or what-
ever), and who, in any case, want a
wholly Windows-based solution. To
understand Access, imagine uniting
a powerful, multilingual, multiuser
i IS D \3@&’&-{} 3k ’\;{« :

s Kasiioan

- Microsoft Access (3485), I'l.l'r|¢ru- :
soft Corp., One Microsoft Way, Red-
srmond, WA 98052, (800) 426-8400,

tE‘Dﬁi 882-8080. e
. CIRGLE 41 ON FREE mmmmucm =
@ Home Automation Laboratories,
5800 Highlands Parkway, Suite *

45[] Smyrna, GA 30082-5141, @,g

*(800) YEL-4-HAL (catalogs), (800) :
\»HDME LAB {orders), (404) i
@ 319-0600 (general). -

E CIAGLE 42 ON FREE INFORMATION CARD <3

@- Paper Direct, 205 Chubb Avenue, °
b Lyndhursi MNJ 07071, (800} A- Pﬂ* i
F’EF’[E {201) 507-1996.

* CIRCLE 43 ON FHEE JNFDHIMTIQN CARD
Ed & i L e

T GAnIEAn Hitiobn

e Fatk

LERaethl ) nokey Abop

FIG. 1—MICROSOFT’S ACCESS HERALDS A NEW ERA IN DATABASE MANAGERS.
This program provides power, ease of use, and ease of learning for Windows users. It
spells trouble for Borland’s dBASE and Paradox lines, both of which still have no

Windows versions.

database engine with a visual de-
velopment environment like that in
Visual Basic, giving it a good dose
of object-oriented behavior, and
topping it all off with extensive help
and tutorial information suitable for
occasional database developers.

In addition to its own format, Ac-
cess can read and write ASCII,
Btrieve, dBASE, Excel, and Paradox
files in their native formats. Access
can also attach to SQL databases
(at present, only Microsoft's SQL
server, but Oracle support is sched-
uled soon). Access has extremely
intuitive form-, report-, and query-
building tools. For example, the
form builder lets you draw fields,
attach attributes (e.g. color and in-
put validation criteria), and go.

Like Microsoft’'s other major Win-
dows applications (Word and Ex-
cel), Access has just the right
balance of power and ease of use.
As with the other products, Access
makes it easy to get started, and
macros and a full development lan-
guage called Access Basic provide
lots of room for growth as your
needs evolve. Access supports typ-
ical data types (character, date, nu-
meric, logical), as well as binary
objects including images, sound,
and video.

Access is a fully relational prod-

Wwww.americanradiohistorv.comm

uct that allows one to create ‘vir-
tual” tables, called Dynasets, that
consist of records concatenated
from other tables joined by common
fields. Any updates to a Dynaset
propagate back into the source ta-
bles from which the data came. Ac-
cess also provides multiuser net-
work access (including WIW sup-
port) and record-level locking. Initial
pricing was set at about $100. If you
can get a copy at that price, grab it.
It's one of the best software deals
around.

Home hardware hackers will want
to check out Home Automation
Laboratories, which publishes a cat-
alog chock-full of information and
product listings for devices that
control lights and other electrical
appliances remotely through special
control panels or your PC. Simply
reading the catalog can be an edu-
cation in itself.

If you're looking for special laser
printer paper or labels, check out
the Paper Direct catalog. It lists nu-
merous specialty items including
foils that you can run through your
laser printer to add color to presen-
tations, prefolded brochure blanks
that go through your laser printer
and have business-card cutouts,
and lots of other goodies. In both
cases, tell ‘'em we sent you. Q
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BUYER'S MART

FOR SALE

TUBES. “oldest”, "latest.”. Parts and schematics.
SASE for lists. STEINMETZ, 7519 Maplewood
Ave., Hammond, IN 46324.

TUBES, new, up to 90% off, SASE, KIRBY, 298
West Carmel Drive, Carmel, IN 46032.

T.V. notch filters and bullet stopper, free brochure.
MICRO THinc. Box 63/6025, Margate, FL 33063.
(305) 752-9202.

() Plans/Kits ( ) Business Opportunities
() Education/instruction ( ) Wanted

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.

g ) For Sale
) Satellite Television

Special Category: $25.00

charges for special ads. Minimum: 15 words.

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

1 2 3 4 5
6 7 8 9 10
"o 12 13 14 15(34650)
16 (349.60)  17(852.70)  18($5580) 19($58.90) 20 ($62.00)
21 ($65.10) 22 ($68.20) 23($71.30) 24 ($74.40) 25 (§77.50)
T26($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

rates and
ADVERTISEME

May 1st). When normal closing date falls on

_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 additional. Entire ad in boldface, $3.70 per
word. TINT SCREEN BEHIND ENTIRE AD: $3.85 per word. TINT SCREEN BEHIND ENTIRE AD PLUS
ALL BOLD FACE AD: $4.50 per word. EXPANDED TYPE AD: $4.70 ?er word prepaid. Entire ad in
boldface, $5.60 per word. TINT SCREEN BEHIND ENTIRE EXPANDED
SCREEN BEHIND ENTIRE EXPANDED TYPE AD PLUS ALL BOLD FACE AD: $6.80 per word. DISPLAY
ADS: 1" x 2V"—3$410.00; 2" x 2v%'—$820.00; 3" x 2va'—$1230.00. General Information; Frequency
repanment discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL.
TS USING P.0. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER
SUPPLIES PUBLISHER WITH PERMANENT ADDRESS AND PHONE NUMBER. Copg to be in our
hands on the 1st of the third month precedin%the date of the issue. (i.e., Aug. issue copy must
aturday, Sunday or Holiday, issue closes on preceding working
day. Send for the classified brochure. Circle Number 49 on the Free Information Card.

YPE AD: $5.90 per word. TINT

e received by

WWWW.americanradiohistorv.comm

ENGINEERING software and hardware, PC/
MSDOS. Circuit design/drawing, PCB
layout, FFT analysis, mathematics, circuit
analysis. Data acquisition, generation,
1/0 PCB’s. Call or write for free catalog.
(614) 491-0832, or fax (614) 497-9971,
BSOFT SOFTWARE, INC., 444 Colton Rd.,
Columbus, OH 43207.

