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Before you get turned on
by the front of a meter, make sure there’s
something behind it.

87 TREAus mg nsren

Fluke meters are designed for professionals who value function over frills.

There's nothing superficial about the Fluke family of versatile digital multimeters. Pick one up and you feel
that it's a substantial tool. Designed to fit the application and the way you work. With features like our pat-
ented Touch Hold® function that freezes a reading on the display, and intelligently updates with each new
reading. Automatically. Without requiring a third hand to push a button. Fluke meters attain stable, accurate
readings in half the time of most imitations, making you more productive on the job.

Other meters are merely “designed to meet” certain guidelines; Fluke
designs and builds a full line of meters that actually achieve UL, VDE and TUV
safety certification. Fluke's guarantee goes beyond manufacturing defects to

include meter specifications for an entire year, so you can trust the readings.

And Fluke backs you with toll-free customer assistance numbers, and a world-
wide service organization. Discover why more professionals around the world say, “Hand me the Fluke.” See

your local distributor, or call 1-800-87-FLUKE for a catalog and the name of the distributor nearest you.

Serious Tools for Serious Work

© 1994 Fluke Corporation. P.O. Box 9090, M/S 250, Everett, WA,

USA 98206-9090. U.S. (206) 356-5400. Canada (905 890-7600.
Europe {31 40) 644200, Other Countries (206} 356-5500. F I I I K E
Al rights reserved. Ad No. 00567 ®
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Take this GIANT CIRCUIT

LIBRARY FOR ONLY §14%2

when you join the

Electronics Engineers' Book Club’ g .wﬁfm ’

Sera. R VIN

Hundreds of circuit ideas alphabetically
arranged-from Alarm circuits ... 8
to Zero crossing detector circuits! g CIROLTTS

Aobaame]

Turn to this comprehensive circuit library for hundreds
of project ideas...and concise pinout diagrams and

schematics. In each volume you'll find more than 700 . *'Love'gfi:i,:é ..“9 Y @ j 3
electronic and integrated circuits and 100+ circuit E%%mgi}—ﬁ-s ' é & ;i.g, *c; !

categories right at your fingertips to give you ideas you
can use on the job or at your workbench.

f TS S = 1 o . i . - & i o — )
' As a member of the Electronics Engineers’ Book Club..you'l
“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 the regular publishers’ prices, 4 e
_If you want the Main selection, do nothing and it will be shipped automatically. If | | T L ™

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 @ book 3 e :
_ you don't want due o late delivery of the bulletin, you can return it at our expense. 3,088 total pages
_ And you'll be eligible for FREE BOOKS through the Bonus Book Plan. Your only | i i
$obﬁ9¢f%:>n is to purchase 3 more books during the next 2 years, after which you | 4,490 tt |ustrat|ons
_may cio?cel your membership at any time. Publishers’ price shown. ©1996 EEBC : — =B

If coupon is missing, write to: Electronics Engineers’ Book Ciub,

ELECTRONICS ENGINEERS' # 0ivision of e McGraw-ril Companes,

BOOK CLUBo mmmm P.O. Box 549, Blacklick, OH 43004-9918

MONEY-SAVING |
BONUS OFFER!

Take the ENCYCLOPEDIA OF YES! Rush me the Encyclopedia of Electronic Circuits—Vols. 7-4}586]488), billing me just $14.95 plus
ELECTONIC CIRCUITS Vol. 5 at | $1200 shipping/handling & sales tax. Enroll me as a member of the Blectronics Engineers’ Book
2 i i Club according 1o the lerms outlined in this ad. If not satisfied, | may return the books within 10 days for

50% off Publishers price a full refund and my membership will be cancelled. | agree to purchase just 3 more selections at regular

Club prices during the next 2 years and may resign anytime thereafter.

BILL ME (Bonus offer not available with this option.)
SPECIAL OFFERI frepoy your order by check, money order, or credit card and receive the
Encyclopedia of Electronic Circuits=Vol. 5 for $30.00 (That's 50% off the publisher's list pricel)

30% MONEY-SAVING OPTION: | also wish to order Vol. 5 (011076X) at 50% off the Publishers’
price. | then need to purchase only 2 more books within the next 2 years. According to the terms outlined, my
payment of $56.95, plus applicable sales tax is enclosed.

Check or money order enclosed made payable to: The McGraw-Hill Companies
Please charge my: i VISA i MasterCard American Express % Discover

Acct. No. Exp. Date

Signature Phone
(roquired on all arders)

Name
Address/Apt. #

+ City/State/Zip
Offer valid for new members only, subject fo acceptance by EEBC. U.S. orders are shipped 4th Class Book Post. Canada must remit
in U.S. funds drown on LS. banks. *Canadian orders are shipped International Bock Post-add $16.00 shipping/handling. Ap-
plicants outside the U.S. and Canada will receive special ordering instructions. A shipping/handting charge & sales tax will be
added to all orders. APIF 996

Publisher's price-$60.00
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79 Buib THE HoBBY SPECTRUM ANALYZER

A spectrum analyzer is among the most useful
pieces of test gear a radio hobbyist could own. For |
one thing, it allows the user to actually see the sig-
nals on a large portion of the spectrum at a glance.
Unfortunately, its cost often puts it out of reach for I
many. That is, until

now. This month, Use it just for fun, or to make
we show you a

W s o
E lectran’cs your hard decisions just a little
‘ , easier. — James Edwards
spectrum analyzer NOW

that can be built for [ENERER
less than $100!
While not a lab-
grade instrument, AR ' B] TonaL VoLtmMETER
when mated with
virtually any oscil-
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most applications. RN - Sl A

— Bob Kopski LI 4 i

Put your ears to work for quick
relative voltage checks.
— Mark O. Bender

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

Since some of the equipment and circuitry 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) September 1996. Published monthly by Gernsback Publications, Inc., 500 Bi-County Boutevard, Farmingdale, NY
11735-3931. 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 internationat postal money order or check drawn on a U.S.A.
bank. Single copies $3.50. © 1996 by Gernsback Publications, Inc. All rights reserved. Printed in U.S.A.

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

A stamped self-address envelope must accompany all submitted manuscripts and/or artwork or photographs it their return is desired should they be rejected. We
disclaim any responsibility for the loss or damage of manuscripts and/or artwork or photographs while in our possession or otherwise.
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ALL Apout REMovABLE MEDIA
Need a quick way to back-up your
hard drive or to transport data
from place to place? One of these
technologies might be right for
you. — TJ Byers

THE ComiNG REVOLUTION IN
SHORTWAVE BROADCASTING
Learn how governments are
cooperating to make the
shortwave bands less cluttered for
all. — Stanley Leinwoll

Vipeo NEws
What's new in this fast-changing
industry. — Dave Lachenbruch

EaquiPMENT REPORTS
Philips Professional Solutions
PC TV-tuner card.

SERVICING
A glossary of DSO terms.
— Dick LaJeunesse

TecH MusINGS '
Earth field magnetometry, flux-gate
sensors and ICs, and more.

— Don Lancaster

ComPUTER CONNECTIONS
Java and the “dumb little box”.
— Jeff Holtzman

LAsSErR EXPERIMENTS
Lasers and security applications.
— Carl J. Bergquist |
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EARN YOUR
B.S. DEGREE
IN

COM Polg TERS
ELECTRONICS

E 4
By Studying at Home

Grantham College of Engineering,
now in our 46th year, is highly experi-
enced in “distance education” — teaching
by correspondence—through printed
materials, computer materials, fax,
modem, and phone.

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

Grantham offers three separate distance-
education programs, leading to the follow-
ing accredited degrees;

(1) The B.S.E.T. with Major Emphasis in
Electronics.

(2) The B.S.E.T. with Major Emphasis in
Computers.

(3) The B.S.C.S. — the Bachelor of Sci-
ence in Computer Science.

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

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

®

Accredited by
the Accrediting Commission of the

Distance Education and
Training Council

GRANTHAM
College of Engineering

Grantham College Road
Slidell, LA 70460

¢

EDITORIAL

HELLO, AGAIN

Fagle-eyed readers might have noticed a few changes in the masthead for this
month. First and foremost, Brian Fenton, the long-time editor of this magazine has
left to pursue other interests. 1 have had the privilege of knowing Brian for many
years, and his contributions to Electronics Now, and all of Gernsback
Publications will be sorely missed. It is truly an honor to succeed him here.

For those not familiar with me, I have been Managing Editor and Editor for our
sister publication, Popular Electronics since 1988. But prior to that (from 1980
to 1988) I had been Assistant Editor and Associate Editor for this magazine’s pre-
decessor, Radio-Electronics. While | really enjoved my stint at Popular
Electronics, it is great to be re-united with an old friend—and the magazine where
I got my start.

Now that the introductions are out of the way, I am sure that there is one question
that has occurred to most of you: How will this change affect me and Electronics
Now? The answer is: That’s up to you.

Electronics Now is at a bit of a crossroads, and there are some important decisions
we need to make to keep serving you, our readers, in the best possible way. First of
all, we have always been, and always will be, a technical magazine, but have we got-
ten too technical? Or, are we not technical enough? Would you prefer to see sim-
pler projects? Or, would vou prefer to see ones that are more complex?

What about computers? Do we spend enough space on computer-related articles
and projects? Or should we spend less? And what do you think we should cover?

How about consumer clectronics? Would you like to see expanded coverage—
including, for instance, buyer’s guides of consumer video and audio gear?

Or, would you prefer to see things stay pretty much as they are?

Drop us a note and tell us what you think. While we won’t be able to respond to
each of you individually, your thoughts are important to us, and we promise that
each and cvery letter will be read and considered.

And while we are on the topic of change, there are a couple of things you should
be made aware of. First, you may notice that some of the articles in this issue have
a slightly different look to them. We are phasing in changes in type and style so
that we can squeeze a little extra information into each article. The changes will be
gradual and should be complete within a few months.

And last, but not least, I am pleased to announce the introduction of the Gernshack
Web page. Readers have long asked when we will have a site on the World Wide
Web. Well, the wait is over. Why the delay? We wanted to make sure that when we
comnutted to the Internet, we did things right. The site will include things like
current issuc information, subscription information, an FTP site for recent story-
related files, and more. The URL is http:\\www.gernsback.com\. It should be
operational by the time you read this, so why not check it out today!

o

Carl Laron
Editor
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CircuitMaker

The Virtual Electronics Lab-

where you can launch today’s electronics project
into tomorrow and beyond...
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' .. o Ney .
TraxMaker" Ney, CircuitMaker 9y Wing,
« DOS version only $299 Product « still only $299 NT/3 7S

Vera: 91
* 30 day satisfaction guarantee * PCB netlist export erslon.g x
* user definable “Design Rules” ¢ includes 1500+ devices
+ imports CircuitMaker PCB netlist ¢ SPICE netlist import/export
* automatic or manual routing of tracks * 30 day satisfaction guarantee
* 8 layer, 32” x 32” maximum board size « professional schematic features
* automatic or manual component placement e digital, analog and mixed-mode simulation

Call now to order your complete circuit design system--
or request additional information:

= AR
'éé MicroCode 80 O 1 9 2 2 FREE ON-LINE DEMO:
ca’Engineering == Z I - I [ I AOL; file search, CircuitMaker
573 W. 1830 N. Suite 4 CompuServe: GO MICROCODE

Orem, UT 84057 USA @ Internet: http://www.microcode.com

Phone (801) 226-4470 [ ] [—,l ,
FAX (801) 226-6532 & :o- All trademarks are the property of their owners.

CIRCLE 128 ON FREE INFORMATION CARD
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A REVIEW OF THE LATEST HAPPENINGS IN ELECTRONICS

A PG in every class

Declaring, “We must make sure all
of our children—every single one of
them—has access to the education
opportunities of the present and the
future,” President Clinton launched
America’s Technological Literacy
Challenge, a national campaign to
equip the country’s children with the
communication, math, science, and
critical thinking skills required for
success in the Information Age. He
challenged federal, state, and local
governments, along with the private
sector to meet four specific goals: To
provide teachers with the training
they’ll need to teach students to effec-
tively use computers and the Internet;
to develop software and online learn-
ing resources as part of the school cur-
riculum; to provide teachers and stu-
dents access to modern computers;
and to connect every school and class-
room in the country to the informa-
tion superhighway.

The President proposed the cre-
ation of a $2-billion fund to catalyze
government and private-sector partic-
ipation over the next five years. To
receive funds, a state must develop a
strategy to ensure that evesy school
meets those four goals. State strategies
should include significant private-sec-
tor participation, at least matching the
amount of federal support. Public
progress reports are also required of
each state.

Even if a state does not come up
with a comprehensive strategy, com-
munities can present local plans. And
whether or not a state-wide plan
exists, private companies and local
communities can cooperate in a com-
petition to receive part of the $50-mil-
lion annual Innovation Challenge
Fund.

The amount of funding per state

MAXELLS DIRECT OVERWRITE DISKS double the rewrite speed of conventional mag-
neto-optical disks.

will be based on the number of stu-
dents in each state, with the money to
come from slashing other, lower pri-
ority programs. The Telecommunica-
tions Act, passed in February 1996, is
expected to lower the costs of getting
schools and classrooms online by bil-
lions of dollars, through requiring car-
riers to provide telecommunications
services to schools and libraries at dis-
counted rates.

Direct OverWrite
magneto-optical disks

Using Light Intensity Modulated
Direct OverWrite (LIM-DOW) tech-
nology, Maxell Corporation of
America (Fair Lawn, NJ) has intro-
duced the 3.5-inch magneto-optical
(M-O) disks with rewrite speeds that
are twice those of conventional M-O
media.

Current technology requires an
erase cycle before new data is written
to the disk. The disk must rotate
twice, once to erase and once more for
writing. Direct OverWrite eliminates

the erase cycle. New data is written
directly over existing data, doubling
the transfer rate. The disks also fea-
ture Mark-edge recording technology,
which reduces the laser wavelength to
form much smaller recording marks
and provide much higher recording
density.

