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A crash course
in why you can always count on

Fluke meters.

| —— i \*

Professionals know Fluke never lets you down. Every day, you're asked to rise to new

challenges. You need a test tool as tough as your job. True story: a tech working atop a 170-foot tower
accidentally knocks his Fluke 23 meter and an industrial-grade screwdriver over the edge. Straight down
they fall, crashing to the asphalt below. He goes down. His screwdriver's handle is shattered. Expecting
the worst, he gingerly picks up his Fluke meter and smiles. All that's broken is a fuse. He snaps in
another, goes right back up and continues testing with the same Fluke 23.
No harm to the meter — or the pocketbook. Unbelievable? Not when you
consider every rotary knob, keypad, and switch on every Fluke meter must

pass strict testing for drops, intense heat or cold, electrical overloads, and

years of harsh wear and tear. What's more, Fiuke meters are built in an
ISO 9001 certified factory. So you know you can always meet your quality goals. People depend on you,
so depend on Fluke. See your Fluke distributor today, or call 1-800-59-FLUKE for a catalog and a direct

connection to a distributor near you and ask for a catalog.

CIRCLE 121 ON FREE INFORMATION CARD

Serious Tools for Serious Work

For technical or application support call 1-800-44-FLUKE
© 1994 Fluke Corporation. PO. Box 9090, M/S 250E, Everett, WA,

USA 98206-8090. Canada (905) 890-7600 Send us your “Fluke survival story”
Europe (31 40) 644200. Other Countries (206) 356-5500. 9 . y l
All rights reserved. Ad No. 00681 and get a free meter case. R
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Get 3 PROFESSIONAL BOOKS
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only
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Softcover
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0443017 $40.00
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As a member of the

Electronics Engineers’ Book Club ...

... you'll enjoy receiving Club bulletins every 3-4 weeks containing
exciting offers on the latest books in the field at savings of up to 50%
off of regular publishers’ prices. If you want the Main Selection, do nothing
and it will be shipped automatically. If you want another book, or no book
at all, simply return the reply form to us by the date specified. You'll have
at least 10 days to decide. If you ever receive a book you don’t want
due to late delivery of the bulletin, you can return it at our expense. And
you'll be eligible for FREE BOOKS through the Bonus Book Program.
Your only obligation is to purchase 3 more books during the next 2 years,
after which you may cance! your membership at any time. ©199s Egac

All books are hardcover unless otherwise noted. Publishers’ prices shown. A shipping/handling charge &
sales tax will be added to ali orders. If you select a book that counts as 2 choices, write the book number
In one box and XX in the next. If you select a counts as 3 cholce, write the book number In one box and
XXX in the next 2 boxes.

It coupon Is missing, write to:
Electronics Engineers’ Book Club, A Division of McGraw-Hill, Inc., Blue Ridge Summit, PA 17294-0860

e — e | ey e W
ELECTRONICS ENGINEERS’
EEESrESTTaeeSaes—snsmmae 000K CLUS I
A Division of McGraw-Hill, inc., Blue Ridge Summit, PA 17294-0860

YES! Ptease send me the book(s) listed below for just $9.95, plus ship-
ping/handling & tax. Enroll me as a member of the Electronics Engineers’
Book Club according to the terms outlined in this ad. If not satisfied, | may
return the book(s) within ten days and have my membership cancelied.

It you setect a book that counts as 2 choices, write the book number in ong box and XX in the next.
If you select a counts as 3 cholce, write the'book number in one box and XXX in the next 2 boxes.

Name

Address

City/State

Zip Phone
Valid for new members only, subject to acCeptance by EEBC. Canada must remit in U.S. funds drawn on U.S.
banks. Applicants outside the U.S. and Canada will receive special ordering instructions. A shipping/handling
charge & sales tax will be added to all orders. RPIF795
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Electronics Now, July 1995
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ON THE COVER

Vol. 66 No.7

J

ULy 1

3] GETTING CONNECTED TO THE INTERNET

From its early beginnings in the late 1960s as a gov-
ernment networking experiment, the Internet has
grown into a global information resource. The In-
ternet is basically a network of computer networks,

ranging from uni-
versities, to govern-
ment institutions, to
private industries.
The Internet has
something to offer
for everyone, in-
cluding individual
computer users as
well as businesses
of all sizes. There
are already over 30
million active inter-
net users, and ap-
proximately
160,000 new users

CIRCUIT COOKBOOK: CONTROLLING AC POWER
Emtr ni S
Flrorics NOW
How to make the

Internet Connection
2

A look 21 the best ways

1o gel oniine é
Virw colar magatives ® 2 <

viioe manior Witk

o sasy-to-beld

Video inverter
Boapur i as
ry . )

Gabig Tester

A ok ol e

Early Days

of Television

and 10 Joaps wie shaped

Dew tn gt smert
Aiphanumeric Displays o
et i your mext prejec

Bu
o

are accessing the Net each month. What exactly is
the Internet, how can you benefit from it, and how
do you get on it? Those questions and more are an-

swered on page 31.

— Stephen J. Bigelow

.
|
41 ViDEO INVERTER

Invert your

camcorder

video output

to view

photographic

negatives.

— Joseph L.

Sousa

WORKING WITH

SMART DISPLAYS
Learn how to
program “smart”
LED
multicharacter
displays.
— Jerry R.
Lettow

B9 CasLE TesTER

Let the power

of your PC e

perform o €L

multipath wero— ez | TN

continuity adiifon

testing. wore L __wen

— James J.

Barbarello

_]- =N —

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

Since some of the equipment and circuitry in ELECTRONICS NOW may relate to or be covered by U.S. patents, ELECTRONICS NOW 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 1067-9294) July 1995. Published monthly by Gernsback Publications, Inc., 500-B Bi-County Boulevard, Farmingdale, NY 11735,
Second-Class Postage paid at Farmingdale, NY and additional mailing offices. Canada Post IPM Agreement No. 334103, authorized at Mississauga, Canada.
One-year subscription rate U.S.A. and possessions $19.97, Canada $27.79 (includes G.S.T. Canadian Goods and Services Tax, Registration No. R125166280), all
other countries $28.97. All subscription orders payable in U.S.A. funds only, via international postal money order or check drawn on a U.S.A. bank. Single copies
$3.50. © 1995 by Gernsback Publications, Inc. All rights reserved. Printed in U.S.A.

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

A stamped self-address envelope must accompany ali submitted manuscripts and/or artwork or photographs if their return is desired shouid they be rejected. We
disclaim any responsibility for the loss or damage of manuscripts and/or artwork or photographs while in our possession of otherwise.
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h TECHNOLOGY —

: 46 ScanNING EARLY TV
The first television systems were

‘ cumbersome, short-range
contraptions that sent pulses over
wires. — Martin Clifford

63 SyncHRONOUS Power CONTROL
Learn about zero-voltage or
, synchronous AC-line power switching.
— Ray Marston

B D AR TV E N T S

1

ﬁ Vipeo NEws TR

| PO 1 T R

' What's new in this fast-changing ’“**‘%x?:.}l
field. — David Lachenbruch ; i

' 'lﬁ EQuiPMENT REPORTS
Fiuke GMM Graphical
Multimeter.

75 HARDWARE HACKER
Basic stamp manuals, Fibonacci's
sunflowers, and more.
— Don Lancaster

‘ 8[] Aupio UpDATE
Practicing safe sound.
— Larry Klein

82 DRrawING BoARD
‘ Add output latches to the all-
electronic audio router.
| — Robert Grossblatt

. 85 COMPUTER CONNECTIONS

WinHEC '95.
] — Jeff Holtzman
|
| — ~-AND MORE——
| 4 Wwar's NEws 76 NEw LITERATURE
; § QaA §) BuvER’S MaRT
12 LevTems 166 AovERTISING SALES

OFFICES
22 New ProbucTs

166 AovEerTisING INDEX

wwWwW americanradiohistorv com

Hugo Gernsback (1884-1967) founder

LARRY STECKLER, EHF, CET,
Editor-in-chief and publisher

EDITORIAL DEPARTMENT

Brian C. FEnTON, editor
MARc SpPiwak, associate editor
NEIL SCLATER, associate editor
Ter! ScabuTo, assistant editor
JerFReY K. HoLTzmaN

computer editor
ROBERT GROSSBLATT, circuits editor
Larry KLEIN, audio editor
Davip LACHENBRUCH

contributing editor
DoN LANCASTER

contributing editor
MicHAEL A. CovINGTON, N4TMI,

contributing editor
EVELYN ROSE, editorial assistant

ART DEPARTMENT
ANDRE DuzanT, art director
RussELL C. TRUELSON, illustrator

PRODUCTION DEPARTMENT
Rusy M. YEeg, production director
KAREN S. BROWN

advertising production
KaTHRYN R. CAMPBELL

production assistant
Ken CoOREN

desktop production

CIRCULATION DEPARTMENT
JacaqueLINE P. CHEESEBORO
circulation director
THERESA LOMBARDO
circulation assistant

REPRINT DEPARTMENT
MicHeLE TORRILLO
reprint bookstore

Typography by Mates Graphics
Cover design by David Loewy

Electronics Now is indexed in Applied
Science & Technology Index, and Readers
Guide to Periodical Literature, Academic
Abstracts, and Magazine Article Sum-
maries.

Microfilm & Microfiche editions are avail-
able. Contact circulation department for de-
tails.

Advertising Sales Offices listed on
page 166.

Electronics Now Executive and
Administrative Offices
1-516-293-3000.

Subscriber Customer Service:
1-800-288-0652.

Order Entry for New Subscribers:
1-800-999-7139.

6 ki
Audit Bureau

of Circulations
Member

MON SOIU01199|T ‘G664 Anf

w


www.americanradiohistory.com

Electronics Now, July 1995

&

WHAT'S NEWS :

A review of the latest happenings in electronics.

World record in magnetic
data-storage density

A team of researchers at IBM's
Advanced Magnetic Recording Lab-
oratory (San Jose, CA) has demon-
strated a new world record in
magnetic data-storage density—3
billion bits (3 gigabits) of data per
square inch. Three billion bits is the
equivalent of 187,500 double-
spaced, typewritten pages. At that
density, which is nearly five times
that of today's most advanced disk
drive, the text of 375 average-sized
novels could be stored in a single
square inch of disk surface.

The 3-gigabit demonstration did
not require any radically new disk-
drive technologies. The scientists
used advanced versions of IBM'’s
magnetoresistive (MR) recording
heads and ultra-low-noise thin-film
magnetic hard disks.

"Since the components used in
this demonstration are evolutionary
improvements on those we are al-
ready manufacturing in volume for
IBM products, we're on track to
providing 3-gigabit densities within
the next three to five years,” said
Robert A. Scranton, director of re-
cording head technology and man-
ufacturing of the IBM Storage
Products Company, which de-
velops, manufactures, and sells
disk drives.

In the 3-gigabit demonstration,
bits were stored at a linear density
of 180,000 bits per inch along con-
centric tracks packed at 16,500 per
radial inch. Each data bit measures
only 5.6 millionths of an inch in
length by about 40 millionths of an
inch wide—about one-quarter of
the area of bit cells in current optical
data-storage products.

The data bits are recorded onto a
thin film of a magnetic cobalt alloy
that coats an aluminum disk. The
alloy's composition and fabrication
conditions are designed for very
high bit density and very low mag-
netic noise—critical advantages in
reading the tiny bits. Another thin

HUGO SANTINI, SENIOR ENGINEER, and Neil Robertson, manager of advanced head
development, IBM Storage Products Company, use a scanning electron microscope
to inspect an advanced magnetoresistive recording head for computer hard disks.
Visible on the screen is a pattern of photoresist material that defines the coil of metal
used to write data bits onto a magnetic hard disk. The heads also use a much smaller
film of material that changes its electrical resistance in the presence of a magnetic
field to read much smaller data bits than are possible by any other way.

coating of a hard material protects
the alloy film from contact with the
recording head.

During the demonstration, infor-
mation was recorded and read at a
data rate of 4.5 MB per second
using IBM's “partial-response, max-
imum-likelihood" recording chan-
nel, which allows significantly
greater bit densities than conven-
tional “peak-detection” channels.
The measured error rates were one

in 10 billion, which would decrease
to one in 10 trillion after standard
error-correction codes were ap-
plied, meeting the stringent data-

| integrity requirements of the com-

puter industry. That level of ac-
curacy takes into account the fact
that the head will not always be per-
fectly positioned over the data
tracks, indicating that the system is
capable of essentially flawless per-

Continued on page 29
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Electronics Experimenters’ Books

g [J PCP116—Introducing Digital
(0 &l Audio—-CD, DAT and Sampling...
o, ourane s | $10.00. Digital audio involves methods

| 0 s and circuits that are totally alien to the

":T: technician or inquiring amateur who has
‘_I previously worked with audio circuits.
This book is intended to bridge the gap!
The principles and methods are ex-
plained, but the mathematical back-

& ground and theory are avoided when

H practical.
===

[J BP325—A Concise User’s Guide
to Windows 3.1...$7.95. If you are hav-
ing trouble with Windows 3.1, then dis-
cover how to manipulate Windows
screens and how to run Windows and
DOS applications under the Windows
Graphic User Interface (GUI) environ-
#l ment. There's more: the word proces-
sor (Write), Program Manager, File Man-
ager and Print Manager will be mastered
by you. The text's scope is enormous.

¥ [ BP233—Electronic Hobbyists
& Handbook...$9,95. A collection of data
for the amateur electronics enthusiast.
8 The text includes data on a multitude of
topics such as parts color codes, inte-
] grated circuit pin-outs, transistor lead-

[1 BP278—Experi-
mental Antenna Topic
...$5.95. Contains 28 fas-
cinating sections and in-
cludes many unusual prac-
tical antenna designs that
use such outlandish materi-
als as cardboard, aluminum
foil, plastic bottles, cat-food
cans, efc., even water!

Expsrimantal
Antenna Topics

[J PCP104—Electron-
ics—Build and Learn...
$9.95. Construction de-
tails are given to build a
circuit demonstrator that
is used throughout the
book to introduce com-
mon electronic compo-
nents and how these
components are built up
to useful circuits.

[J BP287—A Refer-
3% ence Guide to Practi-
cal Electronics Terms
...$8.95. A companion
volume to BP286. Cov-
ers the more practical
# and applied aspects of
5 electronics. An essential
reference work for the li-
brary of all those inter-
ested in electronics.

PCP118—MIDI Sur-

L[ vival Guide.. $7.75. The
HE B { book offers practical ad-
|._:}ﬂ E | A

.I_I-.\ =
4 vice on starting up, set-

ting up, and ending up
with a practical MIDI sys-
4 tem. Includes over 40

y cabling diagrams and

: 'f/% tips on connecting

| st synths, sound modules,

~_ sequencers, etc.

] PCP117—Electronic Projects for
Guitar...$12.95. If you are a guitarist,
you'll find this collection of 16 guitar and
general-purpose effects projects ex-
tremely useful at bargain do-it-yourself
prices. Each project has an introduction,
| an explanation of how it works, complete
1 instruction on stripboard layout and as-
sembly, as well as notes on setting it up
and using. Written for the beginner pro-
ject builder.

[J BP256—Introduction to Loud-
speakers and Enclosure Design...
$5.95. All you need to know about the
theory and operation of loudspeakers
(drivers) and the various types of enclo-
sures (boxes) into which they should be
built. Crossover units are covered. Also
includes the complete design and con-
struction details of how to make an in-
expensive but high-quality enclosure
called the “Kapelimeister.”

[J BP195—An Introduction to Satel-
lite Television...$9.95. As an introduc-
tion to satellite television this book is pre-
sented on two levels. For the absolute
beginner with no previous knowledge,
the story is told as simply as it can be in
the main text. For the professional en-
gineer, student or others with technical
backgrounds, there are numerous ap-
pendices backing up the main text with
additional technical and scientific details.

[ BP275—Simple
Shortwave Receiver
Construction...$6,95.
Contains practical de-
signs for building a num-
ber of simple shortwave
receivers. Comprehen-
sive plans include dia-
grams and full coil-wind-
ing details where
necessary.

[0 BP251—Computer

I === [] BP162—Counting
on QL Abacus...$4.95.

Hobbyists Handbook...
$8.95. Provides a single,
quick reference source
to bountiful data and in-
tormation that the com-
puter hobbyist will find
useful. An absolutely es-
sential addition to your
bookshelf that will be-

Hﬂﬁ_r il
= = Shows the reader how to

= | get the maximum use

from the enormously
powerful QL Abacus
which is a practical
spreadsheet-type of pro-
gram. Useful for pre-
senting information and

come a reference text. data

[1 BP58—50 Circuits
Using 7400 Series
ICs...$5.50. Interesting
and usetul circuits and
applications that cover
many different aspects
of electronics using this
readily freely obtainable,
inexpensive and fantas-
tically versatile series of
devices.

|0 BP298—A Concise Introduction to

It e |the Macintosh System and Find-

Macintoshvstem | gr.,.$6.25. If you have one of the popu-
lar Macintosh range of computers, this
book is designed to help you get the
most from it. Although the Mac's WIMP
user interface is designed to be easy to
use, much of it only becomes clear when

4 itis explained in simple terms. All Mac-

| intosh computers are covered including
the new “Classic” range.

[J BP101—HOW TO IDENTIFY UN-
MARKED 1Cs...$2.25. A chart that
shows the reader how, with just a multi-
meter, to go about recording the partic-
ular signature of an unmarked IC which
should enable the IC to then be identi-
fied. By now you are probably wondering
what an IC signature is. It is a specially
plotted chart produced by measuring the
resistances between all terminal pairs
ofaniC.

[ PCP114—Advance MIDI User's
Guide...$14.95. Although still regarded
by many as nothing more than a way to
& get one instrument to follow the playing
of another, MIDI actually has capabilities
& that go well beyond the simple slaving
# arrangement. This splendid book ex-
i plains all the MIDI messages, routing
& MIDIin simple to advanced systems, ex-
plains how to troubleshoot when things
go wrong, and much more.

Bargain Table Best Buys for Experimenters and Computer Buffs

$5.75 [ BP195—An Introduction to Satellite Televison ..........ccccccieieee

[J BP106—Modern Opamp Projects
[J BP137—BASIC and FORTRAN in Paraliel
[ BP138—BASIC and FORTH in Parallel

$3.95 [ BP198—An introduction to Antenna Theory............cccccuueene

[J BP248—Test Equipment Construction

[J BP154—An Introduction to MSX BASIC

[J BP194—Modern Opto Devices Projects ...

[J BP169—Hot to Get Your Computer Programs Running

[J BP249—More Advanced Test Equipment Construction..
$5.95 [ BP260—A Congcise Introduction to 0S/2 ....
.$6.25 [J BP263—A Concise Introduction to dBASE ...

ELECTRONIC TECHNOLOGY TODAY INC.

SHIPPING CHARGES IN
USA AND CANADA

SORRY No orders accepted Number of books ordered []

P.0. BOX 240, Massapequa, NY 11762-0240 $0011085.00. $2.00 outside of USA & Canada
$5.01 10 $10.00 .$3.00 Total price of merchandise $
Name $10.011020.00..........$4.00 Shipping (see chart) $
Address $20.011030.00..........$5.00 Subtotal 3
) } $30.01t0 40.00..........86.00 Sales Tax (NYS only).. $
(L — State Zip $40.011050.00.........7.00 Total Enclosed ... $
EN3 Allow 6-8 weeks for delivery  $50.01 and above......$8.50 All payments must be in U.S. funds!
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Whats new in the fast-changing video industry.

DAVID LACHENBRUCH

® Looking toward HDTV. High-
definition TV broadcasting is begin-
ning to look as if it might become
reality, as networks start to make
commitments to broadcast in the
new standard. At the recent con-
vention of the National Association
of Broadcasters (NAB), NBC said
that it planned to begin transmitting
some prime-time programming in
HDTV in 1997, and Fox and other
networks began looking at the new
reality of HDTV for the first time as
something that would really come to
pass. Demonstrations of the Grand
Alliance system in action convinced
most doubters that the American
digital HDTV system could do the
job. Broadcasters still would like to
have the option of broadcasting sev-
eral digital programs in standard
definition on their channels, but
there is less certainty that they
could continue broadcasting both
analog and digital signals on two
channels for very long, because
other potential spectrum users are
eying the current TV space greedily,
and the government would love the
revenues that a spectrum auction
could generate.

The first widescreen HDTV sets
for the Grand Alliance system will
go on sale in less than two years,
Jerry Pearlman, chairman of Zenith
Electronics, predicted at the NAB
convention. He noted that three TV
manufacturers that are members of
the Grand Alliance—Philips, Thom-
son (RCA), and Zenith—account
for half of the TV sets sold in the
United States. He predicted that
the first HDTV sets sold here would
be capable of displaying the current
analog standard definition signals
along with digital HDTV. Pearlman
forecast that PBS will be among the
first HDTV broadcasters “and will
experience an initial advantage”
that could lead to long-range lead-
ership.”” Pearlman noted that the
success of Digital Satellite System
broadcasts proves that consumers

are willing to pay for better pictures
and sound. "Consumers have been
reading and hearing about HDTV for
five years. Now they're ready to
buy.”

® Two digital VCRs. Formats
might come and formats might go,
but VHS goes on forever—at least
that's the way JVC would like it. As
the developer and proprietor of the
standard home video-recording for-
mat, JVC has introduced many ad-
vances in the system while
preserving compatibility. Conven-
tional VHS led to VHS Hi-Fi, VHS-C
(compact), S-VHS (super), and W-
VHS (widescreen). The latest de-
velopment is D-VHS—D for digital
and data. JVC's newest sub-format
continues to record and play back in
standard analog mode, but also is
capable of storing digital signals.
The system already has been ap-
proved by most of the major VHS
manufacturers.

JVC describes D-VHS as a "'dig-
ital data server.”” It can record,
store, and play back digital data, but
cannot convert analog to digital data
or vice versa. Using bitstream re-
cording technology, it records com-
pressed or processed signals on
tape directly as digital data and out-
puts them in the same state as they
were input.

The first use of D-VHS will be as a
time-shift medium for the Digital
Satellite System (DSS) as soon as
an interface is developed. The D-
VHS recorder will take digital sig-
nals from the DSS set-top box, rec-
ord them, and on playback will feed
them back into the same box for
digital expansion, decoding and
converting to analog form to be di-
rected to the TV set.

Final specifications were still
being developed at our deadline,
but the system will record on a cas-
sette similar in dimensions to a
standard VHS cassette but con-
taining S-VHS tape. It will have

three recording modes. In STD
mode, it will be capable of recording
MPEG-2 encoded material, with a
maximum input data rate of 14
megabits per second (Mbps), re-
cording time of five hours (32.7 gi-
gabytes capacity), or seven hours
(44.7 gigabytes) using thin tape. In
HD mode, with 28.2 Mbps input
data rate, it will record for 2%z hours
or 3%2 hours with thin tape, and can
record a digitally encoded high-defi-
nition program or six standard-defi-
nition programs simultaneously. LP
mode, whose standards haven't yet
been set, can record for up to 49
hours on a single cassette at 2
Mbps.

JVC says that it hopes to start
producing D-VHS recorders late
next year, with the United States as
the first market, because the U.S.
currently has the only digital TV sys-
tem in use (DSS). The price will be
30,000 yen more than a standard
VHS recorder, or about $350 addi-
tional, at our press time. The sys-
tem isn't confined to TV, of course,
but can record, store, and play back
any digital data stream, responding
to any format. As one JVC official
said, "We don't change the signal.
What goes in goes out."

® And also DVC. The digital vid-
eocassette (DVC) recorder ap-
proved by 50 of the world’s
hardware and tape manufacturers is
still in the works. It differs from D-
VCR not only in format and dimen-
sions but in what it does, which is to
record, store, and play back any
analog or digital video signal in dig-
ital format. It will use Ya-inch-wide
metal tape in cassettes of two
sizes, and probably will appear first
in a version for broadcast news-
gathering (Video News, June 1995).
Its first consumer use is expected
to be in the form of a compact cam-
corder, capable of recording for 60
minutes (standard definition) on a

Continued on page 29
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Write to Q & A, Electronics Now, 500-B Bi-County Bivd., Farmingdale, NY 11735

VOLTAGE INDICATOR

I would like to build a circuit
that displays the battery voltage
level in my automobile. I'd like a
bargraph consisting of about
four LEDs that lights up as the
voltage ranges between about 3
and 12 volts. | would also like to
be able to set the trigger levels
for the LEDs. Can you think of a
simple circuit that would do
this?—O. Vera, Mexico City,
Mexico

I've lost count of the number of
voltage monitors |'ve designed for
use in cars, but this is the first time
I've ever been asked about one that
has to read down to 3 volts. Most
monitors have a low value of about
11 volts—the lowest voltage you
should ever see in a modern car's
electrical system.

Because you want to monitor
voltages that are much lower than a
car's normal operating voltage, you
can use a National Semiconductor
LM339 comparator. That part is in-
expensive and readily available. One
strange characteristic of the LM339
is that, for reasons unknown, the
power and ground pins are notin the
standard upper left and bottom right
positions; power is input at pin 3,
and ground is connected to pin 12.

The simplest way to use the
LM339 for your application is
shown in Fig. 1. You will need as
many of these circuits as the
number of LEDs you want in your
bargraph. The LED turns on when
the input voltage at pin 5 of the
LM339 falls below the reference
voltage at pin 4. You can set the
reference voltage for each stage of
your bargraph by changing the value
of the two resistors Ra and Rb that
form the voltage divider at pin 4. The
5-kilohm trimmer potentiometer for
the input voltage at pin 5 is optional,
but it might help you set voltage
levels exactly where you want them.

Because you're using this device
in a car, | would suggest that you
regulate the input voltage to the cir

+9 VOC
LED
RPa /
AAA o
A AAS Ll
V 7£570—
®< $
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LM339
#1_
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AAA
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°
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FIG. 1—VOLTAGE COMPARATOR circuit.
The LED turns on when the input voitage
at pin 5 of the LM339 falls below the
reference voltage at pin 4.

cuit because the voltage in an auto-
mobile is anything but constant. An
LM7809 9-volt regulator would be a
good choice.

There are four separate com-
parators in the LM339 package, so
you can use one |IC to monitor four
different voltages. If you don't use
one of the comparators in the chip,
be sure to ground the inputs and
outputs of the unused comparators
or else they will tend to oscillate.

SIGNAL MONITOR

In our office we have a control
line that sends a steady square-
wave to various pieces of equip-
ment configured in a daisy-
chain arrangement. | need a cir-
cuit that will warn me when
there’s a loss of the control sig-
nal. There are commercial
monitors available but they’'re
expensive. Can | build a circuit
that will do the same thing?—G.
Benfer, indy, NY

What you're asking for is a miss-
ing-pulse detector, and you can
build one for about two bucks in
parts. I'm sure that's a significant
savings over the commercial units
you mentioned.

A missing-pulse detector is a cir
cuit whose output is triggered only if

wwWwW americanradiohistorv com

there’s a loss of signal at its input. In
the circuit shown in Fig. 2, the 555
timer IC is configured as a one-shot
multivibrator that produces a pulse
whose width is determined by the
value of resistor R and capacitor C,
shown in the schematic. The values
for those parts can be calculated by
using the formula T=1.1RC. You
should select values that make the
output pulses about twice as wide
as the input trigger pulses from the
control line. As long as there's a
steady stream of input trigger
pulses, the 555 will output a logic
high. If there’s a loslasts only for one
input pulse period—the 555 will
time out and its output will go logic
low until the next trigger pulse ar
rives. The logic low at the 555 out-
put can trigger an alarm, a time
recorder, a counter, or any other de-
vice you want.

+9 ourPUTr
VoC - »>
3
418 3
7
8l ss55
INPUTO =2

MPS2907

GROUAND

FIG. 2—A MISSING-PULSE DETECTOR
triggers its output when there’s a foss of
signal at its input. Here the 555 timer IC
is configured as a one-shot multi-
vibrator that outputs a pulse whose
width is determined by the value of re-
sistor R and capacitor C.

NETWORK CARD SETTINGS

I'm setting up a small Novell
network in my office, and | have
to set the IRQ, the I/0 base ad-
dress, and the memory base ad-
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FIG. 3—THIS LIGHT TURN-ON CIRCUIT
originally had oscillation problems. The
470K resistor introduces the hysteresis
to prevent the oscillation.

What you need to do is add hys-
teresis—that is, make the turn-on
and turn-off light levels slightly dif-
ferent, so that the circuit can't vacil-
late between them. Figure 3 shows
your circuit as we breadboarded it.
The 470K resistor introduces the
hysteresis. If it's not enough, try
220K. With hysteresis, the com-
parator is now a Schmitt trigger.

Other hints: (1) Put a capacitor
across the power supply, as close to
the op-amp as possible; (2) use a
741 or TLO81 op-amp rather than an
LM339 comparator if you don't
need high-speed operation.

ORGAN RESTORATION

| am starting to restore a 1948
electronic organ. Why does it
use dual and triple “in a can”
electrolytic capacitors instead
of separate capacitors? What
must | consider when replacing
them?—Jack Dowell

Dual and triple electrolytics were
used in order to save space. The
can is connected to the negative
terminal of all the capacitors in it.
Fortunately, newer electrolytics are
smaller and you can generally find
room for them under the chassis,
leaving the can in place (but discon-
nected) in order to preserve the
original appearance.

The replacement filter capacitors
should have equal or greater capaci-
tance values and equal or greater
voltage rating. Nowadays it's often
practical to use a considerably
larger capacitance than the original
equipment did, thus reducing the
amount of hum in the circuit. You
can get high-voltage capacitors

(and even some authentic “‘cans’)

from Antique Electronic Supply,
6221 S. Maple Ave., Tempe, AZ
85283.

LASER PHONOGRAPH

| have a large record collec-
tion dating from the ‘40s. Every
time | play one of these gems, |
feel guilty knowing the addi-
tional wear I'm imposing on the
irreplaceable discs. Surely
someone must have come up
with a way of reading these rec-
ords optically using laser tech-
nology and lenses, thereby
preserving the records indefi-
nitely. | can almost imagine
coming up with something like
that myself. Is there anything
like this available?—John F.
Leahy

It sounds like a good idea to us,
too, but we've never seen one for
sale. One was announced several
years ago, but it never went on sale.
One solution is to make the best
possible recordings of the records,
perhaps on digital audio tape, and
then listen to only the recordings to
preserve the records.

TV SCOPE

I need an oscilloscope but
can’t afford a real one. Do you
have a simple circuit for con-
verting a TV into an os-
cilloscope?—Angelo Garcia

See "Turn Your TV Screen Into an
Oscilloscope.” Popular Electronics,
September, 1982, pp. 63—-65. That
circuit is entirely external to the TV;
it uses a 555 as a pulse-width mod-
ulator synchronized with the TV's
horizontal sweep to draw a trace
vertically on the screen. The only
problem is that it covers only low
audio frequencies and is more of a
novelty item than a practical test
instrument.

Converting a TV into a full-func-
tion oscilloscope isn't practical. Be-
cause the TV picture tube uses
magnetic rather than electrostatic
deflection, frequency response
would be poor. But you can go to a
hamfest (ham radio swap meet) and
pick up a used oscilloscope for $25
or less (possibly much less; | have
been offered very old ones for free).
See "New Life for Old Scopes,”
Electronics Now, September 1994,
To find out about hamfests in your
area, contact the local ham radio
club or write to ARRL HQ, New-
ington, CT 06111. Q
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Write to Letters, Electronics Now, 500-B Bi-County Bivd., Farmingdale, NY 11735

MINIANALYZER UPDATE

A reader who built the Mini Logic
Analyzer (Electronics Now, Febru-
ary 1995, page 47) wanted to know
why he saw multiple traces with a
single input. The answer was given
in the article, but it probably was not
as clear as | thought it was when |
wrote it. The third sentence in the
second paragraph on page 82, un-
der the heading "'IC Checker,”
states: "Inputs 5 through 8 are
grounded to avoid stray pickup."

Grounding those pins follows the
general rule about grounding un-
used inputs pins on ICs such as the
CD40668B CMOS quad bilateral
switch whose unused input pins be-
come high-impedance pickup an-
tennas in the off state. Alternatively,
pull-down (terminating) resistors
can be attached to each input.

Any value greater than 10 kilohms
will work satisfactorily and not load
the source circuitry. Those resistors
can be permanently tack soldered in
the circuit or they can be tem-
porarily installed at the input
leads.—James J. Barbarello

VOLTAGE CONVERTER
CORRECTION

There is a consistent error in the
pin numbering on the schematic
symbol for the 555 timer IC in six of
the figures in the “Voltage Convert-
er"” article (Electronics Now, April
1995, page 42). In Figures
2,3,4.5,7, and 8 (pages 42, 43, and
44) the numbers identifying the pins
on the left side of the symbol are
incorrect. In all of those figures, the
pin labeled “2" should be “7," and
the pin labeled "'7" should be
"2."—Ray Marston

FLORIDA HAMFEST

The Suncoast Amateur Radio
Club will hold its Fifth Pasco County
Hamfest on September 24, 1995,
from 9:00 AM to 3:30 PM at the
New Port Richey (Florida) Recrea-
tion Center. (The center is located
about 25 miles north of Tampa, Flor-
ida). A WEYI testing session will be

conducted, and an ARRL awards
manager will be present to verify
QSL cards for awards. The admis-
sion price is S5 at the door; children
under 12 years of age will be admit-
ted free.

Exhibitors’ spaces that include a
chair, a table, and the price of admis-
sion for one adult are available for
$15. There is an extra charge of S5
for electric service at each table.
Vendors must pre-register by con-
tacting Tim, WD8MVU, at
1-813-848-0353 (The talk-in local
frequency is 145.35 MHz; from long
distance it is 147.150 MH2).

For more information, contact the
Suncoast Amateur Radio Club at P.
O. Box 1992, New Port Richey, FL
34656-1992.

DON NYSTROM, KA2KDP
Assistant Hamfest Coordinator
Port Richey. FL

MORE ON LEAD-ACID BATTERY
DRAIN

Lead-acid batteries experience
“concrete drain’’ because of the
dust and moisture that accumulates
on their top surfaces. This can be
checked with a voltmeter. Connect
the negative probe to the negative
terminal of the battery and slowly
drag the positive probe across the
top toward the positive terminal. As
the probe crosses each cell, the
voltage reading will increase.

The reading could be as high as
10 volts on a 12-volt battery with a
conductive film of dirt and moisture
on its upper surface. This voltage is
less likely to be found in batteries
with side terminals.

Concrete floors on grade are
known to “sweat” under certain
conditions of temperature and rela-
tive humidity changes. This means
that moisture migrates to the sur
face and is visible as wet patches. A
battery left directly on a bare con-
crete floor will also sweat. That, re-
action, along with dust settling on
the battery top, can cause the volt-
age drain,

The way to solve the discharge

wwWwW americanradiohistorv com

problem is to store the battery on an
insulating shelf, and cover the top
so that dust cannot settle on it.
MIKE A. LEATHERWOOD
Alba, TX

Yes, current cannot leak out
through the battery case unless the
case is damaged. However, if the
concrete floor on which the battery
is stored is significantly warmer or
colder than the air around the bat-
tery, the resulting temperature strat-
ification in the liquid electrolyte can
cause a slow discharge of the lead-
acid battery.
GERALD PARK
Professor Emeritus of Electrical
Engineering
Michigan State University

IN DEFENSE OF CSICOP

The letter from Benson Boss
(Electronics Now, January 1995)
condemning the Committee for the
Scientific Investigation of Claims of
the Paranormal (CSICOP) requires
an answer. | will take on his points
one by one:

1. He says that CSICOP con-
demns before investigating. Can he
give me an example of that?
CSICOP has investigated count-
less claims of paranormal events. In
many cases, the claims have abso-
lutely nothing but anecdotal evi-
dence to support them.

Plenty of television talk shows
provide a large audience for people
who want to make fantastic claims. |
certainly don’t want CSICOP to join
that parade. Just remember that the
second and third words in
CSICOPs title are “scientific inves-
tigation.”

Mr. Boss claims that the commit-
tee picks on weak, absurd, and vul-
nerable reports of the paranormal.
That probably represents most par
anormal claims. Does he know
about any paranormal event that
CSICOP refuses to explore be-
cause that event could possibly be
real? I'm sure CSICOP will pay par-
ticular attention to any paranormal
claim that seems remarkable.
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Mr. Boss condemns CSICOP for
demanding physical evidence to
substantiate claims. But that's how
it should be—no one who believes
in the scientific method should ever
settle for less. Anyone can make up
a fantastic story. No organization
could possibly investigate every idi-
otic claim made in a world that does
not seem to have a shortage of
crackpots.

Finally, Mr. Boss believes that it is
professors, intellectuals, and scien-
tists (the sort of people who make
up CSICOP) who prevent the intro-
duction of any fundamentally new
ideas in politics, religion, medicine,
and science. Well, just who has
made the major contributions in
those areas?

The readers of Electronics Now
are interested in electronics. There
is no doubt that the incredible ad-
vances being made in that field are
being made by just the kind of peo-
ple Mr. Boss thinks are too narrow-
minded to achieve such accom-
plishments.

Everyone interested in learning

about CSICOP should read its jour-
nal, Skeptical Inquirer.

RICHARD W. STICKA

Yorkville, IL

ROTATION AND ACCELERATION
SENSING

The "Q&A"'response (March
1995, Electronics Now) was incor
rect in stating that all forms of rota-
tion and acceleration sensing are
based on mechanical principles.
The first theoretical work in non-
mechanical rate sensing was done
toward the end of the last century. It
was the result of studies in inter
ferometry and research done by a
scientist named Sagnac. (An effect
named for him is the basis for work
in nonmechanical sensing being
done today.)

Practical applications of non-
mechanical acceleration and an-
gular rate sensing date back more
than 20 years. Laser and fiber-optic
rate sensors (Sagnac sensors) do
not depend on the classical princi-
ples of gyroscopic action, pen-
dulous movement, tuning-fork os-

cillation, gimballed suspension, or
displacement of a physical mass.

Unfortunately, the frequently
used terms “laser gyro” and “fiber-
optic gyro"are misnomers and are
misleading. They defer to the better
known mechanical gyroscope be-
cause they are intended to replace
them. The mechanical gyro is still
widely used today and is being im-
proved continually.

The laser rate sensors work in
accordance with the Sagnac effect
and contain no moving parts. Two
lasers are fixed on a base relative to
each other and they emit beams
that travel in opposite directions
over a ring-shaped path formed by
three or more mirrors.

When the position of this light
“ring"” is changed in inertial space,
the clockwise and counterclock-
wise beam paths have different
lengths so they produce a frequen-
cy or phase difference proportional
to the rate at which the sensor's
position changes.

This instrument, also called a ring
laser, permits rotation to be mea-
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NOW Find the Right Part for Your VCR!

The 119-page Fifth Edition of the VCR
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and part number cross references. Over
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sured without a spinning mechan-
ical mass. The laser beam phase
relationship can be sensed by an
interferometer or detected by a
photomultiplier or other device ca-
pable of measuring changes in light
intensity accurately.

| know about proprietary work
being done on these instruments by
companies about 15 years ago.
They applied the ring laser concept
to solid-state, optical fiber gyros
and accelerometers. The principal
elements were fine glass optical fi-
bers wound on tiny spools the size
of a dime.

At that time, the experimental
prototypes based on those optical
fiber spools achieved only about
10% of the accuracy required for a
practical guidance system. How-
ever, the developers were confident
that they could achieve the required
accuracy within 10 to 15 years.

These instruments were intended
for guiding “Star Wars" interceptor
projectiles which were to be about
five inches in diameter and 10 to 12
inches long. | was also aware of
other R&D that made use of even
more exotic means for sensing ac-
celeration—again without mechan-
ical components. | have yet to see
those concepts described in any
publication in the public domain, so
can only assume that they are still
classified.

Laser gyros have been installed in
commercial and military aircraft for
more than ten years. Some of those
instruments are mounted in gim-
balled platforms and others are di-
rectly mounted to the frame of the
host vehicle.

THOMAS REDDIE
Las Vegas, NV

BATTERY ISOLATOR COMMENTS

I want to comment on Randal
Christman’s question about using a
battery isolator to maintain the
charge on two batteries from one
alternator (""Q&A,"" Electronics
Now, April 1995). Modern, well de-
signed voltage regulators for con-
trolling an alternator are set for an
output of 14.2 to 14.4 volts DC be-
cause a typical lead-acid cell re-
quires roughly 2.4 volts DC per cell
to charge it.

When a battery isolator is in-
stalled, the voitage drop across the

diodes will be about 0.5 to 0.6 volt
DC. That drops the voltage across
the battery to a value that is too low
to charge a battery fully. A replace-
ment adjustable voltage regulator
should be a part of the system.

One way to obtain the diodes is to
remove the plates from a discarded
alternator. You will obtain an ade-
quate heatsink, but the diodes
should still be mounted where air
can flow freely around them.

In the same Q&A column, Larry
Bell asked about a lead-acid battery

losing its charge when stored on a
bare concrete floor. That might have
been a problem several decades
ago when battery cases were made
from hard rubber. The moisture mi-
grates from damp concrete up the
sides of the case causing electrical
leakage and eventually discharges
the battery. This is no longer a prob-
lem with modern batteries pack-
aged in plastic cases because of
their better insulation properties.
NEIL DENNIS

Bliss, NY Q
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« Signal Delay Lines
* TV Sync

Digital Storage with CRT

0S-3020: 20 MHz 20 MS/s
0S-3040: 40 MHz 20 MS/s
0S-3060: 60 MHz, 20 MS/s

Delayed Sweep

Delayed Sweep

GoldStar offers a comprehensive line of
affordable Analog and Digital Storage Oscilloscopes
for your diagnostic needs.

e Variable Holdoff
« Max. Sweep Time of 2ns/div.

Analog CRT Readout
Readout and Gursor Control  and Cursor Control

0S-902RB: 20 MHz

0S-904RD: 40 MHz,

Don’t forget the other sensibly priced instruments available from GoldStar
(Sweep Function Generators, Frequency and Universal-Counters,
Bench Power Supplies, and Bench and Handheld-Digital Multimeters)

@ LG Precision

The Sensible Source
13013 East 166th St., Cerritos, CA 90701
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EQUIPMENT REPORTS

Fluke GMM Graphical Multimeter.

A Fluke Graphical
Multimeter gives you a
complete shelf of test
instruments in a rugged,
handheld case.

CIRCLE 15 ON FREE INFORMATION CARD

luke Corporation, long known
Ffor its innovations in multi-

meters, has introduced its
new 860 series of Graphical Multi-
meters (GMM). These instruments
combine the functions of a digital
multimeter with those of an os-
cilloscope, an in-circuit component
tester, a trend plotter, and a logic
activity detector—all in a single
handheld, battery-powered pack-
age. Clearly these meters have
more to offer than the under $100
run-of-the-mill DMMs. With price
tags that range from $795 to
$1295, they are positioned well into
the professional class.

The three meters in the 860 se-
ries all look the same and all are
packaged in the same yellow cases.
A multifunction liquid-crystal dis-
plays occupies about one third of
the top surfaces. Controls include
the now well accepted rotary switch
accompanied by rows of supple-
mentary pushbuttons. These instru-
ments have the feel of heavy-duty
meters that can take some roughing
up without a whimper; for all their
sophistication, they are not pale lab-
oratory bench wimps.

The 860 series GMM test tools
are intended for troubleshooting,
maintenance, installation, and cal-
ibration of industrial and medical
equipment. They are also suitable
for the repair and maintenance of
computers, office machines, com-
munications equipment, and con-
sumer electronics.

All three of the 860 models con-
tain a basic “core” of performance

features that set them apart from all
other digital multimeters on the mar-
ket. Two of the higher priced models
have additional supplementary fea-
tures. This gives the customer who
has decided that he needs a high-
performance DMM the opportunity
to see what he can get for the high-
er price tags and determine
whether those features will pay off.

The lowest-priced Model 863 of-
fers 32,000-count (4.5 digit) resolu-
tion, a dual digital display, and an
simulated moving-needle analog
display —the better to spot trends.
The Model 863 can measure AC
voltage to 1000 volts (over 20 to
300 Hz) and DC voltage to 1000
volts. It can also measure ohms to
30 megohms, AC and DC current to
10 amperes, and frequency to 2
MHz. Capacitance can be mea-
sured over the range of 10
nanofarads to 10,000 microfarads,
and present readings in decibels. It
has a basic DC accuracy of 0.04%.
Alkaline batteries are included with
this model.

The Model 865 picks up where
the Model 863 left off by offering
such extra features as in-circuit
component test and logic test.
While retaining the same 0.04 %
DC accuracy, it is able to measure
frequency to greater than 10 MHz. It
also has internal battery charging,
waveform memory, and a combined
line-voltage adapter and battery
charger. its LCD display is backlit,
and alkaline batteries is included.

The top of the line Model 867
offers higher 0.025% DC accuracy.

wwWwW americanradiohistorv com

Picking up where the Model 865 left
off, it includes an optically isolated
RS-232 cable and the software that
will permit it to be interfaced with a
printer or personal computer. This
model includes a rechargeable nick-
el-cadmium battery pack in place of
the alkaline batteries.

Twenty-three years ago, the then
John Fluke Mfg. Co. put most of the
circuitry of one of its benchtop
DMMs on two custom-made IC
chips and revolutionized the indus-
try. Before long much of that circuit-
ry had migrated to a single silicon
single chip and the semiconductor
manufacturers who had made them
decided to recover some of their
costs by selling the formerly
custom devices to other instrument
manufacturers.

The availability of the single-chip
IC that contained the crucial inner
workings of the DMM for a low price
opened the door for the new class
of pocket-sized, handheld, battery-
powered DMMs that offered most
of the features obtainable only in
expensive benchtop models from a
few well known American manufac-
turers. In this clear example of
“trickle-down of advanced fea-
tures,” handheld meters priced un-
der $100 were soon doing what only
the $300 to $500 benchtop.models
could do.

This turn of events impacted
heavily on American instrument
manufacturers who had been mak-
ing benchtop DMMs. If they wanted
to stay in the business where prices
were falling, they had the options of
manufacturing offshore or building
automated facilities to continue
manufacture in the U.S.A. Faced
with this prospect some dropped
out. But Fluke was one of the com-
panies that elected to stay and fight.
it built an expensive, largely auto-
mated facility for manufacturing
DMMs in this country, and empha-
sized its reputation for quality and
customer service.

The latest 860 Series graphical
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Just like these
Fully Trained
Electronics
Professionals

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

Daniel Wade Reynolds

Industrial Electrician

Ore-ida Foods

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

Dan Parks

Marketing Manager/Ci Product:
Analog Devices, Inc.
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“ loved the flexibility CIE offered. It was the
only way } could continue both school and
my demanding job.”

Britt A. Hanks

Director of Engineering

Petroleum Helicopters, Inc.

“I liked the way the school was set up with
laboratory assignments to enforce
conceptuai learning. The thing which
impressed me the most about CIE's
curriculum is the way they show application
for all the theory that is presented.”

Daniel N. Parkman

Missile Electro-Mechanical Technician
U.S. Air Force
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“Completing the course gave me the ability
to efficiently troubleshoot modern
microprocessor based audio and video
systems and enjoy a sense of job security.”
Tony Reynolds

Service Manager/Technician

Threshold Audio & Video

Graduate with an Associate
Degree from CIE!

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

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

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

IT'S THE ONLY SUBJECT
WE TEACH!

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

career skills. Each lesson is
designed to take you step-
by-step and principle-by-
principle. And while all of
CIE's lessons are designed
for independent study, CIE’s
instructors are personally
available to assist you with
just a toll free call. The 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 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 A.A.S.
Degree program to choose
from. So, even if you're not
sure which electronics career
is best for you, CIE can get
you started with core lessons
applicable to all areas in

Send for CIE’s FREE Course Catalog and

See How We Can Help Your Career Too!
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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.

NHSC

Y E S ! | want to get started.

Send me my CIE course catalog
including details about the
Associate Degree Program. (For
your convenience, CIE wili have a
representative contact you - there
is no obligation.)

Please Print Clearly

Name

Address

City

State Zip ____ Age

|

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

Veteran
AE76

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

A School of Thousands.
A Class of One. Since 1934,
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ELECTRONIC TECHNICIAN!

&4 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.” Thisvaluablelicenseis
your professional “ticket” to thousands of
exciting jobs in Communications, Radio-
TV, Microwave, Maritime, Radar, Avionics
and more...even start your own business!
You don’t need a college degree to qualify,
but you do need an FCC License.

No Need to Quit Your Job or Go To School
This proven course is easy, fast and low
cost! GUARANTEED PASS—You get your
FCC License or money refunded. Send for
FREE facts now. MAIL COUPON TODAY!
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FCC LICENSE TRAINING, Dept. 90

P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!
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Akizuki Denshi Original Electronics Kits

Color Pattern Generator Kit «Necessary for
TV regulation, Video recording US$ 74

Blue Back Generator Kit «Cuts the noise in TV
& Video signals and colors them blue. USS$ 17

AV Selector Kit +Selects one from three system
inputs. US$ 10

Video Nega.-Posi. Turning Over Kit
USS 20

Analog-Digital Compatible RGB *Video
Convertor Kit «Converts RGB output into Video
signs US$ 20

VHF Transmitter Kit -Uses yPC 1661G,
pPC1677C, 10mV Output, Stable US$14

UHF Transmitter Kit -Uses upC1677C, 2mwW
Output, more than 10m in running distance US$ 13

DAT SCMS Standard Correspondence
Serial Manager Kit «Controls input and output
between DAT comes with manuals

D/A Convertor Kit «16bit DAC with Buff USS 36
FM Transmitter Kit -Uses NJM2035 USS10

AV Ultra high-Speed Charger Kit
*Uses MAX. 713N

Digital Voltmeter Kit -Uses ICL7136, £199,
9mV, Panelmeter size 3-1/2 LCD Panel USS$ 18

Ultra Sonic Range Meter Kit -Measures
25cm to 10m (MAX.), 3 line LED Panel US$ 30

Digital Thermometer Kit «3-1/2 LCD Panel &
ICL7136 -40 ~ +100°C USS$ 20

Digital Wide Range Thermometer Kit
«3-1/2 LCD Panel, K-Type Thermocouple USS 28
(-200 ~ +1250°C)

Akizuki DenshiCo., Ltd.

15t Floor, Nomizu Bidg., 1-8-3 Sotokanda, Chiyoda-ku, Tokyo, Japan 101
CALL: 81-3-3431-6279 FAX: 81-3-3251-3357

Please make payment in the form of a U.S. postal money order. Add
US$10.00 to the cost of the products ordered to cover Shipping and
handling charges

multimeters indicate another direc-
tion that Fluke took—adding fea-
tures that were beyond the
capabilities of the offshore man-
ufacturers of handheld DMMs. Ob-
viously the prices went up, but the
company banked on retaining its
customer base. Soon the low-cost
microcontroller made many other
features such as the multipurpose
LCD feasible and cost-effective.

For comparison purposes, it is in-
teresting to see what one can get
for less than $100 in DMMs today.
Integrated circuitry available on the
open market put a substantial floor
under their performance. Needless
to say, it's necessary to invoke that
old warning “buyer beware” when
purchasing a low cost meter from
some unknown or little known ven-
dor. However, here is what you can
get for less than $100 today.

A 3--¥% (3200 count) manual
ranging DMM capable of measuring
AC voltage to 750 volts, DC voltage
to 1000 volts, and AC and DC cur
rent to 10 amperes. Many are able
to measure resistance over 20
megohms, preserve data, check
continuity with a beeper, and test
diodes. The basic DC accuracy of
these instruments is typically
0.25%. Some these manufacturers
also say their products meet the [EC
348 safety requirements.

Now that you have a reference
point, here are Fluke's prices for its
860 Series Graphical Multimeters.
The Model 863 is priced at $795,
the Model 865 is priced at $995 and
the Model 867 is priced at $1295.
(Fluke Corporation, PO Box 9090,
Everett, WA 98206, Phone: 800-44-
FLUKE, Fax: 206-356-5116.)

860 operating modes

The meter mode presents both a
digital readout and a simulated ana-
log moving-needle display. In this
mode one can measure current, re-
sistance, continuity, conductance,
capacitance, frequency, duty cycle,
pulse width, period, dB, and AC and
DC voltage. A numeric readout sup-
plements the analog needle.

The waveform display provides a
clear graph of noise, waveform dis-
tortion, intermittent failures, and
glitches. This mode can display sig-
nals with bandwidths up to 1 MHz.
This enhances the numeric display
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by providing qualitative information
about a signal. The Full Auto display
setup automatically scales voltage,
timebase, triggering, and position.
Manual setup or external triggering
are also possible.

The Trendgraph mode plots high
resolution meter readings for up to
30 hours, in intervals from 1 second
to 15 minutes. It can detect power
sags, surges, and droops.

The in-circuit component test per-
mits component signatures to be
viewed while the component re-
mains in the circuit. Consequently
no time and effort is wasted in re-
moving and handling components,
some of which might be sensitive
and subject to damage during re-
moval. This feature permits users to
troubleshoot problems by compar-
ing component signatures of
known, functioning circuits with
those of defective circuits. Compo-
nents can be checked without hav-
ing to power up the circuit.

The Fluke 860 Series Graphical
Multimeters are obviously not for
everyone who analyzes faults and
services electronic equipment and
appliances. The meters are all pre-
mium priced and premium quality
instruments.

For those who really need the per-
formance features offered, these in-
struments are probably inexpen-
sive, and they certainly will be cost-
effective because you won't need to
tote along another set of test instru-
ments. The low-cost, foreign made
DMMs are just not in the same
league —and that's without men-
tioning the graphical modes. Q
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"About your requirements, sir! Will you keep me
in mind when you discover you can't find anyone
who meets them?”



www.americanradiohistory.com

Enter A World Of Excitement with a Subscription to

Popular Electronics

Get the latest electronic technology AUTOMOTIVE ELEETRONICS FOR THE 21ST CENTURY
and information monthly!

Now you can subscribe to the magazine that plugs you into the

exciting world of electronics. With every issue of Popular Elec-
tronics you'll find a wide variety of electronics projects to build Build a Ha dar
and enjoy, and feature articles that inform and entertain

Popular Electronics brings you feature articles on technology, spggd E”” e

computers, test gear, and more—all designed to keep you tuned .

into the latest developments in electronics. So if you love to build I:k‘:ng: 1{:213 used -ﬂﬁl . Islim;!; H:
fascinating projects , just fill out the subscription form below to by the palice : llll E3
subscribe to Popular Electronics. . . It’s a power-house of fun for / 'fl]ll Can Do
the electronics enthusiast. i i : g8 Riding hard- and

ﬂnpp]'-d'd& drives

EXCITING MONTHLY FEATURES LIKE:

O CONSTRUCTION—Exciting projects that range from simple
radios to working robots

U FEATURES—Learn about new technology, see how to
troubleshoot all types of electronics gear, refresh your knowl-
edge of basic electronics theory, see how components work
and how to use them in your own designs, and much more

O PRODUCT REVIEWS—Get in depth, hands-on reviews of all
types of hobby gear, and learn about the latest and the great-
est in consumer electronics in our no-holds-barred Gizmo
section O The Regufar

QO SPECIAL COLUMNS—Think Tank, Circuit Circus, Comput- NEWSSTS ND
er Bits, DX Listening, Antique Radio, Scanner Scene, Amateur Aate

Radie, Multimedia Watch, and more
’ i ASTER SERVICE CALL TODAY
PLUS: ALL OUR GREAT DEPARTMENTS! At

You’ll get 12 exciting and informative issues of Popular Electron- ] - 800- 8 2 7-03 8 3
ics for only $18.95. That’s a savings of $23.05 off the regular sin-

gle copy price. Subscribe to Popular Electronics today! Just fill out (7:30AM-8:30PM) EASTERN STANDARD TIME
the subscription order form below.

Popular Electronics SUBSCRIPTION ORDER FORM

P.O. Box 338, Mt. Morris IL. 61054 AENGS5

YESI I want to subscribe to Popular Electronics for INT BELOW:
1 Full year (12 Issues) for only $18.95. That’s a savings PLEASE PR '
of $23.05 off the newstand price.

(Basic Subscription Rate—1 yr/$21.95) NAME

(L) Payment Enclosed [] Bill me later

Please charge my: [} Visa [} Mastercard ADDRESS

Acct#l L L [ L LI L L LT 1] CITY STATE ap

Allow 6 to 8 weeks for delivery of first issue. U.S. Funds only.
: In Canada add $6.68 Postage {includes G.S.T)).
Signature Exp. Date All Other Foreign add $7.50 Postage.

Popular Electroics
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EW PRODUCTS

Use the Free Information Card for more details on these products.

WIDE-BANDWIDTH 0S-
CILLOSCOPE. Hewlett-
Packard has introduced its
HP 5470A 20-GHz re-
petitive sampling os-
cilloscope. It is said to be
two to three times faster
than comparable wideband
oscilloscopes when it is
operated either by front-

computer.

The HP 5470A os-
cilloscope is intended for
such assignments as test-
ing high-frequency circuits
and devices in automated
test systems and charac-
terizing and modeling elec-
tronic devices and circuits
in development laborato-
ries.

Fast throughput permits
measurements to be made
more rapidly, thus increas-
ing productivity. The HP
5470A has a bandwidth of
DC to 20-GHz. Its 17.5-
picosecond risetime per-
mits the viewing and analy-
sis of fast-rising waveform
edges. Moreover, its 5-
picosecond time-interval
accuracy combined with
62.5-femtosecond timing
resolution permit precise
timing analysis and jitter
characterization.

The oscilloscope can

panel controls or a remote
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make more than 50 mea-
surements automatically,
thus reducing manual set-
up time. lts features include
FFTs, color-graded dis-
plays, histograms, limit
testing, mask testing, and
full parametric charac-
terization of multivalued
waveforms, and human eye
diagrams.

A modular platform, the
HP 5470A accepts up to
two dual-channel plug-in
modules. The HP 5475A
has two independent ver
tical channels with band-
width selectable from
12.4GHz to 20 GHz. An op-
tional software package in-
cludes the firmware for
supporting the HP 83480
series of optical to elec-
trical plug-ins. These add

standard telecommunica-
tions mask templates and
permit automatic optical/
human eye pattern mea-
surements.

The HP 5470A os-
cilloscope is priced at
$16,000.00; the HP 5471A
dual-channel plug-in mod-
ule is priced at $8500.00,
and the HP 83480K +
communications software
package is priced at
$1500.00
HEWLETT-PACKARD
COMPANY
Direct Marketing
Organization
P. O. Box 58059,
MSS51L-SJ
Santa Clara, CA
95051-8059
Phone: 1-800-542-4844,
ext. 8809

80C51-BASED MICRO- =

CONTROLLER. The
8XC576 imicrocontroller

from Philips Semiconduc-

tors includes a universal
peripheral interface (UPI)
and a 10-bit analog to dig-
ital converter. Intended for
such applications as auto-
motive and industrial con-
trols, data communica-
tions, instrumentation,
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computer and peripheral
systems, and cellular tele-

phone networks, the IC will
simplify circuit board de-
sign and reduce the
number of components. It
will also increase the re-
liability of its host system
and reduce its EMI and RF|
emissions.

The 8XC576 includes 8
kilobytes of ROM/
EPROM, 256 bytes of
RAM, and three 16-bit
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counter timers. Other on-
chip functions include a
programmable counter ar-
ray, a’'watchdog’ timer,
analog comparators, en-
hanced UART, and two
pulse-width modulated
outputs. Also on the IC are
power- and oscillator-fail
detection, user-program-
mable outputs, and
Schmitt trigger inputs.

Two versions are avail-
able: the 83C576 with
ROM, and the 87C576
with EPROM or one-time
only programmable
EPROM. Packaging op-
tions include dial-in-line
(DIP), leadless chip carrier
(LCC), and plastic quad
flatpack (QPF).

The 83C576 is priced at
$4.90 in quantities of
5000.

Philips Semiconductors
811 East Arques Avenue
P. O. Box 3408
Sunnyvale, CA
94088-3409

Phone: 800-447-1500,
ext. 3000

PIN-HOLE VIDEO CAMERA.
The Model PH-380 black
and white video camera
from Northeast Micro Elec-
tronics can view an entire
room through a Ys-inch di-
ameter hole in a wall or fur-
niture. Built on a 1¥%s-inch
square substrate, the tiny
camera offers 380 lines of
resolution and low-light
sensitivity of 0.5 lux. Its au-
tomatic adjustment fea-
tures include electronic iris
and gain control.

Intended primarily for se-
curity systems, PH-380
might be useful whenever
there is a need for a smal!
unobtrusive video camera.
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It is powered from 12 volts
DC, and can be wired di-
rectly to any video monitor
or most VCRs.

The PH-380 video cam-
era with a Ye-inch diameter
lens is priced at $215.00
Northeast Micro Electronics
P. O.Box 175
Eimwood Park, NJ 07407
Phone: 201-794-1132, ext.
826
Fax: 201-797-6464

SOLID-STATE MOBILE AM-
PLIFIER. The ALS-500M
solid-state amplifier from
Ameritron produces 500
watts of output power over
the 1.5 to 222-MHz band. It
offers instant bandswitch-
ing, requires no tuning or
warmup, and it is standing
wave ratio (SWR) pro-
tected. Four high power lin-
ear RF power transistors
are in the circuitry.
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The ALS-500M requires
13.8 volts DC at 80 am-
peres peak current and a
separate line for 12 to 15
volts DC and 4 amperes for
control and bias circuits.
The amplifier's front panel
controls include a frequen-

cy switch, an oN-OFF power
switch and a DC ammeter.
It can operate in the 10/12
meter band with the in-
stallation of an optional
conversion kit.

The amplifier is pro-
tected by load-fault protec-
tion circuitry that disables
and bypasses the amplifier
if the antenna reflects ex-
cessively high power or if
the bandswitch is set lower
than its exciter frequency.
Thermal overload protec-
tion disables and bypasses
the amplifier if the tempera-
ture exceeds a safe level.
The amplifier automatically
resets when the tempera-
ture falls below that value.

The ALS-500M amplifier
is priced at $799.00, and
the optional 10/12-meter
kit is priced at $29.95.
Ameritron
921 Willow Road
Starksville, MS 39759
Phone: 601-323-8211
Fax: 601-323-6551

TELEPHONE-RING GENER-
ATOR MODULE. The
RG12V/6R ringing gener-
ator circuit from Jec Tech
generates a ringing voltage
of 90-volt peak (180 volts
peak-to-peak). The ringing
frequency can be varied
from 15 to 68 Hz by adjust-
ing an included potentiom-
eter. This permits the
module to be set to simu-
late any type of ringing
listed in Part 68 of the FCC
rules. It is powered from 12
volts DC.

Intended for integration
into OEM products and
systems requiring a ringing
function, the RG12V/6R
has a control lead that
turns the generator on with
a low (ground) from an ex-
ternal open collector or re-
lay contacts. Occupying a
volume of 2x2.4x0.75-
inches high, the generator
module is in a single-in-line
(SIP) package.

It can be mounted ver

INNOVATIVE
METERS

NEW LOOK ¢ GREAT PERFORMANCE |
Featuring... ‘ ®.

S. &0
© 4000 Count, 3 ¥4 Digits B
® 6 New Models; 3 Styles
® Rotary Switch & Thumbwheel
Function Selector Types
® Best Quality Features at
Lowest Cost
® Choice of Value Priced Models |
@ $39.95 $59.95, or $79.95
&5 © 1ISO-9001 Certified

4,

Ml ma
oy ot i

Model 122
“@% Rotary Switch
4 $59.95 .
< Protek LA
154 Veterans Drive, Northvale, NJ 07647 Thumbwheel
L Tel: (201) 767-7242; Fax: (201)767-7343 $79.95 |
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WE PRIDE OURSELVES ON EXCELLENCE IN QUALITY

R
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£
WE SPECIALIZE IN: =
* AC/DC ADAPTOR * LINEAR POWER TRANSFORMER 8
+ AUDIO OUTPUT TRANSFORMER ~ * MATCHING TRANSFORMER m
+ CHOKE COIL * PINCUSHION TRANSFORMER 5]
* COMMUNICATION TRANSFORMER ~ * PULSE TRANSFORMER 3
+ DRIVE TRANSFORMER * SWITCHING POWER TRANSFORMER 3,
(9]
SEND IN YOUR SPECIFICATIONS FOR QUOTATION TODAY ! ;
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2

EHBEERAST
MAINSTAR INDUSTRIES LIMITED 23

B10, 16 Floor, Kailey Industrial Centre, 12 Fung Yip Street, Chai Wan, Hong Kong.

TEL : (852) 2558 9319 FAX : (852) 2557 6936
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tically or horizontally on a
circuit board with the hard-
ware supplied. The mod-
ule's switched 5-volt output
can power other circuits
whose current drain is 50
milliamperes or less. The
RG12V/6R will ring up to
six 1-ampere ringers. It is
factory set at 20-Hz, but
that frequency can be var
ied for use in countries
whose telephone systems
do not conform to the 20-
Hz American and Canadian
standard.

The RG12V/6R tele-
phone-ring generator mod-
ule is priced at $49.95 pius
$3.00 additional for ship-
ping and handling.

Jec Tech

12962 Olde Post Road
Pickerington, OH 43147
Phone: 614-927-3495
Fax: 614-927-3494

PASSIVE-VOLTAGE O0S-
CILLOSCOPE PROBES. The
SL-Series of passive-voit-
age oscilloscope probes
from ITT Pomona Elec-
tronics offer bandwidths

from 30 to 450 MHz and

input capacitance as low as

7 picofarads (for a x10 j

probe). The probes have a
compensation range of 10
to 30 picofarads to main-
tain test signal integrity dur-
ing probe use.
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The probes are made
from durable thermoplastic
that complies with the
|[EC1010 safety standards.
Each probe has a replace-
able gold-plated test tip
and a cable that is 48-
inches long. Versions with
switchable attenuation of
1 X /10 X are also available.

SL-Series probes are
priced from $33.00 to
$49.00, depending on
bandwidth.

ITT Pamona Electronics
1500 East Ninth Street
Pomona, CA 91766-3835
Phone: 1-800-241-2060
Fax: 909-629-3317

SERVICE KITS. Two new
digital multimeter service
kits have been introduced
by Fluke. The Fluke 23 and
Fluke 87 service kits in-
clude a handheld DMM,
and all the accessories and
training documentation
needed to make accurate
electrical measurements
efficiently. The kits offer
significant discounts over
the purchase of the instru-
ments and documentation
separately.
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The Fluke 23 kit, intend-
ed for industrial, electrical,
and HVAC technicians,
contains a Model 23 ana-
log and digital display multi-
meter, an 80i-400 clamp-on
AC current probe, a TL20
test lead set, and a
case.The kit also includes
application notes and train-
ing materials.

The Fiuke 87 kit includes

a Model 87 analog and dig-
ital multimeter, an 80i-400
clamp-on AC current
probe, a TL20 test-lead
set, a carrying case, and a
video entitled “"Under-
standing Harmonics."
Other training materials in-
cluded are the “High Per
formance Guide to DMMs"
application booklet and
electrical, harmonic, and
HVAC/R application notes.
The Fluke 23 service kit
is priced at $309.00, and
the Fluke 87 kit is priced at
$469.00.
Fluke Corporation
P. O. Box 9090
Everett, WA 98206
Phone: 800-44-FLUKE
Fax: 206-356-5116

MULTI-STANDARD IN-
FRARED TRANSCEIVER IC.
The CS8130 multi-stan-
dard infrared transceiver IC
from Crystal Semiconduc-
tor is designed to conform
to the new Infrared Data
Association (IrDA) stan-
dard for “cordless” com-
munications. It is intended
for installation in desktop,
laptop, and notebook PCs;
personal digital assistants;
printers; network nodes:;
telephones; and fax ma-
chines to permit data ex-
change between these
products.

The transceiver can be
connected to a standard
UART with standard TxD,
RxD, and two handshake
pins. On the IR side, a stan-
dard LED and PIN diode
are attached directly to the
device. The IC also con-
tains a baud clock gener
ator and programmable
registers that allow the set-
ting of various options. The
CS8130 will transfer data
at standard UART baud
rates of 2400-bits per sec-
ond up to 115.2 kilobits per
second, in half- or full-du-
plex mode.

The IrDA standard is in-
tended as a worldwide IR
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connectivity standard ca-
pable of supporting com-
munications between
equipment made by dif-
ferent manufacturers in dif-
ferent countries.

The chip supports the
Sharp 500-kHz ASK mode,
38-kHz ASK TV remote
mode, and a direct (no
modulation or decoding)
mode. Thus a Sharp per
sonal digital assistant
(PDA) with a CS8130
could transfer data to an
Apple Newton or a Sharp
Wizard.

The CS8130 in a 20-pin
SSOP package is priced at
$5.50 each in 1000 quan-
tity. A CDB8130 evaluation
kit that includes two dem-
onstration boards which at-
tach to standard COM
ports, software, and docu-
mentation, is also available.
Crystal Semiconductor
Corporation
P. O. Box 17847
Austin, TX 78760
Phone: 512-442-7555
Fax: 512-445-7581

BENCHTOP DIGITAL MULTI-
METER. The Model
BDM35 3%-digit (4000
count) benchtop digital
multimeter from Wavetek
can measure DC and AC
voltage, current, and resis-
tance as well as frequency
and capacitance. It can
also perform diode testing
and audible continuity
checks. Its liquid crystal
display has half-inch high
characters and a 42-seg-
ment bargraph.

The BDM35 can mea-
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sure AC and DC volotage
to 750/1000 volts in five
ranges, AC and DC current
in five ranges to 20 am-
peres, and resistance in six
ranges to 40 megohms.
The meter is autoranging
and all functions can be se-
lected with front panel
pushbuttons. The basic
DC accuracy of the meter
is +0.1%.
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The meter's trou-
bleshooting features in-
clude Min/Max Record for
recording the highest or
lowest readings over a time
period, Mem/Read that
records the meter's last
function and measurement
in that function, and Hold
that freezes the display for
later viewing.

The BDM35 benchtop
multimeter with test leads,
power cord and an instruc-
tion manual is priced at
$369.00.

Wavetek Corporation
9145 Balboa Avenue
San Diego, CA 92123
Phone: 619-279-2200

28,800-BPS MODEM-COUP-
LING TRANSFORMER. Low-
profile T14Z coupling trans-
formers from Integrity
Technology are intended
for 28.8-kilobit per second
(Kbps) CCITT V.34 data
transmission applications.
Measuring only 0.49
x 0.57 x0.52-inches, the
transformers can be con-
nected directly to 600-ohm
telephone lines with zero
DC bias, in “dry” modem
circuits,

The cores of the transfor-
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mers are made with Z11
Parmalloy metal, molded
phenolic bobbins, and hard
copper pins. They are in-
tended for use in fax ma-
chines, modems, answer-
ing machines, silent
alarms, and credit-card ver
ification machines.

The T14Z transformers
are priced at 69 cents each
in volume buys.

Integrity Technology
Corporation

1400 Coleman Avenue,
Suite E15

Santa Clara, CA
95050-4358

Phone: 408-262-8640
Fax: 408-262-1680 Q
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Hdtmnal Electromc Wholesalers

Jerrold Compatible
DP5,DPVS....as low as $5.00
DP?7, DPV7 ..as low as $7.00

R2, V5, CFT modules from $15.00

Scientific Atlanta
Quick-Boards for:
8550, 8570, 8580, 8590, 8600

all as low as $14.75
ALSO AVAILABLE FOR TOCOM, PIONEER AND ZENITH
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We Can Think Of 9
Good Reasons To
immunize On Time.

measles
um|
Di ﬁga

Immunize On Time.
Your Baby’s Counting On You.
Call 1-800-232-2522

J.S. Department of Healih and Human Services

10 WATT
’gLARZELECTRIC PANELS

NN

Power 12 Volt DC Electrical
Equipment or Charge 12 Volt

DC Batteries From Sunlight /- _[—
With A PG-10 Solar Panel
I >
~ \

PG-10 Features * 1ft. x 3ft. Amorphous Silicon Glass
Solar Panel 14.5 Volts DC / 700 mA
* UV Protected ABS Plastic
Mountable Frame
* 6 ft. Length Power Cord
\
Order By Phone 1-800-700-1867 ( VISA or MASTERCARD )
or Send Check or Money Order (PLEASE DO NOT SEND CASH)
To: SECO \
P.O. Box 4445 Chatsworth, CA. USA 913134445
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Use The Free Information Card for fast response.

Encyclopedia of Electronic
Circuits, Volume 5; by
Rudolf F. Graf and William
Sheets. Tab Books inc., Blue
Ridge Summit, PA
17294-0850; Tel.
1-800-233-1128; $34.95.

This is the fifth volume in
a series of collections of
circuit diagrams and their
descriptions obtained pri-
marily from various publica-
tions including Electronics
Now and semiconductor
manufacturers’ applica-
tions notes. It adds more
than 1000 circuit designs
to the collection of circuit
designs in the authors’ pre-
vious four volumes.
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The book also contains
circuits whose operations
are based on the charac-
teristics of semiconductor
devices made by such
manufacturers as National
Semiconductor, Harris
Semiconductor, Texas In-
struments, Motorola, and
Teledyne. The authors have
even contributed some of
their own circuit designs.
Each schematic is accom-
panied by a brief explana-
tion of circuit operation
and, where useful, informa-
tion about such subjects as
adjustment or alignment.

The volume is organized
in alphabetical order into
135 categories, and it con-
tains a cumulative index

that covers all of the cir
cuits and data published in
the previous four books in
the series. The categories
in Volume 5 include alarm
and security systems, au-
dio amplifiers, computers,
frequency meters, gas and
smoke detectors, os-
cilloscopes, receivers,
waveform generators, tem-
perature sensors, and vid-
eo amplifiers.

Nikola Tesla: Lecture Before
the New York Academy of
Sciences—April 6, 1897;
edited by Leland 1. Ander-
son. Twenty First Century
Books, P. 0. Box 2001,
Breckenridge, co
80424-2001; Phone:
303-453-9293; $21.95 in
hardcoverand $12.95 in pa-
perback.

Many persons are un-
aware of Nikola Tesla's in-
dependent discovery of X-
rays because he is so
closely associated with ra-
dio-frequency engineering.
This book, the second in a
three-part series, includes
previously unavailable doc-
umentation of Tesla's pi-
oneering work. It presents
the complete text of his
lecture delivered under the
title of "On the Streams of
Lenard and Roentgen with
Novel Apparatus for Their
Use" on April 6, 1897.
However, the lecture went
well beyond this topic.

in addition to his opening
remarks on X-ray discov-
ery, a major portion of
Tesla's commentary deals
with the high-frequency
resonators that he used in
his work. He also de-
scribes the stroboscopic
instruments he designed

CIRCLE 338 ON FREE
INFORMATION CARD

for measurement of fre-
quency and phase. During
the talk, Tesla showed
about 120 drawings of vac-
uum tubes, including those
of the Lenard type and a
single-electrode type he
designed. Some of the
tubes were used in his
wireless communications
experiments.

Other topics covered in
this book are wireless re-
ceiving methods and
Tesla’s particle beam de-
vice of 1937.Computer-en-
hanced photographs of the
drawings are among the 32
ilustrations included in the
book.

1995 ARBRL Handbook for
Radio Amateurs; edited by
Robert Schetgen, KU7G.
The American Radio Relay
League, 225 Main Street,
Newington, CT 06111;
Phone: 203-666-1541; Fax:
203-665-7531; $30.

For decades, the ARRL
Handbook has been the Bi-
ble of the radio amateur,
and it has proven to be a
useful reference for ama-
teurs as well as profession-
als with an interest in radio
communications. More
than six million copies have
been sold since it was first
published in 1926.
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This 72nd edition is a
complete revision of all pre-
vious editions. It has been
reorganized for easier
reading, and now includes
chapters on technology
that is now influencing am-
ateurs and will have greater
impact in the future. The
subjects include the theory
of analog electronics,
transceivers, repeaters,
digital signal processing,
building circuits, transmis-
sion lines, antennas, and
propagation.

THE KRAL

HANDBOOK
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Chapters of the hand-
book explain how to orga-
nize and test an amateur
radio station and how to
build circuits related to the
amateur radio hobby such
as power supplies, trans-
ceivers, and amplifiers. The
“Modes” chapter reviews
the different ways hams
communicate, from Morse
code to digitized voice
transmission.

Modern oscillators and
synthesizers are explained,
and “Mathematics for Am-
ateur Radio” is a refresher
course in the mathematics
of most use to the radio
amateur. Tables and charts
related to common elec-
tronic phenomena and prin-
ciples will help the reader
to find needed answers
faster than by calculation
from formulas.
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1995 Catalog. Parts Ex-
press, 340 East First Street,
Dayton, OH 45402; Phone:
1-800-338-0531; Fax:
513-222-0173; 212 pages;
free.

This latest catalog from
Parts Express contains de-
scriptions and pictures of
the electronic parts and ac-
cessories offered by this
distributor. It emphasizes
consumer-electronics
products and parts for the
electronics hobbyist.

arls
5

AP CATALIMNE
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CIRCLE 340 ON FREE
INFORMATION CARD

Among the many items
included are speakers and
audio accessories for the
home and car, audio prod-
ucts for building into the
home or office, and cable
TV and VCR repair replace-
ment parts and accesso-
ries. Also covered are
semiconductors, tools,
chemicals and solvents for
electronics servicing, com-
puter accessories, tele-
phone-related products,
wire, connectors, books,
and videotapes.

Connecting to the Future:
Creating Environmentally
Safe Chemical Products for
Manufacturing, Mainte-
nance & Service. Caig Labo-
ratories, Inc., 16744 West
Bernardo Drive, San Diego,
CA 92127-1904; Phone:
1-800-CAIG-123 or
619-451-1799; Fax:
619-451-2799; free.

This is a catalog from a
company that specializes
in chemicals for electronics
manufacturing and mainte-
nance. Caig claims its
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cleaning products are safer
for the environment and
pose less hazard to the
user than the toxic chemi-
cal solutions previously
used for cleaning compo-
nents and circuit boards.

A complete line of con-
centrated formulations that
are applied by wiping,
pens, and needle and syr
inge dispensers rather than
aerosol cans are de-
scribed. Some prepara-
tions are suited for cleaning
connector pins and con-
tacts. Other products are
deoxidizers, preservatives,
lubricants, anti-static solu-
tions, solvents and cutting
oils.

ADXL50 Accelerometer Ap-
plication Notes. Analog De-
vices Literature Center, 70
Shawmut Road, Canton, MA
02021; Fax: 617-821-4273;
free.

This is a book of five ap-
plication notes about Ana-
log Devices” ADXL50
monolithic accelerometer.
The ADXL50 is said to be
the first combined acceler-
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ation sensor and signal-
conditioning circuit on a
single silicon substrate.
The notes offer practical
solutions to a wide range of
acceleration measurement
applications.

® AN-376 Using the
ADXL50EM explains the
electrical and mechanical
characteristics of the AD
accelerometer.

® AN377 Increasing the
Frequency Response of
the ADXL50 explains how
the accelerometer’'s fre-
gquency response is in-
creased from 1.3 kHz to 10
kHz.

® AN-378 Reducing the
Average Power Consump-
tion of the ADXL50 ex-
plains techniques for con-
serving power to the
device.

® AN-379, Mounting Con-
siderations for the
ADXL50 explains how to
mount the accelerometer
® AN-380 Compensating
for the 0—g Offset Drift of
the ADXL50 explains how
to compensate for un-
avoidable zero-point drift.

Online with PROCOMM Plus
for Windows 2; by David
Wolfe. John Wiley & Sons,
Inc., 605 Third Avenue, New
York, NY 10158-0012; Phone:
1-800-CALL-WILEY; $22.95.
To get on Internet one
needs three things: a per
sonal computer, a modem,
and understandable com-
munications software that
is easy to use. PRO-
COMM Plus is a popular
software package for PC
users, but many who have
purchased it have run into
difficulties in installing, con-
figuring, and running the
program. This book makes
it easier for Windows users
to make the necessary
online connections.
Written for PROCOMM
users with all levels of PC
experience, Wolfe's book
explains how even begin-
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ners can master the pro-
gram, including installation,
customization, and speed-
ing up file transfers. Ad-
vanced topics include the
use of PROCOMM’s built-
in programming language,
external protocols, and
troubleshooting modem
hardware problems.

Included are explana-
tions of how to create fax
sheets with graphic icons,
transfer files, send faxes,
and view graphics as they
are downloaded. Instruc-
tions are given in designing
personalized graphical
user interfaces with the
program's Window builder
and dialog editor. You will
also learn how to use AS-
PECT to automate PRO-
COMM and put it to work
running BBS.

Signal Conditioners Design
Guide 1995. Calex Manufac-
turing Company, Inc., 2401
Stanwell Drive, Concord, CA
94520; Phone:
800-542-3355; Fax:
510-687-3333; 176 pages;
free.

This catalog illustrates
and describes the wide va-
riety of products offered by
Calex. Included are modu-
lar load cell and strain-gage
signal conditioners, DC-
isolated transmitters, con-
stant-current sources,
alarms, and DC differential
amplifiers. Also included
are DC/DC converters and
linear power supplies for
powering Calex instrumen-
tation modules.

The catalog includes
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BEST PROTO™ PROTOTYPING BOARDS
INCLUDE LOW NOISE POWER AND
GROUND PLANES, piated through holes,
predefined sites for SMD passives, and signal
names silk-screened on both sides. Engi-
neer's kit (pictured) is $129.50, 16-bit ISA card
is $32.50. Add $5 s&h (CA add 7.25% Sales
Tax). Distributors wanted. BEST PROTO,
Dept E5, Box 232440, San Diego, CA
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92183-2440 (619) 286-9000 ph/fax. Visa/MC.

Yours for only mﬂ’%
$7350 ol

Prices includes o’ ._}
shipping! Vg ?

HAVE A THOUSAND YUCKS FOR ONLY
THREE AND A HALF BUCKS! That comes
to one-third of a cent per laugh. Electronics
Comics is a compilation of over 125 riotous,
outrageous and phenomenal cartoons that
appeared in Popular Electronics and Elec-
tronics Now. Only $3.50—price includes
shipping. Claggk, Inc., Reprint Bookstore,
P.O. Box 4099, Farmingdale, NY 11735-
0793. All payments in U.S. funds. Sorry, no
orders outside U.S.A. and Canada. Check or
money order only—send no cash. NY state
residents add applicable tax. MAO4

CALL NOW
AND

RESERVE
YOUR SPACE

® 6 x rate $1,000.00 each insertion.

® Fast reader service cycle.

® Short lead time for the placement of
ads.

e 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
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specifications, circuit and
block diagrams, descrip-
tions, performance curves,
application information,
and a selection guide.

The subjects of the ap-
plication notes include
grounding and shielding
techniques and how to re-
duce transmitter EMI. Price
and ordering information is
included.

Power-Pak Primer #1. Con-
version Devices, Inc., 15
Jonathan Drive, Brockton,
MA 02401; Phone:
508-559-0880; Fax:
508-559-9288; 4 pages;
free.

This Conversion De-
vices technical note dis-
cusses the advantages and
disadvantages of both cen-

CIRCLE 345 ON FREE
INFORMATION CARD

tral and distributed power
systems.

The book defines both
central power and dis-
tributed-power architec-
tures, and explains the
impact of each on elec-
tronic designs. Topics in-
clude time to market,
system control and mon-
itoring, power distribution,
and system modification.

Circuit diagrams and ta-
bles included in the tech-
nical note illustrate impor
tant subjects. Q

www americanradiohistorv com

[m———————

! You can Build Gadgets! !

Here are 3 reasons why!

q D BP345—GETTING
G STARTED IN I

Practical Electronics PRACTICAL
ELECTRONICS $5.95 I
— If you are looking into I
'Q‘ j | launching an exciting
‘ hobby activity, this text
provides minimum es-
% sentials for the builder
and 30 easy-to-build fun

projects every experi- I
menter should toy with. Printed-circuit board
designs are included to give your project a pro- l
fessional appearance.

D BP349—
PRACTICAL OPTO-

ELECTRONIC e

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

.Practical Electronic

Music Projects D g::%%ﬁl

na et ELECTRONIC
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' The text contains a good-
ly number of practical
music projects most often
requested by musicians.
All the projects are refa-
tively low-in-cost to build

and all use standard, readily-available compo-

nents that you can buy. The project categories

are guitar, general music and MIDI.

Mail to:

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

Shipping Charges in USA & Canada
$0.0110 85.00............ $2.00 $30.01 10 $40.00.......$6.00
$5.010$10.00 $3.00  $40.01 to §50.00........$7.00
$10.01t0$20.00.......84.00 $50.01 and above.......$8.50
$20.01 to $30.00........$5.00

Sorry, no orders accepted outside of USA and
Canada. All payments must be in U.S. funds only.

[:I Number of books ordered.
Total price of DOOKS..........cccovvrnence.

Shipping (see chart) ..
Subtotal ...............
Sales Tax (NYS only)..
Total enclosed ..o

Name

Address

City State ___ZIP
I-Please allow 6-8 weeks for delivery.

$
.3
o
$
$
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VIDEO NEWS

WHAT’S NEWS

continued from page 6

continued from page 4

cassette the size of a DAT cassette.

DVC recorders will be capable of
recording in the bitstream mode,
but will also be sold with analog-to-
digital and digital-to-analog en-
coders, making it possible to record
analog video signals digitally and
feed them to an analog TV for play-
back. The 50-manufacturer DVC
group recently agreed to specs for
recording and storing the Grand Al-
liance HDTV system. One of the
most difficult problems in develop-
ing the digital recording system was
providing for special effects. In the
HDTV mode, it will record a sepa-
rate low-definition signal for special
effects.

DVC camcorders could start ap-
pearing early in 1996. Home DVC
recorders will accept either the
small camcorder cassette or a
larger one (about the size of an au-
dio cassette box) that can record for
4% hours in standard definition. Q

formance under realistic operating
conditions and not just in a carefully
controlled laboratory environment.

Printed circuit board
recycling

NEC Corporation has developed
a method for recycling printed cir
cuit board wastes in which PCB
mold residue is pulverized and sepa-
rated into copper-rich powder and
powder consisting of glass fiber and
resin. Together with IHI Corporation
and Nippon Trading Company, Ltd.,
NEC has found an application for
the recovered glass fiber and resin
powder as a high-quality filler for
resin-based coating material. The
recycled material outperforms con-
ventional coating materials such as
talc and carbonic acid calcium, offer-
ing double the tensile strength and
half the thermal expansion rate.

In the past, most PCB wastes
have ended up in landfills. It has

180 m

NEC’S RECYCLING METHOD for printed
circuit board wastes separates the cop-
per from the glass fibers and resin.

been difficult to recycle PCB wastes
because of the complex con-
struction of the material. It includes
copper in layered circuit patterns,
which is hard to pulverize, and ep-
oxy resin that is impossible to re-
melt. NEC's approach adopts a
crushing process and a fine-pul-
verizing process. Each component
of the PCB is selectively pulverized
and gravitationally separated. Q

Dual Channel DS Scope/Recorder

PC Parallel Port Dual Channel
Responsive Scope: bmegasamples/sec

$329 +

ship & tax NJ residents
VISA | Mastercard
Phone 201 837 8386
201 837 6597

e i
o A ey

I:II:I-I\p E. CHAN & autPuT

Fax

Features:

« Windows 3.1 VGA based
« 1 M Q2 Input Resistance
« 8-bit Multipiexed Input

« Rear Connection to Parallel Port

mission technology Inc.