CABLE test chips. Jerrold, Tocom, 5.A.,
Zenlth. Puts cable boxes into full service
asm'r 1 £29.095 to 559,95, 1 (B00) 452-7090, (310}

Cable TV
DESCRAMBLERS

Go to the Source

3250 Hatch RD
Cedar Park TEXAS 78613

NUSTEI ELECTRONICS

TOCOM-Jerroid Impuise-Scientific Atlanta
Converters, two year warranties, also test mod-
ules for your converters. Contact NATIONAL
CABLE, {219) 935-4128 full details.

SECRET cable descramblers! Sullo your own
descrambler for fess than $12.00 in seven sasy

. Redio Shack parts list and free descram-
bling methods that cost nothing to try, included.
Send 510,00 1o; HARRY WHITE, PO Box 1750,
Baytown, TX 77522,

CB RADIO OWNERS!

We specialize in a wide variety of technical
information, parts and services for CB radios
10-Meter and FM conversion kits, repair books,
plans, high-performance accessories. Thousands
of satisfied customers since 1976! Catalog $2.
CBC INTERNATIONAL
P.0. BOX 31500RE, PHOENIX, AZ 85046

300 Experimenters Circuits — Complete in 6
Eractical books using diodes, relays, FET's,

ED's, IC 555, and 1IC CA3130's for buildin
blocks. Only $33.00 plus $5.50 for shipping. US
and Canada only. US funds. ETT, INC., PO Box
240, Massapequa Park, NY 11762-0240.

EPROMS, Assorted, i.e., 27128A-15 $3.00 each
minimum quantity 13 pieces. C.0.D., American
Express. H.E.A.R.T. Inc., 1 (800) 677-3773.
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GOLDMIN

The Electronic Goldmine
has one of the greatest F
selections of unique

£

\%
electronic project kits GN‘;A gt
available in the world! R 0% i

We have over 65 Rems e

) kits and over 1900 m\ﬂ‘“‘“‘
{__—-) unique bargain TOORY

prced components in our
new 80 page cataiog!

Be seen nightorday - =

with our fiashing bright

FREE CATALOG

FAMOUS “FIRESTIK BRAND CB ANTENNAS
AND ACCESSORIES. QUALITY PRODUCTS

FOR THE SERIOUS CB’er. SINCE 1962
FIRESTIK ANTENNA COMPANY

2614 EAST ADAMS
PHOENIX, ARIZONA 85034

OAK Sigma descrambler, CH3 output, rare hard-
to-find units, $100.00 postpaid, only moneyorders
please, SURPLUS ELECTRONICS, Box 10009,
Colorado Springs, CO 80932.

xenon strobe tube with
2%." square red lens
2AA batteries not included

C6475 $12.50

Brand new 9" long 5
(including terminals).
Great for posters, U.V
inks and minerals.To ~
h
operate on DC use the G3008 Rec. $8.50

medium inverter
transtormer.  SALE $7.00

Medium Inverter TRANSFORMER

Converts 9V or 12 VDC to
over 250 V when used with a
555 {C circuit. (Schematic
included) Perfect tor portable
strobes, blacklight etc

i G993 $1.75 ea. 100/$160.00
Lltraviolet Sensor Sun EXPOSURE METER

Small electronic device
detects UV energy from the
sun and sounds a signal when
you've had enough exposure
9V battery not included

G934 Rea. $8.95 10 for
SaLe $5.00  $45.00

L

PHONE OADERS (&

CIRCLE 125 ON FREE INFORMATION CARD

TEST equipment pre-owned now at afford-
able prices. Signal generators from $50.00, os-
cilloscopes from gso.oo. Other equipment
including manuals available. Send $2.00 U.S.
for catalog refunded on first order.
J.B. ELECTRONICS, 3446 Dempster, Skokie, IL
60076. (708) 982-1973.

CABLE TV converters: Jerrold, Oak, Scientific
Atlantic, 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., 4030 Beau-D-Rue Drive,
Eagan, MN 55122,

WIRELESS CABLE RECEIVERS 1.9 1o 2.7 GHz

TEST-Aids for testing units in full servive mode.
Starcom VII, $40.00; Starcom VI, $30.00; Star-
com DPBB, $50.00; Pioneer, clears error codes
E2E3 E4 E5, $60.00; Pioneer cubes, will not alter
internal serial number, $125.00; Tocom VIP
5503/5507, $25.00; S.A. 8500, $25.00; 8550
$30.00; 8580, $40.00; 8570/90, $50.00; 8600,
$50.00; Zenith ZTac, $25.00; security tools and
remotes. N.E. ENGINEERING, (617) 770-3830.

RESTRICTED technical information: Elec-
tronic surveillance & schematics; locksmithing;
cable phreaking; hacking; etc. Free brochures:
MENTOR, Box 1549-Z, Asbury Park, NJ 07712.

# *55-Channe! Dish System  $199.95
g+ 36-Channel Dish System $14995
+ 20-Channel Dish System  $124.95

Yag Antennas Components. Custom Tuning Avaable
g . = Cail or wiite (SASE} for "FREE™ Catalog
"% PHILLIPS-TECH ELECTRONICS
Dish System p.. Box 8533 « Scottsdale. AZ 85252
LIFETIME  (602) 947-7700 ($3.00 Credit all phone orders)
WARRANTY  MasterCard « Visa « Amenican Exgress « COD's e Quantity Pricing

Micrawave TV Anlennas

% WIRELESS CABLE - IFTS - MMDS - Amateur TV
- Ultra High Gain 50db(+) « Tuneable 1.9 to 2.7 Ghz

Opuional Commercial Grid Antenna {not Shown) Add $50 00

CABLE TV converters. Jerrold, Zenith, Pioneer,
Oak, 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.

PC boards: Professional quality, 30 day guaran-
tee, beat all prices. A&D, PO Box 311, Auburn, Mi
48611. (517) 662-6633.