Three models of Direct OverWrite
disks are available. The RO-M640
(638 megabytes, 2048 bytes per sector)
and the RO-M540 (534 megabytes,
512 bytes per sector) are compatible
with ISO/IEC standard drives that
have LIM-DOW function. The RO-
M230 (320 megabytes, 512 bytes per
sector) was created specially for the
Fujitsu 17mm-height drive designed
for notebook PCs.

Interactive
application notes

Hewlett-Packard’s  Test  and
Measurement Organization (TMO) is
now providing animation and interac-
tive features to the application notes

continued on page 27
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~ Radio
distress calls

answered

You can rely on RadioShack parts to improve your station and help keep you on the air. Plus, we've got America’s
best-selling 2-meter HT, a value-packed 440MHz handheld, hot new mobile 2M rig, 2M mobile amplifier, and
remote-sensing digital HF SWR meter. Now you can enjoy fast delivery of Ham gear from AEA™, Hy-Gain®, Glen

Martin™ MobileAm™, Uniden® and Vectronics™, too. From replace-

[ ]
ment mic plugs and licensing software to packet TNCs, beam RadIOShaCk
antennas and crank-up towers, see what's new for Hams today at .
P 4 You've got questions.

RadioShack. We've got the products, the parts and the people to help We’ve gOt answers.?®

you put it all together. For a store near you, call 1-800-THE-SHACK.

CIRCLE 78 ON FREE INFORMATION CARD
www americanradiohistorv com
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VIDED NEWS

WHATS NEW IN THE FAST-CHANGING VIDEO INDUSTRY

8Y DAVID LACHENBRUCH

e

Video game price war

The war between the three major
video-game systems now includes
prices as well as format and perfor-
mance. The second annual Electronic
Entertainment Expo, or E3, was sup-
posed to serve as the launching pad for
Nintendo’s widely promoted (and oft-
postponed) 64-bit N64 format. But
Sony, whose PlayStation has been
clobbering the competition, decided
to take no chances and to rain on
Nintendo’s parade. Despite its best-
selling status, Sony sent a thunderbolt
into the game scene by reducing the
price of its console by $100—to $199.

That put Sega into a strange posi-
tion. Just six weeks after cutting the
price of its Saturn game to $249 from
$299, it was forced to chop off anoth-
er $50 to equal the Sony tag.
Nintendo, whose 64-bit game is
priced at $249, cried foul and said that
Sony’s move was a sign of desperation
and confirmation that N64 would “eat
their lunch.” Sony, of course, scoffed
at that and claimed it has sold
5,000,000 PlayStation platforms
worldwide, including 1,200,000 in the
U.S. alone. Obviously, the money is in
the software, and both Sony and Sega
can afford to lose money on their con-
soles if they can sell large quantities of
games. Sony says it will have 170 titles
by year end, as opposed to N64%
twelve.

Get ready for a big war of words
(and TV commercials) among the
video-game proponents. Sony and
Nintendo each plan to spend more
than $50 million to promote their
platforms by year-end. Sega says that
once consumers are in the stores and
try out all three games, they will be
convinced of Saturn’s superiority, and
that Saturn’s lower software prices will
give it an edge.

SEGA’S SATURN VIDEO-GAME CONSOLE is enmeshed in a three-way price war

with Sony’s PlayStation and Nintendo’s N64.

Satellite prices plunge

Here’s a tip if you’re contemplating
buying a Digital Satellite System
(DSS) receiver: Shop around. You can
spend as much as $800 on a receiver to
get the multi-channel broadcasts, but
if you’re a good shopper, you might
not have to put up more than
$499—or even $399.

That is because the two main satel-
lite programmers—DirecTV and
United States Satellite Broadcasting
(USSB)—are subsidizing retailers to
sell their services. Some retailers are
applying the subsidies to the price of
the hardware. If you go DSS, you're
going to have to subscribe to the pro-
gram services anyway, so it might be a
good idea to take advantage of the cuts
in the price of the hardware. AT&T is
direct-marketing its DSS hardware at
$499.

Another way to save money on
DSS gear is to install it yourself.
Thomson Consumer Electronics,

RCA’s parent, says that more than half
of DSS buyers do their own, installa-
tions—not very difficult in view of the
small dish and complete instructions
package with every reciever.
Meanwhile, EchoStar, a DSS com-
petitor, is offering its Digital Sky
Highway (DISH) receiver for just
$199 in selected markets, with a one-
year subscription to its program ser-
vice priced at $300.

RGA teams with Gompa

As computer makers rush to add
TV tuning, and TV makers pull out all
the stops to add PC features, it’s inter-
esting to find two top manufacturers in
both fields joining hands for the
future. RCA, one of the top brands of
TV, has joined with Compaq, which is
a leader in PCs, to develop combina-
tion products that will be sold under
both brand names. At our deadline,

continued on page 27
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What's hetter than speed reading?
Speed Learning.

Speed Learning has replaced speed reading. It's a whole new way to read and learn. It's easy
to learn...lasts a lifetime... applies to everything you read. It may be the most productive course

you've ever taken.

Do you have too much to read and too
little time to read it? Do you mentally pro-
nounce each word as you read? Do you fre-
quently have to go back and reread words, or
whole paragraphs, you just finished reading?
Do you have trouble concentrating? Do you
quickly forget most of what you read?

If you answer “Yes” to any of these
questions — then here at last is the practical
help you've been waiting for. Whether you
read for business or pleasure, school or col-
lege, you will build exceptional skills from this
major breakthrough in effective reading, cre-
ated by Dr. Russell Stauffer at the University of
Delaware.

Not just “speed reading” — but
speed reading — thinking —
understanding — remembering —
and — learning

Thenew Speed Learning Program shows
you, step-by-proven step, how to increase your
reading skill and speed, so you understand
more, remember more and use more of every-
thing you read. The typical remark from over
one million people taking the Speed Learning
program is, “Why didn’t someone teach me
this a long time ago.” They were no longer
held back by their lack of skills and poor read-
ing habits. They could read almost as fast as
they could think.

What makes Speed Learning
so successful?

The new Speed Learning Program does
not offer you a rehash of the usual eye-exer-
cises, timing devices, and costly gadgets you've
probably heard about in connection with speed
reading courses, or even tried and found inef-
fective.

In just a few spare minutes a day of easy
reading and exciting listening, you discover an
entirely new way to read and think — aradical
departure from anything you have ever seen
or heard about. Speed Learning is the largest
selling self-study reading program in the world.
Successful with Fortune 500 corporations,
colleges, government agencies and accred-
ited by 18 professional societies. Research
shows that reading is 95% thinking and only 5%
eye movement. Yet most of today’s speed
reading programs spend their time teaching
you rapid eye movement (5% of the problem),
and ignore the most important part, (95%)
thinking. In brief, Speed Learning gives you
what speed reading can't.

Imagine the new freedom you'll have
when you learn how to dash through all types
of reading material at least twice as fast as you
do now, and with greater comprehension.
Think of being able to get on top of the ava-
lanche of newspapers, magazines and corre-
spondence you have toread...finishing a stimu-
lating book and retaining facts and details
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FOR FASTER SHIPMENT CALL 1-800-729-7323 OR FAX 1-608-273-7766

more clearly, and with greater accuracy, than
ever before.

Listen — and learn —
at your own pace

This is a practical, easy-to-learn pro-
gram that will work for you — no matter how
slow a reader you think you are now. The
Speed Learning Program is scientifically
planned to get you started quickly...to helpyou
in spare minutes aday. Itbrings you a “teacher-
on-cassettes” who guides you, instructs, and
encourages, explaining material as you read.
Interesting items taken from Time Magazine,
Business Week, Wall Street Journal, Money,
Reader’s Digest, N.Y. Times and many others,
make the program stimulating, easy and
fun...and so much more effective.

Executives, students, professional
people, men and women in all walks of life from
15 to 70 have benefitted from this program.
Speed Learning is a fully accredited
course...costing only 1/4 the price of less ef-
fective speed reading classroom courses. Now
you can examine the same easy, practical and
proven methods at home..in your spare
time...without risking a penny.

Examine Speed Learning
RISK FREE for 15 days

You will be thrilled at how quickly this
program will begin to develop new thinking
and reading skills. After listening to just one
cassette and reading the preface, you will
quickly see how you can achieve increases in
both the speed at which you read, and in the
amount you understand and remember.

You must be delighted with what you
see, or you pay nothing. Examine this remark-
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able program for 15 days. If, at the end of that
time you are not convinced that you would like
to master Speed Learning, simply return the
program for aprompt refund. (See the coupon
for low price and convenient credit terms.)

RISK-FREE ORDER FORM

| L1 YES! | want to try Speed L.eamning for 15 days

without risk. Enclosed is the first of 4 monthly

| payments of $32.26. If 'm not completely
satisfied, | may return it for a prompt refund.

| L1 SAVE 8.00! | prefer to pay the $129.00 now,
and save the $8.00 shipping & handling charge. |
| may still return the program for a full refund.

| Method of payment: (Federal Tax Deductible)
I ] Check or money order payable to L.earn
Incorporated

L) Charge to:[! Visa (] MC L] AmEx LI Discover

| Card # Exp.

| Signature

| Phone ( )

| Address

| city
| *Plus $8.00 shipping and handling. U.S. funds

| only. For New Jersey residents, sales tax will
be added.

|eOr\n Dept. LEC-01, 113 Gaither Drive,
INnGorporaTen ML Laurel, NJ 08054-9987

Name

State ____ Zip
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READERS QUESTIONS, EDITORS ANSWERS

Wanted: 700 Volts

I would like to build a regulated 700-

volt, 0.25-mA power supply for a
Geiger counter; powered by batteries.—
A. H., Petaluma, CA.

Figure 1 shows a circuit you can use

as a starting point for experimenta-
tion. Powered by a 9-volt battery, it
delivers 700 volts at 0 to 0.3 mA.
Although not regulated, it’s stable
enough for a Geiger counter and has
less than 1% ripple. To add regulation,
modify the circuit as shown in Figure 2.

The basic circuit consists of an
oscillator to chop the DC into AC, a
step-up transformer, a voltage dou-
bler, and a load resistance to keep the
voltage fromn going too high. The
step-up transformer is actually a split-
primary power transformer used back-
ward. It has two 8-volt windings,
which we connect in parallel, and two
120-volt windings, which we connect
in series. The transformer (note its
unusual pinout, as indicated in the dia-
gram.) is available from Signal
Transformer Company, 500 Bayview
Avenue, Inwood, NY 11096, as part
number LP-16-700 for $14.30 plus
shipping. The smaller and lighter LP-
16-150, priced at $10.50, will proba-
bly work just as well, as will similar
transformers from other manufactur-
ers. Signal Transformer is a good
company to know about; they make
rugged, reliable power transformers
and sell them in single quantities. You
can phone them at 516-239-5777.

The diodes and capacitors in the
voltage doubler are not critical as long
as all of them are rated for at least 1
kilovolt (1000 volts). Radio Shack’s
276-1114 diodes are ideal.

The regulated version of the circuit
(see Fig. 2) uses a tripler instead of a
doubler in order to ensure that the volt-

age is well above 700 volts. The actual
regulation is done by a string of neon
lamps. We used fourteen NE-2s, but
each batch of bulbs is different and you
may need a different number of them.

You may also want to look at the
Geiger counter parts available from
Electronic Goldmine, PO Box 5408,
Scottsdale, AZ 85261, including spe-
cial transformers, high-voltage capaci-
tors, and kits.

Hard Disk Vs. CD-ROM

The designers of the IBM PC seemr to

bave made a bad mistake when the
CD-ROM came around. Why is it neces-
sary to load the contents of the CD-ROM
onto the bard disk in order to run the soft-
ware? On a Commodore computer, every
program can be loaded from its own disk
without taking wup room on the hard

drive.—C. E. S., Anacortes, WA.

The same is true of PCs; the CD-

ROM has a file system just like that
of any other disk, and you can run
programs from the CD-ROM without
copying them elsewhere. In fact, the
contents of the CD-ROM are usually
too large to copy onto the hard disk
even if you wanted to.

So why does CD-ROM software
have to be “installed”? For several rea-
sons. First, even if running it from the
CD-ROM, the user generally wants to
have a Windows icon to launch the
program. That requires a small
amount of information to be recorded
on the hard disk, but it certainly does-
n’t require copying the entire contents
of the CD-ROM.

Second, it’s impossible to write on a
conventional CD-ROM,; so if the pro-
gram or its installation are customized
in any way, that information has to go
on the hard disk. That’s why, even
when running software from the CD-
ROM, you’ll often need to install
some configuration files.

Third, CD-ROMs are consider-
ably slower than hard disks; large pro-
grams load slowly when you try to run
them from the CD-ROM. With many
large software packages, the speed
when executing from the CD-ROM is
not acceptable. Accordingly, it's com-
mon for software to be delivered on
CD-ROM but run from the hard disk.
The CD-ROM takes the place of the
box of diskettes on which the software
would otherwise be delivered. In that
situation, there is often a “runimage”
directory on the CD that contains a
ready-to-run copy of the software, so
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FIG. 1—THIS 700-VOLT, 0.25-mA power supply converts a +9-volt DC input to 10-kHz AC,
then uses the step-up transformer and the voltage doubler circuit to produce the required

output.
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Two ways to fit a 100 MHz
benchtop scope in your hand.

TekScope”

Got huge hands? Then you can probably lug a benchtop scope around the field. For the rest
% of us, there’s TekScope;' the first hand-held with true 100 MHz bandwidth and 500MS/s

} sample rate on both channels. It's got the familiar Tek interface, a bright, backlit display and
is priced at just $2195 MSRP. Call 1-800-479-4490, action B
code 709, or visit our Web site at http://www.tek.com. Tﬂktrﬂn/lx

1995, Tektronix, Inc. All nghts reserved Tekironix i8 a iéyisiered lrademark and TekScope is a rademark of Teklronix. inc. SMW-500662-2
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that you can run it from the CD if you
don’t have the disk space to do a full
installation.

MYSIBI'V Diode

I'm repairing a Sanyo Plus 55 AM-
FM stereo receiver and am baving
trouble locating a veplacement for a Zener
diode #W-135. I wrote to Sanyo and have
not received a reply. Can you help?—
G. O., Monte Lake, B.C., Canada.