Si]'|__‘|'|_|=o Box 3016

Teaneck, NJ 07666

« 2 BNC Probes (1:1)

« Store results to Disk or Print

« Built-in DC, RMS, PK to PK and
Frequency Meter

« Triggered with AC or DC Coupling - 10 gain ranges: 5v/dv to Smv/dv
« Scope or Real Time Rec. Mode
« 12 freq. ranges in scope mode
« User definable timebase from
.1 sec to s long as desired in
rec. mode with buffer for up to
16,000 samples per channel

« 16-bit user-defined output in
response to input signal setpeints

« Auto ranging in scope mode

« 300 KHz amplifier bandwidth

« Made in USA

« Easy instaliation / Auto port detect.
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Actual scope screen for signals greater than 100 KHz

Actual recorder screen for slow signals
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What Do These Prestigious

Aerovox:

DC Film and RFI Suppression Capacitors, Aluminum

Electrolytic and AC 0il Capacitors, EMI Filters

AP

Electrical/Electronic Connectors, IC Sockets,
PCB Switches

/ SM
RAD Engineering, Inc.

Cmmmm

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

Y

Miniature and Subminature Coaxial
Connectors and Cable Assemblies.

JAYAS CORPORATION

MLC, Tantalum and Thin Film Capacitors, Resistors.

Networks, Integrated Passive (omponents,
Trimmers, Oscillators, Resonators, Filters. Piezo
Devices, and Connectors

RGW

ELECTRONICS

High Density and Industry Standard
Connectors/Subsystems

CAROL

CAROL CaB(t COMPANY (NC
Electronic and Electrical Wire and (able and
Power Supply Cords

s

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

.""Commum'cations

Instruments, Inc.
CII Midtex
Relays and Solenoids

coofe

Bussmann
Fuses, Fuseholders, Fuse Blocks, and Fuse
Accessories

CORNELL
DUBILIER

Capacitors-Aluminum Electrolytics, Mica,
AC 0il, Film, MICA Paper and Relays

A COMPANY OF

DALE

Dale Electronics, Inc.

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

cpgmmmtmm
INDUSTRIES. INC.

Batteries: Computer, Cordless Phone, Laptop,
Scanner, Alarm and Medical
Antennas: (Cordless Phone and Scanner

WIRE AND CABLE L.F.

E.T-N

Eaton Corporation, Commercial
& Military Controls Operation

Switches, Relays, Displays and Keyboards

= \¢/
I
ELECTRONICS

Quartz Crystals, Clock Oscillators, Surface Mount

Products, Programmable Devices

A
GERNSBACK

PUBLICATION

Electronics Now Magazine

C@Gmmnmn

Relays and Solenoids

KEMET

Electronics Corporation

Multilayer Ceramic and Solid Tantalum
Capacitors

(O spPEER

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

North American Capacitor Company

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

M-tron

Quara Crystal
Hybrid Oscillators

Companies Have. In Common?

®

wmullata

Fixed Ceramic Capacitors, Yariable (apacitors and
Resistors, Crystal Oscillators, Ceramic Filters,
Resonators, EMI Filters, Hybrid Circuits and more.

Panasonic

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

Philips Components

Phiips Eleccronics North America Corporation

Resistors, Ferrite (omponents
Alluminum Electrolytic, Film & Ceramic Capacitors

Thevy sell
throush

clistril>utoars,

They bhelongs
tor the 1L AL

Thev belone
O VoL

venclorr list.,

Quam

Loudspeakers and Commercial Sound Products

Rohm Electronics Division

Resistors, Ceramic Capacitors,
Transistors/Diodes, Opto

and IC's

P

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

A COMPANY OF

v

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

A Raytheen Company

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

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

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

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

availability through distribution
membership in E.LA.

Our®
70th

7o e e s Anniversary
et oy Year

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

Washington, D.C. 20006

Phone: (202) 457-4930

Fax: (202) 457-4985

Committed to the competitiveness
of the American electronics
producer.
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Getting
Gonnected to the
Internet

THE INTERNET, LITTLE MORE THAN
an academic network only a few
years ago, is quickly becoming a
global information resource for
both companies and individu-
als. With the explosive growth of
Internet service providers and
bundled packages of software
and documentation, getting
online is now faster and easier
than ever before. This article
takes you inside of the Internet,
shows you how to go online, and
explains the tools you need to
take full advantage of what the
Internet has to offer.

The Internet began as a gov-
ernment networking experi-
ment in the late 1960s and has
quickly evolved into a complex
series of networks that extends
around the world. With thou-
sands of university, govern-
ment, and private industry
networks already joined to-
gether, the Internet represents
an unprecedented information
resource for individual comput-
er users and businesses of all
sizes. According to The Internet
Society, there are already 30 mil-
lion or more active Internet
users—a number that is swell-
ing by 160,000 users each
month.

What is the Internet?
Expressed simply-—perhaps
over simplified—the Internet is
nothing more than a network of
networks. The individual net-
works that make up the Inter-
net are owned and operated by
their particular university or re-
search center, so no one really
“owns” the Internet. There is no
centralized authority or admin-
istration as there is with com-
mercial online services such as
CompuServe or America

The Internet is growing
at an phenominal rate.
Isn’t it time you got connected?

e
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Online. Each network is totally
independent.

This independence is the
main reason why the Internet is
so unregulated and why indi-
vidual users and ordinary busi-
nesses have had so much
trouble getting connected until
recently. [t’s also the reason why
the Internet can be so over-
whelming to new users. The In-
ternet offers access to thou-
sands of networks, but unless
you know what you are looking
for and where it is located, you'll
never find it unless you stumble
upon it. New users often feel as
if they're afloat on a sea of infor-
mation without a compass.

The Internet had its start in
the early 1970s, when the US
Defense Department wanted to
build a computer network that
would link its network, called
ARPAnet, to other radio and sat-
ellite networks. The network
was intended primarily to sup-
port military research.

One of the important ele-
ments of the network design
was that it had to be reliable
even if its individual compo-
nents weren't—for example, it
had to work even in the event of
a nuclear war.

Since reliability was essen-
tial, communication was in-
tended to take place between
two computers directly, without

regard to the path between
them. Any portion of the net-
work could be disabled, and
communication would assume
one of several alternative paths
to the destination. The message
being sent was enclosed in a
standardized “envelope” known
as an internet-protocol (IP)
packet. Each IP packet con-
tained the “address” of the des-
tination machine.

The ARPAnet project con-
tinued into the early 1980s
along with the development of
local-area networks (LANs).
Most LAN workstations in the
early 1980s ran the Unix operat-
ing system which had IP net-
working built-in. Organiza-
tions with their own LANs
preferred to connect to the AR-
PAnet rather than a single time-
sharing computer at their own
location. Since Unix supported
IP communication, a connec-
tion proved rather straightfor-
ward, although using the sys-
tem on the ARPAnet required
proficiency with Unix.

By the late 1980s, the Nation-
al Science Foundation (NSF)
built its own network (called
NSFNET) which was based on
ARPAnet’s IP communication
technology. NSFNET was de-
signed to support five super-
computer centers located
around the country. The intent

was to make supercomputing
resources—which previously
had been available to only a
few— available for university re-
search.

All five supercomputer cen-
ters needed to be connected to-
gether, and all of the univer-
sities had to be connected to the
centers as well. It would have
been prohibitively expensive to
connect each university to the
NSFNET directly because of the
cost of the required dedicated
telephone lines. Instead, the
NSF created regional networks
which allowed each site to be
connected in a daisy chain fash-
ion, as well as allow connections
for local clients. Thus, mes-
sages could be exchanged from
computer to computer by pass-
ing messages back and forth
along the daisy chain. This ar-
chitecture was the forerunner
of what we know as the Internet.

By the late 1980s, the
NSFNET became overloaded.
Merit Network, Inc. upgraded
the NSF network and opened
access to academic researchers,
government organizations, and
contractors. Access was also ex-
tended to other countries allied
to the United States.

Today, the network built by
the NSF forms the backbone of
the Internet. But that backbone
is joined by over 5000 regional,
state, campus, and corporate
networks. Links to Canada, Eu-
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Internetl Connection rope, Japan, Australia, Central
America, and South America

are now operational.
" Like all government works,
. ! SOLIRY use of the Internet for “personal
’ [ I Taadibal Al Sl ain” has largely been pro-
% YOS LI B Sl }glibited. Howe\ir,ycommercial
SHR e S eyt izations see the Internet

M Gtre sy N gresas &3 Electronic Frontier Foundation organizati let f i
53 Consortium for School Networking SRk SO ST
Ir_—, wired Magazine goods and services. By 1992, re-
. £3 Mac Communications Forum strictions on the commercial
.I E [ PC Communications Forum use of the Internet were re-
w— £ Intemnet Connection Message Board voked. Today, there are actually
Clophit & Mlaling Lists more commercial sites using
WS Databases the Internet than educational
and research organizations.
!I That trend will almost certainly
continue as more users and
e AR ik businesses come online.
MAIN MER [ MEMEER SCRVICES J INDIEX Why use the Internet?

The size and scope of the In-
ternet is truly impressive, but
what’s in it for you? The Inter-

AMERICA ONLINE'S MAIN Internet-services menu. AOL’s Internet offerings have
fallen behind some of the other major online services.
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www.americanradiohistory.com

net’s resources are staggering
but, unless you have a specific
need, there is a great deal of in-
formation that you will probably
never use. However, there are
four compelling activities that
virtually any reader of Elec-

tronics Now can benefit from: E-

mail, Usenet news, file trans-
fers, and information browsing,.

E-mail. Electronic mail or E-
mail allows you to exchange
messages with anyone on the
Internet. That includes any sys-
tem with an Internet gateway,
such as CompuServe, America
Online, and even many comput-
er bulletin-board systems
(BBS). E-mail is typically much
faster—and generally much
cheaper—than traditional mail.

Many manufacturers are
starting to use the Internet as
the forum of choice for national
and international tech-support.
As a result, your product ques-
tions and problems can typ-
ically be answered with less
frustration from “time-on-hold”
on a telephone call. There is lit-
tle doubt that “live” tech-sup-
port is fading fast as manufac-
turers try to reduce their load of
clogged telephone lines.

Usenet newsgroups. There is
an incredible variety of elec-
tronic discussion groups (or
Usenet news groups) available
on the Internet. Topics range
from the mundane to the bi-
zarre. By “subscribing” to each
news group of interest, you can
stay in touch with the very latest
discussions, opinions, and
happenings.

An alternative to the news
group is the mail list which
echoes copies of pertinent E-
mail to all members of the par-
ticular list(s). This allows you to
keep abreast of the latest news
and information in areas that

interest you. Like news groups,

there are a wide variety of mail
lists available on the Internet.
File transfer There is a multi-
tude of files and utilities avail-
able on the Internet in the form
of shareware and freeware.
Using file transfer protocol
(FTP) utilities, you are able to
retrieve or upload files from a
computer in Tokyo as easily as
you could from a computer in
the next room or down the

COMPU

ERY

s
Internet Services

About tha Irtemst
About irtetnet Mail

[2 About the Irtemet Forums

Ml intemet New Users Forum +

) Intesnet Resowces Forum +
Irdemat Publishing Forum +

3} Intemet Feadback
Special Pricing - The Intemet Ciub
Direct Intemat Access [Dial PPP}
Now Access the Wordd Wide Web
Mmtmﬁmm

[t

Forum +

COMPUSERVE'S INTERNET ACCESS menu. Compuserve is becoming more ag-

gressive in its Internet services.

street—it really doesn’t matter
where the other computer is lo-
cated.

Information. As an Internet
user, you will find everything
from weather reports and space
photographs to government
databases. Traditionally, the
problem has been knowing
what’s available and knowing
where to find it. There are few
accurate guides to Internet re-
sources—there is simply too
much change and growth.

Fortunately, there are a grow-
ing number of utilities that
make it possible to navigate
easily through Internet re-
sources in order to find what is
available. Browsing tools allow
you to traverse from system to
system and review their offer-
ings in a matter of moments.

How to Connect

Connecting to the Internet
has always been somewhat of a
chore. This was due in part to
the lack of central authority,
and in part to the lack of person-
al computers powerful enough
to interact with the Internet
effectively. Only a few years ago,
getting an Internet account was
a matter of who you knew. It typ-
ically required a mainframe and

wwWwW americanradiohistorv com

network at a university or re-
search organization before an
Internet connection could be es-
tablished. Then, individual ac-
counts were distributed as
needed to students, educators,
researchers - whoever had a
good reason to be online.

Even as PCs and operating
systems became powerful
enough to “stand alone” on In-
ternet, the problem was where
to connect. This later problem
has largely been resolved by the
growth of local Internet service
providers who have their net-
works connected to the Inter-
net, and sell access on their
networks to individuals, busi-
nesses, and other networks.

You can't simply splice a cable
and wind up with Internet ac-
cess. An Internet service pro-
vider therefore becomes a valu-
able friend and ally. Remember
that the Internet is not centrally
managed, so there is no one
place you can go to sign up. A
service provider is a company
which owns and operates a net-
work which has assess to the
Internet. In turn, the service
provider can supply you with
several types of connections.
The service provider charges
you a fee for your connection

MON S2IUONI3|3 ‘GE6 L AP

(2]
w


www.americanradiohistory.com

Electronics Now, July 1995

w
H

035975X $28.95
Hardcover

{ THE GIANT BOOK OF

| ELECTRONICS |
PROJECTS |

1367P $29.95

036432X $27.95
Hardcover

4256P $18.95

COMMUNICATIONS
LICENSING AND |
CERTIFICATION |
EXAMINATIONS I

THE COMPLETE
TAB REFERENCE

s oot d B

" 0708223.XX  $44.95
Counts as 2/Hardcover

| 3

4360H-XX  $34.95
Counts as 2/Hardcover

k 2

4 . Soull
0111049-XX  $49.95
Counts as 2/Hardcover

0306362 $13.95

BUILD YOUR OWN |

4261P $24.95

Home Remote-Contre
& Automation Projects

[

3795P $19.95

!
4 TEST EQUIPMENT
|
:

0681562 §19.95

BUILD VOUR OWN

1604P $17.95

4204H-XX  $39.95
Counts as 2/Hardcover

“BURD vouR OwN

2724P $17.95
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(telephone line charges are sep-
arate), and a portion of those
proceeds go to support the In-
ternet as a whole.

It is important for you to re-
member that not all service pro-
viders are created equal. The
quality, cost, and reliability of
their services can vary radically
between providers. Some ser-
vice providers offer regional
coverage, while others offer na-
tional support. Many provide
service for only a local area.
Since all providers are owned
and managed independently,
any individual provider might
not suit your needs. Some are
simply better than others.

Your best course is to shop
around and compare the deals
offered by each provider. Al-
though some people feel more
secure with a large, established
national service provider, others
like the cost benefits and cus-
tomer service that local pro-
viders are known for.

Today, a service provider can
offer three typical paths to the
Internet; the direct connection,
the dial-in connection, and the
online service. Each path car-
ries its share of requirements
and costs, so consider your
needs before proceeding.

Direct connection. A direct
connection is clearly the most

ttp://www.ncsa, uiuc, edu/SDG/S oftware/Masaic/NCSAMosaicHome. html g

THE WORLD WIDE WEB, with its grapical capabilities, is generating a lot of excitement
on the Internet. A web browser, such as Mosaic shown here, provides point-and click

access to information.

Custom FTP

D

THE CHAMELION SAMPLER packaged with the Internet Membership Kit contains the
most Important applications you’ll need online.
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powerful and expensive form of
Internet connection. In effect,
you must have (or be part of) a
network. You will then need a
dedicated telephone line such
as a 56 kilobit per second (kbps)
line, or a T1 (1.5 megabits per
second) line. You’'ll also need
special hardware and software
(typically purchased or leased
from your service provider) to
support your connection to the
service provider.

A direct connection offers
some distinct advantages. For
example, you can set up an FTP
server which allows outside in-
dividuals and organizations to
access your systems. In effect,
you become a tangible new part
of the Internet. Commercial or-
ganizations moving to do busi-
ness on the Internet often take
advantage of that capability.
Next, a direct connection keeps
you permanently online. And
third, at 56 kbps or faster, file
transfers will be accomplished
much faster than with a stan-
dard dial-up line.

Unfortunately, the direct con-
nection carries a substantial
cost. A dedicated connection
can easily cost an organization
$15,000 to $20,000 or more in
the first year, and a bit less each
subsequent year. A direct con-
nection is reserved for organiza-
tions which need and can afford
them.

Dial-in connection. As an al-
ternative to direct connections,
most service providers offer
dial-in (or dial-up) connections.
The dial-in connection is a me-
dium-performance connection
which requires only a PC and a
modem. In general, the faster
the modem, the better. The dial-
in account works much like
other standard online services:
you dial a number to your ser-
vice provider, establish a
modem connection, and enjoy
your Internet access.

The dial-in connection can of-
fer varying degrees of access.
Many providers offer a Unix
shell account, which might give
menu access to E-mail and
newsgroups. Others might pro-
vide FTP and Telnet capability.

Another kind of dial-in con-
nection is the SLIP or PPP ac-
count, which requires that you
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run software and TCP/IP drivers
onyour PC to match the connec-
tion type.

SLIP and PPP connections
provide virtually all of the ca-
pabilities that a direct connec-
tion would, because, in essence,
the connection puts your com-
puter directly on the Internet.
(With a Unix shell account, your
computer isacting as a terminal
of a computer that is on the In-
ternet.) With a SLIP or PPP ac-
count, your connection is active
only while the modem connec-
tion is established. Thus, the
cost is only a per-hour connect
fee (usually under $100 for 80
hours/month of service). If you
are making a toll call for access,
you can expect to pay a toll fee as
well. Even with toll charges, a
dial-in connection is the pre-
ferred type of Internet access for
individuals and many small-
businesses.

Most service providers can
easily support SLIP accounts,
and much of the bundled soft-
ware out there is written for
SLIP operation. PPP is a slightly
newer and more effective pro-
tocol, but fewer service pro-
viders support it, and less of the
avatilable software is designed to
take advantage of it.

Dial-in connections are great-
ly simplified by the trend toward
“bundling” Internet access soft-
ware and TCP/IP drivers with
reference books. There are a
number of good starter bundies
out there; the one discussed
here is the Internet Mem-
bership Kit from Ventana Press.
Although its Chameleon
Sampler software was not the
simplest software to configure,
it has everything needed to go
online.

Even if you choose to buy a
different bundle, the require-
ments and the process is gener-
ally the same. The PC itself
should be based on a 386 or
faster CPU, and it should have
four megabytes or more of RAM,
DOS 5.0 or later, Windows 3.1 or
later, and at least 10MB of avail-
able hard drive space.

The steps to getting con-
nected are:

1) Install the bundled software
under Windows.
2) Choose a service provider—
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A GRAPHICAL INTERFACE is not
tion—from the internet.

publishers that bundle books
and software generally strike ex-
cellent deals with national ser-
vice providers.

required to get what’s really important—informa-

3} Call the chosen provider by
phone or BBS to establish the
account.

4) Wait a day or two for the ac-

INTERNET GLOSSARY

Archie—A system used for locating
files stored on FTP servers.

Backbone—The main supporting
network infrastructure which composes
the Internet.

Finger—A software feature used to
determine if another particular user is
logged onto the Internet, and can be
used to find E-mail addresses.

FTP (File Transfer Protocol)—A
protocol that describes the transfer of
files between a host and remote com-
puter.

Gopher—An internet search tool (a
“browser”) that presents information as
a hierarchy of menus or table of con-
tents.

IP (Internet Protocol)}—A standard
protocol that describes how packets of
data are transported across the Internet
and interpreted as a message.

News group—A forum or conference
area (similar to a BBS or other online
service) where you can post messages
on a specific topic.

NNTP (Network News Transport
Protocol)—An extension of TCP/IP
which describes how news group mes-
sages are transported between various
compatible servers.

PING (Packet Internet Gopher)—A
TCP/iP utility that simply sends packets
of information to another computer on
the Internet - this can be used to deter-
mine if a certain computer is connected.

Protocol—A set of rules or standards
that describe operational charac-
teristics.

Router—A combination of hardware

and software that directs messages be-
tween LANSs.

SLIP/PPP (Serial Line IP/Point-to-
Point Protocol)—Two popular pro-
tocols that allow dial-in access to the
Internet through a serial (modem) link.

SMTP (Simpie Mail Transfer Pro-
tocol)}—The TCP/IP protocol that de-
fines how E-mail moves between host
and user systems.

TCP/IP (Transmission Control Pro-
tocol/Internet Protocol}—A complete
combination of network and transport
protocols that aliow a PC to interact with
other PCs or networks on the internet.

Telnet—A terminal emulation pro-
gram that allows you to access other
computers on the Internet in an interac-
tive fashion.

Usenet—The full complement of
news groups available on the internet.

Veronica—A browsing tool (similar to
Archie or Gohper) that searches the text
appearing in Gopher menus.

WAIS (Wide Area Information
Server)—Software to index large text
files. It also finds and retrieves docu-
ments based on user-defined keywords.

WHIOS—A TCP/IP utility that allows
you query various servers about other
Internet users.

Winsock (Windows Socket)—A
Windows API that lets Windows applica-
tions run on a TCP/IP network.

WWW (World-Wide Web)—A net-
work of servers using hypertext links to
find and access files - many servers of-
fer sound and video support.
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count to be activated.
5) Configure the bundled soft-
ware and start your access.
Once you are finally online,
you can download (or “FTP") ad-
ditional shareware or freeware
utilities which offer even better
mail, news, or browsing ca-
pabilities.

Online services

Of course, there are quite a
few readers who don't need or
want all of the services offered
on the Internet. An online ser-
vice such as CompuServe,
America Online, or Delphi al-
ready serves most of their
needs. If you already subscribe
to an online service or high-end
bulletin board service (BBS),
you also have limited access to
the Internet—the number and
quality of the services that are
offered depend on the particular
service, and the price varies as
well. Contact the customer ser-
vice department of your pre-
ferred online service for a
breakdown of their available In-
ternet services.

Addressing and naming

Of all the subtle complexities
of the Internet, few evoke more
frustration and confusion
among new users than naming
conventions. On the surface,
that collection of numbers and
nonsense words may seem ar-
cane or even random. But there
is a method to the madness.

Each computer connected to
the Internet has two addresses;
an IP address, and a domain
name. The IP address is a series
of four numbers (each less than
256) which are separated by pe-
riods. For example, a typical IP
address might look like;
134.84.101.1. For the most part,
you do not have to concern your-
self with remembering IP ad-
dresses—just the domain
name.

There are actually several
types of names involved in the
naming process; the user name,
the domain name, and the top
domain name. The user name is
the alphanumeric string that
identifies you as an individual.
A user name can be completely
arcane (such as axcl3ex), but if
you are in a position to choose

your own user name, pick one
that will be meaningful to you
and the people who will be send-
ing you E-mail. For example, my
user name, sbigelow, is based
on my real name.

The domain name generally
refers to the supporting net-
work (or service provider) that
your computer is connected to,
and is separated into two parts;
the domain name itself, fol-
lowed by a three-character top
domain name. For my account,
the domain name would be
cerfnet, and the top domain
would be com. Taken together,
my Internet name |is
sbigelow@cerfnet.com - pro-
nounced “s-bigelow at surf-net
dot com.” Feel free to send me
some E-mail when you get
online.

Of course, the names men-
tioned so far are pretty simple.
What happens with a address
like: j—jones@rab-
bit.oit.unc.edu? Well, reading
the address gets a bit more com-
plicated, but the basic rules are
the same. First, the user name
(j—jones) is easy enough to find.
The term right after the @ sym-
bol is the computer’s name (rab-
bit), and the top domain name
(edu) identifies the address as
an educational institution. The
string “oit” represents Office of
Information and Technology,
while the string “unc” indicates
the University of North Caro-
lina. Unfortunately, you might
not know that by simply looking
at the symbols. What this
means for you is that not all ad-
dresses are self-explanatory.

You can tell a bit about the
type of domain from looking at
the top domain name. The three
character code explains what
type of organization the domain
represents. There are six top do-
main names that are generally
used in the United States:
com—a commercial business or
organization
edu—an educational institu-
tion such as a college or univer-
sity
gov—a government department
or organization
mil—a military installation or
organization
net—network resources - an in-
tegral part of the Internet in-
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frastructure
org—typically a non-profit or
other organization

For users outside of the US,
the top domain name is a two
character country code. Such
geographic addressing is also
used in the U.S., in which case
an address might look some-
thing like: user@well.sf.ca.us.

Tools of the trade

Once you are finally online
with a dedicated or dial-in con-
nection, you will be faced with
the challenges of exploring the
Internet. Over the years, a vari-
ety of tools have developed to
serve each individual function.
Let'sassume that you're an indi-
vidual user who has purchased
bundled software and docu-
mentation.

The tools that come with your
bundled software are certainly
useful and functional, but few
packages contain the full-blown
versions of those tools. This
means that while you'll be able
to perform a variety of func-
tions, you probably can not take
fulladvantage of the Internet. At
the very least, a bundled soft-
ware package will offer five
working areas;

The TCP/IP stack. This is a
vital background utility which
allows your Windows PC to com-
municate with your service pro-
vider through standard TCP/IP
The TCP/IP stack is typically
loaded before dialing your ser-
vice provider, and unloads after
the connection is severed. With-
out this function, your individ-
ual dial-in connection would
not work.

E-mail utility. Virtually all
bundled Internet software of-
fers an E-mail utility which al-
lows you to retrieve and create
your own E-mail. Mail utilities
vary in quality and efficiency,
but they get the job done.

FTP utility. Part of the power
of the Internet is your ability to
get into other computers
around the world to upload or
download files. Software bun-
dles typically provide a basic
FTP utility. Using FTP, you can
download articles, electronic
books, and other more powerful
Internet utilities.

Continued on page 88
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THE VIDEO REVOLUTION IS IN FULL
swing, capturing the world in
sound and action. The still cam-
era has been capturing trea-
sured moments for more than a
century. Both cross paths in
this video inverter project
which lets you view positive,
color-corrected photographic
images on a video monitor.
Have you ever held a color
negative up to a light and tried
to view it? It's difficult to identi-
fy the picture, let alone judge its
photographic merit. But if you
use the macro setting on your
camcorder to focus on a back-lit
photographic negative, the vid-
eo inverter presented here will
let you see a positive, color-cor-
rected image on a TV screen or
video monitor. Illumination is
provided by a small commer-
cially available light box or you
can improvise one with a fluo-
rescent bulb. A set of inexpen-
sive plastic filters between the
light source and the negative let
you maintain color balance for

Invert your
camcorder video output
to view photographic negatives.

various film types, lighting con-
ditions, and personal taste.

The video. inverter lets you
run your own mini photo lab.
You can look at your negatives
on-screen and crop them to ob-
tain the best composition. A TV
screen will show you how an ac-
tual enlargement might look.
You can experiment with ex-
posure and color balance to fine-
tune the mood of the picture.
You can also record your favorite
still shots on videotape for easy
group viewing.

The video inverter can also
save you money. Say, for exam-
ple, that you return from vaca-
tion with five rolls of film to be
developed. At S5 to 815 per roll
for standard prints. your bill
could add up to as much as $75.
But if you have a video inverter
and a camcorder, just tell the
photo lab that all you need is
developed negatives, which
should cost only about $15 for
all five rolls. Then you can view
the negatives on a TV screen

WwWWW americanradiohistorv com

INVERTER

JOSEPH L. SOUSA

and choose only the shots you
want to be printed by the photo
lab—or make a video tape of
them and forget about the
prints! If you have your own
darkroom, you can use the vid-
€0 inverter to preview color or
black and white negatives be-
fore printing.

How it works

As you probably already know,
a photographic negative is dark
where the resulting print will be
light and, conversely, the nega-
tive is light where the print will
be dark. This is very straightfor-
ward for black-and-white nega-
tives, but a little bit more
complicated for color negatives.
The principle of opposite color
values is used to impress color
on negative film. If you place
red, magenta, blue, cyan, green,
and yellow at equidistant points
on a circle as shown in Fig. 1,
the color on a negative will be
exactly opposite that of the color
print on the color wheel. For ex-
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ample, a red rose appears cyan
(blue-green) on the negative, a
yellow rain jacket appears blue,
and green grass appears
magenta (purple).

Another characteristic of a

MAGENTA

BLUE,

CYAN YELLOW

GREEN
FIG. 1—THIS COLOR CIRCLE, or color

wheel, shows the different colors that
are the opposites.

INPUT FROM
CAMCORDER |

85—t

INVERSION
CONTROL —

DONT INVERT

color negative is that the pho-
tographic emulsion is sus-
pended on a brown plastic film.
The brown hue varies from or-
angy-brick to purplish or gray-
green, depending on the man-
ufacturer of the film. To recreate
the original positive image from
a negative, as is done routinely
in the photographic print mak-
ing process, one must invert
light and dark, exchange each
color value for the opposite val-
ue, and neutralize the brown
hue of the negative.

The video signal

The NTSC RS-170 video sig-
nal carries luminance and chro-
minance information along
with synchronization signals.
The luminance part of the video
signal carries information
about the light and dark areas

LUMINANCE

CHROMINANCE

BLACK LEVEL

HORIZONTAL SYNC— |

WHITE LEVEL:

of the picture. The chromi-
nance part—3.58 MHz color
subcarriers—carries hue infor-
mation and color saturation in-
formation. The hue is deter-
mined by the subcarrier’s am-
plitude, and the saturation is
determined by its phase. The
vertical- and horizontal-sync
pulses mark the beginning of
each picture frame and each
line, respectively.

The colorburst contains eight
cycles of a 3.58-MHz sinewave
that acts as a reference to allow
demodulation of the chromi-
nance signal. The phase dif-
ference between the chromi-
nance signal and the colorburst
determines the hue.

The circuit inverts the lumi-
nance and chrominance signals
in the NTSC output from a cam-
corder, as shown in Fig. 2. How-

COLOR
BURST

S

{IC2-C PIN 13)

OUTPUT TO
VIDEO MONITOR
OR RF MODULATOR

WHITE LEVEL

CHROMINANCE

LUMINANCE

BLACK LEVEL

HORIZONTAL SYNC—"

FIG. 2—BY INVERTING THE NTSC VIDEO SIGNAL, photographic negatives can be

viewed as positives on a TV screen.

COLOR
BURST
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FIG. 3—SCHEMATIC DIAGRAM OF VIDEO INVERTER. The circuit is based on an
LM359 dual Norton op-amp and an LM339 quad voltage comparator.

PARTS LIST

All resistors are Y-watt, 5%

R1, R5—-10,000 ohms

R2—2200 ohms

R3—4700 ohms

R4—220,000 ohms

R6, R13, R14, R16—1000 ohms

R7—4700 ohms, trimmer potentiometer

R8—33,000 ohms

R9—8200 ohms

R10—47,000 ohms

R11—150 ohms

R12, R17—75 ohms

R15—22,000 ohms

Capacitors

C1, C4—10 pF, electrolytic

C2—100 pF, ceramic

C3—1 pF, ceramic

C5, C6—0.01 pF, ceramic

Semiconductors

IC1—LM359N Norton op-amp (National
Semiconductor or equiv.)

1IC2—LM339N quad comparator (Na-
tional Semiconductor or equiv)

IC3—78L05 5-volt regulator

D1-D4—1N4148 switching diode

Other components

S1—DPDT miniature toggle switch

J1, J2—male/temale RCA jacks and

shielded cabie (see text)
Miscellaneous: Case (Radio Shack
270-293), 9-voit battery clip, 9-volt
battery or battery eliminator (Radio
Shack 273-1552), mini light box
(Letraset Mini-Pro), Roscolux plastic
filters (Edmund Scientific N39,417),
PC board, wire, solder
ORDERING INFORMATION
® A single-sided PC board is avail-
able for $15.00 from Joseph L.
Sousa, 38 Cornish St., Lawrence,
MA 01841-1226. Check or money
order, only.
® A Letraset Mini-Pro light box is
Available from Charette, 31 Olym-
pia Ave., Woburn, MA 01888,
617-935-6000
e A similar, compact light box is
available for $19.95 + S&H from Vi-
sual Horizons, 181 Metro Park,
Rochester, NY 14623-2666,
716-424-5300, Fax 716-424-5313
o The Roscolux filters are avail-
able from Edmund Scientific Com-
pany, 101 E. Gloucester Pike,
Barrington, NJ 08007-1380,
609-573-6250
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ever, it leaves the vertical sync,
horizontal sync and colorburst
uninverted.

A blue roscolux plastic filter
between the negative and the
light source is usually required
to neutralize the brown tint in
the negative and adjust for
proper color balance. However,
some video cameras have a
manual white-balance control
that can achieve good color bal-
ance without the filters.

Properly decoding an NTSC
video signal without loosing po-
tential image resolution is chal-
lenging because the luminance
frequency spectrum overlaps
and interleaves with the chro-
minance spectrum. All of the
video inverter's processing is
done without splitting the lumi-
nance and chrominance into
separate signals to avoid any
loss of resolution. The blue plas-
tic filters eliminate the need to
demodulate and potentially de-
grade the NTSC video signal.

MON SOIU0N08(T ‘G661 AN

P
w


www.americanradiohistory.com

Electronics Now, July 1995

J ON J2
IN S1-a ouT
ST
o ST i
_? OFE +9V
]
| o
e .] I
| R4 R15 g P oo
¥ » -
| —RIT— R10 1 |
35—
, o123 e 5 ] A
@1 i’ 1 3 R13-—& ﬁ l
R16 1
t d b | R8
] I s . | iy L 1
7 s |
l A3
1 i S

FIG. 4—PARTS-PLACEMENT DIAGRAM. First install the three ICs, followed by polar-
ized capacitors, diodes, and then the rest of the components.

Circuit details

The video inverter circuit,
shown in Fig. 3, is based on an
LM359 dual Norton op-amp and
an LM339 quad voltage com-
parator. Those two ICs handle
DC restoration, sync detection
and processing, and buffering
and inversion of the video sig-
nal. The DC level of the video
signal is restored to 0.7 volt be-
cause the inputs of IC1-b oper-
ate at one diode voltage drop
above ground. Diodes D1 and
D3 charge the positive side of C1
to keep the bottom of the sync
pulses at +0.7 volt, and D2 lim-
its the maximum output of IC2-
a at pin 2 to +1 volt.

Comparator IC2-b acts as a
threshold detector set to detect
sync pulses 300 millivolts above
the restored DC level of 0.7 volt.
Components C2 and R4 stretch
the detected 4-microsecond
sync pulses to 8 microseconds
to include the duration of 8 cy-
cles of 3.58 MHz color burst
after the input sync pulse. Com-
parators IC2-c and -d buffer the
stretched sync pulse with open-
collector outputs at pins 13 and

e
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FIG. 5—THE PC BOARD is designed to
fitin the specified case without the need
for screws.

www americanradiohistorv com

14 to gate the buffer/inverter ac-
tion of the main amplifier IC1-a.

Resistor R3 sets the gain of
the inverting input of the main
video amplifier ICl-ato 2 (- Rl/
R3 = —2x]), while R4 sets the
gain of the non-inverting input
of ICl-a to 4 (RI/R4 = +4X).
These two inputs combine to
achieve an overall gain of +2 X
as a buffer or —2 X as an inver-
ter. During sync and colorburst
portions of the input signal,
IC2-c and -d outputs are open
and the overall gain is +2. The
rest of the time a low at the out-
put of IC2-d (pin 14) short cir-
cuits the non inverting +4 X
signal path for an overall gain of
—2X, while a low at IC2-c pin

- "1-7/8 INCHES

VIDEO INVERTER FOIL PATTERN.

13 injects the necessary offset in
the inverted video signal to keep
it above the black level. Potenti-
ometer R7 adjusts the black
level at the output to correspond
to the peak white level in the
negative. Resistor R12 matches
the output for 75 ohms.

A 78LO0O5 regulator (IC3) pro-
vides a stable 5-volt supply from
a 9-volt battery or AC adapter.
With a current drain is about 30
milliamperes, a 9-volt alkaline
battery should last about 10
hours. The 78L05 will output a
steady 5 volts until the battery
drops to 7 volts. At that point
the image colors will start wash-
ing out before the circuit stops
working completely. Switch Sl
turns power on and off, and also
bypasses the input video signal
around the video inverter cir-
cuit when it's turned off.
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FIG. 6—COMPLETED VIDEO INVERTER. This compact unit connects directly to other

video equipment.

Construction

For best performance, build
the video inverter on a PC
board. A foil pattern is provided
here if you want to make your
own board, or you can purchase
one from the source given in the
Parts List. The PC board was
designed to fit in a particular
case (see Parts List) without the
need for screws. The case con-
tains a compartment for a 9-volt
battery. You can use the mount-
ing holes on the board if you
choose a different case.

Figure 4 is the parts-place-
ment diagram for the PC board.
First install the three ICs, fol-
lowed by polarized capacitors,
diodes, and then the rest of the
components. Before connecting
the cables, inspect the board for
solder bridges, especially be-
tween the pins of ICs. Installing
the 9-volt battery clip lets you
use either a 9-volt battery or a 9-
volt battery eliminator.

Drill a %1e-inch hole on the
front panel for the power
switch. Locate the hole Y-inch
from the bottom of the panel so
that the switch won't interfere
with the PC board. Place a small
piece of cardboard between the
bottom of the PC board and the
cable connections to Sl to avoid
short circuits.

Input jack J1 is a male RCA
plug connected to the end of a
shielded cable. This will con-
nect directly to the video output

[}

of a camcorder. The output jack
J2 can be either a female RCA
jack to connect to a camcorder’s
RF modulator, or another male
RCA jack to connect directly toa
video monitor or VCR; either
should be connected to the
board by a length of shielded ca-
ble. A convenient way to sim-
plify wiring the jacks is to buy a
ready-made 3-foot patch cord
with your choice of jack and
plug on each end and cut it in
half. Then solder the cut ends to
the inverter circuit. You must
alsodrill holes in the case’s front
panel to pass the input and out-
put cables through. Figure 5
shows the board seated in the
case, and Fig. 6 shows the as-
sembly all buttoned up.

Test and adjustment

Before you close-up the case,
you must adjust R7 for the prop-
er black level of the inverted vid-
eo signal. The best way to make
this adjustment is to apply
power to the video inverter with
the input and output cables un-
connected, and then adjust R7
for a reading of 1.9 volts at J2. If
you don’t have a voltmeter, set
R7 about midway. Then, once
the inverter is connected to a
camcorder, finely adjust R7 to
make the black parts of the pic-
ture look right. The schematic
diagram in Fig. 3 shows several
DC voltage readings taken with
the input and output cables un-

wwWwW americanradiohistorv com

connected. You can use them to
help troubleshoot the circuit.

To view negatives, set a small
light box vertically in front of
the video camera, and hold the
negative to the box with a piece
of clear acetate. Cover the area
over the light box that is not
used to view the negative with
aluminum foil to reduce glare
and reflect as much light as pos-
sible through the negative. The
Roscolux filters measure 1%2 X
3% inches and are just big
enough for a 35 mm negative.

The camcorder must be set to
its macro setting and placed
right in front of the negative.
The camcorder should be free to
move back and forth to obtain
the best composition.

Wear cotton gloves intended
for photographic use to handle
the negatives to avoid leaving
fingerprints.

If your camcorder has a man-
ual white balance control try
using it to remove the blue cast
that the inverted color negative
will produce on the video
screen. If the white balance con-
trol doesn’'t do a good enough
job, use the Roscolux filters.
The right filter choice requires
some experimentation. If the
image is too blue, add a blue
filter. If the image is too red,
lighten the blue filter. If the
greens are weak and the image
is too purple, add a purple filter.
It seems paradoxical, but if
there is too much of one color on
the video screen, you must add
more of that color to the nega-
tive. Use the less saturated,
lighter filters, such as the No.
848, No. 849, No. 850, No. 842,
No. 804, and No. 825 filters. In
various combinations, those
Roscolux filters are most useful
for viewing negatives from dif-
ferent types of color film.

Set the color, tint, brightness,
and contrast controls on the TV
or video monitor for normal
viewing before using the video
inverter. You can tweak them to
achieve the best image after-
wards. If your TV set decodes
the vertical interval reference
(VIR) signal that is normally
broadcast by networks and TV
stations, be sure to turn the VIR
switch off while you are using
the video inverter. Q

MON SOIUOID9IT ‘G66 L Anr

&
(3]



www.americanradiohistory.com

Electronics Now, July 1995

EARLY TV

YCANING

MARTIN CLIFFORD

The first television systems,
cumbersome, short-range contraptions
that sent pulses over wires, were more
akin to facsimile than modern TV.

TELEVISION, BECAUSE OF ITS RELA-
tively recent public appearance,
is commonly believed to be a
younger spinoff of radio. How-
ever, its actual beginnings date
from the middle of the last cen-
tury, about the same time that
Samuel F. B. Morse invented the
telegraph, and this was 30 years
before Alexander Graham Bell
invented the telephone.

Nearly a century before televi-
sion became a practical reality
in 1923, it was known that
sound waves could be transmit-
ted as modulated electric cur-
rents in wires and that elec-
tromagnetic waves could be
transmitted without wires. So it
didn’t seem too far-fetched for
some visionaries to believe that
images could somehow beé con-
verted into electrical impulses
and sent to distant receivers.

Television as it exists today
owes an immense debt to many

famous inventors as well as
many unsung scientists, ex-
perimenters, and tinkerers who
contributed to the telegraph,
the telephone, radio transmis-
sion, moving pictures, and vac-
uum tubes. The technology has
been inexorably intertwined.

What most of us consider as
modern television was demon-
strated successfully before the
invention of electronic scan-
ning and the camera and pic-
ture tubes, but not before the
invention of the radio and cath-
ode-ray tubes. The object to be
televised was scanned mechan-
ically, and the received televised
image was either viewed directly
or projected onto a moving pic-
ture screen.

Lost in history

If you are willing to accept
that the transmission of still
pictures (even crude ones) and

text over wires was early televi-
sion, then television preceded
radio. However, if you insist
that television be defined as the
transmission and reception of
moving images by cable or
broadcast through space, then
radio came first. However, this
discussion is about the roots of
television by whatever name
you choose to call it.

Most radio amateurs, and sci-
ence history buffs can name the
most famous inventors in the
field of radio. These include Edi-
son, Fleming, de Forest, and
Amstrong. But even they might
be hard pressed to name even
one or two of television’s largely
unrecognized pioneers.

However, before identifying
some of the television’s pi-
oneers, it's worth reviewing the
physical and physiological
basis for television reception.

Tricking the brain

A fundamental property of the
human eye is persistence— the
ability of the eye to hold onto an
image for milliseconds after the
image has changed. This effect
permits us to see both moving
pictures and television. If a se-
ries of nearly identical cartoons
or pictures that differ only in
minor details are flipped rapidly
in front of you, the image will
appear to move. As the pages
snap by, you might perceive an
athlete jumping over a hurdle or
a horse galloping around a
racetrack.

The early television pioneers
were aware of this charac-
teristic. They recognized that all
picture elements do not have to
be transmitted simultaneously.
If they are transmitted in a se-
quence that is rapid enough,
the eyes will assemble them into
a complete picture. The pi-
oneers knew that persistence of
vision permits us to see movies.

For this reason, if all televi-
sion picture elements are trans-
mitted at the same time, the
speed must be fast enough for
the eye to retain the impression
of the first picture element be-
fore the last one arrives. In this
way, the illusion of simulta-
neous transmission is
achieved.

To obtain the desired result,
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the image must be broken down
into successive points of light
and dark or as a mosaic of pic-
ture elements or pixels. This
has become possible because of
the invention of different meth-
ods for object scanning. The ele-
ments of the mosaic are
translated into electrical im-
pulses in successive rows of ele-
ments called lines. The closer
together these scanning lines
are, the higher will be the defini-
tion of the picture.

The succession of lines that
form a picture is called a frame,

and the number of frames per

second is the repetition rate.
Thus, persistence of vision
combined with a frame rate that
exceeds the human eye's flicker
rate (about 30 frames per sec-
ond) are both necessary for
viewing television.

Morse's contribution

Samuel F.B. Morse, a portrait
painter, established the basic
principles of all electromagnetic
communications when he dem-
onstrated his telegraph system
in 1844, Although the discovery
that electric current flows
through a wire had been made
earlier, it was Morse who first
demonstrated that messages
could be transmitted by inter-
rupting that current to form a
series of long and short pulses
or dots and dashes.

With a battery (later voltage
from a central station), a send-
ing key, a receiver that would
make a noise, and a connecting
wire, the first telegraph system
was assembled. The key acti-
vated the sounder’s elec-
tromagnet, and the elec-
tromagnet then caused the
sounder to make an audible
click. The telegraph inspired
many investigators to believe
that if messages could be trans-
mitted over wires, pictures
could also be transmitted.

Facsimile shows up

One of the first television re-
searchers, English physicist Al-
exander Bain, built apparatus
that could transmit characters
and words over wire in 1842,
This apparatus, shown in Fig.
1, was a crude version of a fac-
simile machine. It depended on

TRANSMITTER
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FIG. 1—BAIN’S FACSIMILE MACHINE. Chemically-treated paper darkened where cur-
rent from brushes contacted embossed metal type in 1842,

embossed metal type, similar to
that used for printing news-
papers, and metal brushes
which moved horizontally
across chemically treated paper
in contact with the type.

The chemically treated paper
conducted current that
darkened the paper as it passed
from the brush to the embossed
metal typeface underneath. A
character pattern of the under-
lying letter was formed on the
paper, and the signal was then
sent over a bundle of wires to an
identical setup at the receiver
that reformed the letters.

The difficulty with Bain’s sys-
tem was that the brushes at the
receiver had to be synchronized
with those at the transmitter.
This was not easy to accomplish
with the technology available at
that time. But Bain succeeded
in demonstrating a practical
way to scan characters line-by-
line and transmit words and
text or graphics. a technique
that is fundamental to modern
television.

In 1847, another inventor
named Bakewell improved on
Bain's machine, as shown in
Fig. 2. Bakewell replaced the
bundle of wires that connected

DID YOU KNOW THAT?

8 The first text was transmitied by wire
In 1842,

& Piclures were transmitted by wire be-
twean Paris and Amiens in France in
1862,

& Nipkow invented the mechanical
scanning of moving objects in 1884,

* Baird demonstratad liva talevisian
broadcasting in 1923,

e Zworykin invented the iconoscope
camera lube for electronic scanning in
1923.

# Famswarth iInvented the improved im-
age orthicon picture tuba in 1928,

® Electronically-scanned telavision be-
came a reality in 1933.

the transmitter and receiver
with a single wire. Then, in-
stead of scanning a flat surface,
he set up a pair of cylinders that
revolved synchronously.

A drum with tin foil wrapped
on it was located at the trans-
mitter end. A picture to be
transmitted was painted on the
foil with shellac. When needle
N1 contacted the foil, it closed
the circuit permitting a current
to flow to needle N2 at the re-
ceiver. However, when needle NI
moved over the shellac drawing,
no current flowed.

The real significance of
Bakewell's apparatus was in its
ability to demonstrate automat-
ic signal switching and scan-
ning, not in its ability to
transmit a picture over a wire.
Mechanical linkage connected
both cylinders so they turned at
the same speed, eliminating the
difficulty in synchronizing the
brushes Bain invented. Syn-
chronized transmitted and re-
ceived signals is another re-
quirement for modern televi-
sion. Unfortunately, the me-
chanical linkage limited the
distance between transmitter
and receiver to distances mea-
sured in feet.

Bakewell’s apparatus had an-
other serious handicap: The
image at the receiver was not
only monochrome, but it was
monotone as well. The appara-
tus did not make possible gray
shades or tone gradations from
black to white. The signal trans-
mitted on the wire conductor
from the transmitter to the re-
ceiver consisted only of pulses of
uniform amplitude. The only
difference between pulses was
in their duty cycle (ratio of on-
to-off time), not strength.

Many researchers attempted
to improve on what Bain and
Bakewell had done. In 1865, two
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FIG. 2—BAKEWELL’S SYSTEM had tin-foil covered revolving drums for transmitting

and receiving recorded pictures in 1847.

FIG. 3—THOMAS EDISON experimented with sending letters and words punched in

tape by telegraph in 1873.
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FIG. 4—MIMAULT IMPROVED LETTER definition by increasing the number of metal

brushes to 49.

researchers, Vavin and Fri-
bourg, introduced punched
tape. The holes in the tape al-
lowed the metal brushes to
make contact with an underly-
ing metal roller, permitting a
flow of current. The hitch here
was that the reproduced images
were discontinuous, making
the system unsuitable for trans-
mitting complete pictures.
Thomas Edison began experi-
menting with punched tape in
1873, as shown in Fig. 3. Years

later, punched-tape found its
way into Teletype machines as a
data-storage medium. Paper
tape was also the storage media
for numerically controlled ma-
chines. Data was first obtained
with wire brushes making elec-
trical contact through holes in
the paper tape, but later the
brushes were replaced by solid-
state optocouplers.

Another television pioneer, a
Frenchman named Mimault,
also used chemically-treated pa-

per for receiving signals with as
many as 49 metal pins for scan-
ning. Figure 4 shows how Mim-
ault transmitted the letter “T."
M. Abbe Caselli, a French engi-
neer, transmitted drawings and
diagrams electrically over wires
in 1862. Caselli's system im-
proved over the apparatus of
both Bain and Bakewell, but it
was more than just a laboratory
curiosity. It actually transmit-
ted signals between Paris and
Amiens in France for several
years.

Even after the beginning of
the 20th century, inventors
were still hard at work trying to
devise ever more practical wire
transmission systems. One of
these was the TelAutograph, an
apparatus for transmitting
writing and pictures. It pro-
duced facsimiles at the receiv-
ing end with an electrically
controlled pen that made the
same motions as the transmit-
ting pen. Another system, Tele-
Pantagraph, could transmit
drawings over long distances by
telegraphy.

Selenium contribution

Selenium has a place in this
discussion because it was
prominent in early television ex-
periments. [t was also the first
semiconductor material to be
used commercially, well before
the invention of transistors. Al-
though discovered in 1820, 56
years passed before it was dis-
covered that selenium exhibited
high sensitivity to light. This
finding was exploited by the ear-
ly pioneers who wanted to con-
vert light energy to an electrical
signal.

Selenium is still found in
photoconductive cells, pho-
toelectric light meters, and in
the light-sensitive coating on
the drums of xerographic copy-
ing machines and laser
printers. The layer of selenium
on the drums is electrostatically
charged and then preferentially
discharged by intense selective
illumination.

The electrostatic image is
transmitted to paper by dusting
a plate with fine black or colored
toner powder and then the im-
age is “ironed”on the paper. Se-
lenium rectifiers were popular
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replacements for rectifier tubes
in the years before the introduc-
tion of silicon rectifiers and
transistors.

A French inventor named M.
Senlecq developed a system
called the Telectroscope in 1877.
The image to be transmitted
was reflected onto the ground
glass plate of a camera obscura.
That image was then traced,
line-by-line, with a fine-pointed
selenium stylus.The current
flowing from the transmitter to
the receiver depended on the
amount of light present at each
tiny spot. This was the first sys-
tem that received a picture con-
sisting of variations in light
level.

In 1880, Ayrton (the inventor
of the Ayrton shunt), Perry, and
Professor Kerr (inventor of the
Kerr cell) propoged a television
system based on selenium cells.
Their arrangement consisted of
many selenium cells, each con-
taining multiple wires. Each of
the cells contributed a small
amount of current, and total
current flow depended on the
light reaching it. In effect, the
system formed a mosaic. Many
years later the mosaic concept
would be adopted for the icon-
oscope camera tube.

The Ayrton-Perry-Kerr televi-
sion system was interconnected
with a large number of wires. At
the receiver, a corresponding
number of magnetic needles
moved, permitting light of vary-
ing intensity to pass through an
equal number of apertures.
Kerr also developed a receiver
based on electromagnets with
silvered ends illuminated by a
polarized beam oflight. The cur-
rents flowing through the elec-
tromagnets rotated the plane of
polarization as a function of the
light received at any given mo-
ment.

The ability of selenium to
change light energy to an elec-
trical signal was inhibited by
the crudeness of the early me-
chanical scanning systems.
This disparity led many inven-
tors to attempt improvement
breakthroughs. Although the
names of many of these inven-
tors have been lost in the dust-
bin of history, Alexander
Graham Bell took out a patent

for a television system that in-
cluded selenium components.

In 1880, a Boston inventor,
named G.R. Carey, developed a
system for transmitting the sig-
nal equivalents of picture ele-
ments simultaneously by set-
ting up a separate channel for
each picture element. His trans-
mitter was a disk with holes
drilled around the periphery, as
shown in Fig. 5. Each hole con-
tained a selenium element con-
nected to a transmission wire.

As an image was focused on
this disk, it was broken up into
as many picture elements as
there were holes in the disk.
Cary deserves credit as the in-
ventor of the multichannel
transmission system.

Light entered the right side of
the cylinder where it activated
many selenium cells. The elec-
trical output of all of the cells
was then brought out by indi-
vidual wires to a sheet of chemi-

CHEMICALLY"
PREPARED PAPER

FIG. 5—CAREY TRANSMITTED pictures
over wire bundles in 1879.

cally treated paper. The current
in each wire altered the com-
position of the paper to produce
a reproduction of the subject.
Each of the selenium cells effec-
tively corresponded with pic-
ture elements or pixels.

An inventor named De Ber-
nouchi invented apparatus that
eliminated the multiple wires.
Figure 6 is a drawing of the ap-
paratus. A light source (shown
at the left) was focused by a lens
onto a drum, around which was
wrapped photographic film.
The light from the film, varying
in strength and dependent on
light and dark areas of the film,
was reflected by a prism onto a
selenium cell, varying its resis-
tance value.

The selenium circuit con-
sisted of the selenium cells, a
DC voltage source, and the pri-
mary (P) of a transformer. The
signal appearing across the sec-
ondary (S) of the transformer
modulated the light produced
by an arclamp, a source of high-
intensity light. The light re-
flected from a parabolic reflector
onto a mirror before it passed
through a lens onto a drum
coated with a photosensitive
material.

Mechanical scanning invented
In 1883, Paul Nipkow, a Ger-
man television pioneer, inven-
ted the perforated spiral dis-
tributing disk or mechanical
scanner. His electrical telescope
was notable as the first suc-
cessful method for scanning
moving images. It remained in
use through the late 1920s, but
eventually was replaced by elec-
tronic scanning in the 1930s.
A series of perforations was
arranged in a spiral pattern
around the peripheries of iden-

PARABOLIC

REFLECTORS

FIG. 6—DE BERNOUCHI'S SYSTEM included selenium cell transducers and an arc

lamp as a light source.
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tical disks. One transmitted the
picture elements and the other
received them, as is shown in
Fig. 7. Each hole in the disk
passed in front of an aperture in
succession as the disk revolved.
This arrangement permitted
moving pictures to be sent over
wires and broadcast by radio.

Unfortunately, Nipkow was
ahead of his time because nei-
ther light-sensitive cells, pho-
toelectric cells, vacuum tubes,
nor cathode-ray tubes had been
invented. Moreover, there was
no wireless in 1884 when
Nipkow was granted his patent.
The work of Hertz and Marconi
was yet to be done

Transmission by radio

Morse inaugurated his tele-
graph system in 1844, 40 years
before Heinrich Hertz, a Ger-
man scientist, built his experi-
mental apparatus that first
transmitted feeble radio signals
generated by man through
space. Hertz carried out his
landmark experiments in radio
wave transmission with an os-
cillator as a crude transmitter
and a detector forming a crude
receiver. He confirmed the theo-
ry proposed by the English
physicist, Clerk Maxwell, that
radio waves differ from light
waves only in wavelength and
frequency.

But it remained for Guglielmo
Marconi, an Italian engineer, to
pick up where Hertz left off and
startle the world with practical
radio transmission. And he did
it without vacuum tubes! Mar-
coni built an induction coil and
an oscillator which he con-
nected to an antenna, permit-
ting him to generate and radiate
far stronger modulated elec-
tromagnetic waves than Hertz
could produce.

With a similar receiving an-
tenna and a crude receiver, Mar-
coni was soon transmitting and
receiving Morse code signals
over distances of hundreds of
feet. By 1895 he was transmit-
ting over distances of miles, and
on December 12, 1901 he re-
ceived coded signals in New-
foundland sent from his trans-
mitter in Cornwall, England,
2,170 miles away.

Some 30 years passed from

SELEWNILIM CE

POLARIZING
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FIG. 7—NIPKOW’S PERFORATED SPIRAL DISK made mechanical scanning a reality

in 1884,

the inauguration of Morse’s tele-
graph until Alexander Graham
Bell, a Scottish-American
speech professor and teacher of
the deaf, accidentally stumbled
on the apparatus that would
later become the telephone.
However, it took Bell nearly an-
other year of diligent experi-
mentation before he was able to
improve his apparatus enough
so that his assistant, Thomas
Watson, could hear him speak a
clear sentence.

In 1904, Arthur Korn, a Ger-
man professor of physics, trans-
mitted photographs by wire. A
photo film was placed on a re-
volving glass drum inside a cyl-
inder lighted only by a small
aperture. The light passed
through both the film and glass.
Thelight rays, modulated by the
lights and shadows of the pic-
ture on film as the drum rotat-
ed, passed through a prism and
were focused on a battery-
powered selenium cell.

With this system, Professor
Korn sent photos over tele-
phone wires from Munich to
Nuremberg in 1904. In 1907 he
sent wire photos from Europe to
England. However, in 1922 Pro-
fessor Korn achieved an impor-
tant breakthrough by adapting
his system to radio transmis-
sion. Figure 8 is a simplified di-
agram of his transmission
system.

Pictures radioed by this
method were in the form of half-
tone groups of dots. They were
received by a typewriter modi-
fied so that it printed out dots of
various sizes instead of letters.
A picture was radioed from
Berlin to Maine in 1922 in about

SENDING  _LE LE RECENVING
STATION = = graTiON

FIG. 8—KORN TRANSMITTED pictures
over wire before devising a system for
broadcasting them by radio in 1922.

40 minutes.

The Bell Telephone Laborato-
ries improved on Professor
Korn'’s original invention by de-
veloping a system of pho-
totelegraphy. It was similar to
Korn’s invention, but with some
important modifications: A
photoelectric cell replaced the
selenium cell, and the rotating
cylinders were kept syn-
chronized by electrical tuning
forks.

Although the Bell Laborato-
ries improved upon Korn's
work, the laboratories were in-
terested only in transmitting
pictures over telephone lines
while Korn is credited with mov-
ing television into the realm of
radio broadcasting.

John Baird, a Scottish inven-
tor, devised a system that proj-
ected televised shadows onto a
screen, and he was the first per-
son to demonstrate television to
the public in 1923. Baird’s
transmitter consisted of a
Nipkow disk that had 17 lenses
in each of its peripheral perfora-
tions. The object to be televised
was strongly illuminated and lo-

Continued on page 74
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with your computer.

CONVENTIONAL LIGHT-EMITTING DI-
ode display modules require pe-
ripheral devices such as ASCI
decoders and drivers to drive
and control them. However,
later generation LED displays
contain these and other func-
tions, such as display multi-
plexing and character memory.
This component consolidation
saves circuit board space, as-
sembly time, and cost, and it
makes the newer displays com-
patible with and controllable by
microprocessors and microcon-
trollers. Consequently, they are
called “smart” or “intelligent”
displays.™

Conventional numeric and al-
phanumeric LED modules dis-
plays are found in a wide range
of consumer appliances and en-
tertainment products as well as
business machines, medical
equipment, and test equip-
ment. These single or multi-
character modules are typically
priced under 85, However, the
cost of a complete display sys-
tem adds up when the price pe-
ripheral devices and assembly

multicharacter displays |s=

labor are included. Moreover, a
multicomponent display sys-
tem occupies several square
inches of the circuit board's
“real estate.”

Smart or intelligent LED dis-
plays can be found in telecom-
munications equipment, porta-
ble telephones, bench test
equipment, airborne elec-
tronics, and medical equip-
ment. The least expensive
eight-character alphanumeric
LED dot-matrix modules are
priced at about $40. They can
display numbers, letters, and
symbols in a rapid sequence.to
form messages under computer
control. When stacked end-to-
end or side-by-side they can
spell out complete sentences.
When packaged in familiar
dual-in line cases with 0.10-
inch pin spacing (pitch), the
modules can be plugged into
standard sockets or soldered di-
rectly to circuit boards.

The subject of this article is
the HDSP211X-212X-250X se-
ries of eight -digit LED alpha-
numeric, dot-matrix displays

www americanradiohistorv com
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made by Hewlett-Packard. This
article will explain how they can
be programmed to present mes-
sages under the control of an
IBM or compatible personal
computer. In addition to provid-
ing the background and infor-
mation you ‘Il need if you want to
add a “smart” LED display to
your own project, the article isa
practical introduction to the
subject of interfacing personal
computers with external de-
vices and circuits.

The HDSP211X-212X family

There are 11 different part
numbers in the Hewlett-Pack-
ard HDSP-211X/-212X/250X se-
ries Figure 1 is an outline
drawing for the HDSP-211X and
HDSP-212X products. (The
HDSP-250X package is 2.79
inches long and each of its dot-
matrix arrays are about 35 %
larger.) All of the displays have
28 pins in a standard DIP out-
line with 0.6-inch spacing be-
tween pin rows.

The characters on the
HDSP-211X and HDSP-212X se-
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ries are approximately 0.2 inch
high while those on the
HDSP-250X series are about
0.275-inch high. The on-board
CMOS ICs in the HDSP-211X
and HDSP-250X displays de-
code 128 ASCII characters while
those on the HDSP-212X decode
Japanese Katakana characters.
All characters are perma-
nently stored in the device's
ROM. The HDSP-211X and 212X
displays can be stacked hori-
zontally to achieve a longer dis-
play, but the HDSP-250X dis-
play outline dimensions permit
them to be stacked both hori-
zontally and vertically. Table 1
identifies the 11 part numbers
in the series with respect to
character size, LED color, and
the ability to display either the
ASCII or Katakana characters.
All displays can store 16 user-
programmable symbols in on-
board RAM. This feature allows
the display to be customized
with additional symbols and
icons. Seven brightness levels
permit the adjustment of dis-
play intensity and, as a con-
sequence, power consumption.
All displays in the series are de-
signed to be compatible with
standard microprocessor inter-
face electronics and each dis-

0.189
PIN28

PIN SPACING

\l PIN 1

ALL DIMENSIONS IN INCHES

TABLE 1
HDSP ALPHANUMERIC DISPLAYS
Color Character Set
ASCII Katakana
Red HDSP-2112  HDSP-2122
HDSP-2502
Orange HDSP-2110
HDSP-2500
Yellow HDSP-2111 HDSP-2121
HDSP-2501
Green HDSP-2113  HDSP-2123
HDSP-2503

play and its special features can
be accessed through a bidirec-
tional eight-bit bus.

For the remainder of this arti-
cle, the term “display” will be
refer to all of the modules in the
series collectively. Caution: The
displays can be damaged by
electrostatic discharge (ESD) so
observe standard ESD precau-
tions when handling them.

Demonstration system

The display is primarily in-
tended for installation in prod-
ucts that permit it to be
controlled by an embedded mi-
croprocessor or microcontroller.
This article explains how an
IBM PC or compatible computer
can be used to demonstrate the

PIN 18 A
0.7

0.386
1
0207 b@ 0.209
TP Q
s
@ 4
3
2

PIN 14

] b

0.020
SR ooooo

oy oooaoo
IDENTIFIER ooooag
ooooo
Dooog
ooooao

0o0ogo
8§ X 7 DOT MATRIX

FIG. 1—PRINCIPAL DIMENSIONS of HDSP-211X /212X eight-character, smart alpha-
numeric LED displays. Characters are formed by a 5 x 7 LED dot matrix. HDSP-250X
displays are longer and have larger characters. Both are in 28-pin DIP packages with

standard 0.6-inch spacing.

display’'s operation and pro-
grammability. Only a simple in-
terface circuit and a C-language
compiler are needed for the PC
to control the display.

The interface circuit is built
on a single PC compatible plug-
in card. It contains a standard
port address selector circuit
and an Intel 8255A programma-
ble peripheral interface. There
is also room on the card to
mount the display.

the software presented here is
compatible with the Borland
Turbo C+ + compiler. Com-
pilers from other publishers
might require some software
syntax modification for the code
to operate properly.

Port address selector

Figure 3 is the schematic for
the single circuit board on
which all circuit components
and display are mounted. The
port address selector circuitry,
the 8255A and the display were
all mounted on a PR2 prototype
from JDR Microdevices (2233
Samaritan Drive, San Jose, CA
95124; 1-800-538-5000).

This board consists of two
sections. One has the silk-
screened outline for the correct
parts placement for all the com-
ponents of the port addressess
selector circuit on both sides of
the card, as shown in the pho-
tograph. In addition, the card
has an open matrix on holes
0.10 inch on centers for mount-
ing and wiring the 8255A and
display. The company also offers
a hardware kit for the installa-
tion of the PR2.

A computer must perform
three steps to send data to an
external device such as the
8255A. First its /O write line
must be set to a logic low. Then
the address of the destination of
the data must be sent on its ad-
dress lines. Finally, the comput-
er must send that data on its
data lines. In Turbo C+ +, the
instruction that performs an
I/O write is:

outportb(address, data)

Refer to Fig 3. Whenever an
outportb( ) instruction is ex-
ecuted, pin 15 of IC2, a 74L.S244
noninverting octal three-state
driver goes to logic low. The
74LS244 is a byte-wide line
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driver whose enable pins are
tied to ground. Consequently, it
acts as a noninverting buffer
and pin 5 of IC2 also goes logic
low. This then causes pin 4 of
IC4, (one quarter of an 74LS00
quad, two-input NAND gate)and
pin 36 of IC8 (the 8255A) to go
logic low. All other inputs to IC2
remain at the proper inactive
levels.

Next, the address of the port
to be addressed appears at the
port selector circuitry. This cir-
cuitry is organized so that the
port resides at a range of 300H
to 303H.

When data is sent to that ad-
dress, the computer places the

PARTS LIST

Resistors (V- watt, 10%)

R1, R2, R3, R4, R5—4700 ohms

R6—2200 ohms

Capacitors

C1, C2—10 uF, 63 volts, aluminum elec-
trolytic capacitor

C3, C4, C5, C6, C7—0.1uF, ceramic
disk

Semiconductors

IC1—74L8245, noninverting octal bus
transceiver

IC2, IC3—741.S244, noninverting octal
3-state driver

1C4—74L500, quad 2-input NAND Gate

IC5—741.S138, 1 of 8 decoder/de-
muitiplexer

IC6—741.S85, 4-bit magnitude com-
parator

IC7—741L.508, quad 2-input AND gate

IC8—8255A programmabie peripheral
interface, Intel or equivalent

IC9—HDSP-211X eight character al-
phanumeric LED display, Hewlett-
Packard or equivalent

Other components

S1—switch, four-position, dual-in-line,
PCB mount

Miscellaneous: eight-bit prototype
card (see text); parts kit for prototype
card (see text); header pins for wire
wrapping (1x 20, straighlt male);
socket, 40-pin wire-wrap; socket, 28-
pin wire-wrap, hookup wire, solder.

Note: The following items are avail-
able from Staletto Solutions, 484
McCamish Avenue, San Jose, CA
95123.
e Computer disk containing com-
plete article source code listings
including two menu driven
HDSP-211X demonstration pro-
grams and source code—$7.50
e Assembled and tested circuit on
a prototype card (8255A and
HDSP-211X not included)—$75.00.
ltems 1 and 2—$100.00 Senci check
or money order. Add $2.50 for ship-
ping and handling. California resi-
dents add local sales tax.
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FIG. 2—ASCIl CHARACTER SET for HDSP-211X and HDSP-250X series of LED alpha-

numeric displays.

TABLE 2

HEADER TO 8225
PIN CONNECTIONS
FROM: TO:
Header Pin 8255A
Data DO* 34
Data D1* 33
Data D2* 32
Data D3* 31
Data D4* 30
Data D5* 29
Data D6* 28
Data D7* 27
11O IOR 5
10 1I0W 36
Select 0 6
Address AQ* 9
Address A1* 8
*Buffered

binary code 1100000000 on its
address lines AO to A9 where A9
is the most significant bit (300
hex = 1100000000 binary). The
address lines are buffered by
IC2 and IC3. Buffered address
lines A5 to A9 are fed to IC6,
where they are compared with
the logic leves set by switch S1.
Because input pin 3 of IC6, a
741585, four-bit magnitude
comparator is logic high, all re-
maining inputs should be
equal.Thus, the input logic lev-
els at pins 10, 11, 14, and 15 of
IC6 should equal the logic levels

at pins 9, 12, 13, and 1, in that
order.

Position 1 of S1 must be oFF to
produce a logic high level input
to pin 9 of IC6. This, in turn,
equals the logic level on pins 10,
and all other switch Sl posi-
tions should be on. When IC6
detects a match, its output pin
6 goes logic high.

Simultaneously, the outputs
pins 16, and 5 of IC2 have been
gated to produce a logic high at
input pin 12 of IC4. This high
input level is gated with the
high output level from pin 6 of
IC6 to produce a logic low at in-
put pins 12 and 13 of IC7, one
quarter of a 74LS08 quad-two-
input AND gate and pin 4 of
IC5,an 74LS138 1 of 8 decoder/
demultiplexer.

The low logic level output of
pin 11 of IC7 is then gated to pin
19 of IC1, a 74LS245 octal
bidirectional three-state trans-
ceiver. IC1 then passes a buff-
ered control word from pins 11
to 18 (B8 to B1) of IC1 to pins 27
to 23 (D7 to DO) of IC8, the
8255A. However, IC8 must be
enabled.

When the logic low appears at
input pin 4 of IC5, it is decoded
along with the other inputs to
produce a logic low at pin 15 of
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IC5, while all other outputs re-
main logic high. This low logic
level enables IC8 so it can accept
the control word that defines its
mode of operation.

If any address in the 300H to
303H range is sent to the ad-
dress bus, pin 15 of IC5 will al-
ways go to a logic low, thus
enabling the 8255A. Con-
sequently switch Sl is always
set to 300H, the first address
value in this address range.

Theory of the 8255A

The 8255A programmable pe-
ripheral interface IC8 has three
ports (A, B, and C) that can be
configured for many different
operations. The device acts as
an interface between the PC’s
port address selector and the
display, as shown in Fig. 3.

The 24 /O pins on IC8 can be
individually programmed into
two groups of 12, and it can be
operated in three different

modes. (Refer to a manufac-
turer’s data book for more infor-
mation on the 8255A.) The
prime source is Intel, but it is
alternate sourced by NEC
(nPD8255-A) and OKki
(MSM8255A).

The 8255A (IC8) can be pro-
grammed by sending a control
word to its data input lines DO
to D7 while the AO and Al lines
are held low. That control word
initializes IC8 to run in any one

05VT
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FIG. 3—SCHEMATIC FOR THE PORT ADDRESS SELECTOR board that also includes
an 8255A programmabile interface and an HDSP211X series alphanumeric display.
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of its three modes. Selection of ] ) LISTING 1
those modes depends on the #include <stdio.h>
value of the control word. Inthis | #include <dos.h>
project LC% will run in mode O, #define BASE 0x300 /* First address in address range */
selected by sending binary | 4.6, MODE 0x80 /* 8255A mode control word */
10000000 to the 8255A's data
lines identified earlier. int port_a = BASE, /* address of port A outputs PAO - PA7 */
Mode O was selected because port_b = BASE+1, /* address of port B outputs PB0 - PBS */
goﬂggiﬁ::c }tlhgf%?lt‘zpttl}:rggeggz port_c = BASE+2, /* address of port C outputs PC0, PC2 - PC4 */
board ts of IC8 by eliminat mode_port = BASE+3;  /* address of 8255A control word port */
132 ihepr?getsi t%r “hanc}l,s(;larl!(llrrllgl . void main(void)
! {
In mode 0, ports A and B (PAO outportb(mode_port, MODE); /* set 8255A to mode 0 */
to PA7 and PBO to PB7, respec- b o). 7 initali A LOW *
tively) are operated as eight-bit outportb(port_a, 0); initialize port A outputs to /
data output buffers. Port C is outportb(port_a, 1); /* toggle PAO to HIGH level */
divided into two four-bit data outportb(port_a, 2); /* toggle PA1 to HIGH level */
output buffers (PCO to PC3 and outportb(port_a, 4); /* toggle PA2 to HIGH level */
PC4 to PC7, respectively). outportb(port_a, 8); /* toggle PA3 to HIGH level */
Port selection depends on the outportb(port_a, 16); /* toggle PA4 to HIGH level */
logic levels related to the IC8 outportb(port_a, 32); /* toggle PAS to HIGH level */
512(15581)\) glﬁgtsoA?rg; l‘\; (p(;nsdQ outportb(port_a, 64); /* toggle PA6 to HIGH level */
- S e e outportb(port_a, 128); /* toggle PA7 to HIGH level */
3:163: Il)gl;l}sa?il(‘;’r?;ss t:la;la:; pgglt. outportb(port_b, 0); /* initialize port B outputs to LOW */
his reason. port A i a§si sned outportb(port_b, 1); /* toggle PBO to HIGH level */
t ’ p S g b b 2 * I *
to address 300H, port B is as- outportb(port_b, 2); /* toggle PB1 to HIGH level */
signed to address 301H, and outportb(port_b, 4); /* toggle PB2 to HIGH level */
port C is assigned to address outportb(port_b, 8); /* toggle PB3 to HIGH level */
302H. The IC8 mode control ad- outportb(port_b, 16); /* toggle PB4 to HIGH level */
dress is 303H. Thus, to set IC8 outportb(port_b, 32), /* toggle PBS to HIGH level */ ‘
to mode O, the control word outportb(port_c, 0); /* initialize port C outputs to LOW ¥/
10000000 (80H) is placed on outportb(port_c, 1); /* toggle PCO to HIGH level */
datatl tmp:llctl lines DO t‘i Dt7 anld outportb(port_c, 4); /* toggle PC2 to HIGH level */
sent to address 303H, Listing 1, outportb(port_c, 8); /* toggle PC3 to HIGH level */
the first eight lines of the Turbo outportb(port_c, 16); /* toggle PC4 to HIGH level */
C+ source code, performs the port.c, 10k g8 eve
operation. }
r BUFFERED
DATA
D3e D7
Die D5
NOTEt | DO® a4
NOTE 2
SsEboy pong \E‘aﬁ‘m ﬁw_n gorm g
bo0000d bood e e 0 _eiow a 2 8 g
1 1 4321 37 2 o o 3
P sEl §1°8 2878 .
poooooq & pooooooq &7 pooooooq o0 4 g /,é E 2
[ K 0 T - B A9 2 ] o
boooood © booooood © booooood A8 g 2 g B0
1 1 O—R5 _01 A3 A7 o l,' & 18 a
& A2 A8 | O L
posopaston Ipooogooo?' %3Ipooch;;wooc’qI ory o K'ﬁ E NOTE 4
booooooood booooooood © booooooood BUFFERED g% L =
1 1 ) 1 o ADDRESS o e
% cro,
BOLDER SIDE OF JOA PR2 PROTOTYEE CARD
{REVERSE SIDE OF COMPONENTS SHOWN)
NOTES: 1. CUT THE THREE TRACES WHEFRE SHOWN TO OPEN THEM, 4, CONNECTPIN 14 TO +V AND PINS 18 AND 16 TO GROUND,
2. INSTALL HEADER PINS IN ALL FILLED POSITIONS. B. INSTALL 2.2K RESISTOR R BETWEEN PIN 11 AND +V.

A COMMECT PIN 26 TO BOARD +V AND PIN 7 TO GROUND,
FIG. 4—PARTS PLACEMENT for the port address selector on a JDR PR2 prototype

card (viewed from reverse or solder side).
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By referring toboth Fig. 3 and
Listing 1, it can be seen that the
display’s data lines (DO to D7)
are accessed through port A. In
addition, the address lines AO to
A4 and FT line are controlled by
port B, and all display control
lines (WR, CE, RST, RD) are con-
nected to port C.

Writing data to the display
consists essentially of making
use of the Turbo C + source code
to send the IC8 (8255A) mode
control word to the correct port
address, setting the display
control lines and address lines
to the proper levels through
ports B and C, and then trans-
mitting the display data
through port A.

Building the port selector
Refer to parts placement di-
agram Fig. 4. Note: This di-
agram is drawn to represent the
solder side of the prototype card
so that all pin numbers of IC will

A3 5
1 CHARACTER |- 000 « LEFT MOST POSITION
ADDRESS | 111 « RIGHT MOST POSITION

1 | WRITE TO DISPLAY

FiG 5—LOGIC LEVELS to select and dis-
play an ASCIii character at a specified
location.

b
o7 D8 ') 02 D1 Do POBSITIONS D2 D1 DO
olololo] o looo.maammsss
110 « MIN BRIGHTNESS
<

FIG 6—LOGIC LEVELS to select one of
seven brightness levels.

be seen as viewed from the bot-
tom side rather than the top,a
convenience when wire wrap-
ing the pins.
Insert all components except
IC8 (8255A) and IC9 (display)
on the component side of the

LISTING 2

/*

* This listing shows how to write an "A” to the third HDSP-21XX

* character location from the right.

a7l

#include <stdio.h>
#include <dos.h>

#define BASE 0x300
#define MODE 0x80

int port_a=BASE,
port_b=BASE+1,
port_c=BASE+2,
mode_port=BASE+3;

void main(void)

{
outportb(mode_port, MODE);
outportb(port_a, 0x00);
outportb(port_b, 0x00);
outportb(port_c, 0x1F);
outportb(port_b, 0x30);

/* header files */

/* first address in address range */
/* 8255A mode control word */

/* address of port A outputs PAO-PA7 */

/* address of port B outputs PBO-PB5 */
/*:address of port C outputs PC0O, PC2-PC4 */
/* address of 8255A mode control word */

/* set 8255A to mode 0 */

/* set all display data lines to 0 */

/* set all display address lines to 0 */

/* disable all display control lines */

/* access display control word register */

outportb(port_c, 0x05);
outportb(port_a, 0x00);
outportb(port_c, 0x1F);
outportb(port_b, 0x3D);
outportb(port_c, 0x05);
outportb(port_a, 0x41);
outportb(port_c, 0x1F);

/* initialize lines to write to display */
/* set display brightness to max. */

/* disable display write lines */

/* select character location */

/* initialize lines to write to display */
/* write character "A" to display */

/* disable display write lines */

board for direct soldering. This
is indicated by the screened cal-
louts on the circuit board. ( ICs
8 and 9 are to be inserted later.)
Insert and solder 2.2-kilohm re-
sistor R5 as shown on Fig. 5
between pin 6 of IC5 and the
power lead. All capacitors on
this circuit board decouple the
power supply.

When all the components ex-
cept IC8 and IC9 have been in-
serted and soldered in their
correct locations, insert wire-
wrap header pins for IC8 at the
positions specified on the solder
side of the prototype card. Sol-
der the header pins into the po-
sitions indicated by the heavy
black circles shown in Fig. 4.
Cut open the three conductive
traces under resistors R1, R2,
and R3 (shown to the left of the
callouts on Fig. 4).

Installing the 8255A

Insert and solder a 40-pin
wire-wrap socket in the pro-
totype card, as shown in Fig. 4.
Wire-wrap pin 26 of the IC8
(8255A) socket to the power
supply trace, and connect pin 7
to the ground trace. Insert only
IC8 in its socket at this time.
Manually wire wrap the remain-
ing header pins listed in Table 2.

Debugging the selector

When the port address selec-
tor is complete, check its opera-
tion by installing it in a
personal computer and by com-
piling and runningthe source
code given in Listing 1. This is
an optional step but performing
it will give you a better under-
standing of how the port ad-
dress selector works and how
the computer interfaces with it.

With the computer off, insert
the prototype card in any open
8- or 16-bit expansion slot in the
computer's motherboard. Boot-
up the computer and start the
C-compiler. Enter the source
code given in Listing 1. It checks
all corresponding outputs for
each individual port of IC8, the
8255A.

Connect a test lead from an
oscilloscope or digital multi-
meter in the voltage range to pin
4 (PAO) of IC8. Single step
through the program one line at
a time with the C-compiler’s de-
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FIG. 7—LOGIC LEVELS to clear the flash
and character RAMs and store a flash
attribute for a specific character loca-
tion.
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FIG. 8—DATA TO LOAD letter E into the
UDC RAM.
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FIG. 9— LOGIC LEVELS to load UDC row
data into the UDC RAM.

bug function until the line out-
portb{port—a, 0) is reached.
When this line has been ex-
ecuted, all port A outputs will be
set to alow logic level. Then sin-
gle step to the next line; out-
portb{port—a, 1). After this line
has been executed, the DMM or
oscilloscope should verify that
pin 4 has switched to a logic
high, indicating that IC8 is
functioning properly.

Remove the test lead and con-
nect it to the next port A output.
Single step the source code one
line and look for the high logic
level. Repeat this procedure for
the remaining outputs of ports
A, B, and C. When checking
port B, look only at outputs PBO
to PB5 (pins 18 to 23), and when
checking port C, look only at

/*

*

* This code writes an "A" to the 2nd and third HDSP-21XX
* character locations from the left; the 2nd character location
then flashes and the third does not.

*

*/

#include <stdio.h>
#include <dos.h>

#define BASE 0x300
#define MODE 0x80

int port_a=BASE,
port_b=BASE+1,
port_c=BASE+2,
mode_port=BASE+3;

void main(void)

{

outportb(mode_port, MODE); /* set 8255A to mode 0 */

outportb(port_a, 0x00);
outportb(port_b, 0x00);
outportb(port_c, 0x1F);
outportb(port_b, 0x30);
outportb(port_c, 0x05);
outportb(port_a, 0x80);
outportb(port_c, 0x1F);
outportb(port_b, 0x01);
outportb(port_c, 0x05);
outportb(port_a, 0x01);
outportb(port_c, Ox1F);
outportb(port_b, 0x02);
outporth(port_c, 0x05);
outportb(port_a, 0x00);
outportb(port_c, 0x1F);
outportb(port_b, 0x39);
outportb(port_c, 0x05);
outportb(port_a, Ox41);
outportb(port_c, 0x1F);
outportb(port_b, 0x3A);
outportb(port_c, 0x05);
outportb(port_a, 0x41);
outporth(port_c, Ox1F);
outportb(port_b, 0x30);
outportb(port_c, 0x05);
outportb(port_a, 0x0A);
outportb(port_c, 0x1F);

!

LISTING 3

/* header files */

/* first address in address range */
/* 8255A mode control word */

/* address of port A outputs PAO-PA7 */
/* address of port B outputs PBO-PB5 */
/* address of port C outputs PC0O, PC2-PC4 */
/* address of 8255A control word port */

/* set all display data lines to 0 */

/* set all display address lines to 0 */

/* disable all display control lines */

/* access display control word register */
/* initialize lines to write to display */

/* clear flash and character RAMs */

/* disable display write lines */

/* select 1st loc.of char.to be flashed */
/* initialize lines to write to display */
/* store flash attribute at dig. location */
/* disable display write lines */

/* select 2nd loc.of char.to be flashed */
/* initialize lines to write to display */

/* disable flash attrib. at dig. location */
/* disable display write lines */

/* select character location */

/* initialize lines to write to display */

/* write character "A" to display */

/* disable display write lines */

/* select character location */

/* initialize lines to write to display */
/* write character "A" to display */

/* disable display write lines */

/* access display control word register */
/* initialize lines to write to display */
/* find locations to flash and do it */

/* disable display write lines */

output PCO (pin 14) and out-
puts PC2, PC3, and PC4 (pins

16, 17, and 13).

et for IC9 in the circuit board on
the component side, checking
its orientation (as seen from the
solder side) with Fig. 4. Solder

Display to 8255 connection
Install the display (IC9) only
after proper port address selec-
tor operation has been verified.
Insert a 28-pin wire-wrap sock-
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the socket in position.

Insert and solder 2.2-kilohm
resistor R6 between the 5-volt
power source and pin 11 of the
display (IC9), as shown in Fig.
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THE PR2 PROTOTYPE card from JDR
MicroDevices identifies the parts loca-
tions for the port address selector cir-
cuit.

4. Wire-wrap all connections as
shown in Fig. 3 after identifying
all pin numbers and functions
on the display, noting that the
pins in Fig. 4 are bottom views.

level 1 (high), while display ad-
dress lines A2 to AO are set to a
value that matches a display
digit location. For example, bin-
ary 000 corresponds to the dis-
play digit at the far left and
binary 111 corresponds to the
display digit at the far right.

Refer to Fig. 5-b. When the
character location to be illumi-
nated has been selected, set the
RST line to logic level 1 (high),
the CE and WR lines to a logic
level O (low) and the CRD lines to
1 to permit writing any ASCII
character shown in Fig. 2 at the
selected location. Set display in-
put D7 to O, to enable the ASCII
decoder.

Display inputs D6 to DO intro-
duce the binary code that
matches the character to be dis-
played. When this data is de-
coded, the selected ASCII
character will appear the in-
tended location that was stored
in the character RAM.

Listing 2, for example, give as
source code that will cause the
letter A to be displayed in third
character location from the
right (binary location 101). The
comments on Listing 2 are help-
ful reminders. Recall the dis-
cussion of 8255A mode selec-
tion and port addressing as well
as the command outportb( ).
Consider the line:

LISTING 4

/*

*

* This listing writes an "A" to the third HDSP-21XX
* character location from the right at max. brightness,

*

*/

#include <stdio.h>
#include <dos.h>

#define BASE 0x300

and then dims it to min. brightness.

/* header files */

/* first address in address range */
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Five-section display #define MODE 0x80 /* 8255A mode control word */

The display has five func-
tional sections: character RAM, int port_a=BASE, /* address of port A outputs PAO-PA7 */
control word register, flashing port_b=BASE+1, /* address of port B outputs PB0-PBS */
RAM, user-defined character port_c=BASE+2, /* address of port C outputs PCO, PC2-
(UDC)address registerand UDC | pcg */

RAM. All five sections can be in-
dividually accessed by sending
various logic levels to the ad-
dress lines (AO to A4 and the
FLASH (FL) line). Learn their
functions by single-stepping
through all the source code
given in Listings 2, 3 and 4 as
was done in testing the com-
plete circuit and watching the
effect on the display.

mode_port=BASE+3; /* address of 8255A control word port */
void main(void)

{ |
outportb(mode_port, MODE);
outportb(port_a, 0x00);
outportb(port_b, 0x00);
outportb(port_c, 0x1F);
outportb(port_b, 0x30);
outportb(port_c, 0x05);
outportb(port_a, 0x00);
outportb(port_c, 0x1F);
outportb(port_b, 0x3D);
outportb(port_c, 0x05);
outportb(port_a, 0x41);
outportb(port_c, 0x1F);
delay(500);

outportb(port_b, 0x30);
outportb(port_c, 0x05);
outportb(port_a, 0x06);
outportb(port_c, 0x1F);

/* set 8255A to mode 0 */
/* set all display data lines to 0 */
/* set all display address lines to 0 */
/* disable all display control lines */
/* access display control word register */
/* initialize lines to write to display */
/* set display brightness to max. */
/* disable display write lines */
/* select character location */
/* initialize lines to write to display */
/* write character "A" to display */
/* disable display write lines */
/* aslight delay . .. */
/* access display control word register */
/* initialize lines to write to display */
/* set display brightness to min. */
/* disable display write lines */

Character RAM

The display’s eight-byte
character RAM stores either AS-
CII character data or a UDC
RAM address. One byte of RAM
lis used for each of display’s
eight characters.Character
RAM locations are selected by
address lines AO to A2.