RADIO Television magazines from 1940. Best of-
fer. T. LOBOSCO (718) 266-7460.

VIDEO tapes covering electronics, computers
and communications. Demo $3.50. OCS, PO Box
292, Fort Mill, SC 29715.

AERONAUTICAL and maritime frequency direc-
tories now available at Radio Shack. See page 23
of 1993 catalog.

PREVENT descrambler damage. Don't bite the
bullet!! Snooper Stopper Data Pulse Blocker
$33.95, with Surge Protector $44.95 .. Wireless
Video Sender $54.95. VCY, 1 (800) 925-9426,

HOBBY/broadcasting/HAM/CB/surveillance
transmitters, amplifiers, cable TV, science, bugs,
other great projects! Catalog $1.00. PANAXIS,
Box 130-F3, Paradise, CA 95967.

DESCRAMBLER kits. Complete cable kit $44.95.
Complete satellite kit $49.95. Add $5.00 shipping.
Free brochure. No New York sales. SUMMIT RE,
Box 489, Bronx, NY 10465.

net 5 vels RF roce
ad intlading pla
i your gwn slto alan

DESCRAMBLING, new secret manual. Build
your own descramblers for cable and subscrip-
tion TV. Instructions, schematics for SSAVI, gated
sync, Sinewave, (HBO, Cinemax, Showtime,
UHF, Adult) $12.95, $2.00 postage.
C&BZLETRONICS, Box 30502R, Bethesda, MD
20824.

PROJECTION TV...Convert your TV to project a
7-foot picture...Easy!...Results comparable to
$2,500.00 projectors...Plans and 8"’ lens
$29.95. . Professional systems available. lllus-
trated catalog...free...MACROCOMA, 15-GF
Main Street, Washington Crossing, PA 18977.
Credit card orders (215) 736-3979.

VHF-FM amplifier plans. 75-110 MHz, 15-25 watts.
$16.00: PROGRESSIVE CONCEPTS, 1313
North Grand Ave., #291, Walnut, CA 91789.

WORLD famous! “Spy Shop the best in sur-
veillance and countersurveillance equip-
ment.” Send $6.00 for 140 page catalog.
“SPY SHOP,” PO Box 6703, Panama City, FL
32404.

Build this kit which removes lead
HEMDVE vocals from standard stereo records
CD's, tapes or FM broadcasts. Sing
LEAD along with the background music.
Use with any home component

our voice, then mixes it with music.

re-assembled boards also avail-
able.
Weeder Technologies, P.O. Box
421, Batavia, Ohio 45103.

VD C A LS stereo. Additional kit adds reverb to
From

J Write for free info
Roc s

SOLAR electric power catalog $1.00. Become
dealer in your area. Box 80063, Ontario, CA
91758.

LASER Speed Gun Jammer. Complete sche-
matics, parts list and sources. $9.95
MCS RESEARCH, 608 West Oak, Lafayette, CO
80026.

36 CH 20" Parabolic Dish Sys. .......... .*173.90
6 CH 28" Rod Ant. Sys . ... *193.90
¥ 36 CH 16x20" Grid Ant. Sys. {photo} .......¥289.00

PLANS AND KITS

f 3 CH 24x36" Grid Ant. Sys $314.95
SUN MICROWAVE INT'L. INC.
34522

PO BOX 34.
PHOENIX, AZ 85067  Dealer discounts availal
(602) 2361245 FAX (602) 269-6069

ORDERS ONLY 1-800-484-4190 code 9793

VISA/MC/AMEX

Send $1* for
product :amlﬁ.

Electronics Now, March 1993
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“SPEAKUP.” Voice recorder board. Assembled,
with mike and speaker, 8 seconds speech. Push-
button record/play. Inputs for external rec/play/
pause/stop. With schemo. Experiment, build nov-
elty toys, games. $21.95 + $2.00 S&H. Check or
Mé to ELECTROGADGETS INC., PO Box 2065,
Morris Township, NJ 07962.

PLATED thru hole PCB's prototype quantities.
Two board minimum, fast, economical. For com-
plete information call AP CIRCUITS LTD., (403)
250-3406. BBS (403) 291-9342 (8,N,1).

CABLE Converters, accessories below whole-
sale! Immediate delivery from giant stock! COD
orders only. 1 (800) 995-1749.

FASCINATING electronic devices! Voice Dis-
uiser! Vocal truth indicator! Lasers! Transmitters!
etectors! Free energy! High voltage! More!

Kits/Assembled! Catalog $4.00 (refundable).

QUANTUM RESEARCH, 17919-77 Ave., Edmon-

ton, AB. T5T 2S1.

SURVEILLANCE transmitter kits tune from 65
to 305 MHz. Mains powered duplex, telephone,
room, combination telephone/room. Catalog with
Popular Communications, Popular Elec-
tronics and Radio-Electronics book reviews of
*Electronic EavesdroEping Equipment De-
sign,” $2.00. SHEFFIELD ELECTRONICS, PO
Box 377785-C, Chicago, IL 60637-7785.

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 forshié)pin .USA and Can-
ada only. US funds. ETT, INC., Box 240, Mas-
sapequa Park, NY 11762-0240.

wwww.americanradiohistorv.comm

SATELLITE TV

FREE catalog — Lowest prices worldwide.
SKYVISION, 1012 Frontier, Fergus Falls, MN
56537. 1 (800) 334-6455. See full page ad the
Shopper section.

SATELLITE TV — Do it yourself — major brands
discounted, we'll beat everyone's price. Call
LARRY (609) 596-0656.

VIDEOCIPHER Il descrambling manual. Sche-
matics, video, and audio. Explains DES, Eprom,
CloneMaster, 3Musketeer, Pay-per-view (HBO,
Cinemax, Showtime, Adult, efc.) $16.95, $2.00
postage. Schematics for Videocypher Plus,
$20.00. Schematics for Videocypher 032, $15.00.
Collection of software to copy and alter Eprom
codes, $25.00. CABLETRONICS, Box 30502R,
Bethesda, MD 20824.