We didn’t find “W-I35” or “W-

135” in the ECG replacement
directory. But Sanyo parts are distrib-
uted by Diversified Parts, 2114 SE 9th
Avenue, Portland, OR 97214; Tel:
800-338-6342; they can probably help
you. You can get a service manual for
your receiver from Howard W. Sams
and Company at 800-528-7267. Both
companies will probably need an exact
chassis number or model number
from the back of the unit (more than
just “Plus 55,” which might cover sev-
eral variations of the design).

DIODES 2.5A 1KV

CAPACITORS 0.01uF 2KV

470K

+
NE-2
LAMPS
(SEE 700V
| TEXT) out

? -

FIG. 2—IF YOU NEED A REGULATED OUTPUT, change the voltage doubler to a tripler,
and use neon lamps as a regulator. The number of lamps you will need will depend on the
characteristics of the lamps used, and will have to be found by experimentation.

Scorehoard Puzzle

I'm trying ro find out how a computer-
uized scoreboard works. I don’t want to
buy one and take it apart. 1 know that it
contains some counters and clocks, but how
does the controller turn the message that is
going to the scoreboard into @ one-wire
data stream and then decode it to drive the
numbers on the scoreboard? Conld you

grve me a schematic of a small version of

oned—S. W R., Verona, VA.

It’s done with microprocessors, and

a schematic wouldn’t tell you much.
The control unit and the scoreboard
each contain at least one CPU with
memory and input-output circuitry.
The control unit scans its keyboard
and responds to the switches that are

V] AUTOSET
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Call now: Toll-free (800) 247-1241
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VIREADOUT and CURSOR
M Dual Time Base I SAVE/RECALL (9 setups)

4 Triggering: DC to 200MHz, (<0.5div.)
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closed; the scoreboard unit scans the
screen and turns each light on or off as
required. They are connected by a ser-
ial data stream whose format might be
anything the manufacturer dreamed
up. Several microcontroller families,
such as the 8051, have built-in UARTs
(universal asynchronous receiver-
transmitters) built right into the CPU;
that device enables CPUs to transmit
or receive data over a single wire.

We know of no books specifically
dealing with scoreboards, but the
chapter on microprocessors in
Horowitz and Hill’s The Art of
Electronics (published by Cambridge
University Press) should help you
understand how they work.

A four-head VCR has a separate

pair of heads for standard play and
for extended play tapes. Thus, each
pair of heads can be optimized for best
performance at one speed rather than
being a compromise between two dif-
ferent speeds. Camcorders that record
at both speeds can equally well benefit
from four heads.

As for the 1/1000 second, it’s possi-
ble because the CCD sensor in a mod-
ern video camera does not do the
exposure and the scanning at the same
time. Instead, it exposes a frame all at
once, then reads it out in a sequential
scan. The exposure could be as long as
1/30 second (the duration of a whole
scan), but it also could be shorter.

DC Converter Needed

I need a DC-DC converter. The input

will be 11.5 to 12.5 volts DC and the
output will be 14.5 volts at up to 10
amps.—W. S., Jacksonville, FL.

That’s a lot of amps, certainly well

beyond the capacity of standard
DC converter modules. The most
economical solution is probably to
convert the incoming DC to 120-volt
AC with an inverter such as Radio
Shack’s 22-138, and then convert the
AC back to DC with a conventional
power supply. Ham and CB radio
dealers have 13.8-volt, 10-amp power
supplies that will probably do the job;
for information on building your own,
see RadioShack’s book, Building Power
Supplies, and the ARRLUs Handbook for
Radio Amateurs. If 13.8 volts at 2.5
amps will do, you can use Radio
Shack’s 22-120 ($39.99); you may be
able to convert it to 14.5 volts by
changing one Zener diode.

Four Heads Bettep
Than Two?

What is the advantage of a four-head
“mrber than two-head video cassette
recorder?

Also, bow is 1/1000-second exposure
accomplished in a camcorder, since it takes
1/30 second to scan a full frame?—

E 7. B., Fallbrook, CA.

Measuring Loudness

Please tell me if there is any way I can
make a sound detector with a meter.
Can I buy one?—7. M., Terre Haute, IN.

If all you need to do is compare two

sounds, connect a microphone to a
suitable amplifier, and then put an AC
voltmeter across the output. Louder
sounds produce higher voltages. An
analog meter is best because the sound
level is likely to be fluctuating.

To measure loudness in decibels is
trickier because the meter must
respond logarithmically, the frequency
response must be flat over the relevant
part of the audio range, and the instru-
ment must be calibrated against a
sound of known loudness. Fortunately,
RadioShack sells two inexpensive deci-
bel meters, the 33-2050 ($31.99) and
the 33-2055 ($59.99).

Projection CRT

Where can I buy used or rebuilt blue
l] and green CRT for an NEC projection
TV?—N. M., Gloucester;, Ont., Canada.

Start by contacting NEC’s parts

department at 1255 Michael Drive,
Wood Dale, IL 60191; Tel: 708-860-
0335. Also, replacement CRTs of all
types are available from Video Display
Corporation, 1868 Tucker Industrial
Drive, Tucker, GA 30084; Tel: 770-
938-2080. en|
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EARN YOUR

B.S.E.E.
DEGREE

THROUGH HOME STUDY

Our Highly Effective Advanced-Placement
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Technicians grants credit for prévious
Schooling and Professional Experience, and
can greatly reduce the time required to com-
plete the program and reach graduation. No

residence schooling required for qualified
Electronic Technicians. Through our Special
Program you can pull all of the loose ends of
your electronics background together and
earn your B.S.E.E. Degree. Upgrade your
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and throughout the worid! Established Over
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LETTERS

SEND YOUR COMMENTS TO THE EDITORS OF ELECTRONICS NOW MAGAZINE

AXIS GENERATOR SOURCES

I really appreciated the June 1996
installment of “Experiments with
Laser Light.” I read the article when 1
was on vacation at the beach, and it
made the trip all the better. The arti-
cle got me interested in controlling
the X-Y modulators/axis generators. I
was wondering if you would be so kind
as to give me a few good places to look
for axis generators, so that I might try
to control them with a computer.

Thanks a lot, and, again, it was a
very nice article!

ADAM RIXEY

Happy to bear that you liked the arti-
cle, Adam. Hope you continue to enjoy the
rest of the series.

I don’t have the answer to your ques-
tion. However, I will send it on to the
author, who may be able to help.—Editor

SIMPLE FREQUENCY DOUBLER

I recently got involved in a project
that required a frequency doubler
without a lower frequency limit and
was unable to locate one in any refer-
ence books or magazine articles. Left
to my own ingenuity, Fig. 1 is a design
that I came up with. It works quite
well, and I thought that it might be of
some use to your readers.

The circuit is really quite simple.
The 74L.5393 (dual counter) is used to
keep down the parts count, but any
counter with a reset input should work
equally well. The 7415393 is designed
to advance one count on the positive
to negative transition of the pulse at
the clock input (pins 1 and 13). An
inverter in front of the B section of the
counter causes the B section to
advance one count on the negative to
positive transition of the input pulse.

2l 2 Tat 5303 Hi— Four = &2
Nt 1IC2-f IC2-e D1
1 12L 1/6 74LS04 1/6 74LS04 | 1N914
IC2-a 8
1/6 74LS04 PR el
2 ic2-b IC2-c D2 g
2 1/6 74LS04  1/674LS04 | {No1a e aLs
1 ICid
112 TALSS03 =
>
7L 1KY

FIG. 1—A SIMPLE FREQUENCY DOUBLER. IC1 is a 74LS393 dual counter; IC2 is a

74LS04 hex inverter.

Each section of the counter is
cleared with a positive-going pulse on
the master reset input (pins 2 and 12).
By connecting the QO output of each
counter (pins 3 and 11) to its respec-
tive master clear pin, through two
inverter sections, we end up with pos-
itive-going output pulses from pins 6
and 10 of IC2, which resets the
respective counters.

The duration of the pulses depends
upon the propagation delay of the
inverters. With the 74LS04 hex
inverter, that delay will probably be in
the vicinity of 20 to 25 nanoseconds.
The output pulses are also connected
to the remaining inverter gate
through switching diodes and a pull-
down resistor, which configures the

Write To:
Letters
Electronics Now
500 Bi-County Blivd.
Farmingdale, NY 11735

Due to the volume of mail we
receive, not all letters can be
answered personally. All letters
are subject to editing for clarity
and length.

remaining inverter as a NOR gate.
The output at pin 8 of IC2 represents
the input frequency multiplied by two.

Because the output pulse lengths
are about 25 nanoseconds, they are dif-
ficult to see on the typical hobby oscil-
loscope. But if you have a logic probe
with a pulse mode, you can put in an
input frequency of just a few hertz and
see it quite well. If vou would like to
experiment, you can connect the out-
put of the doubler to a divide-by-two
circuit. That will allow you to confirm
that the circuit is working because the
frequency at the output of the divide-
by-two circuit will be the same as the
input frequency to the frequency dou-
bler. If you have a dual-trace scope to
connect to those two points, you will
notice that the waveforms are identi-
cal. Keep in mind that the only way to
get evenly spaced output pulses from
the doubler is to feed it with a 50%
duty-cycle squarewave.

There you have it. I hope others
can find a good use for this circuit.
Keep up the good work. I always look
forward to the next issue of
Electronics Now.

BOBBY SMITH

Eddy, TX e}
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EQUIPMENT REPORTS

A TV-TUNER CARD FOR YOUR PC FROM PHILIPS PROFESSIONAL SOLUTIONS

Keep track of important news
while you work, eastly store
video images on your hard
disk, and more, when you
turn your PC into a cable-

ready TV set.

CIRCLE 15 ON FREE INFORMATION CARD

t first glance, you might won-

der why anyone would go to
the trouble of adding a TV function to
a PC. After all, the “TV” that results
is more expensive than a standard TV
and doesnt perform quite as well.
However, there are many situations
that are ideal for just such a PC/TV
combo. For instance, if your job
entails keeping tabs on news or finan-
cial data, a small TV window can help
you do just that without cluttering up
your work area with another large
device (a TV receiver). Also, if you
need to move video images from tape,
or to capture them off the air, and
store them on disk, such a setup might
be the easiest way to go about it.

So how do you go about adding a
TV function to your PC? Easy! You
purchase and install the new PCA 20
TV television-tuner card from Philips
Professional Solutions (2099 Gateway
Place, Suite 100, San Jose, CA 95110;
Tel: 800-235-7373).

The PCA 20 TV is a $329 cable-
ready television tuner with stereo
sound on an ISA expansion card. The
card installs in an empty ISA slot in a
386 or better PC, comes complete
with an infrared remote control, and
is available in NTSC and PAL

versions.

Hardware hurdles
Installing the PCA 20 TV card is

quite simple, although there was one

obstacle along the way—one that was
more of a problem with the PC being
used rather than with the TV card.
The ¥%-length card (10% inches)
would only fit in one expansion slot in
the computer. The CPU heat sink and
a voltage-regulator heat sink blocked
long cards from most of the slots in
the system. We had to juggle the posi-
tions of all the ISA cards that were
already installed to fit the TV card.

Another inconvenience is that you
need two slots to install the TV card.
The card really needs just one slot,
but an accessory bracket must be
installed in another slot. The slot
itself is actually not used, just the
bracket space. The extra bracket is
necessary for the IR sensor jack,
because the bracket on the TV card is
all filled up with a D connector,
an F-type cable-TV input jack, an S-
video input, a composite-video input,
and an audio-output jack. The wired
IR sensor plugs into the extra bracket
and sticks onto your monitor bezel (or
wherever you like). The sensor then
receives IR commands from the
remote control.

You don’t have to use the sensor or
install its jack in an extra slot, but
since they are included with the pack-
age, it’s a shame not to use them—and
less convenient as well. One alterna-
tive is to drill out one of the vent holes
on the back of your computer, large
enough to fit the sensor jack when it’s

removed from the bracket. And that’s
only if there isn’t a large enough hole
to begin with. Then the TV card
needs only one slot with the sensor
installed. The only requirements for
making this modification is that you
must have the nerve to put a drill to
your PC, and the common sense to
keep metal shavings from falling into
the system or from putting a drill bit
through one of your expansion
cards.

An included “Y” adapter cable con-
nects the TV card to your graphics
card and monitor. The TV card does
not affect your graphics card in any
way, and the adapter cable eliminates
the need for a feature connector on
your graphics card—something found
on most, but not all, graphics cards.
This is also much easier than having
to deal with internal connectors. A
line-level audio output on the TV
card connects to amplified speakers or
to an external input on your sound
card. Alternatively, you can make an
internal connection between the TV
card and your sound card.

TVonPC

The software for the TV card, con-
tained on a single diskette, couldn’t be
easier to install. The installation
configures the card to work in DOS
and Windows 3.1x and higher. We
tested the card under Windows 95
with no problems at all. The TV card
defaults to seldom-used settings
(IRQ10 and I/O port address 510h) so
that there’s less of a chance of encoun-
tering hardware conflicts. If necessary,
the default settings can be changed,
although they worked fine for us. We
had the card working in minutes. We
then set it to scan for all received
channels and store them in memory.

The TV card’s picture quality is
nearly as good as a standard, good-

wwWwW americanradiohistorv com



www.americanradiohistory.com

quality TV receiver; however there
are some artifacts due to the conver-
sion from NTSC to VGA video. To
minimize those, settings within the
TV software let you adjust various
parameters for the best picture. For
example, you can set the X and Y posi-
tion relative to the TV window, and
set the VGA clock delay for the best
picture within a particular system. In
our setup, we got the best picture with
an inverted delay for the VGA clock.
You will have to experiment with the
VGA clock settings to see what works
best for you. After selecting the best
type of delay, you can set the rising
and falling portions of it for an even
better picture.

You can control the TV card with
the IR remote if you’ve installed the
sensor, or with an on-screen set of
controls. Either way, you'll see TV-
like on-screen displays for channel,
volume, color, brightness, and so on.

As we alluded to earlier, perhaps
the most valuable feature of the TV
card is its ability to freeze and capture
video, and then store it on your hard
disk. The vidco can be from any
standard source—over-the air TV,
videotape, laserdisc, or camcorder.