Refer to Fig. 5-a. The
character position is selected by
setting the ¥L line and display }
address lines A4 and A3 to logic
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outportb(port—b, 0x3D)
That line sets the display’s FL
line and address lines A4 and A3
to 1, while simultaneously set-
ting address lines A2 to AO to
binary 101, which define the
character location.

These lines are controlled by
the 8255A’'s port B: For exam-
ple, FL is connected to output
PB5, and AO is connected to out-
put PBO. To obtain the logic lev-
els given in Instruction 1, a
binary 111101 (equal to hex 3D)
must be sent to this port.
(FL is the most significant bit
and AO is the least significant
bit.)

To write to the display, refer to
Fig. 5-b and set the RST and RD
lines to 1, and the CE and WR
lines to 0. These display input
lines are controlled by port C of
the 8255A. Consequently, the
instruction:

outportb(port—c, 0x05)
initializes the lines required to
write to the display.

Binary output 01000001
{equivalent to letter A and equal
to 81H) can be sent to port A
lines PA7 to PAO of the 8255A.
This value is sent todisplay data
inputs D7 to DO. The most sig-
nificant bit in binary 01000001
corresponds to D7. This en-
ables the on-board ASCII de-
coder, and D6 to DO introduce
the data to be decoded.Thus the
instruction:

outportb(port—a, 0x41)
writes the character A to the dis-
play.

When the source code line has
been executed, the letter A will
be visible in the third character
position from the right. Be-
cause writing to the display is
finished, the CE and WR lines
can now be disabled by the code
instruction:

outportb{port—c, Ox1F)

Control word register

The control word register is
an eight-bit register that allows
the user to adjust the display
brightness, flash individual
characters, blink, self-test, or
clear the display. Each of these
functions is independent of the
others. Only brightness, blink-
ing, and flashing RAM control
will be discussed here. (The dis-
play’s data sheet 5091-4950E

outportb(port_b, 0x30);
outportb(port_c, 0x05);
outportb(port_a, 0x10);
outportb(port_c, 0x1F);

LISTING 5

/* access display Control Word Register */
/* initialize lines to write to display */
/* Blink entire display */

/* disable display write lines */

explains the self-test and clear
functions.)

Refer to Fig. 6. To set the dis-
play’s brightness level, access
the display control word regis-
ter by setting display lines FL
and A4 to 1, and A3 to O. (The
logic levels of A2 to AO are imma-
terial.). When the control word
register has been accessed, the
brightness level can be selected.

Seven brightness levels can
be selected. Set display inputs
D2 to DO to binary 000 (after
toggling the display’s WR and CE
to O) to select a maximum
brightness level. Set display in-
puts D2 to DO to binary 110 for
minimum brightness. (If D2 to
DO are set to binary 111, the dis-
play will go blank). Set display
inputs D7 to D3 to O; as shown
in Fig. 6.

The last four lines of Listing 2
demonstrates how the display’s
brightness level is selected. The
first of those lines defines the
logic levels for accessing the dis-
play’s control word register, and
sends those levels to the appro-
priate port. Next, the display WR
and CE lines are initialized, and
the third line introduces the se-
lected brightness level. If the
brightness level is to be set at its
minimum value, send 000010
{equal to 6H) to port A. When
the display write operation is
completed, the corresponding
lines are disabled.

The flashing RAM

The 1 x 8 flashing RAM stores
data for flashing the display to
call attention to it. This data de-
termines the display positions
that will flash on and off—one
bit is assigned to each of the
eight characters. The flash
function differs from the blink-
ing function, which causes the
entire display to blink on and
off.

To store data in a specific loca-
tion in the flash RAM, access it
with a specific flash RAM ad-

wWwWWwW americanradiohistorv com

dress, as was done with the
character RAM address. First,
however, clear the flash RAM of
all extraneous data with the
control word register.

When the display flash RAM is
cleared, the character RAM is
also cleared, thus clearing all
display characters. Refer to Fig.
7-a and Listing 3. The flash and
character RAMs are cleared
whenever the control word regi-
ster is accessed and display in-
put D7 is set to 1 {hex 80H
equals binary 10000000). When
the flash RAM has beén cleared,
store the display digit location
to be flashed in the flash RAM.

If you want to flash the second
display digit, counting from the
left flash; that location would be
001 in binary. To store that digit
location, access the flash RAM
first by setting display line FL to
0 and display address lines A2
to AO to the logic levels that cor-
respond to digit location O01. Ig-
nore display address lines A4
and A3 because they do not af-
fect the flash RAM location.

Refer to Fig. 7-b and again to
Listing 3. Initialize the write to
the display lines, and then store
the digit location to be flashed
in the flash RAM. To store a
flashing digit location, set DO to
1.IfDOis set to O, the flash func-
tion for that location is dis-
abled. Ignore data lines D7 to
D1. When the display character
location to be flashed is stored
in the flash RAM, a character
can be written to that stored lo-
cation and then flashed by en-
abling the flash function.

Refer to the last line of Listing
4. To enable the flash function,
first access the control word reg-
ister, then toggle WR and CE lines
to O, and set display dataline D3
to 1. When D3 is set to 1, the
contents of the flash RAM are
checked. For each stored loca-
tion containing a 1, the associ-
ated digit will flash at a rate of
about 2 Hz. If D3 is set to O, the
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flash function is disabled at
that location.

Refer to listing 5. To cause the
display to blink, clear the flash
and character RAMs, as was
previously described, and write
the message to the display.
Next, access the control word
register, and set display data
line D4 to 1. Now the entire dis-
play will start blinking.

UDC RAM and address register

The user-defined character
RAM (UDC RAM) stores the dot
pattern for custom characters.
The user-defined character ad-
dress register (UDC address reg-
ister) is an eight-bit wide
register that provides the ad-
dress to the UDC RAM when the
user is writing or reading a
custom character.

User-defined characters
(UDC) or symbols can be created
in any of the eight digit loca-
tions of the display. To create a
UDC, clear the flash and
character RAMs, as was ex-
plained earlier. Then define the
character to be created. As-
sume, for example, that you
want to locate the letter E at far
left location 000.

To specify an entire digit loca-
tion completely, You must write
to the display eight times in se-
cession. The first cycle stores
the UDC address in the eight-bit
wide UDC address register. Data
lines D3 to DO are used to select
one of up to 16 UDC RAM ad-
dress locations, as shown in
Fig. 2. The seven remaining
write cycles store LED data in
this selected UDC RAM location.

Data must be entered by rows,
and it takes one cycle to store
data for each row. Because this
is a 5 X 7 dot-matrix display,
each digit is displayed on an ar-
ray of 35 LED dies arranged as
five columns and seven rows.
Figure 8 maps out the elements
of the UDC character to be il-
luminated in terms of columns
and rows.

Listing 6 shows how to access
the UDC address register. First,
set FL to 1, and display lines A4
to A3 to 0. (Ignore display lines
A2 to AQ). Toggle WR and CE to O,
and use data lines D3 to DO to
select any of the 16 UDC loca-
tions given in Fig. 2.

LISTING 6

/*

#include <stdio.h>

*

* This code it writes an "E" to the first HDSP-21XX
* location using the display UDC mode.

*/

/* header files */

#include <dos.h>

#define BASE 0x300
#define MODE 0x80

i

/* first address in address range */
/* 8255A mode control word */

/* address of port A outputs PAO-PA7 */
/* address of port B outputs PBO-PB5 */
/* address of port C outputs PC0, PC2-

nt port_a=BASE,
port_b=BASE+1,
port_c=BASE+2,

PC4*/

mode_port=BASE+3; /* address of 8255A control word port */

int dot_data,

udc_ram_addr;
static udc_array(7] ={0x1F,0x10,0x10,0x1F,0x10,0x10,0x1F};

/* rowl,row2,row3,row4,row5,row6,row7 */

void main(void)

{

/* set 8255A to mode 0 */

/* set all display data lines to 0 */

/* set all display address lines to 0 */

/* disable all display control lines */

/* access display control word register */

/* initialize lines to write to display */

/* clear flash and character RAMs */

/* disable display write lines */

/* access UDC address register */

/* initialize lines to write to display */

/* set up UDC location */

outportb(port_c, 0x1F); /* disable display write lines */

udc_ram_addr=0x28; /* UDC RAM address */

for(dot_data=0; dot_data<7; dot_data++){
outportb(port_b, udc_ram_addr); /* access UDC RAM */
outportb(port_c, 0x05); /* initialize lines to write to display */
outportb(port_a, udc_array[dot_data]); /* load UDC data */
outportb(port_c, 0x1F); /* disable display write lines */
++udc_ram_addr; /* go to next UDC RAM location */

}

outportb(port_b, 0x38);

outportb(port_c, 0x05);

outportb(port_a, 0x80+0x00)

outportb(port_c, 0x1F);

outportb(mode_port, MODE);
outportb(port_a, 0x00);
outportb(port_b, 0x00);
outportb(port_c, 0x1F);
outportb(port_b, 0x30);
outportb(port_c, 0x05);
outportb(port_a, 0x80);
outportb(port_c, 0x1F);
outportb(port_b, 0x20);
outportb(port_c, 0x05);
outportb(port_a, 0x00);

/* access and set loc. of UDC via char. ram*/
/* initialize lines to write to display */

/* get UDC symbol at loc. 0000 (Table 1) */
/* disable display write lines */

P BN

To write the first UDC symbol,
find the first UDC location avail-
able by setting data lines D3 to
DO binary 0000. Toggle the CE
and WR lines back to 1. With the
UDC RAM location defined,
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complete the process by loading
UDC data into that UDC RAM
location.
Seven port writes are required
to define one UDC symbol com-
Continued on page 88
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RAY MARSTON

| SOLID-STATE
| SWITCHING
. CIRCUIT

o

120 VAC
50/60 Hz

Learn about zero-voltage or synchronous AC-line power
switching and control and put it to work in your own projects

THE SUBJECT OF THIS ARTICLE IS
synchronous on/off power
switching circuits that can
switch AC power for lighting,
heaters.air conditioners,
motors, household appliances,
and industrial and commercial
equipment. Many different
kinds of AC control circuits are
presented including four dif-
ferent circuits for the control of
a home electric heater. This is
the third in a series of articles
on power switching.

All of the circuits described
here include triac drivers, and
the components for all circuits
were selected for operation from
120-volt, 50/60-Hz line power.
The reader can select a triac
with the rating and package
style that best suits his applica-

tion or circuit experiment re-
quirements.

Synchronous switching

Previous articles in this series
explained that a triac is a
bidirectional thyristor that can
be turned on to pass a load cur-
rent in either direction. It acts
like two inverse-parallel-con-
nected silicon controlled rec-
tifiers (SCR). This charac-
teristic permits it to function in
both AC and DC circuits. Triacs
can be triggered (turned on and
latched) either synchronously
or asynchronously when across
an AC line.

A suitable triac for use in
building the circuits discussed
in this article would have a volt-
age rating of least a 200-volts

wwWwW americanradiohistorv com

and an on-state (RMS) current
rating of 4 to 6 amperes. A
Motorola 2N6071 or equivalent
will meet these requirements.

Recall that synchronous cir-
cuits always turn on at the
same point in each AC half-cycle
(usually just after the zero-
crossing point). When triac
turn-on occurs at zero crossing,
little or no radio-frequency in-
terference (RFI) is generated if
the load is primarily resistive.
By contrast, asynchronous cir-
cuits do not switch regularly at
a fixed point on the AC sine-
wave, so they can generate a sig-
nificant amount of RFIL.

Figure 1 is a synchronized AC
power switch that is triggered
near the zero-voltage crossover
points of the AC waveform. The
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triac gate trigger current is ob-
tained from a 10-volt DC supply
derived from the AC line
through resistor R1, diode D1,
Zener diode D2, and capacitor
Cl. This current is switched to
the gate of triac TR1 through
transistor Q4, which in turn is
controlled by switch S1 and a
zero-crossing detector circuit
formed by transistors Ql, Q2,
and Q3. When switch S1 is
closed (on) and transistor Q3 is
off, Q4 is turned on so that it
sends current to the gate of TR1.

The zero-crossing detector
circuit of Q1, Q2, and Q3 is or-
ganized so that either Q1 or Q2
is driven on whenever the in-
stantaneous line voltage is
positive or negative by more
than a few volts. This will be
determined by the setting of po-
tentiometer R8. This voltage
drives @3 on through R3 and
inhibits Q4. Consequently triac
TR1 receives gate current only
when Sl is closed, and the in-
stantaneous line voltage is
within a few volts of zero. This
circuit generates little or no RFI.

Figure 2 is a modification of
Fig. 1 that permits TR1 to turn
on when Sl is open. In both of
these circuits, only a narrow
current pulse is sent to the gate
of triac TR1. As a result, current
drain on the supply is only
about 1 milliampere. Switch S1
can be replaced by a combina-
tion sensor and switch that will
sense changes in temperature
or other physical variables, and
switch the power to appliances
and other AC-powered products
automatically.

If the switch is replaced by an
optocoupler,as will be discussed
later, the control circuit will be
electrically isolated from any of
the external circuitry and the
threat of electrical shock for the
user in the event of a circuit
fault will be eliminated.

Zero-voltage switching ICs
The CA3059 and the CA3079
are monolithic silicon IC zero-
voltage switches capable of con-
trolling thyristors in different
applications. Originally de-
veloped by RCA, they are now
made by Harris Semiconductor,
These ICs are useful in AC-
power switching for AC input

3.3K
1N4004 oW
02 A
10002 $
X 1ns740A
10V
120 VAC
1 a1l
+ 270".F 2N3906
15V
cz
0.1
400V

FIG. 1—A TRIAC SWITCHING CIRCUIT that is synchronous with the AC line.

eliminates radio-frequency in-
terference (RFI) when the load is
resistive.

4. Triac gating circuit that pro-
vides high-current pulses to the
gate of the power-controlling
thyristor.

Figure 3 is a pinout diagram
for the CA3059. It is the same as
the pinout diagram for the
CA3079, except that pin 14 of

A
R
D1 4
1N4004 S 3
R6 <
D2 <
Y 1847404 T
10V
o
120 VAC
= C1
+ 270pF at {
15v 2N3906
< c2 :
< 0.1
400V
FIG. 2—A MODIFIED VERSION of the synchronous AC line switch.
voltages from 24 to 277 volts at ol
50/60 and 400 Hz. Each in-
cludes four functional blocks: —UinHisiT FAIL-SAFE P4
1. Limiter power supply that o 13
permits it to operate directly — |DC SUPPLY SENSE AMP IN =
from the AC line. 3}HIGH CURRENT 12
2. Differential on/off sensing NEG. TRIGGER Z2CD OVERRIDE
amplifier that tests the con- —41rriGGER OUT R DRIVER (CoM) Pi—
dition of external sensors or 5 r
command signals. —ACIN R DRIVER +V —
3. Zero-crossing detector that _8] e 19—
synchronizes the output pulses IRGEERTIN SENSEIAMRIRER
of the circuit when the AC cycle —2] common comMmoniE—
is at the zero voltage point. This ,

FIG. 3—PINOUT DIAGRAM for the
CA3059 zero-voltage thyristor driver in-
tegrated circuit.

that IC is not to be used. The
CA3079 is the same as the
CA3079 except for differences
in input current rating and sen-
sor range, and it is rated for a
maximum DC supply voltage of
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FIG. 4—INTERNAL CIRCUITRY of a CA3059 zero-voltage thyristor driver 10 volts rather than the

CA3059' 14 volts.
The CA3059 has a built-in
protection circuit that can be
actuated to remove the drive
TS‘ g from the triac if the sensor
2 . YA) 1000 open- or short-circuits. The tri-
i accan pe 1l’lhlblte.d by the action
5 TR1 of an internal diode gate con-
- © nected to pin 1. Moreover, high-
120 VAC power DC comparator opera-
o tion is provided by the overrid-
ing the zero-crossing detector.
This is accomplished by con-
necting zcb OVERRIDE pinl2 to
T c3 T comMmoN pin 7. Gate current to

o—e
V‘VV
233
3
H
>
lw}

AAA
vy

AAA

13 IC1

$ P CA3059
100pF
15V

S R2
” 10K

AAA

the triac is continuous when
€ SENSE AMP IN pin 13 is positive
with respect to SENSE AMP REF
pin 9.

Figure 4 is the internal sche-
matic diagram for both the
| Ra EI: CA3059 and CA3079. Also in-
E LOAD cluded in the schematic are
2w some important external com-
R4 ponents. The AC line is con-
1000 nected across ac IN pin 5 and pin
7 through limiting resistor R1.
TAR1 Diodes D1 and D2 act as back-
255 o to-back Zener diodes to limit

TALEAC the voltage on ac N pin 5 to =8
Q volts.

On positive half cycles, diodes
D7 and D13 rectify this voltage
and generate 6.5 volts across
c3 T the 100 pF electrolytic capacitor

A
AA 4
=
(=3
X

AAA

H,
AAA

(9]
100uF
15V

AAA

Crconnected to bc suppLy pin 2.
® This capacitor stores enough

energy to drive all of the IC’s in-
FIG. 6—AN ALTERNATIVE CIRCUIT for a CA3059-based AC line switching circuit. ternal circuitry and still provide

400V
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FIG. 7—AN AC LINE SWITCHING CIRCUIT that can be controlled from external CMOS
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FIG. 8—AN AC LINE SWITCHING CIRCUIT that can be controlled from external circuit-

ry through an isolating optocoupler.
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FIG. 9—A LIGHT-ACTIVATED zero-voltage AC line switching circuit.

adequate triac gate drive. A cur-
rent of a few milliamperes is also
available for powering external
circuitry.

The bridge rectifier consist-

ing of diodes D3 to D6 and tran-
sistor Q1 forms the zero-
crossing detector. Transistor Q1
is driven into saturation when-
ever the voltage on pin 5 exceeds

wWWW americanradiohistorv com

=3 volts. The gate drive to an
external triac can be obtained
through the TRIGGER ouT pin 4
of the Darlington pair Q8 and
Q9. but is available only when
Q7 is turned off.

When Q1 is turned on (the
voltage at pin 5 is greater than
= 3 volts), Q6 turns off through
lack of base drive. Con-
sequently, transistor Q7 is driv-
en into saturation through
resistor R7 and no triac gate
drive is available at pin 4. As a
result. triac gate drive is avail-
able only when pin 5 is close to
the zero-voltage crossover
point. It is produced as a narrow
pulse centered on the crossover
point, and its power is supplied
through C1.

The differential amplifier or
voltage comparator includes
transistors Q2 to Q5, for gener-
al purpose applications. Re-
sistor R4 is accessible through
R DRIVER pin 10, and resistor R5
is accessible through r DRIVER
(com) pin 11 for biasing one side
of the amplifier. The emitter cur-
rent of Q4 flows through the
base of Q1 and can be used to
disable the triac’s gate drive at
pin 4 by turning Q1 on.

The circuit permits the gate
drive to be disabled by making
pin 9 positive with respect to
pin 13. The drive can also be
disabled by introducing exter-
nal signals at either or both
INHIBIT pin 1 and FAIL-SAFE pin
14.

Figures 5 and 6 are sche-
matics of circuits that show
how the CA3059 can function
as a manually controlled, zero-
voltage on/ofFr switch for triac
TRI1. Switch S1 can enable or
disable the triac gate drive
through the IC’s internal dif-
ferential amplifier in both cir-
cuits. (Remember the drive is
enabled only when the bias on
pin 13 exceeds that of pin 9.)

In the Fig. 5 circuit, pin 9 is
biased at half the supply voltage
and pin 13 is biased through re-
sistors R1 and R2 and switch
S1. Triac TR1 turns on only
when S1 is closed. In Fig.6, pin
13 is biased at half the supply
voltage and pin 9 is biased
through resistors R1 and R2
and switch S1. Here again, triac
TR1 turns on only when S1 is
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closed. Switch S1 switches volt-
age with a maximum value of 6
volts and current that has a
maximum value of approxi-
mately 1 milliampere.

In both of these schematics,
capacitor C2 applies a slight
phase delay to the ac in pin 5 of
the CA3509. This shifts the gate
pulse phase so that the gate
pulses occur after rather than
straddle the zero-voltage
crossover point. The triac in
Fig. 6 can be turned on by pull-
ing R2 low or it can be turned off
by letting R3 float.

Figures 7 and 8 are circuits
that demonstrate how this rela-
tionship can be applied to ex-
tend the versatility of the basic
circuit. In Fig. 7, the triac can
be turned on and off by tran-
sistor Q1, which in turn can be
controlled by external CMOS
circuitry (such as one-shot or
astable multivibrator). These
can be powered from the 6-volt
supply at bc surpLy pin 2.of IC1.

The circuit in Fig. 8 can be
turned on and off by fully iso-
lated external circuitry through
an optocoupler. It needs an in-
put of only three or four volts to
turn the triac TR1 on. A simple
optocoupler or optoisolator
such as the TIL112 made by
Motorola and others will work
here.

Figures 9 and 10 show several
of ways of organizing the
CA3059 so that the triac func-
tions as a light-sensitive (or
dark-operated) power switch. In
these two circuits, the CA3059’s
built-in precision voltage com-
parator turns the triac on or off
when one of the comparator in-
put voltages goes above or below
the other. A stock cadmium-sul-
fide (CdS) photoresistor will
work here.

Figure 9 is a dark (or lack of
light)-activated power switch.
Pin 9 iof IC1 is connected to the
half voltage supply , and pin 13
is controlled through resistor
R1, potentiometer photocon-
ductive cell (or photoresistor)
R3, and resistor R4 acting to-
gether as a voltage divider. Un-
der bright light the photocon-
ductive cell has a low resistance,
so the voltage on pin 13 is below
that on pin 9 and the triac is
disabled.

A AAA

{ TRIGGER 13

100pF
15V

P R4

£ 10K

4> o
(NOMINAL)

AAA
A A4
-
(=]
=

W
82

TR1
SEE o
TEXT 120 VAC

FIG. 10—A LIGHT-ACTIVATED zero-voltage AC line switching circuit with hysteresis

that delays its response.
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FIG. 11—AN ELECTRIC HEATER CONTROL circuit that offers thermostat-switched DC

gating.
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FIG. 12—AN ELECTRIC HEATER CONTROL circuit that offers thermistor-switched DC

gating.

Under dark conditions the
photoconductive cell has a high
resistance. Therefore, pin 13
has a higher voltage than pin 9.
This triggers the triac so AC

power is fed to the load. The
threshold switching level of the
circuit can be preset with trim-
mer potentiometer R2.

The schematic of Fig. 10
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FIG. 13—AN ELECTRIC HEATER CONTROL circuit with thermistor-regulated zero-
voltage switching.

done by continuous DC gating
of the triac, or by synchronously
pulsed gating. The advantage of
DC gating is that, in basic on/off
switching, the triac generates
no RFI in normal (on) operating
conditions. However, the disad-
vantage is that the triac can
generate a powerful RFI spike as
it is switched from the off to the
on state.

The advantage of syn-
chronous gating is that no
high-level RFI is generated as
the triac transitions. The disad-
vantage is that the triac gener-
ates low level RFI continuously
when in its on state.

i +6V
R1 R8
< > >
$ 27k - it - 34 $ 10k LOAD
I j TEMP 9 2w
)
4 8 2 < R9
L G ﬁa $ 1000
+ ic1 |2 < R4 9 Ic2 4 TR
= - 7555 2 1.0k CA3059 SEE
6 i 13 TEXT 120 VAC
100uF \AAd
R5
d 33K A 7
R2
>
S c2 < R7
EE +
GD TEXT 2yF 3 a7k i

shows how hysteresis or back-
lash can be added to the circuit
in Fig. 9, so the triac does not
switch randomly in response to
momentary changes in back-
ground illumination such
might be caused by the shadow
of a passing person. The hys-
teresis level is controlled by re-
sistor R4, which can be selected
for specific applications.

Electric heater controllers

A home electric-resistance
heater can be controlled auto-
matically to maintain the tem-
perature of a room if the heater
is switched on and off by a triac
with a thermistor or thermostat
acting as the feedback control
element in a closed-loop system:.
Two different control methods
are possible: simple automatic

FIG. 14—AN ELECTRIC HEATER CONTROL circuit that provides integral-cycle preci-
sion temperature regulation.

on/off power switching or pro-
portional power control.

In simple automatic on/off
control, the heater is switched
fully on when the room temper-
ature falls below a preset thresh-
old level, and it is turned off
when room temperature rises
above that threshold preset
level. In the analog or propor-
tional control method, the aver-
age heater power is adjusted
automatically so that, when the
room temperature is at the pre-
cise preset level, the heater out-
put power self-adjusts to bal-
ance the room’s thermal losses.

Because of the high power re-
quirements of electric heaters,
attention must be given to mini-
mizing radio-frequency inter-
ference in the design of triac-
control circuits. This can be

wWWWwW americanradiohistorv com

DC-gated circuits

Figures 11 and 12 are sche-
matics for DC-gated heater con-
trol circuits. The DC supply is
obtained from the interaction of
transformer T1, diode D1 and
capacitor Cl. In the Fig. 11 sche-
matic, the heater can be auto-
matically controlled by the
thermostat.

By contrast, the circuit in Fig.
12 is controlled by negative tem-
perature coefficient (NTC) ther-
mistor TH1 and transistors Q1
and Q2. Potentiometer R1, ther-
mistor THI1, and resistors R3
and R4 form a heat-sensitive
bridge, and transistor Q1 de-
tects bridge balance. Potenti-
ometer Rl can be adjusted so
that Q1 just starts to conduct as
the room temperature falls to
the preset level. Below that level,
transistors Q1 and Q2 and triac

Continued on page 74
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TESTING MULTICONDUCTOR CABLES
for continuity is a time-con-
suming task. Unless you can af-
ford expensive, specialized
equipment fopr doing it, it is
also difficult to do it without
making errors.

A number of years back, I was
at a contractor’s plant where
two technicians were testing ca-
bles. Each held a probe con-
nected to an ohmmeter. One
technician would touch a pinon
a connector attached to one end
of along cable assembly and yell
something like “C-24.” The
other would move his probe to
his connector’s pin C-24 to
check for continuity, and then
he’'d check every other pin to
make sure that there weren't
any short circuits. This con-
tinued for what seemed like for-
ever, and I remember thinking
“That’s got to be the most boring
task in the world!”. Unfor-
tunately, that wasn'’t an isolated
event—I saw this scenario
played out again and again in
different plants.

When there are many connec-
tions in a cable, PC board, or
other device, you must check to
make sure all the intended con-
nections are corect, and that no
unintended connections {short
circuits) are present. This kind
of repetitive task doesn’t have to
tie up two technicians—it’s just
right for a personal computer.

Continuity testing

The theory behind continuity
testing is pretty simple if you
understand these terms:

Build PcSuperCon,
a low-cost multipath continuity tester.

JAMES J. BARBARELLO

® Line—A connection between
two points.

® Test Signal—An electrical sig-
nal (AC or DC) that's used to de-
termine if continuity exists on
the line.

# Input—That end of the con-

nection path where the test sig-
nal is inserted.

® Output—The other end of the
connection path where the test
signal is sensed (by a meter or
other measuring device).

® Short Circuit—An unwanted
connection between two con-
ductors.

® Open Circuit—The absence
of an intended connection in a
conductor.

Figure 1 shows how con-
tinuity is tested manually. A test
signal is provided at the input of
one conductor. Each of the out-
puts is then checked for the
presence or absence of the test
signal, and the results are re-

PROBE 1

LINE 1

corded; the signal should ap-
pear at the output of the input
line, and it should not be pres-
ent at any other output. The test
signal is then applied to the
next input and the process is
repeated until all wires have
been checked.

The number of tests that
must be performed to ensure
that all wires are checked
against all others is the per-
mutation of the number of
wires present. The permutation
of a number (N) is N+(N-1)+
(N-2)+...+1. So for five wires,
you must to perform
5+4+3+2+1, or 15 tests. The
number of tests needed in-
creases very quickly as the
number of wires increases. For
instance, for 25 wires you must
perform 325 tests.

InFigure 1, the input and out-
put probes are moved manually
from one wire to the other. The
procedure can be partially auto-
mated with the setup shown in
Fig. 2 in which the probes are
“moved” with a series of switch-

LINE 2

LINE N

OPEN

FIG. 1—CONTINUITY IS TESTED MANUALLY by providing a test signal at the Input of

one wire and then checking each of the outputs for the signal.
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FIG. 2—SOME AUTOMATION can be introduced to continuity testing by “moving” the

probes with a series of switches.
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es. To testline 1, close switch S1-
a. Then close S1-b and measure.
Open Sl1-b, close S2-b and mea-
sure. Repeat this until you get
to the “Nth” switch (SN-b). Then
repeat the procedure again after
opening Sl-a and closing S2-a.
This semi-automated ap-
proach has two advantages. It
eliminates the possibility of not
making effective contact with
the wires. If you must test many
of the same kinds of circuits,
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FIG. 3—TO MAKE A PC do continuity testing, the mechanical switches in Fig. 2 must

be replaced with electronic ones. The 4051 contains eight electronic switches.
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TABLE 1

Inhibit Select Inputs Decimal Closed Switch
Input C B A (all others open)

0 0 0 0 0 S

0 1 0 0 1 S2

0 0 1 0 2 S3

0 0 1 1 3 S4

0 1 0 0 4 S5

0 1 0 1 7} S6

0 1 1 0 6 S7

0 1 1 1 7 S8

1 X X X 0-7 All Open
you can wire the switches to a
connector that mates with the PARTS LIST

circuit you're going to test.
Then, its a simple job to con-
nect and disconnect the circuit.
This will help to prevent mis-
takes and it will save some—but
not enough-—time.

PC continuity testing

To make a PC do all the work,
the mechanical switches in Fig,.
2 must be replaced with elec-
tronic ones. Then the PC must
control those switches, provide
the test signal, and sense the
outputs. In the circuit shown in
Fig. 3, the mechanical switches
have been replaced by a
CD4051B CMOS 8-channel
analog multiplexer/de-
multiplexer. The 4051 contains
eight electronic switches, con-
trolled by three select input pins
9, 10, and 11. Table 1 shows how
the inputs select the switches
that will be activated. When any
one switch is closed, the other
switches are open (high imped-
ance). When the inhibit line is
high, all of the switches are
open, regardless of the select in-
puts.

The circuit in Fig. 3 is con-
trolled by the PC /O interface
shown in Fig. 4. The PC 1/0 in-
terface is described in detail in
Radio Electronics,July 1991,
page 53. The connections
marked Pl go to a female DB-25
jack that mates with the PC IO
board. Jacks J1 and J2 are the
input and output connectors
for the device (most likely a mul-
ticonductor cable) to be tested.

The continuity tester con-
tains six 4051s, three on the in-
putside and three on the output
side. The common inputs of the
4051s (pin 3) are connected

R1—100 ohms, Y-watt

R2, R3—10,000 ohms, Va-watt

D1—1N4148 or 1N914 diode

J1, J2, P1—female DB-25

IC1-1C6—CD4051B CMOS 8-
channel analog multiplexer/de-
multiplexer, Harris or equiv.

Breadboard (Radio Shack sol-
derless P/N 276-174, solderable
P/N 276-170, or equivalent), 30
feet of 24 gauge solid wire, en-
closure

Note: The following Items are
available from J.J. Barbarello,
817 Tennent Road, Manalapan,
NJ 07726:
e A complete PC /O board kit
(part No. PCIO, contains PC
board and all components)—
$39.95
e Software, including com-
plied and source code ver-
sions containing the enhance-
ments mentioned in the article
(part No. PCC-S, specify disk
size)—$8.00
e Continutiy tester parts (part
No. PCC-H, contains six 4051
ICs, R1-R3, and D1—$8.00

Send check or money order (for-
eign orders please send pay-
ment in notes redeemable at a
U.S. bank. Please specify part
numbers. The author will an-
swer all questions, but they
must be accompanied by a
seolf-addressed stamped return
envelope.

through current-limiting re-
sistor R1 to +5 volts DC, ob-
tained from pin 25 of the PC I/O
card. When any of the switches
in IC1, IC2, or IC3 is turned on,
5 volts is passed through that
switch to J1 and the associated
test line. Switch selection is
controlled by pins 1, 2, and 3 of

P1, which are connected to the
select inputs of the 4051s. This
allows the PC to select any one of
the eight internal switches in
IC1, IC2, or IC3.

The select inputs of all three
4051s are connected together.
However, only one 4051 should
be active at a time if the circuit
is to work properly. Therefore,
the inhibit pins (pin 6) of the
4051s are also controlled by the
PC. That permits the computer
to activate any one of the 4051s
and inhibit the other two.

The output side of the tester
is essentially the same circuit,
but with one difference. The
4051 common output/input
pins (pin 3) are connected to-
gether and output at P1 pin 17.
That pin, an input to the PC I/O
board, must see either a low
(ground) or high logic level.
Since the 4051s will output ei-
ther a high (+ 5 volts) or a high-
impedance open, R2 is posi-
tioned between the output and
ground as a pull-down resistor
to ensure that a logic low can be
sensed.

The goal of the circuit design
was to test cables with up to 25
conductors. However, the three
4051s can test only 24 lines.
Therefore, another way to check
that last line had to be found.
Pin 7 of P1 can send a signal
through diode DI to J1 pin 25.
On the output side, J2 pin 25
goes to P1 pin 18 which can
sense the output. The diode en-
sures that J1 pin 25 will not pull
up any line to which it is short-
ed and give a false indication.

Building the circuit

The circuit can be built on
perfboard. Begin by soldering a
5-inch length of solid No. 24
wire to each of the 25 pins of two
female DB-25 connectors (J1
and J2). Then solder a 5-inch
length of No. 24 solid wire to
pins 1-6, 9—14, 17, 18, 23, and
25 of a second female DB-25
connector (this will be P1).

The circuit can also be built
on a solderless breadboard with
at least 50 rows of connection
points and two vertical rows for
power distribution. The circuit
should be housed in a case that
provides support for the panel-
mount DB-25 connectors. It is
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FIG. 4—THE PC I/O INTERFACE was described in detail in Radio Electronics, July 1991.

This is the original circuit.

recommended that you mount
the connectors to the case be-
fore wiring them.

Testing

To test the continuity tester
your PC must be equipped with
a PC /O card, a male-to-male
DB-25 cable, and a logic probe
or voltmeter. Connect the cable
from the PC /O board to P1 and
turn on the computer. Check for
about + 5 volts on pin 16 of each
4051, and ground on pins 7 and
8. Type in and run the output
test program in Listing 1 using
GWBASIC, BASICA or QUICK-
BASIC. Alternatively, the pro-
grams are available on the
Gernsback BBS as part of a file
called CONTTEST.TXT.

When running that program,
enter each pin number (1
through 25) in turn. When
“Press any key to continue...”
appears, check that pin for a

LISTING 1

CLEAR : CLS :
INH(1) =
DEFUSR = 64: ADD = 640

DEFINT A, E, I-K,

WO W ke

48: INH(2) = 40: INH(3)

O: DIM INH(4), I(625), 0(625)
24

REM: Change ADD if necessary to match the address of your PcI/O Card.
OUT ADD + 3, 137: REM: Set PCIO For A=OUT, B=0OUT, C=IN

REM: OUTPUT TEST (c) 1992 JJ Barbarello

INPUT "Which J1 Pin (1..25)..."; WHICH

IF WHICH > O AND WHICH < 9 THEN IC
IF WHICH > 8 AND WHICH < 17 THEN IC

= 0

=2

10 IF WHICH > 16 AND WHICH < 25 THEN IC = 3

11 IF WHICH = 25 THEN IC = 4

12 IMASK = WHICH - (IC - 1) * 8 - 1 + INH(IC)

13 IF WHICH = 25 THEN IMASK = 64 + 56

14 OUT ADD, IMASK

15 PRINT "Press any key to continue..."

16 A$ = INPUTS$(1): PRINT :
17 IF ASC(A$) = 27 THEN END
18 GOTO 6

PRINT

high signal. Then press a key
and enter another pin number.
Continue this until you've ver-
ified the operation of all 25 pins.

To check the output side, type
in and run the input test pro-
gram in Listing 2. Connect one
end of a jumper wire to the junc-
tion point of pin 3 of IC1-IC3
and R1.

;

When you see the questions
“Which J2 Pin (1..25)...,” place
the free end of the jumper into
the pin number you want to
test. While holding it there, en-
ter that pin number. On the
next line youllseea“1"ora “0.”
A “1” indicates the high level
was correctly sensed. Remove
the jumper and enter the pin
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LISTING 2

CLEAR : CLS : DEFINT A, E, I-K, O: DIM INH(4), I(625), 0O(6€25)

INH{1l) = 48: INH(2) = 40: INH(3) = 24

DEFUSR = 64: ADD = 640

REM: Change ADD if necessary to match the address of your PcI/O Card.
OUT ADD + 3, 137: REM: Set PCIO For A=OUT, B=0OUT, C=IN

REM: INPUT TEST (c) 1992 JJ Barbarello

INPUT "Which J2 Pin (1..25)..."; WHICH

IF WHICH > 0 AND WHICH < 9 THEN IC =1

IF WHICH > 8 AND WHICH < 17 THEN IC = 2

10 IF WHICH > 16 AND WHICH < 25 THEN IC = 3

WDV EWN

11 IF WHICH = 25 THEN IC = 4
12 IMASK = WHICH - (IC - 1) * 8 -

1
13 IF WHICH = 25 THEN IMASK = 56: A

14 oUT ADD + 1, IMASK
15 PRINT INP(ADD + 2) AND A, IMASK

INH{IC)
2: OUT ADD, 64 + IMASK ELSE A =1

16 PRINT ; "Press Any key to continue...";

17 A$ = INPUT$(1): PRINT :
18 IF ASC(A$) = 27 THEN END
19 GOTO 6

PRINT

LISTING 3

CLEAR : CLS : DEFINT A, E, I-K,

DEFUSR = 64: ADD = 640

ICNT = O

FOR I =1 TO 25

10 IF I 1 THEN ICl = 1
11 IF I 9 THEN ICl = 2
12 IF I 17 THEN ICl = 3

WD aewWwNh-

INH(1) = 48: INH(2) = 40: INH(3)

O: DIM INH(4), I(625), 0O(625)

24

REM: Change ADD if necessary to match the address of your PcI/O Card.
OUT ADD + 3, 137: REM: Set PCIO For A=OUT, B=0OUT, C=IN
REM: BASIC TESTER (c) 1991 JJ Barbarello

PRINT "Press Any key to begin...";: A$ = INPUTS$(1l): PRINT

13 IMASK = I - (IC1 - 1) * 8 - 1 + INH(IC1)

14 IF I = 25 THEN IMASK = 64 + 56
15 OUT ADD, IMASK
16 FOR J I TO 25
17 IF J 1 THEN IC2 1
18 IF J 9 THEN IC2 2
19 IF J >= 17 THEN IC2 = 3

>
>

i nn

20 IMASK2 = J - (IC2 - 1) * 8 - 1 + INH(IC2)

21 IF J = 25 THEN IMASK2 = 64 + 56
22 OUT ADD + 1, IMASK2
23 ISTATUS = (INP(ADD + 2) AND 1)

24 IF ISTATUS = 1 THEN ICNT = ICNT + 1: I(ICNT) = I:
25 IF I = 25 AND J = 25 AND (INP(ADD + 2) AND 2) = 2 THEN ICNT

I(ICNT) = I:
27 NEXT J
28 NEXT I
29 FOR I = 1 TO ICNT
30 PRINT I(I); "-";

O(ICNT) = J

O(I), : NEXT

number again. This time you
should get a “0.” Follow the
same procedure for all 25 pins of
the connector.

Basic use

The most basic use of the test-
er is checking DB-25 male-to-
male cables. Connect the cable
to be tested between J1 and J2
and run the basic tester pro-
gram in Listing 3. A typical out-
put from the program will show
the connections found. Also, if
the circuit has a short, say be-
tween pins 2 and 3, you'll see
two additional entries, 2 - 3 and
3 - 2. If the circuit has an open,
that pin will not be shown as a
connection (for instance, there
would be no 5 -5 if there were an
open on line 5). The complete
test of all 625 possibilities will
take only a few seconds.

O(ICNT) = J
= ICNT + 1:

Enhancements

With the basic program, you
must determine which lines
were connected, which are
missing, and which are shorted
by visually scanning the list.
This is OK for a one-time check,
but inefficient for repetitive
testing of the same kind of cir-
cuit. One enhancement would
be to have a data file that defines
the desired connections and
display PASS or FAIL with only
the open or short circuits listed.

To check cables other than
DB-25 male-to-male, you must
make appropriate adapters. For
example, to check a DB-9 cable,
you would make two adapters as
shown in Fig. 5. Connect the
adapters to J1 and J2, and the
DB-9 cable to the adapters.

You can also test bare PC
boards. Here you create a “bed of

Do [l [N |N | =
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FIG.5—TO CHECK A DB-9 CABLE, make
two adapters and connect them to J1
and J2.

nails,” which is a base with pins
that contact the PC board in
specific spots. The PC board is
placed on the base and the
spring-loaded pins (called
“pogo” pins) make contact with
the test points on the board.
You could then check to see if
specific points are connected,
open, or shorted. If more than
25 points have to be tested, you
could make multiple bases for
additional tests.

Attenuation can also be test-
ed. For example, if the cable
must have less than 10 ohms
resistance, replace Rl and R2
with potentiometers. If you
then temporarily place a 10 ohm
resistor between pin 1 of J1 and
J2, and run the input test pro-
gram in Listing 2, you can ad-
just the voltage level so that the
indication changes froma “1" to
a"0." Then back off the potenti-
ometer so the indication
changes back to a “1." Now, any
device with a resistance higher
than 10 ohms will cause less
voltage to be dropped across R2
and give a “0" indication. Q
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EARLY TV

continued from page 50

cated on one side of the scan-
ning disk. A lens focused the
image on the disk.

Another disk with a sawtooth
edge was positioned between
the object and scanning disk. It
chopped up the light beam to a
preset frequency. The object
was scanned vertically, with the
light-chopping disk dividing
each line into a definite number
of picture elements. A light-sen-
sitive cell on the other side of
the disk received the scanned
image and changed the light
variations into amplitude mod-
ulated current.

Baird’s receiver had a similar
scanning disk. Each lens in the
disk projected a thin beam of
light from behind the disk to a
screen. As the light from each
lens scanned the screen, a pic-
ture was built up. Baird syn-
chronized his transmitter and

receiver disks by connecting an
AC generator to the transmis-
sion disk’s drive motor and a
synchronous motor was con-
nected to the receiving disk.
The first television drama was
broadcast by station WGY in
1928, and the first television im-
ages were screen-projected in a
theater in Schenectady, New
York, in 1930. Both systems
were mechanically scanned.

Electronic scanning

Television as we know it today
became a reality only after the
invention of the iconsosope or
camera tube by Vladimir
Zworykin, a Russian emigre to
the U.S. The iconoscope, when
paired with the receiving pic-
ture tube, made electronic scan-
ning possible. Both the ico-
noscope and the picture tube
were developed from the earlier
invention of the cathode-ray
tube.

With the development of the
camera tube and receiving tube,
electronic scanning was able to

replace cumbersome and ex-
pensive mechanical scanning.
The image orthicon, invented
by Philo Farnsworth in 1928,
improved upon Zworykin’s
iconoscope, but it was not until
1933 that electronically scan-
ned television became a com-
mercial reality.

Who named television?

Two men claimed to have co-
ined the word television. One
was Hugo Gernsback, then the
publisher of Radio News (He
later founded Gernsback Inc.,
the publisher of Radio-Elec-
tronics which was renamed
Electronics Now in 1993).

In the August 1928 issue of
Radio News, Gernsback wrote:
“The word ‘television’ was first
coined by myself in an article
entitled ‘Television and the Tele-
phot’ which appeared in the De-
cember 1909 issue of Modern
Electrics.” The other person
who claimed to have coined the
word in 1900 was a Frenchman
named Perskyi. Q
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POWER CONTROL
continued from page 68

TRI are all driven full on. Above
that preset temperature thresh-
old, all three components are
cut off.

The gate-drive polarity in Fig.
12 is always positive, but the tri-
ac’s main-terminal current is al-
ternating. As a result, the triac
is gated alternately. A triac’s gate
sensitivity differs, depending
on its operating mode. Thus,
when the temperature sensed
by the thermistor is well below
the preset temperature thresh-
old, Q2 is driven full on and the
triac is gated in two quadrants.
This sends the full AC-line
power to the heater.

However, when the room tem-
perature is very close to its pre-
set value, Q2 is driven only
slightly on. Thus triac TR1 is
gated on in only one mode and
only half of the available AC-line
power is available to the heater.
Consequently, the circuit offers
fine temperature control of the
room.

Synchronous switching

Figure 13 is the schematic for
an electric heater-control circuit
with automatic zero-voltage
synchronous AC-line switching
based on the CA3059 (IC1). It
provides simple on/off heater
switching.

This circuit is similar to that
of the light-activated power
switch of Fig. 9 except that an
NTC thermistor is the feedback
sensor. The Fig. 13 circuit is ca-
pable of maintaining room tem-
perature within one or two
degrees Fahrenheit of the value
set on potentiometer R1.

Figure 14 is the schematic for
a proportional heater control
circuit that is capable of reg-
ulating room temperatures to
within one degree Fahrenheit of
a preset value. A thermistor-
controlled voltage is applied to
pin 13 of IC2 (CA3059). Simul-
taneously, a repetitive 300 milli-
second ramp waveform from
pins 2 and 6 of IC1 (a 7555 or
CMOS 555} is applied to pin 9 of
IC2. The 7555 is configured as
an astable multivibrator, and
the waveform is centered on the
half-supply voltage.

wWwWwW americanradiohistorv com

The triac is turned fully on
synchronously if the room tem-
perature is more than a few de-
grees below its preset level.
However, it is cut off fully if the
room temperature is more than
several degrees above that pre-
set level. When the temperature
is within a few degrees of the
preset value, however, the ramp
waveform synchronously turns
the triac on and off (in the inte-
gral cycle mode) once every 300
milliseconds with a duty cycle
that is proportional to the tem-
perature differential.

For example, if the duty cycle
ratio is 1:1, the heater generates
only half of its maximum power.
However, if the ratio is 1:3, it
generates only one quarter of its
maximum power. This response
causes heater output power to
self-adjust to meet the room’s
preset heating demand.

When room temperature
reaches the precise preset val-
ue, the heater does not switch
fully off. Rather, it generates
just enough output power to
compensate for the room heat
loss. This system gives precise
room temperature control. Q
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HARDWARE HACKER

Basic stamp manuals, Fibonacci’s sunflowers, a new Bezier spline book,
Adobe’s elegant Acrobat, and E-field AC voltage sensing.

that you might find informative.

Lindsay Pubtications has re-
published dozens of books, mostly
in the form of reprints of fascinating
or “lost” technology from the past.
For example, one is an authoritative
1935 book, Neon Signs by Miller
and Fink. Others include a nine-vol-
ume Cyclopedia of Formulas, first
published by Scientific American at
the turn of the century. It contains
“secret” processes for doing nearly
everything from making your own
dyes and chewing gum to elec-
troplating, preparing artist’s paints
and doing photography.

One new book | found to be very
useful includes some really hairy
mathematics. | reviewed Bezier
curves and cubic splines some time
ago. Splines are the answer to the
need for making use of sparse data
to generate graceful two-dimen:
sional curves or three dimensional
surfaces.

Knot Insertion and Deletion Al-
gorithms for B-Spline Curves is a
difficult to read but definitive new
book on splines. It explains the
tricky process of breaking a single
curve up into an indefinite number of
subcurves, finding points along a
single curve, or combining a pair of
curves into one longer curve. The
book includes many references to
earlier papers on splines. The au-
thors of the book are Goldman and
Lyche, and the publisher is SIAM,
the Society for Industrial and Ap-
plied Mathematics.

l have reviewed some new books

Fibonacci's golden
sunflowers

Have you ever marveled at the
way a sunflower’'s seeds are so
compactly arranged along such
mathematically precise spirals?
Several botanists who have been
impressed by this natural marvel are
now questioning just how much of a

/golden 137.50776 def
/rate 18 360 div def
/divergence 0.5 def
/sweep 160000 def
/inside 60 golden mul def
/dotrad 0.2 def

/dot1 {newpath dotrad 0 360 arc fill} def
fiixpack {dup 0 ge {divergence exp} {neg

divergence exp neg} ifelse} def

/drawsunflower {inside golden sweep {

dup dup rate mul fixpack
exch cos mul exch dup

rate mul fixpack exch sin mul
dot1 } for } def

drawsunflower
showpage quit

DON LANCASTER

% super dooper magic number.

% base spiral expansion rate

% exponent - 1.0 is linear, 0.5 is best
% total number of degrees in spiral
% size of hole in middle

% size of seeds

% dot utility routine
% packing utility routine

% start for loop

% copy vector

% find & save x position

% find y position

% draw dot; end loop & proc

% draw the sunflower
% and print it

FIG. 1—FIBONACCI'S GOLDEN SUNFLOWER is easily modeled with this simple
PostScript routine. Many variations are possible.

plant’s growth is determined by ge-
netics, and how much is determined
by mathematical algorithms and

" physical laws.

The Algorithmic Beauty of Plants
by Prusinkiewicz & Lindenmayer
from the Springer-Verlag Press is an
excellent (but heavy) book on this
subject. However, a popular sum-
mary of the authors’ ideas was pub-
lished in the January 1995 Scientific
American on pages 97 to 99.

It seems that there is a very com-
plicated mathematical basis for the
seed arrangements, but that math

wwWwW americanradiohistorv com

can be explored easily with the
PostScript computer language. Fig-
ure 1 shows the fundamental al-
gorithm that determines the seed
arrangements. Actually, those spi-
rals are visual artifacts that have
nothing to do with the underlying
generation algorithm. What you see
are the results, and not the cause.

Start a very tight spiral, one that
is not obvious. Then, for every
137.50776 degrees of rotation,
plant a seed. That's all there is to it.
Well, maybe not quite all. Do this
and the seeds get farther and far-
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ther apart as the radius distance
from the center increases. It seems
that the outside seeds are gathered
together with a value that | will call
the divergence.

A divergence of 1.0 does
nothing—it allows the seeds to
spread out. A divergence of 0.5
gives the uniform result shown in
Fig. 1. Another way of thinking about
the 0.5 divergence is that it moves
each seed toward the center by the
square root of its radial distance.

All of the outside seeds in sun-
flowers tend to be larger and
spaced farther apart than those
closest to the center. A plant diver
ges by 0.6 or so but for for some far
out artistic effects, try a divergence
of 0.3.

The value of 137.50776 is critical
and must be exact. This is a magic
irrational number that has all kinds
of artsy-craftsy applications. It is
even related to the Grecian golden
rectangle. It turns out that this mag-
ic number is also the limit for paired
numbers in a Fibonacci Series. Fig-
ure 2 offers a few clues about what
Fibonacci was doing.

A Fibonacci series is created by

HNEW FROM

LANCASTER

DON

HARDWARE CLASSICS
Incredible Secret Money Machinell  18.50
The Case Against Patents 28.50
Hardware Hacker Reprints II, lll,or iV 24.50
Blatant Opportunist Reprints 24.50
Resource Bin Reprints 24,50
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CMOS Cookbook 24.50
TTL Cookbook 24.50
Active Fliter Cookbook 24.50
Micro Cookbook | 19.50
Lancaster Classics Library 119.50

POSTSCRIPT STUFF
PostScript Secrets (lle/Mac/PC) 29.50
Book-on-demand resource kit 39.50
Intro to PostScript VHS Video 29.50
PostScript Beginner Stuff 29.50
PostScript Show & Tell 29.50
PostScript Cookbook (Adobe) 19.50
PostScript Ref. Manual Il (Adobe) 32.50
PostScript Program Design (Adobe) 24.50
Type | Font Format (Adobe) 15.50
Acrobat Reference (Adobe) 24.50
LaserWriter Reference (Apple) 19.50
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Pgm Display PostScript with X 29.50
PostScript Visuai Approach (Smith) 22.50
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The Whole Works (all PostScript) 379.50

FREE VOICE HELPLINE VISA/MC
SYNERGETICS
Box BOS-RE

ar, AZ BEE52
428-4073

CIRCLE 205 ON FREE INFORMATION CARD

A mathematical SERIES is Jjust a sequence of numbers, If you are given the
aarly numbers and a set of rules, you can generate the rest of them.

Two obvious series examples are the LINEAR SERIES of 1, 2, 3, 4,5, 6, 7 ...
and the SQUARE SERIES of 1, 4, 9, 16, 25, 36, 49, 64._..

A sequence called the FIBONACCI SERIES results when each new number is

made from the sum of the previous two...

1,2,3,5. 8,13, 21, 34, 55, B8, 144...

Fibonacel saguences occur quite often In nature and in physical systams. Tha
spirialing clockwise and counterclockwisa sunflower PARASTICHIES are often
two adjacent numbers in the Fibonacci Senes. Such as 34 and 55.

The LIMIT of the ratios of saquential Fibonacel numbers is 0.618034. This is
related to the Greek's GOLDEN RECTANGLE and is also precisely 137.50776

degress around a full circle,

FIG. 2—THE FIBONACCI SERIES.

making each new term out of the
sum of its two previous ones. Exam-
ples of thisare 1, 2, 3, 5, 8, 13, 21,
34, 55, 89... And there is a related
alternate seriesof 3,4, 7, 11,18, 29,
47, 76... Asurprising number of nat-
ural physical processes occur in a
Fibonacci pattern. lronically, the
Fibonacci series did not work in the
subject area for which he initially
developed them.

As the ratios of the paired
Fibonacci numbers are taken higher
and higher, they converge on a value
of 0.618034. A distance that far
around a 360° circle turns out to be
137.50776°. The inverse of that
number is the Greek'’s record gold-
en rectangle!

Those spiral artifacts are known
as parastichies. They usually end up
as two adjacent numbers in a
Fibonacci series; in the case of Fig.
1.they are spirals of 34 and 55. To
make the clockwise 34 spirals more
obvious, reprint the figure larger
with higher divergence. The inside
of the spiral does not show up clear
ly, so | blanked it out. In nature,
many real sunflowers do the same
thing!

To run this code, just enter it into
your word processor and send it to
any PostScript printer with any
communication program or by click-
ing the “send PostScript file’™ on a
printer driver. Alternatively, use
GhostScript for on-screen viewing
(more details on this are in STAR-
TUP.PDF). Then change the param-
eters to get different patterns. |
have summarized that algorithm in
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Fig. 3 for those who want to trans-
late it into a less versatile or more
primitive language.

I've posted ready-to-run code as
SUNFLOUR.PS on GEnie PSRT.
For some other astonishing exam-
ples of algorithm-driven growth, up-
load FRACTFERN.PS as well. Yeah,
| also have some versions of Ghost-
script available.

Simplicity strikes again

| have been snooping around in-
side Radio Shack's new 22- to 103-
volt AC Voltage Sensor. This pen
sized device lights up whenever it is
placed within an inch or two of a live
120-volt AC source. You can hold it
near a line cord to make sure power
is available, or trace wires through
the walls of your home. It allows you
to quickly check fuses or circuit
breakers, run “hot chassis" safety
tests, troubleshoot series-wired
Christmas tree light strings, or sim-
ply make sure power is off before
doing any repair work on circuits.

Figure 4 is a simplified schematic
of the voltage sensor. It is basically
an E-field radio receiver for 60-Hz
line radiation. Amazingly, the key
component is a ten-cent hex inver
ter! The first inverter is biased into
its active region so it behaves like a
linear amplifier. To the metal tab an-
tenna, this looks like a X 10 ampli-
fier with an 8-megohm input
impedance. Four more cascaded in-
verters together act as a high-gain
clipping amplifier.

In the presence of an AC electric
field, a 60-Hz squarewave appears


www.americanradiohistory.com

NAMES AND NUMBERS

Adobe Acrobat System
1585 Charleston Road
Mountain View CA 94039
(800) 833-6687

American Gourd Society
PO Box 274

Mount Gilead OH 43338
(419) 362-6446

Embossing Arts

PO Box 626

Sweet Home OR 97386
(503) 367-3279

Exergen

One Bridge Stret
Newton MA 02158
(800) 422-3006

Inside Finishing

PO Box 56652
Washington DC 20040
(202) 882-7949

Lindsay Publications
PO Box 538

Bradley IL 60915

(815) 935-5353

National Semiconductor
2900 Semiconductor Road
Santa Clara CA 95052
(800) 272-9959

Parallax

3805 Atherton Road, #102
Rocklin CA 95765

(916) 624-8333

Plessey

PO Box 660017

Scotts Valley CA 95067
(800) 927-2772

P-O-P & Sign Design
7400 Skokie Bivd
Skokie IL 60077
(708) 675-7400

Scientific American
415 Madison Avenue
New York NY 10017
(212) 754-0550

SIAM

3600 University Science Center

Philadelphia PA 19104
(215) 382-9800

Springer-Verlag
175 Fifth Ave

New York NY 10010
(212) 460-1500

Synergetics

Box 809

Thatcher AZ 85552
(602) 428-4073

across the LED, turning it on bright-
ly. A resistor to ground on the output
of the first inverter introduces the
slight bias offset to ensure that the
second inverter remains off in the
absence of a 60-Hz signal. The sen-
sitivity threshold can be adjusted by
changing that resistor.

The capacitor performs two
tasks: It bypasses any 60-Hz nega-
tive feedback to give the maximum
AC gain from the first stage and it
tests the battery by taking only a
fraction of a second to charge when
power is turned on. More elegant
simplicity at work.

The circuit board has options fora
buzzer and several other operating

(1) Start a long and tight spiral path.
(2) Every 137.50776 degrees, plant a seed.

(3) Optionally shift seeds towards center.

FIG. 3—THE SUNFLOWER ALGORITHM.

modes. The two "'mystery re-
sistors” are jumpers with low ohm
values. | want to suggest two tips if
you want to build your own sensor:
The sensing antenna must be bare
and exposed for maximum sen-
sitivity. Also, be sure to use the
“UB"(unbuffered) version of the
CD4069 CMOS hex inverter. A
4069B has too much gain and will
oscillate in the circuit.

The drive transistor can probably
be left out if you use a higher supply
voltage and a high-brightness LED.
Obviously, the circuit will not work if
the wire that you are tracing is
shielded, BX cable, in metal con-
duit, or there is metal between the
sensor and the wire. And, of course,
only "‘hot" wires can be traced
through house walls. | have more
details on CMOS linear amplifiers in
my CMOS Cookbook.

Adobe’s Acrobat

Which is preferable—a printed
document or an electronic one? For
permanent data storage nothing
compares with a document printed
with ink or toner on paper. It excells
in legibility, pride of ownership, and
its read-anywhere convenience. If
these factors are important to you,
there is just no way that any elec-
tronic document can approachiit. If it

does, it will not happen in the next
five years.

By .contrast, an electronic docu-
ment is instantly available. It is never
misplaced or out on loan. and can
be corrected or updated easily long
after it is first printed out. All copies
are perfect originals. There is never
any generation loss. Electronic doc-
uments do not wear out or deterio-
rate over time. They don't get
mustard or coffee stains. They can
be stored in far less space than
printed pages and they are easily
customized. And they can be
shipped out much faster at much
less cost.

Electronic documents can also
provide hypertext features that are
just not available on the printed
page. These include the opportunity
to search more rapidly (even for
sloppy or sparse key words, than
can be done with sheafs of docu-
ments or entire libraries. One
mouse click on an index, a table of
contents, or link puts you instantly
on the right page, directs you to
pertinent references, and gives you
tutorial help. It could also play mu-
sic, or run a video clip. You can have
mini thumbnails that let you view
many pages on-screen at once, or
let you add “Post-it” notes that nev-
er fall off.

Today you need both electronic
and printed documents. Newly up-
graded Acrobat software from
Adobe Systems offers you the best
of both worlds. Acrobat is fast be-
coming the new de-facto Internet
standard for document interchange.
You can now device-independently
view superb quality documents on
your computer screen. Even better
is the fact that Adobe’s Acrobat is
free to the end user!

The key to Acrobat is a compact
file called a .PDF file. Those files
use only ASCII printing characters
so they are compatible with all com-
munication channels. The Acrobat
Reader lets you view the docu-
ments on screen, wander around in
them, search through them, or print
them out. Acrobat files are created
internally by applications or by using
an Acrobat Exchange utility code.
The separate Acrobat Distiller pro-
gram converts most PostScript files
into a compact and lean “just the
facts ma’am” .PDF format.
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An acrobat file conveys mixed
text and graphics, including words,
line art, and photos, just like a
printed page. There's optional
sound, video, or even robotic con-
trol, and all of those hypertext good-
ies are overlaid on top of everything.
How are oddball fonts handled? If
you absolutely must have an iexact
duplicate, then a .PDF file will drag
along all of the necessary fonts.
This makes the file rather long, but it
guarantees its complete accuracy.

For typical users, unusual fonts
are substituted with multiple master
fonts. One serif, one sans. These
are good enough for most users
most of the time. The multiple mas-
ter font has variable width, weight,
and optical size. Yes, the page
layout and exact text justification is
fully preserved.

Usually, the Acrobat reader
shops around for real fonts, first
checking host and printer, and then
the .PDF file itself. It uses these if
they are available or it substitutes a
multiple master font as a stand-in. In
instances where you need only a
few letters of some nonstandard
font, you can capture the font path
earlier, giving you exact results and
a short file at the same time. Acro-
bat accuracy depends on the output
device. It's quick and convenient on-
screen, and very easy to magnify.
It's pleasant and very readable on
any laser printer or camera-ready on
a phototypesetter.

Acrobat documents can easily be
edited or modified. Raw, words-only
unformatted text can be extracted
with the cut-and-paste tools in the
Acrobat reader. But infinitely better
is a fully formatted text and graphics
editing or rearrangement that you
can do with Adobe lllustrator. There
are two catches here: Be sure to
use lllustrator v5.5 or higher, and
make sure that your Acrobat PDF
plug-in is host-installed. All of my
earlier .GPS guru gonzo tech il-
lustrations also work well with -
lustrator, simply by routing them
through the Acrobat distiller module
first.

By a special arrangement, | have
uploaded DOS, Windows, and Mac
Acrobat readers to PSRT, where it's
free for the downloading. You'll get
application notes, demonstrations,
reference manuals, and many exam-

ples. Most of my latest column re-
prints are now in Acrobat form for
instant on-screen viewing even
without PostScript. | will update the
earlier ones as time and money per
mit. Kate (my assistant sysop) and |
have been uploading two or three
original or unique files each day, so
you're bound to find something new
each time you visit.

Getting documents

What do you do if you must have
your own hard copy of some tech-
nical article or standard? Where do
you go for fast help? First and fore-
most, go on-line and snoop around.
Thousands of sources are now
scrambling to offer millions of Acro-
bat-format reprints to you. Many are
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FIG. 4—A SIMPLIFIED SCHEMATIC of
Radio Shack’s 22 to 103 volt AC voltage
sensor.

free for the downloading through
the Internet, the commercial online
services, and even by way of local
BBS systems. )

| have posted a few key document
retrieval supply sources for this
month's resource sidebar. The all
time classic standby, of course, was
interlibrary loan. Sadly, many librar-
ies have dropped this service re-
cently or have made it a tedious,
expensive process. With far fewer
participants, the odds of obtaining
what you want are far lower. Today,
an interlibrary loan is bound to be a
frustrating waste of time.

Another traditional source is

UMI, short for University Micro-
films. It sells copies of any magazine
or technical article from nearly any
source. But to use UMI you must
precisely specify the publication,
volume, author, and page numbers.
Cost varies with speed of service.

UMI recently added a sorely
needed new service by opening The
Information Store. It is a convenient
place to find all the really hard-to-get
materialk—documents such as con-
ference proceedings, obscure re-
prints, and standards. Most of
these are now stocked in depth by
Global Engineering Documents.
Their documents are pricey, but they
do have what you want the instant
you need it. It is usually cheaper and
slower to go directly to the stan-
dards group.

By far, the best way to determine
if a publication or document exists
is through the Dialog Information
Service by way of your local library,
GEnie, or one of those other com-
mercial on-line services. Dialog is
great for searches and abstracts,
but the other services might be bet-
ter if you want hard copy.

The U.S. Government Printing
Office can be a useful source for
leaflets and brochures. They are
now much easier easier to deal with
from their 24 “retail” outlets. | have
shown only one in the sidebar that
goes by the catchy name of U.S.
Government Bookstore. Contact
them for a list of all of their other
offerings.

Individual reprints of most of my
columns are instantly available on
GEnie PSRT. They are also available
as book-on-demand bound hard
copy from Synergetics. We can also
find any document for you on a
custom basis.

BASIC Stamp manuals

[ looked at the $29 BASIC Stamp
discussed two columns back. This
is the hacker microcomputer. | have
had lots of helpline requests for
more information on this subject, so
I made a special arrangement with
Lance Wally from Parallax. | have
uploaded the complete Basic stamp
user manual to GEnie PSRT. You
can obtain it free by downloading.

| have split the material into three
pieces, a BASTAMP1.PDF intro-
duction, the instruction set as a
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REPRINT RESOURCES
Dialog Information Service
3460 Hillview Avanue

Palo Alto CA 94304
(415) B58-2700

GEnie

401 North Washington Street
Rockyille MD 20850

{BOO) 638-9636

Global Engineering Documents
15 Inverness Way East
Englewood CO B0112

(800} B54-7179

Information Store

500 Sansom Street #400
San Francisco CA 94111
(415) 433-5500

UMI

300 North Zeeb Road
Ann Arbor Ml 48106
(800) 521-3044

US Government Bookstore
720 Morth Main Street
Pueblo CO 81003

(719) 544-3142

BASTAMP2.PDF, and dozens of de-
tailed applications examples as
BASTAMP3.PDF. Files are in Acro-
bat format, so you can easily view it
on screen or print your own hard

copy.

New tech lit

Plessey is offering a new
Consumer IC Handbook that con-
tains information on a full line of re-
mote-control and satellite ICs.
Plessey has also just released the
GP1010 single-chip GPS (global po-
sitioning satellite) receiver front
end, a companion application
breadboard, and a GP1020 back-
end six-channel correlator.

National Semiconductor is offer-

NEED HELP?

Phone or write all your Tech
Musings questions to:

Don Lancaster
Synergetics

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

For fast PSRT access, modem
(800) 638-8369. On prompt, type
JOINGENIE. When asked for the
offer code, enter DMD524.

Internet email access link:
SYNERGETICS@GENIE.GEIS.COM.
_ _

ing free samples of its new LM45
precision centigrade IC tempera-
ture sensor to qualified persons
who request them.

Hewlett-Packard is offering free
samples of IrDA infrared communi-
cation parts to prospective volume
purchasers. A lot of useful informa-
tion on remote infrared sensing ap-
pears in a free Handbook of Non-
Contact Temperature Sensing from
Exergen.

Two unusual trade publications
that explore new desktop concepts
are Inside Finishing on foil stamping
and Kroy Color materials and PO-P
& Sign Design on new plastics and
unusual prototyping materials. Both
are valuable resources. P-O-P
stands for point of purchase. Take
advantage of the free copy of the
Embossing Arts catalog that men-
tions a lot of desktop opportunities
for hackers.

When you are about to go off your
gourd, there's a support group
called the American Gourd Society
that can help you. It has a free cata-
log that's loaded with useful books
and bulletins.

If you really want to immerse your-
self in desktop publishing, check
out my Book-on-demand Resource
Kit. It contains all the information
you'll need to get started to be your
own publisher.

It's time for our usual reminder to
check the Names & Numbers or
that Reprint Resources sidebars for
references on most of the subjects
I've mentioned. And the PSRT ac-
cess and a no-charge voice helpline
is available per the Need Help? box.
As before, | have arranged a special
ten-hour free trial of GEnie for Hard-
ware Hacker readers. A credit card
is required for signup. Q

“We can't afford a dish so [ figured
I'd tap into one directly.”

wWwWwW americanradiohistorv com

——Ghoose from 46—

Career Opportunities!

Get Your Specialized Associate Degree
or Career Diploma at Home in Spare Time
Now without attending college class-
es and with no previous experience,
you can train for a money-making
career...even get a Degree. Send for
free facts and color brochure on
employment opportunities in the field
that interests you most. See how easy
itis to train at home for a great career
or advancement in your present job.

18(!1-55[!5

CALL ANYTIME—24 hours a day, 7naysawuk

OR MAIL COUPON TODAY!
=S} Tnternationai Correspondence Schools 3
saice 1| Dgpt. ADESE5S, 925 Oak Street, Scranton, PA 18515

Please send me free facts, color brochure and fulf information 1
on how | can study at home for the career | have chosen.

281X

No obli No sallsrnan will visit (:HECK ONE BOX ONLY! |
ASSOCIATE IN SPEC! ASSOCIATE IN SPECIALIZED
lusutss DEGREE mosm Trcmoc DEGREE PROGRAMS |

G CMIE meem\oTech
] Mectanca ngy |

m] Afx: naeﬂnqr
B% Mgml —Finance Option D Electrml Ergmeennq echnology I
Option 0y
O3 Applied 00mputer Science D Industnal Engineering Technolouyl
CAREER DIPLOMA COURSES ——————
O High School O Catering/Gourmet Cooking 1
e ey et |
rveying rsonal puf
{3 Drafting O Computer-Assisted Bookkeeping I
O Air Conditioning & Refrigeration [ PC Repair
[ Wildiife/Forestry Conservation [ DanooPubﬂshmo&Dwon l
(O Diesef Mechanics (3 Secretary with Computer
8 gtlergumﬂ Management E TVNCSR RNutmnon I
iness epair
[ Gun Regair [J Animal Care Speciaiist ]
O Electronics O Photography
[0 HoteiRestaurant Management  [] JoumnalisnvShort Story Writing l
1 Legal Assistant 0 Flosist
3 interior Decorating [ Teacher Aide I
[ Medical Office Assistant O Home Inspector I
3 Dental Office Assistant 0 Medical Transcriptionist
[ Bookkeepi O Professional Locksmithing |
[ Motorcycle ir O Apphiance Repair
Name. Age i
Address Apt. # 1
City/State Zip 1

% Ll
4
=
s': E
1 5
| 4=

Your Ticket To |

'SUCCESS|

Over 28,000 technicians have gained admlt
tance worldwide as certified professionals. I
Let your ticket start opening doors for you. I

ISCET offers Journeyman certification mI
Consumer Electronics, Industrial, Medical,

Communications, Radar, Computer and I
Video. For more information, contact the
International Society of Certified Electro-
nics Technicians, 2708 West Berry Street.
Fort Worth, TX 76109; (817) 921-9101.|
Name

Address

City

State _ Zip

Send material about ISCET and
becoming certified.

___ Send one “Study Guide for the
Associate Level CET Test.”” En-
closed is $10 (inc. postage).

I S
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AUDIO UPDATE

Taming the deafening decibels: Practicing “safe sound”

discussion of the potential long-

term, cumulative damage to stu-
dent'’s hearing that could result from
the high sound levels present at
school dances. The subject arose
out of my concern, as a parent, for
my son’s hearing. This month, the
Q-and-A format is continued, with a
look at how hearing damage occurs
and what other concerned parents
can do to protect their children’s
hearing.
Q. Will the audiological screening
tests given in schools pick up signs
of incipient damage?

Not necessarily. Some of the ear
ly warning symptoms are dimin-
ished ability to differentiate be-
tween adjacent tones and sharp
dips in hearing response at narrow
frequency bands. Conventional
quick screening with just five or six
discrete tones to cover the frequen-
cy bandwidth of human hearing
probably will not detect such prob-
fems. High resolution (four minutes
per octave) sweep-frequency track-
ing audiometry and measurement of
the student’s audio-frequency reso-
lution are needed to disclose such
problems. According to the Harvard
Medical School Health Letter, re-
duced pitch discrimination is es-
pecially likely if the youngsters have
experienced temporary audibility-
threshold shift or several minutes of
ringing in their ears after high-deci-
bel exposure.

in a paper presented before the
Audio Engineering Society, one re-
searcher cited several audiological
studies of students. In one case it
was found that 3.8% of sixth gra-
ders failed a high-frequency hearing
test, while 11% of 9th graders and
10.6% of high-school seniors failed
it. A survey of incoming college
freshmen yielded a 33% failure rate.
The next year, 60.7% of the new
incoming class failed. Those figures
ciearly imply an accumulation of
damage.

I n last month’s column, | began a

TABLE 1
MAXIMUM ALLOWABLE
OSHA LEVELS
Exposure Maximum

Time Level

(hours) (dB)

8 80

4 85

2 100

1 105

0.5 110

Q. How does excessively loud
sound cause hearing loss?

The injury from exposure to high
sound levels takes place in the
coiled, snail-shell-shaped structure
in the inner ear called the cochlea.
The fluid-filled cochlea is the final
destination of the acoustic vibra-
tions (sound, that is) forwarded via
the eardrum and the tiny bones in
the inner ear. Minute hair cells with-
in the cochlea convert the acoustic
vibrations into microvolt electrical
signals that travel through the au-
ditory nerve to the brain, where it is
perceived as sound. Hair cells that
have been exposed to excessive
sound levels become twisted, bent,
and/or fused, and are no longer
able to respond properly to the in-
coming sonic vibrations. The ear’s
performance is degraded even
when only a relatively small number
of hair cells are damaged. Although
there has been some research into
hair-cell regeneration, hair-cell
damage and the resulting hearing
loss seem to be permanent.

Some basic facts about hearing
might be of interest at this time. The
human ear is a complex electro-me-
chanical-hydraulic organ that re-
sponds to a band of frequencies
usually given as 20 to 20,000 Hz. As
the human ear ages, its response to
the higher pitches diminishes, and it
is a rare male senior citizen who can
easily hear frequencies much over
5000 Hz or so. (The higher harmon-
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ics of musical instruments are in this
range.) Women, for some reason,
suffer about half the age-induced
hearing loss of men.

When the ear’s middle- and high-
frequency response is diminished,
many of the defining sounds in
speech become hard to hear, and
comprehension is impaired. Some
speech sounds that are higher in
pitch (and softer than the vowels),
such as "s,” "sh,” and “f"" might
not be perceived at all, and others,
such as “p” and "t,” might be con-
fused. That occurs in many older
adults weil before they are aware
that their ears’ volume sensitivity is
also impaired. In other words,
sounds have to be louder to be
heard at the same subjective level
than when the ear (and the rest of
the body) was younger.

It has been suggested that both
of those effects are not inevitable,
but rather are the result of the
cumulative effect of the high sound
levels common in “‘civilized” so-
cieties. Individuals in isolated
cultures, such as the Mabaan tribe
in the Sudan or the Easter Islanders,
who have never been exposed to
the sonic stresses of civilization,
have been tested as having youthful
hearing acuity well into old age.

Q. Rock musicians are constantly
exposed to very loud sound. Why
isn't their hearing affected?

It is. A nonprofit organization
called H.E.A.R. (Hearing Education
and Awareness for Rockers) was
founded in 1988 to educate rock
musicians and their audiences
about the causal relationship be-
tween high-decibel sound and hear
ing impairment. The brainchild of
Kathy Peck, a well-established mu-
sician, and Flash Gordon, MD, the
organization soon found wide-
spread support within the music in-
dustry. Its present membership
includes musicians, physicians, au-
diologists, engineers, disc jockeys,
and journalists. Executive Director
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Kathy Peck is militant on the issue
of excessive sound levels because
she herself suffers from a 40% hear-
ing loss brought on by exposure to
high-volume sound during her punk-
rock performance days.

In addition to its many educa-
tional and public-service activities
(including distribution of 8000 pairs
of earplugs at Megadeth and
Lollapalooza concerts), H.E.AR.

TABLE 2—DECIBEL LEVELS OF SOME COMMON SOUNDS

Sound Pressure
(dB)

130
120

110

100
90
80

70

60

50
40
30

20
10

0

Sound Source

Jack Hammer (at 5 feet)
Discomfort/Pain Threshold
Loud Rock or Disco Music
Riveter

Heavy Truck (at 50 feet)

Very Loud Classical Music
Heavy Street Traffic (at 5 feet)
Loud Singing

Heavy Traffic (at 40 feet)
Fairly Loud Speech (at 3 feet)
Department Store/Noisy Office

Background Music
Average Office
Quiet Residential Street

Light Traffic

Average Residence
Very Low Radio at Home
Very Soft Music

Country House

Quiet Auditorium

Faint Whisper (at 5 feet)
Leaves Rustling
Anechoic Chamber
Threshold of Audibility

Note: Sound-pressure level varies with distance from source.

provides testing, counseling, and
medical referrals to musicians trou-
bled with hearing loss and tinnitus.
Pete Townsend, who is one of
H.E.A.R.'s strong supporters,
stated at a press conference an-
nouncing the Who's reunion tour
that “The real reason | haven't per-
formed live for a long time is that |
have very severe hearing damage.”
Many other musicians have publicly
acknowledged their hearing prob-
lems, among them Joey Ramone,
Jerry Harrison of the Talking Heads,
Ted Nugent, and Jason Newstead
of Metallica.

The solution for some performers
is specialized earplugs that reduce
the overall sound level by 15 to 18
dB without affecting the audible fre-
quency response. Many classical
musicians playing in the midst of
large orchestras have also turned to
hearing protectors such as "musi-
cian's earplugs’ available from sev-
eral manufacturers.

Q. Do you have any recommenda-

tions for the maximum allowable
sound levels at school dances?
Several points relevant to this
question have been raised in the
research literature. First, there is a
great individual variation in suscep-
tibility to sound-induced hearing
loss. In other words, a sound level
that will induce severe tinnitus or
threshold shift in one person, will
leave another unaffected.
Because the OSHA-recom-
mended 90-dB/eight-hour max-
imum sound-pressure level is based
on average responses, it is.reason-
able to expect that a substantial
number of persons are more sen-
sitive than average and would bene-
fit from lower maximum SPLs.
Given that fact, it seems to me that
it is best to be conservative in es-
tablishing a permissible maximum
level at the disco dances. Also rele-
vant is the fact that the OSHA rec-
ommendations are questioned by
the EPA, which advocates a lower
maximum of 85-dB/eight-hours.
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The ISO standard also recom-
mends lower sound levels for given
exposure times.

t've not stressed the matter of
overloud Walkmen, live heavy-metal
concerts, or killer car stereos, all of
which contribute to the din, and po-
tential hearing loss. Because the
damage accumulates over time as
the cochlea’s hair cells are knocked
out one by one, it seems a wise
policy to avoid sonic excess when-
ever possible, or wear earplug pro-
tection whenever you absolutely
must indulge. Let's try to practice
safe sound!

Given all the above, | would rec-
ommend that middle- and high-
school disco dances operate with a
maximum SPL reading of 85 dB (A-
weighting, slow response, mea-
sured eight feet in front of the
speakers). Measurements should
be taken throughout the evening be-
cause of the previously mentioned
threshold shift that impels DJs to
turn up the volume as the evening
wears on. Any microphone sing-
along by the DJ should be included
in the measurements. For monitor
ing purposes, | recommend the Ra-
dio Shack SPL meter (stock No.
32-2050). It sells for $31.99, is easy
to use, and is certainly accurate
enough for disco sound-level
monitoring.

I'm aware that the 85-dB level
might be unsatisfactory for a few in
the audience (and the DJ), but it is
far more important that the students
do not suffer temporary threshold
shift or short-term tinnitus (as a
contributor to long-term damage)
as the price of their fun. At all times,
try to keep the kids from clustering
within five feet or so in front of the
speakers, as sound intensifies con-
siderably at close range—which is
probably the reason why they are
there in the first place.

We all know that kids typically
need to be called three or four times
before they respond. Let's all help
ensure that their behavior continues
to reflect normal teen perversity
rather than noise-induced hearing
damage.

Q. Where can | get more information
on the cumulative effects of exces-
sive sound on hearing?

I've compiled a bibliography that
lists suggested reading. Q

DRAWING BOARD

This new circuitry for the audio router
will assign a switch selection to one of four
outputs.

very year a new crop of elec-
Etronic wonders shows up on

the local store shelves, where
they are bought by a public that is
hungry for new features. If new fea-
tures and technology are not added
to last year's products, fewer people
will buy them. In truth, however,
most of the so-called “new tech-
nology" each year isn't really new at
all.

The same can be said of my proj-
ect designs. Complex projects are
really just combinations of simple
projects. All the elements of the au-
dio router I'm putting together are
things that I've done before. Those
building blocks are proven circuits
that have worked well for me many
times over the years, and using
them will help ensure that this new
project will work as | expect it to.

The router

With that out of the way, | can get
back to the audio router. The circuit-
ry I've laid out so far “saves” press-
ing an input switch on the keyboard
in a latch. Now | need a circuit that
will let me assign that switch selec-
tion to one of four outputs. Because
| want to have four outputs, | need
four latches. As with the inputs, I've
chosen to use CD4508B CMOS
dual 4-bit latches.

The layout for the output latches
is shown on the right side of Fig. 1.
The inputs to the latches form an
eight-bit bus (one bit for each input).
The latch outputs will be the control
signals for the analog switches that
will route the audio signals. As with
the input latch, | don‘t need to con-
trol the enabling of the outputs be-
cause there's no possibility of bus
contention at the output. Therefore
I've grounded all of the 4508's en-
able (en) inputs (pins 3 and 15 of
each chip).

www americanradiohistorv com

The clear (cL) inputs {pins 1 and
13) are also tied together so | have
some way to clear all the output
latches at once. In a similar manner,
the store (sT) inputs (pins 2 and 14)
of each chip are tied together and
the resulting four lines are brought
out to the four output selection
switches previously mentioned.

Once you get this output section
wired up, you can connect it to the
input section you've already built.
Five new switches have been add-
ed: four output select switches and
a clear switch that clears both the
output latches and the input latch as
well.

Another function that was added
to the circuit is a way to guarantee
the state of all the latches when
power is first applied. The 4508 is
cleared when a high is put on the
clear inputs, so a positive-going
pulse must be generated at power
up. Since there was one NaND gate
left over in the 4011, | used it to build
a half monostable multivibrator con-
sisting of {C1-d, R5, and C2. When
power is applied to the circuit, the
brief positive-going pulse that ap-
pears at the output of IC1-d travels
through R4 and clears all five of the
4508 latches in the circuit. Once
that's done, the output of IC1-d
stays logic low and prevents the
clear inputs from floating.

You could use that same pulse to
clear IC2, the heart of the keyboard
section. When power is first applied
to a 4017, there’'s no guarantee as
to the state of its outputs. If you
disable the keyboard clock, turn on
power, and check the output pins of
IC2, you'll see that the 4017 might
have more than one output logic
high—an illegal and somewhat con-
fusing state. But that's corrected as
soon as the chip gets a reset pulse.
The reason | don't specifically reset


www.americanradiohistory.com

ioo& 5 &

(o}

068648

oobcLo

o}

0

646606666

» |
g 35k D .
‘ Ot o/ Y
‘A LI 7ca\3 =2 p— é 7
Y #oll b |iusor b oz ¢z
6o 2 & |14 4ol 8los 5|2
[}
7 /0 D@IC o4 /
b 7 Franat¥i Vi
/
L[, =L I 2 zi L 06 Z/
07 @
Blen ic2 5|5 Py q4
15 % 7] 5 “40/7 b =108 o8
<
k3 0 /234567 G
4 |7 olr Is e )
INPUYT CLEAR
S
0 o——i¢ ¢/3|  2¥
Y C/_ +I$/ 5
v
=T
0 O 4 é DZ 7
3 OIA/»?, I 8 310 o 9
i i 7 A, //5084’ v
O O 1€ /ADS 05 /7
L Blos ol
2 20 2/
L 745 - | T o7 97 i
®_ i 08 P8
iezd
i ol 7 N 6D 5T
=0 O=fc 36(72] &M
;LGZAW oy
olclﬂd P l
4/3
L +V
T 4 P or 2
s 7
o o— 0z g2
CLEAR ALL] 8|, ;zce 9
/0 45084’3 7/
/2
#1 ¢l g /d 7 18 20| 22 /‘DS 05’:
o DI 0205 D% 0508 07 D2 |3, 15 Slps  psl
L T g A=A 20 2/
24 res o7 @7
443 ZZ ¥s508 |2 & 2% i
I P2 PIOY 5 D6 97 OB 375[/2] |2,/
:; S| 7| 9] 7] /7] /9] 2/ 23
/0k 7
Skt
{/cé-d N f cL +V
v %o,
2 / # o/ @] 2.
6|02 o2
8 3;56078%4
RE ? Llpy = oyt
) SOOK /6 s o5 17
Bloe ool
[23-4  J 20 . @7 ¥
QoL : 22y, 0al23
AN GO ST
EEE 3/51/2] |2,
ouT 4 3: :: i: > R6-RF /] "’
I 10K
¢—0O ©
| our
3
—O O
ouT
—Lc 2
e
—O0 O
ouT !/

FIG. 2—THE COMPLETE CIRCUIT so far. Four output select switches and a clear
switch that clears both the output latches and the input latch have been added.
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ElectronicS rerrint sBooksTorE
NOW

[ 225 Popular Electronics (1995 back issues) $5.00
Write in issues desired
[ 224 Popular Electronics (1994 back issues) $5.00
Write in issues desired
O 223 Poputar Electronics (1993 back issues) $5.00
Write in issues desired —
[ 222 Popular Electronics (1992 back issues) $5.00
Write in issues desired —
[0 221 Popular Electronics (1991 back issues,
Jan., Mar. not available)............ $5
Write in issues desired —
[ 220 Popular Electronics (1990 back issues) $5.00
Write in issues desired —
[] EH94S Experimenters Handbook

Summer Edition (1994) . ......... $5.00
[J EH94W Experimenters Handbook

Winter Edition (1994) ........... $5.00
[ EH94 Experimenters Handbook (1994) . . .. $5.00
[ EH93 Experimenters Handbook (1993) .. .. $5.00
[ EH92 Experimenters Handbook (1992) .. .. $5.00
[0 EH80 Experimenters Handbook (1990) .. . . $5.00
[J HH94S Hobbyist Handbook

Spring Edition (1994) ........... $5.00
[0 HH94F Hobbyist Handbook

Fall Edition (1994) . ............. $5.00
[ HH93 Hobbyist Handbook (1993) ........ $5.00
[J HH92 Hobbyist Handbook (1992) ... ..... $5.00
[0 HH91 Hobbyist Handbook (1991) ........ $5.00
[0 HH90 Hobbyist Handbook (1990) ........ $5.00
[ GIZ Gizmo—The Consumers Guide to

Electronics ...................... $5.00

[J Radiocraft 1993 Projects for Hobbyists . . . $5.00
O 215 Electronics Now (1995 back issues). . . $5.00
Write in issues desired —
O 214 Electronics Now (1994 back issues). . . $5.00
Write in issues desired
[J 213 Radio-Electronics/Electronics Now (1993 back
ISSUBS) oot $5.00
Write in issues desired —
O 212 Radio-Electronics (1992 back issues) $5.00

[ 211 Radio-Electronics (1991 back issues) . $5.00
Write in issues desired
[ 210 Radio-Electronics (1990 back issues) . $5.00
Write in issues desired

REPRINTS REPRINTS

[0 174 Electronics Comics (The Bestof) .. ... $2.00

[0 173 From Not-Working to Networking
Troubleshooting Local-Area Networks $5.00

[J 172 33 Bench-Tested Circuits ........... $2.00
[J 171 36 Time Tested Circuits ............ $2.00
[0 170 High-Voltage Projects for Fun ano
Science Book 1................... $4.00
[0 170A High-Voltage Projects for Fun and
Science Book2.................. $4.00
[J 169 Think Tank (133 Circuits) ........... $3.50
[J 169A Think Tank Vol. 2 ................ $3.00
[0 168 Fact Cards (#34-66). .............. $3.00
[] 168C Fact Cards (#67-99) ............. $3.00
[0 168D Fact Cards (#100-132) ........... $3.00
[ 167 Designing With IC's ............... $4.00

[1 166 Collected Works of Mohammed Uliyses
Fips(62 pages, April Fools Collection) $5.00

3 165 How to Repair CD Disc Players . .. ... $5.00
[J 164 Modern Electrics (April 1908) . ...... $3.00
[1 163 Receiving Satellite TV.............. $5.00
[0 162 Build Your Own Satellite TV Receiver $5.00
[ 161 Descrambling (Feb. 1984) .......... $4.00
[J 160 New Ideas - 42 Circuits ............ $3.50

3 159 Low Frequency Receiving Techniques
Building and using VLF Antennas. . . .. $5.00

[0 158 Electro Importing Co. Catalog

(Circa1918) . .................... $5.95
0O 157 All AboutKits .................... $2.00
[ 156 How To Make PC Boards ........... $2.00
[0 154 How To Repair VCR's .............. $3.50

To order any of the items indicated above, check off the
ones you want. Complete the order form below, include
your payment, check or money order (DO NOT SEND
CASH), payable to and mail to Claggk Inc., Reprint
Department, PO. Box 4099, Farmingdale, NY 11735.