SUPER low satellite prices. Free U.S. and Inter-
national catalog. SATMAN, (309) 692-4140 (Int'l),
1(800) 472-8626 in U.S.
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BUSINESS OPPORTUNITIES

YOUR own radio station! Licensed/un-
licensed AM, FM, TV, cable. Information $1.00:
BROADCASTING, Box 130-F3, Paradise, CA
95967,

LET the government finance your small business.
Grants/loans to $500,000. Free recorded mes-
sage: (707) 449-8600. (KSt).

EASY work! Excellent pay! Assemble products at
home. Call tol! free 1 (800) 467-5566 Ext. 5192.

HOME assembly work available! Guaranteed
easy money! Free details! HOMEWORK-R, Box
520, Danville, NH 03819.

CABLE TV
DESCRAMBLER LIQUIDATION!

FREE CATALOG!
Hamlin Combos $44, Oak M35B $60 (min. 5), etc.

WEST COAST ELECTRONICS
For Information: 818-709-1758
Catalogs & Orders¢ 800-628-9656

MAKE $75,000.00 to $250,000.00 yearly or more
fixing IBM color monitors. No investment, start
doing it from your home (a telephone required).
Information, USA, Canada $2.00 cash for bro-
chure, other countries $10.00 US funds.
RANDALL DISPLAY, Box 2168-R, van Nuys, CA

Be aTV/VCR
Repair Specialist

N Ow you can train at home in spare time for a money-making
career as a TV/VCR Repair Specialist. No previous experi-
ence necessary. No need to quit your job or school. Everything
is explained in easy-to-understand language with plenty of draw-
ings, diagrams and photos. We show you how to troubleshoot
and repair video-cassette recorders and TV sets, how to handle
house cails and shop repairs for almost any make of television or
VCR. Tools are included with your course so you can get
‘hands-on" practice as you follow your iessons step by step.
Send for free facts about the exciting opportunities in TV/VCR
Repair and find out how you can start making money in this
great career,_ MAIL COUPON TODAY__ __ _xoxc

"{} SCHODL OF TVAVCR REPAIR, Dept, ADE023S. |
| GSnceres) 925 Qak Street, Scranton, PA 18515 |

Please send me full information and color brochure on how | canl
I learn TV/VCR Repair at home in my spare time. i understand
I there is no obligation and no salesman will visit me.

Name Age I
I Address. Apt. #__
| City/State — .- Zip.

LP'hone( _)

=TT

ELECTRONIC engineering. 8 volumes com-
plete. $109.95. No prior knowledge required. Free
brochure. BANNER TECHNICAL BOOKS, 1203
Grant Avenue, Rockford, IL 61103.

LEARN to earn. Electronic skills bring income.
As low as $49.50. Send $2.00 for catalog to
A&A PRODUCTS, Rt1 Box 482-L, Rockdale, TX
76567.

91404 USA. FAX (818) 990-7803.

NEW products wanted. Advanced specialized
electronic products sought for distribution in Can-
ada. Send details. S.E.S., 2272 Lawson, West
Vancouver, B.C. V7V 2E4.

ANTIQUE RADIO CLASSIFIED

Free Sample!
Antique Radio's &
Largest Circulation Monthly.
Articles, Ads & Classifieds.
6-Month Trial: $15. 1-Yr: $27 ($40-1st Class)

A.R.C., P.O. Box 802-L9, Carlisle, MA 01741

WANTED

INVENTORS: We submit ideas to industry. Find .
out what we can do for you. 1 (800) 288-IDEA.

ATTENTION! No fees to inventors! Call
INVENTORS AWARENESS GROUP, INC. for a
free brochure. 1 (800) 288-3938.

INVENTORS

INVENTORS! Canéou patent and profit from your
idea? Call AMERICAN INVENTORS CORP. for
free information. Serving inventors since 1975. 1
(800) 338-5656.

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.

ahe

1-800-835-2330

STARTS WITH A

CABLE TV DESCRAMBLERS
* CONVERTERS *x
and ACCESSORIES.
A '
2 S \

PANASONIC, JERROLD, OAK,

PIONEER, SCIENTIFIC ATLANTA
AND MORE. LOWEST PRICES. FREE CATALOG.

CABLEREADY (800) 234-1006

CABLE TV DESCRAMBLERS

VIDEO STABILIZERS AVAILABLE & Bullet Protectors
MULTI-ISION ELECTROMICS 2730 $O 123RD CT.STE.126 OMAHA. HE. 68144
BEST BUYS BEST SERVICE f -

CATALOG

1 800 327 8544 TEcnuNE(wz)xhazm / s 5.

TELEPHONE LISTENING DEVICE
Cs

home Connects between any cassetle of tape
S 1eu.in.

recorder and your telephone ine. Starts aulo-
malically when phone is answered. Records both
sides 0 conversation. Stops recorder when
phone is hung up

$19.95.... ... ..

Super Powerful
FM TRANSMITTER
Many tmes more pawertul than other iransmaters.
Transmits up fo Y mile to a2ny FM radw -Easy to
Assembie Kt - up to 9V baltery {not mci)
For catalog ot Transmmers, Vosce Scrambiers and
other speciafty nems. enckose $2.00 to US? Corp

. Melbourne, FL 32902 COD's OK.

shipping per item to: USi Corp., PO Box

Call 407-725-1000 or send $19.95 + $1.00
EN-?

((FEATURING))

. Call 1dentifiers
2 Power Anteonas
3. Mind-Machines
4. Wireless Cable
Receivers T.V.
1.9-2.7 GHz
Stun-Guns

ey

NG CABLE EQUPMAENT FOMMULT, VIS OF BLECTRONCS 1)o PLACHASE R AGNEES TO
PO AL LAWS AECARONG WA TE O RSP OF CASLE T ELMLAT ¥ ToA) M

coup
R 06 TR o Lk A CR WITH TOUR (AL PRGALL

6., Surveillance
7. Dual. Deck VCR

wwww.americanradiohistorv.comm

Courteous Service - Discount Prices - Fast Shipping

ALL ELECTRONICS CORP.