The remote control lets you
change video sources (RF, S-wvideo,
composite video), switch between full-
screen and window modes, adjust
sound and picture quality, change
channels and volume, and do every-
thing else you would expect from a
TV remote. Pressing a picture-in-pic-
ture (PIP) button first decreases the
size of the TV window, and subse-
quent presses move the downsized TV
window to different corners of the
screen. This way vou can see different
parts of the screen depending on
what’s there. We tested the TV while
working in Microsoft Word, and
found no compatibility or operational
problems—both worked flawlessly at
the same time.

If you need (or like) to watch TV
while you work on your computer, the
Philips PCA 20 TV television-tuner
card can’t be beat! It doesn’t take up
any extra space in your office or work
area, and if you need to capture and
store video images of almost any type,
it is hard to find anything that can do
the job better.
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THE FOUR MODELS IN
Metrix’s ASYC 1IB Series are among
the first handheld digital multimeters
to offer backlit displays and the ability
to print hard copy of either test results
or calibration results. All models have
a 50,000-count digital-display resolu-
tion and offer true-rms (AC, and DC
plus AC) measurements for accuracy
in handling non-sinusoidal, or irregu-

lar, waveforms. The digital multime-
ters feature basic DC accuracy to
0.025%; bandwidths to 100 kHz; pro-
vide facilities for automatic storage of
the last reading; and hold, fast, peak-
capture, and relative-reading modes.
The DMMs also perform comprehen-
sive autoranging voltage, current,
capacitance, and frequency (to 500
kHz) measurements. Duty-cycle per-
centage, positive or negative pulse

CIRCLE 20 ON FREE INFORMATION CARD

High-Resolution Digital Multimeters

width, and pulse-counting functions
are provided as well. The top-of-the-
line model adds a resistive power
function that offers a choice of refer-
€nce resistances.

An optional calibration kit allows
you to recalibrate the ASYC IIB
meters without opening them.
Calibration results are printed on a
personal computer; an optional

adapter is provided for a serial printer
connection. LabWindows drivers and
calibration software are provided with
the calibration kit. Recalibrating the
ASYC IIB meters is done by removing
the fuse/battery-compartment cover,
temporarily replacing it with a face-
plate, and then following software
prompts to recalibrate and print the
results. The meter need not be opened
during the procedure.

NEW PRODUCTS

USE THE FREE INFORMATION CARD FOR FAST RESPONSE

The ASYC (Advanced Safety
Concept) meters offer a host of safety
features including full water and dust
sealing to IP677 standards. A separate
compartment allows the battery or
fuses to be replaced without using
metal tools and without breaking the
calibration label. Test lead retainers
keep leads from being accidentally dis-
connected.

Prices for the four models in the
ASYC IIB Series of digital multime-
ters range from $259 to $399. The
SX-ASYC IIC calibration kit costs
$199.

METRIX

P. O. Box 332

Brea, CA 92622-0332
Tel: 714-992-1239

TRIPLE-GUTPUT POWER SUPPLY

THE MODEL 1670 TRIPLE-
output power supply from B+K
Precision is designed for applications
in the servicing, educational, and hob-
byist markets where a low-cost solu-
tion to muldple outputs is desired.
The power supply features a variable
DC supply—0 to 30 volts at 0 to 2.5
amps—with variable current limiting,
constant current or constant voltage
operation, tight regulation, low ripple,
and separate digital LCD current and
voltage meters. Another fixed 5-volt,
half-amp supply is provided for TTL
projects, and a fixed 12-volt, half-amp
supply is included for mobile electron-

CIRCLE 21 0 ON FREE INFORMATION CARD

www americanradiohistorv com



www.americanradiohistory.com

ics and digital CMOS projects.
The Model 1670 costs $199.

B+K PRECISION

6740 West Cortland Street

Chicago, IL 60635

Tel: 1-800-462-9832

Fax: 312-794-9740

Helping Hand For Soldering

WHEN YOU’RE TRYING TO
hold the soldering iron, solder, wire,
and connectors, sometimes you could
use an extra hand. Ironwood Pacific’s
Free Hand provides just that.

The Free Hand cuff fits around
your wrist. Attached to the cuff is an
arm with a holding clip mounted at its
end. The clip can be opened to hold a
wire or electrical component, freeing
both of your hands to hold the solder-
ing iron (or gun), wire, or solder.

s}?
Cairkh P B
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The Free Hand is equipped with a
built-in cutter and six-inch ruler for
cutting fine wire and measuring dis-
tances. Its two-piece design allows it
to be easily stored or to be adapted for
mounting directly to the table or work
surface. Molded from high-impact
plastic, the cuff is adjustable to fit
most wrist sizes.

The Free Hand costs $8.95 plus $3
shipping and handling.

IRONWOOD PACIFIC INC.
P. O. Box 1568

Lake Oswego, OR 79035

Tel: 800-261-1330

Desktop Personal Theater

ONE CONSUMER-ELECTRON-
ics buzzword that you’ll be hearing a
lot in coming months is “PC/TV,”
which refers to any single unit that
combines computer and television
functions. Core Dynamics presents an

inexpensive add-on solution with its
DynaMax Hi-Rez Plus interactive
video/television card. Compatible
with all VGA cards without the need
for internal cables, the 8-inch ISA bus
card supports up to 1280X1024 reso-
lution and displays 16.7 million colors
at full frame and full motion.

The interactive video and televi-
sion card allows you to use your PC to
watch broadcast, cable, or direct-
access TV, as well as videotapes from
your VCR or camcorder. A built-in

o
8
#F St
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video snapshot captures images that
you can use for personal home pages,

AT $299.95,

NO OTHER DESIGN
WORKSTATION
GIVES YOU SO MUCH
FOR SO LITTLE.

'PROTO
BOARD

Large Breadboarding area
holds 24 ICS

...2,500 tie points with
Life Time Guarantee!

Function Generator
...sine/square/triangle |
L PlusTTL

Two BNC Connectors
for oscilioscopes
and counters

Here's PB-503, the total design
workstation. It has everything!
Instrumentation, including a func-
tion generator with continuously
variable sine/square/triangle wave
forms—plus TTL pulses. Bread-
boards with 8 logic probe circuits.

GLOBAL -
SPECIALTIES

And a Triple Power Supply with
fixed 5VDC., plus two variable
outputs (+5to 15VDC and -5to
15VDC). Throw-in 8 TTL compatible
LED indicators, switches. pulsers,

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

T

8 TTL Logic
—Probe Indicators

OVER $600 WORTH

. OF WORLD CLASS
Rem_alndel‘ TEST EQUIPMENT
of trainer has FOR UNDER $300!

a 2 YEAR warranty

potentiometers, audio experimenta-
tion speaker...plus a lifetime guar-
antee on all breadboarding sockets!
You have everything you need right
there in front of you! PB-503—one
super test station for under $300!
Order yours today!!

Can’t Wait! Call Toll-Free
1-800-572-1028

70 Fulton Terrace, New Haven, CT 06512 ’",:;_
(203) 466-6103 * Fax: (203) 468-0060 amooms.

company
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add to school projects or business pre-
sentations, or store in video albums.
You can also use the Hi-Rez Plus as
the basis for a video-conferencing or
security system. On board spatial
stereo sound enhances the video.
Three CD-ROM titles—A Guided
Tour of Multimedia, Second Edition;
ESPN’s Baseball Tonight; and CNN’s
Time Capsule—are included, as is
Corel’s PhotoPaint 5 Special Edition.
The video/TV card also comes with a
VCR input cable, loopback cable,
software drivers for Windows 3.1x and
Windows 95, an installation manual,
and a trial subscription to Multimedia
World magazine.
The Dynamax Hi-Rez Plus card
costs $299.
CORE DYNAMICS
8 Thomas Street
Suite 100
Irvine, CA 92718
Tel: 800-611-CORE
VBl site: hrtp://wwid.core-dynamics.com

Fixed-Output Power Supplies

TWO FIXED-OUTPUT POWER
supplies from B+K Precision are aimed
at the mobile-electronics and hobbyist
markets. The Model 1680 is well-suited
for use when bench testing autosound
equipment, two-way radios, cellular
phones, and amateur-radio gear. Its
standard binding posts are augmented
with a convenient cigarette-lighter jack.
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The Model 1680 features a 13.8-volt
output with an intermittent-current
capability of up to 6 amps. Ripple volt-
age is a low SmV rms. Overload protec-
tion is provided via current foldback
with air-convection cooling.

s Resigned, for higher current appli-
cations, the Model 1682 features up to
15 amps intermittent duty at 13.8

volts. Ripple voltage is 6 mV rms. The
Model 1682 offers convection cooling
and foldback overload protection with
a built-in overload indicator.

The Models 1680 and 1682 fixed-
output power supplies cost $50 and
$90, respectively.

B+K PRECISION

6470 West Cortland Street
Chicago, IL 60635

Tel: 1-800-462-9832
Fax: 312-794-9740

Clamp-On Digital Multimeters

THREE ADDITIONS TO
Wavetek’s line of clamp-on digital
multimeters are designed for the
installation, testing, verification, ser-
vicing, and troubleshooting of modern
electrical systems. The clamp-on
method is non-invasive, allowing for
quicker and safer current measuring
without disrupting the circuitry.

o
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Models AC60 and AC65 feature
AC transformers, while the Hall-
Effect transducer of the Model
AD105 allows both AC and DC mea-
suring. All three meters include a
4000-count LCD readout, autorang-
ing, true-rms measuring, wide mea-
suring ranges, and a data-hold button.
The compact meters’ “hand-guard”
design meets new international stan-
dards, and their rugged construction
allows them to withstand drops of up
to four feet without damage.

The AC60 and AC65 DMMs mea-
sure AC current to 600 amps, AC volt-
age to 600 volts, resistance to 40K
ohms, and they offer a quick continu-
ity-check function. The AD105 is a
high-range ammeter that measures
both AC and DC to 1000 amps and

wwWwW americanradiohistorvy com

frequency to 10 kHz. A peak-hold
button captures and holds peak mea-
surements, which comes in handy in
many real-world situations.

The AC60, AC65, and ACI05
clamp-on DMMs have list prices of
$109.95, $149.95, and $249.95,
respectively.

WAVETEK CORPORATION
9045 Balboa Avenue

San Diego, CA 92123

Tel: 619-279-2200

Fax: 619-565-9558

DIMM Module Tester

THE DIMMCHECK 168P IS AN
add-on option for Aristo Computers’
SIMCHECK PLUS SIMM/SIP
memory module and DRAM tester.
With the addition of the DIMM-
CHECK 168P, you can test the popu-
lar 168-pin Dual In-Line Memory
Modules, or DIMMs. The unit tests
the DIMMs with 64, 72, and 80 bits,
as required by Pentium and other
RISC processors. The adapter sup-
ports ECC and Parity types, as well as

some non-standard wiring.
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The adapter connects to the SIM-
CHECK PLUS base unit. The test
identifies the size, speed, type, and
structure of the DIMM and provides a
reading of the DIMMs presence
detect (PRD) code. When a fault is
encountered, explicit error informa-
tion is provided.

The DIMMCHECK 168P has a
retail price of $295. The SIMCHECK
PLUS base unit costs $1490.
ARISTO COMPUTERS INC.
6700 SW 105th Avenue
Beaverton, OR 97008
Tel: 800-3ARISTO or
503-626-6333
Fax: 503-626-6492
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Value And Selechion
From One Source...

»

M Test Equipment from Tenma, Fluke,
Hitachi, Leader, B+K

M Name Brand and Low Cost Generic
Technician’s Tools

B OEM and Generic TV/VCR

. ldeal for general testinging

B Over 10,000 American and hobby applications. Accurately

Original Japanese Semiconductors measuwes AC/DC voltage.,

DC current, resistance and

MCM offers a comprehensive line of tests transistors. g
tools and test equipment engineered for #72'32055 Reg. $3495 L e
the repair of computers, TVs, VCRs and -._-_,*"""-gf
more. In addition, you will find a wide Sale 27'00 _ _ i

variety of OEM and low cost generic
TV/VCR parts, passive components and
semiconductors, over 25,000 items in
all, stocked and ready to ship.

Lwlin
A AN TN
CLARKE Miipesnil

Heavy-Duty Aluminum Tool Case
Constructed of lightweight durable aluminum, this

i

O, TR b o T e
IC Inserter/Extractor Tool Set / 3 case ls_des@ned to take rough field use. Aftractive
Eight piece kit contains specific insertion tools for black finish holds up after years of use. Measures
8 pin DIP. 14/16 pin DIP, 18/20 pin DIP, 22 pin DIP, approximatety 19" x 14" x 6" g
24/28 pin DIP. and 36/40 pin DIP packages. ALso
includes IC extractor tweezer and square IC #21-3460 Reg. $4945  Sale 39-95

extractor. Housed in vinyl zipper case.

#21-3605 Reg. $2495 Soles]9.95

Prices effective
August 1 through September 30, 1996

To order the items listed,
or for a FREE catalog, Caill...

1-800-543-4330
nRen /@ Panasonic
MCM ELECTRONICS® Premier ‘va5ar/Technics
650 CONGRESS PARK DR. . Original Parts
CENTERVILLE, OH 45458-4072 Distributor Distributor

A PREMIER Company

Hours: M~F 7 a.m.~9 p.m., Sat. 9 a.m.~6 p.m.,EST. CODE: ENS26
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ISDN: How to Get a High-Speed
Connection to the Internet

by Charles Summers and Bryant Dunetz

Fobn Wiley & Sons, Inc.

605 Third Avenue

New York, NY 10158-0012

Tel: 800-CALL-WILEY

Web site: bttp://fwww.wiley.com/comp-

books

$22.95
nnn Downloading

graphics and

sound from the

e i Internet and
el Bl VVorld Wide Web
{11k SwcBl can be excruciat-

ingly slow.

Although today’s
28.8-baud
modems work
fairly well over
traditional phone lines, the bandwidth
of those lines can hardly manage the
massive amounts of data moving onto
and off the Internet.