Please allow 4-6 weeks for delivery.
To place a credit card order by phone, Visa or Master-

card only,
CALL: 516-293-3751.

To use your Visa or Mastercard, complete the following:

Billmy (] visa (0 Mastercard

Card No.

Exp. Date
Signature

MAIL TO: Claggk Inc.

Reprint Bookstore, PO. Box 4099, Farmingdale NY 11735

SHIPPING CHARGES IN USA & CANADA
$0.011085.00.............. $2.00

$30.01t0 40.00 . ...

All payments must be in U.S. funds

$6.00 SORRY — We only ship to USA &

$5.01 10 $10.00. ... ..$3.00 $40.011050.00....87.00 Canada
$10.011020.00.... ...$4.00 $50.01 and above. .. $8.50
$20.011030.00............. $5.00

Total price of merchandise . ............co i e $
Shipping Charge (see chart) ....... ... ...t $
SUDIOMAl . .. o $
Sales Tax (New York State Residents only) . ...............ooiiiiiiiiiiiian... $
Name Total Enclosed. . ......... $
Address

City State Zip

the 4017 at power up is that it will be
done automatically after a maximum
of nine clock pulses. Since that
takes only a couple of milliseconds,
I'd rather just wait for it to reset than
have to add an additional or gate to
do the job.

The four output selection switch-
es connect one of the output latch's
store inputs to + V, which is a cheap
and easy way to generate the
positive pulse needed to store the
latch contents. | did not debounce
the switches because it doesn’t
matter if the latches receive a short
train of pulses. The state of the in-
puts doesn’t change, so the
number of pulses sent to the output
latch is irrelevant. Resistors R6 to
RO are connected between the
store inputs and ground to prevent
those inputs from floating.

Afterit's wired up, test the opera-
tion of the circuit by selecting an
input and an output and then, using
a logic probe, check the output
latches. Make sure that the ex-
pected output is logic high and that
the other outputs remain low. Check
both clear switches as well. If you
get consistent errors, you've proba-
bly miswired the output bus. If you
get random errors, you probably
have left one of the control inputs
floating.

The circuit now generates the sig-
nals needed to control the ICs that
will be doing the actual audio
switching. When we get together
next time, I'll add this final section to
the circuit and the project will be
complete. I'll talk about a few extra
features that can be added to the
switcher to make it more useful, and
I'll supply a PC board layout. Q

‘Well doctor,
when he refused to play Nintendo "'
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COMPUTER CONNECTIONS

icrosoft’'s annual Hard-
ware Engineering Con-
ference WinHEC 95) was

held in early spring this year on the
West Coast. Many interesting stan-
dards, technologies, and products
were discussed and demonstrated.
Here are a few highlights:

Microsoft's General Manager of
the Personal Systems Division,
John Ludwig, displayed an interest-
ing graph (Fig. 1, data courtesy of
Forrester Research) showing proj-
ected shipments of network-server
operating systems. Note that Net-
Ware peaks in 1996, followed by a
slow but steady decline. Unix con-
tinues to maintain a low-profile pres-
ence, OS/2 drops off sharply, and
NT ramps up quickly. That might be
wishful thinking on Microsoft’s part,
but the word on the street is that NT
really is a product to contend with.

Figure 2 maps out Microsoft's
strategic plan for operating system
evolution. (The map was developed
by Michael Siater, a microprocessor
design wizard and newsletter pub-
lisher.) Note that the code name
Memphis is where Windows desk-
top systems converges with Win-
dows NT. Aiso note that DOS is just
about dead. There may be a DOS 7;
Microsoft still hasn't formally con-
firmed or denied. But it will almost
surely be the last version.

Another interesting point, ac-
cording to Slater: VESA local bus
(VLB) is on its last legs. It was de-
signed as a tactical solution to a
need for higher graphics bandwidth.
The PCI architecture, on the other
hand, represents a fundamental re-
design of the PC's I/0 system. (I will
discuss some of the differences
here next month.) Slater also be-
lieves that the IDE architecture is
likely to greatly overshadow SCSI,
despite SCSI's universally acknowl-
edged maturity, compatibility, flex-
ibility, and performance. The pri-
mary reason is cost.

600
400
300
200
0 l T T 1
1994 1995 1996 1997 1998
O NETWARE
—&— WINDOWS NT
UNIX
—8—0sr

(WORLDWIDE SALES IN THOUSANDS) SOURCE: FORRESTER RESEARCH, INC.

FIG. 1—PROJECTED NETWORK OPERATING SYSTEM software trends over the next
few years show IBM and Novell losing ground, and Microsoft gaining.

it seems to me that with IDE, the
PC industry has once again allowed
short-term cost considerations to
override longer-term architectural
considerations. Moreover, consum-
ers will ultimately pay the price.
(Just ask anybody who bought into
the ESDI standard a few years ago.)
Anyone who wants to add pe-
ripherals other than a hard disk or
CD-ROM will end up adding a SCSI
host adapter to his PC. For exam-
ple, tape drives, scanners, printers,
and CD-ROM writers all run with
SCSi. With both SCSI and IDE pe-
ripherals to worry about, purchas-
ing, configuring, and maintenance
will all be more complex, hence
more costly.

On the other hand, another new
standard promises to increase flex-
ibility, reliability, and performance of
the 1/0 subsystem. The standard is
called the Universal Serial Bus; it

was developed primarily by Intel and’
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Microsoft. USB offers daisy-chain
architecture, with identical con-
nectors on all devices, and a single
port on the PC. No more plugging
the scanner into the printer port!
USB provides 12-megabit/second
performance in a masterslave ar
rangement, and it can accommo-
date devices such as a keyboard,
mouse, joystick, modem, ISDN link,
speakers, microphone, and even
mass storage devices. USB is in-
tended as an inexpensive solution
to 170 port proliferation and atten-
dant configuration hassles; imple-
mentations should be available by
the end of the year.

A more advanced technical solu-
tion, known variously as FireWire,
Serial SCSI, SCSI 3, and IEEE
P1394, is also being discussed.
This new standard promises much
higher performance, but at higher
cost, and it will take longer for it to
reach the market.
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Intel has begun promoting its
Native Signal Processing (NSP) ar-
chitecture. The basic idea behind it
is to reduce hardware cost by elim-
inating dedicated signal processors
(such as those used for modems
and sound and video processing),
and off-load the tasks to the host
CPU—most likely a high-end Pen-
tium. There's a quote floating
around, attributed to Intel’s chief,
Andy Grove, stating, “MIPS are
free.” The implication of that quote
is that Pentiums have excess power
that could be put to use. | guess
Andy has never tried to download a
file while starting a new application,
or has never built a complex docu-
ment out of multiple OLE objects.
NSP doesn’t sound like a panacea
to me; it sounds more like a thinly
veiled attempt to increase Intel’s
market share at the expense of user
power and reliability. No thanks.

Communications, games,
ease of use

At the conference, Microsoft
listed three focus areas for its Con-
sumer Strategy: Communications,
games, and ease of use. The com-
munications goals break down into
two main components: 1) Making
the PC the premiere communica-
tions appliance, and 2) Providing in-
teractive, rich connections to
everybody, everywhere. Is there
anything to stop Microsoft from
reaching either goal? Is there any
reason why one would want to?

As for games, Microsoft wants to
make the PC the premiere ‘edutain-
ment’’ platform, primarily through
enhanced multimedia capabilities,
underlying system architecture, and
development tools. As for ease of
use, the company wants to “make
the PC as easy to use as a toaster.”
Good luck.

Microsoft has drawn a line in the
sand about the basic system config-
uration of the 1996 PC: Plug and
play BIOS, 1024 x 768 x 8 video,
advanced serial (but not USB) and
parallel ports, PCl bus, and power
management. For consumer com-
puters, CD-ROM, audio, joystick,
and modem are required. For corpo-
rate computers, networking, tele-
phone-based communications, and
writeable CD-ROM technologies
are important. RAM, CPU, and

mass storage capacities were not
specified for either consumer or
corporate computers.

A CASE tool for ideas

In the past | have written here
about Visio, a drag-and-drop draw-
ing tool that runs under Windows.
Many people (including some who
ought to know better) think of Visio
as a means for inartistic people to
create attractive drawings. Visio
can help to improve their ap-
pearance, but its value goes far
deeper than that. | think of it as a
conceptual design tool, a con-
ceptual illustration tool. It's a CASE
too! for ideas.

CASE stands for Computer-
Aided Software Engineering; the
term refers both to software engi-
neering practices and tools. CASE
is intended to elevate software de-
velopment from just churning out
code in some language to modeling
processes, rules, and objects in a
language-independent manner, and
subsequently generating code—
whether C, COBOL, or something
else—automatically. A CASE tool
also helps enforce rigor and con-
sistency in the models it creates.

Visio can't generate code, and it
can't enforce rigor or consistency.
But it can be used for analyzing and
describing any complex problem
that must be broken down into mul-
tiple levels of components with
complex interrelations.

Visio's template-based approach
is the visual equivalent of integrated
circuits. Instead of plugging in 555
timer ICs or 7404 hex inverters, you
use visual symbols (including all
kinds of electronic symbols). Unlike
hardware components, it is a simple
process to create your own Visio
components, as well as to modify
the built-in components. Visio's ob-
ject-oriented architecture even al-
lows you to go in and change the
way a component functions. Then
the functions of all examples (in a
particular drawing) adopt the new
attributes.

From an electronics viewpoint,
the program could sorely use a PC
board trace-routing mechanism that
would feed from a schematic di-
agram. On the other hand, with the
current version and a little program-
ming, one could derive a complete
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parts list from a schematic.

What | really want is a white-
board-size, touch-screen version of
Visio. Meanwhile, if your work in-
volves any form of technical illustra-
tion or conceptual modeling, get a
copy of Visio. | am sure youwon’t be
disappointed.

Is there life after Lou?

Recently | had the pleasure of or-
dering some equipment from IBM.
The experience was, shall we say,
educational.

The problem was my client whose
office had only IBM computers. He
wanted to buy some engineering
consulting time from my company.
Because of the vagaries of corpo-
rate politics and economics, the cli-
ent could not hire full-time em-
ployees, nor could he purchase
equipment. But his company was
allowed to hire all kinds of con-
tractors, and the contractors were
even allowed to fold the costs of
required equipment purchases into
the hourly rate. Fine. That's what
keeps us in business.

IBM has a service agreement
with my client’s company, a man-
ufacturing concern with an interna-
tional presence. The agreement, in
essence, states that no non-IBM
equipment can be attached to the
company'’s network. If it does attach
them IBM will not accept respon-
sibility for servicing anything con-
nected to the network. OdooK—
what's wrong with this picture?

That put my company, and me in
particular, in the position of having
to buy a real IBM brand personal
computer. Fine; | buy systems, pe-
ripherals, and components all the
time. It shouldn’t be too difficult to
select and purchase a state-of-the-
art system—right?

Wrong. First | went through my
client's purchasing contact, a dis-
tributor in New Jersey. | quickly
found out that the distributor could
not help me configure a system, did
not know the difference between
IBM's main PC lines (the 300 and
700 series), and couldn’t even give
me prices on various system config-
urations over the phone. Big help.

Next | tried several mail-order
vendors, the kind that advertise in
Computer Shopper. Those compa-
nies were able to assemble config-
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urations and prices over the phone.
However, their prices were no better
than the prices of the “special” dis-
tributor in New Jersey—and deliv-
ery was measurable in months.

Last, | tried IBM Direct. The
salesman | spoke with was more
knowledgeable than the mail-order
vendors on the subject of configura-
tion. In addition, he provided me
with an 800 number from which |
was able to obtain detailed technical
information. That really was nice,
and much better than | could obtain
from the mail-order vendors.

After some negotiation over price
and system configuration, | pur-
chased a computer with a 90-MHz
Pentium processor, 16MBytes of
RAM, and a 540 MByte hard disk. |
wanted a 1 GByte hard disk, but
IBM couldn’t supply one. | wanted a
CD-ROM, but IBM was out of
stock. | wanted a 17-inch monitor,
but IBM's cost $300 more than a
comparable model from a local deal-
er. | ended up spending about
$3200. If | had purchased an IBM
monitor, it would have been about
$4200. By contrast, several months
earlier, | had purchased several P90
systems from Micron Technology,
each with 32MBytes of RAM, 1
GByte hard disk, CD-ROM, 17-inch
AD! monitor, DOS, Windows, and
Microsoft Office—all for a total of
about $4000 per system.

By comparison, | got about twice
the memory and storage capacity,
and a suite of application software,
for the same amount of money.
Hello?

The IBM sales person promised
to ship the machine by air freight. It
arrived several weeks later by UPS
ground delivery. Inside the comput-
er, a cage that holds disk drives had
not been snapped into place prop-
erly, so the floppy disk drive came
through the case at an angle. |
picked up a quad-speed CD-ROM
and a monitor from my local vendor,
installed them, and the system
worked fine.

The computer has an interesting
feature called “Resume."” [t allows
you to shut the machine off, even in
Windows, and resume exactly
where you left off next time you turn
the computer on. Unfortunately, Re-
sume was incompatible with our
networking software (Lantastic

HIGH-END

MAINSTREAM

WINDOWS 95

MS-DOS 6.0

LOW-END

WINDOWS 9x

FIG.2—ALL ROADS LEAD TO MEMPHIS, not Cairo, as formerly believed. Memphis will
unify Microsoft’s divergent OS products, but when?

5.0), so | had to disable it.

Mechanically, the IBM computer
was well built, although not as well
built as the PS/2s of old. The moth-
erboard has six SIMM slots and
built-in accelerated video, along
with enhanced IDE ports and the
usual serial, parallel, mouse, and
keyboard ports. Copies of PC-DOS
and Windows were installed on the
hard disk, but there were no backup
copies on floppy disk or CD-ROM.
Beneath the Windows directory
was a directory called Drivers; it
contained the compressed format
drivers for the Windows' Setup pro-
gram. If you wanted to delete that
directory to save space, you'd have
no way to install new drivers.

All in all, ‘twas an interesting ex-
perience. Obviously, the “New"
IBM still has some learning to do.

E-mail

K. Woodmensch of St. Louis
takes me to task for Microsoft bash-
ing in the “Ubersoft” column in the
March issue of Electronics Now. |
am neither pro nor con Microsoft,
IBM, or any other company. | am pro
user. | want the best products at the
best prices for the user. In some
applications, Microsoft provides the
best products; in others, it does not.
In the areas where Microsoft does
well, such as word processing.
spreadsheet, and desktop
database applications, it has not al-
ways done so. Its competitors
(Lotus and Word Perfect) gave the
market away. In the areas where Mi-
crosoft does not—yet—have the
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best products (network operating
systems, compilers, project man-
agement, presentation, desktop
publishing and graphics), there is
still room for the competition. Can
Novell, Borland, Symantec, Scitor,
Harvard Graphics, and Corel stand
up? | sure hope so. We need more
than one giant vendor of computer
software.

Late-breaking news: Beta 3 of
Win85 was just released, but sev-
eral major new bugs have surfaced.
One relates to 32-bit multitasking,
and the other relates to the fact that
heavy use of system resources
causes system crashes. Microsoft
stillintends to release the product in
August, but that date looks shaky.
Maybe we should call it Win9x—or
WinEver, as suggested by one trade
publication. Comments to
jkh@acm.org. Q

COMPYTER
BULLETIN
BOARD
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GETTING CONNECTED

continued from page 40

Telnet utility. While an FTP
function merely gives you ac-
cess to another computer’s di-
rectories and files, Telnet actu-
ally allows you to work with
other computers in an interac-
tive fashion through a com-
mand-line interface. You can
still upload and download files.

Power Tools

While bundled software will
get you onto the Internet, it will
only take you just so far. For-
tunately, there are many more
shareware and freeware pro-
grams that will make it easier
for you to take advantage of In-
ternet resources. The programs
listed below are all available
right off the Internet. Locations
where they can be contained are
listed for your convenience.

Eudora. This is one of the

best Internet E-mail programs
available. If you find yourself
handling a great deal of E-mail,
consider downloading the free-
ware version of Eudora by FTP
from ftp.qualcomm.com in the/
pceudora/windows/ directory.

Gopher. Tools such as E-mail
and FTP utilities are great for
specific tasks, but the vast ma-
jority of Internet resources are
buried under layers of networks
and directories; Moving from
one place to another can be a
long, arduous task. What is
needed is a “browser” that lets
you move from one place to an-
other as efficiently as possible.
The Gopher tool is perhaps the
most effective browser for the
Internet. You can find a freeware
copy of Gopher by FTP from list-
er.cc.ic.ac.uk in the /pub/wing-
opher/ directory.

Trumpet. Another feature of
the Internet is the availability of
Usenet news groups. Basically,
network news groups are elec-
tronic discussion areas where

people can post questions and
exchange information. To sub-
scribe to and participate in
news groups, you will need a
news reader utility such as
Trumpet. Trumpet is available
as shareware ($40), and be
downloaded by FTP from
ftp.utas.edu.au in the /pc/
trumpet/wintrump/ directory.

Mosaic One of the most excit-
ing developments on the Inter-
net is the World Wide Web
(WWW) which offers a vast array
of documents combining text,
images, sound, and video.
Mosaic is a tool designed to
browse the WWW - it also pro-
vides limited FTP, news, and
Gopher services. Mosaic is free-
ware available by FTP from
ftp.ncsa.uluc.edu.

Getting connected to the In-
ternet is only the first step to a
world of information. Once
you're connected, you'll find
such a wealth of information
that your only problem will be
sifting through it. Q

SMART DISPLAYS
continued from page 62

pletely. Listing 6 and Figs.8 and
9 explain how this is done. The
first line of code sets integer
udc—ram equal to 28H, (equal
to binary 101000). This initial
value is required to access the
UDC RAM. Then hex 28H is sent
to port B. That sets FL and A3 to
1, while also setting A4 to 0. Dis-
play lines A2 to AO correspond
to the row number of data to be
loaded into the UDC RAM loca-
tion now being accessed. Row 1
equals binary 000, and row 7
equals binary 110.

The WR and CE lines are then
toggled to 0, and the first row of
UDC data isloaded into the UDC
RAM location. If dot—data
equals O, the first row is loaded.
If dot—date equals 1, the second
row is loaded and so on. This
step is performed by display
data lines D4 to DO. All other
display lines are ignored. Fi-
nally, disable the display write,
jump to a new UDC RAM loca-
tion, and repeat the write pro-
cess seven times.

To display the UDC symbol
that was defined, recall in the
discussion of the character
RAM that it stores either ASCII
character data or a user-defined
character (UDC) address in
each character RAM location.
Those UDC RAM addresses cor-
respond to all of the 16 UDC ad-
dresses shown in Fig. 2.

Refer to the end of Listing 6.
To access the symbols created,
access the character RAM by
setting FL and A4 to A3 to 1,
while setting A2 to AO to the dig-
it location where the UDC sym-
bol is to be displayed. Toggle the
lines to perform a write, and
then insert the location of the
ADC symbol in the ADC RAM.
Set display data line D7 to 1,
and lines D3 to DO to the ADC
RAM location where the symbol
is stored.

Projects and source code

This project offers an oppor-
tunity for self-teaching the fun-
damentals of interfacing a
personal computer with exteri-
or circuits and devices, a sub-
ject not now covered in text-
books. You are encouraged to
experiment with making the
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display scroll forward and back-
ward, or even getting it to scroll
vertically with the UDC func-
tions. You can access the dis-
play self-test function, or you
might want to build a computer
driven moving message panel.

If you want to write and im-
prove source code, you might
want to purchase the author’s
source code diskette listed in
the Parts List. It contains the
complete listings of all code
used in this article and also has
a menu-driven executable pro-
gram that goes beyond the ex-
amples given here (source code
included). In addition, a second
executable program allows spe-
cial messages to be typed into
the display (source code in-
cluded).

The port address selector cir-
cuit gives you a way to send dig-
ital code to circuits or devices
outside of your computer sys-
tem. This circuit can be used to
control or troubleshoot many
different kinds of digital logic.
For example, you could write
data to your display and then
read it back into your computer
through the Port Address Selec-
tor. Q0
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BUYER’'S MART

FOR SALE

TUBES: “oldest”, "latest”. Parts and schematics.
SASE for lists. STEINMETZ, 7519 Maplewood
Ave. RE, Hammond, IN 46324.

DESCRAMBLE cable with simple circuit added to
Radio Shack RF modulator and using VCR as
tuner. Instructions $10.00. TELCOM, Box 832-E7,
Brusly, LA 70719.

TV Notch filters, free brochure, MICRO THINC.,

TUBES, new, up to 90% off, SASE, KIRBY, 298
West Carmel Drive, Carmel, IN 46032,

Box 63/6025, Margate, FL 33063. (305)
752-9202.

CLASSIFIED AD ORDER FORM
To run your own classified ad, put one word on each of the lines below and send this form along with your check to:
Electronics Now Classified Ads, 500-B Bi-County Boulevard, Farmingdale, NY 11735

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of $25.00.

( ) Plans/Kits ( ) Business Opportunities ) For Sale

g ; Education/Instruction ( ) Wanted ( ) Satellite Television

Special Category: $25.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or credits for typesetting errors can be made unless You clearly print or type your
copy.) Rates indicated are for standard style classified ads only. See below for additional
chargss for special ads. Minimum: 15 words.

1 2 3 4 5
T e i 7 8 9 10
2 13 T s 15 ($46.50)
16 (349.60) 17 ($52.70) 18 ($55.80) 19($58.90) 20 ($62.00)
21 ($65.10) 22($68.20)  23($71.30) 24 ($74.40) 25 ($77.50)
" 26(380.60)  27($83.70) 28 ($86.80) 29 ($89.90) 30 ($93.00)
" 31($96.10) 32($9920) 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 fili
in the following additional information (Sorry, no telephone orders can be accepted.):

Card Number Expiration Date

Please Print Name - Signature
IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.

CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services)
$3.10 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for same ad in 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 Fer word prepaid. Entire ad in
boidface, $5.60 per word. TINT SCREEN BEHIND ENTIRE EXPANDED TYPE AD: $5.90 per word. TINT
SCREEN BEHIND ENTIRE EXPANDED TYPE AD PLUS ALL BOLD FACE AD: $6.80 per word. DISPLAY
ADS: 1" x 2W"—$410.00; 2" x 24"—$820.00; 3" x 21"—$1230.00. General Information: Frequency
rates and prepayment discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL.
ADVERTISEMENTS USING P.0. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER
SUPPLIES PUBLISHER WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our
hands on the 1st of the third month preceding the date of the issue. (i.e., March issue oopr must be received
by December 1st). When normal closing date falls on Saturday, Sunday or Holiday, issue closes on preceding
working day. Send for the classified brochure. Circle Number 49 on the Free Information Card.

Please make checks payable to Gernsback Publications Inc.

sk S e b

TEST equipment pre-owned now at affordable
prices. Signal generators from $50.00, os-
cilloscopes from $50.00. Other equipment includ-
ing manuals available. Send $2.00 U.S. for
catalo?crefunded on first order. J.B. ELEC-

TRONICS, 3446 Dempster, Skokie, IL 60076.
(708) 982-1973.

l £ = H'I.’_r
|» ﬂnnnﬁmmdlmm-cﬁd mﬁfﬁl
I for cable TV equipment. "/ *|

I *BUY WHERE THE DEALERS BUY." |

l TV Cable Descramblers l
and Comvensriers Catalog.
I Open Evary Dayl |

| Your VCR Tapes Why pu up wah incormiens |
Color, Flashes and
CANPLAYAS O e |
| Ciearas Dar!
| UMNJAN NOW WITH
Video Decoder’ -

l-&qm

= Eliminates Jamming” l
l-ccvyuvyhp. +2 Yoar Wamranty l
*RC Plugs Incuded  » 30 Day Money Back Gurantee l

MEGA ELECTRONICS

|
¥l 1 800-676-6342 'ml

| 218 Main St._Winte: Garden, FL 34707 1

CABLE descramblers. Bargain headquarters.

Below wholesale prices. Absolutely the lowest
rices! Money back guarantee. Nobody beats us!
P ELECTRONICS, 1 (800) 304-3604.

HOME automation & computer control: Two-way
IR, two-way X-10, & hardwire. Control devices
from serial computer link or stand-alone opera-
tion. COMPCO, (615) 436-5189 BBS (615)
436-6333 evenings.

PRINTED circuit boards — etched, drilled, tin
lated. Single sided $1.25/sq. inch. CHELCO
LECTRONICS, 61 Water Street, Mayville, NY

14757. 1 (B00) 388-8521. Fax (716) 753-3220.

* 1995 CATALOG *
OF THE WORLD’S MOST FAMOUS
CB8 ANTENNAS & ACCESSORIES

—FIRESTIK : FREE CATALOG OFFER —
2614 E. Adams - Phoenix, AZ 85034
Write or Call, 602-273-7151

300 Experimenters Circuits — Complete in 6
Eractical books using diodes, relays, FET's,
ED's, IC 555's, and IC CA3130's for buildin
blocks. Only $33.00 glus $6.00 for shippir;%us
and Canada only. US funds. ETT, INC., Box

240, Massapequa Park, NY 11762-0240.

RESTRICTED informatlon: surveillance, sche-
matics, locksmithing, cable, hacking, etc. Send
stamp: MENTOR, Box 1549-Z, Asbury, NJ07712.
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MON SOIUONDB(T ‘'GE6L AINf

o
©


www.americanradiohistory.com

Electronics Now, July 1995

[{=]
o

CABLE = TV
NOTCH FILTERS

® FOR ELIMINATING RF INTERFERENCE
® FOR BLOCKING UNWANTED CHANNELS

0O AVAILABLE FOR VHF CHANNELS
& THRU 36 AND 95 THRU 99

0 PRICING AS LOW AS SI2 EACH

Call or write for a
FREE brochure todayl

STAR C1IRCUITS

PO. BOX 94917

LAS VEGAS. NV 89193
I-800-535-STAR
CABLE TV converters and accessories. Fair
prices, quality service, and 14 years experience
ives us the advantage. Call 1(800) 952-3916 V/
C/Amex/Disc/COD. ADVANTAGE ELEC-
TRONICS, INC., 1125 Riverwood Dr., Burnsville,
MN 55337. Member of NCCA.

THE Case Against the Patents. Thoroughly test-
ed and proven alternatives that work in the real
world. $28.50. SYNERGETICS PRESS, Box 809-
C, Thatcher, AZ 85552. (520) 428-4073. Visa/MC.

CABLE TV equipment & accessorles. Whole«
salers welcome! 30 day moneyback guarantes!
Free cata&! PERFORMANCE ELECTRONICS,
INC., 1 (800) 815-1512.

CABLE descrambling, New secret manual.
Build your own descramblers for cable and sub-
scription TV. Instructions, schematics for SSAVI,
gated sync, sinewave, (HBO, Cinemax, Show-
time, UHF, Adult) $12.95, $2.00 postage.
CABLETRONICS, Box 30502R, Bethesda, MD
20824.

SURVEILLANCE privacy security protection.
Catalog $5.00. SPY EMPORIUM, 6065 Hillcroft
414, Houston, TX 77081. (713) 774-1000.

CABLE test-chips as low as $9.95, for testing
cable boxes in full service mode. Jerroid.
Starcom VI, Vit & R2 V5, Jerroid cubes,; Pioneer,
clears E2 thru E5; Pioneer cubes: BA-5000 thru
BA-6700; Tocom 5503/5507; Scientific Atlanta:
8500 thru 8600; Zenith: atl but PZ1; N.E.
ENGINEERING, 1 (800) 926-4030 sales, {617)
770-3830 tech, (617) 770-2305 fax.

CABLE TV new products designed and sup-
ported by the best in the business. External ac-
tivators ?Ior Jerrold, Pioneer, Scientific Atlanta
living or dead. Save big. Make lots of money. 1
(800) 375-7022.

‘SECRET cable descrambiers! Build your own
descrambler for less than $12.00 in seven easy
steps! Radlo Shack parts list and free descram-
bling methods that cost nothinﬁ to try, included.
Send $10.00 to: INFORMATION FACTORY, PO
Box 669, Seabrook, TX 77586. For COD's (713)
822-3512 any time.

PAY TV AND SATELLITE DESCRAMBLING
all new inlo Volume 6 all new into

Volume 6: Our entire collection of ali current cable sateilite and wireless turm-
onsPay TV volumes 1-5 (all ditferent Vol. 1 basics) Satellite and DBS Hand-
book {inctudes Hacker info) Wireless Cable Hacking Hacker Videe Com-
pieat Wizzard (VCH+) Cellular Phone Hacking $15.95 each or 3/34.95 or
5/52.95. Newsletter $29.95/12 issues. Catalog $1. Al our info $129.95
{includes sub)

Scrambling News

3494 Delaware Ave., Buffalo, NY 14217-1230
Vorce/FAX 716-874 2088 BBS 716-871-1615

CABLE TV

DESCRAMBLERS

FREE CATALOG
GUARANTEED BEST PRICES . IMMEDIATE SHIPPING
PLE ELECTRONICS

3389 Sheridan St. - Suite 257
Hollywood, FL 33021

CABLE BOX

WHOLESALERS, INC.

BEST BOXES—BEST PRICES
Immediate Shipping—COD's

Satisfaction Guaranteed
FREE Catalog—Call Now

800-841-7835

CABLE descrambler! Build with 7 Radio Shack
parts for under $12.00. Complete instructions.
$8.00: F.A.S.T., Box 369-E, Pt. Salerno, FL
34992-0369.

FREE Buy/Sell listing searches. Free 2 month
listing. Used/surplus/antique equipment/parts/
books. COMMUNICATIONS/COMPUTER/
ELECTRONICS BBS, Modem: (201) 993-0811
(8/N/1/ANS1) or Suite 111, 103 Washington,
Morristown, NJ 07960.

TONTROL anything from anywhere. IR, RF.
Home Automation, audio/video accaessories,
discount prices. 1 (800) 528-8556, 24 hour fax
{201) 930-8720. THE CYPRESS GROUP, INC,

ANTIQUE RADIO CLASSIFIED
Free Sample! Zi T

Antique Radio's 3
Largest Circulation Monthly.
Articles, Ads & Classifieds.

6-Month Trial: $17.95. 1-Yr: $34.95 ($51.95-1st Class).

A.R.C., P.O. Box 802-L15, Carlisle, MA 01741
Phone:(508) 371-0512 VISA/MC Fax:(508) 371-7129

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.

VIDEOCYPHER || descrambling manual. Sche-
matics, video and audio. Explains DES, EPROM,
CloneMaster, Pay-per-view (HBO, Cinemax,
Showtime, Adult, etc.) $16.95, $2.00 postage.
Schematics for Videocypher 1l Plus, $20.00.
Schematics for Videocyp¥1er 11 032, $15.00. Soft-
ware to copy and alter EPROM codes, $25.00.
VCIl Plus EPROM, binary and source code,
$30.00. CABLETRONICS, Box 30502R,
Bethesda, MD 20824.

NEW DESCRAMBLER
TECHNOLOGY REVEALED

REVEALED Halcyon's new universal 4000 de-
scrambler! My manuals/kits perfects all universal
descramblers. Guaranteed. SNOW, POB 22048,
Lansdowne, St. John, Canada E2K 4T7.

BEST BY MAIL

Rates: Write National, Box §, Sarasota, FL 34230
BUSINESS OPPORTUNITIES
GUARANTEED! BIG MAIL Home Based Businesses And Op-
portunities. Only $5.00: J & M SPECIALTIES, 3403 Cameron
Drive, Henderson, NC 27536.
PERSONAL COMPUTER OWNERS CAN EARN $1000 to
$5000 monthly offering simple services part time. Free list of
100 best services. C.B.C.A.Z, PO. Box 926168, Houston, TX
77292.
PT/FT PEOPLE Needed To Prepare Labels At Home. Call
Now 1-809-474-2836. LD Toll.
MAKE $500 WEEK Buying Scrap Gold/Silver. FREE MES-
SAGE: (603)-645-4717.
FINANCIAL
WANT FINANCIAL INDEPENDENCE? Send $1.00: RONNIE,
923 Reaity, Carson, CA 90745.
INTEREST-FREE LOANS! $500-$100,000 NO CREDIT
CHECK 1(800)764-7259.
HOW TO SAVE $1,000,000.00! FREE report. SCREENCOM-
(RE), Box 17162, Hattiesburg, MS 39404-7162.
OF INTEREST TO ALL
HIGH SCHOOL DIPLOMA At Home, Accredited, Fast, "'Fail-
ure-Proof”’ 1-800-470-4723, American Academy, 12651 S. Dix-
ie Highway, Miami, FL 33156.
PROFESSIONAL SECURITY SYSTEMS. Free catalog. Secur-
ity, PO Box 2933, West Monroe, LA 71294,
WHOLESALE SUPPLEMENTS FREE Membership Ask For
FREE Infopacket #56021. 1-800-423-8365.
WIN CONSISTENTLY! SLOTS, Blackjack, Craps, Bingo, Lot-
teries. Free Details. 1-800-448-3895.

PLANS AND KITS

60 SOLDERLESS Breadboard Projects in two
easy-to-read pocket books. Complete with circuit
descriptions, schematics, parts layouts, compo-
nent listings, etc. Both book (BP107 & BP113) only
1 .90§Ius $4.00 for shipping. USA and Canada
only. US funds. ETT, INC., PO Box 240, Massape-
qua Park, NY 11762-0240.

SURVEILLANCE Transmitter kits, 65 to 305
MHz. Quick & Easy Partially assembled units.
Five minutes compietion. 110-volt duplex recepta-
cle, room battery types, and telephone. Counter-
surveillance. Catalog: $2.00. SHEFFIELD ELEC-
TRONICS, PO Box 377940-C, Chicago, IL
60637-7940.

CRYSTAL set Handbook — Visit antiquity by
building the radios your grandfather built. Assem-
ble a "Quaker Oats” rig, wind coils that work and
make it look like the 1920's! Only $10.95 plus
$4.00 for shipping and handling. CLAGGK INC.,
PO Box 4099, Farmingdale, NY 11735. US funds
only! USA and Canada — no foreign orders.

SURVEILLANCE/Countersurveillance, bugging/
phone tapping detectortelephone/fax encryption,
vehicle tracking, covert video, transmitters kit, and
g\ﬁg‘..A.B. ELECTRONICS, 1 (800) U-ANTI-

FIBER Optics experimenters parts, supplies
and tools: Fiber, cable, connectors, splices, de-
tectors, lasers, kits, plans, newsletter. Send $2.00
for catalog. LIGHTLINE ENGINEERING, PO Box
24, Mullica Hill, NJ 08062.

TOO busy to design circuit, test circuit, layout
PCB, make 25 PCB's and make final prototype?
For $15.00 per component, we do all of the above.
TW ENGINEERING, PO Box 2995, Garden
Grove, CA 92642. (714) 527-2547.

CABLE TV TURN-ON CHIPS

SUPER Cable TV “Test Chips”. Provides fult
service activation. Excellent; instructions &
ittustrations, Jerrold Starcom:
DP(V}5..DP(V)7..DPBB?..CFT-2000 series.
Ploneer: BA-8000 thru BA-6700. Scientific
Atianta: 8500 thru 8600. Tocom: §503-
VIP..8507. Zenith: ST-1000 thru ST-5000. Call
now!! MASTER COMPONENTS. 1 (800}

3

WANTED

WANTED: Used BSEE course by Grantham,
Cook’s, etc. Reasonable. MCGLOTHLEN, 800
Sunset, Fairfield, A 52556.

www americanradiohistorv com


www.americanradiohistory.com

EDUCATION & INSTRUCTION

ELECTRONIC engineering. 8 volumes com-
plete. $109.95. No prior knowledge required. Free
brochure. BANNER TECHNICAL BOOKS, 1203
Grant Avenue, Rockford, IL 61103.

LEARN VCR repair. Great profits. Home study.
P.C.D.l., Atlanta, GA. Free literature. 1 (800)
362-7070 Dept. VRH342.

LEARN PC repair-troubleshooting, servicing.
Home study. Free literature. P.C.D.1., Atlanta, GA.
1 (800) 362-7070 Dept. JJH342.

EARN your computer diploma in networks, pro-
gramming, multimedia, systems analyst or ap-
plications. Earn cells and become certified.
Software, videos, textbooks included in tuition.
Free catalog. 1 (800) 9-ITS-ITS (home study).

MICROWAVE oven manual, to become a techni-
cian. Award winner edition. USA $42.95, all for-
eign countries $69.00. RANDALL, Box 2168 R,
Van Nuys, CA 91404.

INVENTIONS

FREE invention package: DAVISON AND AS-
SOCIATES offers customized development,
patenting, and licensing of new products and
ideas. Proven results: 1 (800) 677-6382.

VIDEO

DIGITAL video stabllizer. Restores & stabilizes
the source video signal. Eliminates aut. viewing
problems. Gold plated connectors. ON/OFF sw.
w.B/A comparison. Free power adapter. VHS
$49.95. SVHS $79.95. S&H $8.00. MC, Visa,
COD's additional $4.50. VIDEO EQUIPMENT,
INC., 1(800) 831-2050.

PROGRAMMABLE LOGIC

FPGA design kit includes hardware, software,
textbook. Low-cost waz to learn modern logic
design! Call XESS CORP., 1 (800) 549-9377 or
devb@vnet.net for details.

CABLE TV TEST CHIPS

R2/V5/CFT 1 wire HRC/STD w.Ch.3/4 fast turn-
on. Limited time offer. $14.00 min. 10 pcs. Quantity
discount. Call 1 (800) 831-2050.

BUSINESS OPPORTUNITIES

EASY work! Excellent pay! Assemble products at
home. Call toll free 1 (800) 467-5566 Ext. 5192.

START your own technical venture! Don Lan-
caster’s newly updated Incredible Secret Money
Machine Il tells how. We now have autographed
copies of the Guru's underground classic for
$18.50. SYNERGETICS PRESS, Box 809-C,
Thatcher, AZ 85552. (520) 428-4073. Visa/MC.

PERSONAL computer owners can earn
$1,000.00 to $5,000.00 monthly, selling simple
services part time. Get free list of 100 best ser-
vices. Write: C.K.E.Z., PO Box 48420, Mpls., MN
55448.

Plant Trees for America_

To receive 10 free Colorado blue spruces,
send a $10 membership contribution to:

It started in America!

The creators are the masters
in manufacturing the finest
video products...

Y ou probably don't associate VCR's with Amer- |
ican technology. Fact is, video recording has its
origins in America and it was 3M that brought
video recording out of the lab and into your liv-
ing room. Today. 3M video tape is the choice of
all the major networks. No other tape company
has ever won an Oscar or an Emmy. 3M Black
Watch tape follows in this tradition—service and
quality go hand in hand. Here are three Black
Watch products you should be using at home!

For the

clearest
Clean up! With constant playing and using of de- p,'ctures
grading dry or wet cleaners. the output of your you ever
video tapes has slowly diminished to an unac-

record!

ceptable level and the VCR plays as if it has a head
cold! The culprit is most likely clogged and dirty
video and/or audio heads. The 3M Black Watch™
Head Cleaner Videocassette uses a patented mag-
netic tape-based cleaning formation to remove
head clogging debris. No foreign substances such
as cloth, plastics or messy liquids and no harsh
abrasive materials are present. The cleaner’s us-
able life is 400 cleanings or more!

production. This means your Hi 8 format cam-
corder will produce the best video and audio def-
inition possible. With the 3M Black Watch™ 8mm
cassette. the recording capability and performance
of your camcorder will be significantly enhanced.
Priced at $14.95.

Claggk Inc. — 3M VHS Special Offer 1
P.O. Box 4099,

Farmingdale,

New York 11735

It’s easy to use. Place the 3M Black Watch™Head
Cleaner Videocassette in the VCR and press the
Play button. A pre-recorded message will appear
clearly on your screen and an audible tone is heard,
telling you that the cleaning process is now com-
pleted. No guess work; you never over clean!
Priced at $19.95.

Yes, | like your offer and here is my order for
3M Black Watch™ products!

3M Black Watch™ 0900 Hi Band-120
8mm Cassette
($14.95 each) $

For the VCR! Once your VCR’s record and play-
back heads are cured, and the unit plays like new,
consider using the finest videocassette you can
buy—the 3M Black Watch™ T120 Hi Pro VHS
4410 Videocassette. The 4410 is the highest per-
forming videocassette available today for use with
all standard format VHS recording hardware!

3M Black Watch™ T120 Hi Pro VHS
4410 Videocassette
($8.00 each) $

3M Black Watch™ Head Cleaner
Videocassette
($19.95 each) $

Here's what you hear and see....A sharp. clear pic-
ture—brightest ever colors—freedom from streaks.
flashes and snow—outstanding high-fidelity audio
reproduction—optimum camcorder perfor-
mance—maintains recording integrity. 3M Black
Watch™ video tape is 100% laser inspected to
guarantee surface smoothness and drop-out free
performance. Priced at $8.00

Shipping and handling per order $4.00
Total Amount in U.S. Funds only $
New York residents add local sales tax.

Canadians add $6.00 per order. No foreign
orders. Do not send cash.

e — = —

Bilmy [ VISA [ MasterCard

You saw it here first! 3M Black Watch™ 0900 Card No. - ~
8mm video tape cassette loaded into your Hi Band Expire Date /o
camcorder delivers the finest picture and sound R T

M Signature o
possible in the 8mm format. Extremely fine par-
ticles of pure iron alloyed with nickel and cobalt Name (Please print)_ e
deliver a video performance exceeding 400 lines of Address _ S
horizontal resolution. You get the advantage of an City State ZIP

g

exceptional video image with superior audio re-
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RETAILERS THAT SELL OUR MAGAZINE MONTHLY

Alaska

Frigid North Co.
1207 W. 36th Avenue
Anchorage, AK 99503

Alabama

Radio Distribuiting Supply
121 East Broad Street
Gadsden, AL 35903

Arizona

Dalis Electronics
2829 E. McDoweli Road
Phoenix, AZ 85008

California

California Electronics
221 N. Johnson Ave.
El Cajon, CA 90202

Ford Electronics
8431 Commonwealth Avenue
Buena Park, CA 90621

All Electronics
1498 Oxnard Street
Van Nuys, CA 91411

Willy’s Electronics
1636 D. Avenue
National City, CA 91950

Gateway Electronics of CA
9222 Chesapeake Drive
San Diego, CA 92123

Mac’s Electronics
191 South “E” Street
San Bernardino, CA 92401

Electronics Warehouse
2691 Main Street
Riverside, CA 92501

Orvac Electronics
1645 E Orangethorpe Ave.
Fullerton, CA 92631

Sav-On Electronics
13225 Harbor Blvd.
Garden Grove, CA 92643

Marvac Dow Electronics
980 S. A Street
Oxnard, CA 93030

Kandarian Electronics
1101 19th Street
Bakersfield, CA 93301

Whitcomm Electronics
105 W. Dakota #106
Clovia, CA 93612

Marvac Dow Electronics
265-B Reservation Road
Marina, CA 93933

Minuteman Electronics
37111 Post St., Suite |
Fremont, CA 94536

HCS Electronics
6819 S. Redwood Drive
Cotati, CA 94931

Halted Specialties Co.
3500 Ryder Street
Santa Clara, CA 95051

JDR Micro Devices
2233 Branham Lane
San Jose, CA 95124

Metro Electronics
1831 J Street
Sacramento, CA 95814

The Radio Place, Inc.
5675-A Power Inn Road
Sacramento, CA 95824

HSC Electronics
4837 Amber Lane
Sacramento, CA 95841

Colorado

Gateway Electronics of CO
2525 Federal Blvd.
Denver, CO 80211

Centennial Electronics
2324 E. Bijou
Colorado Sps., CO 80909

Connecticut

Signal Electronics Supply
589 New Park Avenue
W. Hartford, CT 06110

Electronic Service Prod.
437 Washington Avenue
North Haven, CT 06473

Georgia

Norman’s Electronics, Inc.
3653 Clairmont Road
Chamblee, GA 30341

Iilinois
Tri State Elex

200 W. Northwest Hwy.
Mt. Prospect, IL 60056

Kentucky

PI. Burks Co.

842 S. 7th Street
Louisville, KY 40203

Maryland

Mark Elec. Supply Inc.
5015 Herzel Place
Beltsvilie, MD 20705

Massachusetts

U-Do-It Electronics
40 Franklin Street
Needham, MA 02194

Michigan

Purchase Radio Supply
327 East Hoover Avenue
Ann Arbor, MI 48104

Norwest Electronics
43087 Plymouth Road
Livonia, MI 48150

The Elec. Connection
37387 Ford Road
Westland, MI 48185

Elec. Parts Specialists
711 Kelso Street
Flint, MI 48506

Professional Data Corp.
1332 US Highway 41 West
Ishpeming, MI 49849

Minnesota

Acme Electronics
224 Washington Avenue N.
Minneapolis, MN 55401

Missouri

Gateway Electronics Of MO
8123-25 Page Blvd.
St. Louis, MO 63130

Nebraska

Phil’s Fun Stuff
616 Broadway
Imperial, NE 69033

New Jersey

Lashen Electronics Inc.
21 Broadway
Denville, NJ 07834

Computrs
7 Great Jones Street
New York, NY 10012

Sylvan Wellington Co.
269 Canal Street
New York, NY 10013

Unicorn Electronics
Valley Plaza
Johnson City, NY 13790

Ohio
Philcap Electronic Suppliers

275 E. Market Street
Akron, OH 44308

Oregon

Norvac Electronics

7940 SW Nimbus Avenue
Beaverton, OR 97005

Portland Radio Supply
234 S.E. Grand Avenue
Portland, OR 97214

Texas

Tanner Electronics
1301 W. Beltine
Carrollton, TX 75006

Mouser Electronics
2401 Hwy. 287 N
Mansfield, TX 76063

Electronic Parts Outlet
17318 Highway 3
Webster, TX 77598

Virginia

Elec. Equipment Bank
323 Mill Street, N.E.
Vienna, VA 22180

Cain Electronics Co.
1530 Ingleside Road
Norfolk, VA 23502

Washington

Amateur Radio Supply Co.
5963 Corson Ave., Ste 140
Seattle, WA 98108

Wisconsin

Appleton Electronic Dist.
205 W. Wis Avenue
Appleton, W1 54911

Wyoming

Chris Supply

2007 S. Douglas Hwy., Ste. C
Gillette, WY 82716

If vou'd like to sell our magazine in yvour store,

www americanradiohistorv com
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SUPPLEMENT TO ELECTRONICS NOW JULY 1995

e |

Paperback Books

GREAT PAPERBACKS AT SPECIAL PRICES

[0 COMPUTER HOBBYISTS
HANDBOOK—BP251—
$8.95

Subjects covered include
microprocessors and their
register sets; interfacing serial,
paraliey, monitor, games and
MIDI ports; numbering systems,
operating systems and computer
graphics. While the book is
aimed at the computer hobbyist,
it should also prove useful to
anyone who intends to use a
computer to follow their
interests.

Further

Practical
Electronics
Calculations and
Formulae

A WSO

5 0, W S

(] FURTHER PRACTICAL

(] INTERNATIONAL RADIO
STATIONS GUIDE—
BP255—$9.95

Provides the casual listener,
amateur radio DXer and the
professional radio monitor with
an essential reference work
designed as a guide for the
complex radio bands.

Includes coverage on Listening to
Short Wave Radio, 1ITU Country
Codes, Worldwide Radio
Stations, European Long Wave
and Medium Wave Stations,
Broadcasts in English and more.

(] WIRELESS &
ELECTRONICS ELECTRICAL
CALCULATIONS— CYCLOPEDIA—ETTI—$5.75 |
BP144—$9.00 '
A slice of history. This early

450 pages crammed full of ali the
formulae you are likely to need.
Covers Electricity, Electrostatics,
Electromagnetism, Complex

electronics catalog was issued in I
1918. It consists of 176 pages |
that document the early history of |
electricity, radio and electronics.

Numbers, Amplifiers, Signal It was the “bible” of the electrical I
Generation and Processing, experimenter of the period Take |
Communications, Statistics, a look at history and see how far |
Reliability, Audio, Radio Systems, we have come. And by the way, |
Transmission Lines, Digital Logic, don’t try to order any of the 1
Power Supplies. Then there's an merchandise shown, it's unlikely I
appendix of Conversion Factors, that it will be available. And if it
Mathematical Formulae and is, the prices will be many times | §
more. higher. 1=
©
1 &
SHIPPING CHARGES IN o
ELECTRONIC TECHNOLOGY TODAY INC. USA AND CANADA SORRY No orders accepled Number of books ordered [ 1 | 8
PO. Box 240, Massapequa Park, NY 11762-0240 outside of USA & Canada | S
. $0.0110 $5.00. ... $1.50 Total price of merchandise . ... $ | &
Name $5.0110 $10.00. . ... $2.50 Shipping (see chart) ......... $ | =
$10.011t0 20.00. . . .. $3.50 Subtotal .....ouieinnnnnns s 3
Address $20.0110 30.00 ... .$4.50 Sales Tax (NYS only). .. ... .. $ | =
City State Zip $30.0110 40.00 . .. .$5.50 Total Enclosed ... $ I
$40.0110 50.00 ....$6.50
EN795  $50.01and above . $8.00 All payments must be in U.S. funds -: 93
L_——_—--———--—_-_-—_-—_—_—_-—_-—_—-_-—_--———_

wwWwW americanradiohistorv com


www.americanradiohistory.com

Electronics Now, July 1995

Improve and
amplify the
sound quality of
most hand-held
and mobile
transceivers. This
extension speaker
for Ham, CB, marine
or business communica-
tions improves clarity in noisy environments.
Black case, grill and adjustable mounting
bracket. 6 foot cord with 3.5mm mini-phone
plug.2.78" X 2.6" X 2.1" deep. 00
CAT# SH-3 SEh

A.C. LINE CORDS

6 INCH IEC POWER CORD
That's right! 6 inch...Standard 3 prong

grounded male one end and 3 prong IEC
receptacle on other end. CSA listed.

Large quantity available.

2 for$1 00 CAT # LCAC-36
[10 for $4.50 + 100 for $35.00]

6 FOOT IEC (SPH-386) CORD

- Sy pre—
Kﬂ’ 6' BLACK 18/3 IEC female one%

end, standard grounded three prong male

on other end. 00
CAT# LCAC-60 $ “each

ROUND 4' BLACK 16/3 CORD

g; e J
0.32" od, SJT insulation. Standard 3 prong
grounded plug one end, molded strain relief
on other end. Pigtail leads. CSA listed.

Large quantity available
CAT # LCAC-35 $1
“each

100 for $150.00

7.2 Volt, 1000 mAh
NICKEL-CAD PACK

Brand new re-
chargeable
nickel-cadmium
batterypack fits
Olympus and other
camcorders. Originally
sold for over $35.00.

50

each

3.56" X
212" X 0.75"
CAT# NCB-72

MATRIX DISPLAYS

WITH SMART DRIVER

Hewlett Packard# HDSP-1203

Eight 5 X 7, 0.68" high LED dot matrix

displays along with one PGA-type smart driver.
The driver can decode 128 ASCII characters
which are permanently stored in ROM. In addi-
tion, 16 programmable symbols may be stored
in on-board RAM. The IC is designed for stan-

dard microprocessor interface techniques and
is accessed through a bi-directional eight-bit
Spec./hook-up
sheets included.
each
[ B
JUMBO LEDs NG
U
Liton # LTL 327C - 8MM J
l 1:
plays. A recent quantity purchase of
these BIG, 8mm diameter, red diffused LEDs
The leads on these devices are 0.325" long, with
plenty of room for soldering.
100 for $ 15.00
1000 for $ 120.00

data bus. Operates on 5 Vdc.
$ 7320
CAT# AND-203L
Ideal for eye-catching indicators and dis-
enables us to provide some very special pricing.
00 CAT# LED-23
5 for s

(

MOISTURE RESISTANT
D.P.D.T SWITCH

ED
REDUC
PRICE !

Augat/Alcoswitch # MPE206N
Miniature DPDT, push/on push/off
switch. Spiashproof: O-ring on
shoulder and inside movable shaft
provides moisture seal. Rated 6
amps @ 125 Vac. RED 0.4" dia.
cap. 0.25" diameter threaded
bushing. 0.8" behind pane! depth.
Solder tug terminals. UL and CSA

listed.  CAT # MPB-20

sl

1 ach | 25 for $37.50 ($1.50 each) |

MINIATURE TOGGLE

D.P.D.T. (ON-ON)

ALCOSWITCH # MTM206NPC
Short bat handle, 0.25" long.

PC terminals.
sf2

CAT# MTS-82PC each

| 25 for $25.00 + 100 for $90.00 |

S.P.D.T. (ON-OFF-ON)
MOMENTARY ONE

DIRECTION

ALCOSWITCH # MTG106H
Standard toggie handie and
15/32" diameter bushing with
miniature body. Rated 5 amps @ 125 vac.
Center-off, momentary "on" in one direction.

CAT# STS-41
$1 each

S.P.D.T (ON-ON)
LOCKING TOGGLE

ALCOSWITCH #ALOLKWB
Locking toggle handle prevents
accidental switching.

Wirewrap pins.

$ 50 CAT # MTS-43

| MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write or Fax YOUR LIST. |

ORDER TOLL FREE ’ '800'826'5432

NO MINIMUM ORDER - All Orders Can Be Charged to Visa, Mastercard or
Discover » Checks and Money Orders Accepted by Mail ®
State of California must include California State Sales Tax e NO C.O.D e Shipping
and Handling $5.00 per order for the 48 Continental United States - ALL OTHERS

Orders Delivered in the

including Alaska, Hawaii, PR. and Canada Must Pay Full Shipping

* Quantities Limited * Prices Subject to change without notice.

CIRCLE 214 ON FREE INFORMATION CARD
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“HI-8” VIDEO
CASSETTE (USED)

SONY Hi-8 T1120 g=———
Top quality, metal r= T
particle 120 minute
video cassettes.
Used for a short
time, then bulk-
erased, each
cassetle has its

6 FOOT VIDEO 1 9 VOLT 60 MA

HOOK-UP CABLE ¥ ] SOLAR PANEL

High quality 6' video patch cables. Belden #
9104 "Duobond” dual shielded RG-59 cable

with heavy-duty F connectors hex-crimped
onto each end. Large quantity available.

These 6" X 6" glass enclosed
photovoltaic panels produce

9 Vdc at 60 ma. Ideal for
charging batteries and powering
small devices. Put two or more togeth-
er for more current and voltage. Includes

own plastic storage box. $ m $ m el U EASS hogl;:% |gs:[.l:|;t61<())ns $ 525
=
[ 10 for $28.00 - 100 for $250.00 | MINI 12 Vdc

REFLECTIVE

COOLING FAN

Delta "Quietek” # SB0412M

PLASTIC ENCASED
PIEZO ELEMENT

OPTO SENSOR

SHARP # 2L01 12 Vde, 0.12 amp mini cooling
— 1.72" DIA. X 0.53" 0.75" mounting ¢ fan. 0.57" { 40mm) square X
° Kyocera # KBT-44SB-1A centers. CAT# OSR-9 0.79" thick. 12* long pigtail
=—==~2} 1.0 Khz. 75db min. @ 10V p-p leads. ldeal for cooling CPUs

—

Louder than non-encased and small switching supplies.
piezo

elements. Requires an external signal to
produce a sound. ¢
CAT# PE-26 75

each

OPTO SENSOR

SHARP # GP1152
0.12" gap. CAT# OSU-23

2 Fors{Q

GREAT DEAL!
SURFACE MOUNT
SPEAKERS R arel

alligator clips for running on 12

Moves a lot of air

for its size. $7&

CAT# CF-22 each

| 10 for $6.50 « 100 for $50.00 |

5 WAY MULTI-POINT

12 VOLT FLUORESCENT

LIGHT STICK

TEST LEADS

VRS
o)

These surface mount speakers volt DC power. Comes with
) N were designed for use with handy floor stand and hook for
High quality, car stereo, but they will hands free operation. Lamp is

flexible, cloth covered red
» and black test leads with tele-
com industry standard 5 way
multipoint test clips on one end and spade
lugs on the other end. 5 ways to connect
clips: 1) U-shaped nose for gc terminals; 2)
Notched jaw for gripping screws, wires or

work as well, or better as protected by clear plastic hous-
intercom or ing. 15' cord. Ideal for emer-
gency road repairs, working in
a garage or outdoor lighting.

LGHT STICR

h | FL-1
terminals; 3) Serrated teeth for threaded or .
wirr: vr:rap termir::};;3 4) e(?Iuster of sma?l ;?gmugf?:g;sesgre;z}k_
needlwes. for'piercing Sal gauge s & shop'? X 4 ohm, speakers mounted in an
l;v?r?: ?:Zﬂg:;e:tlz,:z g;%“g??hf?;; L unbreakable black plastic, slant-faced encio-
a 1500 ohm resistor that can be switched sure. T4hg)2/.a)r(e rast_e<):l( g :vgn: Englostig)meas 8@
in and out of circuit. 50 S 4. ' ’ $ _7_5 ) each
CAT#TL-200 $ “per set CAT# SK-411 per pair
[ MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write or Fax YOUR LIST. || <
<
r =
&
m
MAIL ORDERS TO: EF— =1 RETAIL STORES 3
VI o
ALL ELECTRONICS CORP. | VoA (=gy=) (e Pl S7oRk
P.O. BOX 567 Visa, Mastercard, Discover, Los Angeles %
VAN NUYS, CA 91408-0567 checks, Money Orders B ad s :
Accepted On All Orders CALIFORNIA
—— — — 95

CIRCLE 214 ON FREE INFORMATION CARD
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&

In recent independent tests Gool-Amp
IS proven hetter than electroplating.

(For 50 years we've said Cool-Amp is “equal to” electroplating in performance. It is better)

GOOI-AmE Conducto-Lube

Elapsed Time

From the report:

“..compare the conducting properties of Cool-Amp silver plat-
ing gompound with factory silver elctro-plated bus and bare cop-
per bus.

“The test results indicated that the contact resistance of the
Cool-Amp plated bus connection was slightly lower than that of
the electro-plated bus connection and much lower than that of the
bare copper bus connection. The final temperature at temperature
equilibrium of the bus connection employing Cool-Amp was slight-
ly lower than that of the electro-plated bus connection and the bare
copper bus connection...”

Gurrent in Amperes

From the report:

“...compare the conducting properties of Conducto-Lube lubricant
with factory lubrication and non-lubricated connections on an air
switch. |dentical test setups and procedures were used for each test
so that comparative data could be collected and the relative perfor-
mance of each type of connection could be quantified.

“The test results indicated that the contact resistance of the switch
employing Conducto-Lube was generally lower than that of the facto-
1y lubricated switch and the switch that used no lubricant.”

Cool-Amp

How it works:

= Applies on the job. Application is
simple. Yet Cool-Amp adheres
permanently. As tests show, it is
better than electroplating.

* Minimizes overheating and
power loss by silver plating high
amperage connections.

* Saves time, reduces mainte-
nance. Cool-Amp is 50 simple to
apply on the job. It assures maxi-
mum conductivity for copper,
brass, or bronze contacts and pre-
vents losses due to oxidation.

A one-pound battle
of Cool-Amp
siluer plating powder
plates approximalely
6,000 square Inches

Conductivily is demonstraled
Iwy imgeriing tESt prongs Inlo
a condainer of
Conducio-Lisbe and

establishing & clrcuil.
Photo shows low
voltage {115 VAC) confinuily
through containgr,

Gonducto-Lube

How it works:

* This is the conductive lubricant;
highly conductive because it con-
tains pure silver.

* Originally developed to lubricate
switches, to the point tension can be
adjusted to factory specs allowing
full rated capacity of the switch to be
maintained at all times.

* Uses have continued to
expland-from switches and break-
ers-t0 any application where a con-
ductive lubricant is needed.
*Various tests wers performed on both inthe
Electro-Test, inc. facilities in Portiand, Oregon during

January-March, 1994, Evaluation of plating thickness of
Cool-Amg was performed by Surface Science Laboratories
of Mountain View, California.

i Tk

EoGL-AMP

Cool-Amp Conducto-Lube Company
15834 Upper Boones Ferry Road
Lake Oswego, Oregon 97035

Order factory direct:
503/624-6426, Fax 503/624-6436

CIRCLE 228 ON FREE INFORMATION CARD
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\ AND MOF
e AMDIE
Stealth 1000 $49 TNT $45
Stealth P-80 $65 M-80 $65
TVT-3G $42 PI0-6300 $69
Mini TVT-3G $42 PlO+ $69

Timeless Products  $59

TPI-550 PC STD/HRC Switchable
Parental Lockout Channel 3 Output

Available with Built-in Stealth $125

Panasonic $69

TZ-PC 1453-G2 STD/HRC Switchable
Parental Lockout Sleep Timer
Channel 3 Output

Parental Lockout Channel 3/4 Switchable
STD/HRC Switchable Output

All prices are for 10 pieces, subject
to change without notice. Some
quantities may be limited. 30-Day
Money Back Guarantee. One year
parts and labor warranty.

MON S21U0109|T ‘§664 AInf

e 800- 84119

CIRCLE 290 ON FREE INFORMATION CARD

«©w
-~

www americanradiohistorv com


www.americanradiohistory.com

Electronics Now, July 1995

©O
(-4

Mystery
Levitating

Device!
Remember War of the Worid? Objects float in air and move to
the touch. Defies gravity, amazing gift, conversation piece, magic
trick or great science project.

ANTIK Easy to Assemble Kit / Plans ............ $19.50
Laser Ray Gun

illf.

Advanced prqed prod.soesabustoﬂghtenergycapableot
burning holes in most materials. Hand-held device uses
rechargeable batteries. 500 joules of flash energy excite either a
neodynium glass, yag or other suitable 3° laser rod. This is a
dangerous CLASS IV project (individual parts/assemblies

avallable). LAGUNT PlaRS wevocmeconmeccsnersncsscrsssrosines $20.00
LAGUNIK  Kit/ Plans .......cooromseenmmcescocses Price on Request
Extended

Play

Telephone Recording System

READY TO USE! Automatically controls and records on our X4
extended play recorder, taping both sides of a telephone
conversation. intended for order entry verification. Check your
local laws as some states may require an alerting beeper.
TAP20X Roady to Use SyStem...... . eieeceseees §129.50

=

Shocker Force Fleld/

A Vehicle Electrifier
Neat ittle device alows you to make hand and shock balls, shock
wands and electrify objects, charge capacitors. Great payback
for those wise guys who have wronged you!

SHKIKM  Easy to Assembie Electronic Kit........... $§24.50

Electric

Charge
Gun

All New
Technology!
Stung/immabiizes attackers up to 15 feet away!
sLogal in most state (not in NY, NJ, MA, W) » More knock-down
power than most handguns * No permanent injury ¢ ID coded °
Free BOKV stun gun with every purchase.
ECG1 Data Packet, Creditable toward purcase............ $10.00
ECG10 Charge Gun, Ready to Use, w/Free 80KV Gun $249.50

Homing / Tracking Transmitter
Beeper device, 3 mile range.
HOD1 Plans .........$1000 _ HODIK_ Kit/ Pans...... $49.50

Listen Through Walls, Floors

Highly sensitive st mike.
STETHI les._.....ﬂ 00 STETHIK KhlPlans

AMAZING

infinity Transmitter ++

Telephone Line Grabber/

Room Monitor/ Controller
All New - The Ultimate in Home/Office Security & Safety!
Simple to use! Calt your home or office, push a secret tone

onyourteiephomkeypadtoaceess * On premises sounds
and voices * Ongoing phone conversation wibreak-in capability
* Up to 10 extemal electrical functions, lights, TV, alarms, coffee
pots, heater, eic. CAUTION! Check legality with your state’s
attoey general's offica before use for monitoring of voices,
TELECOM2 Kit, includes PC BOard w...ooeeceeee §149.50
TELECOM2 Roady 10 UBR ..cu.co e ermcnsmasssemeraneme $199.50

Visible Beam Laser *
Easy to build, RED Beam, visible for miles. Use for light

shows, window bounce holography, cloud iumination and much
more! LASTKM Kit w/imw Laser Tube, Ciass II. ........ .$69.50
LASIKM Kit w2.5mw Laser Tube, Class WA ............ $99.50

Life is Precious -

Protect it!
Hard hitting 200.000 voits of
crackling, sizziing plasma Stuns anc immobilizes most attackers

STUNAD  Readyto
STUNIO  Smatler Unn

lon Ray Gun

Projects charged ions that induce shocks in people and objects
without any connection! Great science project as wel as a high

toch party prank. 10G3  PIANS wuvc e ccsmsrsemssrerioe: $8.00
10G3K  Kit/Plans $69.50
Invisible Pain

Field Generator ’) )

Shirt pocket size electronic

device produces time variant

complex shock waves of intense directional acoustic energy,
capable of warding off aggressive animals, etc.

7 Plans 00 PG7K Kit/Pians ..$49.50
§74.50

I’G?O Assembled

1000 Ft++

Potato Cannon
NOT A TOY. Uses electronic or piezo
ignition. CAUTION REQUIRED!

POT1 Plans.......

FireBall Gun

Shoots flaming ball - two shot capacity
Great for special effects and remote
fire starting, CAUTION REQUIRED!
FREBALL Plans (Dangerous Product)....$10.00 \ k

wwWwW americanradiohistorv com

Electronic and
Scientific Products

-I?_
TV & FM Joker / Jammer
Shirt pocket device allows you to totally control and remotety
disrupt TV or radio reception. Great gag to play on famiy o
friends. Discretion required.
EJKIKM_Easy 1o Assemble Electronic Ki.............

ATTENTION: 2%

High Voltage Fans! |
4000vo|tsnmepa|molyouhand' Experiment
with anit-gravity, hovercraft, ion guns, force fields,
plasma guns, shock devices, wireless energy and
electrical pyrotechnics. Input: 9-14VDC.

L Y O L F—

“Laser Bounce” Listener System
NEW - Latest Technology! Allows you to hear sounds from a
premises without gaining access. Aim at room window and listen
to sounds from within via reflected laser light. Not for ilegal use.
Requires video tripods.

LWB3K 5mw Laser and Receiver Kit ................ee.. $149.50
LWB30 Ready to Use, includes Laser Gun Sight ...... $199.50

S5mw Visible Red Pocket Laser
Utilizes our touch power control!
VRLSKM  Kit / Plans.........ccoosrecceesseneeen $ 1450
=

Electronlc gfg v

—~g=— Hypnotism
PutsshedsuMercontrolusanghghly effective electronic
stimuli. Intended for parties and entertainment but must be used
with caution, Includes vatuable text book reference and plans,
EH2 P1ans and Text BOOK ..uumewummmmssomesssmessmmnes: §18.50

Avtomotive
NEON! -

Easy-to-Install /
4Tube Kit I
for Cars, Trucks, Vans!
Available in Pink, Purple, Blue or Green
- please specify color when ordering.
RGA4X (Specify Color} ..........$ 129.50

Flash-To-Music Option for above
LU 1) F— .$ 29.50

3 MIiFM
Wireless
Microphone
Subminiatwe! Crystal clear, ultra sensitive pickup transmits
voices and sounds to FM radio. Excellent for security, monitoring

of children or invalids. Become the neighborhood disk jockey!
FMV1  Plans....$7.00  FMVIK Kitand Plans ... $39.50

Telephone Transmitter - 3 Mi
Automatically transmits both sides of a telephone conversation to

LICIK o § 2450

an FM radio. * Tunable Frequency  Undetectable on Phone ¢
Easy to Build and Use * Up to 3 Mile Range * Only transmits
during phone use. YWPMT PIans ..........m.eeersmemernems $7.00
VWPMTK  KitPlans $39.50
. ‘ e Skvo.{
| CATALOG .
With many Hour

2| more items!
- | Free with Order
5] or send $1 P&H
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(" Plss assiion 1)) CODE REOS © T
{Excluding Alaska. Hawali, & P.R.) wles MINI
SHIP UP TO 5 Ib. FOR ONLY s395/ 2nd oav AR il ﬂ .“

i - i
The ultimate saving source a 1 -80 -325-22 Prices are valid until July 31/ 95
Weile Sepplica

VCR ALIGNEMENT TOOL KIT e
« 7 Assorted head & guide aligners __ er 14,0 / 60% Off

VCR Head puller LETE ductors e

Retaining ring regmd v r, o Iectrom 3 Ja - On all

Spring hook | \ i 5 ; replacement

* Micro scrg
- Hox ey SEMICONDUCTORS 29¢ FLYBACK
* Fitted viny
« Soft zlppered case - Minimum TRANSFORMERS
« 3 Reversable screwdrivers T 0% =~ 10 pieces Order N°
(Small-Flat-Philips) , S mr?l‘?g:;‘igors perpllem 63-0425 CURTIS-MATHES  471-05200 $19.00
« Dimensions: 91/2"(W) X 121/4%(L) Order N° 50-888 63-0196 DAEWOO DCF-1577 11.50
. (AF dniver,VCBO : 180V, 1.5A, 100 hFE) 62-810  EMERSON 04-321-4002 14.90
‘\W BD-135 (NPN-S)  Repl. ECG:373 63-0286 EMERSON 04-321-4003 12,50
3 BD-136 PNP-SI| Repl. ECG : 374 63-0189 GOLDSTAR 154-074R 12.50
VMEGDS = (PNP-S1) P 63-460  GOLDSTAR 154-122€ 11.99
243350 DAEWOO  975A215400  $16.50 {Voltage Regulators) o Repl. S2f5q  Hach! 243490 1520
242800  FUNAI 805901-05 16.50 item No. ECG N° 62-860  HITACHI BLan el ot
24.0150 GOLDSTAR Ta0ac 14.99 62-490  PANASONIC TLF-14617F 14.50
24.2475  GOLDSTAR 513209C 19.00 7805 (Pos VA, 5V, 14). ..960 62-560  PANASONIC TLF-14530F 19.50
24-0275 HITACHI 545-7952/9781 16.50 7806 (Pos VR, 6V, 1A) .. ‘ 962 62-601 PANASONIC TLF-14706F 19.95
240350  HITACH! 545-8321 35.00 7809 (Pos VR, 9V, 1A)..... A\ 1910 63-0475  RCA (original} 1455864-501 19.95
24-0475  JVC PU-20850C 28.50 7812 (Pos VR, 12V, 1A) 966 63-0160 SAMSUNG FCC-1415AL 11.50
240556 JVC PQ-20014-8 32.50 7818 (Pos VR, 18V, 14) .. 958 63-0203 SAMSUNG FCK-1415AL 11.50
242550  JVC PDM2008A 14.99 7824 (Pos VA. 24V, 1A) 972 63-810  SHARP RTRNF-0003PEZZ  12.50
241750 ORION 1590D00002 16.50 7908 (Neg VA, 5V, 1A) 961 63-0126  SHARP RTRANF-0011PED  12.50
24-0650  PANASONIC VEH-0116 15.00 7906 (Neg VA, 6V, 1A) .... 963 63-840  SHARP RTRNF-0015CEZZ 1250
24-0775  PANASONIC VEHS-0095 14.99 7912 (Neg VR, 12V, 1A) .. 967 63-0112  SONY 1-439-254-13 12.50
24-0800  PANASONIC VEHS-0115 14.99 7915 (Neg VA, 15V, 1A) 969 63-0170 SONY 1-439-254-00 12.50
;2:?3‘;2 gﬁmggmg xg:g:gg‘:g’ow‘ ;g-gg 7918 (Neg VR, 18V, 14) . 959 63-0113  SONY 1-439-273-00 15.99
201200 PANASONIC Tt Y00 7924 (Neg VR, 24V, 1A) . . 971 63-0346  SONY 1-439-235-00/11/21  17.00
24-1375  PANASONIC VEHS-0146 28.00 -
24-3900  PANASONIC VEHS-0495 41.95 ROCK BQE N POPULAR SEMI'S ( Minim:
24-2000  SAMSUNG 6900-370-011 14.99 -
24-1950  SHARP DDRMUOOO2HE21 16.50 $1.49
24-2625  SHARP DDRMUOOO4E10  35.00 0.99
242100  SONY DRS84R 14.99 1.49
242300  TOSHIBA 70321991 14.99 2SD-871 229

VIDEO HEAD TESTER oy ™
To determine wheth: ideo head is in
the wear state
ting it on the f=
tentative guid- |
ar state of the
5"WX1.2"D)

CONNECTORS 4¢ D Sub Connector 22
F Male for RG 59/U Cable o « 25 Pins » Soider Type

* 1/4" ring included

h Order N°15-0976 ----Male
Oydpr N? 15-0459 Order N°15-0973 ----Female
Minimum 100 pieces Minimum 10 pieces per item

video head.(Dim:4.7"H

CﬂBLES

Minimum 108

.. 17-1460 Universal Type
Minimum 10 pieces per ltem

SPLITTERS UHF/VHF/FM “ Matching Tarnsformers

Zinc die cast * UHF/VHF/FM N 2
Qrder N° = 7502 » 5-900 MHz ndoorusace) * F-59 push on to twin A

«75-300 Q {ead = 4-ft cable

A..55-610 ... 2Way
B.... 55-640 ......3Way ~ s 19¢ i ool 69¢
C ... 55670 ...... 4Way 39¢ 69¢' @€ oderness20 1 ooveE Order N° 55-170
Minimum 10 pieces per Item Minimum 10 pieces Minimum 10 pieces
UNIVERSAL ﬂ(/D( CONVERTERS 3 TEST TIP TO BANANA PLUGS 10 COLOR CODED LEADS Order N° 56-500
« Multi-Output AG/DG Wall Outiet Adaptor BlackiandiRed!set HEAVY DUTY

Order N° Minimum 10 Pieces - * 10 Total Leads 2 each

40-001 (1.5, 3,4.5,6,7.5,9, 12v DC) Order N° 56-1006 = Black, Green, Red, Yellow, White

40-002 (3, 4.5, 6, 7.5. 9, 12V DC) * 11" Long ere. Lead ) *1 4

40-003 (3. 4.5,6,7.5,9. 12V DC) UNIVERSAL DUAL TV ANTENNA i '2’:‘:3'::’5 1\;6?8As"]93‘°;ﬂ¢‘f95 o

. il . (2 . " L i Hze

* LED power indicator # 5 sections 9 1/2" collapsed + 39" extended ge inimum 5 pieces
« Polarlty Reversing Switch ﬂ’bg ¢’K 6 OUTLETS POWER STRIP
* Switchable 110/229VAC 59/60 Hz = ==———g ) = + A.C. 125Volt, 15 Amp.(4 feet Cord)

* 6' Molded Cable with Multi-connector Order N° 58-205 Minimum 10 pieces « Lighted Switch .‘

Minimum 5 pleces (No Mixing Please) * Reset Circuit Breaker

Order n® Specs - DIGITAL MULTIMETER Minimumf pieces g“
40-001 ... 18W -1000mA ... s oot o el loes Oiderl® JH2020 j
40-002 ... O9W - 500mA.. « Diode test function » Built-In tilt stand.

e miita vy A « Potarity & Overload indicators INDOOR TV ANTENNA

« Withstands 5' drop.» includes Fuse & spare
« 2000 Hr Battery life(9V)s Test leads.

Please mention i) ’! CODE REO6 + DC Voltage range: 200mV-1000V.
M/‘ {ri * AC Voltage range: 200V,750V.

« DC Current: 2-200mA,20A
ve. * Miami ¢ F « Dim.: 6 1/2"(H) x 3 1/4*(W) x 1 1/2"(0}.§ ”
16 « Fax:(30¢ Order Ne 50-047*2_
\. =

* Resistance: 20042-20M().
CIRCLE 234 ON FREE INFORMATION CARD

* UHF /VHF / FM +« 10" metal dish

* Antenna Length 37" extended

* Tuning / Rotator Knobs

« Base dimensions ( 6 3/4" X 9")
Order N° 58-1025 “Ivory Color”
Order N° 58-1059 °“Black Color®

Minimum 2 pieces per item

MON S21U011983 ‘G661 AInP
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Electronics Now, July 1995
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Tel: (305) 974-6864 Please mail orders to:

e Gateway Products Corp. ety
POPULAR [Cs POPULAR CMOS | 1 AMP SCHOTTKY §§ Germanium Diodes smm (T1 3/;) 3mm (T1)
=T =T

LM324...45¢ CD4001B ... 25¢ Diffused LEDs Diffused LEDs
ﬁ@ IMaga 438 B i CD40118 . 25¢ | IN5B17 ... 1A/220V .. 20¢

Ka2ss-4¢ NI Cpao138. . 35¢ | 1nsata - 1aa0v . 23¢ i ‘ol
w NES5S6... 45¢ gg:g;gg ----- 325 1N5819 ... 1A/40V...24¢ Yellow. . o¢

LM741 ... 45¢ ﬁm CD406681::::35¢ Deal ‘Y4 9 pcs folal, §l Deal ‘GS': 18 pcs total, § Deal "L3": 30 pcs total, § Deal 'L6": 30 pcs fotal,
Deal *U3": 12 pcs total, CD4069B ... 35¢ {3pcs of each)....$2.00 M (6pcs of each).....$2.50 10pcs of each)...$2.50 A (10pcs of each)...$2.50

TRANSISTORS CERAMIC DISC More Ceramic Caps
PN2222A .....6¢ (All caps rated 50V) (All caps rated 50V)

270pF ......... 5¢
330pF

70pF
‘otur

(2pos of each)....$5.00 4 peal 'v2": 14 pes total, f 3 AMP SCHOTTKY
RADIAL 'LYTICS' R(2pcsofeach)..$400 8 ————(J——
1uF/S0V ......... 5¢ Voltage Regulators | 1N5820 ...3A/20V...32¢
2.2uF/50V ......5¢ i y .47¢ | 1N5821 ....3A/30V...36¢
.4

3.3uF/50V ......5¢
4.7uF/50V ......5¢ 1NG5822 ....3A/40V...40¢

10uF/50V ....... 61 Deal 'Y9': 9 pcs_fofal, .5¢
220F 150V 78 (3pcs of each)....$3.00 o 2NA403.. B¢ e,
A3uF/50V ... 8¢ Deal 'N8': 60 pcs total, .0 7uF oo 58
4TuF/50V .......9¢ DIODES 10pcs of each)...$3.50 -1:Fu ........ %
real” ‘ol HEHES $°6% =T [ More Transistors ] Deal 'R4": 40 pcs total, | Deal ‘R7": 40 pos total,
(5pcs of each).... $3. INO14 o, 3¢ 2N2222A .. 30¢ R (Spcs of each)....$2.50 ‘(Spcs of each)....$2.50
RADIAL 'LYTICS® IN4148 ..o 2¢ ST 3
........ ¢ | TANTALUM CAPS | MONO CAPS.....6¢ea
5 1N4001 ... 1A/50V..... 3¢ L

2N5401....12¢ 1UF/3SV..... 18¢ B o1uFisov  047uF/s0V
2.2uF35v ... 20¢ |- :

MPSADS ::.1.35 TouF/sev " 35¢ | 022uF/S0V " AuFIS0V

MPSA27 | 14¢ | Deal "6 15 pes tolal, Deal 'B5" 40 pcs total,

MPSA42 . 12¢ B(5pos of oach).. $3.50 A(10pcs of each).. $2.50
MPSA92 10¢ Togg[e Switches 1/14W 5% Reslstors

:zﬂz Mini 5
] w{ [ —
INA728A...3.3V.....6¢ | 1N6401 . 3A100V ... 7¢ @ MPSH10 ....10¢ Ww‘,'.",?a‘r":;gg 10, 47, 100, 470, 1K, 4.7K

Deal *J1*:10pcs (Sea of BT ED e o
76L05 & 78L12)...$3.50 %"CSPZ,'egghpfgz“.’(‘%

1W ZENER DIODE I poWER DIODES
—A

%7&05 ~~~~~~~ 35¢ N 1N4004 ...1A/400V ... 4¢
6¢ 78L12.......35¢ § 1N4007 ... 1A/1kV.....5¢
4TuF25V ... 7¢
100uF/25V .. 8¢
220uF/25V ....9¢
330uF/25V ... 10¢
470uF/25V ... 11¢
Deal ‘A7": 40 pcs total,
Spes of each)....$4.00

SOLDER ROLL
SN63/37

w5, INS404 . 3A/400V .. B¢ 2N3055......52¢ Deal "WZ2': 120pcs total,
1N4739A 9.1V .. 6¢ on-on ........SPDT ....56¢

INATA2A.... 12V ... o¢ ;;‘;5308 "'::11&/"535 TIP31C......40¢ fJon-off-on . SPDT . 62¢ ] (20 of ea above)...$2.50
e e A5V ¢ ] 6A10........ L

TIP32C ......40¢ fon-on ....... DPDT ....68¢ —{J
1Lb Roll 1N4746A ... 18V .....6¢ § 6A100......6A/1kV ...30¢ TIP117....... 50¢ jon-off-on..DPDT...85¢ § 10K, 47K, 100K, 470K, 1M
$6 !':0 Deal "Z5: 30 pcs total, | Deal 'H8': 25 pes total,

TIP120....... 50¢ f§ Deal 'S3": 8 pcs total, § Deal "WS5: 100pcs total,
(5pcs of each)....$2.00 A (Spcs of each)....$3.00 TIP125.......50¢ M (2pcs of each).....$5.00 & (20 of ea abovep‘.;..$2.50

by $10.00 minimumorder. We accep! VISA, MC, MO, Check, C.0.D.-Cash. Please add $4.00 for shipping & handling (foreign addresses: $8).
) (Y| C.O.D. charge is $5.00. Florida addresses add 6% sales tax. Hours: 9AM to SPM. All premium quality parts. Send for your free Catalog.

CIRCLE 289 ON FREE INFORMATION CARD

MEMBRANE SWITCH KI7S/

These highly durable water resistant flat-panel
keypads can be assembled in minutes with
YOUR legend! Available in 4, 12, 16, 24 &
40 Key models. Steel "clickdomes" optional.

Connector and bezel included.
12 key DSK-12

$12.75

MAKE YOUR

4 key DSK-4 $8.75 OWN LEGEND!

MANY LAYOUTS AVAILABLE

INDUSTRIAL GRADE !

Call for free brochure:

Sil-Walker 880 Calle Plano, Unit N
Camarillo, CA 93012
(805) 389-8100 FAX (805) 484-3311

Vis4 . MASTERCARD

CIRCLE 140 ON FREE INFORMATION CARD
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CircuitMakervs. Elccironics Workbench®

A NEW: STANDARD EAS BEEN SEI

State-Of—The-Art Analog Simulation

ﬁ‘zi;guj%Mgkgr'% analog simulation results are shown in graph win-
ows that provide powerful, interactive analgs:,s options. You can
plot multiple waveforms by clickmﬁ on the desired nodes and can
select linear or logarithmic axes. Horizontal and vertical cursors
facilitate quick and accurate measureients. You can also zoom in-on
any portion of the graph to obtain additional detail.

Electronics Workbench offers a single, small scope or Bode plot
instrument window, The windows are not sizeable and only two
waveforms can be plotied at a time. EWB has a single measurement
curstg and provides no direct way to read results from the instru-
ments.

Ref=GCround

12.00 V |

yiew LI L2 L3 L4 L5 L6 L7 LB LI LIO

TITYYTTT

Y=volcage (V)
ISR T

T S W Y W
Ref=Cround X=time($)

Superior Digital Simulation

ircuitMaker has an exclusive Trace feature where the state of every

node is indicated in color as the simulation runs. You can monitor as
many waveforms as your screen will allowhscl edge or level break-

oints for analysis, and interactively see the state of an% node l(?'
ouching the logic probe to it. The data sequencer provides | 24 words
of pattern data. Additional di g_ual instruments include ASCIland HEX
input keys and an ASCII display. CircuitMaker includes tri-state
devices and devices have programimable propagation delays.

Elgg%runig Workbench has _no interactive logic probe or Trace
capability and no Hex or ASCII keys. Their “word generator” is
fimited 10 16 words. EWB does not have tri-state devices and digital
devices do not have programmable propagation delays.

B

Dalysls 4)

Xa:-720.0m Xb:-1.500 s-b: 780.0m
Ta: 12.19  Yb: 5.519 a-b: 6.671

| IS S P =i s
Ref=Ground X=veltsge (V)

Yevoltage(

Ref=Ground X=frequency(Hz)

ComW

Device Libraries

High-Performance

Schematic Capabilities

g;irggitMager includes libraries containing

programmable, TTL, CMOS, generic analo

and digital devices, and many powerful I/

devices. With CircuitMaker’s macro function
ou can (1u|ckl_y and easily create your own
unctional devices and symbols. Now that’s

éwmg.you the tools you need to get the job
one right!