Mall Order Electronic Parts And Supplies
P.O. Box 567 » Van Nuys, CA 91408

130 Watt Swithcing
POWER SUPPLY

Youngone Communication

Model # YP131-05

Input: 80-120 Vac or

180-250 Vac
Output: +5 Vdo/15 amp
-5 Vdc/0.3 amp

+12 Vdc/4.2 amp,
-12Vde/0.3 amp,

Fan cooled switching power supply. Housed in vented

metal cabinet 6" x 5.5" X 3.65" high. Requires [EC type

power cord. CSA and UL listed. Output leads terminate

to 0.I" single row connectors. CAT# PS-130 $23.50 ea.

85 BUTTON KEYBOARD :

i (e
.u.m mm‘lm ¢ _t‘&‘ {
i? “"—!\"a.un

Siase A
& C [\ "

Honeywell# 855T23-L-J. B85 key computer-type
keyboard. Standard QWERTY keyboard with 10 func-
tion keys across the top and number pad on right side

with other function keys. Solid 14" X 5° metal frame.
Charcoal keys with white lettering. Terminates to two
vinyl ribbon cables, 25 conductors. Logic board with
3 green leds can be easily removed if desired.
CAT#KP-85 $3.00 each

12 VDC GEAR MOTORS

Designed for automobile power
windows, these worm gear driven
motors were installed, but never
used due to a defect in the mounting
screws. Many of them still have
broken screws in the mounting
holes, but we have found that
they remove easily with
“easy-out” type bolt
removers. The motors and gear mechanisms are in ex-
cellent condition. 90 RPM @ 12 Vdc, 2 amps. 7.25"
long X 3 3/4" wide 1.45" thick. Three mounting holes in
triangular pattern. The final drive is a 0.75" diameter
gear. There are two mirror-image styles, one for left
and one for right hand windows.

Right side motor CAT# MOT-9R  $10.00 sach

Left side motor CAT# MOT-9L $10.00 each

One of sach CAT# MOT-ORL $18.00

1/4" HEATSHRINK
6 ft. length. Shrinks to 1/8",
CAT# HUG-146  $1.25each - 10 for $10.00

2N6028 TO-92 PROGRAMMABLE
UNIJUNCTION TRANSISTOR W

CAT#2N6028 3for $1.00 - 100 for $25.00

1,500 MFD 350 VDC
COMPUTER GRADE

CAPACITOR
4 1/4° high X 2 /2" dia.
CAT# CG-32 $5.50 each

TERMS: Minimum order $10.00. Shipping and handing
for the 48 continertal U.S.A. $3.50 per order. All others
including AK, H{ PR or Canada must pay fulf shipping.
AZ orders delivered in CALIFORNIA must include state
los tax (7 .25%, 7.5%, 7.75%, 8 .25%, 8.5%) . Ouanlmos
Limied. NO C.0.D. Prices subject to ch

FREE 64 Page Catalog
(Outside The U.S.A. Send $2.00 Postage)
ALL ELECTRONICS CORP.
P.O. Box 567 « Van Nuys. CA < 91408
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Enter A World Of Excitement with a Subscrlptlon to

: |_ .nhrhi-'.\.”p.& REARTURE TOAHADD

f Pbpular El ELtrtnnlLS

Popular Electronics

Get the latest electronic technology and information monthly!

Now you can subscribe to the magazine that plugs you into the exciting world of elec-
tronics. With every issue of Popular Electronics you'll find a wide variety of electronics

projects you can build and enjoy.

Popular Electronics brings you informative new product and literature listings, feature
articles on test equipment and tools—all designed to keep you tuned in to the latest
developments in electronics. So if you love to build fascinating electronics, just fill out

the subscription form below to subscribe to Popular Electronics.. .

fun for the electronics enthusiast.

EXCITING MONTHLY FEATURES LIKE:

[JCONSTRUCTION

(L) FEATURES
(JHANDS-ON-REPORTS
(O SPECIAL COLUMNS

PLUS: ALL OUR GREAT
DEPARTMENTS!

FOR FASTER SERVICE CALL TODAY
1-800-827-0383

(7:30AM-8:30PM)
EASTERN STANDARD TIME

It's a power-house of

GULE VO LK W
- MH FILRAGE
e

' Popular Electronics SUBSCRIPTION ORDER FORM

YES! 1 want to subscribe to Popular Electronics for
1 Full year (12 Issues) for only $18.95. That's a savings
of $23.05 off the newstand price.

(Basic Subscription Rate—1 yr/$21.95)

"} Payment Enclosed 1] Bill me later

Please charge my: _JVisa () Mastercard
Acct. #L | | N S O S S S |
Signature Exp. Date

P.O. Box 338, Mt. Morris IL. 61054
PLEASE PRINT BELOW:

NAME
ADRESS

LIy STATE, w

Allow 6 to 8 weeks for delivery of first issue. U.S. Funds only.
In Canada add $5 00 Postage  All Other Foreign add $7 35U Postage.

R ——

SATELLITE DESCAAMBLING
= 1983 EDITION
boX Chips, hacking -, wireless cable (MMO

PAY T¥ AN I_I

Includes programing cable

5) de
scramblmu bullels PLUS fixes and much more. ONLY $18.95. Other PAY TV and

SAMELIKG volumes, Volume 1 (BASICS), 1989, 1991, and 1992
315 95 each, DMerem tum-ons, bypasses, ECM'’s, schematics and counter ECM's in
each. THE LEAT W Using the VCII data stream. $15 95. Any 3/$32 95
or 5/854,95 LLKAMELf monthly, Keep up with the latest in satelfite and
cable descrambling. Everything that's new. $32.95/yr. everything
here, the video and much more ont; $129.95. New catalog $1
Scramhbling News, 1552 .. FIZ3. BUFFALD, NY 14216

* Weice FAY (] 5 are QK. ADD 56

MASTERCARD AND VISA are now accepted
for payment of your advertising. Simply
complete the form on the first page of this
section and we will bill. $15.00 minimum.

BUY BONDS

ENROLL NOW — GET

UP TO 50% OFF!