ISDN, or Integrated Services
Digital Network, is a technology that
allows people to use existing phone
lines to access data at much higher
speeds. Although it has existed in con-
ceptual form since 1988, its actual
availability has been very limited until
recently. Internet access is the “killer
application” that could put ISDN on
the map. ISDN telephone service is
becoming available throughout the
country, and Internet service
providers have begun offering ISDN
connections.

This book is a complete guide to
getting and using an ISDN connec-
tion to the Internet. It shows individ-
ual dial-up and small-business users
how to analyze their needs and select
the best type of ISDN connection,
obtain the necessary telephone ser-
vice, secure an ISDN connection from

CIRCLE 337 ON FREE
INFORMATION CARD

an Internet service provider, and
install ISDN hardware and modify
Internet software to work with ISDN.
The book helps readers get the most
out of their ISDN connection to the
Internet and World Wide Web, and
provides extensive lists of ISDN
resources, including ISDN carriers,
service providers, and capability
requirements.

Electronic Components and
Computer Products Catalog

Fameco

1355 Shoreway Road
Belmont, CA 94002-4100
Tel: 800-831-4242

Fax: 800-237-6948
Web site: brrp:/fwww.jameco.com
Free

 Jamecos com-
plete  product
line includes
more than 5000
electronic  and
computer prod-
ucts, such as
ICs, discrete

components,

CIRCLE338ONFREE P O W € T
INFORMATION CARD ¢ om p o nents,
prototyping

equipment, tools and test equipment,
sockets and connectors, books, con-
sumer electronic products, and cellular
phones. This catalog features more
than 250 new products, including
Gentron relays, cellular-phone acces-
sories, networking products, ADAM
remote data-acquisition and control
modules, and high-capacity Seagate
hard drives. It also offers hundreds of
sale items and closeouts. A free gift is
shipped with each order; the gifts range
from a mousepad to a 16-bit IDE disk-
drive adapter, depending on the

amount of your order.

Visual Basic Algorithms:
A Developer’s Sourcehook
ofReady-to-Run Code

by Rod Stephens
Jobn Wiley & Sons, Inc.
605 Third Avenue
New York, NY 10158-0012
Tel: 800-CALL-WILEY
Web site: brtp://www.wiley.com/comp-
books/
$39.95, with companion diskette
: @ Visual  Basics
popularity stems
from its point-
and-click  pro-
gramming inter-
face—but  that
falls short of the
task when a pro-
grammer needs
CIRCLE 333 ONFREE  to  implement
INFORMATION CARD 11 e cophisticat-
ed code into a
Windows program. This book give
Visual Basic programmers everything
they need to create complex applica-
tions and put more muscle into their
everyday programs.

The book provides a solid working
introduction to the world of algo-
rithms, and serves as a sourcebook
packed with valuable, ready-to-run
code. Readers learn the basics of how
algorithms work, how to analyze the
usefulness of any algorithm, and how
to incorporate algorithms into Visual
Basic programs. Dozens useful algo-
rithms are presented, implemented in
Visual Basic and clearly explained in
plain English. Those algorithms can
be used for a wide variety of common
programming tasks, including memo-
ry allocation, sorting, searching, hash-
ing, trees, networking, assignment,
shortest path, and queue simulation.

Visual Basic

Algorithms
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The bhook also provides an array of
implemented algorithms for user-
interface design and graphics pro-
grams.

The companion disk includes a
wealth of Visual Basic source code,
including practical algorithms that can
be modified to fit each programmer’s
specific needs. The disk also contains
working examples of applications that
demonstrate the uses of every algo-
rithm covered.

Digital Techniques in
Frequency Synthesis

by Bar-Giora Goldberg
McGraw-Hill, Inc.
11 West 19th Street
New York, NY 10011
Tel: §00-2-MCGRAW
$60
I Technological
progress and the
ability to inte-
grate  complex
circuitry in a sin-
gle chip makes

low-

DIGITAL

: ossible
TE[HHH;I”E'J i:ower. low-cost
‘ NRGIAIAIMY. frequency  syn-

thesis. As a con-
sequence, digital
and analog tech-
nologies are now
used synergistically in the implemen-
tation of complex signal generation
and modulation.

This comprehensive guide to fre-
quency synthesis technology focuses
specifically on the modernization and
digitization of signal generation.
Digital frequency synthesis is used in a
wide variety of modern electronics
and communications technologies
ranging from radar, satellite commu-
nications, medical imaging, and spec-
troscopy to cellular, wireless, and
PCS/PCN systems.

The book is filled with design
examples and hands-on approaches,
helping readers analyze and manipu-
late the methods described in the text.
It provides detailed coverage of direct
digital synthesizers (DDSs), phase-
locked loops (PLLs), and fractional-N
PIL.Ls used to generate and modulate
signals accurately and effectively.

SYNTHESIS
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Speakers for Your Home and
Automobile:

How to Build and Enjoy & Quality
Audio System

Iy Gordon McComb, Alvis J. Evans, and
Eric 7. Evans

Prompt Publications

2647 Waterfront Parkway Fast Drive
Indianapolis, IN 46214-2041

Tel: 800-428-7267

$14.95

High-quality
speakers are an
integral part of
any fine audio
system. This
book shows you
how to build
quality speakers
for use in your
e home and car.
=ik Directions  for
four home
speaker systems
and automotive
installations are presented with easy-
to-follow instructions and clear illus-
trations. The book also covers enclo-
sures and finishing touches, construc-
tion techniques, and wiring speakers.

CIRCLE 341 ON FREE
INFORMATION CARD

Soldering rons Catalog
M.M. Newman Corporation
24 Tioga Way
P O. RBox 615
Marblebead, MA 01945
Tel: 617-631-7100
Fax: 617-631-8887
Free
This eight-page
Sﬂmﬂﬂﬂﬂﬂﬁﬁ catalog features
- the full line of
Antex precision
miniature and
standard-size
soldering irons,
iron stands, tem-
perature control
stations, and a
wide variety of
slide-on tips.
Photo-graphs and specifications
for each product, and a fully illustrat-
ed chart of available tips in different
shapes and sizes, are included.
Highlights include the new 600 Series
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of static-dissipative, temperature-con-
trolled soldering stations; a 60-watt
electric hot knife; and a portable sol-
dering iron that operates from any
automotive-type 12-volt battery.

1996 Equipment, Tools &
Suppties Catalog

Print Products International

8931 Brookville Road

Silver Spring, MD 20910

Tel: 1-800-638-2020 (in Maryland,
301-587-7824)

Fax: 1-800-545-0058 (in Maryland,
301-585-5402

E-mail: smprodinti@aol.com

Free
g The 84 pages of
this catalog are
packed with elec-
| tronic test gear
for anyone who
builds, maintains,
{ services, or pur-
chases  today’s
advanced elec-
tronics. Products
range from sim-
ple scopes, power
supplies, and soldering stations to the
most advanced spectrum analyzers,
digital storage oscilloscopes, surface
mount rework and repair equipment,
arbitrary waveform generators, and
analog/digital cellular test sets.
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Law on the Net:
Easy Access to Online Legal
Resources

by James Evans

Nolo Press

950 Parker Street

Berkeley, C4 94710-9867

Tel: 510-549-1976

$39.95

Lawyers might compare self-help
law  to  do-it-yourself  brain
surgery. You might not want to
defend yourself in a court of law, but it
is possible to find the answers to some
of your legal questions without con-
sulting an attorney. The resources are
right at your fingertips if you are con-
nected to the Internet—and if you
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know where to
look.

This book
points you
directly to the
locations of hun-
dreds of online
legal resources. It
tells you all you
need to know
about what sites are available, what
information they offer, and exactly
how to get to them. The book’s com-
prehensive index—which includes
such topics as biotechnology, divorce
and custody, immigration, tax law, pri-
vacy, intellectual property, environ-
mental law, computer regulation and
crime, health care, and bankruptcy—
takes you straight to the information
you need.

The book shows you how to tap
into federal and state statutes and reg-
ulations, White House and executive
offices, the U.S. Congress, federal and
state courts, law firms, law schools,
bar associations, and even internation-
al treaties and constitutions. More
than 150 law-related “listservers”—

* CIRCLE 344 ON FREE
INFORMATION CARD

automated mailing lists that will keep
you informed on issues in your field
are listed. You'll also find more than
100 law-related newsgroups, where
you can exchange information and
discuss legal issues with experts.

Radio/Tech Modifications &
Alignment Gontrols

Aresci

P O. Box 1428

Burbank, CA 91057

Tel: 818-843-4080

Fuax: 8§18-846-2298

E-mail: artsci@artscipub.com

Web site: bttp://www.earthlink.net/~artsci
$19.95 each, plus $4 shipping
This two-volume set is aimed at radio
repair technicians and amateur-radio
hobbyists who are serious about
enhancing their radio transceivers and
scanners. The typical modifications
presented in the books increase the
radios’ transmit and reception fre-
quency coverage. Many of the modifi-
cations will allow a radio or scanner to
monitor “illegal” frequencies.

The new
editions (8A and
8B) cover radios
that were intro-
duced in 1995, as
well as all the
radios presented
in previous edi-
tions. A new page
format simplifies
the modifica-
tions. Illustrations are detailed and
easy to follow.

The “A” edition contains modifica-
tion information for Kenwood and
Icom amateur radios and Uniden,
Regency, and RadioShack scanners.
The “B” edition (pictured here), com-
pletes the set with all the modifica-
tions for Alinco, Yaesu, Standard,
Azden, RCI, and other amateur

radios, as well as modifications for cit-
izen band (CB) radios. en|

Radio / Tech &

! Modifications
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Volunteers
Welcome

‘ur"

Jampacked with
information at your
fingertips

FACTCARD

rd [ beautifully-printed cards measure a

w[ 'ii?gl’ )

W ALL YOU NEED to know about
electronics from transistor packaging
to substitution and replacement
guides. FACTCARDS numbers 34
through 66 are now available. These

full three-by-five inches and are
printed in two colors. They cover a
wide range of subjects from Triac cir-
cuit/replacement guides to flip-flops,
Schmitt triggers, Thyristor circuits,
Opto-Isolator/Coupler selection and
replacement. All are clearly explained
with typical circuit applications.

B WANT TO EXPAND: your knowl-
edge of electronics? Do it the easy way

by studying the Electronics Fact
Cards. Do you travel to and from your
job each day? Drop a handful of cards
in your pocket before you leave, and
the bus becomes a schoolroom! At
home, you can build some of the proj-
ects and not only have fun building and
using them, but learn how they work at
the same time.

B YOU'LL BE AMAZED both at how
rapidly you learn with these cards, and
how easy it is to understand. These
new cards are available right now.
Don't miss out. Send your check or
money order today.

FACTCARDS—Facts at your fingertips for
Experimenters and Project Builders!

Please send one copy of FACTCARDS at $3.50. Shipping $1.00 (U.S. and Canada only).

Please send

___ copies of FACTCARDS. Total cost is sum of copy price and First Class
postage and handling cost multiplied by number of card sets ordered.

New York residents add sales tax to total cost of each order.

Please print Allow 6-8 weeks for the material to arrive.
Detach and mail today:
(Name) CLAGGK Inc.
P.O. Box 4099

(Street Address)

Farmingdale, NY 11735

All Payment must be in U.S.

Cityy (State)

(Zip)

Funds!
uncs BS168
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WHAT’S NEWS

continued from page 6

available on its Web site (http://www.
hp.com/go/tmdir), giving a cutting-
edge means of viewing highly techni-
cal information.

“We are continuing to evolve the
[Web] site from a place that is simply
a passive repository for information to
one that will ultimately allow interac-
tive, two-way communication on
many levels with customers,” said Jeff
Gruszynski, TMO’s web master.

Customers can download the full
text of many popular application notes.
The animations that have been added
to the downloadable notes illustrate
technical product information such as
wave frequency and amplitude.
Viewers can stop the animations at any
point and zoom in to see intricate
details in even the most complex
graphs. Key portions of the notes can
be viewed online along with interactive
mathematical models whose parame-
ters can be adjusted in real time.

To access the interactive notes,
users must be working in the

Windows 95, Windows NI, Power
Macintosh, or UNIX operating envi-
ronment and must be running a JAVA-
enabled Web browser such as
Netscape. Adobe Acrobat Reader 2.0
and Quicktime, both of which can be
downloaded free from the Internet,
are also required to download the full
electronic text of the notes and to view
the animated graphics.

The TMO Web site also provides a
complete list and descriptions of service
and support programs, descriptions of
course offerings covering a wide range
of instrument and computer solutions,
and online product selection.

HDTV host station
announced

The Model HDTV Station
Project, jointly sponsored by U.S.
broadcast television stations and the
professional- and consumer-electron-
ics industries, has selected WRC-TV
as the host stadon for the HDTV
Project. WRC-TV is located in

Washington, D.C., and is owned and
operated by NBC. The Model
HDTYV Station Project also contract-
ed with the David Sarnoff Research
Center (Princeton, NJ) to implement
the construction of the HDTV sta-
tion. Funds for the three year project
are being collected and provided by
the Association for Maximum Service
Television (MSTV) and  the
Consumer Electronics Manufacturers
Association (CEMA). MSTV invites
all U.S. television stations to con-
tribute to the funding.

“With Sarnoff, NBC, and WRC-
TV, we have a team in place that will
turn the dream of the Grand Alliance
into a reality for broadcasters and con-
sumers,” enthused Gary Shapiro,
president of CEMA.

For the duratdon of the project,
WRC-TV will serve as a source of
encoded digital television signals to aid
equipment manufacturers in the devel-
opment of professional- and consumer-
electronic equipment. It will also pro-
vide public demonstrations of HDTV,
as well as HDTV training for broad-
cast-station technical personnel. Y]

VIDEO NEWS
continued from page 8

details hadn’t been announced, but it’s
understood that the products of the
collaboration are likely to use RCA’
36-inch fine-pitch picture tube and
incorporate Web browsing and per-
haps a wireless keyboard. According to
Compag, the requirements for the first
products will include Internet access
and compatibility with direct satellite
broadcasting systems. The two compa-
nies have discussed software require-
ments with Microsoft and Intel. The
resulting product will be sold by both
companies under a joint trade name.