Elgctr%nigs Workbench ships with only 17
1gital devices. IT you want additional devices

you pay extra.

N\
FREE 7 ~
NCTIONAL |

DEMO
VERSION

for details

¥ available on most major BBS's .7 / D 1 9 42 2
or senl direct for $10 s&h \ ( A I 'l y 7 h-4 e —

. {3

Competitive
Upgrade Offer

You deserve the best, Upgrade from an
com elm% roduct for onla( $149 (Cal
f . For new users Circ

is a tremendous value at just $299.

Circ itMukeréyuls ou in control of your
schematic with SmartWires™, bussing, page
connectors, and rubberbanding. You Can la-
bel devices andpins. add fuily stylized multi-
line text, and Create a parts list or nethst.
With the Macro feature you can add user
defined symbols to your device library.

Electronics Workbench dictates wire place-
ment to you. EW B limits your overall “work-
bench” layout to 2 by pages. EWB has no
bussing, page connectors, pa%ebreaks, rint
scaling, labeling, free text fields, netlisting,
zoom, undo, and no Toolbar or Toolbox.

uitMaker

Technical Support

MicroCode Engineering supports its customers with free unlimited phone support from knowledgeable
engineers. And, you won 't ﬁ‘r)lgoyourself endlessly listening to music‘zwhen yogpcall for help. The quality
of our customer Support is unmatched!

Comparison hased on CircuitMaker 2.6 for Windows and Electronics Workbench 3.0 for Windows.

All products and company names are trademarks of their respective ownen.

. MicroCode Engineering

573 W. 1830 N. Suite 4
Orem. UT 84057 USA

CIRCLE 330 ON FREE INFORMATION CARD
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Digital Storage
Oscilloscope

Digital Data

Volt
Meter Logger

Frequency Spectrum
Counter Analyzer

BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

Allison O-Scope Modules convert
PC-ATs into multipurpose test
and measuring instruments

L1 -

Low Distortion Sine
Wave and Spectrum

y -,Q‘ e dls i |\
- J Learn at home in spare time.
. 7| No previous experience needed!

No costly school. No commuting to class.

-

The Original Home-Study course prepares Features: Sc:\een ClaP,theli of
you for the “FCC Commercial Radio- *Small & Portable ctual Signa
telephone License.” This valuablelicenseis *Easy to Use
your professional “‘ticket” to thousands of +Software Included Uses:
exciting jobs in Communications, Radio- +Uses Printer Port * Audio/Stereo Equip.
TV, Microwave, Maritime, Radar, Avionics +AC or DC Input * Automotive Diagnostics
and more...even start your own business! +10v/div. to 50 mv/div. * Analytical Instruments
You don’t need a college c.legree to qualify, +Sample Rate to 100KHz  *Education & Training
but you do need an FCC License. +Optional Dual Trace *Field Service
No Need to Quit Your Job or Go To School +Logging to Disk *Industrial Controls
This proven course is easy, fast and low +Print Screens +Laser Repair
cost! (.}UARANTEED PASS—You get your +Optional Probe Sets *Medical Electronics
FCC License or money refunded. Send for +Optional Ext. Trigger +Power Supplies
., FREE facts now. MAIL COUPON TODAY! «Power 12VDC, 40 ma. *Sound Systems
3 Or, Call 1-800-932-4268 Ext. 210 +Made in U.S.A. *Vibration Analysis
G e PR e i S ey
21 COMMAND PRODUCTIONS Orders & Inquiries: 1-800-980-9806
21 FCC LICENSE TRAINING, Dept. 210 . Technical Assistance: 1-713-777-0401
8 : P.O. Box 2824, San Francisco, CA 94126 : Fax & BBS: 1-713-777-4746
51 Please rush FREE details immediately! 1
g : NAME : Allison Technology Corporation
¥ o T T ) 8343 Carvel, Houston, TX 77036

CIRCLE 320 ON FREE INFORMATION CARD
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A7 JET
COUNTERMEASURES
ANTENNA

We were told that these were made for Navy A7
jets. They are brand new (part# 23473 G2) and
are in sealed military packaging. The antenna
looks like a 5 1/4" ice cream cone with 2 foil
spirals. At the base of the cone is a TNC female
connector. We used an adaptor to connect this
antenna to a scanner and the increase in sen-
Sitivity of the scanner to frequencies above
800MHz was amazing! Antenna is encapsu-
lated for rugged use, very high quality and if
nothingelse, makes a great conversation piece.
Can KOU imagine what the Navy must have paid
for these things? Own a piece of high tech
military history before we run out!

G6662 $8.00

BASIC SMD LEARN TO

SOLDER KIT
Comams 1 small SMD single sided circuit board
which Is etched (ready for component mounting),
and over 50 various SMD components: ICs, resistors.
capacitors. There isn't room to mount all the parts,
but we give you extra ones in case you riin them
The circult is totally .
nonfunctional, but It

is a tremendous g

way to intrgduce

yourself «td this

exciting new <

technology which

industry all overthe

world is adopting

Size of board about

11/2" % 34"

G3113

TNC - BNC JACK ADAPTOR

Atlows you to simply connect the above antenna to
your scanner using a BNC - BNC cable

G6663 $4 00

12VDC

MOTOR

WITH

REGU-

LATOR

Precision17/16"

Oia. motor has a 3

transistor regulator

board attached. We don't

have the hookup diagram on these, but they took like
sophisticated electronic regulator boards Size of
board: 1 1/2" x 2 1/8". Size of motor: 1 7/15"Dia. x
17/8" L. The shaft is a"D" type and 1/2" long. Brand
new-no other info available excep! that these were
made by Sonar Radio Corp., part# 27-030-008.

G6540 $1.50

IF YOU CAN'T FIND WHAT YOU ARE LOOKING FOR, CALL FOR A FREE copy oF
OUR LATEST CATALOG. THIS CATALOG CONTAINS OUR ENTIRE PRODUCT LINE OF
over 3,500 ITEMS AND IT 1S STILL GROWING!

i \

4
3

SUPER |2
SENSITIVE ’@
SOUND _ #= . ¥

ACTIVATED ;‘ &
2 CHANNEL g o (7

COLOR (2 38
ORGAN e ,:)
This ultra sensitive 2 Channel Color

Organ produces briliiant flashes of fight {trom any

incandescent lamps of your choice - up to 200W) in
response to music o other sounds. This & probably the
best and brightest color organ we have ever seen. It is tully
assembled {except for fine cord and outlets) and features
2 response controls, onfolt switch. sensitive FET
microphone {no hookup to stereo needed) and 3transistor,
2 SCR circuitry. Operates from standard 120VAC and
fequires only that you solder your line cord and 2 outlets
{tor your lamps} to the board. We strongly recommend that
you instatl the color 0rgan in an insulated case for safety
reasons as it operates from the AC tine. Connect up a
couple of your brightest, colorul lamps and waich the
fireworks with each beat of the music! Great for DJ's as
there is no connection to the sound source. Size of board:
3Y¢" 414" Color organ board only - you supply amps,
tine cord. knobs, case and outlets. Hurry, these will sell
very last!

This electronic cricket starts “chirping” every time it
gets dark. Of course, it you turn on the fighs to fook
for the “cricket” it becomes sllent again. Loads of tun,
Uses 9V battery (not inctuded). Skill level 1.

C6707 $5.30

TDK VOLTAGE
CONVERTER,_ &,
Brandnewvoliage g,

converter con- %

verts 3VDC to

9vDC. Sizeonly 17/8" x >

13/16" x 1/4" Made by TOK

for a major manutacturer. Output current is 60 ma at
9VDC Use 2 penlight batteries to Operate transistor
radios, calculators, etc. or any electronic device that
can operate on SVOC at up to 60ma. With hookup

G6546

CONTROL
PANEL

KEYBOARD
Keyboard with 6 LEDS
and ribbon cable.
Make fake alarms as
this is the same unit
found on thefront door e
control panels for (% ___® ___J
many professlonal

home alarms. Size: 4 9/16"sq.

G2904

$3:06.

10/$23.00

ULTRABRIGHT —

SMD RED LED T

Very intense clear tens liny SMD‘V‘F

uitsabright red LED made by Panosonic. Type
{N1261CAL Prime-on tape and reel.

SUPER N Al
LED ASSORTMENT "
k{

YOU GETLEDS
IN THESE CULURS

 RED

© ORANGE "’

o YELLOW l

o GREEN

evend fare
o BLUE! J P

i /,

TT _&’ |

W@w”

Assortment of alt types, colors, slzes and shapes of
prime high quality LEDS This large assortment even
contains a clear LED that lights up biue! Dur largest
andmost spectacular assortment contains 250 preces.

G6554 $10.00

DC TO DC @
CONVERTER @

Super efficient tiny DC ‘%
to DC converter

converts lower voltage DC to
a higher voltage DC (see tabte 4
betow). These are brand new made by ™~
TOK and are Only 1 3/8"L x 7/8"W x 3/8"T.

Very efficient and (atest technology using SMD and
standard technology. Power a 9V transistor radio
from 1 AA battery, charge several AA batteries from
one sofar cell, power a 9V project using 10r 2 AA
cells, etc. Has only 4 teads (+in and +out). With
nhookup diagram.

Power Table

Current
Qutput

Volta Voliage
|npu|%0 Ou(pngC
0.5VDC (solar) 3v

1.5vVDC | 9V
3vDC |V

G6344

HUMAN VOICE AND
VARIOUS SOUND

MODULES
Small efectronic modules have 2
pushbuttons that produce human voices

diagram (only 3 leads are used).
$2.00

DIGITAL PLANET
DIGITAL DP-91 y

These are complete infrared controlled FM digital tuners
The were made to decode digital CD music that was
transmitted from satellites to your local cable company.
We were told that the satellites these were set up for are
no tonger transmilting- we don't know. We do know that
1he Main unit CONSISts of a sophisticated tuner clrcuit and
readout circuit that displays any channet number 00 to 26
when you préss the buttons on the remote control. After
awhile the dispiay shows EE indicating that the cable TV
signal is not present Inside the 9 3/4" x 6 5/8" x 2 3/8"
main unit are various IC's, readouts, a cusfom
microprocessor {C, tuner module, power transformers,
resistors, caps. diodes, efc. Use this for experimenting
with digital tuness, IR remote control, eic. We have
absolutely 0o info except the Instructions for opefation
that came with the unils. You get the complete OP-91
digital stereo tuner and 1 intrared remote control which
uses 2 AA batteries (not included). These ook new but
probably were taken oul of service when the satetlite
programmingended Looks likea great hobbyist item but
to fake apart the main unit you will need 10 use a torx type
screwdriver. Hurry, limited quantity!

G6506 $15.95

and various sounds. You need only to provide a speaker and 4.5VDC (3 AA batteries
connected in series works fine). Size of modules about 4" x 2 1/4". Only 4 wires to

connect (2 for power and 2 for the speaker). We have 4 different modules:

G6447 4/$1.00

NOTE: All sale prices advertised are valid only through the month of the cover date.

For Phone Orders Call (602) 451-7454
Or Fax Your Orders To (602) 451-9495

Minimum Order: $10.00 plus $4.00 Shipping and Handling. We
accept MasterCard, Visa and Money orders. Canadians and
_orders that need US MAIL send minimum $5.00 S&H.

Module: Internal View

Sound Button _____ STOCK#
Ambulance Siren Sound ~ G6664
2) "Unload." Idling Dump Truck Sound  G6665
3) "Fire! Let's Go!"/Siren Idling Fire Truck Sound ~ G6666
4) "Load em up!" Race Car Rewving Up Sound G6667

YOUR CHOICE $1.25 each 100 for $100.00

CIRCLE 241 ON FREE INFORMATION CARD

ou)e: Externél V/w
Voice Button
1) "Emergency 911."

MON SOIUON0B|T ‘G661 ANy

PO. Box 5408
Scortsdale, AZ 85261
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CALL TOLL FREE
1-800-292-7711
1-800-445-3201 (Can)

C&S SALES CALL FOR

EXCELLENCE IN SERVICE FREE CATALOG

Electronic Tool Kit Model TK-1000
A professional organizer tool kit at affordable prices. No
student should be without this unique tool kit that holds all
the tools you need.
Inciuding:
Diagonal Cutter
Long Nose Pliers
6" Wire Stripper
Solder 60/40
6" Screwdriver
6" Philllps Driver
Safety Goggtles
IC Puller
3pc Nut Drivers
Iron 25W
iron Stand
Solder Wick
Desoldering Pump
5 pc Solder Ease Kit
Precision wdriver:

Line Tracker
MV-963
$52.95

1 (Infra-red Sensor)
The robot follows

a black line

on white paper
Preassembled PCB

Dual-Display
LCR Meter

wi/ Stat Functions
B+K Model 878

$239.95
Auto/manual range
Many features

with Q factor

High Accuracy

Robotic Arm
Y-01

$49.95

(Wired Control)
Movement grabs

& releases,

lifts & lowers,

pivots from side to side

Kit
Model
TR-18K
$16.95

Headphones
Included

Elenco

Digital
Multimeter
EDM-83B
$175.00
Almost every

feature available
Bargain of|

the decade|

LCR + DMM
LCM-1950

$79

12 Functions
Freq to 4MHz
Inductance
Capacitance

Digital
Capacitance
Meter
CM-1555
$49.95

Measures capacitors
from .1pf to 20,0001.f

Digital

- LCR Meter
LCR-680
$79.95
3-1/2 Digit
LCD Display
Inductance
1uH to 20MQ

Function Generator
GF-8026
. $239

Int/Ext

Operation

Sine, Square, Triangle, Puise
Ramp, .2 to 2MHz, Freq Ctr

3-3/4 Digit Multimeter
BK-390

$139.00

0.1% DCV accy
Analog bar graph
Auto/manual ranging
Capacitance meas
Temperature probe

Digital Frequency Counter]  Fluke Multimeters
Multimeter Kit I;, F-1225]  (All Models Avaijable Call)
8

.

wi Training Course $225.00 scopemeters 70 Series
M-2665K Digit LED display | Model 97 $1,795 Model 701l $69.95
1 Wide meas range | 10 Series Model 73l $97.50
3 $49.95% High sensitivity | Model 10 $62.95 Mode! 7711 $149
LB Full function 34 ranges Data hold function | Model 12 $84.95 Model 7911 $175
Ideal school project Inputimpedance 1M or 50Q || 20 Series 80 Series
M-2661 (Assembled) $55.00 10:1 input attenuation function | Model 2911 $175  Model 87 $289
Quad Power

High Current DC Wide Band
Supply ’ Power Supply - Signal
xP-581| " | B BK-1686 $169.95 : _Q- Generators
B e L
For servicing High
power car stereos,

Triple Power
Supply
xP-620|

By Elencoj ¥
$75.00

3 fully regulated supplies; 1.5-15V @
1A, -1.5t0-15V @ 1A or 3-30V @ 1A
& 5V @ 3A Kit XP-620K $49.95

Telephone Kit

PT-223K ‘ '

Four supplies in one unit; 2-20V @ 2 5A,
5V @ 3A, -5V @ .5A and 12V @ 1A. All
regulated and short protected

RF Frequency 100K-450MHz
camcorders, ham radios, etc. AM modulation of 1KHz Variabie
Connect 2 or more in parallel] SG-9500 150MHz $239.00

Learn to Build & Program Digital/Analog Trainer
Computers with this Kit Complete Mini-Lab For Building,
Testing, Prototyping Analog and Digital

Function Generator
Blox

s #9600
ot = By
t_ 3_ Elenco
o $29,95

Kit $26.95
Sine, Triangle, Square Wave

Telephone Line
A

$14.95

Avallablg
Assembied
PT-223
$15.95

By Elenco
in U.S.A.

XK-525
$159.95
Kit
XK-525K
$129.95

AM/FM Transistor
Radio Kit
with Training Course
Model AM/FM 108
$29.95
14 Transistor, 5 Diodes
Easy to build because
schematic is printed on the PCB

Makes a great schoo! project
Model AM-550 AM Only $17.95

WE WILL NOT BE UNDERSOLD
UPS SHIPPING: 48 STATES 5%

IL RES 7.5% TAX ($3 min $10 max)
OTHERS CALL

MM-8000
By Elenco

$129.00

From scratch you build a complete system.
Our Micro-Master trainer teaches you to

& write into RAMs, ROMs and run a 8085
Kit TT-400K $19.95 microprocessor, which uses similar
Assembled TT-400 $26.95] machine language as IBM PC.

C&S SALES INC.

1245 ROSEWOOD, DEERFIELD, IL 60015
FAX: 708-520-0085 (708) 541-0710 @

Designed for school projects, with & built-in
power supplies. Includes a function generator
with continuously variable, sine, triangular,
square wave forms. All power supplies are
regulated and protected against shorts.

15 DAY MONEY BACK
GUARANTEE
FULL FACTORY WARRANTY

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

Electronics Now, July 1995
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ELENCO ¢ HITACHI ¢ B+K [y
SCOPES FREE

AT GUARANTEED LOWEST PRICES |Rititutte

QUALITY - ELENCO OSCILLOSCOPES B+K 20MHz
2- YEAR WARRANTY 2 Channel

Modet 2720 $389.00
60MHz \ TF
s-1360 $T75

Delayed Sweep

Delayed Sweep

S-713265 $849 | Woewot 2725 $539.95
Cursor Readout 40MHz DUAL -TRACE

¢ Voltage, Time « 1mV/div sensitivity
* Frequency differences | MWodel 15@1F . video sync separators

displayed on CRT  Z axis input
$749.95 oroeves
4 0 M H z unrelated in frequency

60MHz DUAL-TRACE
s-1320 $495 2 <

» 1mV/div sensitivity

2- Channel MWodet 27160 « Sweep to 5ns/div

» Dual time base
S-1345 $575 $949 95 « Signal delay line
L} « Component tester
D e|ay ed Swee 5] « V mode-displays 2 signals
. unrelated in frequency

¢ Beam Find

+ Component Tester 100MHz THREE-TRACE

== 25MHz Wadet 2190 " swops 1o maii
$1,379.95 + Sonal deley e

S" ,325 $ 3 4 9 « 19kV accelaerating voltage

« Calibrated delay time multiplier
2- Channel y 2

20MHz ANALOG with
s-71330 $449 DIGITAL STORAGE

De'ay ed Swee p « 20MHz analog bandwidth
» 20MS/s sampling rate

¢ Beam Find Wodet 25224 . 3oy ror tromne

¢ Component Tester . .
$869.95 iinn

HITACHI POPULAR SERIES _ Ejenco DS-203 20MHz, 10MS/s FLUKE SCOPEMETERS

x_g;g_ggm:: égrz)afr;:eetl gggggg Digital Storage Oscilloscope gy r——TrE=r
V422 - 40MHz‘ Dual Trace $849.00 50MHz, 25MS/s dual channei digital storage
) ! o oscilloscope with feature-packed 3000 count
V-522 - 50MHz, Dual Trace $975.00 R i digital multimeter.
V-523 - 50MHz, Delayed Sweep $995.00 el s , " — Wodet 95 - $1,225
V-525 - 50MHz, w/ Cursor $1,069.00 = f Wodet 95 - $1 549
HITACHI COMPACT SERIES SCOPES Sliesh [} ol Wadel 97 - $1:795 &
V-660 - 60MHz, Dual Trace $1,375.00 =i 4 j i 3 i <
V-665A - 60MHz, DT, wicursor  $1,449.00 — PRl * Aubee quiowliealy z
V-1060 - 100MHz, Dual Trace $1,549.00 R bis O - AN sets voltage, time & trigger .
V-1065A - 100MHz, DT, w/cursor $1,695.00 ’ * Multimeter display; m
V-1085 - 100MHz, QT, wicursor ~ $2,125.00 $7 49 :K Word Per Channel » Plotter Qutput 3.2/3 digits (>3000 counts) 2
VC-6045A - 100MHz, Digital Stor ~ CALL ERVETL IRESGlwon;= 2048'Pfs.Hor: o True RMS volts; AC or 5
VC-6025A - 50MHz, Digital Stor _ CALL BERRIy SR oo 3% i AC+DC up to 600V 2
1 15 DAY MONEY BACK GUARANTEE =1
C&S SALES INC' & RE FREE FULL FACTORY WARRANTY ]
1245{ROSEWOOD, DEERFIELD, IL 60015 1-800-292-7711 ALL PRODUCTS ARE FACTORY NEW
FAX,708-520-0085 (708) 541-0710 1-800-445:3201 (Can) PRICES SUBJECT TO CHANGE V/ITHOUT NOTICE
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Double Your Income!
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 efticiently.
Research indicates that during a recession, computer
repair businesses will grow at twice the rate of
hardware sales. TechServ's complete support
proaram gives you the opportunity o 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, overnigﬁf if required.
» Documentation
We provide manuals, documentation and
advanced diagnostic software.
+ New Hardware
We provide new hardware for IBM, Compaq,
Ap f; and compatibles at huge discounts. Custom
buiﬁi 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 (212) 967-1865

or fill out coupon below and mail to:

t h AUTHORIZED DEALER
EChNserv.

America's largest chain of independent,
licensed computer repair centers

253 West 28th Sireet, New York, NY 10001

EPROM+

PROGRAMMING SYSTEM
USES PARALLEL PORT

EPROMS (24, 28, 32 & 40* PIN PLUS 27CXXX)

1702, 2708,16,32,32A,64,64A,128, 128A.256,512 SUPPORTS OVER
513,011,010,101,301,1000,1001,1024,2 10,02 600 CHIPS
2000,2001,220,230,2048,4001,4002,040,080,8001

~

2516,32,64,68764, TMS2716

FLASH EPROMS
28F256, 512, 010,020 PLUS 29CXXX, 29FXXX

EEPROMS & NVRAMS (PLUS CXXX)
2804,16,16A,17, 2864, 64A, 65, 28256, 28C010
X2210,X2212,D51220,1225,1230

SERIAL EEPROMS* (8 PIN PLUS CXX)
2401,02,04,08,16,32,65,2444,59C11,8572,82,92
9306,46,56,66,16811,911,80011A, ER1400/58657

BIPOLAR PROMS* (16 THROUGH 24 PIN)
74SXXX AND 82SXXX FAMILY

MICROCONTROLLERS* (UV,EE AND FLASH)
8741,42,48,49 8751 87C51,8752,C52,87CS XXX
87CT5X,89C51,52,68705,68HC705,68HCT 1 1E9
PIC16C3X,PIC16C6X,PICI6CTX, PIC16C8X

SOFTWARE - READ, VERIFY, PROGRAM, COPY, DISK FILE LOAD & SAVE,
CHECKSUM, PLUS A FULL SCREEN BUFFER EDITOR WITH 20 COMMANDS
*READS INTEL HEX , MOTOROLA S-RECORD AND BINARY FILES

*FAST! - MANY DEVICES PROGRAM IN UNDER 10 SECONDS

*RUGGED (9"X 6"X 3"), PORTABLE ENCLOSURE WITH CARRY HANDLE
DESIGNED FOR BENCH AND FIELD SERVICE.

~ACCESSORY CONNECTOR FOR FUTURE EXPANSION

-LED INDICATORS SHOW POWER, PROGRAMMING & SYSTEM STATUS
*MADE IN THE USA - 30 DAY MONEY BACK GUARANTEE - 1 YR WARRANTY
*SYSTEM INCLUDES: PROGRAMMING UNIT, POWER PACK, CABLE

PRINTED MANUAL AND SOFTWARE
o

ANDROMEDA RESEARCH
P.O. BOX 222
MILFORD, OHIO 45150

(513) 831-9708
FAX (513) 8317562
\_

*ADAPTER REQUIRED - ASSEMBLED ADAPTERS AVAILABLE / DETAILED DIAGRAMS INCLUDED

ADD $5.00 SHIPPING - $5.00 C.0.D. J

__________________ —
NAME
ADDRESS
iy STATE zp
TELEPHONE PE 2/93]

CADPAC Il

TWO PROGRAMS FOR ONE LOW PRICE!
SUPERSKETCH & PCB Il: INTEGRATED

PCB Il & SUPERSKETCH features:

*OUTPUT TO 9 & 24 PIN PRINTERS, HP LASERJET&
HPGL PLOTTERS * OUTPUT TO DTP PACKAGES *
* PCB Il ALSO HAS GERBER OUTPUT & VIEWING. *

R4 SYSTEMS Inc.
1100 Gorham St. Suite 11B-332
Newmarket, Ontario L3Y 7V1
(905) 898-0665

fax (905) 898-0683

ALL PRICES ARE IN US FUNDS. PLEASE INCLUDE $7 S/H

Free DEMO Package
Write or Call Today

CIRCLE 272 ON FREE INFORMATION CARD
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Download DEMO from BBS at (305) 898-0508 (9600/8/N/1)
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There’s No Easier Way to

TROUBLESHOOT AND REPAIR
Your Electronics!

It's easy, fast and rewarding to do it yourself with the Electronics Repair Manual!
TVs YCRs —

: Ei 0 Elec Tonigs . . 1

“::nfn:n:tt:m :;ipair Electronics Pepa"
Mug)

Tdrntahh\ Manud s

; Diagrams
Speakers
. Electronic Repalr = turer Indices
. $c|>ols and Test Equipment . ComponentiManufac

snm'twave . Troubleshooting and Maintenance

Radios:._
Camcorders-.
Tape Decks
CD Players-.
Walkmans
AM & FM S PSPt

PC Systems

RECBWGI'S x_l Yes, Please rush me my copy of Electronics Repair Manual for
B only $59.95 ( | may take $10 off the price when | enclose my check
= or-credit card authorization with my order within the next 30 days.

49
Ao )
@/"7[/;

¢ 900-PAGE,
MODULAR FORMAT
MANUAL

® TROUBLE ANALYSIS
FLOWCHARTS

¢ SCHEMATIC DIAGRAMS

* HANDS-ON, DETAILED,
TROUBLESHOOTING
INSTRUCTIONS

* “HOW TO" PRIMER
FOR TEST EQUIPMENT
SUCH AS
OSCILLOSCOPES,
FREQUENCY
COUNTERS, AND
VIDEQ ANALYZERS

® SAFETY PRECAUTION
CHECKLISTS

* COMPREHENSIVE
REPLACEMENT PARTS
LISTS

* PREVENTIVE
MAINTENANCE
TECHNIQUES

* DIRECTORY OF
MANUFACTURERS

Plus, | get free shipping and handling) | understand that if | am not
satisfied | may return the book within 30 days for a full 100% refund of

a My .payment of $59.95 is enclosed ($49.95 when ordering. with-

() Optional express delivery (available in U.S. only). Enclose an addi-
tional $10.00 and we'll guarantee delivery within 5 business days from

(OO0 0000 Lood oo

(2 Bil me later for $59.95 plus $6.50 shipping and handiing, subject to
credit approval. Signature and phone number required to process your

Zip

The Electronics Repair Manual will be a valuable reference for years
to come. Supplements, each containing 140 pages, add new repair
projects, valuable insights into new technologies, diagnostic and repair
techniques, and more schematic diagrams into your manual. Just $30

trial basis They may be cancelled at any time.

MAILTO: WEKA Publishing, Inc.

Shipping and handling to Canada, $10 (U.S. currency); Overseas, $15 (foreign orders must be prepaid);
CT residents adc 6% sales tax. Supplements wilt be sent 4-5 imes a year on a fully-quaranteed, 30-day

31172

1
1
i : the purchase price
Automobile | .
sy | in the next 30 days.)
suum' ) smms i Q E D& Q Check enclosed.
PC Peripherals |
Telephune i receipt of your order (prepaid orders only),
1
s stems : Credit card no.
y - : QQQ[ Igaytlme pht)me no
FaX Mach'm £ i Signature.\L
H 1
Electru“'c “ume ' E order. P.O. Box addresses must be prepaid.
Appllances E Mr./Mrs.Ms.
| Company
]
H Add
Keep Your Skills Up-to-Date! S
1 Ciy State.
|
|
1
|

each plus shifping and handling. Supplements are sent 4-5 times a
year and are tully guaranteed. Return any supplements you don't want _AAN.999.
within 30-days and owe nothing. Canceranytime. 1-800-222-WEKA
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PCB Artwork

B Hanrds| Wade easy:

PRINTED CIRCUITfDESIGN SOFTWARE
or

Layout - Autorouting - Schematic
* Supports all Video Modes including SVGA
* Copper Flooding for Ground Areas
* Mirror Imaging for Laser Output
* Circuit Simulation Programs available
* NEW -WINDOWS w versions
* NEW - DOS versions
* FREE - Heat Transfer Film with Order
* Great for All Printed Circuit Projects

Download Demos from BBS (205)933-2954

PCBoards Layout Only ... $99.00
Layout for Windows um starts at... $149.00

Call or Write for Full Product Line, Prices & Demo Packﬁ
PCBoards (800) 473-7227
2110 14th Ave. South Fax (205) 933-2954
Birmingham, AL 35206 Phone (205) 933-1122

[ UNIVERSAL SOFTWARE KEY EMULATOR |

Features

Small size, low power,

Universal Device Emulating capability.

One board emulate many Software Keys.

No need to swap or Install Software Keys

switching from system to system.

» Makes system thinks the nonexistent
device existed.

« Learn and Emulate Modes.

« Can be actlvated at any ports (COMx, 0
LPTx or 9 Bit Address).

+ Do not take any system memory.

« Very low cost ($179).

O00G00ao00mORgonanAncY

|Other Neat Products & How-It-Works Technical Information |

$49
Full Screen Editor Source ‘Codes. See how it pops , moves, saves your ASCII files.
Pop up Calculator Source Codes. Custom your Calculator and show "I wrote it”!
General MID! Juke Box Player. Plug it to your PC FParallel Port and play Karaoke.

$29
PCMCIA Card Interface . Sec how the card looks like a floppy/hard disk 1o the system.
ROM DOS Boot Card . See how rhe system boots from a ROM.
|IEEE 488A Interface with T1-9914 Chip. See how the data go 10 and from the bus.
28F0X Series FLASH ROM Programming. Examine our FLASH burn-in programs.

E-TRACE INSTRUMENTS CORP.
® 210-493-4546 VISA-MASTERCARD-COD

Laser Pointer Kit |

$3900

Features: * 670nm visible red output
* 4 mW, 670 nm
Red Output. * Operates on 3 VDC
s Adjustable )
Focus Lens. * Compact size
) gg:::l:: '20r s 3 900 * New with factory warranty
AAA Balleries.
s Compact Size:
45" x 95" x 60"
» Easy lo He-Ne Lasers
Assemble.
Zr =
Laser Diodes  wosnee srowoseco e~ £ L
0oshiba o
3 mW, 670 nm 320°°
‘"((\(0 Hiach MGG g g ggg  Brand new, 3 mW tubes $20.00
Factory NEW Units with Sharp #LTO-15MD s 00
Specification Sheets. AGimM,[B30inm 75
2 o
Collimating Lens :(C@ = ((@ Power supply for 1-3 mw tubes
Press Fit — L .
over Dicae 39500 -— used units operate on 110 vac $20.00

Laser DiodeYModuIe

Features:

neRedi tH—¥
INSTRUMENTS

Caiior

Phone:

5035 N.55th AVE., #5 / P.O.BOX 1724 / GLENDALE, AZ 85301

FREE SHIPPING on orders over $100.
write for a FREE CATALOQ on Lasers & Optlics.

602-934-9387 Fax: 602-934-9482
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ACCORD ELECTRONIC SYSTEMS, INC.

COMPUTER PARTS & ACCESSORIES
NEW. PRODUCTS NEW PRICES.

MOTHER BOARDS

386 CPU

DX-40 128K 115.00

© DX-40" 256K, 216.00

DX2-66 256K 24500

FLOPPY DRIVES
144MB 37" 29.00
12MB  SY%  49.50

HYUNDAI®
HCM-427E 14"
SUPER VGA MONITOR
1024 X 768 .28mm

CAPACITORS DIODES TRANSISTORS SWITCHES
Qry 1 00 1000 || arv i 100 oo arv 100 jo0ofl o 1 100 1000
RAD. LYTIC 1 AMP PART # O el
25VDC RECTIFIER 2N22224 20 08 1S | POS. 581
"3 05 040 035 || INaoOV .03 02 015§l “2N30S5S 55 50 45 6POS, 77 oF %
220 05 040 035 || INaDO4 04 0257019 2N3o04 05 045 035 || :8POS 80 .70 60
33F 05 040 035 | INac07 08' 035 072 || 2N3w90s 05 045 035 || NOPOS, .95 85 75
470 05 040 035 Ma124 09 07 045
68uF 05 040 035 || 3amP 284125 09 07 045 ::,'rooou
1O0pF 05 045 04 RECTIRER o onvaps 09 07 045 |]iisPDT 62
22pF 05 045 04 IN5401 .06 05 042-] 2N44bl° 05 045 035 [k SPDT-off 73
33F 06 055 .05 IN5404 D7 085045 ff 2N4403 05 045 035 || DPOT 69
479F 06 055 05 IN5408 08108 049 || 7NS0B6 09 07 045 || DPOT-offi .86
100uF 08 .07 .05, ZN5087 08 06 04
2200 08 07 055} 6amp 2NS088 08 06 04 PUSH BUTTON
330pF 09 08 .06 RECTIFIER : 2N5089 09 07 045 || N.open 28 24 20
4700F 10 .09:.08 6AT0 21 7385 156 f| 2NS209 09 07 045 || N.closed 29 25 2
1000pF 22 200 V7 - 6A100 32 W 25 2NS210 09 07 045
2200pF 42 _4D. .38 2N5400 12 J0 065 All toggle and push butfon
3300pF .53 A7 1 AMP 2N5550 12 30 065 |fswitches fit in o %" panel hole
a7000F 91 BF 83 scHaTY 2NSS51 09 07 045
INSEI? 20 145 09 BUBOS 110 80 70 LED's
RAD. MONO INSBI8:© 23 165 .10 MJIE3OSST 65 .55 .44
s0v INSBI9 25 18 N MPSA-05 10 .08 05
001LF 043 035 MPSA-10 12 .09 06 Qry I 100 1000
0022pF i 85 045 035 || 3 aAmP MPsA-13 15 1 075 || 3mm
0047pF 08 045 035 |{scHOTIKY MPsA-14 15 1 075 | ReD 06 05 04
OWF | .05 045 0351 INSB20 34 255 17 MPSA-42 14 105 07 GREEN 07 06 045
022pF) 05 045 035 |f iANse21 38 285 19 MPSA-44 22 18 12 YELOW 08 07 05
047pF. 505 045 035 |F NSB22 42 315 21 MPSA-56 10 08 .05
WF 105 045 035 MPSA-63 45 34 22 SMM
20 25 22 18| oermanium MPSA-92 12 .09 .06 RED 06 05 04
a7pF A2 35 28 INMA 10 08 06 MPSA-93 15 W 075 || GREEN 07 06 045
INGO 10 08 06 MPSH-10 12 09 06 YELOW 08 07 05
CERAMIC IN270 A7 15 13 MPSH-81 44 33 21 BI-COLOR 29 22 .17
s0v PN2222A 05 045 035 BLUE 120 110 95
SpF 05 -.098.025 || swircHing PN2907A 05 045 035
106F 05 038 0251 N9 035 025 015 f TP30 42 37 32 BLINKER
18gF 05, 038 025 || was 025 02 01 TIP3l 42 37 a2 RED Smm 65 .53 4
28 05 035 025 || iNadas 035 025 015 || TPl 49 44 39
27pF 05 038 025 P2 56 51 46 HOLDERS
33pF 05 038.025 || 1w ZEnER P22 57 52 47 3mm 10 .07 055
a7pF 05 038 025 {| N4728 06 054 047 | TPIZS 53 48 .43 5mm )0 07 055
68pF 05 .038 ;025 [| through P26 56 51 46
82pF 05 038 025 IN4764 06 054 047 T
100pF 05 038 025 VOLTAGE R ORS
120pF- i 08 2.0 INTEGRATED CIRCUITS 1C SOCKETS
150pF. (03,038 025
180pF .05 038 025 ary i 100 1000 .
220pF 05 ory 1 100 1000 | PART# o T 100 looo
270pF 05 | PART # 7805 48 45 42 REQULAR
330pF 05038 025 |[ Tum 38 7812 48 45 42 8 PIN .04 035 .025
470pF 05 038025 || MmClas8 43 36 29 7824 48 45 42 WPN .08 063 045
1000pF 05 038 025 || imi488 47 43 39 7905 6 55 49 WPN 10 DB 055
2200pF PS5 038 025 || (M489 47 43 39 7912 61 .55 .49 BPN N 085 06
3300pF 1,054 :038 025 || (CD400) 29 25 2 7924 6 55 49 20PN 12095 .07
4700pF .03 038 025 || cDdon 290 25 21 78105 35 31 26 24PN 15 .15 08
OF 05 .03 025 (| CD4O3 37 33 20 f 782 35 3 26 8PN 17 48 .09
0220F 05 04 03 |lucosoir 37 33 29 I 70105 35 31 26 32PN 20 1155 1)
0a7f o7 <085 035 || €psozs 37 33 29 | o2 35 A 2 40PN 24 185 13
TpF 07 058 04 C€D4028 437 33 29 LM3I7T 95 82 .68
CD4040 47 .43 39 [ (m3asor 205 170 135 || MACHINE
CRYSTALS . CD4049 37 83 29 8 PIN 16 035 1
CD40ST 24 40 36 iLb SOLDER ROLL :: ;‘: gg
CD4066 38 34 9) -
ary 1 100 1000 |} “CD4069 37 3% 29 oSl i e 18 PN 36 .
CD4093 37 33 W SN60/40 20 PIN 40 |
HC18 case g
18432 89 67 45 Mocson 40 36 32 $6.50 each 24 SN 2
20000 74 55 39 || UMIL 37 33 .29 E I
35795 74 55 39 m :; -gg' ';’; RESISTORS WOPN 80
20000 74 33 9 || wass as 37z | ANY STANDAROVAWE(
49152 74 55 39 LM3086 507 1149 33 Reppy 201000 000 || 5 pry.. 32
50688 74 .55 a9 || Mm393 8783 29 i “f i
73728 74 55 39 4N25 54 39 28 ! ARl
10000 74 55 39 aNs 58 41 34 f W WSX 80.7.00 280 ||- 16PN S04
( : i {M555 43 38 .33 i BPN 72
000 74 .55 39 =
n0se 74 .55 .39 tmsse 47 42 38 ; SRR ST
000 74 55 30 tM741 43 38 33 These prices are for total TRAPM.. 96187 |
Wuale 74 55 39 7415244 40 36 32 quantity of sams viive. 8PN 1124102 9
7415245 37 33 29 No mixing. 32PN 12816 1.04
frequencies are in MHZ 3.
7415374 37 33 29 40PN 160145 1.30
MAIL YOUR ORDERSTO TERMS AND CONDITIONS

ACCORD ELECTRONIC SYSTEMS
2946 N.W. 60th STREET

FORT LAUDERDALE, FL 33309

Atin.: ORDER DESK

NO MINIMUM ORDER, Please add $2.00 handliing to orders
less than $10.00. We take VISA, Master Card, Checks, Money
Orders and COD {add $4.75 to COD orders) - Shipping and
handling is $4.00 on all regular shipping. For next day or iwo
days senvice and foreign orders, please calt for shipping
amount. Florida residents don't forget to add 6% sales tax.
We can also open an account for your company.
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PENTIUM™
PA 60 MHZ 4 750.00 $ZR50
PO 90 MHZ £ 816.00 MISCELLANEOUS
" ) BUTTON MOUSE  10.00
FAX/MODEM BOARDS  J0F¥KEY KEYBOARDS  17.00
44K bps 55,00 ISA SUKR IDE /O 18.00
28.8K bps 189.00  15A SCSIEARD 72.00
VESA IMB YGA 78.00
HARD DRIVES {VESA 2ZMB YGA 195.00
CASES
210 M8 1DE 180.70 il
J0MBIDE  goa70 DEKTOR T 75.00
420 MBIDE 22300 INVTOWER 45.00
540 MBIDE 23800 [ULTOWER ~ 130.00
1GB SCSI 590.00 with display and 200w p/s
SSMOOOKING HOT !!!!
PROFESSIONAL CAR AUDIO

SUPER BASS SUBWOOFERS

8" 40 0z 96dB w/m 250 Nafts. $38.60 ea.

10° 500z 98dB w/m 300 Watlls
12° 500z 100dB Iw/m 400 Waltls
15° 600z 101dB w/m 500 Wails

$52.00 eq.
$71.00'ea.
$8640 eqa.

All made with a double iayer Kapton voice coll,
heavy duty bump and vented magnels.

6"x9" 3 way speaker

600z strontium magnet
50-20,000HZ response
250 Watts peak power
2" polymer tweeter

3" polymer midrange !

$52.00 pair

& %7 3 way spenker
200z drcuit magret

- 60-19,000HZ response
200 Watts peck power
14" polymer tweeter
2" polymer midrange

$34.00 pair

wire and sleek black. mesh &

Both come with cofhplete diounting hardware,

AMPUIFIERS MOSFET CLASS “A" CIRCUIT

2 CHANNEL

100 Watts model 225

300 Watls model 365 W/ Cross over
420 Watls- model 479 bass &’iiébl

$43.00
$133.00
e $153.00

A CHANNEL

200 Walls mode! 284 w/ cross over
240 Watts model 251 W/ cross over
640 Waits model 980 bass & treble
1000 Watls mothi: 1245 w/ cross over

$69.00
$89.00
$225.00
$284.00

all feature both high and low level input, gold
plated RCA jacks, gain control and auto. on/off,

These are aoll very high quality Car Audio products,
for peopie that are really serious about sound.

100% satisfaction guaranteed.
Full specs avallable on any model upon request.

FAX: (305) 968-1027

800 998-2242

PH: (305) 968-1026

e
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Troubleshoot PC Failures Yourself
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To Order,
Call Now

1-800-792-4201

MSLI
P.O. Box 4615
Seminole, FL 34642

PCDIAG 44 -

POSTCARD V1-

POSTCARD V2-

DISK ASSIST -

WINMASTER -

Debug dead PC'S fast!! Works on any XT, AT, ISA or
EISA compatible expansion slot. Displays test results in
seconds, pinpointing the exact bad component. Complete
and comprehensive manual. Only $49

Requires no operating system!! Monitors IRQ and
DMA lines. Source actual IRQ usage. Identify and
analyze DMA and IRQ hardware conflicts. This 16 bit
card fits any 8 or 16 bit slot. The on board diagnostics
allow you to diagnose a PC even if your drives are
inoperable.

Manufacturers specs on over 3000 hard drives and 350
controller cards includes jumper settings!! IDE
interrogator automatically identifies drives. Logon to
manufacturers bbs and down load all the latest specs
yourself.

Take control of windows!!! Kwifinfo lets you analyze
system performance while you work. Powerdisk lets you
clean up scattered file fragments that siow down
windows. Includes over 150 diagnostic tests for windows.

Selfbooting, non bios dependent software to troubleshoot
any PC from an XT - Pentium. Lets you test a system
board accurately and completely, find IRQ conflicts fast,
multi media testing and much much more.
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PROTOTYPE PC BOARDS!

only

$595!

*free CAD/CAM!

18"x18"x4.6" WORK AREA

THIS IS THE MACHINE YOU'VE BEEN WAITING FOR!

Have you ever dreamed of letting your computer prototype PC boards directly from
your CAD drawings? [f so, the Neuractor CNC-4+ Desktop Manufacturing System may
be just the machine you need! This fourth-generation CNC machining center can
automatically drill, mill and route printed circuit boards, not to mention three-
dimensional products in wood, plastic and light metalis DIRECTLY FROM YOUR CAD
DRAWINGS! You've seen the rapid-prototyping and “Santa Claus” machines that cost
thousands of dollars, but did you know that as an electronic technician you can
assemble one yourself from this inexpensive kit? Utilizing patent pending technology
the Neuractor CNC-4 + kit provides you with everything you need to machine products
in three dimensions with a resolution, of .001". All mechanical components are pre-
fabricated, pre-machined, plated and painted. Includes four 83 oz/in digital CY-
MOTORs, interface card, 5 amp power supply, 10 pitch steel lead screws, 4 proprietary
Slide Block actuator mechanisms, 4 aluminum linear actuator channels, polished steel
guide-rods, Dremel bracket, hardware, etc. (You provide Dremel MotoTool(tm) or flex-
shaft router and work surface.) It's a complete kit! All you do is put it together and
catibrate it! IF THAT'S NOT ENOUGH, WE'RE THROWING IN A FREE FULL-FEATURED
3D CAD/CAM SOFTWARE PACKAGE WITH EACH UNIT! Large 18"'x18"%4.6" cutter travel
directly from CAD-generated or scanned ASCIl, DXF & HPGL plot files |. Get started
by ordering your own Neuractor CNC-4+ today! ACT NOW! Kit $595 + $24.95 S/H.
(For PC board routing the heavy-duty upgrade is suggested, add $149) Allow 4-8 weeks
for del. U.S. CYBERLAB, 14786 Slate Gap Rd., West Fork, AR 72774 (501) 839-8293.
Free info! X-Y Power/Rotary Tables and larger CNCs now available!

Learn MICROCONTROLLERS
EMBEDDED SYSTEMS and

the New AES-10

The AES-10... a complete .
learning system, a complete S
embedded control system.

Extensive manuals guide you

through your 8051 development project.
Assembly, BASIC, and C programmable.

All hardware details, complete schematics.
Learn to program the LCD, keypad, digital and
analog 1/Os . The entire board is software reconfigurable

for your applications. Everything you need, nothing extra required.

80C32 Computer/Microcontroller board with:

* 32K Byte ROM , 32K Byte RAM * 2 by 16 Liquid Crystal
Display * 4 by 5 Keypad * Two senal ports * 5 interrupt
sources * 3 timers * A/D , D/A, PWM and digital I/O * Built in
Logic Probe * Power supply (can also be battery operated) »
Extended Intel BASIC and AES Monitor in ROM ¢+ RS-232
cable to connect to PC for programming * 8051/52 DOS Cross
Assembler * Program disks with well documented examples *
User’s Manuai, Language Manual, and Text (over 400 pages).

AES-10 $285 Complete
Money Back Guarantee

Free Info Pack, M/C Visa
714 - 550-8094
Fax 714 - 550-994]

m CALL 1 - 800 - 730-3232

970 W. 17th St Santa Ana California. 92706 USA
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CONWAY Engineering, Inc.
is the US distributor for the com-
plete range Computer Controlled
Measuring Instruments of TiePie
engineering. The measuring in-
struments can be connected to a
PC (MS-DOS 3.0 or higher) which
will result in a number of compre-
hensive test instruments, like:

* oscilloscope

(Lmar ]
@_-W@E@E

voltmeter

C Digital Voltmater

1-“

'IJ'- -

GG
R e e

transient recorder

TRRMSLENT RECORDER ON |

Normally, you have to use more
than one instrument to take your
measurement. Together with the
TiePie instruments a complete
software package is delivered, in
order to realize all four measuring-
instruments. Your advantage is
that you only need ONE measu-
ring instrument! Moreover, you will
be able to control all instruments
in the same way.

All measured data can be stored
on disk or be printed out.

Because of the many trigger pos-
sibilities you can measure a varie-
ty of signals, while the powerful-
software enables you to carry out
a multitude of measurements in a
straightforward manner.
Application areas:

service; medical research; auto-
matic test systems; research and
development; and education.

Available are:

= HANDYPROBE
8 bits; one channel; 100 kHz:
connection to the parallel prin-
ter port

= HANDYSCOPE —
12 bits; 2 channels; 100 kHz;
connection to the parallel prin-
ter port

T US 8499
8 bits; 2 channels; 200 kHz;
interface card

Ly | US 8307
8 bits; 2 channels; 20 MHz;
interface card

5 meaa US$998
12 bits; 8 channels; 100 kHz;
interface card

e uss2r9
12 bits; 2 channels; 1 MHz;

interface card —

(Prices exclude applicable taxes)

VERY HIGH SPEED: 1 P508

www americanradiohistorv com

The TP508 is a new interface
card with a measuring frequency
of 50 MHz!! The resolution of this
card is 8 bits.

Phenomena shorter than 1 mil-
lionth of a second can still be
measured well. The completely
digitized triggering ensures very
stable triggering with many trig-
ger possibilities. The TP508 has
an input range of 5 mvolt/div...20
volt/div (12 steps). and an auto
calibration function. Since both
channels may be sampled simul-
taneously, phase differences can
be measured very accuratly. Even
single phenomena can be meas-
ured since each channel has a 32
Kbyte memory. Comprehensive

software is provided. —
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Electronics Now, July 1995

112

COMPONENTS

Whether you order 1 part or
ail 51,092... MOUSER stocks
and...ships same day!!

CALL._..(800) 992-9943

for your

FREE
CATALOG

958 North Main St.
Mansfleld TX 76063

MOUSER

ELECTRONICS

Sales & Stocking Locations Nationwide

GELLULAR MADNESS!

—a Cellular/DDI Box
soﬂwar Over 8.6 MEGS

zipped files!
Including:

¢ Complete book included!

2\ ¢ Plans for an ESN/NAM “snatcher” for
under $400

¢ Information on cellular “fingerprint”
{ e All peripheral topics
i e Explanation of 9122 Motorola revision
and how to defeat it
¢ Wargames dialer and
lots more!
* Programming software
(ESN/NAM) for over
20 phones
¢ OKI 900/Loader Boxes

ESN READER 400
GZ/AMPS(nu Iuckl...sﬁﬂﬂ

CELLULAR MASTERS (s05) 486-0867
4045 S. SAVIERS RD., OXNARD, CA 93033

MC68HC705K1 MICROCONTROLLER PROGRAMMER - $149.00 |

EDUCATIONAL STARTER KIT -

$279 00,

MC68HC705K1 PROGRAMMER

MODEL PK1S PROGRAMMER

Motorola’s MC68HC705K1 is a marvelously flexible and inexpensive 16 pin microcontroller. The
PK1S connects to a PC serial port and provides the fastest, easiest way to program these devices.

|The PK1S programmer, power supply, host PC control software and manual is $149.00. Learn how
| to use microcontrollers in embedded systems with the educational starter kit which includes the
|above plus a PC based cross assembler, Motorola technical specs and applications guide, sample
|programs with schematic dlagrams and an erasable K1 chip for $279.00. TEL: (802) 525-3458

TE C ly CoTlZf})fr'g’Zfe‘ieIrfzc

FAX: (802) 525-3451
Route 3, Box 8C, Barton, VT 05822 |
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Satellite Television

Wherever
You

Live . ..

Known the world over for their
superior reception and picture
quality, the Orbitron satellite dish
features an exclusive Spinclina-
tion mount, which allows decli-
nation to be set by rotating the
antenna to correct the latitude
setting on the scale. Their
compact shipping cartons allow
these antennas to be shipped very
economically to any point in the
world. Let Orbitron help you
expand your viewing choices.

... at down to earth prices!!!

NOY1Igd0

The Ultra is Uniden’s newest. smallest fully-integrated C/KU
receiver ever. This unit includes the abllity to control dish
movement and is ready for an optional internal program decoder.
The Ulira comes preprogrammed for 49 satellite positions and
allows you to add sateliites as they are launched. Move directly to
the satellite by entering the abbreviation from the included infrared
remote control. Forty programmabile favorite channels can be

1514001 6.7 SX-7  Polar/Spin $45 (S&H) $259 accessed immediately from your easy chair. Run across

1514002 8.3' SX:8.5 Polar/Spin 49 (S&H) 319 something you don't want your kids to see? Just touch a button

1514004 10.0° SX-10 Polar/Spin 63 (S&H) 449 and eliminate that channel from their access. A complete variety
1514005 11.7° SX-12 Polar/Spin 84 {S&H) 649 of color menus aliow you to control everything from your remote

and many more.. Ultra control. The Uniden Ullra is an ideal receiver to get you started in
Direct-To-Home Sateliite TV.

4527008

The UST 4600 sets a standard in value and
performance for home satellite receivers. This unit
features automatic satellite programming. 160 favorite
channels can be instantly recalled for easy access. All
160 can be changed or updated at any time. This IRD
features a stereo processor, enabling you to tune both
left and right channels for a full stereo etfect from over
100 radio stations found in satellite. The QuikTune
feature quickly optimizes the satellite picture for the
sharpest image. The 4600 offers other features
including IR/UHF remote, 55 satellite position memory

S&H $22

Ultra $379.00

Pico Peaker

UST 4600

ator must move your dish from
east to west across the entire
satellite belt. Each time you
change satellites, your actuator
sends pulses to the receiver
telling the receiver when to stop
moving the dish. Most older
M actuators sent only 10-16 pulses
for each inch of travel, which may
\ not be enough to stop the dish at
~ the maximum signal strength.

20~%~<*<N%

insure the finest picture possible.

18" arm 1019018 S&H $15 $89
j 24"arm 1019026 S&H $16 139

®  and direct sateliite access. The versatility makes this
You can now accurately aim your an excellent choice.
satellite dish to receive all the satellites
using a 100l the experts use. Whether 4527009 ~ UST4600  S&H $22 $499.00
g]rs::!:;:_;gniange);usry;::r:n agﬂ‘gr;’gizg :rr ?;:2' The Uniden UST 4300 Is one of the most sophisticated
he Plco Peaker will save you both time an'd sgtellile television receiver Sy§tems availabl9 lod‘ayA'This reqeiver
oney. This unit can be used on any will open your home to the universe of.satellne viewing andis
sceiver system with block down-converted designed to be one of the rpost user-friendly IRDs avaylable_
requencies between 400 and 1450 MHz. It anywhere. Sophushcated' microcomputer lspnnology brings in
Lwill also eliminate the need for those crystal clear audio and video broadcasts with a minimum of user
expensive service calls. The unit includes effort. The UST .4990 front display lea_tures ea;y-toread icons
everything you need—even the cables. A that show you vital information inc!udlng satellite, channei,_
“must”for every sateliite enthusiast B polarity, timer status, antenna position and much more. This
) receiver is capable of storing the positions of the satellites, as
. well as the tuning details for each channel. The picture-in-picture
900038 Pico Peaker S&HS$5  $89.95 UST 4900 feature allows you to view two video sources at the same time.
i You can have it all, Including advanced technology and lasting
Superjack Actuators quality, with the UST 4900.
4527010 UST4900 S&H $22 $689.00
3 Is your actuator no longer e ———- ———— iy B _WEN e . - Y T e ————
doing its job because of wear and All Major Credit Card - s
" tear? As the hardest working part afor Credit Cards Sk I
' of your satellite system, the actu- Accepted yvls lon nc’

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.

D Send Free Domestic Satellite TV Products Catalog
D Send International Satellite Catalog (For Int'l Catalog add $8.00 lor S&H)

Install A System, Upgrade & Repair Yourself And Save $5$$

______________________________________________ It

| Today's new heavy duty actuators Name _ _Phone( ) _
with high resolution reed sensors
send 48 puises per inch of arm *03 Address
travel.So if your old actuator is C”
getting tired, let a new SuperJack City - _State Zip

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

CIRCLE 270 ON FREE INFORMATION CARD

wWwWwW americanradiohistorv com

MON SOIUOII08I3 ‘6664 AInr

-
-
w


www.americanradiohistory.com

Ultimate 12" AU1290 Dual VC Subwoofer b Model 12

Just one listen to this 12" dual voice coil subwoofer
from Ultimate will leave no doubt that this'sub can 4
shake, rattle, and roll! Works extremely Wwell in
car audio, home theatre, or satellite/subwoofer
systems. Handcrafted in the U.S.A.

*Power handling: 350 watts RMS/500 watts max
*Voice coit diameter: 2 inch ASV voice coil ¢impedance:

The Model 12 compact
digital multimeter com-
bines basic features,
high performance, low
cost and Fluke reliabil-
ity. It was designed for
first level electrical and

6 ohms per coil ®Frequency response: 18-1,000 Hz g - 1
eMagnet weight: 90 oz. ®Fs: 21 Hz #SPL: 88 dB 1W/1m \\M ﬁ}em[gg,'&jg’s”g\'fgg?‘
® *Vas: 5.9 cu. ft. #QTs: .421 ®Xmax: 41" #Net weight: 11 Ibs. 9-

tery, operating manual,
Parts Express is proud to #EN-292-710.....cocirveieenene 3115.50(‘_3) $1 07.80(4_1‘1) 399'90(12-UP) and teFS)t leads. Two PFLUKE.

announce that we now year manufacturer warranty.
j - . . Features: ¢Measures AC/DC volts,
stock the high quality NTE | Technicians’ Turntable  Idler Tire Kit 5 9 i

line of semiconductors. S oo %4000 count digital display,

~ Turn- Have the tire you ®Autoranging, ®Automatic shut off,
NTE has be?” sygpl;;mg ith table to need in stock = *Diode and continuity test, #1.5% ac-
the electronics industry wi speed 9 when you need it. curacy, ®V Chek™ overload protec-
top notch replacement parts repair of VCRs, TVs and more. Eas- This comprehen- tion mode, ®Capacitance check to
for over 15 years. Al NTE s g : ; T sive kit contains 180 of the t 999 uF, #0.9% accuracy, ®Min/Ma
veans, : ily turn unit for convenient repair. 83 i) Gl (et D= Y, SinMax
products meet or exceed in- Holds up to 200 Ibs. Dimensions: commonly used tires in an easy-to-  Record with time stamp, ¢Input
dustry specifications and 20" W x 15" D x 1-1/8" H. Black use case and a cross reference for z:hange alert, #Continuity Capture™
; ebbled surface. Includes 4 anti-skid 32 manufacturers crossing to over captures and records intermittent
g{;iru‘?gcetgrcehrjil/‘\;frgr{tiar gdhesive feet. Net weight: 9 Ibs. 600 VCR model numbers. A $400.00 opens and shorts), ®Net weight: 1 Ib.

#EN-360-427 $28.50 . $23.80 retail value. Net weight: 1-1/2 |bs.

-3 “-UP) #EN-400-900 .. $39.95 #EN-392-020

Leatherman Tool ] LEATHERMAN'| — . ‘

The Leatherman tool is an extremely versa- £ 'ii' Vifa D25TG-05 1" Poly Dome Tweeter

tile and durable compact toolchest you can 1-‘ Excellent performance at a moderate price. This

hold in your hand ... contains 12 useful tools & ferro fluid cooled 1" poly dome tweeter features a

in one! Needlenose pliers, regular pliers, awl, - high loss diaphragm, user replaceable voice coil

Phillips screwdriver, three slotted screwdriv- & assembly, and high power handling.

ers, can and bottle opener, wire cutters, file, = *Power handling: 100 watts RMS/140 watt max

knife, and 8 inch ruler. Made of only the o *Nominal impedance: 6 ohms ®DC resistance: 4.6

highest quality 100% stainless steel. In- \ ohms ®Frequency range: 3,000-24,000 Hz #Magnet < ==

cludes sturdy leather sheath. 25 year manu- weight: 8.5 ozs. ®Fs: 1500 Hz ®SPL: 90 dB 1W/1m vi%
 facturer warranty. Net weight: 5 oz. *Net weight: 1-1/4 Ibs.

#EN-360-990 539-95(1.3) ..... $37.50(4.UP) #EN-264-502...........ccoceevveveennns $1 8.50(1_3) $1 6.80(4_“) $1 5.45(‘2_UP)
Audio Generator Professional Strobe
Square wave Mini Weatherproof Speaker System Light

and sine wave

generator use- No top notch light-

These mini weatherproof speaker
ing display is com-

cabinets are made from high impact

f“tl fofr d ‘g?”' polypropylene which is completely plete without a

ey f.' atl?o'o weather sealed making these perfect powerful, high
a%%g%tlegﬁ'o for indoor or outdoor use. These great spged strobg light.
Hzto 1 MHzin © sounding mini speakers feature a 5" This professional unit

features an ultra bright xenon flash
tube, reflective bowl, variable speed
control, and on/off toggle switch. A

polypropylene cone woofer and a mylar
dome tweeter. Ideal for use as
extension speakers or for surround

5ranges. Output voitage: 8V RMS
sinewave, 10V p-p squarewave. +/-
3% dial accuracy. Output imped-

. N sound. Small size blends easily into any decor. Frequency response: 1/16" clear plexiglass cover is
a?_%i/' 2?0 o[w[lrntgb ngchz}rzzatgn. 130-20,000 Hz. 8 ohm impedance: 30 watts RMS, 60 watts maximum mounted on brass stand-offs to pro-
;RMé Igi?r? r?silorqs g-.lf,{ ™ 1yOE'>W % power handling capability. Mounting brackets included. Dimensions: 8" tect the flash tube assembiy. in-
5D Iﬁcludees test lead. AC power (H) x 5-1/2" (W) x 4-1/2" (D). Net weight: 10 ibs. cludes adjustable mounting bracket.
cord, and manual. One year manu- #EN-310-020 (Black) g_';r/‘gf‘sg)”sr"\lgiuz (X\{_) );EIBD-S/B (H) x
facturer warranty. Netweight: 6 Ibs. | #EN-310-025 (White) .... $79.95 ... --$74.80, .. . (D). Netweight: S.
#EN-390-620 ... $119.00 | (1-3PRS) @PRS-UP) [ #EN-243-072.......covveurnenee $92.80

Troubleshooting And Repairing Consume

-1/2" Two Way In-Wall System 4 : 4
6. / yi =y - Electronics Without A Schematic AT
This is our most popular in-wall. You won’t . - ) . TROUS sno%uc
believe how good these really sound. Big A common problem faced by repair technicians is having é?;?.:ﬁ&‘é'.' i
enough to produce great home theater to troubieshoot electronic equipment without a FLECTRONICS

schematic. With hundreds of illustrations, this
indispensible guide demonstrates how to locate, test,

and repair amplifiers, TVs, CD players, radios, power A ScHEMATE:

sound and still fit everyone’s budget. Put
a pair in every room of your house. Great

for front or rear speakers in your surround : . h
system. The 6-1/%" po|ypmpyy|ene woofer supplies, and more. Written by Homer L. Davidson. 320

and 1" textile dome tweeter were specially } | pages. Copyright: 1994. Net weight: 1-1/4 Ibs.
designed with home theater in mind. The HEN-500-305 .......c.overrererrerrrrerrensee e seeeesseesnseeeesseeses
crossover network utilizes a mylar capacitor for crisp clean highs. 3
piece design make instaltation in new or existing walls a snap.” Textured . .
ABS) frame and stseel mesh grill alre spray paintable to match (or blend |SOtIp Butane Soldermg Iron

into) any decor. Speaker front plate is “blacked out” for cleaner “through ; - : :

grill” appearance. System comes with speaker assembly, removable ggﬁg??s Ip?vglsdeer:tmgol;oer:af?ésf Ifec!? Jg%ﬁ'qsog?ﬁifu?:s?
metal grill, heavy steel backer piates, screws and hardware, hole cut-out continuous solde.ring per refill. Uses standard butane

] template, paint mask, and detailed installation instructions. ; : ;
[ Shn | L h : not included) available at most stores. Tip tempera-
] Specnflcaglonsv: #6-1/2" polypropylene cone woofer with poly foam sur- gure is adjust)able upto 1067° F. Iron also%omeps with
round. 1" textile dome tweeter/midrange. ®8 ohm impedance. 3 com- a torch attachment which easily screws on in place of
=3 ponent L/C crossover network. ®Frequency response: 50-20,000 Hz. i i i f
3 i di bility: tts RMS/100 watt eSensitivity: the soldering tip. As a torch, one refill will provide up to
= Power handling capability: 60 watts eAsea TSRS oS SItvIty: 1 hour of continuous flame. Temperature is adjustable
z 89 dB 1W/1M. ®Overall dimensions: 8-1/2" W x 12" L x 3-1/2" D. ®Hole up to 2372° F. A protective cap with a
2 Is!;:z;e:pgr-:]/:ir x 10-3/4". ®Fits into standard 2" x 4" wall. ®Net weight: 12 built-in striker and 2.4mm tip are in- ISORTIP
: : cluded. Limited one year warranty. condless soldering iron /
é #EN-300-036............ $1 04'95(1-3 PRS) 596.50(4_“ PRS) 585.50“2 PRS-UP) #EN-370-235.... A S S —
5 :
§ Parts Expr_ess"‘ #30 day money back guarantee ¢$20.00 minimum order ®We accept Mastercard, Visa, Discover, and company
W 340 East First St. C.0.D. orders #24 hour shipping ¢Shipping charge = UPS chart rate + $1.90 ($5.00 minimum charge) ®Hours 8:00
Dayton, Ohio 45402-1257 am - 8:00 pm ET, Monday - Friday 9:00 am - 5:00 pm Saturday. Mail order customers, please call for shipping
114 'L:x‘;(alsf’;sz'ggz‘;glzs estimate on orders exceeding 5 Ibs. ®Foreign destination customers please send $5.00 U.S. funds for cataiog.
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72 Pin Game Cartridge
Connector

Quality

replacement for

the game cartridge

connector used in

Nintendo Entertainment

Systems (NES). Repeated
loading and removal of game
cartridges damages the connector
contacts and produces symptoms
such as a flashing blank screen or
distorted picture. Revitalize your unit
by replacing the game connector.
It's simple; there is no soldering
required and only a phillips head
screwdriver is needed to complete
installation in minutes! Our
replacement connector has gold
plated game contacts for long life,

The Wet Look™

The Wet Look™ is a new
generation of high gloss
polymers formulated
especially for the speaker
industry. This superior
coating provides a
protective “coat of armor”
for your paper cone
speakers. A special U/V
inhibitor has been added to
reduce the decaying effects
of the sun’s uitraviolet rays.
The Wet Look™ makes
paper cones resistant to
water, humidity, sun, and
salt. Best of all, it's easy to
apply and cleans up with
soap and water. 1 pint can.

3-In-1 Universal Remote

This remote will operate an¥ re-
mote controlled cable box, TV or
VCR at just a fraction of the cost
of a factory replacement! This
unitis already preprogrammed to
include the most common codes. It
is attractively styled, durable, and
easy to set up and operate. The
manufacturer even offers a toll free
consumer help line 1o answer ques-
~ tions and provide customer assis-

tance. Requires 2 AAA batteries (not H#EN-340-510 (Clear) ....cccvvemsesnrmrmmseensmsnsssnnsens $8.95.,.., | Superior conductivity, and resistance
included). #EN-340-512 (BIAck) ..c.coueveieremrernnesrrccensscrcens $8.95_, ., | tooxidation. One yzér warranty.
#EN-180-565 .......... $11 .95(1_9) $9'95(1¢>UP) #EN-091-900 $8.95(1_9) $7'95(wup)
] RS-232 A-B Switch s
BigFoot™ - High reliability rotary type switch. Fully -

“Copper tip” design standard 1/4"
phone plug. Unsurpassed quality
ensures low noise and high
conductivity connection. All metal/
nylon construction with external
solder connections. Insulator
sleeve included. 5/16" 1D
barrel. Made in the U.S.A.

#EN-092-200 (Mono)
#EN-092-206 (Stereo)

..$2.25
$3.25

~

v

shielded, heavy gauge steel con-
struction with goid plated connectors.
All pins switched through (except
ground). Used to switch multiple
printers or computers. Full one year

P

warranty. Net weight: 1-3/4 Ibs.
#EN-130-010

$8.95

$9.95 $7.95

........................................ (3-2) 3-9) (10-UP)

S e

$1.95,, 0, $1.75,.,

(1-9)
$2.90 .., $2.65,

(1-8)

Printer Cables

25 pin male RS-232 to 36 pin male
Centronics connector. Fully
shielded and molded cable with all
25 conductors connected. Con-
venient thumbscrew hardware on
the RS-232 connector.

Car Stereo Power Supply Capacitors
Most car amplifiers’ power supplies simply lack & TR

“»
the capability to produce large amounts of
instantaneous power. These computer grade, car
stereo capacitors work by storing energy and
supplying, on demand, a quick burst of energy to
the power amplifier. The result is tremendous
bass punch and dramatically improved transient
response. Feature gold plated terminals.

W

Price Price Price
Part # Length (1-9) {10-49) _ (50-UP) —
EN-130-220 Bt $4.50 $3.90 $2.90 iical ([Pilge
En}ggggg }g 2 g-gg ;-gg g-gg Part # value Voltage Dimenslons  Weight (1-15) (16-UP)
EN-130-228 251t 10:90 9.50 790 | BN O b JoVDC Iida)xoie 3lbs 7980 7350
EN-130-229 50 ft. 19.80 17.50 14.90
RV : i Pro
5 video School  Electronic Video Library W ShelrAbes
videos make It gaye over $25.00 by purchas- o "ﬂ
easy for ing this complete library of six @t ——i
ggyone,tlo 4  Video School instructional vid- BUY THE Pl 74
e e s m;"g; %’x eos. You'll receive VCR 1- This unique tool features a gear
operations of VCR, éamco‘r)ders, How Tp Clean VCRs, VCR 2- SET AND driven offset bit driver to be used in
i Minor VCR Repair |, VCR 3 tight spots or where conventional
aMnQd ms ore. From How lo Glean Minor VCR Repair I, VCR 4- SAVE! screwdrivers just won't fit. Includes
s for the Wdeﬁq’em‘?l store, 10 Common VCR Malfunctions, ' I | 174" and 3/16° slotted bits, T15 Ton®
Minor Camcorder Repair for the. VCR 5-Diagnosing Video ,\," bit, and 2 phillips bits that are
advanced service shop. There is  Heags, and Cam 1-Minor N contained in the handle compart-
something for everyone! These Camcorder Repair. Net ment. Can also be used with a 1/4"
garﬁe;alesgcmg’;ﬁa%?:wfegs weight: 5 Ibs. electric drill. Made in the U.S.A. Net
s : T YT T O —— $195.00,,,, | weight: 1/21b.
_ ' : #EN-360-178 $39.90,, $34.50,,,,,
Part# Description Price
EN-505-010 VCR 1, How To Clean VCRs $28.95 F R E E
EN-505-020  VCR 2, Minor VCR Repair | 38.95
EN-505-025 VCR 3, Minor VCR Repair If 38.95 ,
EN-505-050  VCR 4, Common VCR Maifunctions 38.95 b XPross ° <
EN-505-035 VCR 5, Diagnosing Video Heads 38.95 % &
EN-505-030 VCR Test Patterns Alignment Tape 23.95 U e > -
EN-505-040 Cam 1, Minor Camcorder Repair 38.95 L= L
EN-505-085 Microwave Oven Repair 39.95 m—— q &
EN-505-080 Nintendo Repair and Maintenance 33.95 e A m
EN-505-090 !BM Compatible Computer Assembly 28.95 o o o o > 2
EN-505-095  Hi-Fi Alignment Test Tape 29.95 R e 3
L F §
GALL TOLL RS
Parts Expross™ CALL TOLL FREE et @) 2
340 East First St. 3
Dayton, Ohio 454021257 po-s 9
Local: 513-222-0173 - - [
FAX:513-222-4644 Source Code: ENM 115
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Data Acquisition The Ultimate Game Enhancer
from the Orient.

& Control Hardware for PC's

ANA100 Analog VO ........... $ 99 DIG100 Digital VO........... $39
* 8 Channel 8-Bit * 8255 PPI
0to 5 Volt Input * 24 0r 48 TTL KO
* 14 TTL4/O lines Lines
* Apaiog output * Selectable Base
* 400 Khz sampling Address f
B 1S PHRINERS
ANA150 Analog/Counter... $ 89 DIG200 Counter VO........ $79
* 8 Channe! 8-Bit * 3 16-Bit Counters
0to 5 Volt input * 8-Bit input port
* 3 16-Bit Counters * 8-Blt output port
* 400 Khz sampling * Selectable Ciock
frequency input
i | Video Game Saver [never die) with untimited fun and
ANA200 Analog I/O........... $79 ANA201 Analog ... $129 no code needed.

ey — Feature: 16 Megabit, 24M, 32M, expandable to
Xt X5 x10. x50 128M and a 3.5" high density disk drive.

g Built-in function: 4 times inter-active slow motion,

S * 100 Khz sample Instant screen save, Saving game data, Screen data

and modified version games onto disk. Multi-games-

in-one has up to 16 games on screen selection to

* 1 Channel 12-Bh
0to 5 Volt input
optional bi-polar

* 100 Khz sampling

* 24 TTL WO lines

Ellgllleel’ lllg_SOftwal’ € - PC/MSDOS play. Game cartridge can be backup on disk to protect
Aratysor ) UBSR-Girel] AnoiEl - your investment. Format is compatible to
Compbes - i Design progam’ ) e IBM PC and Mac.

Money hack guarantee.
To order,
Games Partners, Inc.

212-219-8999

Dealer welcome. [YEL@® .COD welcome.

B S O FT S Oftwa re! I n c - k @ Enhancement is our business. All !eu compatible with SNES and

PHONE 614-491 -0832 * FAX 614-497-9971 SNES games. SNES is & trademark of Nintendo of America, Inc.
444 COLTON ROAD * COLUMBUS. OHIO * 43207

{EasyPC . PCB Layout and Circuit Drawing $ 149

Filtech - Filter Circuit Design and Analysis ........ $229 Ask for our current catalog

PC-Scope - Digital Storage Oscliloscope for ANA100
ANA150 or ANA201 board $ 39 MasterCard/Vise accepted

Pulsar - Logic Circuit Analysis ............. $ 149

Electronics Now, July 1995

From pocket inverters to our industrial strength 1500 watt SPECIFICATIONS
inverter, there's a PROwatt model for all your portable PROwatt 150 250 400 1500
power needs. Compact, light, and rugged, all PROwatt Gontinvowsloiwar s o o
models deliver frequency-controlled modified sine wave 10 minute rating - o N B
output without the weight of bulky transformers. Dimensions T, T P W P
Available in 24V input models. Weight 180z 200z, 51bs. ks,
To order call: Price $109. $179. $499. $849.
R&R ELECTRONIC SUPPLY ETRTIIAIED
1-800-299-7000 D EFMEN 68 WY muD
' TECHNOLOGIES CORPORATION
R&R ELECTRONIC SUPPLY CO. LTD. ENGINEERING THE NEW AGE OF POWER
1607 Ave. G,, Lubbock, TX 79401  Tel: 806 765-7727 Fax: 806 763-6000

CIRCLE 328 ON FREE INFORMATION CARD

www americanradiohistorvy com


www.americanradiohistory.com

{

ALARM
CONTROLLER
RF transmitter
used on auto
alarms. (95U007)
Three for
$4.95

VIDEO INTERCONNECT CABLE

Ten feet long with gold-plated push-on "F"
connectors. Professional grade "Recoton
Boa" cable. (35W008) $4.95 each

STEPPER MOTOR

1.7 Volts, 3.4 Amps, 1.8°/step. Japan Servo
Co. #KP6M2-020 or equivalent. (95M00S)
$7.95 each

REVERSIBLE
WORM GEAR
MOTOR

12VDC. Originally for automotweelectrlcwm-
dows. (95M002) $14.95 each

GOBS OF GOODIES!

Studioline Stereotrack Il Cable TV Adapter
Separates stereo signals from the cable TV
input, feeds TV signals to TV/VCR tunerand
stereo signals to FM (either RF or fixed/
variable level audio). Inside are hundreds of
useful parts which may be removed for audio/
RF projects. Controller board has CPU and
socketed EPROM as well as Mitsumi varactor
tuner, cable/FM separator board, regulated
power supply subassembly, channel select
board, and stereo separation output board.
Black metal case, 14" x 10" x 3". Sold for
experimental purposes only. With documen-
tation. (92V020) Two for $39.95

WALL WART ASSORTMENT

A random selection of assorted voltages and

PROTOBOARD BB2740

9.84" x 6.3" x 1.22". Six distribution strips,
340 distribution holes. Four terminal strips,
3200 terminal holes. Four binding posts, 140
jumper wires. (BB2740) $36.00 each

PROTOBOARD BB3710

Size 5.25" x 11". Four terminal strips, 6 dis-
tribution strips, 3710tie points, 1.6mmalumi-
num plate, 4 binding posts, S pads, 140
jumper wires, 1 component case, 6 adhesive
strips. (BB3710) $43.00 each

TOROID TRANSFORMER

Both windings measure 1.0 mH with a DC
resistance of 0.2 Ohms. If used as an induc-
tor for a crossover network, both channels will
be coupled together. Good for an auto sub-
woofer system. (95N001) $1.99 each

Antennas and Techniques for 0\{5

LOW-BAND DX-ING O

By John Devoldere, ON4UN. If you can't hear

‘em, you can't work ‘'em. Improve your an-

tenna system and operating techniques with

loads of useful information from this book.
(95X006) $19.95

ELECTRIC PISTON
The Electric Piston is an amazing, fully inte-
grated shape memory alloy actuator. Power it
up andthis strong, compact device (aboutthe
size of a jumbo crayon) pulls with up to one
pound of force and contracts by 20 mm (%")
- twenty percent of its length! N6 compres-
sors or hydraulic fluids, just electricity.

Capable of lifting 45 times its own weight,
the Electric Piston has an incredibly smooth
and silent action. It has built-in protection
from overstrain, and mounting holes for easy
installation in your devices. Typical activation
requires just 1 Volt at five Amps for two
seconds.

PHYSICAL - Length, relaxed: 100 mm.
Length, contracted: 76 mm. Maximum diam-
eter: 9 mm. Mass: 10 grams. Net stroke (no
load): 23 mm. Net stroke (450 gram load): 19
mm.

ELECTRICAL - Total electrical resistance:
0.2 Ohm. Typical power: 5 Amps at 1 Volt.
Typical contract time: 2 seconds. Typical
relax time: 8 seconds. Typical cycle rate: 6
cycles per minute.

THERMAL - Contraction finish tempera-
ture (Af): 90° C. Relaxation finish tempera-

PRECISION EYEPIECE
21mm f:3.5. Four coated
glass lenses in black alu-
minum case measuring
1.15625" long by 1.0" di-
ameter. Excellent correc-
tion of all aberrations for an
angle of 35 deg. without
vignetting. Resolution in focus is 385 lines/
mm when the image of object is in focus
(D=6mm), or 500 lines/mm when object is in
focus (numerical aperature 1.41). Possible
applications include: objective lens for scan-
ners; photographic objective enlarging nearly
10X; objective for a hand-held microscope,
enlarging from 30X to 120X (numerical
aperature=1.41); lens working with light sen-
sor or emitter as a precise focusing element;
or lens for shaping a laser beam.

(921.031) $12.50 each
ATARI 1020 COLOR PRINTER
For all Atari 8-bit computers. Package in-
cludes: printer, power supply, software, pens,
paper and interface cable. These are new

units in factory sealed boxes. (34C037)
$14.95 each

BRAND NEW

SOLAR PANELS

12 Volt, 1 Watt, 4" x 12" (92E005) $14.95
12 Volt, 2 Watt, 6™ x 12" (92E006) $24.96
12 Volt, 4 Watt, 12" x 12" (92E007 $39.96

Other sizes and voltages available.
Call or fax for stock check.
OEM pricing and custom panels available.

1' MONITOR POWER CABLE

If your monitor has a permanent AC power
cord attached, plug it into this adapter and
then intothe back of your computer. (94W002)

$2.95 each
MONITOR POWER
CABLES .
If your monitor has a re-
movable power cable, re-
place it with this one that 5 )

plugs into your computer, A

allowing monitor to power
up with computer.

» Six Feet (94W003)

* Three Feet (94W014)

VHF RF
PREAMP AND
SPLITTER
Contains two
transistors with
FTof4GHz 10dB
gain, 3dB NF. 2
Soup up that VHF receiver, scanner, FM
tuner, VHF-TV reception or whatever. Actu-
ally has two preamps in one case. Runs on
12VDC. Schematics included and hints for

W

$3.49 each
$2.49 each

current ratings. (94E004) 10 for $14. 95 ture (Mf): 65° C. (3-137) $7.95 each | broadband use. (92A026)  $7.95 each
VISA, MC, Amex cards accepled. 24-Hour BBS
Minimum order $15.00.
California residents add sales tax (408) 943'0622
Shipping additional on all orders. %O?netat;?\;{\wJ
2, T = e :

2300 Zanker Road - San Jose, CA 95131
(408) 943-9773 - Fax (408) 943-9776

info@alltronics.com

030795 /
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Radiotelephone - Radiotelegraph

Commercial
License

F

Why Take Chances? |

Discover how easy it is to pass the exams. :
Study with the most current materials available. Our |
I Homestudy Guides, Audio, Video or PC "Q&A" disks [
make it so fast, easy and inexpensive. No college or
| experience needed. The new commercial FCC exams |
have been revised, covering updated Aviation, Marine,
| Radar, Microwave, New Rules & Regs, Digital !
Circuitry & more.We feature the Popular "Complete
Electronic Career Guide". 1000's of satisfied customers
| Guarantee to pass or money back. Newest Q&A pools. |
l Send for FREE DETAILS or call I
RN T S LR AL A—— .

WPT Publications

| 4701 N.E. 47th St. I
[ Vancouver, WA 98661 [
| Name I
I Address I
:City St Zip :

1-800-800-7588

|

&

852 Foster Avenue
Bensenville, I1linois 60106

Phone (708) 350 - 9510  Fax (708) 350 - 9760

PRINTED CIRCUIT BOARDS

e SINGLE-SIDED, DOUBLE-SIDED,
MULTI-LAYER(4-8 LAYERS) AND
FLEXIBLE PCB PRODUCTION

UNBEATABLE PROTOTYPES!

¢ PREMIUM DELIVERY AV AILABLE

24 HR SERVICE ON SS & DS
72 HR SERVICE ON MULTI-LAYER

* ARTWORK GENERATION/EDITING
¢ PHOTOPLOTTING SERVICES
¢ ASSEMBLY SERVICES
* 24 HR. ON-LINE MODEM
19,200 BAUDE, (708) 350 - 9761
FOR QUICK & COMPETITIVE PRICING,

OR MORE INFORMATION,
PLEASE CALL US TODAY!

QUIALITY IS OUR CAPITAL CONCERN

Robot Kits

v/ Academic-Level Books
v Build it Yourself
v/ Action Packed

EASY TO BUILD You do ALL electronic & mechanical assembly using 2-color Instruction Books with

step-by-step, well-illustrated directions for assembly,

experiments and testing. Each Robot Kit applies

different electronic & robotic principles. Learn how Robots work and have fun at the same time!

606A  “Scrambler” All Terrain
Robot This 6-legged Robot walks over
rough terrain. Uses high-tech infrared
beam to sense and avoid avoid objects in
its path. 32 page Book. $37.95

602A "Blinky" Pathfinder Robot
Follows path made with a marker pen or
tape. Red/green LEDs react to steering
changes, adding fun and interest. 28 page
Book. Infrared emitter/detectors. $36.95

603A “Copycat” Programmable
Robot Program direction, light and
sound using detachable keypad (included)
or optional PC. Learn digital logic basics.
44 page Book. $57.35

601A "Scooter” Sound Controll-
ed Robot Backs up, changes direction,
goes forward when it hears loud noise or
hits an object. Florescent red. 24 page
Book. Fast-paced excitement!  $18.95

DEPENDABLE PRODUCTS Since 1963, Graymark's ONLY business has been producing educational electronic
kits. We do one thing and we do it right. That’s why Graymark has the largest selection of electronic kits. And,
our "It works or we fix it" policy guarantees success for YOU!

ORDER TODAY! Phone: VISA/MasterCard

Mail: Check/Money Order, VISA/MasterCard

Add: $4.00 Shipping

Graymark

P.O. Box 2015, Tustin, CA 92681

CALL FOR FREE
40 PAGE CATALOG

800-854-7393
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TOLL FREE ORDER
HOT LINE

ALLNEW--IMPROVED
STEREOFM
TRANSMITTER

LOADED WITH FEATURES

* RF AMPLIFIER

* FRONT PANEL FINE TUNING

* STABLE OPERATION

* INPUT LEVEL ADJUSTMENTS

* WORKS WITH DIGITAL TUNED RADIOS

* 38KHz CRYSTAL MULTIPLEX CIRCUIT

DC’S all new FM Stereo Transmitter Kit based on the unique BA1404
Stereo Broadcaster Integrated Circuit that includes all the complex
circuitry to generate the stereo signal. We’ve added an RF amplifier
circuit to provided excellent transmit range. Additional features like
electronic fine tuning, voltage regulation, 38KHz multiplex crystal, input
level adjustment makes the Stereocaster the top of the line Stereo FM
Transmitter.

vnyv'

ORDER STEREOCASTER $29.95
FUNCTION GENERATOR KIT ORDERFG2 KIT MAKE CIRCUIT BOARDS
$19.95 THE NEW, EASY WAY

project to ennance your bench. This handy little func-

tion generator has a built-in butfer amplifier, a 3-decade range WITH TEC-200 FILM

selector switch that covers 15 hZ to 25 khZ, output level con- .

trol and function switch to select sine, square, or triangle. * Copy ‘cjn(rjchtspier: f;\r $Eg:200 film
using any plain paper copier

¢ [fon film on to copper clad board

MOREKITS ® Peel off film and etch
" " lent 8% x 11si
POWER SUPPLY KIT 3 DIGITLLED DVM ONLY 3 X & READS 0 TO With Complete instructions
FM WIRELESS BROADCASTER FM!$ 9.95 .
8038 FUNCTION QEN. KIT FG! $9.50 ORDER TEC200-10 (10 SHEETS) §5.95
. The LM317T voltage regulator SEQUENCER PROJECT  SEQKIT $9.50
rovides excellent regulation and CHRISTMAS TREE PROJECT 9
pple rejection. Includesal A Build this unique seasonal project and have UNIVERSAL DECODER IC’'S
ransformer, PC board, LM317T, 2 an unusual converstion plece. Powered by REFER TO RADIO ELECTRONICS MAY 1990
inding posts, and all small parts. two D cells, 17 LEDs flash In a seemingly ran- CD22402E 7.95 CD4040 65
dom fashon. Kit includes everything except LM733 99 CD4053 59
batteries. ORDER XMASKIT $16.95 LM7805 50 LM7812 50
CA3126E 1.95 LM7905 S0
DC ELECTRONIC S L e g 74Co0 .50 3.58 MHz 1.00
& [BeREss] NES64 2.29 18 Uh 39

SEND MAIL ORDERS TO:
PO BOX 3203 SCOTTSDALE, AZ 85271 ADD $4.00 S&H
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AM Research supports over 30 of the most popular
Embedded Controllers with a highly integrated hardware
i aum ' and software development system.

Ll UL

Call or write for a free full line brochure

Faster Software.

M More Productive.

M More Tools & Utilities.
;a Incredibly Dense ROM.
i Single Chip Capable.
M Outstanding Support.

AM Research

The Embedded Controlier Experts

Orders (800) 949-8051
Info (916) 652-7472

fax (916) 652-6642

bbs (916) 652-7117
email sofia@netcom.com
4600 Hidden Oaks Lane|
Loomis, CA 95650

DESKT OP MANUFACTURING!

only

$595!

“free CAD/CAM!

18"x18"x4.6" WORK AREA

THIS IS THE MACHINE YOU'VE BEEN WAITING FOR!