YOU TRAIN AT HOME

1 Master the skills you
I | need with NEIL. Personal
| serv1ce Low tuition.
‘a Bookkeeping
E] C Programming I

D QBasic Programming
D PC Servicing I

@A&.&. TOBDAYY
I 1+-800-552-0782 I

Name Age

I Address
City /State/Zip

"ﬂ Dept. 7021-0393
I *%2929 Windom Place, Washmgton DC 20008 I
———

and Guitar Tuner.

Yes, send my copy of ELECTRONIC PROJ-
ECTS FOR GUITAR by RA Penfoid to the
address at right. | am enclosing $12.95 plus
$2.95 for shipping charges in USA and Can-
ada. All payments must be made in US
funds. Sorry, no orders accepted outside of
USA and Canada. New York State residents
add local sales tax. Allow 6-8 weeks for
delivery.

(J Check enclosed.,

$12%

Preamplifier e Headphone Amplifier ® Soft Distortion Effects Unit ®
Compressor ® Auto-waa @ Waa-waa Pedal ® Phaser ® Dual Tracking
Effects ® Distortion Unit ® Expander ® Dynamic Treble Booster @
Direct Injection Box ® Dynamic Tremelo ® Thin Distortion Unit e

Whether you wish to save money,

¢

boldly go where no guitarist has gone

before or simply have fun building

electronic gadgets designed for your

musical pleasure, then read

Electronic Projects for

GUUITAR

Some of the add-on guitar
gadgets you can build are:

Please charge my (] Visa [J MasterCard

Anyone with some previous electronic project building experi-
ence should have no problem assembling the projects.

Signature - —
Account No. Expir. Date

Name - —
Address S

City State zZiP

wwww.americanradiohistorv.comm

ELECTRONICS TECHNOLOGY TODAY INC.
P.0. Box 240, Massapequa Park, NY 11762-0240
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1-800-831-4242

Your Resource for Value. Only a Phone Call Away.

ABS SPEEDY BOXES

Will not crack or split when drilled
or punched. Complete with
four screws and lid. All sizes below
are for interior dimensions.

Color: black

VECTOR
PROTOTYPING
BOARDS

3R37604

REGULATED POWER
SUPPLY KITS

Build the power supply you've been
needing for years. Ideal for home or
instructional use. Select from three
different versions. Each kit is
complete with printed circuit board,
electronic components, and user

3R73613

r 1

Prototyping boards with punched holes

assembly instructions.

are convenient, economical tools for I Input Outpur o
. Lo Voltage Voltage Current Dimensions
assembling circuit components — ‘ PartNo.  ProductNo. (VAC) VDO (@A)  (LxWrxHinche)  Price
and cost effective alternatives to 3R20360 JE200 120 +5 1000 35x50x2.0 51495
custom designs.
| 3R20626 JE215 120 +5t0+15 7500175 3.5x5.0x2.0 19.95
Part | S5t0-15 750 t0 175
PartNo.  Size (Lx Wx H) Price - . .
R1892 — - INOSESDEscE plios Size  Price | jpo3613  JE225 120 +5 fixed 1000 5.12x5.12x 2.25 29.95
3RI8921  3.125" x 2.0 x 0.875" $1.95 | 3R63201 Epoxy Glass PC Board 4.5 % 6.5.v0vrrrs$4.75 Bwo+l2 100
:R189;3 :.875 3x 25"x 1.5 ;ZS 3R37604 Epoxy Glass PC Board 4.5 17 -3t -12 100
0" x3.5"x1.875" '
3§i:§0§ : (5’,, » ;j‘ ; ;Z ; 22 3R37621 Epoxy Glass PC Board 8.5x 17 , , = Tl o
. X 4. X <. .
3R37612 Phenolic PC Board ~ 4.5x17.. | [ e our Catalog for more kits
Capacitors ‘ IC Sockets Carbon Film 1/4 Watt 5% Oth J
Vent Pq;,n P\::;ductﬂ o Resis.ors R er ameco
| Mo Mo, Prescription  'rice
3R51570 8LP  8-pin low profile...$.10 | = D= esovrces
. L]
\nsulation 3R37161  14LP  14-pin low profile ... .11 Part No. Ohms Pricc  Part No. Ohms  Price Test/Measure?*lent
Sieeve 3R37372  16LP  16-pin low profile....12 | 3R29946 100 $1.95/C 2R29911 10K $1.95/C and Prototyping
3R39335 24LP 24-pinlow profile ... .19 3R30867 330 1.95/C2R30453 22K 1.95/C Equlpment
3R40301  28LP  28-pin low profile .. 22 | 3R29663 1.0K 1.95/C2R29997 100K 1.95/C | ~ Uperad
Axial Load 3R41110  40LP  40-pin low profile ... .28 | 3R30314 2.2K 1.95/C 2R29698 1.0M 1.95/C omputer Upgrade
bl L Sold in packages of 100 pes. and Accessory
Electrolytic Capacitors LEDs Products
ParcMs,  Cap.  Vali price | Part  Produc L , 3/4 Watt Linear Taper- e ——— 4
1 S0V.. e $ Lo, D risx o ine of Integrate
gﬁ:gggg zgle e . ;; 336761 XC556G T1 34 @reemy 826 | 15 Turn Cermet Circuits and Efgcu ]
. " Potentiometers treutts and Liectronic
3R10911  1004F SOV, 39 | 3R3479 XCSS6R TI 3/4, (red) 12 o C
3R34825 XC556Y T13/4, (yellow) .16 CHEpPCHERES
3R11121  470pF  50V.. 49 oUAs : TPart Mo Resistance &2 Price .
3R11033  2200F 16V... ) 3R41785 1K $.99 * Call for kit pricin,
P g
Transistors And Diodes | 3risz2 10k 99 ]
P 3R41849 100K 99
(— | &~ L
3R28628 DPN2222  TO-92 case.mn$.12 Order toll-free 1:800-831-4242
Mylar Ca itors 3R28644 PN2907 TO-92 case.
- y " pac 3R35991 1N4004 DO-41 case
T pF"-l-O.gl\]/“ 3R38236 2N2222A TO-18 case. .
el 3R36126  IN4735  DO-41 case Call or write for your
' > 3R38359 2N3904 TO-92 caseemnren «
3R26956 .IuF  100V.. s
3R27001 Hﬁf 100V 3R36290 IN751  DO-35 case FREE 1993 Annual Catalog.
. 3R38421 2N4401 TO-92 case. ° ° °
Linear ICs 3R36038 IN4148  DO-35 casc s . 1:800+637+8471
Pax Mo, I'roduct No, — L% | 3R38308 2N3055 TO-3 casc cerreeeene
3R33241 TLO82CP.. .$.59 .
3R23579 LMB317T.. 65 W AMECO
3R23683 LM324N.. .35 /
oy . Sl o
SR238S1 LMBION - : 3R26622 s gor !n[elélaté(?ng Sales, Custor:jlerll COMPUTER PRODUCTS
3R24328 LM556N ) Cl'VlC?, r.e. 1t epar[ment and aj
3R24467  LM723CN | Switches | other inquiries: Call 4155928097 1355 Shoreway Road
3R24539 LM741CN.... . ‘ Part Product i berween 7AM-5PM PS.T. Belmont, CA 94002
3R23131 LMI1458N . T3 Mo : : i FAX: 148000237+6948 (Domestic)
3R23157 LMI1488N ... .45 | 3R21936 JMT123 SPDT, CA Residents please add applicable AP, om‘m::l)
3R23181 LM1489N 45 | on-on (toggle) ....$1.15 sales tax. : (Internation:
o0 IMBIIN, p4p | FRO8842 68 ST Gpn | $30.00 Minimum Ocdec B (v
;ﬁg{gg; ;18%555_1_32 R | SR26622 MSI02 SPST,momcmary ~ Tcrmsi Prices subject to d'\angc without nmic.c. l‘rcms .subiccr to availability W V.sll.{;.#
3RS1334 7812Tm ‘ (push-butcon) vemee 39 and prior sale. Complete list of terms/warranties is available upon request. opanil
* Name brand IC’ in stock ; *Additional components available © 1993 Jameco 3/93  All trademarks are registered trademarks of their respective companies.
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Electronics Now, March 1993