70 firms back
net computen

Oracle announced a “reference
profile” for its own idea for a network
computer—a low-cost net browser,
using the TV screen for display—for
people who don’t want to buy com-

puters. Although the “profile” was a
bit short of actual specifications,
Oracle was able to give the names of
70 companies that it said endorse the
system. In additdon to the usual com-
puter suspects, the list includes such
consumer-electronic heavyweights as
LG (Goldstar), Matsushita (Pana-
sonic), Mitsubishi, Nokia, and
Toshiba. Oracle chairman Larry
Ellison had touted the $500 netcruiser
as an inexpensive, simpler successor to
the computer for home use. However,
there were some estimates that the
cost would escalate from the proposed
$500 to $1000, bringing it into the
same price category as low-end PCs.
A major defector from Oracle is
Farzad Dibachi, formerly senior vice
president, who complained that
Oracle’s price was escalating. He and
his brother Farid formed a company
called Diba, which developed a plat-
form called “IDEAS” (for “interactive
digital electronic appliances”) to push
a system of single-function, low-
priced “information appliances,” such
as a telephone with a small screen and
keypad for fax and e-mail, priced at

www americanradiohistorv com

less than $300. That caught the fancy
of Zenith, which introduced 27- and
35-inch “NetVision” TVs using Diba
technology at $1099 and $3499,
designed for net browsing and tele-
phony as well as ordinary TV viewing.

Catle medems hot

Virtually all major cable-TV oper-
ators are now experimenting with
high-speed cable modems. CableLabs,
the industry-supported testing organi-
zation, says that “thousands” of cable
systems are currently using them, and
that trials have been successful.
Modems being testing vary from 4 to
40 Mbps and will provide the latest
service that cable systems can charge
their viewers for. The cable modems
are hooked not to the customer’s TV,
but to his or her PC. Telephone com-
panies are responding by testing dif-
ferent methods to develop higher
speed modems to work with their
existing or planned lines. The result:
Much faster modems are in the works,
one way or the other—or both. [l
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— DIGITAL isme Future

Introducing. . .
“The New Kid on The Block”

We’ve been hearing a lot lately about

the new little dishes. The DISH™
Network System is the latest, and he
arrived as a shining star. He is small,

attractive and the latest in technology, N' ETWORK
but what really sets him apart is the pro-

gramming he delivers to your Television screen.

The DISH*™ Network is chock full of the most popular program-

18” DIGITAL Disy Mming at prices much lower than the competiton. Call us now for

more information. Digital just may be in your future.

The 30% -60 %
Lo L
Dish is Small Beat The Rush Call Now Savings!
The Compare to
Programming 800-500-9264 Other 18” Dish
BIG Special Digital Hotline Programming!

If you have one of these. . .

“Keep it Running Strong”
With a Discount Buyer’s Guide

If you are the owner of a C/Ku-band Full View Satellite
System, we know you’ll want to keep it up and running
strong. The Skyvision Discount Buyer’s Guide will give
you advice and products to get the job done right.

You Will Find a Wide Selection of:
¢ Complete Systems

Advanced Upgrades

Parts & Accessories

* Tune-Up Tools & Advice
Technical Tips Galore

Discount Skypac*™ Programming

1046 Frontier Drive Fergus Falls, MN 56537 Fax: 218-739-4879
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For Your Free Issue Call Now

800-334-6455

Need a repair item Fast??
“We’ll Get It Out Today”
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The projectdescribed in this arti-
cle was inspired by a need to
analyze the radio-frequency
spectrum for hobby applications re-
lated to radio-controlled (R/C) model
planes. The author suspected that
some microprocessor-controlled R/C
accessories were causing inter-
ference with the onboard guidance
radio. Those problems were tracked
down by using a borrowed Smith De-
sign “Spectrum Probe” and very ex-
pensive HP spectrum analyzer. (Smith
Design is located in North Wales, PA)
That experienced prompted the au-
thor to design and build this inexpen-
sive, yet effective, Hobby Spectrum
Analyzer (HSA).

What is it? A spectrum analyzer
might be perceived as an automat-
ically-tuned visual radio. To envision
this, connect the audio output from a
radio to an oscilloscope’s vertical in-
put. Spin the tuning dial slowly; every
fime you tune through a station the
output will show up as a random ver-
fical blip on the oscilloscope. Now
imagine you are able to tune the ra-
dio and synchronize the os-
cilloscope’s horizontal sweep in step
with it. The horizontal axis on the os-
cilloscope would simulate aradio tun-
ing dial. Radio signals would show up
on the display at their frequency loca-
fions. In addition, the size of the blip
could be an indication of the radio

BOB KOPSKI

signal’s relative strength.

The HSA can do all of the above
and be built for less than $100 using
commonly available parts, The HSA
tunes from low MHz frequencies to 100
MHz. With a few inches of antenna
wire connected to the input terminal,
the HSA routinely displays RF signals
within its operating range on an inex-
pensive oscilloscope. Those detected
signals include CB and amateur-ra-
dio activity, wireless phone, RC signails,
local TV stations, and a significant
portion of the FM band; plus any local
EMI, all ot the same time and on one
displayt

The HSA is actually a double-con-
version superhetrodyne radio. The
tuning sweep is electronically and re-
peatedly generated by an internal
sweep circuit that linearly tunes the
frequency range in a 10-mS time
period. If the oscilloscope time base is
set to 1 mS per-major-division, then
each division represents a 10-MHz
segment of the tuning range. This is
the “frequency dial” analogy and the
blips on it are received radio-frequen-
cy signals. The HSA outputs a trigger
pulse to initiate the internal sweep of
the oscilloscope coincident with the
beginning of the frequency sweep.
This assures solid synchronization be-
tween the HSA's frequency tuning and
the oscilloscope display.

The HSA is an excellent relative RF
voltmeter or power meter. It has a sen-

wwWwW americanradiohistorvy com

BUILD THIS

Hobby

At less than $100 to build,

this spectrum analyzer is
a must for every hobbyist!

sitivity of better than — 80 dBm which
is about 22 microvolts rms on a 50-
ohm line. It has an amplitude dynam-
ic range exceeding 50 dB, which can
be further increased with built-in RF
and IF attenuators. A built-in comb
generator allows accurate calibra-
tion of both frequency and amplitude
performance. When the HSA is align-
ed, it has a frequency accuracy within
+1 MHz, and the prototype has an
amplitude flatness/accuracy better
than =2 dB across the entire range.
The HSA is battery powered with eight
alkaline AA cells in an internal battery
pack.

Almost any inexpensive, one-chan-
nel oscilloscope with a triggered-
sweep feature can serve as the HSA's
companion unit, A two-channel os-
cilloscope, or one with a time-base
magnifier adds versatility, but is not
necessary. The HSA is easy to align
and use. What is needed to align the
HSA is the companion oscilloscope,
plus a DVM, an adjustable DC power
supply, an audio or function gener-
ator producing a 10-kHz (or 50) sine-
wave signal, and a source of 145 MHz
for IF alignment.

While the HSA will be more than ad-
equate for hobbyist or other “less de-
manding” applications, remember
that it is not intended to be a “lab-
grade” instrument. For example, the
HSA has no input filter, so signals
beyond 100 MHz may sneak in as im-
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TRIGGER SIGNAL OUTPUT
OUTPUT INPUT TO
OSCILLOSCOPE
=

FIG. I—SIMPLIFIED BLOCK DIAGRAM for the Hobby Spectrum Analyzer.

Functional blocks are actual circuit boards
construction easier for the hobbyist.

ages and appear on the display. Also,
the HSA uses a simple heterodyne de-
tector technique and the resulting
spectral lines are actually swept-
through zero beats. This results in some
amplitude display jitter. You just have
to look a bit more carefully at the os-
cilloscope display for more accurate
readings.

How it works. The Hobby Spectrum
Analyzer's four main functionai blocks
{see Fig. 1) are the sweep generator,
RF module, log amplifier, and DC/DC
converter and regulators. All four
blocks are constructed as individual
assemblies. They are tested individu-
ally for basic operation, then intercon-
nected with short cables, and housed
in a metal case.

RF circuit module. The RF circuit
module schematic diagram is shown
in Fig. 2. The RF input signal first
reaches the ineut swircH $1, which is a
three-pole, three-throw slide switch. It
selects either a HiGH z input, Q 50 OHM
input, or a -20-08 input for the first mixer/
converter. The H z input is very useful
with a short-wire antenna connected
to the siGNAL INPUT jack while the latter
two options are useful for more accu-
rate amplitude measurements in 50-
ohm cable systems. (The same basic
idea can be extended to 75-ohm sys-
tems if that is your preference) The
comb generator block is the built-in

which make circuit understanding and

calibrator function mentioned earlier
and will be discussed in detail in the
alignment section.

The signal from $1 flows to the first
converter IC1, a Signetics NE602 os-
cillator-mixer. The local oscillator is a
varactor-tuned Colpitts configura-
tion. A sweep voltage of about 4 to 30
volts is applied to varactor D1and that
causes the local oscillator to vary from
about 145 MHz to about 245 MHz. Thus,
the first converter is an “up converter”.
For example, when an incoming sig-
nal is at 50 MHz, it is mixed with the
swept local oscillator signal. At some
point in the timed local-oscillator
sweep signal, the 195-MHz point of the
sweep mixes with the 50-MHz signal to
produce the mixer output signal at
145 MHz, which is the first IF frequency.
This spot frequency signal is then pro-
cessed by the remainder of the HSA
functions. The LO {local oscillator)
boost input shown in Fig. 2 is a finer
detail and will be discussed later.

The first converter is followed by a
simple double-tuned, 145-MHz band-
pass filter and then the F AN switch.,
The latter uses a double-pole, dou-
ble-throw slide switch and permits the
filtered 145-MHz signal to flow either
directly into the second converter or
to first experience 20 dB of attenua-
tion. Since the second converteris the
first circuit o overload with high input
levels, the IF attenuator is aptly lo-
cated.

PARTS LIST FOR THE RF
CIRCUIT MODULE ( Fig. 2)

SEMICONDUCTORS

DI—MV209 varactor diode

IC1, IC2—NEG602A oscillator-mixer.
integrated circuit (Signetics)

RESISTORS

(Al resistors are Y4-watt. 5% units.)
R1, R3—60.4-ohm, 1%, metal film
R2—249-ohm, 1%, meta] film
R4—49 .9-ohm, 1%, metal film
R5—100-ohm

R6—22,000-ohm

R7—10,000-ohm

R8—1300-ohm

R9—150-ohm

CAPACITORS

(All capacitors are ceramic discs
unless otherwise noted.)

Cl, C2, C4, C5, C8-Cl1, C20, C21,
C25, C28—0.001-pF

C3, C22—0.1-pF

Ce. C13, C17, C18, C27—2.5-7.5-
pF trimmer, 6 millimeter

C7—4-pF

Cl12—15-pF

Cl4, C16—7-pF

C15—1-pF

C19—100-pF

C23—5-pF

C24—2-pF

C26—I12-pF

ADDITIONAL PARTS AND
MATERIALS

L1, L5—Ferrite bead (Panasonic
EXC-L351390)

L2, L6—S5 turns of #30, solid,
enameled wire, ¥5:-in. i.d., air-
core, spread turns as required (see
text)

L3, L4—5 turns of #20, solid,
tinned wire, Y-in. i.d., air-core,
spread turns as required (see text);
L4 is tapped (tack soldered) at |
turn above ground to lead from CI5

S1—Three-pole, three-throw, slide
switch (Digi-Key SW336, or
equiv.)

S$2—Two pole, two-throw slide
switch (Digi-Key SW335, or
equiv.)

Double-sided PC board material
(unetched) plus scrap pieces from
PC universal prototyping board
(RadioShack 276- 168); BNC male
connector, flange mount; 6-pin,
straight, male plug with 0.1-in.
centers; metal and plastic spacers;
screws; nuts; washers; copper foil;
etc.

The second converter has a fixed
local oscillator frequency of 145 MHz.
Thus, its input signal from the at-
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tenuator and its own oscillator signal
heterodyne (mix) to produce swept
zero-beat signais with incoming sig-
nals.

The second converter also uses a
Signetics NE602, and its balanced
output drives a preamplifier. The het-
erodyne output signals are low fre-
quencies that range from zero at
“beat” upwards to low 100s of kHz dur-
ing the heterodyne sweep. The pre-

PARTS LIST FOR THE COMB
GENERATOR SUBASSEMBLY
(Fig. 2)

CI—0.1-pF, disc, ceramic capacitor

R1—2200-ohm, Ya-watt, 5% resistor

R2—12,000-0hm, Ya-watt, 5%
resistor

S1—Single-pole, single-throw, toggle
switch

10.0-MHz crystal-controlled, CMOS
oscillator integrated circuit (Digi-
Key CTX114); piece of PC
universal prototyping board (Radio
Shack 276-168); wire, etc.

1. L2, L3, L4 AND L6 ARE HANDWOUND. SEE PARTS LIST.
2. L1 AND L5 ON MAIN BOARD AND L1 AND L2

ON PREAMPLIFER BOARD ARE FERRITE LEADS.

FIG. 2—SCHEMATIC DIAGRAM for the RF circuit module. Note that the circuit
includes two subassemblies—comb generator and preamplifier—each of which is
assembled on its own board. Since the parts symbol for each assembly section begins
with “l1,” there are three Rls, etc., in the diagram. The text clearly separates
discussion on each section so there is no confusion.

amplifier and the log amplifier need
only be low-frequency circuits. A
bandwidth of 100 kHz for the second IF
is adequate.