Have you ever dreamed of letting your computer manufacture products directly from
your CAD drawings? If so, the Neuractor CNC-4 + Desktop Manufacturing System may
be just the edge you needl This fourth-generation CNC machining center can
automatically drill, mill and route three-dimensional products in wood, plastic and light
metals DIRECTLY FROM YOUR CAD DRAWINGS! You've seen the rapid-prototyping
and "Santa Claus" machines that cost thousands of dollars, but did you know that as
an electronic technician you can assemble one yourself from this inexpensive kit?
Utilizing patent pending technology the Neuractor CNC-4+ kit provides you with
everything you need to machine products in three dimensions with a resolution of .001"
All mechanical components are pre-fabricated, pre-machined, plated and painted.
Includes four 83 oz/in digital CY-MOTORs, interface card, 5 amp power supply, 10 pitch
steel lead screws, 4 proprietary Slide Block actuator mechanisms, 4 aluminum linear
actuator channeis, polished steel guide-rods, Dremel bracket, hardware, etc. (You
provide Dremel MotoTool({tm) or flex-shaft router and work surface.) It's a complete kitl
All you do is put it together and calibrate itl' IF THAT'S NOT ENOUGH, WE'RE
THROWING IN A FREE FULL-FEATURED 3D CAD/CAM SOFTWARE PACKAGE WITH
EACH UNIT! Large 18'x18"x4.6" cutter travel for crafts, electronics and printed circult
board drilling and routing, not to mention model-making, mold-making and even
paintingl. Get started by ordering your own Neuractor CNC-4+ todayl ACT NOW! Kit
$595 + $24.95 UPS S/H. (For heavy-duty upgrade add $149) Allow 4-8 weeks for
delivery. U.S. CYBERLAB, 14786 Slate Gap Rd., West Fork, AR 72774 (501) 839-8293.
Free Info! X-Y Power/Rotary Tables and larger CNCs now available!

ACCES:

FEATURES:
B % RACK SIZE FOR
COMPACT DESIGN
[ ] CAN BE USED ON TABLE OR IN

a FULL LINE OF MOUNTING
OR|

|
@ CLEAR FINISH STANDARD, FOR
BLACK OR GOLD ADD $5.00 PER BOX

“BOXES | FEATURES: New, Low Cost
S FRICE B FOUR MODELS AVAILABLE IN HALF AND FULL RACK WIDTHS Mini Shear
MODEL 12! B CLEAR, BLACK AND GOLD SHR-2
ST TaiDaute) 2 ANODIZED FINISHES $300.00
hea oty 3332 B CONSTRUCTED o TABLE TOP RACKS SHIPPED WITHIN 48 STATES
il [T LN e SOURRE ALUMINUM TUBING [“wooE oS PRE e TN
RSB0 | 75x185x9 | 4750 [ TeAE T 5x 521135 ] 2750 CAPACITY
RSB-11 | 75x165x 11 | 5400 RSR4 | 11.5x188x 1125 | €500 B SMALL SIZE: 10.8"
RSB-13 [ 7.5x185x13 | 6075 RSR-10 | 115x228x1125 | 7000 X 55" X227
RSR12 | 115x264x1125 | 7500 B CUTS PCB
RBR&-16 | 210x152x 1125 | 7000 | MATERIAL &
RSB-818 | 210x 186 x 1125 | 7500 PLASTICS UP TO
RSB-10-19 | 21.0x226x 1125 | 8000 080" & ALUMINUM
RACKEM ‘N*STACKEM™ SERIES RSB-12-19 | 210264 x11.25 | 8500 70 .063

PANELS ARE .063" ALUMINUM

BOX-IT. HEAVY DUTY
'“(:) 000 RACK CHASSIS
SYS'I'EM 000 wooeL |, SZE PRICE
RACK CHASSIS 4 [SRUTHD | 16x7x525
PANELS ARE .063" ALUMINUM; STANDARD FRONT AND | LRUTOTD |19 O eee] 127,
REAR PANELS ARE CLEAR ANODIZED, BLACK OR GOLD NEW “égﬁg%ﬁﬁgﬁgﬁsxafmgﬁs&fy b il
PANELS ALSO AVAILABLE FOR ADDITIONAL $7.50 ARUTHD | 19x7x70 | 12700
B ASSEvBLe i O A PRLLESSCHRWORVER | ey oury mack chesss el s
VER 180 HED ARE .080" ALUMINUM AND ARl
RACK CHASSIS DUAL SLOPE PANELS TO MIX AND MATCH IN CLEAR, BLACK OR glAEr\:_%LaEMgvgg’iE;S':rjf'iﬁNDARD FRONTE 4AU14 HD| 18x 14x70 | 14075
WODEL . SWE _ PRICE CABINETS GOLD ALUMINUM & REAR PANELS ARE CLEAR ANODIZED SRUZHO | 19x7x875 | 13225
WxOxH(in) § MODEL SIZE PRICE @ FULL RANGE OF BOXES AVAILABLE IN FULL & BLACK PANELS AVAILABLE FOR g SAUTOHD}19x 108 75| 13975
TAUS T8 x5x1.75 [ 3400 | WxOKH(m) __§ HALF RACK WIDTHS; RACK MOUNT OR TABLE ADDITIONAL $15. R e D ) 1D
1AU7 [ 19x7x175 | 3650 087 | &x6xd | 9000 TOP STYLES [ -00
MLy RORIEREA et 052 | Bx8xa | 4300 B ELECTRONIC COMPONENTS (VU METERS, POTS,
::3;: ::' :i B };: :: ;: 083 Bo xox4 ‘ggg SWITCHES, CONNECTORS, ETC.) ALSO AVAILABLE
x X1 . Ds-4 1M0x8x4 4 - (e nt CADINETC)
1RUI7 [19x17x 1.75| 4875 055 | 12x8x4 | 5200 METAL CABINETS
2RUS 19x8x3.5 | 3650 -2 18x8x4 55.00 M RE SHIEFIDED | SI1ZE PRICE
2RU7 | 19x7x35 | 3875 0S-7 4xBx8 50.00 g'FESE':.IEI(.)DXEEg MOOEL W x D x H (In) $
2RUI0 | 19x10x35 | 3875 Ds-e | 8x8x8 | 5400 [ MC-TAT 4x3xz | 1200
2RU12 | 19x12x35 | 4525 DS-¢ 8x8xb6 58,00 MODEL DESCRIPTION PRICE| MC-2A 6x3x2 1400 ETAL
2RUIS | 19x15x35 | 48.25 DS-10 | 10x8x8 | 6200 WxDxH(in) MC-3A | 8x3x2 | 1600 gABINET
2RU17 | 19x17x38 ( 5125 DS-11 12x6x8 66.00 $B-1 1x1.9x1.0 4.50 MC4A 4x5x3 14.00 PANELS ARE .063"
3RUS | 19x5x525| 48.00 D512 18x8x8 70 00 $B-2 33x19x1.0 6.00 MC-5A 6x5x3 16 00 ALUMINUM: SATANDARD FRONT
3RU? | 19xTx525 | 4850 s8-3 42x19x1.0 9.00 MC-8A | Bx5x2 1800 'REAR PANELS ARé CLEAR
3AUI0 [19X10x 525 51.00 sB4 63x19x10 |1050| |MC7a| ex7x4 | 1600 ﬁ“gDIZED oL ACK ORIGOUD
f ,
3AUIZ {19x 12X B.25{ 5400 SB- 23 " 9.50 MC8A | 6x7x4 800
S 3x27x 1 : PANELS AVAILABLE FOR
3RU1B | 19X 15X5.25] 57.00 RF SHIELDED BOX B 4Bx27x 11 11.50 MCSA | 8x7x4 2000 | ADDITIONAL $5.00
3AUI7 (18X 17x525] 6000 HOT TIN-PLATED STEEL sB.7 64x2Tx11 13.20 8
SB-8 26x27x%.63 7.00
FOR RF AND CLOCK TYPE CIRCUITS sB.5 22x27x6a | 825
PLUS ALLOWS ELIMINATION OF $B.10 48x27x .63 200 Quantity Discounts
UNWANTED SIGNAL SPILLOVER. BOXES | <p 4, 63x27x63 |1075 per ordar. non-assortable
DUAL COME WITH DIVIDERS AND THE LIDS FT61 | 100pFRVDG SOL0ER TvE | 85 10-99 0%
SLOPE CABINET CAN BE SOLDERED TO THE CASE. FEED SCREWNTYPE| 3.50 100 - UP 20%
THRU CAPACITORS ARE AVAILABLE AS  LFTSL1 - 4

SOLDER OR SCREW-IN TYPES.

™

SESCOM, INC.
2100 WARD DRIVE
HENDERSON, NV
89015 U.S.A.

ER TO

OR DAY
PREPAID ORDERS ARE SHIPPED SURFACE AT NO CHARGE
(U.5. 48 STATES, MEXICO AND CANADA)

ORDERS (800) 634-3457 B FAX (800) 551-2749
OFFICE (702) 565-3400 B FAX (702) 565-4828

TECH LINE (702) 565-3993 M-Th 8 am to 4 pm (PST)
SESCOM, INC. is not responsible for inadvertent typographical errors
and prices and specifications are subject to change without notice
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New and Pre-Owned E
Test Equipment

Substantial SAVINGS on New & Pre-Owned B+K Precision, Fluke,
Hewlett-Packard, Goldstar, Leader, Tektronix, and more ...

@ GoldStar Pracision
New Oscilloscope Specials

Modecl OS-9100P
Full 100 MHz Bandwidth!

SUPER SALE! $999.00

* TV Synchronization Trigger
e Dual-Channel, High Sensitivity
» Calibrated Delayed Sweep
e Two Probes Included

e 2 Year Warranty

Model 05-904RD
On-Screen Measuring Cursors & Readout!

40 MKz Bandwidth $699.00
Professional Quality DMM
at an Affordable Price!
Model DM-333 $99.00

+ 3.75 Dgts, 4000 Cnt, Auto Ranging
* DC/AC Volts (1000/750V)

* DC/AC Current {10 A)

* Resistance (40 Meg Ohm)

* Bar Graph, Min/Max, Data Hold

FREE SHIPPING!

NALL GOLDSTAR EQUIPMENT
ANYWRERE IN THE US,

Exciuding AK & HI

Pre-Owned Oscilloscope Specials

Tektronix 465 100 MHz $499.00
Tektronix 465B 100 MHz $599.00
Tektronix 475 200 MHz $749.00
$849.00

Tektronix 4756A 250 MHz

« Professionally Refurbished

« Calibrated to Original Specifications

« Dual Channel, Calibrated Delayed Sweep
« 90 Day Warranty

JI\‘“‘ BN PRECISION

MAXTEC INTERMATIONAL CORP.

NTSC Generator with RGB
Model 1249A $569.00

o NTSC Color Bars + 5° and £+ 5§ IEEE Units

¢ Ch. 3, 4, and IF Outputs Crystal Controlled

e Calibrated 1 Vp-p or Variable Composite Video Output
¢ RGB Outputs on BNC or 9-pin D Connector

» Composite, Vertical, and Horizontal Sync. Outputs

o Interlaced or Progressive Scan

e 1 Year Warranty

Hand-Held Parts Tester Model 815 $99.00

« Large 0.8” digits, 26 User Ranges

o Tests Transistor hFE and Leakage Iceo

o Checks SCR’s, Diodes, LED’s, Caps, and Resistors
» Tests Batteries Under Actual Load Conditions

+ 1 Year Warranty

Variable 1-150VAC Isolation Transformer
Model 1653 $299.00

o Metered Display of Voltage or Current
s 2 Amp. Continuous Output

& | e e T~ T

Full line of Oscilloscopes, RF, Video & Audio Test Equvpment FOTRONIC &

Power Supplies, Meters, Probes and Accessories. CORPORATION g

P.0. BOX 708 3

— TOLL FREE 1-800-99-METER »-comow ¢

st (& AMEX (0., 1-800-996-3837  FAX (617) 665-0780 g
CIRCLE 288 ON FREE INFORMATION CARD
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Mootion Control System

Includes Stepper Controlier Card, 12VCT Transformer, (2) 4 Phase Stepper Motors,
Easy to use L.B.M Software! Connects to any 1.B.M. Compatible LPT Port (1,2,3)....

% ; -

Mation Contrut System @

»Orormmenn

* Nothing more to Buy!

* Easy Installation 15 minutes or Less!

* No Tools Required!

* Design Robots, Plotters, Laser Systems!

* Drives (2), 4 Phase Stepping Motors!

* Bi-Directional 8 Bit Read and Write Port!

* Board Addressable, 16 Possible Choices!

* Fits'in Standard 19" inch Card Rack!

* With Additional Cards Control 32 Motors on 1 LPT Printer Port!
* Features Include: Variable Speed. Step, Range, Direction, and OnNOff Control!
* Free QBasic & Gwbasic Source Code $ 59.95 valuel *

Send Check or M.O. to:

CYBERMATION Call Us Today!
"Inielligens Controllers" Tel (714) 879-2000
Visa\Master Charge Accepted

1943 Sunny Crest Dr., Suite 288,

Fullerton, CA 92635 % Add $12.00 S&H; CA residents please add sales tax *

WHILE THEY LAST
Super Discounts on FLUKE

+ Cleaning Out OLD STOCK

* All Current Production

* AHl Items New Wi/Warranty

* Only 1 or 2 of Each Item
* First Come, First Served
* No More at These prices

SCOPEMETERS

Model 93

Model 97 1,696

Model 8062A 310

OTHER INSTRUMENTS I

$1,118 | Model 30 Clampmeter $79
Model 31 Clampmeter 189 |Model 80208 Dig. MM $207
Model 9§ 1,355| Model 33 Clampmeter 218 | Model 8021B Dig. MM 163
Model §2 Thermometer 169|80T-8P Surf.Temp.Probe 78

ACCESSORIES
€20 Hard Case for 25,27  $18(Y9134 Allig. Clip (10 pk) 13

MULTIMETERS
Modei 11 $65 | C76 Test Lead Case 4
Model 26 190 | C98 Scopemater Soft Case 82
Model 27 239 | C97 Scopemater Hard Case 45

Model 8010A 319 | Y8206 8010, atc. Soft Case 27
Model 8080A 399 | 80PK4 Air Temp. Probe a
8050A-01 435 | 80TH Touch/Hold Probe "

DISCONTINUED ITEMS
(All new, No returned goods)

AC8S Large Allig. Clip L]
PVS00 Press.NVac. Snsr. 284

Call tor BEST PRICES
on other Fiuke models

and accessories

OSCILLOSCOPES

Model OS-9100P $995
Compact, 100MHz,
duai-trace.

Model OS-904RD $6€95
40MHz, dual-trace,
cursors wiCRT readout|

Model OS-9020A $398
20MHz, dual trace

GOLDSTAR

—

POWER SUPPLY COUNTER / TIMER
I & n .i

GP4303D | MODEL FC-2130U

0-30V, 0-3A, digital VI | Freq. 0.2Hz-1.3GHz,

display, <1.8mV ripple, | period, ratio, totalize,

curr. limit. $199 | time interval $329
|

SPECT! A R

Model 5008 $1,090
0.1.500MHz, dig. R/O
-100,+13dbm. sens.

Model 8006 $1.470
s above but includes
tracking genrtr..
-50,+1 dbm.

HAMEG OSCILLOSCOPES

Model HM303  $588

[} 30MHz, dual-trace,
component tester.

i Model HM205 $1,088
20MHz, dual trace,
analog/digital.

800-554-8305
FAX 404-772-9780
LocaliTechnical
404-772-9811

490D Gaidrew
Alpharetta,

GA 30202

VISA/IMASTERCARD
UPS SHIPPING 4%
Mimimum order $25

What’s the easiest way to get Radio Active?

Dial 1 800 445 7717

TR2400 $499
moKHm zoﬁGHz a\AHzto 1GHz
- g =
=l 7

[
! ojelelwng
Eem o0 w;

¢
*
H

:
£

Toll Free, 24 Hours! For orders or for
tech support, dial our 800 number. For
Fax Facts Instant catalog sheet ser-
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Trident TR4500 with optional
¢ Spectrum Analyzer 1-1300MHz

$669.00

YB#OO $179
Top Reted Compedt

These are a few of our products and price values. For more information dial toll

free or use our BBS, or get instant specs & info. from our fax back service.

= === & FaxModem,317-579-2045.

Mastercard, Visa,

Checks, Approved P.O.'s & COD (add $5.50) & AMEX,

Discover.

10707 E. 106th St. Fishers, IN 46038
CIRCLE 212 ON FREE INFORMATION CARD

www americanradiohistorv com

= Prices, specs and availability subject to
vice, dlal 317 849 8683. Computer BBS COMMUN|CAT|ONS change. Ground shipping and handling charge $6.95
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Auke 51008 Calibrator
Multifunction calibrator for analog and digital multti-
meters to 4': digits, direct or altemnating voltage or
current plus resistance. Has options 03, 05.

$8000.00

Hewlett-Packard 33368
Synthesizer/Level Generator

This level generator is an excellent precision source
from 10 Hz to 20.9 MHz, frequency resolution of .001
Hz, level accuracy within .15 dB over full range, AM
and phase modulation. Fully programmabte over HP-
IB, harmonics down more than 5 dB.

$650.00

Hewlett-Packard 35868
Selective Level Meter

Makes carrier measurements to 32.5 MHz, voice
channel measurements from 50 Hz to 100 kHz, can
use the 3336B Level Generator as an automatic
tracking generator. Includes options 001, 003, & 004.

$850.00
Buy both together as a setfor ......... $1300.00
Hewlett-Packard 1058 Quartz
Oscillator

High spectral purity, excellent stability, well-buffered
outputs, aging < 5 x 10" per day. High reliabiiity, built
in 6 hour standby battery.

$1950.00

Tektronix 2336 100 MHz

Oscilloscope
DC to 100 MHz bw, 5 mV/div to 5 V/div, 5 ns/div
sweep rate, A time on the flip top cover.

$1250.00
Wavetek 2001

Sweep Generator, 1 fo 1400 MHz, RF output of +10
to -80 dBm in 1 dB steps.

$975.00

Please call for our Free 1995 Catalog

14455 NORTH 79TH STREET, UNIT #C » SCOTTSDALE, ARZONA 85260
(602) 483-6202 * Fax (602) 483-6403

Quality Reconditioned

Test Equipment

Tektronix 475A Oscilioscope

250 MHz bw, dual channel, 5 mV/ div sensi-
tivity, 1 nS/ div sweep rate. [ncludes 2 probes.

$975.00

Hewlett-Packard 3582A Spectrum

Analyzer
Frequency range, .02 Hz fo 25.5 kHz, dual-channel,
band selectable analysis for 0.02 Hz resolution,
sensitivity -120 dBV, digital trace storage. Option 01.

$2850.00

Tektronix 492 Spectrum Analyzer

50 kHz to 21 GHz, 80 dB dynamic range, amplitude
comparison in 0.25 dB steps. Options 01, 02, & 03.

$8850.00

Tektronix 496P Programmable

Spectrum Analyzer
1 kHz to 1.8 GHz, amplitude comparison in 0.25 dB
steps, 80 dB dynamic range, automatic phase lock,
GP-IB fully programmabie.

$8500.00

Wavetek 270 Function Generator
.01 to 12 MHz, programmable, GPIB, 200 stored
settings. Option 002.

$950.00

Hewlett-Packard 432/8478B Power
Meter with Thermistor Mount
10 MHz to 18 GHz, 10pW to 10 mW full range, digital

display.
$850.00

Hewiett-Packard 11975A
Microwave Amplifier

General purpose, leveled microwave amplifier, 2 to 8
GHz, frequency range.

$3000.00

CIRCLE 235 ON FREE INFORMATION CARD

www americanradiohictorv com

Hewlett-Packard 541007
Digitizing Oscilloscope

1 GHz bw, 350 ps rise time, 100 ps/ div time base, 40
ms/sec maximum digitizing rate, pre-trigger viewing,
logic triggering, includes 3 HP 540024 50Q BNC input
pods.

$6000.00

Hewlett-Packard 8505A Network

Analyzer with 8501A & 8503A

500 kHz to 1.3 GHz, 100 dB dynamic range. Includes
8501A storage normalizer and 8503A S parameter

fest set.
$5000.00

Wandel & Goltermann TSA-1

Transmission System Analyzer
Frequency range of 100 Hz to 180 MHz, spectrum
analysis, selective level, demodulation and phase

jitter.
$2250.00

Above unit with Network Analyzer.

$2750.00
‘llllllll-.

EEES
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ALFA ELECTRONICS

DMM 89 $199.95 DMM 2360 DMM 20 ’f:UKe ngunlmetergs
Most Advanced DMM $119.95 $74.95 H:;!':e: c-wm
All Purpose & Communication DMM-LCR Meter inductance: 1uH-40H Fluke 701l $67.5
N Capacitance: 1pF- u .
gg-zezri:‘-:ediim v::‘c:? 120022 [ Very Versatile DMM Frequency: 1Hz-20MHz |[Fluke 7311  $94
True RMS e s Inductance: 1H-40H ;g’kr;;“ . ohm. diode. | Fluke 7511 $129
Frequency counter 0.01Hz-10MHz [ Capacitance: 1pF-40pF | Transistor HFE Holster C-70 $16
Capacitance: 1pF-50,000uF l v Frequency: 1Hz - 4MHz Continuity, duty % Fluke 7711  $149
Measure AC volt to 20kHz ol I;[nfem_tu;_a: :2-0335 F sﬁak:'glg/:ﬂda:a . Fluke 7911 $169
5000 counts, 0.1% accuracy Fe 'L Logic Tes z Fluke 29 1l 169
Auto/manual range, fast bar graph  J{EAed Diode, Continuity R”gger hoister $8.00 ue 5
Min/Max/Ave/DH/Relative/Zoom 3 Volt, Amp, Ohm 1| Full line of DMMs Fluke 83 $225
Auto power off w3 3999 count display economy, compact, Fluke 85 $259
Input warning Peak Hold ruggerdized, solar cell, |Fluke 87 $287
Splash proot Auto power off augon')oﬁve, heavy
Vo, amp, ohm, kogic, diode, continuity Ruggerdized case. duty, |ndustnag Fluke 97
Ruggerdized case Temperat.re probe inchudad starts from §15.95 Scope Meter$1785
Rubber holster included Rubber Holster $8.00

HGH QUALITY TEST EQUIPMENT

BLENT PRICIE

——=—==, LCR Meter 131D
$229.95

\ Most Advanced LCR

| | Dual display:L/Q or C/D

| | Inductance: 0.1uH-1000H

Capacitance:0.1pF-10,000uF

Impedance: 1mQ-10MQ

0.7% basic accuracy

Auto/manual range

Dissipation factor & Q factor

Serial & parallel mode

Relative mode for comparison

and to remove parasitics

Statistics, tolerance,

Best for design, incoming

testing & production

SMD and chip component

test probe $25.00

LCR Meter 814 - Frequency Counter
$189.95 FC-1200 $129.95
Best Resolution LCR Drepiay & ot Lco- o

Penod. 0.1us-0.1s
Records J:x/MinlAverage
Data hold, relative mode
Telescoping antenna $8.00
Deluxe case $5.00

Iso Available: ;
AC/DC clamp meter,Light meter,
Thermometer, pH meter, High
voltage probe, Digital c_afiper
Anemometer_Electronic scale,
Force gauge, Tachometer
Stroboscope, Humidity & EMF
adapter, Sound level meter,
Frequency counter, SWR/field
strength/power meler, Dip meter

Inductance: 0.1uH-200H
Capacitance: 0.1pF-20,000uF
Reslistance: 1mQ-20MQ

1% basic accuracy

Dissipation factor indicates |

in capacitor and Q factor in inductor
Zero adjustment to reduce parasitics
Best for high frequency RF

SMD and chip component test probe
$25.00

LIMITED QUANTITY SPECIAL
DIGITAL LCR METER $74.95

0.1pF, 1uH, 10mQ resolution

20 MHz Oscilloscope with Delay
Sweep PS-205 $429.95
Dual Trace, Component test, 8" CRT, X-Y Operation, TV
Sync, Z-Modulation, CH2 Output, Graticule lllum, 2 probes
each has x1,x10 switch. Best price with detay sweep.

Digital Storage Scope

DS-203 20MHz, 10M Sample/sec $729.95
DS-303 30MHz, 20M Sample/sec $849.96
DS-303P with RS-232 interface $1,049.96

PS-200 20 MHz DUAL TRACE $339.95 Switchable between digital and anaiog modes
PS-400 40 MHz DUAL TRACE $494.95 2 K word per channel storage

PS-405 40 MHz DELAY SWEEP $560.95 8 bit vertical resolution (25 Lerel/div)

PS-805 60 MHz DELAY SWEEP $769.95 Expanded Timebase 10ms/div - 0.5 s/div

Refresh, Roll, Save all , Save CH2, Pre-Trig

Scope Probe: 80MHz x1, x10 $15, 100MHz x1, x10 $22
250MHz x1, x10 $28, 250MHz x100 $398

[}
M

741 Alexander Rd., Princeton, NJ 08540

s mERRRRe——— DC Power Supply ————e. --. DCPower Supply Triple Output
Lt }; 's 1 . z§53%c o $159.00 o . PS8202 $499.95
iR | | " output - . Two 0-30 VDC , 0-3A outputs
| Lt s el S e .
.| + ( ol - - onsta; ont
g . 1 mVrms noise and:gp: 3 » ¥ A B Four it mevers for vok and current dsplay
| 'Y lb . Short circuit and overioad protected o €r wn Wl ! 2 1 Excelent reguiation and low ripple
[ » b o N, } PS-8200 with digital voltmeter $179.00 & A o . " Short circuit and overioad protected
P g Also available: 30V/SA, 60V/3A, 60VSA - - § Alsoavallgble: 30V/SA triple output $549.95
16V/10A, 30V/10A Dusi tracking 30V/3A, 30V/SA, 60V/3A, 60V/SA
) GENERATOR AG-2601A  $119.00 EEH-IZ;ISSIA , $169.95
- i . - n /7 ranges
$G-4160B s1 19.00 :)?,tut“x:vz"l:‘s r:ir:‘%wesav’ Sine, square, triangle, iulse and ramp
100 kHz-150MHz sinewave in 6 0-10Vp-p squarewave Output: 5mV-20Vp-p
ranges i iati i ion, 0
:if%utm 1oomVims to 35 MHz e VCF 010V sontol frequency to 1000:1
ntemal , Extemal - z " e
AM modulation Gtput distortion; FUNCTION GEN/COUNTER

Audio output 1 kHz, 1 Vrms.

RF SIGNAL
GEN./COUNTER
SG4162 AD $229.95

Generates RF signal same as
SG-41608

source Sensitivity <50mV

0.05% SO0Hz - SOkHz
0.5% S0Hz - S00kHz
Output impedance: 800 ohm

FG-2102AD $229.95
Generates signal same as FG-2100A
Frequency counter 4 digits

Feature TTL and CMOS output

SWEEP FUNCTION

GEN./COUNTER  $329.95
0.5Hz to § MHz in 7 ranges

Sweep: Linear 10:1/Log 10:1 20ms to 2s
AM Modulation

Gated Burst, Voltage Control Generator
Generator Control Voltage & 8 digit counter
1Hz-10MHZ for internal & extemail sources

(800) 526-2532/(609) 520-2002 15 DAY MONEY'BACK GUARANTEE. 1 YEAR WARRANTY

AUDIO
GEN./COUNTER
AG-2603AD $229.95

Generates audio signal same as
AG-2601A

6 digit frequency counter 1Hz-
150MHz for intemal and external
sources Sensitivity <50mV

digit frequency counter 1Hz - 150
Hz for intemal and extemal

FAX:(609) 520-2007
Visa. Master Card. American Express. COD. Purchase Order Welcome
CIRCLE 213 ON FREE INFORMATION CARD

CALL OR WRITE FOR FREE CATALOG AND BEST OFFER.

www americanradiohistorv com
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100 MHz Cursor Readout Scope

4 ch, 8 traces 0S-6101 $1,499.95
I
!,.f,n.- !-i

\

* 4 independent channels, 8 traces

* Time /Voltage cursor measurement
* ALT mggerﬁ function for 4 ch.

* Sweeps to 2ns/div, Delayed Sweep
* TV Sync,, Ch. | output,
* 2 probes(x1, x10)

100 MHz Scope, 4ch. 8 traces
Best value all purpose scope
05-6100B $1,329.95

-axis input

* 4 channels, 8 traces )

* High sensitivity 500uV/div

* Sweeps to 2ns/div, Delayed sweep
*20kV accelerating voltage

* TV sync., Z-axis input

* A and B gate output

* Best grc'xcc 100 Z scope

* 2 probes(x1, x10)

50 MHz Triggering Oscilloscope
0S-653 &8 56;)9.95

PS-1830
PS-1830D:

5 PS-6010
\

PR-3060
PR-6030

\ PR-1810H : g-lsv. 0-10A).......
PR-6030D :

DC Linear Power Supplies
Single Output

-

* Constant voltage and constant current mode
* Voltage regulation <0.01%
* Current regulation 0.2%

* Low ripple and noise .
* Overload and reverse polari .
* Features 2 analog or | digital meter(PS series)

protection

2 analog or 2 digital meters(PR series)

£ (0-18V, 0-3A)
l?tal Display..

(oT8v,0.54). -

: Digital Dlsflay..

- (0-30V, 0-3AY

: Digjtal display.

1 (0-60V, 0-1A).

- (0-30V, 0-6A).
“(0-60V. 0-3A!

igital Display....

Triple Output DC Power Supplies

P - DA 3
i
5

oy

* Two variable 0-30VDC, 0-3A outputs

* One fixed 5VDC, 3A output

* Auto tracking .

* Auto serial and parallel operation

* Constant voltage and constant current mode
* Continuous/dynamic load can be selected

* Features 4 analog or 2 digital displays

* Dual Channel * ALT Triggerin
* Hold Off Function # High sensivity | mV/div e — o
* Tngger level lock function PC-3030D : Digital display................c.coooccn $549.95

* Delayed Swee

9 Buill)-'in Dela {ine * Z-axis input, CH] output
y tp

* TV Sync * 2 probes(xl, x10)

20 MHz Oscilloscope

08-622B $344.95

* Dual trace, X-Y operation

Programmable DC Power Supplies

* High stability , low drift, 4 digit displa
* Front/rear output-sense switch selectable
* Auto 5“’1: running w/timer settings

* TV Sync.. Z-axi ut.CH 1 output * 100 point programmability (PPS series)
* High z:nsnivitysl lrr:l }div Py : 2& int programmability (PPT SC"“%_ seri

* Trigger level lock
‘2p§§bes(xel,:fO)

* Auto tracking

o senal and }Parallel_operation (PPT senes
a (PPT senies), [IEEE-488.2 and SCPI
comgaub le command set (optional)
60G -6A),

08-645B - 40 MHz Cursor readout.. .$73495 | PPS-i : o.%gv_ 0-6A 1099.95
05-625B - 20 MHz Cursor readout....................$ 549.95 | EBS-3635G: (0-36V. 0-3.5 i

08$-623B - 20 MHz w/Delayed Sweep. .............. 449.95 | DR3S020G: (0-60V, O 2 e sy $1 999 95
08-935 - 3MHz One channel.................. 3368 PP ASI%8: (I8 83852 0 05k 3135093

ALFA ELECTRONICS

741 Alexander Rd., Princeton, NJ 08540

Test & Measuring Instruments isoswzcerr. 163

Digital Display Function Generator
FG-8016G $239.95

* Frequency Range: 0.02Hz to 2MHz
* Three Instruments in one: Function generator, Pulse
ge_ncrato_r & Frequency counter.
* Sine, Triangle, Square, TTL Pulse and CMOS output
: lBOu(x)g-in 6 digit counter with INT/EXT function
0:1 tuning range
* Variable DC offset control

FG-8015 Function Generator

* 0.02Hz-2MHz (No Counter)......... ...$189.95
FC-3131 Intelligent Counter 1.3GHz . $469.95
FC-8270 Intelligent Counter 2.7GHz.............. $629.95
UC-2010G Universal Counter........... . .$294.95
Digital Multimeter & C Meter
$179.95

DM-8034{3"% digits)

. a1

* 8 Function, AC/DC voltage, AC/DC current, resistance
* diode test and

5 Buiit-in lC mcf.grdo Soge e audible continuity check
ngotase range
* 0.5% basic accuracy

DM-8040 (3% Digits, True RMS)
* Measures ACVto SOkHz ...

DM-8055 (5% Digits)..........

* 0.006% basic accuracy

* 1uV, Im£), InA resolution

* dBm measurement .
* Auto range, relative mode, Max/Min

DM-8055G(5% Digits, GPIB). 1$889.95

Model DM-392
(3% digits) $109.95

$339.95
..$649.95

* Auto/Manual ranging( 38 ranges)

*42 S ent an: h% ar graph

* Data Hold/Min-Max memory
/Relative mode

* Auto power off

* Overload protection

* Audible continuity check

« Caoacitance: 1FA0uF
-APAac] CC.

:grcp uency: 0. lg{z-l

0 range
. Doublep }uggrh'genctgy fused

1A, 20A

*0.3% acc

* AC True RMS$ (DVA-354 only)
DM-351 : 3% Digits w/Continuity, Auto Off..........$54.95
DM-352 : 3% Digits, Cap. Freq. , 20 Amp $79.95
DM-353 : 3% Digits, Cap. Freq. Temp_ hFE..........$84.95
DM-391 : 3% Digits, Auto, Cap. Freq. Min/Max....$99.95
gM—ggg : 3% Digits, Hold, Min/Max 20Amp......$109.95

: 3% Digits, Peak, L?C, hFE,

g1 Freg.... $119.95
: 3% Digits, TRMS, 92....81

ame as DM 29.95

(800) 526-2532/(609) 520-2002 15 DAY MONEY BACK GUARANTEE. 2 YEAR WARRANTY

FAX:(609) 520-2007

CALL OR WRITE FOR FREE CATALOG AND QUANTITY DISCOUNT

Visa, Master Card, American Express, COD, Purchase Order Welcome

CIRCLE 213 ON FREE INFORMATION CARD

www americanradiohictorvy com
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Get A New Image

PC SSTV $149.95

PC Slow Scan Television is a
complete system for sending
and receiving full color amateur e
SSTV. The package includes ~
an SSTV FSK modem, SSTV
software, image capture
utilities and reference manual.
All popular formats are
supported Including Robot,
Scottie, Martin and AVT. The
system requires a 286, 386 or
faster PC with VGA or super
VGA display.

HF image transmission modes.

Have It All For Only $199.95

For a limited time we are offering both software packages with a single FSK modem
for under $200. This combination offer will let you send and receive all the popular

Call or write for our free catalog. Visa and Mastercard welcomed.

PC HF Facsimile $99

8 PC HF Facsimile is a simple,
yet comprehensive short-wave
fax system for the 1BM PC and
compatibles. It includes an
FSK demodulator, advanced
M signal processing software,

j tutorial audio cassette, and
complete reference manuai.
Just plug the demodulator into
a serial port, install the
software and getting FAX is a

snap.

Software Systems Consulting
615 S. El Camino Real, San Clemente, CA 92672

Tel.(714) 498-5784

Fax.(714) 498-0568

NOwW
YOU CAN “SEE”
INVISIBLE FIELDS

AND AVQID THEM

Most homes and offices
have hot spots with strong
artificial electro-magnetic
tields, where chronic
exposure may cause

effects.

studies. (While no absolute hazard

mental or physical problems.
fields as suspected carcinogens. You can reduce your
risk by avoiding these high-field areas.

The Trifield™ meter detects far more of these fields than any other
electromagnetic pollution meter. It’
reads AC electric fields, AC magnetic fields; andradio/microwaves. Itaiso
reads field strengths in all directions simultaneously. Every other meter
thatsells for under $500 reads only magnetic and only in one direction —
they can entirely miss a magnetic field unless pointed correctly and are
blind to radio/microwaves and electric fields, both of which cause biological

Even the EPA namesthese

s the only one that independently

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

thresholds have been established,

reduction of refative exposure is prudent.)

The TriField™ meter comes ready-to-use with battery, instructions, and
one-year limited warranty. The cost is $144.50 postpaid.

Alphatab, Inc. / 1280 South Third West / Salt Lake City, UT 84101-3049
For literature and information, call (503) 543-6545

FM TRANSMITTERS
ELECTRONIC KITS AND MORE

@ Tunes 88-108 MHz.

® Powerful 2 stage audio amplifier.

® Sensitive, plcks up sounds at the &
level of a whisper.

@ Up to 1t mile range.

® Requires 9V battery. (Not incl.) m

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

XSTS00 (E-Z) Kit

® Dyal your phone from anywhere

and listentothe sounds in-

side your home 4
® Two digit Touch Tone code 4

for secure operation.
TELEPHONE SNOOP
Call home from anywhere, enter a two digit security code,
and hear the sounds in your home . Automatically turns
on without nnging the phone, venhes code, then acti-
vates for one and a half minutes.

XPS-CASE KIT
XPS1000  (C) KIT

® Digital voice changing: male to
female, female to male, aduttto
child, child to adutt.

® Maintain anonymity on any call,
@ Button for normal operation.
® 16 levels of voice masking
VOICE CHANGING TELEPHONE
STOP THOSE ANNOYING TELEPHONE CALLS),

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

TRANSITION 2000 ...

R

§44.95

X A NEDE 5oy v ot e 151

, Tempe AZ 85282

circutt board. {inciuded)
@ Tunes 88-108 MHz
® Senstive 2 stage audio amplifier, picks up
sounds at the level of a whisper.
Including the battery, this is the Worids smallest FM
transmitter. Use with any FM broadcast receiver. Easy
XWB1000 E-Z KIT .
® Transmits a continuous beeping tone.
to 108 MHz.
® Up to 1 mile range 7
TRACKING TRANSMITTER
Only 0.7 by 2.4 inches, the XTR100 operates at voltages of 3 tof

® Mruature photo battery mounts nghton

@ Up to 1/2 mile range.

MICRO-MINIATURE FM TRANSMITTER

fo assemble, uses pre-assembied circuit board.

® Adjustable Irom 88 ) f‘
L ]

®Works with any Fum

broadcast receiver.
18 Volts and is ideal for use in locating lost model rockets, br
cydes, astomobiles, games of hide and seek, and contests.

® Digital voice changing: male to fe-

male, temale to male, adutt to child,
child to aduh.

® Use with any modular phone. ™,
® 15 igvels of voice masking.
@ Connects between handset and phone.

VOICE CHANGING ACCESSORY
STOP THOSE ANNOYING TELEPHONE CALLS!
Sound older and tougher when you want to. Not a kit.
Fully assembled. Use with singie or multi-line phones.

N

TRANSITION 2001 §59.95

TOLL FREE ORDER LINE

1-800-336-7389
ASK FOR FREE CATALOG OF OUR PRODUCTS

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

SATISFACTION
GUARANTEED!

o e

BUY WITH CONFIDENCE FROM XAND!

* 30-DAY REFUND POLICY
« TECH SUPPORT NUMBER (602-894-0992)

@ Up to 1 mile range.

® Miniature photo battery mounts
night on circuit board. \
@ Transmits at 143 MHz. ‘
® Amazing audio sensitivity, picks up (
sounds at the level of a whisper "
CRYSTAL CONTROLLED FM TRANSMI'TTER
Including the battery. this is the Worids smaltest crystal con-
trolled FM transmitter. Transmits to any scanner type re-

ceiver. Easy to assembie, uses pre-assembied circuit board.

XTL1000 E-Z KIT

stsmr amplfier.
@ Covers 110 2,000 MHz
@ Compact hand heid unt.

® includes miniature loud speaker for
audio indication of detected signals.

SUPER SENSITIVE BUG DETECTOR
When the XBD200 intercepts a signal in the 1 to 2,000 MHz
range, it emits a growl that increases to a high prtched squeal
XBD200 (C} Kit .
@ Uninterrupted 800 to 950 MHz
coverage.
® Works with any scanner thal
can receive 400 to 550 MHz. ‘
800-950 MHz SCANNER CONVERTER KIT|
If your scanner can receive 400-550 MHz, just add the
XLC900 for uninterrupted 800-950 MHz coverage. It
converts all 800-950 MHz signals to 400-550 MHz so
lou! scanner can receive them! Add our custom case
it for that *Professional” look.
XLC-CASE KIT . $13.95
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SEND MAIL
ORDERS TO: BOX 25647

® Smallest Phone transmitter anywhere!
@ Tunes 88-108 MHz.
®No battenes required,
powered by phone line.
® Up to 1/4 mile range
@ Attach 10 phone line anywhere in
house, even inside phone.

SUPER-MINIATURE PHONE TRANSMITTER
Worlds smallest FM phone transmitter. Use with any
FM broadcast receiver. Easy to assemble, all chip com-
ponents are pre-assembled to the circuit board.

XSP250 (E-Z) Kit
@ |Use with any FM broadcast recewver.
® Hear every soundin an entire house!
® Upto 1 mile range
® Powertul 2 stage audio

ampiifier.

MINIATURE FM TRANSMITTER
The XFM 100 has a super sensitive microphone and is ca-
pable of picking up sounds at the levei of a whisper-and
transmitting them to any FM broadcast receiver.
XFM100 (C) Kit .. ... $32.95
® Transmat hgh quality stereo to any FM
stereo recever.
® Buitin output level monttor 00!
Quick and easy tuning.
® |deal for use with personal CD
player.
FM STEREO TRANSMITTER
Transmit full-bodied Hi Fi stereo to any FM stereo receiver.
Separate left and right inputs and gain controls. Includes
an output booster stage for greater range.
XFS-CASE KIT
XFS108 (C} KIT .

XANDI ELECTRONICS

TEMPE. AZ 85285-5647
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DO-IT-YOURSELF AUDIO AMPLIFIER KITS

Free Catalog 213/888-8988
Fax 213/888-6868

In business since 1985

Order 1-800-52

AA

Mark V Electronics, Inc.
8019 E. Slauson Ave.
Montebello, CA 90640

Kit skill levels are specified as A beginner

120-250W MOSFET POWER MONO AMPLIFIER (6 Ibs.)

Power Output: 250W into 4 ohms RMS(42vX2 6A
transformer is usad). Frequency Response: 3-22,000HZ.

AF-2 AA

Kit:6 89.80 Asmbé 114.80 model 016. Sugqested Metal Cabinet LG-1925.

AF-3 AAA 300W MOSFET HIGH POWER MONO AMPLIFIER (7 Ibs.)

Power Output: 300W into 4 ohms RMS. 200W into 8

& ohms RMS. Frequency response: 10HZ-20KHZ.THD: <
L
)

0.03%. Signal to noise ratio:91dB. Input Sensitivity &
Impedance at 1KHZ, 1V 47K Load Impedance:4-16
ohms. Power Requirement: £55 to +85VDC 8A.Suggested
Mark V model 009 Transformer. Capacitor 10,000uf 80V
model 018. Recommended Metal Cabinet LG-1925.

120+120W PRE & MAIN STEREO AMP. (4 Ibs.)

Power Output:120W into 4 ohms RMS. 72W into 8 ohms
RMS. Frequency Response:10-20KHZ. THD: <0.01%.
/ : g Tone Control: Bass $12dB, Mid & Treble 18dB.

Kit: § 165.00
Asmb.$ 195.00

TA-800MK2 AA

100W DYNAMIC CLASS A MONO AMP. (4 Ibs.) I

Power Output: 100W into 8 ohms RMS, 125W into 4 ohms
RMS. Frequency Response: 10HZ-100KHZ. THD:
<0.008%. Signal to Noise Ratio:80dB. Sensitivity: 1V.
Power Requirements: 35 to 45VDC @ 3A. Suggested Mark
V model 001 or 008 transformer. Capacitor 10,000uf 80V

.}|SM-302 AA60+60W STEREO POWER AMP.

Frequency Response (at rated output): Overall 10HZ-
100KHZ +0.5dB-1dB. THD: Overall <0.007% at or below
rated output level. Channe! Separation (at rated output
1KHZ): Overall better than 70dB. Hum & Noise: Overall
better than 90dB. Input Sensiivity (1KHZ for rated
output): 300-800mV. Maximum Output Level: Pre-Amp
output 1 8V (0.1% THD). Power Requirement: 30V X 2

AN

Kit:$64.00 Alb$8000
SM-100 AAA 150 MHZ 8 DIGIT FREQUENCY COUNTER (2 Ibs.)
- = NS~

— —__Frequency Range: 10HZ-1SOMHZ. Gate Time: 0.01s,
==New Reloase == 13, 1s, 10s. Input Sensitivity: KHZ range 10HZ-10MHZ

intermediate or

THD: <0.03%. Signal to Noise Ratio: 81dB. Sensitivity: 1V | =~/ 1 \< S5 LG-1684 4x16x8"  32.50
RMS at 47K. Load Impedance: 4 or 8 ohms. Power LG-1924 4x19x11%%" 38.25
Requirement. +46VDC 4A or +80VDC 6A. Suggested 9 LG-1925 5x19x11%" 42.00
Mark V model 012 transformer. Capacitor: 10,000uf 80V 0 LG-1983 2%x19x8" 35.25

< P Sensitivity: Phono Input, 3mV into 47K. Line, 0.3V into | xii.4 14.75 Works from a 7.2-16V DC
47K Signal to Noise Ratio: 86dB. Power Requirement: | Asmb-$ 2050 battery. Includes a "Hi-

- 40VDC @ 6A. Suggested Mark V model 001 or 008 |Efficiency Switching Mode IC Driving Circuit”

Asmb.$ 86.95 transformer. Recommended Metal Cabinet LG-1924. suitable for use with different lights. (1 1b.)

TR-503 A REGULATED DC POWER SUPPLY

1-MARK/1-800-423-FIVE

AMA advanced!

METAL CABINETS WITH
FRONT PANEL (4-10 Ibs.)

LG-1273 3x127"

UMINIU

~~N\ //,

—

$ 26.50

POWER TRANSFORMERS &**TOROIDAL
TRANSFORMERS (5-12 Ibs.)

001 28/30Vx2 6A$30.00
002 36V x2 3A 25.00
003 40V x2 6A 32.00
**008 28/30Vx2 6A 40.00
**009 48/53Vx2 BA 66.00

-
S
S NID 012 33/40/42Vx2 6A 48.00

TY-2 A FLUORESCENTLIGHT DRIVER

fluorescent light for pon-
able and emergency use.

[ Bl (o - R 7]

it is short circut proof
M and has overload protect-
n— ion. Output vokage is
Kit:$ 18.75 Asmb.¢ 27.85 variable over a range of O-
50V. Current limit trip is adjustable up to max of
3A. Suggested Mark V 002 transformer. (1 1b.)

~T0o Q"o

It provides 3 input jack
pairs. One pair accept a
high impedance micro-
phone. The two remain-
ing pairs are for high &
low level input sources. Power Output: 60W
per channel into 4 ohms RMS. 20HZ-20KHZ.
THD:<0.1%. Input Sensitivity: Mic/Guitar
10mV,Hi 380mV,Lo 640mV. Ready to piug in
when assembled. (11 Ibs.)

SCHOOL PROJECT KITS SOURCE '

Kit:$ 75.00
Asmb.$ 94.00

0w OB NS R g, Lot igR ot

o

20mV(min.). MHZ range 1MHZ-120MHZ 20mV(min.), | SM-868 Dynamic Noise Reduction A $ 26.00 S
120MHZ-1SOMHZ  35mV  (min.), 150MHZ-200MHZ | TA-008 6W Mini-Amplifier A 9.50 S
40mV(typical). Time Base: 10MHZ crystal, +10 ppm. [TA-28 Digital Voice Memo 25.00 S
Input Impedance: 1M ohm. Response Time: 0.2s. I TA-120 36W Class A Power Amp. AA 3250 &
Resolution: 0.1 HZ: 10s gate time, 1HZ: 1s gate time, | TA-201 Mircophone Mixer Mono Amp. A 20.79 %n
10HZ: 0.1s gate time, 100 HZ: 0.01s gate time. Hold the | TY-45 20 Bar/Dot Level Display AA  41.45 2
last input signal. Reset counter to 0. DC 8V power |TY 43 3% Digital Panel Meter A 3000 IR S
Kit:s 79.00 Asmb.¢ 99.00 8daPteror 1.5VX4'D"size batteries(Adapter not included) | See our catalog for more kits! i
Minimum order $ 20.00. We accept Visa, MasterCard & Money Otders. Checks allovs 2 vieeks for clearance. Ve g
ship by UPS ground inside US (min $ 4.00) and ship by US mail outside US. Please call for orders over 2 Ibs. or
fax foreign orders. PO Orders are welcome from schools. Ve ate not responsible for typographical etrors. 127
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DC/CAD 5
introducing. .. REPEATER CONTROLLER

THE TERMINATOR With AUTOPATCH $99.95

Super H.l%‘h Dex_:siz Router -
(Complete with Schematic & PCB EDITOR)

Features the following powerful aigorithm & capability:
8 No copy protection

8 Rip-up Retry

8 Pre-routing of SMT components
8 User defined strategies

® Real-Time clean up and via minimization P SRR, SR T

MODEL «AP48608 1 b i

M
l-‘l i-'"

® Gate & Pin swapping

= 1-mil Autoplacer and Autopanning
8 Two-way Gerber and DXF a8
® Automatic Ground Plane w/Cross-Hatching ! " "'“' K e bt ST
® Complete w/Schematic & Dolly Libraries ‘

® Optional simulation capability & enhanced mode for 486 users DTMF Controlled Autopatch and 4 control outputs. Switch
® Gate & pin swapping selectable CWID. VOX or COR receiver control. Assembled
n LAYOUT SERVICE AT LOW COST * tested board. LED's for Power, TX, RX, Phone. Intel 8748

microcontroller. Board size 3.8 x 6.3 inches. You add receiver,
transmitter, power supply (12v), phone line, and antenna
system. Circuit board is top quality, double sided, plated
through holes, solder mask on both sides and parts legend.
Shipping $4 for UPS GROUND or $6 for UPS BLUE, COD
add $4. For more information call or write to;

= B a John Bell (702) 267-2704

(908) 681 - 0075 (508 681 “4733 (FAX) 1381 Saratoga St. Minden, NV 89423

" DC/CAD . . . The focal point of future CAD marker

Electronics Now, July 1995

-
N
[-<]

Miniature Transmitters and Receivers

Small, Attractive, High End Quality, 2 Channel 318 MHz Transmitter
59,049 Settable Codes, 120°-300’ Range, 1-1/4” x 2°° x 9/16”’, Assembled

<

Qty 1 5 10
RF300T 150’ Range Transmitter 24.95 19.95 15.95
RF300XT 300’ Range Transmitter 29.95 24.95 19.95

Small, High End Quality, 2 Channel Receiver for the RF300 Transmitters
1-1/4” x 3-3/4” x 9/16” PCB w/ .1” spaced pads for standard connectors
Input: 8-24 vdc Output: Gated CMOS Momentary and Latching Lines

Qty 1 5 10
RF300R  Receiver, Fully Assembled 24.95 20.95 16.95
RF300RK Receiver, Complete Parts Kit 19.95 15.95 12.95
RF300PA Pre-Amplifier. Doubles Range 14.95 11.95 9.95
Small, Economical, Single Channel Transmitter and Receiver Set
Set Code, 60’ Range, 1-7/8"°x2-3/8"x7/16” (T), 2”’x2-3/4’x9/16” (R)
Receiver Input: 5 vdc Output: Gated TTL Momentary Line

Qty 1 5 10
RF60 Transmitter and Receiver Set 24.95 19.95 14.95

Add $ 4 shipping for first item + $ 1 for each additional item. Ca. residents add 8.25% tax

...........................
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4.0 mW
Laser Pens

Beam visible up to 500°.

Laser radintion 11 smitted from
< e APERTURE.
LASER DIOOE

Laser Radistion AVOID DIRECT
EYE EXPOSURE

INCLUDES
2 AAA Batteries
Pen Size: 51/2" x 112"

SUPER
NEW LOW PRICE

$599

al

AA-1

SUPER SNOOPER
BIGEAR
Listen through
walls, hear conver-
sations across the
room. Add a para-
bolic reflector and

hear blocks away. The BIG EAR can be
hidden about anywhere. Makes an ultra
sensitive intercom. Can be used as a
1.5W AMP. We supply a mini-electret
mike in the kit. SIZE: 1"x.75" 6 to 12vDC

$10.95

BUILT $29.95

=

e

wavelength of 670 nm. Size of beam is 6mm

LDM-5

1)

—
T

4.0 mW
Laser Diode

Great for making
a gun sight.
Makes a super
experimenters
project. A beam

t § meters. Operates on 3 volts DC at

85mA. ‘Size: 10.5mm x 18.5mm.

The Exciting New
TELEPHONE MONITOR

Monitors your phone system,
See how accurate your phone
company really is!
1. RECORDS OUTGOING CALLS:
» Date & time of each call.
* Length of the call.
» What number was dialed.
* If you use a credit card it records
the card number.
2.RECORDS INCOMING CALLS :
* Date & time of call.
* How many times phone rings.
» if answered the length of call.
3. RECORDS ANY DTMF TONE :
* Detects any tone on line sent by
phone company or any other source.

Records to Screen or Floppy Disk

Complete with
Software.
Over 20 DOS
programs
provided!

8 CHANNEL
AtoD CONVERTER KIT

—

ELECTRONIC RAINBOW A / D CONVERTER
STT UP YOUR ATD COMVERTIR PROOAAM

o
-
"

aTAFnEs

s EECs To Kt

rum

v o2

oata

Foamara. AT, 801 TXT
T ManuAL
e e e b AT Gor i
‘mass essed changes!

113 4 8 8 T &

ELECTRONIC RANBOW A / D CONVERTER

A
T2

H

SRS

000

11

3

OATAAMALYSS) S 1 )

700

\-

+Connect your computer to the outside world
through a paralle! port!

* Monitor eight sperate 8 bit analog inputs
simultaneously and display them digitally
or graphically.

* Use your computer as an oscilloscope using
the provided DOS software!

* Hardware selectable 0-2.5 VOC or 0-5 VDC
input range. Chart provided to calculate
scaling resistors (resistors not inciuded).

SIZE: 3"x 2.5"x 1" case. Mates to parallel
port on back of PC.

AD-8 KIT $8995

BUILT $109.95

16 DIGIT

DTMF
DECODER

WIRELESS FM
MICROPHONE
Small but mighty
this little jewel will
out perform most
units many times
its price. It realfy

Control
anything \
by telephone *

stomps out a sig-
nal. The-WM-1 kit is a buffered wireless
mike that operates from 80MHz to
120MHz FM , the frequency of any
broadcast FM radio. Includes a mini-
electret mike. SIZE: .8"x1° 6to 12vDC

$14.95

WM-2

EASY TO INSTALL
« Connects to parallel port
* Phone line in.
+ Phone line out to telephone.

All software included!

M1 ONLY 999m

w$ 16995

from around
the world!

Enter a code (Code can be.any number

up to 16 digits) and control....

» Tum lights on while on vacation.

« Start your fumace or air before you go home.

« Switch your incoming line 1o a fax.

» Make your phone so it will not call to a long
distance or a 900 number.

» Connect this unit to the AA-1 kit and listen to
anything in the room.

Thi

Ki

schematics, parts lists , P.C.B.,
layouts for many of the Rainbow

construct our kits.

s Manual contains

ts. Use your own parts to

KIT BOOK
$14.95

station. Any stereo signal
you plug into the FMST-
100 will be transmitted to
any FM radio tuneable
from 76 to 108MHz FM. Transmit a wireless link
through an auditorium, from your car to your
camper, listen to your cd's while mowing-the
lawn,Play music onione channel sing on the other,
Clarity is excellent, aprox. 40dB stereo separation.
Length of antenna determines the distance of
transmission. Complete with stereo input level con-
trols , & crystal for stereo separation. 9v battery
operation

FMST-100 $29.95 / FMSTC cabinet $8.95

] $°7A495
el orrkT* 14 $9.95 with the purchase
ncton. BUILT $99.95 of any kit.
FM STEREO - A
TRANSMITTER Please add sufficient postage First Ib $5.00 Canada $7.00
Own your own FM radio Additional LB. Add $1.00 US FUNDS ONLY s

We will accept telephone

MasterCard

To Order Call
317-291-7262

orders for Visa or Mastercard

R

VISA .
—

(ELECTRONIC RAINBOW £)

6254 LaPas Trail «
FAX 317-291-7269

MON $21U01108|T ‘G661 AInf

Indianapolis, IN 46268

J
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COMNTET RO

RELAYS ¢ LIGHTS « MOTORS

TEMPERATURE * PRESSURE * LIGHT LEVELS « HUMIDITY

 RS-232 INTERFACE
*  DIGITAL /O

| - 8 ANALOG INPUTS
"+ 2 ANALOG ouTPUTS
2 COUNTERS-24 817

+ PLUGS INTO PC BUS
ke 2 » 24 UNES DIGITAL §/0
B
« UP TO 14K SMP/SEC
 MODEL 100.......$2 ) 02 ....8179
* OPTO-ASOLATED
- COMPLETE DMM
MODEL40.........$99 | MODEL70........%239
+ R8-232 INTERFACE

SWITCH POSITIONS « THERMOSTATS « LIQUID LEVELS
* 8 CHANNEL-
8 BITA/D/ IN
* 12 BIT 100 KHZ A/D < R$-232 INTERFACE
« 4 ANALOG OUTPUTS « TRMS, 20 AMPS
« 28 UINES DIGITAL 1/0
+ 8 ANALOG INPUTS

MODEL30.........§ MODEL45........$189
* 12 BIT COUNTER

?ﬁﬁm e
* PWM OUTPUT

+RS-232 INVERFACE
- 18 BIT A/D

- 5.5 DIGIT

1 < UP TD 60 SMP/SEC

s,
oy ikt nnict

7 Pl k2a e

o . -
ObKE W

Prairie Digital, Inc.

PHONE 608-643-8599 « FAX 608-643-6754

846 SEVENTEENTH STREET » PRAIRIE DU SAC, WISCONSIN 53578
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REACH
FORTHE
POWER.

TEACH.

No other profession has this power.
The power to wake up young minds. The
power to wake up the world. Teachers
have that power Reach for it Teach.
For information call:

1-800-45-TEACH.

Recruiting
New Teachers, IncC.

Interactive Development Environments for the Microchip Technology, Inc. PIC family of
microcontrotlers. Windows 3.1 Multipte Document Interface environments.

MicroView™ Simulation Environment

M) Yire: #3-1rly- inc.

-
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MicroView is a full-featured simulation environment for the
Microchip PIC 16C5X microcontrollers. Other simulation engines
available.

o Integrated Programming Editor, Macro-Assembler

® Bookmarks. Search and Replace, UnDo

» Error Report, Listings, Context Sensitive On-line Help
Single Step, Register Edit, Run to Line

o Full Breakpoint Capability

$149.%usp

Assemble!™ Universal PIC Assembler

fiiny I
[u. Edit Scerch Eueeuw mndw ﬁelp

_CA_PAATABLE.LST

ys % Oct 199K v2.2 File: C:\_PRATASLED . ASW

Assemble! is a universal macro-assembler for the complete line of
Microchip PIC microcontrollers. Compatible with PICMASTER
and the Parallax downloader.

Integrated Programming Editor, Macro-Assembler

e Bookmarks, Search and Replace, UnDo

o Error Report, Listings, Context Sensitive On-line Help
e COD File Format, INHX8S, INHX8M, INHX16

e Memory Window, Direct Download to PICSTART

$99.95USD

TRISYS

TriSys, Inc. (World Wide Web site at: http://www.primenet.comy/~trisys)
7830 East Redfield Road #12, Scottsdale, AZ 85260 USA » PH: (602) 905-1020 « FAX: (602) 443-3930
{PIC, PICMASTER. and PICSTART are trademarks and tradenames of Microchip Technology. Inc.. Parallax is the tradename of Parallax, Inc.]

Send check or money order. Company purchase orders accepted. VISA/MC,
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S’é’C) S) é' C) 1-800-870-1955/(919)870-1955 24-hr Fax:(919)870-5720
K ~Jun ‘uipmenl \ ()rp()rali()n One Ycar Warranty. 15 Day Money Back Guarantec. OEM welcome.

. School purchase order accepted, net 30 days. Bids accepted.
LODESIAIR Lodestar Electronics Corp. Since 1979 3% discount for prepaid order.
3121-A Glen Royal Rd., Raleigh, NC 27612

Quantity discount. FOB shipping point. Tj—-— E
DISTRIBUTORS/DEALERS WANTED. ! o J @@
MICROPROCESSO R/CONTRO R TRAININ &(;(:—sosz Su979.00 1t helps );uu leam the Imlc\sl powcrﬁxldand zopular Intel 8051/8(:52 Enllb;dgd‘d
icrocontraller in loday's appliance control. Leaming guide and experimment exanmiples include

Now, you can learn Microprocessor control with our low-cost tralners and lead yoursell |, (i 1599 00 Ulyuvcrsal Debugger/In-circuit E‘:nulawv for commonly used Micropracessors,
to the .dvlnffd 80386, 80486, etc.. Our systems will help you learn BASIC, (', and cuch as 6502, 780, M('S-4R. MCS-S1. BORR, . ete. Trace & debug program, EPROM programmer,
ASSEMBLY languages programming and M-"‘“’"'} and Micr-oprocessor/Microcontroller [),c Shell (‘an be operated with BGC-R08R or IBM PC/eompatible. Speed up your development.
hased ryrtem hardware design and troubleshooting. Experiment guide and program examples s pgx | F 8952 §699.00 In-( irciut Emulation Systems for R051/8052. It helps yon understand mi-
are Included in each tralner. Our trainers are widely croprocessor hased control circuit design. troublesthiooting. assembly language programming and
adopted by technicai colleges. debugging. 'an be operated on BGC-RORK or IBM P('/compatible. Speed up your product design.
BGC-8088 only $699.00 8088pp Trainer & Tool. CIC-100 $549.00 1BM PC/compatible /O control applications, leam
Features: Assembly language coding. assembler, Assemibly, C. and BASIC programming languages. 800-pin solderless
disasscmibler, single step and multi-breakpomit program breadhoard for circuit design andtest. [/O drivers for controlling relay,
debugger. display and rewrite registers, downloadrupioad v, step motor, LEI ). speaker. sensor, cte.. Experiment manual. Apph-
programs from/to extermal systerus. 1/0) dnvers, So-key iy cation control tnodules available, including step motor. matrix key-
large size keyboard, LD display. RS-232, UART. pnnter pad. traffic light. A/D, VA, F/V, V/F converters, sensors. etc.
mterface. two expansion slots, + 5V, 112V switching m m ‘ EDS-8809-1 $589.00 IHM PC'/compatibie(add an adapter $99.00)
puwer supply, users gnide and experiment gude. Prac- and BUC-BORR 1/0 conitrol applications include 24 experiments, such
tical control applications avalable, sich as servo and as stepper motor control and simulation, digital clock. speaker control. dot matnix LED control
stepping motor. dot inatrix display, 1¥A, A/D, sensors, . Matrix keyboard, sign lights, 8255 pollitig handshakes, electne pano. stop watch,.. more.
EDS-8811 $289.00 [:(1)PROM programmer for EDS-8804 $239.00 A/D) and L)/A converter apphications for BUiC'-808R or [BM P(*/compatible.

Boi- ¥ o {BM ('.’cmnpnll dle Bum your own EPROM in just 1 few minites. EDS-880S $479.00 Servo motor and stepper motor control for BGC-RORR or H1IM PC/compatible.
DC POWER SUPPLY RF SIGNAL GENE OR GRID DIP METER L/
S 59. S SG- . - .98 1 528
r == PS-30) 5159.00 e SG-41608 $119.00 DM-4061 $89.95 | 5-250MHz, ) ; \\ )

100K Hz-1 SOMHZz up to 450Miizon 6 bands,o plug-in coils.

0-30VDC, 0-3A.0.02%+ 2mV line 1

R gulation; 0.02%- dJmV load 3rd harmonics. 6 ranges. AM modu- 2 transistor, and | diode.
{: § I‘ »'E} = regulation, hnVims noise & npple. . Q lation. RF Quiput 100mVms to 3. AModulation. = 2K 1z Smewave. Crystal Oscilfator: 1-15MHz
¥ et i Short circwit/overload protection, @ SMHz AModidation Int. 1KHz AM, Wave absortion meter. Using 9VDCpower supply
— ca— vy e b e .
2 constant cument/vollage(t"C/CTV). 8§ « 45, Ext. S014z-20K11z AM. 3 UTO DISTO RTION METER

2 it
& Y '8
S = Pt ?3, PS-303D $314.95 dual outputs

PS-30% $219.95, 0-30VD(, 0-SA.

Audio Output: IKHz. 1Vins

SG-4162AD $229.95, with Freg. Counter 1112-150MHz, DM-3104A $799.95

—

P£8-3050 $399.95, chial. P 6 dygits, for intemal & extemal signals. 7Hclé’§)ﬁx’igﬂ7
A110 $289.95 0-60VIXC, 0-3A. el ange. 0. -30%,
8112 $399.950-00VD(, 0-5A, 2 Waa wpmy o] A_—._L_BU DIO GENERATO 0.1/0.3/1/%10/30% full scale i

AG-2601A $119.00

10Hz-1MHz, S ranges;

Output Level. smewave 0-RVms,

square 10Vp-p. ratio mcasuring 20d13

s Output Impedence: 600 Ohm. Auto Switching Ranges: Fundaniental Freq. - (foyt 10%:
- - l‘:,‘ 3 Distortion. <0.05% $00112-50KHz, Fund Resection: ~-ROAB al (fo123%; >-70dR at (fo)x10%.

LR <0.5% SOKtz-S00K Hz. Harmonic Aceuracy: £0.5dB, 1 R(fo}-20KHz
AG-2603AD $229.95, with Freq. Counter 1Hz-150M!z, 6 digits, DM-3204 $1,599.00 dual channels.

for intemal & external signals. FREOU ENCY CO UNTER
FUNCTION GENERATOR FC-52500 $119.95

g oo ool e FU-2100A $169.95 Freq. Range: 10112-220MHz:

dual 0-30VIX 70-3A(SA), a fixed SVDU/3A, indepedent tracking . " =i 0.2Hz-2MIizin 7 ranges. Sine. (HF110Hz-20MHz2,

operation. cotistant voltage and current -,IW Squere, Triangle, Puulse & Ramp (VHF10MHz-200MHz
WEEMAR SCOP @ . a P Output SmVp-p-20Vp-p. 1% Gate Time: 0.1 & 1sec.

‘ . REWE L

- 3 distortion Aax. Input. 10Vp-p.
SM.62258/C .95 £t g S
i P RL TG Tk R w  VCF 0-10V control fieq, (© 10001, fnput Sensstiviry: 3SmV 10H2-200M1z.

Freq. ADOHZzx10%,
1000Hz+ 10%i HPF).
Input: InV-100V,

SR VY, se

B108(8109) $549.95(8699.95) . AT PERMRT
0-60V1)C, 0-3A(SAL dual,  #
{independent trackinig. L.ow nipple.
8102(8103) $399.95($489.95) dual 0-MVDX/0-3AT5A), E ]
fixed SVIXC/3A, indepedent tracking operation, constant voltage
and current. Slave/Master. Serial/Parallel connection.
PS-16108(8107) $289.00($399.95) 0-16VI)C, 0-10A.
PS-2243(2245) $139.00($159.00) 0-12/0-24VDC 3A(SAI
R200(8201) $179.95($239.9%) 0-30VDCtcdigital meter), 0-
JALSA) S210(R211) $199.95(5259.95) two dignital inclers.
8202(820)) $499.95(3549.95) 3 outputs, digital display.

g

s i @

.

=N Hefirny ‘/"\xr'::g‘;' 12 PM) pG-2102AD $229.98 generates sgnals saine as F1i-2100, &-dig Dt Imped. (111) IMOlm. (VHF) S00Rm.
W i = : Marker: lAh;1 M“I\'I.h. N ﬁlKI 1. counter display. TT1. & CMOS outputs. 30ppin +1 count accuracy FC-5260A $146.00 U ——
o - fIOKHi; (FM)I.O..”MH‘Z. "7-5&?“7‘ F(-20208 $159.00 0.5Hz-SO0K Hz. Sine. Square, Tnangle 10112-600M I tz. ; S ¥ wﬁ
L I XYY +150KHz (FG)2103 $329.98, Digital sweep generator, 0.5Hz-SMHzin 7 FC-5270A $149.98 " §
ranges. Operating Mode: sweep. AM, gated burst, V(U 10Hz-1300MHz. FRSITE; ]

STEREO SCOPE 08-7%05B $369.00 tigger, 0-10M11z.
IALIGMENT SCOPE 08-7001A $369.00 0-200KHz

AM/FM STD SIGNAL GEN.

S(-4110A $1799.00

Freq. Counter. Int. 0.5Hz-SMHz, Ext. SHZ-10MHz FC-56008 $321.00
10Hz-600Mt 1.

A(.Nzlms‘:\rsl;:‘ 00 O ODU TOR (FC)ST00B $329.98 107~ F.3Hz,
RFSECTION: ) > SIGNAL TRACER/INJECTOR

s,

o
L AN Ry

Freq: 100KHz-110MHz Carrier. 9RMHz 2 2MHz. SE-6100 $134.95
3 % [ . i - . 7 . Uai

Display &-dgn LED SRS - Ouiput: 10mV. ImV &0ImV g [ . ¢ 3 e TRACER: Uigin Max. 60dB

Accuracy. . R e COMPOSITE SIGNALS: L - t " Attenuation: 0/20/40/60dB

(S 10-ES t1 count) - Pilor: 19KHz $2Hz, 0.8Vnns w ol T o & Input Imped.: 100KOhm

Resohation:100Hz (100-34.99MHzy, 1KHz (3SMHz-110MI1z).  INT. MODULATION: 400KHz, & Output Imped. 6000hm,

Speaker: 8 Ohm.
INJECTOR: Freq.: IKHz
Squarewave. Output Level. Contnuously vanable 0 - 4.5Vp-p.

AUTO. C CITANCE MET

Output: -19dBu, -99di3i, 1d13 steps. Impedence: 500 VSWR 1.2, S0dR.

IV.COLOR PATTERN GEN.

CPG-1366A $159.95
VHF NTSC.

1KHz £1%, | Vnus, distortion < .$%;L-R Seperation:
EXT. MODULATION: Freq.: 50Hz-15K1iz
L-R Seperation. »ASdB 100Hz-3KHz, ~35dB 50Hz-15KHz.

MILLIVO TER

310 $89.98
" Freq.Range: | R-150MHz
« RF Power: 0-4W/20W/200W
SHWR Measure 1.0 - o AW min.
5 Accurcy: $%-10%; S0-239 plugs.
Inprat/Outpuat Imp.: S0Q.

Ingertion Lose: O3B,
320 $89.98, 130-520M1Hz m
330 $119.98, 1.8-520MHz.
SWR-IP $26.95 | 7-150MHz,
F Power: 0.5-10W, 0.5W-100W "
SWR-2P $22.95, 1.7-30MHz, RF Power: 0.5-10W
PM-330 $136.00 1 8- S00MI12: 0-SW/20W/120W

o

channels, simultaneous measurement.

OSC OSCOPE 05-73038 $249.00 DC~TMHz:
- = meerer o Vertical: 10mV/Div;, Horizontal,
gL 3 250mV/Div, 101i2~100KHz in 4
B & ranges, 3" CRT.Intemal and
oo External Sync.: Input. IMQ/35pF
L] @  0S-7010A $369.00 D(*~10MHz
' ¢ e L0 g S"CRT, I0mV/Cin~10V/Cm, IMQ

08-6228 $344.95 20MHz/dual trace

b e
08-653 $699.95 SOMHz, dual, delay sweep, ALT tngger, TV syn.

08-61008 $1329.95 100MHz. 4ch. R traces. delay sweep,hest buy

|Freq.: 4575, 175.25, I187.28 MHz, — —— | MV.3100A $159.95 wide band (:MJ300A $139.00 10 ranges. 99.9pF ~ 99.9mF, fully sutomatic.
\RF Output: 10mV { e SHz~1MHz. 3 scales, mV. dI3 &dl3m; Reselution: 0.1pF lowest, smir w
Impedence: 75 Ohm, ¢ :.‘ " ek ; 3004V~100V in 12 ranges, 10uV 0.1% full scale &y
Fideo Output: RNC, 1Vp-p Wi 1 h 4 resolution. -70~40d13 in 12 ranges,  Accurdcy:
0dB=1Vrns 0dBm=0.755V1: £3%  0.5% of full scalet 1digit {0 99.94F, =
W POWER METER accuracy. Input impedence 10MQ, 1% of full scales 1digit to 99.9uF - E -

Notse <2%. MV-3201B $309.98 dual Display: 3 digit LED

Unit indicator: pF. nF, uF. mF. Overrange indicator.

OW-FLUTTER METE
W¥-3103 $699.98
Freq. Range. 3KHz+10%
JIS/CCIR, 3.1 5KHz10% DIN.
Range: 0.03/.1/.3/3% full scale.
Accuracy. £5%.
WF-3108A $799.98, digital.
Function: LIN'WOW/Flutter/ WTD.
Freq Cnitr 10Hz-9.99MHz.
Indication: CCIR/DIN/JIS,

-2
w2
LT

CIRCLE 327 ON FREE INFORMATION CARD

www americanradiohistorvy com

MON $21U0J03|3 ‘6661 AN

-
w
-


www.americanradiohistory.com

SuperCAD"
Schematic !
Entry Software
for the IBM PC
& Compatibles

ONLY$9900,

COMPLETE PACKAGE

LALX

07402

/% 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 j

| % Over 100 screens of on-line help information \

% Software includes part building and netlisting |

/% Add P.C. board layout software and routing software for
only *99% each .

Write or call for FREE demo disk\\//, 4
M ENTAL AUTOMATION nc

72N
ORDERS/INFORMATION 4 i
Send check or money orders to: Or Call |

Mental Automation, Inc, (206) 641-2141 i

5415 - 136th Place S.E.
Bellevue, WA 98006

sza & MasterCard orders accepted/ @

EMAC'S 10 YEAR
ANNIVERSARY
SPECIAL

It doesn't seem that long ago (1985) that EMAC built it's first
Single Board Computer(SBC). Since thenwe have built all sorts of
SBC's forall sorts of applications. During this time customers often
asked where they could getinformation on programing and using
SBC'sforembedded data acquisition and control applications. Our
response was "we don't know". This prompted us to design the
PRIMER 8085 Microprocessor Training System
with Self Instruction manual. This system starts you outin Machine
language, then takes you to Assembly language, and optionally
moves you on to BASIC or Forth high level languages. These
languages are very similarto the languages that are available for
our SBC's. The PRIMER has an A/D and D/A which allows you
process analog signals such as temperature, voltage, and light
level. As a matteroffact, examples are included that make use of
these signals. For alimited time EMAC is offering EMOS and a
PowerSupply for FREE whenyoupurchase a PRIMER with an
upgrade option($49.95) or deluxe upgrade option($64.95). With
this free $59.90 value you canuse your PC to program, download
and debug yourcode.The PRIMER is only $119.95 quantity 1in
kit form. The PRIMER assembled & tested by EMAC is $169.95.
Please add $5.00 for shippingwithinthe U.S. Upgrade includes an
RS232 serial port, a serial cable, and 32K of battery-backed RAM.
Deluxe upgrade adds abattery-backed realtime clock.

EITIAC inc.

618-529-4525 FAX: 457-0110 BBS: 529-5708
P.0.BOX 2042 CARBONDALE, IL 62902

Cellular Programming Software

$$

MOTOROLA.......c.ccocvuvererereronreronnes
NOKIA & TECHNOPHONE ..............
PANASONIC.......cccccvueeceincernrerereracens
GE & ERICSSON ......ccovvuururecncennnnene
MITSUBISHI & DIAMONDTEL ........

g ALL PRODUCTS ARE IN STOCK
;. SHIPPED OVERNIGHT UPS/COD
. 609-751-2242 Ext 2
132 | FAX 609-751-5549 ¢ FREE TECHNICAL SUPPORT

T PRICES $3

WE'LL BEAT ALL COMPETITORS’ ADVERTISED PRICES

ABOVE 9122 ALLMODELS SOFTWARE OR LOADER FROM $395.00
100 - 101 - 121 - 201 - 400 - 405 - 415 - 515 — TANDY MODELS
P100 - P110 - P120 - P180 - P400 - P600 — ATT3610

ALL PORTABLES HP600 - HH700 - HH900 - EBH30 - EBH40 - EBH50 - EBH60
HOTLINE - POCKET Il - MICROPORTABLE - AH97 - AH98 - CT100 - CT700
3500.- 4500 - 20X - 22X SONY .......ccc. CMR-111-333

MOTOROLA SOFTWARE TO REPAIR LOANER AND OOOFFFFF

CopyCat®

No PC — No Loaner
Only 10 Seconds
Programs & Repairs
Complete with Cables

L ]
All Motorola Including
Digital - Analog - All Versions

® % X
Models Available from $2300.00
* k&
Sony - Ericason - Panasonic

Audiovox - NEC - Mitsubishi
Dimontel - GE - Uniden

CIRCLE 286 ON FREE INFORMATION CARD
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Solutions for the Test Instrument

_FREQ. COUNTER

T Ao e

PONER SUPPLY
>

1 YEAR WARRANTY
15 DAY MONEY BACK GUARANTEE

Four Instruments in One Instrument

T RN i el MT-100 [1]Function Generator [3/Power Supply
t — — | ! « Sine, Square, Triangle, Pulse « 3-1/2 Digit LCD
Oy - L e el [ v Skowed Sine. Ramp, FTL. Triple output: #1. 050V, 0.5A MAX
i b - | b b L4 - . O~ , U
e | e el Reg. $599. * 02 Hz ~ 2MHz #2,15V, 1A #3.5V, 2A
L. da i - T - 4 . .
M et @ .o s $399.00 [2Frequency Counter  [4]Digital Multimeter
AR | e ] Yy | > 4 . « 8 Digit LED o 3-1/2 Digit LCD
“age®, *-‘T-‘-’?‘-“-ﬁ-f“‘jj ot « 1 Hz ~ 100MHz « DOV, ACV, &, DCA, ACA
- — e 1 (1 Hz + 1 dgt. + Time Base Error) o 1+ (0.5% + 2 dgts)
SWEEP FUNCTION GENERATOR MULTI-METER

2MHz Sweep Function Gen. w/Freq. Counter
FG-150

FG-140 2MHz Function Generator

¢ 0.2 Hz ~ 2.0 MHz,

Reg. 5269, $149.00

FC-200

1.0GHz Frequency Counter, High Resolution

¢ 1.0Hz ~1.0GHz

* 4 Digit LED Displa T
Jestes | pag 5399. $229.00  IDFDT| Reg. $399. 321 9. 00 gL L
Triangle, Pulse, s - e Triangle, TTL, v * Auto & Manual
Ramp, Skewed - Putse, Ramp, Range
Si RioKowe L = oA, B SkewedSine S’Lg
ine — 4 _-u-* 5 1 e LinearfLogarithmic | * 4 Selectable Gate
* VCF, Symmetry SmdTmErw T ETNE | Sweep ‘ :3. = = R g = i Times
» Variable DC OO i e i » 10 MHz Freq. = s * 1MQ & 50Q Input
Offset Control Counter . Impedance

PS-500 DC Power Supply
Reg. s249. $159.00

*0-30VDC
*01-~3A
* Short & Overioad Protection

GoIdStar 0’scopes

Cursor Readout & Digital Storage

Call fo»
BMC Unbeatable Prices

[ |
Ay

Deluxe 0’scopes w/Phillips GRT.

0S-3304  Reg. s499. |08-3304 25MHz, Dual Trace | 0S-3315
9.00 |[3]* OC to 25 MHz. Dual Channel 40MHz, Dual Trace
+ 6" Rectangular CRT with
Internal Graticule 10xBcm Sweep Delayed
Phillips P31 $5
o {Jntl:e;ﬁ;ratlor)m LED. ,2"7' $799. 49'00

* High Sensitivity 1 mV/div to
2mV/div X-Y modes, Z Axis
(intensity modulation)

* Rise time 14n Sec. or less.

o Full TV Trigger for TV-V & TV-H

» Acceleration Potential 2kV

* 60MHz (X1.X10) Probe Kit: 2 sets

* Power: 115/230V AC

08-3324 Reg. $599.

99.00

¢ DC to 40 MHz. Dual Channel

M H ¢ Delayed Sweep
0S-3324, 3 Function R

[1]* 0s-3304 7 decade

* §* Rectangular CRT with Internal
(2]* Oual Component Tester/Comparator | ¢ 2tic e 10xBcm (Phillips P31)
* Triple DC Power Supply ¢ Uncalibration LED.
0S-3344 Reg. $899. 3l 5VDC, +12 VDC, -12VDC * High Sensitivity 1 mV/div to
649.00 2mV/div X-Y modes, Z Axis
L H (intensity modulation)
os 3344’ 5 Functmn * Rise time 8.5nS or less.

o Full TV Trigger for TV-V & TV-H
¢ Acceleration Potential 12kV

* Variable Hold Off

* 16ns ~ 1.0s Time Base

(] + (2] + [3] +o0s3324

[4]° Frequency Courter
100MHz, 7 Digit LED Display

BI\/[CZ:;ém&M

20 Highpoint, Dove Canyon, CA 92679
CIRCLE 285 ON FREE INFORMATION CARD
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2 yr. Parts/Lahor Warranty

800-532-3221

(714) 586-2310 Fax (714) 586-3399

PS-540 DG Power Supply
Reg. $399. $289.00

¢«0-16VDC
¢01 ~10A
¢ Short & Overioad Protection

BelMERIT

DM5050C
DM5100

Reg. $149.

$89.00

Deluze
Holsler

Features (DM5050C/DM5100)
o Basic DCV Accuracy: + 0.25%

* AC/DC Volt & Amp, Ohm

* Diode, Continuity Beeper

¢ Alligator Clip Test-Leads

* Lead Holders/Velcro Strap Holster

DM5050C, DMM + Capacitance

' Function Generator * 60MHz (X1.X10) Probe Kit: 2 sets ¢ 9 Function / 42 Range
0.02 Hz t0 2.0 MHz » Power: 115/230V AC * Multimeter
) Ohm: Up to 2000MQ
Oscillescope Probe Kit |  Capacitance Meter | Pen-Type DMM wiLogic| Multifunction DMM | , A7 27002000 1 e Rango)
Switch Selectable X1/X10 0.1
. .1pF - 20,000pF
' Reg. $79. $49.00 | Reg. $79. $59.00 /e.¢ $89. $59 00 Sl e
[ e o Trig Lam
cM210 | | DM150 | DM3050 grame
* 31/2Digit . 31/2El))ig'v} .3120qt | DM5100, Wide Range w/Logic
LCD ¢ Dual Display ¢ 1.5"BigLCD i
¢ 0.1p-20,000uF ° A\éto & Manual * Heavy %uty. : J\Ltf)uggevoer: 6?15 o
HP-9060, 60MHz 9 Ranges * DCV, ACY, | 20A AC/DC | D
, + 0.5% basic ACA, DCA, Q + Capacitance ata Hold & Peak Hold
Reg. $29. $19.00 o « Logic . Fre%uencyc * Freq: Up to 20MHz
HP-g150, 150MHz * Zero Adjust CMOS/TTL * TR-hFE * Amp: Up to 20A AC/DC
R., $49. Knob ¢ Data Hold + Diode » Ohm: Up to 200MQ2
o TestLeads & * Diode § « Continuity oC § it - 1p - 200uF
HP-§250, 250MHz Buitin + Continuity * Holster apaciiance:1p W
Reg. $59. Socket . . Log|c: TTL, TRhFE

o —
VISA.
——
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CORP. — =

PACKARD 86408-OPT 323
SOLID STATE SIGNAL GENERATOR

w/o synchronizer) Frequency range: 430 KHz to 512
MHz to 1100 Mhz with external irequency doubler
option supplied. Ten Frequency bands in octave in-
crements from 500 KHz: band 11 for doubier use. Ac-
curacy: 6 digit LED read out. Stability: <1000 ppm
Output power: -145dBm to +10 dBm (0.013 V 1o 2V!
Tnto 508, VSWR <2.00n2Vand 1 Vrange<1.3 on
other ranges >. Modulation: Internal AM, Fm and PM
Puise trequency: 0.05 to 5 kHz. General: Power Re:

amps. Size: 6" (h} X 19: (W) X 131" (D). Wt. 60 Ibs.
Incluces ruggedized case and manual.
Price: $795.00
Current Hewlet! Packard Prices: $12,050.00

TEKTRONIX 492 PORTABLE SOLID
STATE SPECTRUM ANALYZER

Frequency range: 50KHZ to 21GHZ to 220GHZ weith
external mixers (not supplied)

Bullt-in Digital Display Storage (Option 2)

Built-in RF Preselection (Option 1)

Built-in Frequency stabilization and 100HZ
accuracy

Sensitivity: ~95 dbm to -5 dbm {Option 3) depending

quirements: 100,120, 220,240V, 48 hzto 420hz,2 [

on option and frequency, at 1KH2 resolution

CRT read out of display parameters. Dynamic range

{on screen) 80db. CRT size: 8 X 10 cm. Resolution

Bandwidth: TMHZ 1o 1KHZ {100 HZ-Option 3).

Power: 210 watts, 115V/60Hz. Weight: 441bs. Size:

6.9" X 1229 x 19.7" -
Price: $7,650.00 Option 1,2,3
Price: $7,350.00 Option 1,2

13406 Saticoy Street, North Hollywood, CA 91605-3475

(818) 787-3334 (800) 235-6222 FAX (818) 787-4732

(L) A QUALITY SATELLITE

SCPC AUDIO RECEIVER

AT AN AFFORDABLE PRICE

2518

SCPC AUDIO RECEIVER

SLPL
@ Jop

o voiumn

UNIVERSAIL

UNIVERSAL SCPC-100 AUDIO RECEIVER

TN MM powtn .
o

Doww Tumet  wew  EmtEn

SERVICES ON SCPC RADIO

ALL SPORTS - NEWS NETWORKS - AP - UPI - RADIO NETS - HOMETOWN SPORTS
- TALK SHOWS - MUSIC (CLASSICAL, JAZZ, ROCK) - MAJOR RADIO STATIONS -
FINANCIAL NEWS - NEW, QUICK LOCATOR CHANNEL GUIDE FURNISHED - OVER
430 CHANNELS AND GROWING!

FEATURES OF THE SCPC-100

MICROPROCESSOR TUNING, EASY TO TUNE - 50 CHANNEL MEMORY RECALL -
WORKS WITH 950-1450 SYSTEMS - 3-MINUTE HOOKUP - 1/2* DISPLAY - C AND
Ku BAND SCPC - DOES NOT DISABLE VIDEO IN USE - USE WITH HI-FI SYSTEM -
RECEIVES ALL SCPC CHANNELS - SIMPLE TO USE - TUNE ALL "HIDDEN" CHANNELS.

INTRODUCTORY PRICE $439 + s&H

UNIVERSAL ELECTRONICS, INC.

4555 GROVES RD., SUITE 12, COLUMBUS, OH 43232
(614) 866-4605 FAX (614) 866-1201

st kept secret!