<=}
-]

r---------------l

FUN WITH
ELECTRONICS

<« [160—COIL DESIGN &
CONSTRUCTION MANUAL
... $5.95. How to make RF, IF,
audio and power coils; chokes
and transformers. Practically
every possible type is dis-
cussed.

3 PCP113—THE PC MUSIC D>
HANDBOOK .... $13.95.
Learn the basics of computer
music systems. For the pro-
fessional musician, gifted am-
ateur or just plain curious.

4 [0BP297—LOUDSPEAK-
ERS FOR MUSICIANS ....
$6.25. Loudspeaker design
from the musician’s point of
view! All you need to know,
and you should be able to de-
sign your own after reading
this.

[0 BP277—HIGH POWER p
AUDIO AMPLIFIER CON-
STRUCTION .... $6.25. Here's
background and practical de-
sign information on high power
audio amplifiers capable of
300400 watts r.m.s. You'll
find MOSFET and bipolar out-

put transistors in inverting and
non-inverting circuits.

«4 [ BP302—A CONCISE
USER'S GUIDE TO LOTUS
1-2-3RELEASE 3.1....$6.25.
If you are a PC user and want
to upgrade to Lotus 1-2-3 re-
lease 3.1, this book can teach
you how to do that in the short-
est and most effective way.

[1BP298—A CONCISE iN- P
TRODUCTION TO THE MAC-
INTOSH SYSTEM AND
FINDER .... $6.25. This intro-
duction for those new to the
Mac, this book also serves as

a quick refresher for experi-
enced owners that have not
used the machine in some
time.

1 MAIL TO: Electronic Technology Today, Inc.
1 P.0. Box 240
] Massapequa Park, NY 11762-0240
1 SHIPPING CHARGES IN USA AND CANADA
1 $0.01t0 $5.00 ...$1.50 $30.01 to $40.00 .35.50
B 550110 $10.00 ..$2.50 $40.01 to $50.00 . $6.50
1 $10.01 to $20.00 . $3.50 $50.01 and above . $8.00
1 $20.01 to $30.00 . $4.50 1
SORRY, No orders accepted outside of USA and
1
1 Canada
1 Totai price of merchandise . .. .. $
Shipping (see chart) ... ... .. $
B osubrotal ................. $
0 Sales Tax (NYSonly) ... ... $
g TotalEnclosed .............. $
1 Name
B address
i City State Zip
[ |

ADVERTISING INDEX

Electronics Now does not assume any
responsibility for errors that may appear
in the index below.

Free Information Number Page
108 AMCSales.................. 81
188 . Active Surplus Electronics . . . . . 64
107 All Electronics............... 95
185 B&K Precision. . ............. 13
98 B.1.—A Di;'ision of WaveTech . . 23
— CIE..................... 21,39
54 Chemtronics. . ............. ... 5
110 . Chenesko Products .. ......... 84
— Claggk Video Offer .. ......... 46
—_ Command Productions. .. ... .. 81
127 Deco Industries . ............. 84
125 Electronic Goldmine . ......... 94
— Electronic Tech. Today ........ 98
—_ Electronics Book Club . . . .. 26, 45
121 Fluke Manufacturing . ...... Ccv2
184 Global Specialties . .......... .. 7
181 Goldstar Precision. . .......... 79
—_ Grantham College. . .. ... ... .. 17
176 Hewlett Packard . ............. 3
— HighText Publications, Inc. . ... 81
177 1CS Computer Training. . . . 89, 95
— ISCET...................... 77
114 Jameco ... ... ... ... L 97
183 Mini Circuits . . ......... .. Cvs
117 Mouser..................... 89
— NRI Schools. . ............. 8,96
182 Optoelectronics ............ Cv3
179 People’s College. .. ........... 31
78 RadioShack................. 32
—_ Star Circuits ................ 84
180 TechSpray.................. 31
92 Tektromix ................... 14
178 The School Of VCR Repair ... .77
187 US.Cable.............. ... 86
186 Zentek Corp. ................ 86
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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 McQuade
credit manager