DC/DC converter and regulators
module. The DC/DC converter and
regulators module (See Fig. 3) re-
celves 12-volt DC from the eight AA
dry-cell pack and provides three reg-
ulated output voltages to operate the
HSA. What are those outputs and why
are they needed? A separate + 5 volt
regulated supply powers the sweep
generator, log amplifier, and comb
generator boards. There is also a V +
output which only powers the RF and
preamplifier circuits. The V + output is
adjusted during alignment to be-
tween 5 and 7 volts to optimize HSA
performance. Finally, there is a +33-
volt DC output. This high voltage
powers the sweep generator output
system for varactor tuning. The volt-
age is obtained from a simple, regu-
lated voltage multiplier powered
directly from the 12-volt battery. While

PARTS LIST FOR THE
PREAMPLIFIER
SUBASSEMBLY (Fig. 2)

SEMICONDUCTORS
Ql, Q2—2N3906, PNP. RF amplifier
transistor

RESISTORS

(All resistors are Ya-watt, 5% units.)
Rl, R3—330-ohm

R2, R4, R7—100-ohm

RS5. R6—6800-ohm

R8. R9—1000-0hm

CAPACITORS

C1—1.0-pF, 16-WVDC, tantalum
C2, C3—470-pF. ceramic disc

ADDITIONAL PARTS AND
MATERIALS

L1, L2— Ferrite bead (Panasonic
EXC-L351390)

PC universal prototyping board
(RadioShack 276-168). wire.
hardware, etc.

the + 5 volts and the V + voltages are
obtained from common-type 78L05
three-terminal regulators, the +33-
volt generator deserves some ex-
panded explanation.

The DC/DC converter and reg-
ulators module uses a classic diode
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INPUT _
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SIGNAL INPUT
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\
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IF ATTN
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FRONT PANEL OF THE HSA mounts four switches and a BNC connector for the
input signal. The rear panel (not shown) has four RCA phono jacks that provide three

output signals and a battery test point.
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FIG. 3—SCHEMATIC DIAGRAM for the DCIDC converter and regulators module.
The V + -volt DC supply is used in the RF module where the final voltage setting of R7
is made for optimum performance. The +33-volt DC output is used in the sweep
circutt module 1o generate the output log sweep.

and capacitor voltage multiplier
chain with some fricks added in. Inte-
grated circuit IC1 contains six CMOS

Schmitt inverters with IC1-a wired as
an astable squarewave oscillator. The
oscillation frequency is set by R1 and

PARTS LIST FOR THE DC/DC
CONVERTER AND
REGULATORS MODULE
(Fig. 3)

SEMICONDUCTORS

D1-D6—IN4148 diode, or equiv.

LEDI, LED2—Light-emitting diode,
red

Ql, Q2—2N3904, NPN. RF
amplifier transistor

IC1—74C14 CMOS hex Schmitt
inverter, integrated circuit

IC2, IC3—78L0O5 + S-volt regulator,
integrated circuit

RESISTORS
(All fixed resistors are Ys-watt, 5%
units.)
R1—100,000-ohm
R2—470-ohm
R3—120,000-ohm
R4—10,000-chm, PC-mount,
potentiometer
R5—4700-ohm
R6—33.000-ohm
R7-1000-ohm, PC-mount,
potentiometer
R8—2700-chm
R9—1000-ohm

CAPACITORS

Cl1—0.001-pE Mylar

C2-C8—4.7-pF, 35-WVDC,
aluminum electrolytic

C9—22-pF, 16-WVDC, tantalum

C10—1.0-u.F 16-WVDC, tantalum

Cll, C12—4.7-pF 10-WVDC,
tantalum

ADDITIONAL PARTS AND
MATERIALS

Bl— + 12-volt battery (see text)

S1—Single-pole. single-throw, toggle
switch

PC universal prototyping board
(RadioShack 276-168), 8 AA-cell
holder (RadioShack 270-387. or
equiv.), battery snap (RadioShack
270-324, or equiv.) phono jack,
copper foil, etc.

C1to about 65 kHz. The remaining five
Schmitt inverter sections are wired in
parallel to form a power amplifier. This
combination of Schmitt friggers deliv-
ers squarewave current to the diode-
capacitor multiplier string {D1-D6 and
C2-C?).

The DC/DC voltage-multiplier con-
verter would output about 45 volts
were it not for transistors Q1 and Q2.
Those semiconductors and their asso-
ciated circuitry form an adjustable
DC-voltage regulator wherein Q1
serves as an error amplifier. Transistor
Q1 compares the voltage at wiper of
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FIG. 4—SCHEMATIC DIAGRAM for the sweep-circuit module. This module provides
the “curvy’’ sweep voltage for the first-converter local oscillator 10 make the frequency
sweep (radio dial) linear, and also provides the oscilloscope’s trigger signal.

R4 to the reference pedestal of its
own base-emitter junction and LED1
in the emitter circuit (which is about
2.4-volts DC equivalent).

In operation, an error signal is am-
plified by @1 which controls series-
pass transistor Q2 {Fig. 3). Thus, a varia-
ble voltage is supplied to power IC1 as
needed to control the squarewave
amplitude that drives the voltage
multiplier in the first place! For exam-
ple, if for some reason the + 33-volt
level would tend to drop, Q1 would
conduct less and its collector voltage
would rise. This would increase the
voltage powering IC1, which in turn
would make the squarewave drive to
the multiplier chain increase, pre-

empting the precipitating voltage
drop! Should the + 33-volt level in-
crease, the opposite occurs.

The nominal value of + 33-volts DC
is adjusted by trimmer R4 and that
vaiue holds over the useful range of
the battery voltage {+ 13 when fresh
to +10 volts when dead). Light-emit-
ting diode LED1 will glow rather dimly,
but light-emitting diode LED2, which is
in the supply path to regulator IC2,
glows brightly and serves as the HSA's
POWER indlicator.

The sweep circuit. The schematic
diagram for the sweep circuitis shown
in Fig. 4. A CMOS hex inverter, IC4, has
four sections wired as operational

amplifiers. Section IC1-a is configured
as an integrator circuit. With capaci-
tor C1 connecting from the inverter’s
output to input, a linear voltage ramp
will appear at the output, pin 2, for a
step change in the DC voltage (asta-
ble squarewave) applied to a resistor
oninput pin 1.

Inverters IC1-b and IC2-c are wired
as a comparator circuit, which is not a
linear system. The inverters here have
outputs that are either high oriow and
nothing in-between. This is assured by
the positive feedback connection via
R4 and RS, Thus, a switched waveform
at pin 6 of IC4-c will either be + 5 volts
or 0 volts.

To visualize operation of the com-
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THE FOUR MAJOR ASSEMBLIES of the HSA are: 1-DCI/DC converter and
regulators, which is mounted in the case, 2—sweep circuit, 4-log amplifier, and 5S-RF
circuit. The aluminum shield (3) is positioned between the DC/DC converter and
regulators and log amplifier assemblies when the unit (s assembled.

parator circuit, assume that pin 6 of
IC1-c is high (+5 volts) and assume
that resistor R4 in the comparator cir-
cuit is not present (open circuit). That
means that the input at pin 3 is high,
and thus pins 4 and 5 are low (0 volts),
thus assuring the high condition at pin
6. which is where we started. The com-
parator made up of sections IC1-b
and IC1-c is latched high.

Had we started with pin 6, IC1-C low,
all voltage levels described above

would be reversed and the circuit
would be latched low. The
changeover from one latched state
to the other can be forced by driving
pin 3 to approach mid-voltage
range. or about 2.5 volts. With R4 back
in the circuit and ramp voltages from
IC1-a pin 2 driving it, the 2.5-volt con-
dition at pin 3 occurs at ramp wave-
form levels of about 1.3 and 3.7 volts,
depending on the state of pin 8 and
the associated ramp direction.

PARTS LIST FOR TH(E SWEEP CIRCUIT MODULE
Fig. 4)

SEMICONDUCTORS

IC1—74C04 or CD4069, CMOS hex
inverter

Ql, Q2, Q4—Q7—2N3904, NPN, RF
amplifier transistor

Q3—2N3906, PNP transistor

D1. D2-—IN4148, fast-switching,
silicon diode (or equiv.)

LEDI—Light-emitting diode, red

RESISTORS

(All resistors are Ya-watt, 5% units
unless otherwise noted.)

R1—500.000-ohm PC-mount
trimmer potentiometer

R2, R4, R34—220,000-ohm

R3—22,000-ohm

R5-—470,000-ohm

R6, R8, R9, RI3, R3l, R36, R37—
10,000-ohm

R7, R23-R27—10,000-ohm PC-
mount trimmer potentiometer

R10, R33—200,000-ohm PC-mount
trimmer potentiometer

R11—330,000-ohm

RI2, R15—47,000-ohm

R14, R16, R32, R38-—100.000-ohm

R17-100,000-ohm PC-mount trimmer
potentiometer

R18—33,000-ohm

R19. R30, R35—50.000-ohm PC-
mount trimmer potentiometer

R20—15.,000-ohm

R21—20,000-ohm PC-mount
trimmer potentiometer

R22—4700-ohm

R28—1500-ohm

R29—3900-ohm

CAPACITORS

C1—0.022-pF, Mylar
C2—1.0-pE 35-WVDC, tantalum
C3—10-pE 10-WVDC, tantalum
C4—0.001-wF, ceramic disc

ADDITIONAL PARTS AND
MATERIALS

PC universal prototyping board
(RadioShack 276-168); phono
jacks (2 required); S-pin 0.1-in.
centers, right-angle male
connector; 6-pin 0.1-in. centers,
female connector; wire, solder, etc.

wwWwW americanradiohistorv com

PARTS LIST FOR THE LOG
AMPLIFIER MODULE (Fig. 5)

SEMICONDUCTORS

IC1, IC2—74C04 or CD4069,
CMOS hex inverter, integrated
circuit

Q1, Q2—2N3904, NPN, RF
amplifier transistor

RESISTORS

(All fixed resistors are Ya-watt, 5%
units.)

R1—10,000-0hm

R2---20,000-ohm, PC-mount,
potentiometer

R3-—27,000-ohm

R4—68,000-ohm

R5. R8, RII, RI4, R17, R20—
39.,000-ohm

R6, R9, R12, R15, R18, R22—
150.000-ohm

R7, R10, R13. R16, R19, R23—
100,000-ohm

R21, R25—5100-ohm

R24, R31—2200-ohm

R26—-10,000-ohm, PC-mount,
potentiometer

R27—3900-ohm

R28—5000-ohm. PC-mount,
potentiometer

R29—2700-ohm

R30—1000-ohm

CAPACITORS

Cl—4.7-pF 10-WVDC, non-
polarized, aluminum, electrolytic

C2—18-pF, ceramic disc

C3—2.2-uF, 10-WVDC, non-
polarized, aluminum, electrolytic

C4—100-pF, ceramic disc

C5—0.01-uF Mylar

C6—10-pE 10-WVDC, tantalum

ADDITIONAL PARTS AND
MATERIALS

PC universal prototyping board
(Radio Shack 276-168). Connector,
3-pin. male, 0.1-in. centers. right
angle, phono jack, wire, solder,
etc.

The ramp motion is caused by pin 6
of IC1-c driving integrator inputs via R1
and R2 or D1 and R3. The ramp volt-
ages corresponding to crossover are
determined by the ratio of R5/R4. Thus,
forthe pin 6 high condition we began
with, the integrators pin 2 voltage is
decreasing, and when it hits about 1.3
volts, the comparator pair of IC1-b
and IC1-c changes state. This drives
pin 6 low, and the integrator output
ramps upwards. When it hits approxi-
mately 3.7 voits, the comparator pair
again changes state, and the process
begins over. The repetitive waveform
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Everyone has to start
somewhere.

As 150,000 CIE graduates
have discovered, independent-
study from
The
Cleveland
Institute of
Electron-
ics can
get you
were you
want to
be. Ina
secure,
financially rewarding, exciting
career field of your choice.

Since 1934, CIE has been on
the forefront of an ever expanding
technological revolution.

-
Industrial Robotics

Back then
it was
radio and TV,
today it's
computer
technology,
programming
and the electron-
" ics that make it all
possible. Today
and yesterday’s
similarities are
uncanny... Employers are looking for
qualified applicants to hire and having
a hard time finding them.

Students at CIE receive the
training and the education needed to
get hired and to succeed in challeng-
ing fields such as computer program-
ming, robotics, broadcast engineer-
ing, and information systems manage-

Electronics
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_.THEN FIND A JOB THAT HAS A FUTURE.

ment. CIE's
curriculum is
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not only provide
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technology we
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knowledge and understanding of why
technology works the way it does. This
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to and in which CIE's reputation as a
quality learning facility is based on.
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Independent study is not for
everyone. But, if you have the desire,
the basic intellect and the motivation
to succeed, CIE can make it happen.
Our iearning program is patented and
each lesson
is designed
for indepen-
dent study
while our
instructors
are available
to assist you
whenever
you feel you
need help. In fact, CIE's curriculum is
so well respected many Fortune 1000
companies utilize it for their own
employees.

CIE offers personalized
training to match your back-
ground with over ten career
courses, an Associate Degree
Program and a Bachelor
Degree Program through our
affiliation with World College.
And every CIE graduate got
started
ina
successful
career the
same way you
can...by
sending for
your free CIE
course catalog
and judging for &
yourself if CIE's 3
for you. Computer

Programming

IR

It's More Than Just Training...
...It's an Education.

1776 East 17th Street

Cleveland, OH 44114

(216) 781-9400 * 1-800-243-6446

Telecommunications

MON S2IU0JI09|] ‘9661 18qualdas

w
~


www.americanradiohistory.com

Electronics Now, September 1996

8

IC2-¢
< R9 < R15 < R22
$ 150k 2 150k 1/674C08 £ 5ok
3 4 1 2 5 6
1 p L L 4 .
26
Re R8 iE Ci-c R14 ¢ 1C2-a R18 fey 'E 10K #o
150K 39K 1/6 74C04 39K ¢ 1/6 74C04 150k 3K 3 R23 ¢ BASE,
_AAA AAA <
Wy AAAS 100K € LINE
IC1-b oL C3 CLIPPER
1/6 74C04 R12 T22 R17 A A
0K 39K
fe ¢+ 2y 1‘3‘-" -2 4 o
20K 3.9K
INPUT & 2 R11 1G2-b
GAIN >3 39K 5 1/6 74C04
AAA. AAA 39K AAA 5
YV YWV 4 :k R16
< >
— e
R10 1/6 74004
* )' 4' m( >
Cc2 \AAZ :: R13 R19 ©
A1 18pF R4 3 100K 100K ¢
10K 43 12 BBK ODD SUMMING BUS
vy -
IC1-a EVEN SUMMING BUS
C17 1/6 74C04 -
4.
SIGNAL INPUT
(FROM RF MODULE) IC2-d
SIGNAL GND 1/6 74C04
= °(FROM RF MODULE)
+5V R25 € m30 C5
2N3904 51K ¢ 1K 001
'——0
9
R24 R31 &
2.2K = 22K QP
1 SIGNAL QUTPUT L

FIG. 5—SCHEMATIC DIAGRAM for the log amplifier module. The log amplifier
provides the accurate non-linear transfer function needed to make the oscilloscope’s
graticule read out in dB instead of linear voltage.