Thee\\ular Industries be

You can have multiple Cellular Phones on one number. Whether you want to start your own business offering
this service to your custorners, or just want to program your own phone. We have the knowledge. expertise,
experlence and technology to get you started. Full or part-time, this is one of the best money makers of the
decade.

Software, Hardware. & Cables

We stock a full line of equipment to program many phones directly through
the data port WITHOUT opening the phone. We have Hand-Held programmers
from just $19951 We offer full technical support & all products are fully tested

Electronics Now, July 1995

and guaranteed

Buy Pre-Programed Phones from Us!

Get a second or third phone with NO ADDITIONAL MONTHLY CHARGES: Motorola "BAG" phone $299,

PT650 ‘FLIP* phone $449, NEC P120 $399. Many others avallable, or send us your phone, WE OFFER

SAME DAY TURN-AROUND! PROOF OF LINE OWNERSHIP REQUIRED.

;’m California Grapevine Communications

AND COD. WELCOME! Fax on demand, call from your fax 24hrs. (714)-581-7460
10 YEARS EXPERIENCE IN THE CELLULAR INDUSTRY...Gall: (714)-581-2121

=y
w
o
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ORDER TOLL FREE

1-800-669-4406

A DIVISION OF MING E&P, INC. 818-913-65 24 hr- FQXZ 8]8'9]2'9598

IC TESTER/IDENTIFIER DIGITAL VOICE MODULE

The Data Genie HT-28 is a The DVM-58D has variable length message capabiliities and can |
portable, stand-alone IC tester store up to 16 individual messages torimmediate playback. Use
and Identitier. it can test and b . it to add real voice prompting or instruction to any project, via
identify most TTL 74 and CMOS the mic. input. Standard 1Mb DRAM on-board (32 sec.@ 32K bps)
40/45 series of IC's as well as . i ’ with options to expand up to 16Mb (8 mIn.@ 32K bps). ADM
being able to test 4164-411000 ! recording with selectable 16/32/44K bps sampling rates and
and 4416-44256 series of | very low power consumption.

DRAM's. Powered from the ' || .

Included AC adaopter or - b
aikaline batteries (optional).

¢ Up to 600 hours of operation
onfour "AA® alkaline batteries.

« Automatic power shut-off to ¥ .,..
conserve battery life.

o Lightweight, easy to use and
carry, weighs only 14 oz.

ST ANDY “c SR
i #MI-10-5858  $89.95

—gi- 1Mb DRAM $5.15
#MI-12-2800  $189.95| 4aMb DI?AM $2] 95

RF TRANSMITTER + ENCODER MODULES RF RECEIVER + DECODER MODULES
he TX-99 interfaces with the TX-  The TX-01 Motherboard can ‘ | The RE-99 interfaces with the The RE-01 Motherboard will
D1 asthe RF carrler module. 300 encode a 12-bit address | |[RE-01 as the RF carrier's decode a 12-bit address or
Hz AM with a typical range of code with 4096 possible code receiver module and 8-bit address with 4-bits of |
100" line-of-sight. (Key-chain combinations orcan be used requires only a few solder data, depending on which
ransmitter is also avallable, model  to0 encode an 8-blt address | |[connections to mate the of the two included IC's Is
X-99K $15.95) code with a 4-blt data code. two. 300 MHz AM. installed into the board.

#MI-10-9903  $5.95 #MI-10-001E  §9.95 ’ #MI-10-9904  $6.95 #MI-10-001D  $14.95

PC INTERFACE CARD PROTECTOR PIR DETECTOR

The Data Genie P-300 is a | |The Medusa Passive Infrared
device that allows quick | Detector has been tested at 20V/
and easy instailation of m over the frequency range 20 to
| add-on cards or prototype 1000 MHz, proving that the unit has
circuits for testing ultra-high RFlI protection and
externally on your PC reliability. With N.C contacts
without having to turn off including tamper, plus selectable
the computer. Maintains pulse counts of 1.3 or 5, Medusa
i compliete protection for makes for confidenf instailations.

your motherboard via the Detects ambient body heat and
bulit-in protection circuitry movement to trigger your connected
& current limit fuses. Adds security system. announcement buzzer.

3 expansion slots. #MI-12-P300 $349.95| | OFWOmingdevice. Ly q13300 $24.95 3+ at §19.95 each.

ER POINTER Now Available

The Infiniter 210" Laser Pointer's high-tech, lightweight aluminium| ‘95 SPRING/SUMMER Catalog | For

housing. incorporates a mode switch which allows you to select | Technical

between a solid beam or flashing beam to enhance any e Digital Voice Products
presentation. Projects over 150' and even works well on overhead o RF Remote Control Products SUppOf/
projection screens, Great for the conference room. exhibition| e Syntax Prototyping Boards Call
hail, censtruction site. museum. etc. e Holtek Encoder/Decoder IC's & other

components. . (818)

e Data Genie Test Equipment

and much, more! 912-9864

If you are a past or current customer, you will soon
be receiving your copy by mall.

#MI-16-0007 $59.95

BY MAIL. S&H Charges Continental US, up fo 3 Ibs. Add: S&H Charges Canada, up to 3 Ibs. Add:
ORDER M, UPS Ground S 6.00 US Postal. First Class $ 10.00

uPs 3-Day $ 8.00 Prepayment by credit card required.
ELECTRON lcs I 23 UPS Blue $10.00 Sory No COD orders.
17921 ROWLAND ST UPS Red (Next Day) $20.00 (S&H Charges INTERNATIONAL: CallfFax for quote.)

COD's Add: $4.50
INDUSTRY, CA 91748 Car Ordlers Adct 8.25% Sates Tox All ptices subject to change without notice.
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CABLE CONVERTER SPECIALS

1
Sigma 550 99.95
NEW — 86 channel O & I compatable
Last channel recall — lightning protection
1 year warranty
Timeless 550 P/C
Same as above, different manufacturer
with parental lockout. HRC switchable
1 year warranty
Northcoast Excell
American manufactured!! 70 channel
Fine tuning — Standard HRC tuning through
remote, sleep timer. Green LED w/dimmer
Parental lockout. Deluxe! A/B twinline available. . .

109.95

United Electronic Supply
P.O. Box 1206-PE
Elgin, IL 60121

708-697-0600

Orders Only Fax Number: 708-658-9515
No Illinois Sales

Hours: Mon - Fri: 8:30 — 5:00 pm CST

CIRCLE 277 ON FREE INFORMATION CARD

5
75.00

85.00 75.00

NEW ITEM

Zenith Universal Remotes
Fully Programimable
New Program / Learn Type
Combines both functions
for
VCR / Cable / TV [/ Stereo
All in remote.

As low as $1995

24 Hour Answering Machine for orders

449"

ag piN bonnects to standard
ZIF

« Easy to use software,
on-fine help, full
sceen editor

« Fast Programming
(EMP-20)
27C010A, 23 seconds
280020, 34 seconds
270040, 95 seconds

e Made in USA

1 Year Warranty

« Technical Support by phone

30 day Money Back Guarantee

PC parallel printer port

Device Programmers
? 3 PB-10 Internal Ca

 FREE software upgrades available via BBS

31 3995

rd for PC

UL

* 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
(3| 208 » GAL, PLD from NS, Lattice, AMD-16V8, 20V8, 22V10 (EMP-20 only)

9117x53Nx1|I4
FOR MORE INFORMATION CALL

NEEDHAM'S ELECTRONICS, INC.

asterCar m
e oo ==

CIRCLE 257 ON-FREE INFORMATION CARD

(916) 924-8037
BBS 916-924-8094
FAX 916-924-8065

4630 Beloit Drive, Suite 20
Sacramento, CA 95838
(Monday-Friday, 8 am-5 pm PST)

www americanradiohistorv com
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Get the Best

Universal DiaonoStcs 100iHit
wose=2" 01 1@ MAPKEt!

Featuring these
two top-rated,
award-winning
diagnostic

tools from
MIGRU 2000, Inc:

Call for upgrade pricing &
complete new features list!

UNIVERSAL p/;wff,is;'lfl
Fully 0/S independent
_ magnﬂs]ic sunware...

A X
SOFTWARE

be selected for testing. ¢ ERROR LOGGING—Auto-
matically inputs errors during testing to an error log.
¢ AUTOMAPPING—Automatically bad sector maps
errors found on hard disks. ® IRQ DISPLAY—Show
bits enabled in IRQ chip for finding cards that are soft-
‘ware driven. (Network, Tape Backup. eic.) ¢

- CHECK—Talks directly to hardware and shows

Pddms and TRQ of devices that regn&n¢0 [EMO

“ﬂﬁ—msphvs any physl‘eal bl-o lE- mory ."!

;‘ use; e !

i "__' :
T

e

B
e, 2.0 -L;.l-'-.
T_[ I“"

e

| 15_’ rvi!‘ A EISAL POST CARD FOR ALL PCs

Winners of these awards:

VIE

EEE T
USER S CHOICE
AWARD

“You name it,
this tests it. If you
maintain PC’s,

you'll love it.”
—Jerry Pournelle,
BYTE Magazine, May 94

SERVICE NEWS

PRODUCT OF THE MONTH

Gowt. Serv. #: GS-00K-94AGS-5396

4 Includes pads for voltmeter to attach for actual volt-
age testing under load. ¢ 4 LEDs monitor +5vdc -5vdc
+12vdc -12vdc. # Monitors Hi & Lo clock and 0SC
cycles to distinguish between clock chip or crystal
failure. # Monitors /O Write and /0 Read 10 distin-
guish between write and read errors. ® Monitors

.-W W,ﬁ mhbnmemldkess-
i ) failures. @ 'lmus

r|
-*".

vViICRO

=rnr

call Now for Special Pricing: 1-800-864-8008 or rax (818) 547-0397

1100 East Broadway, Suite 301, Glendale, California * Phone 818/547-0125 « Fax 818/547-0397
International Orders please call: MICRO 2000 Australia: 61-42-574144 « MICRO 2000 Europe (UK): 44-462-483-483
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o DIRECT CABLE SUPPLY
MWK e

THE WOAD'S BeY DON'T PAY RETAIL - BUY FROM THE WHOLESALER

SOUACE OF AFFORDAS

$SAVE SAVE SAVE S$AVE S$SAVE
DEALER DISCOUNTS FOR SINGLE LOT PURCHASES

DECODERS

TVIT-3G ¢ S xor g B ore st { ALL JERROLD ......... $69.95
STEALTH ............ except DPBB .. ......... 79.95
MBO-3 olivs b BB e s b ALL SA (except 8590) ... ... 79.95
PPG-3 .............. ALLPIONEER ............ 95.00

PLAIN CONVERTERS
I SA/REMOITE 2« ls 0 v @ 5E X o amsn mism e nas et nsdd - $89.95
R0M $ 5000 el CENTURY/SLEEP/PL/REMOTE ... ............... 79.95
' NOVAVISION 5600 . . ... fORIPIO wyisce 3w ses b wmpie $249.00
NOVAVISION 5700 .. ... TOJER! s D amdl v @ adtras ..239.00
NOVAVISION 5800 . ... forSA ................. 239.00

30 DAY MONEY BACK GUARANTEE!
24 HOUR SHIPMENTS! QUANTITY DISCOUNTS!

Call for larger quantity pricing. All shipping & handling at customer’s expense.
Anyone implying theft of service will be denied assistance. No PA sales. W4

IS NOW AVAILABLE!

Hundreds of LASERS, LASER experiments,
plans, LASER light-shows, books, hard-to-find items,
all at surprisingly affordable prices.

Call for your free copy today !
(909)278-0563

ALSO USE OUR FAX-ON-DEMAND CATALOG

(909)278-1225

24hr catalog, call from your FAX machine.

< ATTENTION CABLE VIEWERS <+
CABLE VIEWERS.. .get back to your BASIC cabie Needs
Call 800-577-8775

For information regarding all of your BASIC cable needs.

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT
** PRICE

¢ EFFICIENT SALES AND SERVICE

> WE SPECIALIZE IN 5, 10 LOT PRICING

< ALL FUNCTIONS (COMPATIBLE WITH ALL MAJOR BRANDS)
+ ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING

BB A S f T e prs R O Ui
gl ELECTRICAL HOURS: Monday-Saturday 9.5 C.5.T.

g WAREHOUSING “Roter 1o stes persane os specieations.

§ CORPORATION P.O. Box 8180 s Bartlett, IL 60103 s 800-577-8775
138
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MCM Electronics is the .
comprehensive source for = ¢ \
all of your service needs. We : -
feature the entire line of
TENMA Test Equipment, N |
along with Fluke, B+K, Hitachi . S

and Leader. In addition, we
stock a huge selection of
repair parts including belts,
idler tires, video and audio
heads and over 10,000
semiconductors. If you
service electronics, we have s D and LCR Mete L -
what you need. Discover for ' ’
yourself the MCM Electronics
difference, call for your free
324 page catalog today.

MCM
__ELECTRONICS

OV Lowe Naw

Benchtop
Test Equipment

ALl TOUL FREE 1-000543-4330

PAX 1-813-434.6949

L
op 1 Hard to ) 2
ond 0 #
®

€
<
0] 0 B
©
0 &
m
SUL 1 4 I g
MCM ELECTRONICS™ g
650 CONGRESS PARK DR. &
CENTERVILLE, OH 45459-4072 ;
A PREMIER Company g

-
w
[7<]
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* Use an 8051 core processor which has
8 channel 10-bit A/D, PWM.

* RS232 port and 24 more 1/0.

* 32K ROM and 64K RAM.

* Two 26 pin headers for expansion.

* $120 each SBC, 40x2 LCD $20.

_ High performance development system

gives you features of assembler,

disassembler, monitor and example

programs, plus real-time

execution and debugging

($70).

= Elghl channel 8 bit A/D converter.

* 32K ROM and 32K RAM.

* RS232 port and 24 more 1/O.

* Two 26 pin headers for expansion.

* $120 cach SBC, 40x2 LCD $20.

* The real-time integrated development
system ($70 more) includess Assembler,

Disassembler, monitor and example
programs, plus Simulator/Debugger.

* Simulates 8048, 8051, 8085 28 Z80,
64180, 6800, 6801, 6805 6809, 68HCI11,
6303, 6502, and 65C02.

* Assembler, Disassembler, and Windowed
Symbolic Simulator. Supports on-board
debug through RS232.

* $100 each CPU (S/H $8).

* Emulates ROMs (2716-27010) or RAMs
in 8- and 16- bit systems.

* Window/menu driven interface.

* Provides 8 hardware breakpoints for
8-bit systems.

* 8195 (2716-27256) or  $245
(2716-27010), 90 day warranty.

* 15 day money-back guarantee.

* Optional assembler, disassembler, and
ROM debugger add $100 each CPU.

* Other CPU development systems and
custom design are also available.

J&M Microtek, Inc.

83 Seaman Road, W Orange, NJ 07052
Tel:(201)3251892 Fax:{201)736-4567

“NOW BUYING”
$$ BEST PRICES $$
AVAILABLE

| |SCIENTIFIC PIONEER
ATLANTA 5135 THRU 6300
8536 THRU 8600

ZENITH JERROLD
1086THRU 1612 DPV5
DPBB212
TOCOM THRU
5503A DPV7
VIP THRU 5507 DPBB7

| Midwest’s Largest Brokers
(We buy quantities of one to one thousand units)

| NATIONAL CABLE BROKERS |
(219) 935-4128 |

Easy to use,
Tons of Memory,
1/Q, & features:
34 digital /Os (7 RQ)

+ LCD/Keypad port
+8ch 100 fast A/D

16.8MHz 68HC16
RS-232 & RS-485
RT ciock option

Affordable “C" compiler/ ibrary
Multi-tasking kemel
Up to 256K ea. SRAM, FLASH memory

INTEC INOVENTURES INC.
Ph: (604) 721-5150 FAX: 721-4191

[

PIO TEST SC-7

50 - $2.35 Ea. 50 - $2.00 Ea.
100 - $2.00 Ea. 100 - $1.50 Ea.
500 - $1.18 Ea. 95 Ea.

500 - $
Send Cert. Check or Money Order to:
K&K Electronics
P.O. Box 2597, Alliance, Ohio 44601

orcai: 1-800-356-6238

PRINTED
CIRCUIT BOARDS

LEAD TIME PROBLEMS?
CALL THE PROFESSIONALS

¢ Single Sided * Double Sided PTH
e Solder Mask e Component Screen
¢ Prototyping ¢ High Production

AMERICAN OWNED
AND OPERATED
Making PC Boards Since 1966

CALL OR FAX FOR PRICING

K& KELECTRONICS
170 E. Market St.
Alliance, Ohio 44601
1-800-356-6238 Fax 216-821-6380

" BLACK FEATHER ELECTRONICS

3 1/2 Digit LCD Panel Meter il Stepper Motor Controller Kit

Camcorder Video Tape

Features: 200mV full scale input 9YDC opera-
tion. Decimal point selectable. 13mm digit
height, auto polarity indication, zera reading
for 0 volt input. Measures 2.67" x 1.73" x
0.28" above panel thickness, 0.57" overall
thickness. LCD size: 1.83" x 0.8": Hus many
useful opplications ond is easy to install.

(ATH PM-1 $17.00 each  (AT#SMK-)

This kit allows you to adjust the speed and direction
of a stepper motor. You tan move the motor in one
step increments or rotate it o a constant speed.
Visual indicators show the sequence of mofion.

Includes stepper motor, pc board,
tions. {12vdc pawer source not included.)

$25.00 each

HI-8 120 MINUTE TAPE {used)

They were recorded on once and played anly o
few times. Made by o major brand name manu-
facturer. Professionol series metal tapes.

Includes plastic jewel box.
WI# (-1 $3.00 each

10 or more'- 2.80 each

parts ond instruc-

1-800-526-3717

645 Temple 78 A Long Beach A Californio 90814
A (310) 434-5641 A FAX (310) 434-9142 4

1. California residents must include sales tax.
2. Checks and money order accepted.
3. Quanties limited = prices subject ta change.

mBlack Feather

A VATVAVAVTAVAV A
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CONSUMERTRONICS
2011 Crescent Dr., P.O. Drawer 837
Alamogordo, NM 88310
Vaolca; (505) 439-1776, 439-8551,;

8AM - 8PM MST, Mon - Sat
Eax: (505? 434-0234, 434-1778 {orders
only; if you ge

aa Tach art (relates directly 10 your
order or prospectiva order): Tues. and Thurs. only.

10% Off on orders $100+, 15% Off over $200+
Add $5 total SH EJS, Canada). All ilems in slock. VISA,
MCard OK. No COUs or "bill me*s. Hew call&)ﬂ {200+ of-
fers) $2 w/order, $5 whb (check or MO) - NO [ree calaing.
Since 1971. As seen on CBS "60 Minutes,”
Farbas, etc. By John Williams - former Lockheed Senlor
Engineer, NMSU Computer Science Professor, NiH Heaith
Physicist. Wanted: ¢ MAC lici, PC386, better - buy, trade.
*All software supports ali [BM-PC com-
patible x86 systems (B086 - Pentium)

Off-Tha-Shelf HARDWARE
Van Sysiems, Uala Lard ReadsvW
ATM2, RFEMAzdavlitrasonicdR JammersDetec-
torsRecelversXmitters, SecurltySurvelllance De-
vices, EM Lab/WeaponryCountermeasures, Neur-
ophonsAlletiesanymusResonani Crystal Radlon-
Ics, Volce Disgulsers, Phone Color BoXes, Line-
man's Handsets, DTMF Decoder, Bug & Tap Detec-
torBlaster, CarjackKidnap Foller, Hearlng Rsslslor,
Shrisk Module, TENS, 6th Sense Communicator,
Subliminal MlxezAmp, Levitator, Vortex Generator,
Noise Canceillng System, Unknown Presence De-
tactor, Elecironic Dowssr, Baclerla Detectlon KIt -
many, many more devices. See our New Catalog.

| |CELLPHO! |E_MODIFICATIONS

See our Catalog for our iniamous cellphone modfica-
tion guide ($69) - detalled, comprehensive, covers all
makas - 10 times more Info than compettor's “guide”).

grs,

volce, enter "#11 #11° any time}; 24-hr | Al

STOPPING POW
/5 reported on CAS “60 ¥ 3 -
vices can slow down - even stop - watthour meters -
whita loads draw full power! Device simply plugs into
one outiet and normal loads Into other outlets. Also de-
scribes meter creep, overload droop, efc. Plans $29.
ANUAL; Extemal magnetic ways {applied to
the meter itseif) to slow down and stop watthour meters
while x:lrawlna| full loads. Plans. $19. KW-HR
METERS: How watthour meters work, Calibration,
ermor modes"many), ANS) Standards, etc. Demand and
Polyphase Meters, Expermentat results to slow and
stap meters by others. $18. Any 2 $34. All 3, $59.
AUTOMATIC TELLER. MACHINES
crimes, abuses, vuinerabllities and defeats ex-
Eosudl 1004 methods detalled, Include: Physical, Reg.
. cipher, PIN compromise, card counterfeiting, mag-
netic stripe, faise front, TEMPEST, Van Eck, tapping,
spooting, inside job, super-cool, vibratlon, pulse, hig!
voltage - others. Case histories, law, countermeasures,
detailed security checKlist, labeled Intemal photos, fig-
ures. ATMs contaln up to $250,000 In cashl Recent

$350.000 ATM crime spres stilf unsolved) $39.
CREDIT CARD.SCAMS

Carcholders, merchants, banks suffer $ Billions i

losses annually because of credit card fraud. Describes

every known means of credit card fraud and scams.
Protect yousself! $29.

CONS, SCAMS & SWINDLES

Cons & scams and related Swindles fleece Americans of

$100+ Blllion per yeart The most comprehensive sur-

vival manual on cons & scams of all kinds - lrom the

classic lg hl-tech. Details on 100s a{nd thelr many varia-
gasure L

olice radar Is fascinatingl R also has emaf fa

20%! Every known emmor mode - stealth method and ma-
tedal used to minimize radar reflections - tactic and
strategy to fight unjust radar tickets (that cost you
$100s in insurance and risk cancellation) - methods to
detect and [am signals - fuliy described! $29.
SECRET & SURVIVAL RADIO!
ptimum survival ana securty racio equipment, meth-
ods, freq allocations and voicedata scramblingncod-
Ing. Includes small recelversiransmitters, telemetry. an-

(Do Speclal Projects (below) for up-to-date
Software}

| SPECIAL PROJECTS

We 0 D difnaintaintonsult on
any devic%yslemocess?ro]ecl - electricattlectronlc/]
phonetomp AF Vautomotive for bus-

b on need. ] L
Describe and include $30 pre-engineering fee (does not

obilgate you). Time and cost estimates In 7-10 days.
The HACKER FILES
ompliation of §00s of the besi articles written {In

ASCIIznby top hackers & phreakers. Covers every major
topic in hackerdcml 3 HO Oisks* $59.

VOICE MAIL HACKING
How Volce Mail E8x (VME) systems ale used and the
specific ways they are hacked. Includes ASPEN, MES-
SAGE CENTER, BIX, GENESIS, EZ, SYDNEY, PHONE
MAIL, AUDIX, CINDY, CENTAGRAM, SPERRY LINK,
RSVP, efc. Absululel;r&qulled for all users, Sysops and
security personneit $29.
PBX HACKING

1,000s of PBXs are hacked to the tune of § BiltionsArt
While “VOICE MAIL HACKING* details how VMSs are
hacked for *phun* and profit - Including VMS methods
for hacking PBXS themselves - "PBX HACKING® ad-

tenna op remote itoring and contral, se-
curtty, surveiliance, and uftrasonic, fiber-optic and infra-
red commo. 70+ circutt plans, tables. $29.

HIGH VOLTAGE DEVICES
HV devices plans: Stun Gun, Taser, Prod, Cane,
Flasher, Blaster, Zapper, AudloRFMadar Jammer,
Jacob's Ladder, Plasma & Van de Graatf Gens., Fance
Charger, Gelger Counter, Ozone Gen., Fish Stunner,

Plant Stim., Kirilan, morel Al plans for only $29.
UNDER ATTACK!
wciromagnelic erferencd  ano Betronic
Weapon Aftacks cause: Cancer, birth defects, and pro-
found psychological, neurological, Cardiovascuiar and
immune system disorders| Destructive to people, ant-

mals, plants, equipment! Includes

EM ATTACKS (we Investigated)! Includes how to verity
and pinpoint EMI and electronic attack sources, and spe-
citic countermeasures. $29. EM BRAINBLAST-
ER: Tutoral and pians for powerul ELECTROMAG-
NETIC WEAPONS and LAB DEVICES. Optimum circuits,
freqs, waveforms, duty cycles, Intensities. Thorough.
$29. Both $49.

RADIONICS. MANUAL
citing electrical, electronic, electromagnetic thierapeu-

tic, diagnostic & preventive devices (mostly expesimen-
tal). History, descripth plans (¢ ). avallabilities

dresses ALL Issues relating to PBX hacking,
1 Can your or agency afford a

$90,000 phone Iraud loss (the average loss due to
agatine. $29

S on i1ow {WO and dozens of efiective ways
of defeating Calter 1D, ANI, *69, *57, and Call Blocking
and *67. Also describes Calter 1D, Oran%e, Beige,
Cheese and CF Boxes, ESS, §37, E-911,

CLASS services, CNA, NON PUB DA, CAMA. DNR
B00-ECR, Diverters. Extenders. Centrex - more. $29.

|| Beyond PHONE COLOR BOXES
Dozens phone coior boxes described - many crcuis.
Plus Call Forwarding, Conferencing, Phreak History,
Glossary, Oiverters, Extenders, Loops, REMOBS,
Bridging Heads & Cans, Oplacom, 3rd Party and many
other non-box methods - more. $39.

| _ROBOFONE AUTODIALER
Poweriul, versalile, menu-driven “Wargames™ aulodi-
aler lets you dial any quantity (up to 10K? or mix of local/
long distance numbers in any order, aver any length of
time, whether busy or answered (your cholce} and log
the times, commands and resuts to monitor, printer
and-or disk. Quick-dial directory of up to 600 numbers.
BUSY redial options. Direct modem command and con-
trol, Alt Result Codes, Including VOICE and RINGING.
Optional shell to terminal peagiam upon CONNECT. Exit
to menu of DOS (for batching). Manual + Disk® $29.

COMPUTER PHREAKING
in dalaii how P pi each other,
and how VIRUSES, TROJAN HORSES, WORMS, etc are
implemented. Dozens of computer crime and abuse
methods and countermeasures. Includes disk fllled with
hacker lext files and utilites, and the legendary FLU-
SHOT+ v&volecﬂon system (Ed. Choice, PC Mlgulne).

BBS advice, password defeats, giossary - much more!

Manual + Disks* $39.

Beygnd VAN ECK PHREAKIN

avesaropping on 1V and computer video signais using
an ordinary TV described In detall. Includes security In-
dustry reports. Range up to 1 KM. Pians include both

the Consumertronics and the original Top Secrel Van
Eck designs| $29.

of Radlonlcs Devices from earfy to modem. While drugs
cost § Hundreds, e|ectncl? costs pennjes] $29. HEAL
THYSELF: Pians for 3 major electronic therapeutic
devices of types approved by FDA. $19. Both $39.

CRYPTANALYSIS TECHNIQUES
Five powerful menu-driven crypto progrdms (in .COM
and .BAS source codgg to analyze, decrypt “secure® ci-

orked-o eC

P pies.
yrestiglous “Computers & Security. Manual + Disk

By an ORDER.of the- MAGNITUDE
[he most comprehensiva, hard-hitting, hi-tech sur-
vival book ever written! Topics include electronics,
computers, energy, weapons, concealment, revenge,
alanms, etc to survive today's dangerous worid. We all
face | ingly fi y and physically brutal timest
Fleld-expedlenr use of technology in various threat and
conflict environments and scenarios. $48.

ROCKEI'S RED GLARE ||
ow t0 design and bulld solid-propellant amateur ang
survival rockets. Emphasls on i it i
Instaliation ot propel[ants, motors, Igniters, etc. Includes
list of commonly avaliable materials, and the design of
faunch pads and test beds and thelr electronics. $29.

RS2 How firecrackers (M-80s, blockbust-
ers, cherry bombs), small rockets, volcanos, fourtalns,
sparklers and safety fuses are made and colored.
Simple, cheap, common ingredients, $9. Both $36.

NATURAL BEAUTY SECRETS
egenddry beallies Lieopalra, of Troy, Brinhilg,
others augmented beauty with natural preparations. De-
scribes In detall how many personal care products (ex:
skin care, halr care, makeup, $oaps, grooming prepara-
tions and fragrances) are made from Safe, natural, inex-
pensive substances. For all skin Colors, shades. Also n-
cludes theatrical, ceremonial, warpaint makeup. $29.

ULTIMATE SUCCESS MANUAL
Underpald, overworked, harassed or abused? Victm
of office politics? Stuck In a dead-end job? Can’t find a
00d job? Expect to be faid off, fired or transfered soon?
he ultimate no-holds-barred, iooking-after-#1 Mathla-
veilian techniques to find, abtain, oplimize and keep Ing
fobs, pay and benefits. THE RULES OF THE GAME FO

Bold for sduoational purposss only

A GAME WITHOUT RULES From resume to CEQ. $29.
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Dehco Electronics

4025 Edwards Road, Cincinnati, OH 45209

Toll Free Order Hot Line 1(800) 423-4499
Information - (513) 531-4499

Millions of Chips, Transistors and Components in Stock!

MC1404- .- - 1.99 | ICM7556 « -« :13

TAHCTBS --- 89
T4LSxx b

35 7
- A5
-3
35
35
35
55
40
35
.- 35
35
35
40
45
A0
.35
ilan
3
U
34
AS
35
35
LM383
69 | LM384 239 Ul
79 | LM3852 1.2 195 MC145026 - - 1.79
LM3B6N-1 - -~ | MC145027 - - 149
11 69 | MC145028 - - 149
MC145151 - 1285
45406 - - 2.09
MC148818 - - 369
59 | MC145455- - 2.95
REGULATORS
Adjustable
LM150K - - - - 4.95
LM3T7K 229
Aios - 79 L
i LR 529
69 LM337T
95 LM338K
;g LM3387
"aq § LMISOK
99
0 LM350T -
9
%
75| 7
2
9%
09
20
70
29
469
- 99
-9
09
99 - .69
4LS643-- - 1.28 'l ) 109
41.9645-- -~ 99 . 79| MAXB90 --- 4.95 149
74L5646-- - 2.39 . 99| MAXB91 --- 549 | LM39 189
7415669 8| 1L 9% -+ 5 239
74LS670 79 9% 269
g | 74LS674-- - 14.95 80 269
4L 5L - 400
69 - 3293
19 A t
3 113 ot oo,
i+ 129 g
h ol 59
89 - 1295 %
5L 89 - 295 | 5 ]
K 25 - 219 29
2 39 -~ 119 %
35 89 - - 5g
35 o] 95 249 .59
15 89 389 19
P % 951 n
49 00 79 b
3 29 (1 : 25 179
5 | LMY 79§ MC1358 ---- 69
% | TL317(TOg2)- 79 | MC1374 --- 200
In addition to these catagories, wa have millons more Components, chips, CPUs, RAMs, EPROMs
PALs, diodes, bridges, MOVs, resistors, chokes, torroids, LEDs, dispiays, cables, switches, tools
instruments and other new and surplus equibment i stock. Call or write for a compiete listing
Gigantic Surplus Buy-Out, PRICE BLOW-OUT! &
Vinyl Notebook Bag Large Laptop Ba 5
o
black with black nyton with ©0
inside 2 zippered _8
pockets inside pockets m
(9]
. o
9x12x2 inches $9.99 12x14xEinches $7. 1
Torms and conditions of sale: (NO MINIMUM ORDERI} - Mail afl orvers to: Debco Electronics, Inc. S
4025 Edwards Road, Cincinnali, Ohio 45209 or call. toikree - 1 (B00) 4234499 or (513) 531-4499 - We g
accept cash, checks, money orders (U.S. funds D’}x’]:?' VISA, DISCOVER and Mastercard « UPS ground
shipping- §5.00 1st. Ib. - .50 each additional ib. - 2nd Day Air- $8.50 1st. ib. + 1.50 each add, - Next Day 2
Air- $17.00 15t b, + 2.50 each acd. (COD add $5.00) NOTE: COD'S SHIPPED CASH ONLY - Most o)
orders shipped within 24 hours, Open accounts to qualified customers. Ohio residents add 5.5% Ohio s
Sales Tax or submit i of i rices ilability subject to change without notice
Debco Electronics, 4025 Edwards Road, Cincinnati, OH 45209
Orders, 1 (800) 423-4499 - Info, 1 (513) 531 4499 - FAX (513) 531-4455 ad #9449b 141
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Tos : y\/

608 Gordon Baker Rd. Willowdale,

Ontario Canada zip: M2H-3B4
TEL: (416) 490-8865 Fax:785-7955
2 . —

Scientific =

TEKTRONIX 492 SPECTRUM ANALYZER

- S— —

L]

|
:

Y

Covers 50KHz - 21 GHz. Solid state portable unit features internal phasc
lock, minimum sensitivity is - 95 dBm. This unit includes OPTIONs 1,2,3.
(1-RF Preselection),(2-Digital storage).(3-Freq stablization 100Hz Resol'n )
Price:$8,450.00 Fully checked.

Mixers 18-26.5 GHz & 26.5-40GHz $1,200.00 pair. with purch of above.

OSCILLOSCOPE MAINFRAMES

7104 Oscilloscope MF - 1 GHz High Speed

7603 Oscilloscope MF -100MHz - 3 slot ............... ...$ 250.00
7623  Oscilloscope MF - Storage 100MHz - 3 siot ... ~..$ 350.00
7623A Osciltoscope MF - Storage 100MHz - 3 slot ... ...$ 375.00
7633 Oscilloscope MF - Storage 100MHz - 3 slot ... ...$ 575.00
7704 Oscilloscope MF - 200MHz - 4 slot .............. ..$ 295.00
7704 A Oscilloscope MF - 200MHz -4 slot ..............ccocc...... $ 395.00
7854 Oscilloscope MF - 400MHz Digital Storage

Waveform Processing with GPIB ..................... $1.500.00

7834 STORAGE OSCILLOSCOPE

Nothing beats a top quality laboratory o-scope like this unit. It
features 2500 cm/uswriting speed, 400MHz bandwidth and superior
construction. Our complete system includes: 1-7A24 / 1-7A26
1-7B80 / 1-7B85. SYSTEM PRICE: $1,495.00

*OUR SCOPES FEATURE BRIGHT SHARP CRT's !!!
"GARRANTEED"

7904 Oscilloscope MF - S00MHz - 4 slot ... $ 500.00
PLUG-INs -

7A11 250MHz FET PROBE ........... $ 600.00
7A13 DIGITAL COMPARATOR,

LED DISPLAY ................... $ 400.00
7A18 75MHz 2 CH VERT. AMP. ... $ 125.00
7A19 600MHz | CH VERT. AMP .. $ 400.00
7A24 400MHz 2 CH VERT. AMP .. $ 450.00
7A26 200MHz 2 CH VERT. AMP .. $ 250.00 COLLINS KWM-2A RA 6790/GM
7A29 | GHz VERT. PLUG-IN ........ $ 800.00 TRANSCEIVER Superior quality and design are standard in this
7A42 350MHz 4 CH LOGIC A classic HAM 100w tranceiver. These unitsaretrue 500K hz-30Mhz general coverage receiver.

TRIG VERT AMP. .............. $1,400.00 to the classic collins style and quality, built t0 last  Modes of operation are AM.FM,CW.U/LSB,ISB
7B10 2NS DLY'D TIMEBASE .....$ 500.00 more than a lifetime. Limited quantity !!! -optional, with room for seven bandpass filters.
7B15 ADLY'D TIMEBASE ........... $ 500.00 Price: $595.00 with piggyback pwr-supply. Theilluminated LCD display features large read-
7B53A 100MHz DUAL TIMEBASES$ 250.00 : $445.00 complete as-is w/pwr supply. able digits for frequency and mode status as wel]
7B80 400MHz DLY'D TIMEBASE $ 250.00 . : as AF or RF signal strength.Tuning can be
7B8S5 400MHz A DLY'D TIMEBASES$ 350.00 PI:;L:?:::‘ :’"e":élsé Z‘::::ljax directly entered via keypad or with a tuning
7CTI CURVE TRACER ................ $ 500.00 3 $ _p knob. Three different gain modes are Manual,
7D01 LOGIC AN.(no probes) $ 5000 number with mail-in orders. Automatic, and Automatic with selectable
7D13 DIGITAL MULTIMETER ... $ 125.00 Orders must be prepaid by threshold. Fully Checked & Operational.
7D15 225MHz FREQ. COUNTER .. $ 300.00 guaranteed instrument. Price: $995.00 Radio only-less filters.
7L12 100KHz-1.5GHz SPEC-AN. .. $2,700.00 BandpassFilters: 400Hz/1.2KHz/2Khz/6.8KHz
7L13 1KHz-1.8GHz SPEC-AN. ....... $3,250.00 Manuals available at extra cost 16Khz/ USB/ LSB are $65.00 ea. max 4 per unit.

** NOTE: if there are specific items you are looking for regardless of whether or not they appear in this ad, we
mayos  Would be happy to provide you with a quote including, availability, pricing information and shipping details.

N\

o000 QOPOSOOOOTS
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STATIC FREQUENCY
CONVERTER

Finally asimple way to powerupall that400cycle
stuff, This is a completely self contained solid
state converter that just plugs into any | 1 Svac 60
Hz power source and provides casy instant 400Hz
single phase 115vac output @500 watts.
Price: $275.00 ea. New in Original Carton

Dim=L21"xW 12°xH 15" Weight=y9lhs

ROCKWELL / COLLINS
HF8054A

Four channel HF receiver.

“Top of the Heap" certainly describes this
commercial communications receiver. Produced
by what most folks consider the best and most
desirable manufacturer in North America. There's
nothing like a Rockwell/Coltlins HF80 series
receiver, and to "top that", OUR's are factory new
in the orig. carton from the Toronto mfg.
facility. These units are loaded with the following
options. - 0Hz tuning resolution,-remote control,
high stability texo,-four chan. audio output, and
completed with 6 bandpass filters. The bonus?
"no scratches” Price: $3,700.00

CLOCK
1-7/8" dial

Great collectors item for the ham
shack, fifties vintage funct/chkd.

TEKTRONIX 465B

Proof is in the pudding when it comes to this instrument's track record. There's no doubt, that
popularity speaks many languages when speaking of the "465B". This excellent instrument
continues the tradition of the standard 465 oscilloscope by adding useful features such as CH-1.
CH-2 sum or difference. trigger view in any combination. alternate sweep and tracc selection
versatility. Many technicians dream of owning a quality 100-MHz oscilloscope, but funding rairly
permits. Fortunately, we were recently able to aquire a limited supply of 465B-s in nearly new
condition. Our LOW PRICES will likely permit "you" 1o own one of the best scopes anywhere in
the country. If your needs are current and action swift you too will be a member of a growing club!!!

SELECTED EXCELLENT COND......$849.00
VERY GOOD CONDITION.................$695.00

These instruments are fully checked out and calibrated. They arc supplied with an original front panel

cover and c

MARCON| SYNTHESIZED
SIGNAL GENERATOR

Model 2018
Freq range 80Khz-520Mhz with calibrated out-
put levels trom -127 dBmto +13dBm. Resolu-
tion 10Hz. It can be freq, phase or amplitude
modulated from ext or int modulation sources.
RF output resolution is 0.1dB. reversepower
protection of up to SOW is possible without
damage to the instrument. This instrument is
microprocessor controlled and very casy touse,
a must for any serious repair or development
lab.Price : $1750.00 Checked

plele servlce manual. Original TEK Probes are $75.00 each with each purchase.

PDR-63 PORTABLE
RADIAC METER

This portable radiac set is loaded with all kinds
of extras featuring six ranges of sensitivity for
both Gamma or Beta radation measurements.
The |st scale 0-1 rad/hr up to 0-5000 rad/hr.The
unit comes supplied with headset & bat/charger.
Reqg's only 4 AA Batteries.  Price: $149.95

(HI’ 3551A TRANSMISSION TEST SET
-HP3581A WAVE ANALYZER.
-HP 4260A LLCR BRIDGE ..
-HP 5006A SIGNATURE AN
-HP 54111D COLOR DIGITAL ST()RAGE
-HP 8160A OPT-20 PROG PULSE GEN ..

-HP 8505 NETWORK ANALYZER SYSTEM
-1iP 8558A SPECTRUM ANALYZER 11-1.5GHz
-HP 8559A SPEC-ANALYZER 01-22GHz ........
-TEK FG504 FUNCTION GENERATOR (40MHz) ..
-TEK 520 VECTORSCOPE ...
-TEK 577D1/177 CURVE TRA "
-TEK 1502 TDR w/CHART REC ...

-TEK OF150 MULTIMODE FIBRE OPTIC TDR
&TEK AASO0] PROG,DIST-ANA./w TM5003 MF

$1790.00

-MARCONI MOD 2019 SYNTHESIZER 1024Mi1z
-ROHDE & SCHWARZ SIG GENERATOR .4-484MHz. $  S00.00
-SOUND TECHNOLOGIES DIS MEAS SYSTEM ........... $1.200.06
-SCHENCK DYNAMIC BALANCING MACHINE MOD

-EIP 351D 18 GHz FREQ COUNTER .. ~$ 95000

ENI MOD 310l 250KHz-110MHz @ ﬂﬂdb GAIN . $ T765.00

ENI1MOD 406L 150 KNz-250MHz @ 30db GAIN . . $ BSO.00

-GOULD 220 CHART RECORDER ... . $ 950.00
-GOULD RS 3800 PROGRAMABLE C DER/w

MOD 590 SIG CONDITIONER &DC AMPS (NEW) $6.500.00

-IFI MOD 404 WIDEBAND LABORATORY POWER AMP -

..$ CALL
.. $2.800.00

A01-250M1iz @ 2.5Kw POWER OUTPUT

CAB570 WITH- BED . SENSORS & MANUAL .......... $4,500.00
-WILTRON 6647A-40) PROG. SWEEP GEN.
10MHz-18.6GHz $H.500.00

- ANRITSU MS420K NETWK SPEC- AN.10Hz-30MHz .. Sl.w.m\
-EATON NM-17/27A EMI FIELD INT. METER. $1.500.00
- FLUKE SHMA CALIBRATOR .. $3,800.00
- FLUKE 603YA FREQUENCY SYNTIIFSIZER $ S00.00
- WAVETEK 3002 RF SIG. GENERATOR .. $ 795.00

-BOONTON 82AD AM/FM MOD-METER - $1.275.00
BOONTON 102F S1G. GEN. 140MNz .. $1.295.00

- COLLINS 516-F2 PWR SUPPLY(USED) $ 8500

- COLLINS 651S-1 RECEIVER $1,250.00

- R3Y2 RECEIVER .5-3Mliz .... $ 165.00

- T195 100w COMPANION XMTR TO 392 $ 8500

- GRT-22 UItF POWER AMPLIFER ... $ 200.00

-HARRIS RF286 HF/TACTICAL TRAN $1.500.00

- LEXEL MOD 75 HIGH POWER ARGON LASER $1,500.00

- HP 8640A SIGNAL GENERATOR (512MHz2) $ WS.Oy

may 95
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it with just 1 volt, 5 amps. Cycles
I} up to 6 times per minute. Pack ¥
; has 5 Electric Pistons, one high |
i

{1 plans for four unique projects.

L #3-137 $39.95

Mustle Wires Pro|ed Book & Deluxe Kit

£

‘—r

} 524 San Anselmo Ave. #107-74

1] ideal introduction to electronics
1 and Muscle Wires.

Create direct linear action with Muscle Wires.
They actually contract up to 5% when powered!
For robots, planes, railroads - anything needing
small, strong all-electric motion. Our new info
packed 128 page Project Book has full plans for
Boris the motorless robot and 14 other projects.
Deluxe Kit includes one meter each 50, 100 and
150 um diameter Muscle Wires. Gef moving today!
#3-168 $59.95 ;a . &_—-——’

Incredible miniature cylinders
lift 1 pound each! Just 10 cm

long, they shorten by 23 mm (&

Electric Piston Deluxe 5-Pack

—

current battery and complete

Robot Bunlder s un'zd;' .
99 Inexpensive Robotics Projects
A huge collection of practical,

ready-to-use circuits & devices.
Sections on parts, tools, methods,
remote control, vision, grippers,
navigation & more! 336 pages,
280 illus. A great value for robot
builders of all experience levels.

#3-114 $17.95

ROBOT BUIL
50 aAN’ID“ K
ROBOHCSPQ(S);!('B
1

Space Wings 1l - now variable speed
Sleek silver wings flap silently -
using only 5 cm of Muscle Wirt:
Perches on your PC, annoys cats!
Flaps up to 36 times per minute.
With circuit board, parts, detailed
instructions. Requires soldering
and 2 AA batteries. Makes an

{ #3-001 $l 9.95

5

24 hour Voice Order Line - VISA MasterCard

800 374-5764

Request our FREE Muscle Wires Technical Brochure

To Order-
Send check, MO
or credit cqrq info,

Alf
San Anselmo, CA 94960 Y O;Jd;rs&ﬂgd

Questions: 415-455-9330 | Cnhf or
Fax 4154559333 (Y ders also
Internet: info@mondo.com i ?"’_95 tox,

Mondo-fronics

BEST DEALER PRICING!

CABLE
DIRECT

CONVERTERS * FILTERS

DESCRAMBLERS

. IMPROVE YOUR IMAGE WITH
3 \/IDEO STABII.IZERS

FREE Cable TV Catalog.

oY B

Now you can tune-in your favorite
cable TV programming and
SAVE $100°S - EVEN $1000'S
on premium CABLE TV EQUIPMENT.

ELECTRONICS
1-800-906-6664

2125 S. 156TH CIRCLE « OMAHA, NE 68130

/WORLD 'S SMALLESTPC Il OEM (1K) PRICE\

386 SBC $83

INCLUDES:
-5 SER, 3PAR
-32KRAM
-PCBUS
-LCD.KBD PORT
-BATTERY RTC
-CMOS NVRAM

USE TURBOC,

BASIC, MASM

EVAL KIT $295

OEM EVAL®

..... e $27 95

8088 SBC....
FLASH/ROM DISK..21 75
UNIV PROGRAMR..27 9§

PC WATCHDOG ..... 27 95

“EVAL KITS INCLUDE: MANUAL,BRACKET,DISK
5 YR LIMITED WARRANTY FREE SHIPPING

| MVS BOX 850

=| MERRIMACK,NH
=

(508) 792 9507

N /

SURVEILLANCE

FM TRANSMITTERS MINI (KITS)
+ 3-VOLT FM XMTR, up to 300 ft. indoors, 1500 ft. outdoors
+ PHONE XMTR, range to 500 ft., uses phone-line power
*» Sound-Activated XMTR, range to 500 ft.

+ 2-STAGE XMTR, 3-Volt, very powerful
All above require simple soldering at 2 to 4 places.
$29.95*

TELE FM WIRELESS MONITORING SYSTEM.
(Kit) $99.00*

TELE CALL FORWARDER. Transfers incoming
calls. $99.00*

CALLER ID. Registers incoming number.
$99.00*

TEL REGISTER WITH PRINTER. Records dialed
number, duration, and prints record. $139.00*
12-HOUR LONG-PLAY RECORDER. Modified
Panasonic. Records 6 hrs. on each side of 120
tape (supplied). Compatible with VOX and Tel
Rec Adapter. $119.00*

VOX VOICE-ACTIVATED SWITCH. Makes re-
corder self-activating with voices or other
sounds. $28.50**

TELE RECORDING ADAPTER. Records
incoming and outgoing calls. $28.50*
TELEPHONE SCRAMBLERS. Over 4,000
separate codes. $199.00*

VOICE CHANGER. Changes man's voice to
lady's and vice versa. $49.00**

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

MUCH, MUCH MORE — OUR 25TH YEAR!
TOLL FREE 1-800-926-2488
A.M.C. SALES, INC.

193 Vaquero Dr., Boulder, CO 80303
Tel: (303) 499-5405, Fax: (303) 494-4924
Mon.-Fri. 8-a.m.-5 p.m. Mtn. Time

PROGRAMMERS

1349 DATA I/O CHIPLABS 4800 ‘=,
799 DATA 1/O CHIPLABS 3200 -5-’7&7
579 EETOOLS ALLMAX (/
249 XELTEK SUPERPRO (R)

599 LOGICAL DEVICES 3000
5§99 ADVANTECH PC-UPROG

269 SUNSHINE UNIVERSAL
449 TUP-300 HILO SYSTEMS

449 JDR MCT-EMUP

539 TUP-400 HILO

429 NEEDHAMS EMP-20

679 NEEDHAMS SA-20

139 EETOOLS 1 GANG

199 EETOOLS 4 GANG -
49 SUNSHINE 1 GANG ™ 7
99 SUNSHINE 4 GANG

169 SUNSHINE 8 GANG B N s

349 SUNSHINE 16 GANG

i auMes

-

GENERAL DEVICE INSTRUMENTS
(408) 241-7376 Fax 2416375 BBS 9831234

Surface Mount Chip Component
Prototyping Klts—

1 pac-tc;r it contalns 365 pieces, 5 ea. of every
10% value from 1pf to .33uf. CR-1 Resistor Kit contains
1540 pieces; 10 ea. of every 5% value from 1002 to 10 meg(l.
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 for free 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
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PHONE: 1-516-756-1750
FAX: 1-5186-756-1763
10 Hub Dr, Melville, NY 11747

KELVIN ELECTRONICS

L A
rr o | THE ULTIMATE METER
Popular Electronics (reviewed 5/93)
“Not only does the Kelvin 94 boast a lot of
features. ..the features go the extra distance.”
“If we had to run into a burning building to
do some emergency trouble-shooting and
could carry only one piece of equipment, the
Kelvin 94 would be it!”
*True RMS, LCR, Hz, dBm * 0.1% Accuracy *
A
lNSTRUMENTS
iNONE!
DC Voltmeter,
AC/DC Voltages Transistor Freq. Counter Inductance AC Voltmeter,
Cont. Tester- Battery Test up to 20MHz  resolution of 1uH Ogrgmeter,
Buzzer Capacitance AC Current,
3-1/2 Digit LCD DC Current from 1pF to 20uF Freq. Counter DC Current,
Low Battery 10 Amp Transistor up to 20MHz Diode Tester,
Indicator AC/DC Current Cap. from Audible Cont.
Battery Test 10 Amp Tester, dBm,
#990087 #990122 #990123 JEHICIER0RR EFani e o dritar
3 95 95 Y 95 AC/DC Current Cagr-:lc Motor
19° | 29°% | 4G | ronsister
""""" S ACIOC Volsges <0G Cumant ssssarcs 1| g e Meter,
! smm“'m a Continuity Tegster Buzzer a Diode Test : 20 Amp Logic Probe -
{ FEATURES:  foM ohm inputmp_a Accuracy +/-05% ros j|  #990124 #990111
Protective Meter Casesfor 100-300LE ....990088..$4.95 | $ 95 g 95
Protective Meter Casefor 400LE ............ 990094..$4.95
MODEL 2MHz Sweep Function : MODEL
O Output Frequency of 0.02Hzto ¢
2MHz on 7 ranges : p:
© Output: sine, triangle, square, L
pulse, ramp or slewed sine wave : jog 300
©4 digit frequency counter : -
. ©With sync output (TTL), VCF,DC  :
| offset, variable symmetry :
{ 158 , | ©Square wave rise :
time: 100ns or less 329995 :
e Mo ceeeeenereerenerversnrreennnnened 20129 ereeeeee.... : Regulated DC
< Prot MODEL 2O0MHz : Power Supply
P-3502C " Afford-A-Scope” : ©0-30V, CV; 0to 3A, CC
©2 Channels : ©2 Seperator LED displays (green §
© Built-in component tester for ofgr volttagte, fﬁd for 8::urrentt) t <
resistors, capacitors, and diodes cu?rr:esntagp\é(r)ataigr? Sepeed &
6" ith i i : . m
0-?.\/?? 0 \gr'th interakgratetie : ©Fully isolated outputs allow g
& CH2 lgg :  series or parallel operation S
Invert : Olncludes (1) set of test leads & § &
©2-Axis input :  operation manual z
Olznc\:(ludes 2 probes : © Overload protected 2
©2-Yr. warranty : ©2-Yr. warranty
3 ' %
#72008s 2=y so00038 “ OO |15
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SIREN

Simply apply 12 Volts to this little baby,
then you better hold you ears. Very
loud! Great for car and instrusion
alarms. Repeat of a sell-out.

NEW PRICE $5.95
UHH-UHH-UHH-TOOL TIME

55 pieces. 5-way reversible
ratchet. Screwdriver bits and
sockets. Quality tools and the
best prices.

TOA-D-55 $19.95 #

P.0, Box 280298
Dallas,fx 75228

Orders Only  1-800-276-2206
@ Tech Support
Fax

I N c 214-271-9834
Local Orders @@

214-271-2462
214-271-5546
LCD DIGITAL PANEL METER
Digital Panel Meter
PM-128 3-1/2 Digit LCD

FEATURES: APPLICATIONS:
200 mV fuli scale input Voltmeter Current Meter
sensitivity Thermometer Capacitance Meter
Single 3VDC operation PH meter Lux Meter
Decimal point selectable dB meter LCR Meter
13mm figure height Watt meter Other Industrial &

(Approx. 1/2")

Automatic Polarity indication
Guaranteed zero reading for
0 volt input

High input impedance
(>100M ohm)

Domestic Uses

SIZE: 68mm X 44mm

30 pieces. Tamper proof
screwdriver bits set. Includes,
hard to find, #7 Torx-type bit.

TOA-TP-30 $15.95

2-5/8" X 1-13/16"
BRAND NEW PRICE

24 pieces. Stubby ratchet.
Screwdriver bits and socket set.

TOA-S-24 $7.95

Power Center

Basic Surge Protection
Six lighted rocker switches.
Five 120 VAC sockets individu-
ally controlled from the front
panel.

15 amp circuit breaker.

Master power on/off swifch.
Fully shielded metal case.

5.5" foot cord with molded plug.
Designed to be piaced under

monitor. Brand New!
CASE
LET ME STATE MY CASE

First of all, the case has an outside pocket, complete with velcro flap.
The soft padded inside can be used to store even a king's ransom. There
is a large pocket on one side, and on the other, there is a perfect place to
keep business cards or computer instructions. They can be plainly seen
through the fish net holder. The zipper keeps the contents secure. The
case comes with a simulated leather handle. The case measures
12"x8"x1-1/2". The case was origin-
ally designed for a notebook computer.
It even has the name of a famous
computer manufacturer on the front.
Use it to put your computer in, or as a
"spiffy tote”. Originally cost in excess
of $50.00.

A real bargain...... e $8.95 OF e 2/$15.00
MOTION ACTIVATED SECURITY SWITCH

No more fumbling for light switches. This unique light

switch turns the lights on when you enter a room, off when

¢ you leave. You even control the range (up to 25') and the

ength of time the light stays iuminated.(3 to 30 minutes)

Lights can be operated manually at any time. Manufactured

y Honeywell. The unit contains a brightness control (incan-
descent light ony)300 watt max.(Face plate not included)

)

$8.95

Floctionics Now. Ly 1995 call us and place your order today!! 1-800-276-2206

[elephoneTransmitter kit

Phone line powered & activated when hand- #S8IT]
setis lifted. Uses phone wires for antenna. &

Transmitts over short distance (<100ft.) to
the lower part of FM broadcast band (90-95 MHz).
Circuit does require the ability to "Tweak"” RF circuits.

KEYBOARD

Throw your keyboard away because after you've tried ours, you'll burn
yours, anyway. This baby feels great. 101 keys- manufactured by one
of the top OEM's in the United States. Ever hear of DEC? That's
right, this Digital Equipment Corp. model number RT101 is UL and
CSA approved. The keyboard comes ready to address a PS-2, or with
an adapter, an AT. AT adapter (6 pin mini din female to 5 pin din male)....$1.49

KIT-016 $9.95

SWITCHER

"GOOD THINGS COME IN SMALL PACKAGES" g
This little switcher is sure a good example of that.
It only measures 5-1/2"Lx3"Wx2"H and puts out a
full 2 amps at 12 voits. 110 or 220 volts AC input.
IEC receptacle input-Barrel connector output
UL-CSA approved. Price is small too. $8.95

MOTHERBOARD

DTK TURBO XT MOTHERBOARD COM-
PLETELY LOADED--640K RAM $15.95

When you saw the above headline we bet you thought you had
quantum leaped back to 1987. This is not exactly the leading edge in
technology, but there are still uses for this tired old uncomplaining
work horse of the computer world. These DTK turbo motherboards
were renowned for their high reliability and ease of use. These
boards were carefully removed from new systems and fully tested.

All rams are socketed and we are selling the complete board for less
than the cost of the ram. Allram 100 NS (18-41256; 4-4464, 2-4164)
Switch configuration provided with each board. Complete satisfaction
guaranteed. Get'm while they last -$15.95

CD ROM CABLES

Very hard to find--Universal CD rom audio cable. Soundblaster card
to.Panasonic, Sony, and Mitsumi CD rom drives.......................... $4.95
Another hard to find item--Universal data cable for hard drive and

CD rom. 2-40 pin IDC connectors 1-34 pin IDC. 18"...............$2.49

BACK-UP BATTERY

Everyone knows lithium batteries last longer than
alkaline! Well don't they? 3.6 volt lithlum battery, g

Call fdr a free catalog 1-800-276-2206

by Maxell. with connector. Great price--$2.50 or 2/$4.00

TERMS: (Unless speclfied elsewhere) Add $3.25 postage. we pay balance on Orders Under 5 Ibs. Orders aver $50.00 add .85 for insurance. No
C.0.D. Texas Residents add 8 1/4% Tax. 90 Day Money Back Guarantee on all items. A!I items subject to prior sale. Prices subject to change

without notice. Foreign Orders U.S. Funds Only. We cannot ship to Mexico aor Puerto Rico. Canada, add $7.50 minimum shipping and handling.
Countries other than Canada, add $16.00 minimum shipping and handling.

ry
H
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CABLE TV Universal Descrambler
NEW PRODUCT
MODEL 5000 Fullv Assembled $199.95

Our fully assembled product is tested and Guaranteed
to work on your system. We will also includean AC
adaptor and complete hookup instructions. This unique
product will be available for a limited time only!

_VISA

MODEL 4000 KIT  $79.95
The 4000 KIT comes with electronic
components and Cad designed PC
board. Weprovide schematic, parts
list, wiring diagram, tutorial guide,
and FREE in-house support.

Model 4000A Enc Pak $44.95

The4000A Enclosure Pak provides
the hobbyist, a custom enclosure, AC
adaptor and finish accessories to give
yourkitthe professionallook.

4000 And 5000 Features

* Thelatestin Video Amplification Technology.

* New clocking circuits to stabilize color and
picture performance.

* The most advanced picture locking circuitry.

The Halcyon Group
1-800-664-6999

* Inverted Video Option is available.
* Connects easily toyour VCR.
* NO converter box is necessary.

Anvoneimplving theft of cable service will be denied assistance.

BLACK & HI‘I'E VIDEO CAMERA BOARDS 2.4 GHZ - 5 CHANNEL

= ” ‘- ” E

/AR RS IN0AR COMPLETE VIDEO/AUDIO
1/3"” CCD PICKUP TRANSMITTER/RECEIVER
.4 LUX SENSITIVITY SYSTEM
8-14 VDC POWER REQUIRED 500’ RANGE with RUBBER DUCKY
STANDARD NTSC COMPOSITE ANTENNAS

VIDEO OUTPUT - 1 Vpp 3,000 RANGE with OPTIONAL

3’ DISH ANTENNA

PRICING COMPACT SIZE

CME-100S STANDARD LENS CAMERA $ 125

CME-100P PINHOLE LENS CAMERA $ 145 OPERATES ON 10 - 14 VDC
CME-100C ““C” MOUNT CAMERA $ 165 SYSTEM PRICE
CME-200CP 1/3” COLOR CAMERA BOARD §$ 275

$ 1,295.00

CREATIVE MICRO ELECTRONICS, Inc.

P.O. BOX 4477 ENGLEWOOD, CO 80155-4477
PHONE: (800) 771-1295 (Out of Colorado Only) PHONE: (303) 771-1288

FREE

catalog and construction plans
for any of thcse kits (limit two)

Call 513-752-0279

CALL OR WRITE FOR FREE CATALOG
FAX: (303) 771-1136

E%4<£

Educational Kits for the Serious Hobbyist

eeder
Technologies
P.O. Box 421, Batavia, OH 45103

™\

-

50 MHz Frequency Counter

Reads frequency from 1Hz to 50MHz and
displays it on a 16x1 character LCD
display. Auto-range feature provides
| floating decimal point and automatically

Caller Block

Connects between your telephone
and its wall jack, and prevents the
phone from ringing unless the
calling party s one which you've

Telephone Call Restrictor

Connects to telephone wall jack. Disables
all phones on the line if attempting to
either; dlal a number that has been stored
in memory *Block Mode"® or, dial a number

Telephone Caller ID

Connects to telephone wail jack.
Shows the telephone number of
the calling party along with the

time of day the call was received,

entered into memory using your on a 16x1 character LCD display. that has not been stored in memory "Allow affixes the correct suffix (Hz, KHz, or MHz). § %
touch-tone phone. Your answering Stores the Info from the last five Mode*. Use touch-tone phone to enter Microcontroller based, very few additlonal &
machine can handte all other calls. calls in memory. Complete stand telephone numbers into memory, and components. $46.50 X
Change between two separate alone, no computer interface choose mode. Program from any phone Q0
directories of callers with a simple needed. $52.50 on the line using your password. $35.00 ©O
filp of a switch. $48.00 S
m
: DTMF Decoder/Logger &
Q
H Keep track of all numbers dlaled =
Tewphone Scrambler Electronic Message Module An audio device which can be from any telephone on your fine. o
Scrambies your volce before Use a set of four pushbutton switches to used with a home component Connects to your telephone wall 2.
sending t over the telephone write and store your own personal message stereo system, to filter out the jack. Decodes all 16 touch-tones 8
line, and descrambles it on the in a 8-pin non-volatile EEPROM, which can main vocal sound track from and displays them on a LCD =
| other end. Connects between then be printed across a 16x1 LCD display. standard stereo recordings (CD, display. Holds the last 240 digits in &
your telephone and wall jack. No Message can be up to 240 characters long. tape, record or FM), leaving the a nonvolitile memory. Use the *shift s
modifications are required to EEPROM can be removed from socket and background music to sing along back® and “shift forward® buttons to
your telephone. Fuil duplex still retain message. Re-program over and with. Produce your own karaoke scroli through and view all numbers
{ operation. $43.00 over with new messages, $44.50 tapes. $40.00 inmemory. $54.50
: - 147
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Professional Electronic
Engineering Software

Best Barg in the USA
Any single program $24.95

[ s R 1 L T (U
L AL AL AN R ey
- e i
CRARNRST T R 715
3 o BTl Tl BT
i—-y' | = 3 L e
Active & Passive circutts. Up o 70 nodes, 226

elements. Models for active devices. Cale, Plot &

485002880 f

6CONTROL SYSTEMS
alc & Plot Root Locus. Nyquist, Bode

of any H(s). Calc Gain/Phase Margins

& stability. Add, delete poles or zeros.

7MAG/PHASE GRAPHICS

Cale, plot mag/phase of any H(s).More

sFUNCTION GRAPHICS
ake, plot, edit ony of 89 useful Math
functions as desired. Multiplot. More.
9DATA GRAPHICS
Plot up fo 400 data poinfs In 9
formats. Lin/Log, efc. Curve fit. more.
10CKT SCHEMATIC DRAW
ut, Copy, Paste, Move, Merge, Check,
Grid, Lobel, Netlist, Add, Change,
Delefe, Print. Line & Text tools. 126

Print  AC voltages & currents. Calc DC current,
voltage & power. Piots: Lin, Log Semi, Polar, efc.

2LINEAR TRANSIENT CKT ANALYSIS

10 Programmable Input Transients. Active, passive
ckis. Up to 70 nodes, 225 elements. Models for
active devices Calc. plot & print output Transient
voltages. Caic dc¢ current, voltage & power. More

ACTIVE FILTERS DESIGN

Design/Anclyze active LPF, BPF, HPF, Butterworth,

Chebyshev, Bessel & All pass fitters. Piot response.

4TRANSIENT SYSTEM ANALYSIS
ale, piot transient response of system H(s). 14

Input Transients. Inverse Loplace. Edit H(s). More

5POLYNOMIAL OPERATIONS symbels, Up To. 100 nodes 1090

Calc polynimiols Roots, Product & Coefficients elements. More. Mouse Required

NINTEGRATED AC/DC CKTS WITH SCHEMATIC DRAW $29.99
12INTEGRATED TRANSIENT CKTS WITH SCHEMATIC DRAW $29.99

SPECIAL 9-PROGRAM COMPLETE 12-PROGRAM
INTEGRATED PACKAGE INTEGRATED PACKAGE
V3.2 WITH SCHEMATIC
DRAW $339.88 $129.99

* Flexible, Powerful & Easy to use % Free Tech Support
* Essential Tool Set for Engineers * Also runs on laptops
* User's Manual Included

# Dot Matrix/Laser/Mouse Support PGet:fa":_rammae'L%e

POWER SUPPLY DESIGN s39.99

Design and analyze switching ond linear supplies. Design
AC/DC ond DC/DC Converters. Design Power Transformers, with
up to 50 windings. Design Power Inductors ond Cument
Tronsformers. Swilchers include Buck, Boost, Buck-Boost,
Flyback. Perform Stobility Anclysis of Switchers. Design LC Fifters.
Includes Mag Core Tabies. Gein/Phase Piots & Data. VGA req.

To order or info call/fax 1(619)384-3042 or send check or m.o.

VISAIMC ACCEPTED, $5.95 SHIPPING, CA ADD 7.25% TAX

GEOBAN ENGINEERING,PO BOX 658, RIDGECREST CA 93556

V3.1 WITHOUT SCHEMATIC
DRAW §248.98 $79.99

SYSTEM
REQUIREMENTS
PC AT, 640K BASE MEM.
EQGA/VOA COLOR DISP.
WITH 268K VIDEO CARD,
DOS 3.2 OR HIGHER, MS

VOM & AC AMMETER SET

(RIPLETT MODEL 100 with Model 310 hand-size
volt-ohmmeter measures 0-3-12-60-300-1200
VAG-VDC, 0-0.6-6-60-600 MA-DC, and 0-20K-
200K-2M-20 Megohms; Model 10 AG ammeter
clamp has scales 6-12-30-60-120-300 AC amps.
Alsoincludes Model 101 adapter, test leads, leather
case, and book. Meter 2.8"Wx4.3'Hx1.3; 5 Ibs.
sh. NEW e m—— $69.50

HANDS-FREE HEADSET

U'NICOM 49.86 MHz FM radio headset for use in high noise
areas. Has throat mic and ear cushions with EPA noise-
reduction rating of 23 DB. Also Volume and Squelch, Velcro
adjustable head web and mic straps, 6" antenna, and fiber-
glasscase. Requires two 9V batteries; 61bs. MODEL 7800H,
L —— $99.50 each

50 UH ROLLER INDUCTOR

38-TURNS 3/8"W edgewound silvered ribbon forms 8'Lx4.3"
dia coil; fiberglass end plates. P/o 1 KW antenna tuner; o/a
7.3x13x5.2, 8 Ibs. sh. #L1/CU938, USED ................ $65.00
10 UH ROLLER INDUCTOR, 18-turns #16 sitver-tinned wire
forms 2" dia coil. 3.5x4.5x2.6, 3 Ibs. #021-7029,

NEW ... ; e $28.00

50 WATT DUMMY LOAD

DA-437 DUMMY LOAD, rated 50 watts continuous into 50
ohms. VSWR 1.5:1 max; 220 to 1000 MHz. “C" RF conn.
3x6.8x3,41bs. USED ...........cocoooviiviiiers $27.50

TEST EQUIPMENT

Limited quantities; ‘used-reparable’ condition:
HP-1417/8552B/8555A SPECTRUM ANALYZER, 10 MHz to 18 GHz ....... $1995.00
HP-8556A RF SECTION f/141T,20 Hz-300 KHz ...........ooooooccnii. .. $175.00
HP-86408 opt 1-2-3 RF GENERATOR, 20 Hz-1024 MHz ........................ $1995.00
HP-8660C RF GENERATOR w/866024A, 1-1300 MHz & 86633B phase-lock
plug-ins . . $2995.00
SINGER-STODDART NM37/57 RFI/EMI METER w/antennas ................ $995.00
TEKTRONIX 494P PROGRAMMABLE SPECTRUM ANALYZER, 10 KHz-21 GHz direct
input; 10-KHz-325 GHz freq-counter. . $14,995.00
TEKTRONIX 7613/7L13 SPECTRUM ANALYZER, 1 KHz to 1.8 GHz; storage main-
frame, ref-level module ........................ . $3800.00

Prices F.0.B. Lima, 0.¢ VISA, MASTERCARD, DISCOVER
Allow for Shipping ¢ Write for latest Catalog
Address Dept. ES * Phone 419/227-6573 * Fax 419/227-1313

FAIR RADIO SALES

1016 E. EUREKA * Box 1105 ¢ LIMA, OHIO « 45802

CABLE TV DESCRAMBLER KITS

Universal-New Product

This Product includes all the Parts,

PC Board, Complete Schematic

with Functional Guide. Generates

Sync for most Video Applications.
$79.95

Tri-Mode Descrambler

This product includes all the parts
PC Board and AC Adaptor.
NO Enclosure included.

$59.95
Call Toll Free 1-800-886-8699

M & G Electronics, P.O. Box 3310, No. Attleboro Mass. 02761

Anyone implying theft of Cable service will be denied assistance.

SB-3 Descrambler
This Product includes all
the Parts, PC Board and
AC Adaptor. Enclosure
is not included.

$44.95

NO MASSACHUSETTS SALES!
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Powerful Integrated Digital and Analog (Berkeley Compatible Spice)

Circuit Design and Simulation Software for Microsoft Windows (network compatible)

Best Vﬂ]gg gggni: mgudgs 4 Igtegrg;gd Modules: LogicDesigner + WinSpice + WinScopa + Symbol Editor

F— e For nts. Techniclans and Engineersi!
130 1l ol watow Nep Simply connect your circuit on the screen, enter simulation options, then kick back and watch it worki}
Fon TAMITL NG ANA ]S ] NP1 SVAD_ANANAW - Iraw o _H Comes with two Spice libraries plus 5 more libraries of Active Digital Devices CMOS, 74xx, 7400x,
'k:'m:'”u;,"'"_\"' folny i ALUs, counters, MUX, FFs etc Plus a Passive symbol library of Microprocessears and more. Use
: . . p the Symbol Library Editor to Design your own symbols and symbols to represent Sub-circuits, True

Bussing, Buss pins can be assigned Unxque Names, Parts Billing List, Legends, Nested Subgcircuits
for Hierarchical Top Down or Bottom Up Design, Checks Fan Out Violation and Electronic Rules,
Device Unit Numbers/Chip Pinouts Automatically added as per Data Books, Connectors, Spice Netlist
Generation, Continuous ZOOM in/Out, Cut’Copy/Paste, Multipte Rotatable Fonts, Rotatable Symbols,
Multipage Zoomed In/Out Printouts to any Windows Printer. ON LINE HELP

er Digital Simulation/Schematic Capture Module
igital Simutation and Schematic Capture, Single Step Mode, Variable Speed Simulation,
Programmable Digrtal Delays, Multi Waveform Scrolling Timing Diagram Memorizes up to 30000
Ticks Worth Of Timing Data, Truth Table Generation, Binary to 7 Segment Displeys, Hex Keypads,
Programmable Clock Sources, Logic Probes. Builtin Logic Analyzer can be set up to generate Edge
or Level Sensitive Breakpoints, or when Signals are Equal To, Greater Than, or Less Than a Certain
| Value or any AND/OR Combination. Sequential Breakpoints help Track Down and Debug Circult Race
Conditions Glitches, Setup and Hoid Violation and other Circuit Design Errors. Simulates Tri State,
4' Open Collector & Don't Care Lognc RAM/ROM, One Shot, Cairy Look Ahead Shuft reg, Pull Up/DOwn
e =— Resistors. OIS AL K1

MnSmce Simulator & WinScope Data Analyzer Modules

SPICE LIBRARY: MOSFET, GaSFET, BJT, FET, Diode, OpAmps, Comparitors, 555 Timer, Resistor, T Lhocory oot Tomin 40 symboks]]
Cap, Inductor, Transmission Line, Controlled, Independent, Dependent, Arbitrary Source, Pulse, Sin, | R
Piece Wise Linear, and FM Sources, Current and Voltage Controlied Switches. All models Expandable |° L =
And User Modifiable. Imports MACRO MODELS of Your Favoraite Manufacturer Supplied Parts "|

[CAWINPROBEDINFPAIR HAW - DC & CAWINPHOIEWIFE PAIR AW - Transient Anaysis E

SIS TY : AC, DC, TRANSIENT, POLE-ZERO, NOISE, SENSITIVITY, FOURIER, 1
TRANSFER FUNCTION, AND OPERATING POINT ANALYSIS.
DATA ANALYZER: Graphs Simulation Resuits using Muitiple Plot Windows and Waveforms. Plots |
Linear, Loganthmic, Polar, Smith Chart, BODE Type Plots + More. ZOOM in Rttt AN
and out of Plot Waveforms. Plots Complex Math Expressions Using Plot
Variables As Arguments, Calculates Derivatives. Log, Trig functions, Define
Macros of Complex Math Formulas.

Price $79.99 reg $179.99 S&H $3.00 VISAMC

LogicDenigner Timing - CALIADIG_AD.CKT
g 0% (TR T

58 aa
>

Oneshot
an

IsLanD LoaiX Inc. P ™
P.O. Box 48213 _ : MICROSOFT®
Watuga, Texas 76148-0213 USA ; WINDOWS:w
Phone 817-428-0070 Fax 817-428-0006 COMPATIBLE

CIRCLE 299 ON FREE INFORMATION CARD

MIRACLES NEVER CEASE

VFC400 VHF/UHF FM VOICE TRANSMITTER KIT

-SMALL SIZE 1-7/16° x 21/32°
-88-110mhz ON ANY BROADCAST RECEIVER
-ROCK SOLID TUNING, DOESN'T DRIFT

-5 MIN. ASSEM., HEAR A WHISPER UP TO 2 MILES
-SMT PARTS PREASSEMBLED

<INCLUDES TXMTR, MIC, ANTENNA, BATTERY CLIP,
TUNING TOOL, AND INSTRUCTIONS

s 5 gg -SMALLEST 120 MW FM VOICE/PHONE TRANSMITTER ~‘

-SMALLEST 400 MILLIWATT VOICE TRANSMITTER ANYWHERE! (1.5" x .56°)
-RECEIVE ON ANY SCANNER OR VHF/UHF SURVEILLANCE RECEIVER
-RELIABLE CRYSTAL CONTROL OSCILLATOR

-5 MILE RANGE (OR BETTER!)
85 WORLDS SMALLEST AUDIO SCRAM./DESCRAM. -SUPER SENSITIVE OP-AMP PICKS UP SOUNDS AT WHISPER LEVEL
-TALK IN PRIVACY ON AUDIO, SPKR. OR MIC LINE -LINE LEVEL AUDIO INPUT FOR DATA, STATION ID, OR INTERFACE 0 OUR POPULAR VOICE RECORDERS
-HEAR THOSE GARBLED SCANNER VOICES “SIMPLE 5 MINUTE ASSEMBLY, ALL CHIP COMPONENTS ARE PRE-ASSEMBLED
2 FOR SMALL SIZE 1°x7/8*x14" -CUSTOM FREQUENCIES AVAILABLE FOR LAW ENFORCEMENT
CRYSTAL CONTROLLED DIGITAL SPEECH INVERSION ~ -INCLUDES TRANSMITTER, CRYSTAL, BATTERY HOLDER, MICROPHONE, ANTENNA, & INSTRUCTIONS

$129.95  75voLroc SuPPLY
-LOUD HALF WATT AUDIO AMPLIFIER

-CHANNEL A) 146.565 MHZ B) 149.000 MHZ (SELECT ONE WHEN ORDERING)

INGLUDES FOLL DOCUMENTATION MICRO-4 MULTI-MESSAGE VOICE RECORDER
W %Esxsicmﬂe‘\m'ée = EXACT SOUND REPRODUCTION
i E -SMALL SIZE 1-3/4" x 1-5/8° &
-NEW EDGE CARD DESIGN IS

MICRO 1.2 VOICE RECORDER

STANDARD .100 SPACING
-4 MESSAGE MAX, UP TO 20 SECONDS

= | s 95 :ﬁ'dﬁb;é{fsi JF'ﬁfpﬂ?Qﬁﬁaﬁs -LED INDICATES RECORDING IN PROGRESS
= <EXCELLENT AUDIO QUALITY -6 VOLT INPUT ONLY DRAWS .5 uA STANDBY
50 SECONDS REC/PLAY +7-13.8 VOLT REGULATED INPUT @ 30ma
s -8 OHM SPEAKER OUTPUT -8 OHM 50 MILLIWATT SPEAKER OUTPUT
<7415 VOLT OC SUPPLY -LINE LEVEL AUDIO OUTPUT (VARIABLE)
100 YEAR MEMORY WITHOUT POWER -FULLY ASSEMBLED (NOT AK
INCLUDES MIC, SWITCHES AND FULL -100'S OF APPLICATIONS, ALARMS, PRODUCT DISPLAY,
DOCUMENTATION NOTE PAD, HAM, CB, MUSEUMS, ETC
_SWITCHES, MICROPHONE, & INSTRUCTIONS INCLUDED
| 310995 MICRO 28 FEATURES
SAME AS 1.2 PLUS:
: -MULTI MESSAGES gup TO 600 MEM.) Mlcnn_s
VARIABLE AUTO LAY THER. .
Al AUTO PLAY
-5 VOLT KEY OUT DURING PLAYBACK REC/PLAY UP T0 4.5 MINUTES
UP TO 1800 MESSAGES (NO DIODES)
ORDER BY PHONE OR MAIL C.0.D. CHARGES APPLY 4/ 1145 CATALYN STREET MESSAGE CUEING (FAST FORWARD)
INU.S.A. ADD $5 FOR S&H NYS AESIDENTS ADD SALES TAX SCHENECTADY, NY 12303

8-381-1057

T0 ORDER: CALL 1-(800)-588 4300 (== === TECH. SUPPOR

www americanradiohictorvy com
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SPECTRUM ANALYZER SCOPE ADAPTER

TURN ANY SCOPE INTO A FULL FUNCTION SPECTRUM ANALYZER

2 MHz TO > 500MHz
>70 dB ON SCREEN
<-100 dB SENSITIVITY

WORKS ON ANY SCOPE

T

] |
]

I
T

btk '
USING YOUR SCOPE

MooeL saxee IMHZ — 5@@MHZ SPE!

UM ANALYZER SCOPE
VERTIGAL oUT CENTER FREQUENGY MHZ DISPERSION MHZ
S .| ©
e 1 S
158 ise

HORIZONTAL OUT { 100 o O THHZ =-508NMHZ

s Q-

¢ i B ‘e | ATTENWATION
MARKER SWEEP RATE VIDEO FILTER

INSTRUMENTS CORP oFF O O
ROM, NPT wNy

BASELINE CUPPER ?

O, 0L

MADE IN THE USA

$399.95

SUGGESTED LIST PRICE $599.95

ONE YEAR
WARRANTY

"SAVE $200"
INTRODUCTORY OFFER
CALL TODAY
FOR INFORMATION
OR TO ORDER

800-566-1818

8" x3"x10" W-H-D
3 LB. 110/220 VAC 50/60 HZ

QUALITY - PERFORMANCE - FACTORY ASSEMBLED

A MUST FOR EVERY SHOP:
The SAS00 Spectrum Analyzer Scope Adapter
works with any Oscilloscope... Just one connection to
the Vertical and Trigger inputs and your scope
becomes a full function Spectrum Analyzer, Tune up
H.T's, Filters. Duplexers, Cavities, Mixers and
Receivers..Check RF Cables, RF Amps. RF
Connectors, Antenna Systems... Evaluate all RF
based Systems...All this in one simple to use low cost
instrument the SAS500 Scope Adapter will
compliment any Ham Shack, Radio Service Shop,
RF-EMI Test Lab.

EASY TO USE AND HOOK UP:

The SAS500 Analyzer Scope Adapter provides
unsurpassed performance, with just half a dozen easy
to operate controls and only two simple connections
to your scope...you will be on line in no time, even if
you've never used a Spectrum Analyzer before.

HIGH PERFORMANCE - LOW COST:
Features only found on Analyzers costing thousands
of dollars. Now, you can have all these features
when combined with any scope without spending a
small fortune

and you don't have to settle for a tired old boat
anchor from the local swap meet, but now you can
get full use from your scope when combined with an
SA500 Spectrum Analyzer Scope Adapter is not a
Kit but 100% factory assembled, including a one full
year warranty and the SAS00 is MADE IN THE
USA. If you have been waiting for a low cost high
performance Spectrum Analyzer at an affordable
price.  Wait no longer order today and take
ADVANTAGE of the introductory offer. You can
count on ABVANTAGE FOR THE BEST
PRICE.

"NEW" rrom ADVANTAGE
1000 MHZ RF SIGNAL GENERATOR/SWEEPER
ONLY $799.00 monEr rc1300
CALL TODAY ror bperaILsS 800-566-1818

CIRCLE 145 ON FREE INFORMATION CARD
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SETING THE STANDARD SA1300B SPECTRUM ANALYZER

WSTRUMENTS' CORP

6"x 12 x 16" (X Wx D) (only 16 LB)

MADE IN THE USA

- g
iIEm N

MHZ SYNC a8
TOP 0‘ SCRSEM LEVEL

CENTER FREQUENCY (MHZ)
COURSE FINE TUNE

.,m(

SA1800C Shown $2395.0

1-1300 MHz In One Sweep $1995.00 1vr warranty

COUNTER SURVEILLANCE, CATV, AM-FM-SW, TWO WAY-HAM RADIO, FCC TESTING, SATELLITE

SPECTRUM ANALYZER /DISPLAY MONITOR $995
The SAS00A easily attaches to any receiver IF output jack. Providing
a panoramic signal display of your scanner or communication receiver.
The SASO0A is a Full Function Spectrum Analyzer with +/- 5KHz
Narrow Band Filter, Center Freq. Display, 50 MHz Marker. SAS00A
The first affordable Professional Spectrum Monitor/Analyzer for all
serious Ham Radio and Radio Monitoring Operators. With Opt. 1,3,5,6

CHOOSE FROM 2 FULL FUNCTION ANALYZERS

Quality & Performance with 80dB on Screen, -110 dBm Sensitivity,
Center Freq. Display, +/- 5KHz Narrow Band Filter 50 MHz Marker.

DISPERSION ZOOM, Bascline Clipper, Adjustable Sweep Speed,

Video Filter, and 40dB Input Attenuation. SA1300B 1-1300MHz
L)
SA1800B 1-1300 & 850-1850Miz S2 BN with Opt. 1,3,5.6

1.3GHz FREQUENCY COUNTER .001ppm $499.00

Period Averaging, Time Interval, External Counter, Freq,

ITC FC1300: the first truly Accurate low cost
Frequency Counter. Accuracy is the #1
Frequency Counter Requirement. The $200 -
$800 counters being advertised the past few
years are but toys when it comes to accuracy.
These guess-so-matic units are off 5 to 10 PPM
over temperature & time (That's +/- 6,000
-13,000 Hz at 1.3 GHz) The FC1300 is accurate

Raﬁo, 4 Gate Times to within +/-13 Hz at 1.3 GHz 0-40 degrees C.

FIVE YEAR WARRANTEE REG, $599.00 Save $100 on FC1300 Laboratory Performance Stabilized Oven Osc .001 ppm

All New ITC Low Cost High Performance Oscilloscopes

Dual Component Compartor/Tester
Triple DC Supplies +5/A, +/-12/2A

1SO9002 certified factory to provide
performance and dependability, Backed by
a2 year warranty on parts labor.

VISA
S

TAKE
25 MHz Scope 40MHZz Delayed Sweep Scope Ca‘“nm%m
Model ST3304 oy $349.95 Model ST3315 oy $569.95 Free 1995 Catalog
1 mV Vertical Sensitivity Delayed Sweep 15S-1 Sec <8nS Rise Time To Order or Info.
X-Y Modes Z axis (aewity modslation) ITC Oscilloscopes flli the bill without
6" Bright 2KV CRT <14nS Rise time oyt e T
a cut above all other jow cost sco on the
25 MHz Scope / Tester roacket taday, You can depend oo our
Model ST3324 oy $469.95

ADVANTA(:E INSTRUMENTS CORP. MC -VISA - DISCOVER - COD - CHECK call 800-566-1818

3579 Hwy. 50 East Carson City, Nevada 89701 702-885-0234 FAX 702-885-7600
PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.0.B. CARSON CITY NV. NV, RESIDENTS ADD SALES TAX.

CIRCLE 145 ON FREE INFORMATION CARD
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Save on Cable rental fees!

CABLE TV

DESCRAMBLERS
WE’LL BEAT
ANY PRICE

JERROLD-TOCOM-ZENITH-HAMLIN

OAK-PIONEER-~SCIENTIFIC ATLANTA
* 30 DAY MONEY BACK GUARANTEE

* 24 HOUR SHIPMENTS!  * QTY DISCOUNTS!

MASTER CARD » AMEX » VISA » C.O.D.

1-800-284-8432

Have make and model number of
equipment used in your area ready.
All Shipping & Handling Fees at Customer's Expense.

CABLE WAREHOUSE

10117 West Oakland Park Bivd., Suite 315, Sunrise, FL 33351
(NO FLORIDA SALES)

Anyone implying theft of service will be denied assistance. y

D T T e e )

310 Garfield St Suite 4 New Low Price! |

| TMOITOT1 R $59.00

Electronics €ugene, Oregon 97402
| The TDD-8X features a

large 8-digit LED display and |&° | TDD-8X i
| decodes all 16 DTMF digits. )
The 104 character memory is Hl g 5{5 el I E, l

| viewed, without loss of data, by o 0.8
scrolling either left or right.

| Although a computer is not required, the serial ASCII output
allows automatic logging of decoded number groups. ToneLog™,

| our IBM/Compatible logging software is included. Available

| accessories include a Plastic Mounting Kit (§15), Audio/
Computer Cables ($20) and a 12VDC AC Power Adapter ($10).

[ Visa, MasterCard, American Express, Discover and Government Purchase

Orders accepted Minimum Government Purchase Order: $§99. COD |

| Cash or Money Order only. S/H: $6 USA/Canada; $15 Foreign COD: $5.

Info: (503) 6872118 Orders: (800) 338-9058 Fax: (503) 687-2492 |

| Or contact motron.info@emerald.comfor a catalog via the Internet

Helium-Neon Laser

Why mess with soldering a kit together and taking a risk of it working when
you can have a complete functional laser for less. High brightness red laser
visible for up to a mile. Use in many projects such as light shows, holography,
and laser eavesdropping. Output: 1.0-1.8mW; Class I1]a. Size: 6.25" x 1.4" x
2.25". One year warranty!