Subscriber Customer Service
1-800-288-0652

Order Entry for New Subscribers
1-800-999-7139
7:00 AM - 6:00 PM M-F MST

ADVERTISING
SALES OFFICES

EAST/SOUTHEAST
Stanley Levitan
Eastern Advertising

1 Overiook Ave.

Great Neck, NY 11021
1-516-487-9357

Fax 1-516-487-8402

MIDWEST/Texas/Arkansas/Okla.
Ralph Bergen

Midwest Advertising

One Northfield Plaza, Suite 300
Northfield, IL 60093-1214
1-708-446-1444

Fax 1-708-559-0562

PACIFIC COAST
Pamela Kuster

Pacific Advertising
Pattis/3M

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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IELIMINATES SEARCI-IIN,_SCANNING, TUNING
\ N

NTERCEPTOR

INTERCEPT, DETECT & CAPTURE
Near Field Transmissions with
Optoelectronics’ New

INTERCEPTOR™

TECHNOLOGY

L * Follows & Locks on even when frequency changes.
IN?ERCEPTO # * Intercepts ALL FM Two-Way Transmissions without gaps

RI0 FM Communications in coverage.

10

B o Mm‘_"';;‘;f'”' * Does Not have to tune through RF Spectrum to find signals.
8
FCC Classified as Communication Test
6 Instrument for:
* Deviation, FM, FMN *Relative Signal Strength

B
S,
Ve

$,
N,

* Signaling Tones (CTCSS) ~ *Modulation Monitor
* Great for testing VHF, UHF & Cellular transmitters

»

L 1 1 1 1 1 1 1 1 1 )]
(4

DEV

A New Dimension in Recreational
Monitoring - Intercept the Two-Way
Communication that Surrounds You.

Increase Your RF Security. ...

Hand Held/Shirt Pocket Size

INTRODUCTORY OFFER

Interceptor™ R10 FM Communications
Interceptor (Includes NiCads, AC/Charger
Adapter, Antenna, Earphone) ... $359.

£U S.A.
MADEINTH OPTIONS
Headphones (Lightweight personal headphones) ... $ 15
Antenna Pak 2 (Five assorted rubber duck antennas —save $32.) ..o, $ 99.
TC200 Tone Counter (CTCSS signalling tones). ...........cco..ocovimiiiiivciniicsnccnncnsiccssiss s $179.
APS-104 (Extends RF detection diStance 10X) ........ooooveiiiooiiiieieeeeee oot ee et $995.
CF800 Cellular Band Pass Filter/Amplifier.............cccooiiiiiiiiiicniccincccis $299.

AR FETYVA 1 FTrena il

Wi I\ INWINIWWY
FACTORY DIRECT ORDER LINE 1-800-327-5912

305-771-2050 * FAX 305-771-2052 « 5821 NE 14th Ave., Ft. Lauderdale, FL 33334
5% Ship/Handling (Max$10.) US. & Canada. 15% outside continental U.S.  Visa & Master Card accepted
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25KHz to 2000MHz
from$450

5YR. GUARANTEE #

Our tough SBL-mixers just got ‘
tougher, by including Mini-Circuits’
exclusive Ultra-Rel diodes that can
endure 160 hours of test at a scorching
300°C. Rugged, more reliable mixers in
your systems lower production and test costs
and increase systems reliability.
Over the past fifteen years, millions of SBL-units

were installed in formidable industrial and commercial

applications. Under severe operating conditions, they have CENCRES RleA ShiSH TRl

d ) . Frequency Conv. Loss Isolation (dB) LO Level Price, $ea.
earned the reputation as the world’s most widely accepted Model (MH2) (dB) g Lt (dBm)  (10qty)
mixers, based on quality, consistent performance in the field, ggt-}x 1(1)_15880 2.8 38 38 +; é.so

. - = d + 25
and lowest cost. , - , SBL-1Z 10-1000 65 35 25 +7 7.25
In addition to the Ultra-Rel diodes, each SBL contains ggt—y Oo%é-ggg gg ig 38 7 ;gg
: y : + ,
components that can withstand the strenuous shock and e SBLIT 52000 7.0 2 0 e 1872
vibration requirements of MIL-STD-28837 along with more ESHHHLH Og-igg gg gi gg +}(0) g.gg
i <] -1- - k K
than 200 cycles ..Of thermal shock extending from -6510 +100°C. & SglixH 10-1000 60 20 25 10 o8
Every Ultra-Rel™ SBL-mixer carries a five-year guarantee. ggtgm 00573-12%80 - ol 53 i ggg
Unprecedented 4.5 sigma unit-to-unit repeatability is also o SBLIILH 59000 70 5 30 10 1978
guaranteed, meaning units ordered today and next year will SBL-1M’\7H ;-508 gg 35 40 +1g 9.80
provide performance identical to those delivered last year. B T o ® L
Tougher SBL-mixers, spanning 25KHz to 2000MHz, with = o
+7dBm, +10dBm, and +13dBm LO models, priced from $4.50 ULTRA-REL™ MIXERS 5 yr. Guarantee
i ini-Ci i ! r with extra long lite due to unigue HP monolithic diode construction,
(1 0 qu)} lre ava”able only frpm Mini-Circuits. TDMOﬂl settle fo 300°C high 1egmp, storage, 1000 cycles thermal shock. vibration,
a substitute or equivalent...insist on Ultra-Rel™ SBLs. acceleration, and mechanical shock exceeding MIL requirements
finding new ways Designers Kit, KH-2
setting higher standards availabte only $59 95 includes: 12 MIXERS covering DC to two GHz,

= = = - 5 SBL-1, 5 SBL-1X, 2 SBL-11. 740 page RF/IF DESIGNER’S HAND-
M l n l - lrcu lts BOOK Contains application notes using mixers as electronic atten-
L tuators, frequency doublers, switches, and bi-phase modulators.
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 Telexes: 6852844 or 620156 F143 REV. ORIG
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