12Vdc operation (Cat. #: HNM2-12) $49.00
120VAC operation- includes adaptor $59.00 ~
Quantity discounts available.

Midwest Laser Products ~ FREE CATALOG
A P.O. Box 2187 Bridgeview, IL 60455 Call, write, or poll fax.

Phone: (708) 460-9595 FAX: (708) 430-9280
Please include $7 S&H within U'S. IL res. add 7.75% sales tax. 30 day satisfaction tee.

LIVE TV VIDEO

Nowin1995! The MiniLink Il 2.4 GHz video system. 5 (five)
channels available and audio is included. Each channel
is switch sclectable right on the unit. no soldering or
rewiring. and [ No kit to lose parts
and not a cheep modified UHF TV tuner. Transmit live
video to any *TV. New advanced technology now allows micro TV
transmitter to be camried anywhere. This is a FCC certified system
and NO license is required. Lowest cost Highest Quality.

Satisfaction Guaranteed Intemational Orders Welcome

MICRO VIDEO PRODUCTS
800 473-0538 FAX 714 847-4486
16201 OSBORNE ST WESTMINSTER CA 92683

—_

i

BRITISH

NEW

SCHEMATIC and PCB C.A.D

Onvrr

Includes

* CGA,EGA & VGA
compatible.

= Design large multi layer
boards.

* One level pull down menu
and quick keys for fast HIO
3o UTOMATION

* Dot matrix, laser, plotter,
Gerber & N.C. dnll output

* 6 Month Free update
Free Demo

7840 ANGEL RIDGE ROAD

ATHENS OHIO 45701
(614) 592 1810

Visa & MasterCard Accepted

The more you give,
the more you receive.

Giving U.S. Savings Bonds passes an
important lesson on to the future generation.
Bonds can teach our children how to save,
how interest grows and how a smatll
investment can help make their dreams
come true.

Buying U.S. Savings Bonds contributes
to a solid and secure America for generations
to come. What a great way for you to say,

1)

“I believe in your future!

Buy Bonds at half their face value
through your local bank, and share the
tradition of U.S. Savings Bonds. They’re the
gift that gives back more than you’ve given.

Take
Stock

N America \_L4

SAVINGS
.BONDS *

A public service of this publication

www americanradiohistorv com
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Only $129.95 for The
Pocket Programmer

FRMTER RGRT

_ ¥HE POCKET PROGRANMER
fos o - o
The portable programmer that uses
the printer port of your PC instead of
a internal card. The software has 24
functions and programs (E)Eprom,
Flash & Ram 27/28{C)XXXX from
16K - 8 Megabit with a 32 pin socket
Adapters availble for 874X, 875X
MCU's, 40-Pin & Serial Eproms and
Eprom Emulation to 32K X 8

Mac EZ Programmer
The Only Eprom programmer made
for Macintosh. The software has 15
functions including File Editing with a
32-Pin socket supports (E)Eprom,
(27/28(CIXXX ) and Dallas Ram from
16K - 4Megabit.  Only $299.95

Intronics, Inc.

Box 13723

Edwardsville, KS 66113 Add $4.50 COD
Tel. (913) 422-2094 Add $4.00 Shipping
Fax (913) 441-1623 Visa / Master Charge

ROBOTICS &
ARTIFICIAL
INTELLIGENCE

Explore the latest technology in
home robotics and artificial intelligence,
without investing a fortune.

MINI MAX ROBOT KIT .ccccecnnecnnee $129.95

Basic unitincludes dual motor drive, motor driver kit and
project notes. Base is 1 ft. x | ft.

MAX and CPU BOARD ............... $269.95
Program your personal robot with this CPU BOARD. Use your PC
and upload programs to your robot. Includes *C’ libraries and MINI
MAX 'C’ libraries.

NEURAL LAB w/basic link ..cccoeeenee $29.95
Create your own problem solving neural networks, Used in
stock market prediction, speech recognition, vision systems
and many other applications. Includes many good examples,
@ great way to learn this exciting technology. Includes BASIC
library, add neural networks to your BASIC programs.

‘¢’ LINK $29.95
Actual “C’ libraries.and source code used to create NEURAL
LAB. Add neural networks to your C’ programs. Comes with
many including speech gnition, pattern

ial market prediction, control sy and
many more working examples, (REQUIRES NEURAL LAB)

1
5

recognition,

Missouri residents please add 6% scles tox.
V.S, Postage included in oll prices.

ZAGROS SOFTWARE
PO, Box 460342

St, Louis. MO 63146-7342

(314)768-1328

Professional Desoldering
Made Easy & Affordable

Try Our

Unique, All in the Handle, with
Built-in Diaphragm Pump for
Superior Suction & Effeciency
Variable Temperature Control
Quick Replacement Filter
SMD Removal Capability - ESD Safe
Ergonomic Design for Comfort
One Year Parts & Labor Warranty

DEN-ON SC7000

Desoldering Tool
for a 15 Day

Regular Price $499.00

We MEET or BEAT Advertized Prices

1-800-394-1984
orfax (316) 744-1994

Purchase in advance and receive a
30 DAY MONEY BACK GUARANTEE

HEW . T
LECTRONIC
M NSTRUMENTS In

6222 N. Oliver Wichita, KS 67220 C
Evaluated in Electronics Now, Jan. 1994

www americanradiohistorv com

SHOW TIME CABLE

Your Cable Connection To The Stars!

Order your FREE
catalog today!

1-800-643-4258

STARGATE SST
* Converters & Descramblers
¢ All Makes & Models
e Quantity Discounts
¢ 30-day Money Back Guarantee
* Best Warranties

Show Time Cable

COD * MasterCard ® Visa
A.nex ® Discover

MECK

B vl s ey

... If you are not getting

this catalog you are
missing out on some
of the best deals in

electronics today! We have thousands of
items ranging from unique, hard-to-find
parts to standard production components.
Call, write, or fax today to start your free
subscription to the most unique catalog in
the industry, filled with super values on
surplus electronic and hobbyist type
items. If you have a friend who would
like to receive our catalog, send us their
name and address and we will gladly
forward them a complementary 100 page
catalog.

Why pay more? Call today.

340 East Firet Street Fax Order Line
Dayton, Ohio 45404 1-800-344-6324

Order Toll-Free
1-800-344-4465

CIRCLE 251 ON FREE INFORMATION CARD
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INTERFACE TO YOUR PC KEYBOARD INPUT !
Our KE—18 Keyboaord Encoder

converts contact closures into

PC compatible keyboard signals.

¢ Reploces your PC’s keyboord
or works in oddition to it.

« Scon 9x9 matrix or 18 inputs
« PCXY, AT, PS2 & Compotibles
« Compoct 2.5% x 3.9" Size

Only $59.95 & $4 S&H |

% SPECTRUM PROBE ©

This low clrcult loading SCOpe probe
producss a 60 dB spectrum analyzer
display on your inexpensive scope

EMC RFi
Ask for application notes,specifications,sales & warranty info.
255 Spectrum Probe 30 KHz to 2.5 MHz $279
107 Probe 1-100 MHz $249 ($279 extra shielding)

| [

Hagstrom Electronics

2 Green Lantern Bivd.

Endicott. NY 13760
(607) 786-7523

Accessory Current Adapters: IA5 $19 A7 $29

SMITH DESIGN (215) 661-9107
207 E.Prospect Ave,N.Wales, PA 19454

Pocket PIC CABLE TV EQUIPMENT

P We carry @ complete line of all major brands

ro grammer including test chips and all accessoriss

BELOW WHOLESALE PRICES « QUANTITY DISCOUNTS
30 DAY MONEYBACK GUAR. = 1 YR. WARRANTY
YEARS OF CUSTOMER SATISFACTION
C & C ELECTRONICS
CALL NOW 1-800-995-1749

Immed. Delivery from Giant Stock! Sorry no Florida Sales,

wxﬁ"
$5995

‘Aasembled
and tested

ET-YM2000 20 SECOND RECORD
AND PLAY NAUTURAL SOUND
SYSTEM on a 1.00'2.40" board. Using
Chip-On-Board technology for
unbeatable sound quality, a superb
;%?*oker, exceﬂegt rr)(\‘;nrcéophone, 4Ar¢de
case, and e; expansion S
for roord Ond iy 895 Cho. 208 Uns % For PIC16C61, 71, and 84

Distributors Weicome. Eloctronic Design » 40 Pin ZIF Adapter for

o Market, Inc. 419-389-0354. “
PIC16C64, 65, and 74 - $29.95
< Runs off 2 - 9 volt batteries
Communications

or optional AC adapter - $9.95
Mﬂm% fz;‘:":‘ l < Includes assembler
‘ 1 Ge0 AT % PICProto boards $9.95 to $17.95
micro Songineering abs | |

Box 7532 Colorado Springs CO 80933 (@)

$3495

Bare board
with disk

Robot Explorer Newsletter
Nano-ants, flying robots, Martian explorers.
Explore an entire universe of exciting robots.
8 information-packed issues for only $14.95.
Call now! MasterCard/Visa Accepted.

1-(800) GO-ROBOT or 1{800)467-6268

Hobbyists~ Embedded Control Systems for home
Automation. MMC8-10 Cross Point Bx8 Video/Stereo-

able 00— Test

Audio electronic patch panel $695.00. TL-100 Color N " [ i Orders only * Information
Organ Kit $195.00. T-10 DTMF G:n/D:m‘; $225.00. 13803848,  EAS20:1007 , () [-800-452- 7090 AI S (310)902-0841
[Caable TV- Use our product lin fo automate your Test chips for JERROLD. TOCOM, ZENITH, SA. &
\more. Pats cable boxes in full service mode. Basy inst-
ity Mi |allation. Zenith only $39.95. Most others under $50ea
Quality Microwave TV Antennas P ooy, Mo S on ohti
1RELESS CABLE - IFTS - MMDS - Amateur TV No Go. sl Not for use in cable oo owned equip For use ai & tost aid ]
Ultra High Gain 50db(+) ¢ Tuneable 1.9 1o 2.7 Ghz. e = R

¢ 55-Channel Dish System  $199.95
¢ 36-Channel Dish System  $149,95

foperations on a modest Budget. VC§-28 Commercial
Inserter/billing logger- $1595.00. VC8-78 Channel
Controller-4VCRs, 2 Laser Discs,2 extemal sources,
Two independent outputs $2895.00. MMCS-11 Wide-
band Video/Sterec Audio 8xB CrossPoint Switch,
Computer Controlable $895.00.

[Call Toli Free for info/Catalog o to Order. MasterCard
IVISA. Fax 1-808-825-7035. 1yr warranty on all products.

¢ 20-Channel Dish System  $124.95
« Dglional Commercial Grid Antenna {not shown) Add $50.00
* Yagi Antennas, Components, Custom Tuning Available
« Call or write [SASE) for “FREE" Cataiog
PHILLIPS-TECH ELECTRONICS
Dish System pg_ Box 8533 . Scottsdale, AZ 85252
LFETIME  (602) 947-7700 {$3.00 Credit 2!l phone orders)
WARRANTY  MasterCard o Visa » American Exprass » C00's o Guantity Pricing

is unbelievebly widespreadl Electronic
Devices with ing bilities cen be ing your
telephone and room conversations RIGHT NOW! Are you
sure you'rs safe? FREE CATALOQ tells you fast! Includes
Free Bonus detsils on fentastic opportunities now open in
Counter-Surveillance field. Exciting, immensaly interesting
and EXTREMELY profitabie {up to $250 hr} fuligigert-time
income. Call Nowl|

Surveillance & Recording Devices

Micro Dot

Conversation fransmitter Kit

| ML Crystal Clear reception

7 onfM radic up to 1/4mile
L] Snapkit for easy assembly

MVC-SP
Minlature Video Comera
Hidden in A Smoll Specker|

su RVEILLA NCG

1~800-732-5000
U N b
RYT§ ™ smol os o ame & COUNTERSURVEILLANCE Electronic Devices
$39.95 ... Hidden Video Cameras « Electronic Kits * Voice Chang
i c‘agn ;‘: ‘;L,"Z,;’f;’ ;“;V"Z‘;,e,v Bug and Phone Tap Detectors * Shotgun Mics * Micro Recorders

and connected directly to VCRI

« Vehicle Tracking « Locksmithing * AND MORE!
Goes completely unnoticed!

Extra Long Play Telephone Recorders - Silently Tapes
Incoming/Outgoing Phone calls automatically... 5’.?::5.457 g
$DY  FOR CATALOG SEND $5.00 TO...P.0. Box 337,
OUTLET Butffalo, NY 14226 (716) 691-3476 - (716} 695-8660

299

QQ‘, Utrg Minkature cassette deck
£ 4 with telephone recording adapher
right inl Extends normal recording
fime up to 12 hours Recording starts and
stops automatically when phone i used
12 Hour Telephone Recorder e =

99.95 yen sregirg Vi82/MC (214) 255-7490
or-Radix Inc.  Box 166055 - G _Inving, TX 75016

Cable TV
Descramblers

Converters * Filters * Accessories |
30 day Free Trial - NO RISK!

Prototype it...... FAST!

with ProtoQuick 8051 or Z8
P . G
OB E I g - Compiete swgie boars computers

1
I - Up 10 32K EPROM anct B RAM
- 1280 in. platec: through proR0 area
+ RS232 C seral port w DB2S comn
- Op Sys 0 EPROM w source cooe
- Asembied , (8acy (0 run - Sv. only
- MS-DOS cross-assemuer nckuded

$99.00 ...

. iy OB 5750 Rourabonom Aoed
Run prottype appecations or expanmental hardware [0 P Tl
Hom the sorial pon - WITHOUT PROGRAMMING | (513) 561-2060

Save a bundle

For the price of a_stamp, you can get the latest
edition of the federal é;)vernment's free

i Free Consumer Information Catalog, It lists more
Unbeotabie wholesale prices! "o
Affardable extended warnan Catalog than 200 free or low-cost publications on feder-

1 Year Wananty an off products

Cl//{AE caé,ﬁ* Pmﬁ.ﬂiona&./

Credit Cards wWelcome!

al benefits, jobs, health, housing, education,
cars, and more, to help you save money,
money, and spend it a little more wisely.
So stamp out ignorance with our latest free

CABLE TV
ALL NAME BRANDS

Electronics Now, July 1995
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1-800-379-3976

9 Prices starting
7 > z f:l__.
£lectronics

as low as $99/

DESCRAMBLERS. CONVERTERS

COMBOS. CALL NOW
WE'LL BEAT THE COMPETITION.

UNIVERSAL SALES 800-647-2371

www americanradiohietorv com

Catalog. Send your name and address to:

Consumer Information Center
Department SB
Pueblo, Colorado 81009
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Berkeley SPICE

Beige Bag Software

2000 Hogback Road » Suite 2
Ann Arbor * Michigan » 48105

Phone 313.971. 4227
Fax 313.971. 3632
E-Mail info@beigebag.com

Why Design Circuits the Hard Way?

B? Spice v.1.1 and B? Locic v.3.0 are the most powerful and affordable integrated
analog and digital circuit design, simulation, and analysis packages available. B* Spice
and B? LoGiC neatly integrate the schematic editor, simulator, and graphics post processor.
They are fully integrated and interactive and are extremely easy to use for Windows™,
Macintosh™, and Power Mac™. Both B? SPicé and B? LoGIC are currently in use at over
100 major universifies and many leading Fortune 500 companies such as The University
of Michigan, Stanford, AT&T, General Electric, and Hewlett Packard, to mention a few!

® Subcircuit Probing

* Demo Disks Available
e University & Student Prices Available
¢ Site Licenses Available

* Dealer Inquiries Welcome
* Visa/Master Card Accepted

VVVVVVVVVVVV VX

CIRCLE 283 ON FREE INFORMATION CARD

for windows™ and macintosh™

B Seice v 1.1 $149

¢ Simulation: Transient, DC Operating
Point, DC sweep, and AC sweep

¢ Library: MOSFETs, BJTs, JFETs,
op amps, & many more

¢ Circuit analysis based on

* Device & Model Property Editing
¢ Flexible Visualization of Results:
customized graphs and tables

$199

¢ EDIF File Format Output
® Enhanced PLD Simulation Capture

® Over 100 components available

ELEcTRontc DEsioy Packace EPL

¢ |ncludes B? Spice and B? LoGiC

BIC SOLAR PANEL*

—)

solar panel purs out a hefry 12-14

ReQuiRing 12 VDC,

$14.95

A smaller version of the popular Bl

for experimenters, small
tive budgets! €1 Vno l

shicolnahandliog oo this ltam,

$756.50
A whopping 17 X 3' X 3/16", this thin film glass

volis @

700-750 mA (3/4A). Imagine this As A power
supply for your handheld or orher project

NOT-SO-BIG SOLAR PANEL Il

Solar Panel, this

12" X 6" X 3/16" thin fllm glass solor ponel Is Ideal
Ications, and conserva-

, 12V 125mA with load.

blg solor panel mallorder customers please include $15.00 to cover

gaic

ELECTRONICS, INC
8123 PAGE BLVD * ST. LOUIS, MO 63130

(314)427-6116
9222 CHESAPEAKE DR. * SAN DIEGO, CA 92123
(619)279-6802
2525 FEDERAL BLVD. * DENVER, CO 80211
(303)458-5444
MAIL ORDERS CALL TOLL-FREE
1-800-669-5810

controlling the world with your PC...
Here's a useful book that tells you how to connect

your personal computer to the real
Wa”"""' world and make it do useful work
RlD like controlling stepping motors,
monitoring fluid levels, or switching
appliances on and off. No PC
modification necessary for these
¥ projects either - every circuit in this
L —— book connects directly to the

parallel printer port of your PC! Also included are
a circuit diagram and listings for control software
written in Pascal, C, and B%IC. AND (this is the
good part) the accompanying disk contains full
source code in all languages plus compiled (.EXE)
files - {that means no typing ... yeah!) Whether
you want to generate audio tones and speech,
drive high power loads and DC relays, or convert
DTMF tones to binary values, this books is a great
source for information, projects, and ideas. There
are also 9 appendices (that's plural for appendix -
that hunk of helpful info that didn't fit into any one
chapter of the book!) They cover such topics as
expanding the parallel port for 24 bit 1/0,
bidirectional printer port use, and using your PC's
game port for input. Controlling The World with
Your PC is $29.95

FAX ORDERS (314)427-3147
ELECTRONICALLY SPEAKING,
GATEWAY'S GOT IT |

Water

3/4" x 1/2" complete unit has a built-in power supply and
an adjustable culminating lens. Operates on 3 volts OC (a

WARNING: AVOID DIRECT EYE CONTACT
127 THERMOCOUPLES PELTIER JUNCTIONS |

The peltier junction is a solid-state thermovoltaic _~
device. Current applied to the device will
produce heal on one side of the device and a

depending on polari
for applications from 3-12 VDC - grab a battery and

5 MW LASER MODULE
$55.00
Mini 5 mW visible laser module
wavelength 630 - 680 nm.

pair of AA or AAA batteries work great!)

cold surface on the other side. \/
aced on the surface will freeze or boil
of applied voltage. Ideol

let your imu?inuﬁon run wildl
DOCUMENTATION INCLUDEDIH

Small Peltier Junction

0.
approximately 1.17%x 1.17%x .12*
(approximately LA el

Large Peltier Junction

approximately 1.56" x 1.56" x d5%

THE FINE
ACCEPTED * $10 M
IN THE

HANDLING WITH
\ R 0O N

ING ADDITIONAL

— AL————---—-—-——‘
INT : EﬁlCES SUBJECT TO CHANGE WITHOUT NOTICE * GATEWAY 1S NOT RESPONSIBLE FOR PRINTING ERRORS * MASTERCARD, VISA AND DISCOVER

CHANDISE MINIMUM ON MAIL ORDERS * SUPPLY OF SOME ITEMS 1S LIMITED ° PRICES DO
CONTINENTAL U.S. {ITEMS REQUIR
R MAY AF A DON R "

NOT INCLUDE SHIPPING
AMOUNTS ARE NOTED).NS’AJS FOR THE FIRST ITEM, $0.50 FOR EACH ADDi

——————————A———q\

BIG BROTHER IS WATCHING
You've probably wished for a
closed circuit camera/monitor
system for your home or

business, but those cost big bucks! Well, once again,
I Gateway comes tothe rescue! We've got a 9" solid state
video monitor with black and white camera and 10'
interconnecting table. Runson 115 VAC. There is a
microphone in the camera for one-way audio monitoring,
and you can make cable runs up to
300 ft with twisted 3-pair wire.
Requires 6 conductor round
telephone cable and RJ-12 modular
plugs. Why so cheap? The surplus
market is an amazing place! We

OO0 ==

hook 'em up, make sure they get a
picture from the camera to the
monitor,(that's quality control!} and sell them to you at

such-a-deal prices. Great for ATVers, business
monitoring, and 1-spy surveillence.
approx. dimensions : camera 2-1/2" x 4-1/4" x 8"
monitor 8-1/2" x 8-1/2" x 9-3/8"

(*mailorder customers please include $15.00 per system

or extra camera or monitor for shipping & handling)

iz

VIDEO SYSTEM®
includes camera, lens, 9" video monitor, 10' cable, 1-
way paging. System operates on 115 VAC. Includes a
2-way switching option so you can add an extra camera.

$125.00

VIDEO SYSTEM Jv*

(same as above, but monitor features a 4-way switching
option so you can add upto 3 additional cameras }

$150.00

ADDITIONAL CAMERA®
ADDITIONAL MONITOR®

(for use with above systems)

UPS GROUND smppmci{
TIONAL ITEM.

$100.00
$75.00

MON SOIUOND3|T ‘G661 AN
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CAPACITOR QLOSE-OUT
SAVE SO% to 75% OFF RETAIL
TOP QUALITY PARTS! WHILE SUPPLIES LAST!
CERAMIC DISC! ELECTROLYTIC! TANTALUM!

AXIAL /RADIAL! PREFORMED/LONG LEAD!
0 01uF / 500vdc Disc @ 7¢ each (That's 50% cheaper than most)
2 2F / 50vdc Elec-Radia! @ 8¢ each (That's 55% chewper than most)
Als0, 70220 Clip-on Heat Sinks @ 15¢ each (That's 60% chesper than most)

Send SASA for Free catalog to:
JDG. Dept. E11. PO. Box 20908. Raleigh. NC, 27619

CABLE TV DESCRAMBLERS AND CONVERTERS
Top Brands Available

Discover

Masercard - SATISFACTION GUARANTEED!
™ 1-800-775-0444 Chckbvrion
T.C. ELECTRONICS

Decoders and Descramblens must be not used without
authorization by vour local cable operator. No Tennessee siles.

¢ gROADCAST FARTHER

The model 1525 is a 75-110MHz RF amplifier that connects to mono or
stereo FM transmitters and produces a powerful 15-20 watt signal which

could broadcast up to 5 miles or more! Requires 75-250 mW drive.
Step by step plans complete with part source $ ’4 PLUS $2 S&H

information and antenna designs. . . ONLY CATALOG INCLUDED
—

Progressive Concepts o

[
€ 1433 N, MILLS AVE., SUITE A o N
CLAREMONT, CA 91711 (909) 626-4969 (909) 626-4FAX

SHOPPER CLASSIFIED

make it look like the 1920's! Onl

PLANS-KITS-SCHEMATICS

CABLE TV

ALL-IN-ONE CATALOG. AM/FM/HAM/SPY,
transmitters, amplifiers, receivers, voice
scramblers/disguisers. Audio, TV, Tesla Coils,
plans, “secret” books, kits, imports, exports and
more. Start your own licensed or unlicensed radio
station, 60 full paé;es for $1.00. PAN-COM INTER-
NATIONAL, PO Box 130-F7, Paradise, CA 95967.

FM STEREO TRANSMITTER kit broadcasts any
audio signal to FM stereo radios throughout your
home. Uses unique BA1404 IC. Complete kit: PC
board/components — $24.00. Visa/MC.
TENTRONIX, 3605 Broken Arrow, Coeur d'Alene,
ID 83814. (208) 664-2312.

CRYSTAL SET Handbook — Visit antiquity by
building the radios your grandfather built. Assem-
ble a “Quaker Oats’ rig, wind coils that work and
$10.95 plus
$4.00 for shipping and handling. CLAGGK Inc.,
PO Box 4099, Farmingdale, NY 11735. US funds
only! USA and Canada — no foreign orders.

CREDIT CARD SECRETS Credit card, ATM,
Read/write complete systems starting $140.00.
Backup your credit cards in PC using system that
works, info $5.00. CPU ADVANCE, Box 2434,
Harwood Station, Littleton, MA 01460.

CIRCUITS! CIRCUITS! The very best in plans,
kits, schematics, and books. Too many to list.
Satisfaction guaranteed! Send for free listing.
HOBBYTECH, Dept. EN1, 1748 SE Alder,
Hillsboro, OR 97123.

UNIQUE ELECTRONIC devices you can build!
Micro FM transmitter — with battery and micro-
phone dime size or disguised as a penlight! Pen-
light bug detector — checks for room or phone
transmitters! Radar cloaking device! Laser jam-
ming device! Plans $10.00 each. All 4 plans
$20.00! Plans & kits catalog $2.00. QUANTUM
RESEARCH, 17919 - 77th Avenue, Edmonton,
Alberta, Canada T5T 281.

FUELLESS ENGINE Generator 100 HP of free
endless energy! Free catalog: Creative Science,
Box 8001, New Albany, IN 47150.

COMPUTER SOFTWARE

PC BOARD DESIGN software with schematic
capture, large updatable parts library, autorouting,
postscript, plotter, photoplotter, printer outputs.
On!é $9.00 (three 3.5in 1.4M floppies). DOS com-
patible. Requires EGA or better. Suncoast Tech-
onologies, PO Box 5835EN, Spring Hill, FL
34606. V/MC accepted. (904) 596-7599.

HUBBLE TELESCOPE Photo: raEhs (GIFS) —

GALAXIES in the YOUNG Ul\?IV RSE Series,

$9.99 + $2.00 shi%)ing. Entire public Hubble Se-

93? a%/ailable. SPACEPICS, POB 75711, OKC, OK
47.

PUBLICATIONS

HISTORIC AND CLASSIC hardware support
magazine. The Computer Journal provides how-
to information on keeping S-100, Kaypro, Z80,
6809, CPM, and PC/XT systems running. Over
TEN years of hardware, software projects. 6 is-
sues $24.00. Free sample. 1 (800) 424-8825.
TCJ, PO Box 535, Lincoin, CA 95648.

“BULLET"” BUSTER. Protect your cabie box
against the infamous cable "bullet”. The “Bullet”
Buster acts as an electronic shield. Installs in-line
in seconds. Don't wait until it's too late! $19.95 +
$3.00 S&H. Visa/MC. ELECTROMAN, Box
24474, New Orleans, LA 70184. (504) 482-3017.

CBTV DOCTOR Stop the Buliet and ID signal in
cable lines. Send $20.00to R.R. Enterprise, Dept.
EN, Box 3532, Easton, PA 18043.

MISCELLANEOUS
ELECTRONICS WANTED

I WANT it and | want it now. | want ail of your SIMM
memory. IBM, Mac, new, used, even defective. |
want it all. Highest $ paid. Call 1 (800) 4-MEMORY
now! Voice/FAX.

SATELLITE EQUIPMENT

CABLE UNSCRAMBLED. Everything you want
to know about cable, but are afraid to ask. $10.00.
Visa/MC. ELECTROMAN, Box 24474, New
Orleans, LA 70184. (504) 482-3017.

ATTN, CABLE box owners! Order your ID signal
and bullet stopper before it's too late. Send $20.50
to R.R. Enterprise, Box 3532, Easton, PA 18043.

CABLE TV INSTALLERS MANUAL. Single dual
cable systems. Telephone poles, houses, apart-
ments explained. Send $14.95 to Infotek, PO Box
71072, Milwaukee, W| 53211,

CABLE-SAFE. Guarantee cable privacy. The
one-way valve for your cable TV signal. Cable
signals come in, but they don't go out! $29.95 +
$3.00 S&H. Visa/MC. ELECTROMAN, Box
24474, New Orleans, LA 70184. (504) 482-3017.

“DESCRAMBLER SCHEMATICS REVEALED.”
A powerful guide to descrambling schemes.
$10.00. Visa/MC. ELECTROMAN, Box 24474,
New Orleans, LA 70184. (504) 482-3017.

UNIVERSAL DESCRAMBLER. Unscramble sig-
nals using your VCR as the tuner. Works with
virtually any system, this is the only one you need.
Declare cable box independence! $129.95 +
$5.00 S&H. Visa/MC, ELECTROMAN, Box
24474, New Orleans, LA 70184. (504) 482-3017.

CABLE DESCRAMBLER! Build with 7 RADIO
SHACK parts for UNDER $12.00. Complete in-
structions. $8.00: FA.S.T., Box 369-EN, Pt. Saler-
no, FL 34992-0369.

TOP SECRET! Never reieased before. Cable

companies, cellular phone companies, want to

get you now! Learn how they do that! Protect

yourself. Piracy, the laws. Better safe than sorry.

2153695. Randall, Box 2168 R, Van Nuys, CA
404.

MISCELLANEOUS
ELECTRONICS FOR SALE

ECONOMICAL 8031/51 Based SBCs with 128
byte memory, 14 I/O ports, RS232. With pre-
programmed bootstrap software that aliows load-
Ing of .OBJ files to EEPROM through serial port of
PC. Run programs without burning EPROMs. IBM
PC DOS compatible utility disk included. Only
$62.00. Suncoast Technologies, PO Box
5835EN, Sprin(? Hill, FL 34606. (904) 596-7599,
V/MC accepted.

ANTIQUE ELECTRONICS

TUBES, CAPACITORS, parts. Thousands in

large illustrated catalog. $3.00 US/Canada,
$5.00 overseas). Don Diers, 4276-E North 50th
treet, Milwaukee, Wl 53216-1313.

www americanradiohietorv com

SATELLITE RADIO BOOK AND GUIDE. New
book covers all audio services, SCPC, subcar-
riers, FM squared, facsimile, press services,
weather services. Simple how-to-receive instruc-
tions. $16.95 plus $3.00 Priority Mail. UNIVER-
SAL ELECTRONICS, 4555 Groves Road, #12,
Columbus, OH 43232, (614) 866-4605.

COMPUTER EQUIPMENT
WANTED

| WANT it and | want it now. | want all of your SIMM
memory. [BM, Mac, new, used, even defective. |
wantit all. Highest $ paid. Call 1 (800} -MEMORY
now! Voice/FAX.

REPAIRS-SERVICES

VCR’'S, CAMCORDERS serviced! Send $39.50
(per unit). “Cleaning VCR’s!” video $19.95. Dan-
ny's Videos, 6030CR 4174W, Laneville, TX
75667. (903) 863-5697.

BUSINESS OPPORTUNITIES

EASY WORK! Excellent pay ! Assemble products
athome. Call toll free 1 (800) 467-5566 ext. 11068.

MAKE $75,000 to $250,000 yearly, repairing all
kinds IBM monitors. Successful home based
business, anywhere. Telephone required. Details:
USA $3.00 cash (no checks). Dealerships:
Canada-all foriegn countries: $85.00 for
application brochure. Randall Display, Box 2168
R, Van Nuys, CA 91404,

EDUCATION

LEARN PC ASSEMBLY LANGUAGE. Disk
$5.00, book $18.00. ZIPFAST, Box 12238,
Lexington, KY 40581-2238.

AMATEUR RADIO Get your ham license NOW.
Study manual with question pool(s), $25.00.
Wiebe Consulting, 301-001 North Missouri,
Ulysses, KS 67880-2141012.

HUBBLE TELESCOPE Photographs (GIFS) —
Entire public Hubble Series available. SPACE-
PICS, POB 75711, OKC, OK 73147.

SHOPPER
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CABLE CONVERTERS/DESCRAMBLERS
* % % % SUPER BUYS * % % %

* FULLY REFURBISHED UNITS %

TOCOM — JERROLD — SCIENTIFIC ATLANTA —ZENITH — PIONEER
“WE SERVICE MOST CABLE CONVERTERS"

Pone (219) 935-4128  NEZSR

NATIONAL GABLE BROKERS

1801 W. JEFFERSON ST., PLYMOUTH, IN 46563

OUR POLICY: Al products carry a two year warranty. Warranty covers parts and labor and return shipping.
WARNING: Theft of cable services is a crime. National Cable will not knowingly defraud any pay TV
operator and we will not assist any individual or company in doing the same.

1S
\ T kel
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Finally, a low cost way of getting into the monitor repair business. With the Checker 12 you
can test and repair computer monitors with speed and accuracy. The “Checker 12" is an
easy to operate, hand held , battery. or AC operated computer color monitor pattemn
generator. With its support of CGA(15.75khz),EGA(22khz),MACII(35khz), and VGA
modes 1,2.3 (31.5khz), 800X600(35khz), 1024X768 interlaced.(35khz), 1024X768 non-
interlaced, & 1024X768N1 wirh sync on Green (48khz), you can easily checkout a
monitor in all of its" modes. With its’ single mode switch, you know exactly what type of
monitor you are testing, You don’t have to he a monitor expert to use the Checker 12. lts’
front panel color pictures, show just what you should he seeing on the monitor under test.
You can quickly tell if the monitor is a VGA, SVGA, or a SVGA/NI. No more guessing,
The “Checker 12" provides various test pattems for VGA monitors. X-hatch, for size and
linearity and convergence set-up. White screen, for purity and CRT bum evaluation. Color
bars and 8 step gray scale for color tracking and balance. There is also a single color mode
that allows for single color channel operation. There is no easier way to test and evaluate
monitors than with the Checker 12.
Price: $295.00 + $5.00 S&H.
Includes battery, AC adapter, Mac adapter and 120 day warranty

We also have the Checker V1, a six port stand-alone VGA (640x480) test pattern generator,
NO computer required. Just $249.95.

— e e — )
MasterCard i B m
¥ [ e - L

Computer & Monitor Maintenance
6649 Peachtree Ind., Blvd., Suite N-1  Norcross GA 30092
1-800-466-4411, 404-662-5633 (Voice), 404-840-8814 (Fax) .

CIRCLE 334 ON FREE INFORMATION CARD

www americanradiohistorv com

“ULTIMATE
SCANNER

Bill Just
heek - published!

Simply the best scanner
mod book ever written!

Includes complete
chematics, procedures,
and parts list for
computer interfacing

Exactly what you've wanted
250 pgs, large format, $29.95.

EMERGENCY RADIO!!
{Scanning News As It Happens
"Excellent...” Barry Goldwater
“A winner... 911 Magazine
Norm Schrein

SCANNERS

& Secret Frequencies

Henry Eisenson
320 pages, $19.95

Must reading.”

i Electronics Now
A glant undertaking”

! Mon/ron ﬂ imes
“You can't miss! A.S»’[:‘*1
“The best” Norm Schrein
A hlgh point!” HCMA'*

TRAVELSCAN

Good Frequencies
Across America
Henry Eisenson
~120 pages, $7.95
Handy pocket guide to scanning ;
:in every area of America.. Top |
. cities, plus state and federal
agencies, speedtraps, recreation
i facnlmes military, MORE!

’és'grewmd
G G Qase
More than 400 listings, 100
pages, larfe format 23.75

E,veryt.hmg that‘s son of legal,
%[mless you actually USE it. =

TeIevnsnon GRAY Market

Cable & satellite chips,
+ descramblers, etc.

"Explores this shadowy fringe |
: areain depth... good info.”

PopComm
160 pages, $23.75
$4 s/ 1st book, then $2 each
CA residents add 7.75% tax
Order line 800-546-6707

All credit cards

INDEX publishing Group, inc.
3368 Governor Dr, Suite 273E
San Diego, CA 92122

MON SOIUOLII3|T ‘G661 AP
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Electronics Now, July 1995

-
w
@

Hobbyist’s Paperback Budget Books

Papular
Electronic
Circuits
Book 1

[J BPB0/98—Popular Coll Desionand
Electronic Circuits- Construction

Books 1 and 2...$11.90.
Contains a wide range of

circuits which are ac-
companied by text giving
a brief-introduction, cir-
cult description and spe-
cial notes on construc-
tion and setting-up that

I

[J #160—Coll Design
and Construction Man-
ual...$5.95. A complete
book for the home build-
er on how fo make RF
IF, audio and power
chokes and transform-
ers. Practically every
possible type is dis-

cussed and calculations

may be necessary.

are @xplained in detail.

[J BP271—How to Ex-
pand, Modernize and
Repair PC’s and Com-
patibles...$7.75. All the
practical information you
are likely to need to up-
grade your PC and com-
patible. Also contains
useful information and il-
lustrations to hetp you
with repairs.

[0 BP276—Shortwave
Superhet Receiver
Construction...$6.95.
Provides construction de-
tails, including coil wind-
ing, of a number of ad-
vanced-design receivers
which should have per-
formance levels at least
equal to commercial sets
of similar complexity.

S0Projacts
UsingIC CA3130

[J #223—50 Projects Using IC
CA3130...$5.00. One of the more prac-
tical and useful operational amplifiers
(opamp), the CA3130 integrated circuit
chip is the heart of several easy-to-as-
semble projects covered in the book.
The projects are divided into five cate-
gories: audio projects, RF projects, test
equipment, household projects and a
catch-all miscellaneous group. Ideal for
all skill levels.

AUDIO
AMPLIFIER
CONSTRUCTION

(J BP122—Audio Amplitfier Con-
struction...$5.75. Practical designs are
featured and include circuit diagram and
description, Veroboard or printed-circuit
board layout and construction notes. The
text is divided into two parts. The first
deals with many types of preamplifiers.
The second covers power amplifiers
from a simple low-power battery type to
a 100-watt DC-coupled amplifier using

30 sotpenLess

BREADBOARD
PROJECTS

Book 1

reeee

[J BP107—30 Solderless Breadboard
Projects-Book 1...$5.95. Each project
is designed to be bullt on a “Verobloc”
breadboard and is presented with a brief
circuit description, circuit diagram, com-
ponent layout diagram and components
list. Notes on construction and applica-
tions are provided. Wherever possible,
the components are common 1o several
projects to keep project costs down.

four MOSFETSs in the output stage.

(] BP266—Electtonic
Modules and Systems
for Beginners...$7.25.
Shows the reader how to
build a number of simpie
analog and digital circuit
modules, all suitable for
battery operation, and all
based on only 1 or 2
translistors or ICs,

[J BP329—Electronic
Music Learning Pro-
jects...86.25. A begin-
ner's book that will assist
you in assembling such
projects as the Elexylo-
phone, Gildaphone,
Melody Ranger, Cord-
maker, Appealing Hand-
bells, Electronic Sol-Fa,
Tune-up Box and more.

[0 8P319—Making
MS-DOS Work for You
—$6.50. What you need
to know first, comes first,
e however the text is writ-
e -y =1 . .
1 r-‘ ten in a circular style so
| that the reader can start
=M anywhere in the text.
=== BBl This book is relevant to
iﬁﬂ- al versions of both MS-
DOS and PC-DOS.

Making MS-DOS
Waork For You

iD BP303—Under-
UnoersTaNDING | standing PC Software

PC SOFTWARE l ...$6.95. Covers main

types of PC software,
giving details of typical
uses, the basics of how
they are used and their
limitations. Each chapter
[ covers popular software
and programs of a simi-

Aerial Profects

e

] BP105 Aerial (Antenna) Pro-
jects...$5.50. In this book the author has
considered practical antenna designs, in-
cluding active, loop and ferrite antennas
which perform well and are relatively sim-
ple and inexpensive to build. The com-
plex theory and mathematics of antenna
design have been avoided. Also included
are construction details of a number of
antenna accessories including a pre-se-
lector, attenuator and filters.

Electronic
CalculntorUsers
Handbook

[ BP33—Electronic Calculator Users ;
Handbook...$5.75. The book eliminates Aty N

the mysteries of the calculator and of-
fers unique ideas for the simplest to most
complex calculators. Covers the basic
functions plus trigonometric, hyperbol-
ic, logarithms, square roots and powers.
Included are tormulas and data for VAT,
discounts, and mark up, currency con-
version, interest, binary and octal num-
bers, and much more!

tennas that are simple and inexpensive
to construct and perform well. From the
simple dipole to beam, triangle and even
mini-rhombic types made from four TV
masts and about 400 feet of wire. After
the antenna discussion you wilt find a
complete set of dimension tables that
will help'you “tune” an antenna on a par-

ticular frequency.

AConcise
Introduction to
dBASE

e

i

|
o
an

[] BP263—A Concise
introduction to dBASE
...$6.95. The most popu-
lar data-base program,
dBASE, is difficult to
master without help. This
book helps you spend
your time using dBase,
not setting it up. A user's
guide that covers all the
basics up to dBase IV.

J PCP104—Electron-
ics—Build and Learn...
$9.95. Construction de-
tails are given to-build a
circuit demonstrator that
is used throughout the
book to introduce com-
mon electronjc compo-
nents and how these
components are buiit up
to useful circuits.

[0 BP302—A Concise
Users Guide to Lotus
1-2-3 Release 3.1...
$6.25 . Written to help
existing spreadsheet
users upgrade to 1-2-3
Release 3.1, which has
the ability to work 3-di-
mensionally with both
multipte worksheets and
files.

[J BP146—The Pre-
BASIC Book...$6.95.
Another book on BASIC
but with a difference. It
concentrates on intro-
ducing technique by
looking in depth at the
most frequently used
and more easily under-
stood computer instruc-
- tions.

Just What the Project

] #160—Coil Design and Construction Manual
[] #219—Solid State Novelty Projects ..

[ #222—Solids State Shortwave Receivers for Beginners........ $5.50

[ #223—50 Projects Using IC CA3130 $5.00
[J #225—Practical Introduction to Digital ICs $5.25
[J pCP111—Electronic Test Equipment Handbook...........ccce..cnee. $13.95

Builder Is Looking For!

[ 1596 T—24 Silicon-Controlled Rectifier Projects...............u...... $9.95
[J BP58—50 Circuits Using 7400 Series ICs $5.50
[J BP69—Electronic Games $5.50
[J BP71—Electronic House Projects $5.00
[J BP84--Digital IC Projects $5.50
] BP93—Electronic Timer Projects $5.50

Name

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

Address

SHIPPING CHARGES IN

USA AND CANADA

$0.01t0$5.00...........

$5.01 10 $10.00...
$10.01 10 20.00 ...
$20.01 10 30.00...

City

State Zip

$30.01 t0 40.00
$40.011050.00..

PES

Aliow 6-8 weeks for delivery ~ $50.01 and above

SORRY No orders accepted
outside of USA & Canada

Shipping (see chart)
Subtotal
Sales Tax (NYS only)..

Total price of merchandise ...

Total Enclosed . .
All payments must be in U.$S. funds!

Number of books ordered [

www americanradiohictorv com
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OSCILLOSCOPES & ACCESSORIES

TEK 5B10N 2 MHz Time Base. for 5100 series .. $100.00
TEK 7603 100 MHz 3-siot frame . $250.,00
TEK 7A13 100 MHz Differential Comparator $450.00
TEK 7B53A 100 MHz Dual Time Base ... ... $200.00
TEK R7603 Rackmount 100 MHz ... $200.00
O'scope frame
TEK SC502 15 MHz Dual Trace . $375.00
O'scope, TM500
TEK 7904 500 MHz 4-slot frame . .. $500.00
TEK 7904 . System w/7A24,7A26,7880,7885 ... $1,200.00
TEK 7A24 400 MHz Dual Trace Amplifier $450.00
TEK 7A26 200 MHz Dual Trace Amplifier .. $250.00
TEK 7A29 1 GHz Single Channel Amphifier $850.00
TEK7B10 1 GHz Time Base ... . ... $500.00
TEK 7B15 1 GHz Delaying Time Base .$600.00

TEK 7B80 400 MHz Delayed Time Base —— $200.00
TEK 7B85 400 MHz Deita Delaying Time Base 5

TEK 7B87 400 MHz Time Base, pretrigger clk
TEK R7704 Rackmount 175 MHz O'scope frame
TEK 7514 1 GHz Dual Channel Sampling Unit ...
TEK P6046 100 MHz 1X/10X Diff. Probe .
TEK P6201 900 MHz 1x/10x/100x FET Probe ..

" $400.00

WAVEFORM & GENERATORS

HP 3310A 5 MHz Function Generator .. ..
TEK DD501 Digitat Delay Generator

$325.00
. $375.00

TEK FG502 11 MHz Function Generator .................. $325.00

WAVETEK 135 2 MHz Lin/Log
Sweep/Function Gen

HP 2148 10 MHz Pulse Gen., 50V /50 ohms ....... $2,250.00

$1,400.00

$275.00

HP 8080A 1 GHz Dual Channei Pulse Gen.
HP 8082A 250 MHz Puise Generator
TEK PG502 250 MHz Pulse Generator, Tr<1nS
HP 8165A Prog. Signal Source.1 mHz-50 MHz
TEK AWGS5105 Arbitrary Waveform Generator.......
TEK PFG5505 Prog. ........ Sa— S—

12 MHz Pulse/Function Gen.

VOLTAGE & CURRENT

$1,275.00

HOLT 11 AC Thermal Converter Set . $4,500.00

SOLARTRON 7150 ... .$550.00
5-1/216-1/2 digit OMM, GPIB

HP 6177C DC Current Source, to 50V,500mA $600.00

HP 6181C DC Current Source, 100 V. 250 mA $675.00

HP 6186C DC Curment Source, to 300V, 100mA ......... $750.00

KEITHLEY 225 Current Source. 1 nA-39.9 mA .. $450.00

IMPEDANCE & COMPONENT TEST

HP 4800A Vector Impedance Meter .. $550.00
BOONTON 62AD 1 MHz Ind. Meter, 2-2000 uH ... $700.00
BOONTON 728D 1 MHz Cap Meter, 2-2000 pF ...... $700.00
HP 4342A Q-Meter. 70 kHz-22 MHz, Q=5-1000 .... $2,250.00

MEGURO MQ-171 VHF Q Meter, 20-230 MHz ... $1,100.00
E.S.1. RS925 9-Decade Resistance Standard $2,000.00
E.S.I. SR1010 Resistance Transfer Standards $800.00
FLUKE 5450A Programmable $2,750.00
Resistance Standard
GR 1409 Standard Mica Capacitors, 0.05% $150.00
GR 1432-N 5-Decade Resistor, 0.9 OHM-11K $275.00
GR 1432-U 4-Decade Resistor.0.01-111.1 ohm $175.00
GR 1433-X 6-Decade Resistor, 0.1 OHM-111K ... $550.00
HP 4329A High Reslstance Meter ... $1,350.00
TEK 576 Curve Tracer. to 220W . $2,350.00
TEK 577D1/177 Storage Curve Tracer $2,250.00
TEK 7CT1N Curve Tracer. to 0.5W .. $500.00

POWER & SUPPLIES

GLASSMAN PS/EG-05R-06 ... $500.00
5 kv Power Supply, to 6mA
HP 6002A-0pt 01 50V/10A ... $875.00

Power Supply, to 200 W
HP 6023A Autoranging Supply, 20v/30A/240W ... $1,150.00

HP 6114A Precision Power Supply. 40V 1A $875.00
HP 6261B-027 20V at 50A CV/CC Power Supply $675.00
HP 62648 20V at 20A CV/CC Power Supply $500.00
HP 62668 40V at 5A CV/CC Power Supply $400.00
HP 62678 OV at 10A CV/CC Power Supply $550.00
HP 6296A 60V at 3A CV/CC Power Supply $400.00
HP 6299A 100V at 750mA CV/CC Power Supply ..... $250.00
HP 64388 60V at 5A CV/CC Power Supply $375.00
HP 6255A 40V 1.5A Dual Output Supply . $500.00
TEK PS503A Dual Power Supply $250.00

Phone: 1-303-438-9662
Fax : 1-303-438-9685

ACME PS2L-1000 ... ... $450.00
0-75V/ 0-150 A/ 1000 Watt Load

HP 53501A HPIB Power Supply Programmer .......... $175.00

HP 6827A Bipolar Supply/Amp, 100 vV 500 mA ......... $800.00

KIKUSUY PLZ-72W Prog. Load, cernen. $200.00

4-110V/0-124770W

TIME & FREQUENCY

HP 5315A 100 MHz/100 nS Universal Counter ......... $550.00

HP 5316A 100 MHZ/100 nS Univ. Count, HPIB ... $750.00

HP 5316A-003 100 MHz/100 nS Univ., $950.00
1.3GHzch

HP 53708-001 Time Interval Counter, 1020 pS ... $2,250.00

HP E1420A-10,30 VXI Counter, ... $1,500.00
200 MHz & 2.5 GHz

TEK 7D15 225 MHz Universal Counter/Timer .. $275.00

TEK DC5009 Programmabie $750.00
135 MHz Count/Timer

TEK DC503A 125 MHz Universal Counter/Timer ...... $500.00

TEK DC509 135 MHz High Resolution Counter ......... $700.00

FLUKE 7220A-1111.3GHz ... . $650.00
Communications Counter

HP 5340A 18 GHz Frequency Counter . $1,400.00

HP 5340A-01,11 18 GHz Counter, $1,900.00
OCXO0, HPIB

HP 5342A-1,4,5 24 GHz Counter, ... $3,900.00
OCXO, DAC, HPIB

SYSTRON 6054B-05,26 26.5 GHz Freq. $2,400.00
Counter. GPIB

GR 1115C Crystal Frequency Standard $1,600.00

AUDIO & BASEBAND

HP 3580A-002 Spectrum Analyzer, $1,850.00
5 Hz-50 kHz

HP 3586C Selective Level Meter $1,750.00

TEK7L5-025/7603 20 Hz-5 MHz $2,250.00
Spectrum An, w/frame

HP 334A Distortion Analyzer, 60 dB THD $550.00

HP 339A Distortion Analyzer, -95 d8 THD $2,400.00

TEK DA4084 Distortion Analyzer, 0.0025% THD ... $1,500.00

FLUKE 8920A TRMS Voitmeter, 10 Hz-20 MHz ... $700.00

HP 3400A RMS Voltmeter, 10 Hz-10 MHz $250.00

HP 4204A Synthesizer, 10 Hz-1 MHz $350.00

ROCKLAND 5100 Synth. $400.00
1 mHz-1.999999999 MHz

KROHN-HITE 3202 Dual HP/LP Filter, $600.00
20 Hz-2 MHz

KROHN-HITE 3342 Duali Flter, $1,100.00
0.001 Hz-99.9 kHz

P.A.R. 189 FilteAmplifier. 0.1 Hz-110 kHz .. $400.00

ROCKLAND 752A-opt 02 Dual Low $1,100.00
Pass Fifter, 115 dB/oct

TEK AMS502 Differential Amplifier $575.00

RF & MICROWAVE

HP 11970A WR28 Harmonic Mixer, ... $1,100.00
26.5-40 GHz

HP 5371A Modulation Domain Analyzer $5,900.00

HP 8406A Comb Gen.,1/10/100 MHz increment ... $450.00

HP 8443A Tracking Generator, 0.1-110 MHz $700.00

HP 8444A-0pt059 Tracking Generator, $1,500.00
0.5-1500 MHz

HP 85528 IF Section $750.00

HP 85538 RF Section, 1 kHz-110 MHz $500.00

HP 85548 RF Section, 0.1-1250 MHz $800.00

HP 8555A RF Section, 0.01-18 GHz . $950.00

HP 8555A System. with 85528 & 141T .. $2,375.00

TEK TR503 Tracking Generator, 0.1-1800 MHz ..... $1,750.00

HP 116658 Modulator. 0.15-18.0 GHz $375.00

HP 8405A Vector Voltmeter. 1-1000 MHZ ... $700.00

HP 85020A Directional Bridge. 0.01-4.3 GHz . $750.00

HP 85021A Directionai Bndge. 0.01-18 GHz ......... $1,200.00

NARDA 7000A Microwave Multimeter, $1,950.00
0.1-18 GHz

BOONTON 1020 Synth. Sig. Gen., $1,850.00
0.15-540 MHz

BOONTON 102C Signal Generator, .. $850.00
0.45-520 MHz

FLUKE 6060A/AN Synthesizer, ... $2,000.00
10 kHz-520 MHz

GIGATRONICS 875/86 Levelled Multiplier, $8,000.00
Ka & V band

HP 85100V Freq. Multipiier, 50-75 GHz out $4,250.00

HP 8660C Synthesizer, with 86603A 4866338 ... $4,250.00

WILTRON 6742A-opt 01 Synth. Sig./Swp. $9,000.00

Gen.. 18-40 GHz

Quality < Service = Selection
530 Compton St., Unit #C

Broomfield, CO 80020

EIP 928-0pt. 9201 Programmable .. $4,000.00
Sweep Gen., 1-18 GHz

HP 8620C Sweep Oscillator Frame $550.00

HP 8620C-opt011 Sweep Oscillator .. $675.00
Frame, HPIB

HP 86222A RF Plug-In, 10-2400 MHz $1,400.00

HP 86222B-opt.2 RF Plug-in, .$1,950.00
10-2400 MHz. atten.

HP 86290B RF Plug-in, 2.0-18.6 GHz, $2,000.00
+10dBm

WAVETEK 1067 Sweep Gen., $500.00
10-2400 MHz. atten.

BOONTON 42B/41-4B Power Meter, $475.00
1 MHz-12.4 GHz

BOONTON 428/41-4E Power Meter, $650.00
1 MHz-18 GHz

BOONTON 42B/42-8/3 Power Meter, $375.00
1 MHz-8 GHz

HP 432A/478A Power Meter, 0.01-10 GHz $375.00

HP 435A/8481A Power Meter, $1,000.00
10 MHz-18 GHz, 100mW

HP 435A/8482A Power Meter, .. $1,000.00
0.1-4200 MHz, 100mW

HP 435A/8482H Power Meter, . $1,150.00
0.1-4200 MHz, 3W

HP 435A/8484A Power Meter, .. $1,000.00
10 MHz-18 GHz. 10uW

HP K486A WR42 Thermistor Mount. 18-26.5 G ......... $400.00

HP Q8486A WR22 Power Sensor. — $1,500.00

33.0.50.0GHz
HP R486A WR28 Thermistor Mount. 26.540G ........ $400.00

WAVETEK 1034A Portable Power ... $375.00
Meter,0.001-18GHz

AILTECH 7618E Noise Source. $675.00
15 dB. 0.01-18 GHz

BOONTON 82AD Modulation Meter, .. $1,000.00
10-1300 MHz

M.S.C. MC5112 Noise Source. $325.00

25.5dB, 1-12 GHz

COAXIAL & WAVEGUIDE

HP 116910 Dir. Coupler, 22 dB, 2-1BGHz ................ $500.00
HP 11692D Duai Dir. Coupler.22 dB,2-18 GHz $900.00
HP 33330D Detector, 10 MHz-33 GHz, APC3.5 ........ $275.00
HP 764D Dual Dir. Coupler, 215-450 MHz $150.00
HP 7780-0pt.011 Dual Dir. = $400.00
Coupler,20 dB,0.1-2GHz
HP 7790 Dir. Coupler,20 dB, 1.7-12.4 GHz . $375.00
HP 8472A Crystai Detector, 10 MHz-18 GHz ... $150.00
HP R532A Frequency Meter, 26.5-40.0 GHz ... $500.00
KRYTAR 202020016 Directional $200.00
Detector, 2-20 GHz
MILITARY AS-1346B Double . $75.00

Ridge Hom, 3-8 GHz, N(f)
NARDA 26298 20 dB Atten . 150 W, DC-1 GHz ........ $175.00

NARDA 3000-SERIES Directional Couplers $150.00

NARDA 3090-SERIES Precision $225.00
Hi Directivity Coupier

NARDA 4000-SERIES SMA Mini .$75.00
Directional Couplers

NARDA 4203-6 Dir. Coupler. 6 dB. $225.00
2-18 GHz,SMA

NARDA 5070-SERIES Precision $300.00
Reflectometer Couplers

NARDA 768-30 30 dB Atten., 20W. DC-11 GHz ........ $125.00

TRGAS510WR28 Precision Atten.. 0-50 dB . $1,000.00

WEINSCHEL 1515 Power Divider, . . $125.00
DC-18 GHz. SMA

WEINSCHEL 1579 Power Divider, . $275.00
DC-26.5 GHz. 3mm

WEINSCHEL 3200-1 Prog. Atten., $200.00
0-127dB. DC-2 GHz

WILTRON 97SF50-1 Directional Bridge. .. $1,500.00

0.01-18 GHz

MISCELLANEOUS

HP 28687A LAN Wire Test instrument . $750.00
HP 4935A Transmission Test Set $1,650.00
HP 59401A HPIB Bus Analyzer . $700.00
TEX 1411R-0pt.04 PAL Test Signal Generator 2,750.00
TEK 144 NTSC Test Signal Generator $700.00
TEK 147A NTSC Test Signal Generator . ... $950.00
TEK 1485R Waveform Monitor. NTSC & PAL ... $1,850.00
TEK 521A PAL Vectorscope

......... $1,500.00

. $900.00
$200.00
.. $3,000.00

TEK 116/J6523 Spot Luminance Photometer
HP 53307A HPIB VHF SWitch ....................
PA.R. 5206 Lock-In Amplifier. 2 Hz-200 kHz ..

*VISA + MASTERCARD * OPEN ACCOUNT « 90 DAY WARRANTY + 10 DAY INSPECTION -

ﬂ

CIRCLE 323 ON FREE INFORMATION CARD
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USE ELECTRONIC SHOPPER CLASSIFIEDS

READ BY MORE THAN 100,000 ELECTRONICS BUYERS AND
SELLERS AND TRADERS

HOW TO WRITE YOUR AD

TYPE or PRINT your classified ad copy CLEARLY (not in all
capitals) using the form below. If you wish to place.more than one
ad, use a separate sheet for the additional ads (a photocopy of
this form works well). Choose a category from the list below and
write that category number into the space at the top of the order
form. If you do not specify a category, we will place your ad under
Miscellaneous or whatever section we deem most appropriate.

We cannot bill for classified ads. Payment in full must accompany
your order. We do permit repeat ad or multiple ads in the same
issue, but in all cases, full payment must accompany your order.

WHAT WE DO
The first two words of each ad are set in bold caps at no extra

charge. No special positioning, centering, dots, extra space, etc.
can be accommodated.

RATES
Our classified ad rate is $1.25 per word. Minimum charge is

INSTRUCTION FOR PLACING YOUR AD!

$18.75 per ad per insertion (15 words). Any words that you want
set in bold or caps are 20¢ each extra. Bold caps are 40¢ each
extra. Indicate bold words by underlining. Words normally written
inallcaps and accepted abbreviations are not charged as all-caps
words. State abbreviations must be Post Office 2-letter abbrevia-
tions. A phone number is one word.

CONTENT

All classified advertising in the Electronic Shopper is limited to
electronics items only. All ads are subject to the publisher’s ap-
proval. We reserve the right to reject or edit all ads.

DEADLINES

Ads received by our closing date will run in the next issue. For
example, ads received by April 1 will appear in the July,1995 issue
thatis on sale in June 1. Shopper ads will appear Jan., Mar., May
etc. No cancellations permitted after the closing date. No copy
changes can be made after we have typeset your ad. NO RE-
FUNDS, advertising credit only. No phone orders.

AD RATES: $1.25 per word, Minimum $18.75.

Send your ads with payment to:

Electronic SHOPPER, 500-B Bi-County Blvd. Farmingdale, NY 11735
CATEGORIES

450 — Ham Gear Wanted
480 — Miscellaneous Electronics For Sale 660 — Satellite Equipment
510 — Miscellaneous Electronics Wanted 690 — Security

540 — Music & Accessories
570 — Plans-Kits-Schematics
600 — Publications

100 — Antique Electronics
130 — Audio-Video-Lasers
160 — Business Opportunities
190 — Cable TV

210 — CB-Scanners

240 — Components

270 — Computer Equipment Wanted
300 — Computer Hardware

330 — Computer Software

360 — Education

390 — FAX

420 — Ham Gear For Sale

Please make checks payable to:
Gernsback Publications Inc.

630 — Repairs-ices

710 — Telephone
720 — Test Equipment

CLASSIFIED AD COPY ORDER FORM >

Ad No. 1—Place this ad in Category # __

1-$18.75 2-%$18.75 3-%18.75 4 - $18.75
5 - $18.75 6 - $18.75 7 - $18.75 8 - $18.75
9 - $18.75 10 - $18.75 11-$18.75 12 - $18.75
13 - $18.75 14 - $18.75 15 - $18.75 16 - $20.00
17 - $21.25 18 - $22.50 19 - $23.75 20 - $25.00
21 - $26.25 22- $27.50 23 - $28.75 24 - $30.00
25 - $31.25 26 - $32.50 27 - $33.75 28 - $35.00
Total classified ad Payment $ enclosed.

[ ]Check [ ] Mastercard
order)

[ ]Visa ($18.75 minimum credit card

Name

29 - $36.25 30 - $37.50 31-838.75 32 - $40.00
33 -$41.25 34 - $42.50 35 - $43.75 36 - $45.00
37 - $46.25 38 - $47.50 39 - $48.75 40 - $50.00

Ad No 1—Total words x $1.25 per word=$

AllCapswords —_ x .20 per word=$
Bold words % .20perword=$
Bold Capwords _______x .40 perword=$

TOTALCOSTOFADNo.1$

Expiration Date —_ __ /
Signature

— Phone

Address =

City State Zip -

www americanradiohistorv com
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CABLE TV
DESCRAMBLERS

NOBODY BEATS
OUR PRICE!
SAVE MONEY-DON’T RENT

SCIENTIFIC %
ATLANTA
QUANTITY DISCOUNTS! 24 HOUR SHIPPING
MASTER CARD ¢ AMEX ¢ VISA ¢ C.O.D.

0 CALL VIDEO CONNECTIONS, INC.
==1.800-677-0321 =
Anyone implying theft of service will be denied assistance.

All shipping and handling at customer’s expense

NO FLORIDA SALES il

INTEGRATED CIRCUITS
MEMORY (NEW OR USED
EPROMS (NEW OR USED
CIRCUIT BOARDS
DIODES

TRANSISTORS
* LED'S

Tel 310-494-4851 Fax 310-494-4913
1891 Obispo Ave Signal Hill, CA 90804

MICRO CAMERA

Sees an entire room through an 1/8” hole
$ 2 1 5 introductory price

Only 1.65 x 1.65 x .5 inches
90° field of view

operates on 12 volts DC
380 lines of resolution

built in electronic iris

low light .5 lux

standard video output

(201) 794-9766

Po box 175 Elmwood Park NJ 07407

Northeastpficro

Caller 1D

Electronic Kits
Telephone Dialer
Warke  with  sne Caller ID

Mudiistation Thermometer
Microcunirolier hascd
thermomeler that can use 4
separate wnwory and tranunit data
10 your PC via RS232 Serial data
link. Measure temperature from
-47 degrees Fuhrenheit ta +187
deprees Fahrenhelt. Temperatures
can alsa he tisplayed in Celvius,

wlephane 10 store 240
names and numbers in
battery backed up
moemury. Warks with 9v
hattery or ac adapier.
Thas a 1716 LCD display
aml 12 huttun keypanl for
camy data entry and us.

Stares 150 ¢alls! Retraesex
standaril single messaging and
mulil-messaging Caller 1D data
fram your telephone cnmpans.
Name, number, date and tlme are
stored in hattery hacked up
memary and can transmitted
vour PC via and RS232 serial dala
link.

Call for Information
1-800-772-3945 or 303-770-5747

GENOA Group, 7304 S. Alton Way, Suite A, Englewood, CO 80112

Tek 7A18N—— $ 69
Tek 7A26 —— $149
Tek 7B53AN — $ 99

$100 off any new
Tek TDS 300 series
scope w/ 3 year

Tek 465 — — $449

mfg. warranty,
Tek 475 — — $625 P

many options
Tek 2215 $489 i

available, call for
Tek 2215A___ $569 todav!
Tek 2336 _$895 quotertogay:

We accept
M/C & Visa

Phone (603)434-2544 We buy surplus
Fax  (603)425-2945 equipment

Customer Satisfaction is our #1 Priority.

Srnail AUTOMATE YOUR HOME

Hundreds of hard-to-find home automation and
wireless control products. Computer control of your
home, security systems, surveillance cameras,
audio/video control, HVAC, pet care automation and
much more. Easy do-it-yourself instaliation on most
products. Affordable, systems start at about $20.

Largest Selection ofi)% Compatible Products in the World
Call for our Free 64 page Color Catalog
800-SMART-HOME (800-762-7846)

Home Automarion Systems, Inc.
151 Kalmus Dr., Ste M6, Dept. PE2, Costa Mesa, CA 92626

Questions 714-708-0610 Fax 714-708-0614

www americanradiohistorv com
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1990 wasa

Great Year for

he twelve 1990 issues

of Popular Electronics
reveal many fascinating ar-
ticles. There’s a bonanza of
build-it project plans, infor-
mative theory articles and
timeless feature stories.
Check out the partial list of
titles packed into the 1990
1ssues and you’ll agree that
1990 was a banner year. If
you see an article about a
project. theory topic or
newsworthy feature, you can
have that article, with the en-
tire issue for only $6.50. To
get your 1990 issue(s) of
Popular Electronics, place
a ¥ in the box that indicates
the month you want and
complete the coupon below.
Note that ordering six or
more copies reduces the
price perissue! Tear out this
page. or make a photo copy
of it, and mail or FAX it
today! Just follow the direc-
tions below.

Popular Electronics
1990 Issues

Popular Flectronics

TOPICS FROM THE PAST

Selected Projects
Audio Ambiance Ditherizer, April
Bit Grabber for Parallel I/0 Testing, December
Car-Radio Silencer, October
Cordless Test Probes, January
CW and SSB, Add to a SW Receiver, May
Digital Entry Switch, November
Economy Portable SW Receiver, August
Exhaust Monitor for Car, June
Experimental AC Hum Sniffer, September
Game Reaction Timer, April
Headphone Output for Your CD Player, July
Hot-Wire Glass Bottle Cutter, December
Indoor Burglar Alarm, December
IR-Triggered Sound-Effects Generator, October
Lie Detector, Simple, January
Microphone Preamp, Simplest, March
Mobile Battery Charger, March
NiCd Battery Tester, August
Plasma Display, Custom, February
Receiver Circuits You Can Build, March
Remote-Control FAX Switch, August
Serial Cable Tester, January
Telephone Toll Totalizer, August
Tesla’s Lightning Generators, September
The Lepton Candle, October
Ultrasonic Morse-Code Transceivers, July
Universal 3-Terminal Power Supply, November
Video Titler, Super Simple, September
Vision System for Robotic Toys, March
VLF Receiver and Transmitter, July
Water Leak Alarm, January

Special Features
Antenna Installation, September
Capacitors, Choosing and Using, June
Classic Amateur Receivers, November
Drying Out Flood-Damaged Equipment, January
Early Radio Transmitters, May

External Drive for Laptop, June

First Electric Motor Project, October
Ground Fault Technology, November
Keeping Up with Pacemakers, July

Living with Lightning, Octaber

Make Your Own [ron-on PC Patterns, July
Old-time Radio Circuits, March

Oliver Lodge: Radio’s Forgotten Pioneer, July
Restoring a Classic SW Receiver, April
Solar Power, Experimenting with, June.
St. EImo’s Fire, September

Surface Mount Technology, November
Television Night, a Look Back, July
Tune-in to Satellite Radio, May

Using Appliances Overseas, January

Theory for Everyone
3-Terminal Voltage Regulators, May
200,000-volt van de Graaff Generator, October
All About Batteries, August
All About Thermistors, December
CCTV Installation Guide, November
Connect Anything to Your Computer, August
Designing Power-supply Circuits, February
Digital Electronics Introduction, April
Experiments in Electrophotography, March
Fiber-Optic Communications, April
Galvanometer, Build and Learn, September
Lasers, All About, September
Printer Technology, October )
Signal Generator Circuits Cookbook, November
Stepping Motors Introduction, March
Troubleshooting Computer Disk Drives, May
Troubleshooting Your Printer, December
Typing Practice Program, August
Sideband Amplifiers, January
Wimshurst Machine, December
WW1 Long Island Spy Station, December

2

\

January |February| March

April

May June July

August

Sept. Oct. Nov.

Dec.

\/Check the issue(s) you want.

How to Determine Cost per Copy

Price per copy —————

Quantity  United States

Canada
1-5 $6.75 US $7.75US
6-12 575 6.75

Prices include handling and shipping costs. Prices subject
to change. All Canada and foreign orders payabie in U.S.A. City
funds only, via international money order, check drawn on a

Credit Card Number ___ Exp.Date  /
Foreign (It used)
Signature Total No. of Copies
$8.50 us  Print Name Total Amount $
Address 2!

(] Visa [J MasterCard [J USA Bank Check [J US or Internnational Money Order

State — _ZIP

U.S. bank, or acceptable credit card (Visa, MasterCard) in

U.S.A. funds. Allow 6-8 weeks delivery. Minimum foreign
order--6 issues. Foreign orders may take longer.

wwWwW americanradiohistorv com

Send orders to: CLAGGK, Inc. P.O. Box 4099, Farmingdale, NY 11735. No COD orders.
Credit Card user may telephone or FAX order. Telephone 516-293-3751 or FAX 516-293-3115.
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One tree can make
3,000000 matches.

One match can burn
3,000000 trees.
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New Jensen Catalog

= Inch/Metric Tools, Tool Kits
= Telecom/LAN Accessories
= Diagnostic Products
= Test Equipment from the
Major Manufacturers

800-426-1194

L JENSEN TOOLS INC.
7815 S. 46th St,, Phoenix, AZ

CIRCLE 300 ON FREE INFORMATION CARD

COMPUTER
VIRUSES

AND
HACKING

The Collection CD-ROM
gives you over 5000 fully-
functional live viruses (many
undetectable), about 10 mega-
bytes of source code, disas-
semblies, mutation englnes,
virus construction kits, news-
letters relating to viruses, anti-
virus shareware programs,
information databases—you
' name it—157 megabytes in all
on an IBM-PC compatible CD-
ROM. This CD is the definitive
reference on the whole field of
virus and anti-virus research.
An incomparable CD—there
is nothing like it anywhere at
any price!

CD-ROM $99.95

Please add $7.00 shipping
(Airborne Express)

The Little Black Book of Com-
puter Viruses is a great intro-
duction to computer viruses! It
contains 4 working viruses
with complete detailed expla-
nations of how they work. 196
pages, paperback.
$14.95 + 2.50 shipping

Use reader service card for free
catalog of unique materials
about viruses and computer

hacking or send your order to:

American Eagle Publications
P.O. Box 1507
Show Low, AZ 85901
Visa/MC/COD orders only
1-800-719-4957

Is your Cable Company
Alienating You?

Say NO to unearthly
rental fees!

Owning your cable
equipment saves you
the high cost of
monthly equipment
rental charges, and
gives you control of
your TV.

g S b We have the Best in
CONVERTERS and DESCRAMBLERS!

Everquest ¢ Panasonic ¢ Jerrold ¢ Zenith ¢ Pioneer
Scientific Atlanta ® OQak ¢ Eagle * Hamlin ¢ Tocom

1 800 624-1 150
- " NeEh
MD 2

National Consumer
P.O. Box 241296 ®* Omaha, NE 68124

CIRCLE 144 ON FREE INFORMATION CARD

Cable Association.
CIRCLE 136 ON FREE INFORMATION CARD
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Plant Trees for America

TREES tpwnd

give songifcls @ frome. Thets plovide mamy. oo, bowegits
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STREET TREES shady e

concrele avd heby cool
Hhe oritse hesghborhood.

America needs more trees

he United States has lost a third of its
forest cover in the last 200 years.

Our towns should have twice as many
street trees as they have today.

We need more trees around our homes
and throughout our communities. We
need more trees to protect our farm fields
and our rivers and streams. To provide
wood for our homes and a thousand prod-
ucts we use every day.

10 Free Trees

The National Arbor Day Foundation, the
world’s largest tree-planting environmen-

e

""iiimmmzmlt///mm i

" 1 :
f, _ru

tal organization, is sponsoring its Trees for
America campaign to plant millions of
trees.

Here's how you can participate. When
you join the Arbor Day Foundation you
will receive ten free Colorado blue
spruces, or other conifers sclected to
grow in your area.

Colorado blue spruces have silver, blue-
green color and compact conical shape.
Spruces can be planted as a privacy
screen, as an energy-saving windbreak, as
individual ornamentals, or as living
Christmas trees.

Your trees will be shipped postpaid at
the right time for planting in your area,

]

NUT TREES Cam be vmcoh porated
ity wivd bheales 01 sehve af
shade +pees

A BACKARD ORGHARD Lefs
You ghow Yo own piwid.

~ SHADE TREES

plomied st
amd west ap

fome Lom
%mm '
oSt 15-35%.

February through May in the spring or
October through mid Dcecember in the
fall. The six to twelve inch trees are guar-
anteed to grow, or they will be replaced
free.

To become a member and to
receive your free trees, send a $10
membership contribution to Ten Blue
Spruces, National Arbor Day
Foundation, 100 Arbor Avenue,
Nebraska City, NE 68410.

Join today, and plant your Trees
for America!

The National
y Arbor Day Foundation

www americanradiohistorv com
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A~ (\\V)? Over 8 years and 23,000 castomers and still growing.
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- | MONITORS <
BareBones 486 System $99.00
CPU not supplied. (Will support Intel or AMD cpu) Non-Enclosed TTL Enclosed
Inciudes slimline desktop case, (85 watt) power supply, all-in-one 486 motherboard. Motherboard designed for Comes with pinout. 12V at 1.4 Amp input. 9" Green BNC composite 115V/230V $69.00
486 SX or DX or DX2 at 25 or 33 Mhz. Tested at 40 Mhz. On board 256k super VGA, (Trident chip, Windows Horizontal frequency 15Khz 12" White BNC composite 24V $79.00
drivers supplied) Lpgradabie to 512k or 1 MEG, IDE and fioppy controllers, 2 serial ports (COM 1,2,3,4 disable), Ability to do 40 and 80 column.
1 parallel port (LFT 1,2 disable), game port {enable, disable). Case has room for one 5%" floppy or CD ROM, 5inch Black & White  $35.00 . " .
ane 312 floppy and one interal 3%" hard drive. Three 16-bit ISA slots and two 8-bit ISA siots. External cache | 7 inch Amber $39.00 Mfr.: Elgctrhome - For Very Hllgh'Quallty
size is 0,32,128K, OK supplied. Uses 72-pin SIMM (2 slots), up to 32 MEG RAM. Phoenix Bios. Overall case | 9 inch Amber $29.95 Medical & Industrial Applications
dimensions: 15.3'W x 4.4*H x 15°D 12" Green or B/W $19.95
——— - —_
| LiQuUID CRYSTAL DISPLAYS J 5" COLOR MONITOR $69.”
160 x 128 dot LCD with built-in controller (T6963C) gt el b e di b i e
20 character x 16 line $79.00 or 2 for $149.00 + Open Frame Construction « Standard Interface Connector

Mr.: Toshiba TLX-1013-EO. Unit is EL back-lit. Dim: 5%” L ||220ssra Sl mivdes: Mg Semien
x 4¥16” H. The built-in controller allows you to do text and graphics [ CHARGE COUPLED DEVICES
Alphanumeric—parallel interface T m A.ﬁlx TYPE "

16x1..... 3 for $25.00 $15.00 16x4 _
..$12.00 %ﬁ 2 * The Spv In
v rhe SKy™ $49.%

Sony CCD Imager - designed for black and white composite
video cameras. Picture elements: 384 (H) x 491 (V)
Chip size 10.7 (H) x 9.3 (V) mm?2 « Unit cell size 23.0 H) x 13.4 (V) um? -

5V power required * Built-in C-MOS LCD driver & controller * Easy “Mlcroproces'sor‘
interface « 98 ASCII chararter generator s Certain modules are backlit, call for more info.

Graphics and alphanumeric—serial interface

size mfr. price size mfr. price Ceramic 24 pin DIP package. » Mir: Sony, Part# 016A

640x480 Epson $50.00 480x128 Hitachi $15.00

640x400 (packit)  Panasonic  $35.00 256x128 Epson  $2000 4096 element CCD $29.00 [LINEAR TYPE |
640x200 Toshiba $19.00 240x128 {backiit)y Optrex $20.00

040 i) Oprex 9% | 2048 element CCD $15.00 « 1728 element CCD $15.00
[ LASER PRODUCTS ______HACKER CORNER

HeNe Laser Head (10Mv max. utput] TEMOO, 15.5° brg MFGNEC $99 22
Laser Power Supply (orHeNetwbo  $100.2

These transceivers were designed for operation in an AMPS {Advanced Mobile Phone Service) cell site. The 20

LASER SCANNER ASSEMBLY $29.%2 MHz bandwidth of the transceiver allows it to operate on all 666 channels allocated. The transmit channels are

Assembly ttended for a laser printer. Inchudes laser diode. polygon motor (6 sided) and misc. optics and Jenses. 870.030-889.980 MHz with the receive channels 45 MHz below those frequencies. A digital synthesizer is utilized

T to generate the selected frequency. Each unit contains two independent receivers to demodulate voice and data

L ASE RD |O DE (5mW) with collimator s 20.m with a Recewve Signal Strength Indicator (RSS) circuit to select the one with the best signai strength. The transmit-

LASER DIODE: Shar p pa rt#: LTO22MC ter provides a 1.5 watt modulated signal to drve an external power amplifier. Channel selection 1s accomplished

EmW of 780 rvm. ngle ranverse mode 310,98 with a 10 bit binary Input via a connector on the back panel. Other interface requirements for operation are 26 VDC

{unregulated) and an 18.990 MHz reference frequency for the digital synthesizer. The units contaln independent

l N ET WORK I boards for receivers, exciter, synthesizer, tunable front end, and interface assembly (which mcludes power supplies
and voltage-controlied oscillator). Service manual, schematics and circuit descriptions are available.

IRMA BOARD 8 bit $99.% = = -
Links 3270 maintrame systems to IBM PC Encased Black & White Composite CCD Camera with Adapter

Proteon ProNet-4 Model pI1347 Token Ring Board $79.% || IR viewing to 1050 nm1.7 g2 HUASI
. q . 1. omes complete wit camera, mounting nut on bottom of casing. s
]w(’lg\l‘ll;hfi B{_‘(}’E’:ﬂ 'R!EEEZ?&&;“" 802.5 compatible * twisted pair ¢ interoperable 12VDC power supply. Excellent low light capabiiity, standard RCA NTSC video out. 89-““
g Great for: entryway security/remote ing, 2 ' 81 5
l P oS & BAR C ODE E video conferencing/desktop video conferencing nr 9-00
This miniature camera is perfect for multimedia computer applications as well as security and surveillance.
00 NTSC output allows use with all popular video digitizing boards for Apple Macintosh and Microsoft video
MAG N ET‘ C CAR D R EADE R $2 5 e for Windows. Connects directly to any composite monitor or VCR with “video” input. lts razor-sharp wide-
Includes: » 20 character dot matrix display with full olphc-numeric angle lens focusgs from two inf:hes l_oinﬁnily. and its s!ale-pf—lhc-lﬂ CCD technology accurately captures 16
capability e keypanel with full alpha-numeric entry o separate 75 l.evel gmysc.ale images for Quick T}me movies and still pictures. Records at 39 frames per second and 260
VvDC/0.5 Amp power supply « standard telephone interface lines resolution with excellent low light capability. Uses 12 VDC (adapter supplied) and standard RCA cable.
extension corcf « lithium battery and flat-cone speaker.

HP bar code wand (HBCS 2300).......c......$35.00 portanie N @00 Wiarpraiingl
[ POWER SUPPLYS j Flip up LCD display (9-16 VDC) ¢ Can communicate with any

computer having RS 232 port « Can communicate with
73 WATT SWITCHING $15.00 or 2 @ $25.00, (2) 4 pin power connectors another Microterminal ¢ Use by itself as electronic

. SR Ee o ofn . L notebook ¢ Onboard microprocessor, data RAM (32K)
attached » 115/230 Volt, Dim: 8.5"L x 4.5" W x 2" H * Oulput: +SV @ 2-9.75 | \"\iq0 0 RAM (64K) » Complex built in diagnostics and

. g L i <
A +12V@0-15A,-5V@0-0.4A,-12V@0-05A set up capabilities. ¢ Original intention for POS applications. 99 00 =
68 WATT SWITCHING $12.00 or'2 tor $20.00, 115/230 Voli, « display size 40x16 (256 x 128 pixels.) Dimensions: 6.3 W, . =
Dim: 55" L x3.2"Wx 1.7 H - Output: 5V @ 4 A, 12V @ 4A 11’L,2'H. (With LCD up height is 7.17) or 2 for $149.% §
[ MISCELLANEOUS }| All in one 286 board $29.%2 |
Includes: « 286-12Mhz CPU (1 wat state) » Buitt in IDE & tioppy controlier - 80287 math o
ADé\gg‘Ecc 4t07(|)A (RLL) OR 4000A (MFM) coprocessor socket * FASTI on board SVGA with 256K RAM + 2 serial ports, 1 printer port, %
R mouse port + EMS-LIM ver 4.0 memory & shadow RAM support « Up to 8 mb memory
L ! - i) ler‘ your Ch.Oice $40 (256K or 1 Mb SIMMS) » Comes with OK on board * On board speaker « REAL TIME g
IBM 370 option XT and AT emulation boards $50.00 CLOCK * Phoenix BIOS * Note: There is gng long non standard bus connector on board ;
23605 TELO Ave, Torrance, CA 90505 Minimum Order: $20.00. Minimum shipping and handiing charge $5.00. We accept cashiers checks, MC g
Order desk only: USA: (800) 872-8878 CA: (800) 223-9977  :or VISA. No personal checks or COD's. CA residents add 8.25% sales tax. We are not responsible for:
L.A. & Technical Info: (310) 784-5488 Fax: (310) 784-7590 = typographical errors. All merchandise subject to prior sala. Phone orders welcome. Foreign orders fequire
;1165

OEM INQUIRIES WELCOME special handling. Prices subject to change without notice. 20% restocking fee for returned orders..
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BASIC STAMP MODULES’

Stamp-sized modules run BASIC

BASIC Stamp | Module (BS1-IC)

8 general-purpose /0 lines

256-byte program space (100 instructions)
4-MHz clock (2400 baud serial, etc.)

$34, $54 with carrier board*

* Carrier boards provide battery ¢lips, prototyping
area, programming connector, and reset button

(BS1-IC carrier Shown). BS2-IC
BASIC Stamp Il Module (BS2-IC) N oo
16 general-purpose I/0 lines P e e
2048-byte program space (600 instructions) pal]s 6 e
20-MHz clock (9600 baud serial, etc.) vl whee
$49, $69 with carrier board* Ty ey

These new BASIC Stamp modules are the latest in BASIC Stamp computers.
They're perfect for numerous applications, from control- ling model trains to monitor-
ing factory sensors. They have 8 or 16 /O lines, which can be used for a variety of digital and
analog purposes. And like the original BASIC Stamp, these modules are programmed in BASIC. Our special
“PBASIC” language includes familiar instructions, such as GOTO, FOR..NEXT, and IF.. THEN, as well as SBC

instructions for serial I/0O, pulse measurement, and button debounce.

The BASIC Stamp Programming Package contains everything you need to program Stamps using your PC. The
package includes our editor software, programming cables, manuals, application notes, and free technical
support. The package is available for $99; Stamps must be purchased separately.

(" NETSURF OVER TO PARALLAX

PIC16/17Cxx DEVELOPMENT TOOLS | ... oo o

o can contact us more easily than before!
New prices make development affordable

Ftp to ftp.parallaxinc.com
Browse at hitp.//'www.parallaxinc.com

Send email to info@parallaxinc.com J

a5 i : ClearView In-Circuit Emulators

4 L 20-MHz in-circuit debugging for PIC16C5x/64/71/84/...
Set breakpoints, step through code, and modify registers.
Friendly DOS and Windows software.
$599 each! (separate units for “5x” and “xx” PICs)

i
| § ClearViem
fus e Eralniny fos PETE

PIC16Cxx Programmer
Programmer for PIC16C5x/64/71/74/84/...

\/ 7 Docs on disk; user-supplied cables™ * $99
I:Z'q:}ql | /\ e Printed manuals; cables; power supply < $199
3805 Atherton Road, #102 ¢ Rocklin, CA 95765 * USA
(916) 624-8333 » Fax: 624-8003 * BBS: 624-7101 « Internet: parallaxinc.com

ClearView 1~ a trademark and BASIC Stamp & the Parallax logo are registered trademarks of Parallax. Inc. e PICis registered tadenark of Microchip Technology Ine 03954
Features and prices subect 1o change without notice. » Prices are U8, poices only, prices 10 other countries may viey Programmer “Hobbyist Pack” requires Ms Windows for printing docs

E
£
i
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E CONTROLLED

OSCILLATORS

& #
25 to 1025MHz (+7dBm output) From $ ' ’ (95;

It's a fact! With Mini-Circuits new POS family of shielded, laser sealed

voltage controlled oscillators, you pay less but get more... top notch Freq. Range Phase Noise Harmonics Power Price
quality, superior performance and value pricing. Model (MHz) (dBc/Hz) (dBc) 12VDC (Qty.5-49)

Features include wide-band models with near octave bandwidth and linear No. Min. SSB@10kHzTyp.  Typ. CurentmA  $ea.

tuning. Low SSB phase noisg characlterized at 100Hz to 1MHz offsets. POS-50 25.50 110 19 17 11.95

Excellent harmonic suppression, typically more than 25dB_. RF POWEr  pos.75  37.5-75 -110 27 17 11.95

output typically +7dBm, excellent for driving level 7 mixers. Miniature size, POS-100  50-100 -107 -23 18 11.95

only 0.4 X 0.8 inch board space. Hermetically sealed and ruggedly constructed ~ POS-150  75-150 -103 -23 18 11.95

for tough environments. Best of all, Mini-Circuiits high performance, highly reliable ~ POS-200  100-200 -102 24 18 1185

VCO's can be yours at value prices starting at only $11.95 each  pos-300 150-280 -100 -30 18 13.95

(gty.5-49). To order from stock, call Mini-Circuits today. POS-400  200-380 -98 -28 18 13.95

Mini-Circuits...we're redefining what VALUE is all about! POS-835  300-525 93 -26 18 13.95

POS-765  485-765 -85 21 22 14.95

DESIGNER:S KITS: POS-1025 685-1025 -84 -23 22 16.95

o Notes:Tuning voltage 1 t0 16V required to cover freq. range.
K-POS1 $124.95 (contains 1ea. all models). Operating temperature range: - 55°C 1o +85°C.

K-POS2 $79.95(contains 1ea. all models except POS-75,-150,-300).

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

For detailed specs on all Mini-Circuits products refer to * THOMAS REGISTER » MICROWAVE PRODUCT DATA DIRECTORY » EEM * MINI-CIRCUITS' 740- pg. HANDBOOK.

CUSTOM PRODUCT NEEDS...Let Our Experlence Work For You. F 195 RevA
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