MATERIALS LIST FOR THE
HSA CASE ASSEMBLY

1—3 X 5 X 5% metal cabinet
(RadioShack 270-253)

4—6-32 X 2-in. machine screws

23—6-32 X Va-in. hex nuts

4—Plastic or metal spacers (see text)

4—#6 outside star washers

4—Va-in. X 1¥-in. plastic or metal
standoffs, 4-40 thread

12—4-40 X Y-in. cap head screws

1—Sheet of 0.010 to 0.020-in.
aluminum for formed shield cover
(see text)

1—Sheet of copper tooling foil, 36
gauge (craft store)

1—5-in. brass (or comparable) Yie-in
dia. rod stock (hobby shop)

4—Vie-in. metal wheel collars w/set
screws (hobby shop)

2—Decorative beads, ¥s-in. bore for
pull knobs (craft store)

2—6-32 X Ya-in. machine screws (to
mount slide switch)

2—6-32 X %-in. machine screws (to
mount slide switch)

2—4-40 X ¥s-in. threaded spacers

}—VYa—in. X ¥ X 2V-in. wood or
foam spacer block

1—¥%-in. X 2Y-in. double-stick
Velcro (to mount ‘battery holder)

at pin 2 is depicted in Fig. 4 as an
asymetrical triangular wave. It's a fast
positive ramp followed by a slower
negative going ramp. The latter is
what's ultimately used to sweep the
local oscillator’s first converter.

In all the above, the waveform at
pin 8 is a rectangular waveform which
is buffered by inverter IC1-d. This
waveform is the trigger output used to
initiate oscilloscope sweep on the
negative going slope of the pulse. This
sweep is time coincident with the be-
ginning of the slow negative ramp at
pin 2 of IC1-a.

The triangle waveform voltage at
IC1-a, pin 2 is about 2.4 volts peak-to-
peak. Varactor D1in the first converter
local osciliator (Fig. 2) requires about
a 28-volt swing to effect a local os-
cillator frequency change of about
100 MHz. Thus, the limited ramp levels
atpin 2 of IC1-a (Fig. 4) must be ampli-
fied to much higher levels. Not only
that, but the change in frequency of
the first converter is non-linear with
respect to varactor D1's bias drive, so
the drive shape must be “"bent” into
shape. Those dual requirements are
met with the sweep amplifier and ad-

justable nonlinear network in Fig. 4.

The sweep amplifier assembly con-
sists of IC1-e, Q2, and Q3, which are
configured as an operational inverter
whose basic gain is established by the
ratio of three resistors: (R10
+RM) +R14. Gain is adjustable by ad-
justing trimmer R10. The output tran-
sistor, Q3, is powered from the + 33-
volt line, so it is capable of swinging
the high voltage needed by varactor
D1 (Fig. 2). The sweep voltage at Q3's
collector and sweep out jack is shown in
Fig. 4. Remember, the first converter
local oscillator needs a “curvy” sweep
voltage to make the frequency
sweep (‘radio dial’) linear.

Sweep voltage shaping is obtained
by “piecewise linear waveform shap-
ing” as brought about by the circuitry
of @1, Q4 through Q7, and their re-
lated components. Given that the ulti-
mate output voltage at Q3 collector is
governed by the sweep drive to
IC1-e's input, all thats needed is to
vary the sweep drive dynamically in a
nonlinear manner. In effect, what’s
needed is to equivalently “lower” the
value of R14 during the driving ramp
time. However, there is no resistive val-
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RF CIRCUITS
ASSEMBLY

SWEEP CIRCUIT
ASSEMBLY

LOG AMPLIFIER
ASSEMBLY

PREAMPLIFIER
SUBASSEMBLY

RIGHT-SIDE VIEW OF THE HSA shows part of the preamplifier subassembly under
the RF circuits assembly. The small slot cut in the shield that covers the DC/IDC
converter and regulators permits adjustment of potentiometer R7, which sets the V +

voltage.

ue change. Rather, transistors Q4
through Q7 sink more and more cur-
rent from the IC1-e input node as a
sweep progresses, simulating what
appears to be lowered resistance in
R14.

Transistor Q1 buffers the ramp
waveform at IC1-q, pin 2, and drives
the four resistive networks shown in Fig.
4. Transistors Q4 through Q7 have
base biases adjusted by their individu-
al base-voltage-divider potentiome-
ters, R24 through R27. Emitter currents
{and collector currents) in those tran-
sistors can only flow for Q1 emitter volit-
age levels falling lower than the
emitter voltages of Q4 through Q7.
The magnitude of those currents is
then controlled by resistors R16
through R23. As Q1's emitter ramp volt-
age sweep moves in a negative go-
ing direction, and with the transistor
base biases properly adjusted, fran-
sistors Q4 through Q7 sequentially
come into conduction and pro-
gressively sink more current from the
IC1-e input node. As that sequence
takes piace the sweep output voltage
at Q3's emitter increases nonlinearly.
The exact shape of the resulting wave-
form is easily adjusted {tuned) during
the HSA alignment.

LO boost. Now for that elusive LO-
boost function mentioned earlier, Dur-

ing the development of the HSA, sev-
eral RF modules were built and tested.
In each, the amplitude response
rolled off about 5 dB from about 30
MHz to zero. The output display suf-
fered response flatness at the lower
third of the frequency sweep. This
problem was fixed by time-varying
the local oscillator power fevel in the
first converter. Thus, from sweep initia-
tion to about one-third the frequency

'PARTS SUPPLIERS

DC Electronics
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Scollsdale, A7 85257 3293
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range, the local oscillator power of
the first converter is adjusted “on the
fly” to yield an overall flat frequency
response. The circuitry of IC1-f and as-
sociated adjustment trimmers per-
form that mission, and those tuneup
details are discussed later.

The log amplifier module. A log
amplifier module output is the mathe-
matical logarithm of the input signal.
The log amplifier displays a diminish-
ing gain as its input signal increases. A
good log amplifier has an accurate
“log transfer characteristic”. The log
amplifier function in the HSA is ac-
complished with 74C04 CMOS hex in-
verter logic circuits operating in
linear/limiting fashion (See Fig. 5).

The HSA transfer function will be set
o0 100 mV per 10 dB during alignment.
Then a 10 dB increase in input signal
will cause a 100 mV output increase.
So does the next 10 dB. And the next.
And so on. The HSA has a nominal 60
dB log amplifier. This means that the
output changes only about 0.6 volt for
an input signal range of 1000:1 (60 dB).

The log amplifier module sche-
matic diagram shown in Fig. 5 is a
configuration known as a “piecewise
linear synthesized log amplifier”. This
means that the overall 60-dB transfer
is “constructed” of individual short
quasi-linear transfer segments strung
end to end to look like a smooth log
function. White that may sound like a
“bumpy-curve” technique, the result-
ing circuit behavlor is actually very
smooth. In fact, the log linearity of the
HSA circuit is better than =1 dB over
the entire range.

Seven sections from two hex inver-
ter ICs are connected as amplifiers in
series, Except for the first stage (IC1-q),
all stages have a fixed voltage gain of
about 10 dB. This is primarily estab-
lished by the 150,000-ohm and
39,000-ohm resistors around each
stage. The 7-stage amplifier has over
70 dB of gain. A very small input signal
causes alarge output signal at the last
stage {IC2-c). This last stage quickly
saturates with increasing input. More
input causes the next-to-the-iast
stage to similarly saturate. Eventually
all the preceding stages saturate.

Each interim amplifier stage drives
two loads. One load is the next ampli-
fier stage. The other load is a 100,000-
ohm resistor connected to asumming

(Continued on page 80}
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ef’s face it—the world is getting
Lmore and more complicated

every day. At the grocery store,
it's aisles of breakfast cereals. For in-
vestors, there are more mutual funds
than stocks to choose from. And don'‘t
even think about trying to select a
computer without considering a
mind-numbing range of configura-
tions!

If you feel that this is all too much to
deal with, we agree. And we want to
help. £rgo, the Executive Decision
Support System (or EDSS). Based on
little known but indisputable scientific
principles. the device can quickly and
easily help you resolve all the trou-
bling issues of your life. Can't decide
what to eat for lunch? EDSS can help.
Can't decide where to go to college?
No sweat for EDSS. Can’t decide
whether to pop the question to your
significant other? Easy. Just ask EDSS
beforehand what the answer will be.

As useful as such a device can bein
your own life, it also makes a great
gift—one that's both inexpensive and
easy to build. Not only that, but the
device can be easily configured to
cover a wide range of different types
of decisions. S0 you might want to
build severat to have on hand, and
customize them as the need arises.

For example, suppose your compa-
ny is opening a branch office and
your buddy John is being promoted
to amanagement position in the new
office. As you bid John farewell, you
explain that in his new position he'll
need to make a lot of important deci-
sions. And, because you want the new
office to do well, you certainly don't
want to leave those decisions entirely
in his hands! Therefore you give himan
EDSS labeled as shown in Fig. 1. Now
whenever John needs to make anim-
portant decision, he'it have all the
help he needs.

The technology behind this wizar-
dry is Motorola’s popular 68HC705K1
microcontrotler, a favorite of Elec-
tronics Now readers. We've pur-
posely kept the cost low, used easy-to-
find parts, and have made arrange-
ments to supply circuit boards and
preprogrammed microcontrollers. SO
you've got no excusel (By the way—
the scientific principle we referred to
above is known as random-number
generation.)

How to make important decisions.

BUILD THIS

. Manuscript Reviewer

‘ Dulisville, USA

° Food for Mr. Shredder

@oon

‘ Have read, will sleep

’ Bonzo tries to write

’I need more coffee!

’Super strength Night-all

‘ FANTASTIC ARTICLE!

Buy at double the normal ratg.|

Here’s a great gift
for anyone who makes
major decisions.

JAMES EDWARDS

The project centers around a small
microcontroller (@ 68HC705K1), eight
LEDs, a power switch, and a start
switch. On the front panel of the unit,
beside each LED, is a word or phrase
describing a potential decision out-
come. When you apply power to the
circuit, the microcontroller initializes.
That process involves reading the
states of two jumpers, which deter-
mine operating mode. After deter-
mining mode, the microcontroller
blinks out a test sequence on the
eight LEDs, and sounds the buzzer to
let you know the unit is operating
properly. All lights are extinguished
after the test sequence completes.

To begin the decision-making pro-
cess, quickly press the start button. The
lights then blink in a random pattern.
Eventually the display setties down so
that a single LED is lit; that LED repre-
sents the outcome of the decision-
making process. Repeat the process
as often as you like by pressing start.

To increase flexibility, EDSS has three
modes of operation that are set using
a pair of jumpers; those jumpers are
Implemented using @ pair of 0.4-inch
header blocks. Mode 0 provides truly
random output; any of the eight LEDs
may light up. Mode 1 always ends on
LED8. Mode 2 never lights LEDS.

The mode is determined on power-
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Fig. I. The Executive Decision Support
System can be easily customized by
changing the front-panel label. One
possible example is shown here; others
can be found as part of the EDSS.ZIP
file on the Gernsback BBS.
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up. if you set jumpers for Mode 1, but
hold the start button when turning on
the power, it actually comes up in
Mode 0. Now give the EDSS to some-
one. That person quickly figures out
that the answer is always the same. Of
course, you insist that it's not, cycle the
power with your finger on the Start
button, and prove that its not. Then
you power down, return the unit to the
“victim,” and let him or her try again.
Its positively devious!

Note that the trick only works when
you startin Mode 1. If you startin Mode
2, the LED is physically disconnected
from the circuit, so the EDSS cannot
revert to either of the other modes.

The circuit. As shown in Fig. 2, the
EDSS consists of a single micro-
controller,a Motorola 68HC705K1. The
microcontroller contains 32 bytes of
RAM (for variable storage), 504 bytes
of ROM (for code storage), and ten
digital /O ports, all in a 16-pin pack-
age. Although compact in size, it has
plenty of resources for this applica-
tion.

The 68HC705K1 drives nine outputs
and reads three inputs. The outputs
are the eight LEDs and a low-current
buzzer, which emits a short beep
whenever a new LED turns on. The
three inputs are start switch $1and two
mode-select jumpers.

Careful readers may note that the
circuit contains two more /O devices
{(12) than the microcontroller has O
lines (10). Close examination of the cir-
cuit yields the cause of the apparent
discrepancy.

Pin 4 of the microcontroller is the
interrupt request (IRQ) line. IRQ is o
dedicated input line that, when tem-
porarily shorted to ground via 1, tells
the microcontroller to execute a spe-
cial section of code known as an
interrupt service routine, or ISR. In our
application, the ISR starts the LED
blinking sequence. By using that pin,
one of the “regular” /O lines is spared
for other uses.

Microcontroller port PA3 (pin 8)
does double duty. In Mode 2, LED8
never lights. We set Mode 2 by con-
necting JU2 to ground (position B).
That in turn grounds PA3, which would
otherwise be high. During power-up
initialization, one of the first things the
firmware in the microcontroller does is
examine the state of PA3. It can only
be high if the LED is connected via the

v
. LeD1 S°
CCi AAA JA
~“WWy
RS ,i/
R2 & $R3 330Q LED2
10K € 10K __AMA -4
Ic1 R6 »{/
68HC705K1S 3300 LED3
13 5 AAA ‘ ‘
; Voo PAQ . R7 /
RESET PAlE——— 33002 LEDS
Hira pazl’ =\
R1 pasl® R 5y
10K 4 9 3300 LED6
My OSC2 PA4 m
PAS [——T -~ g8 /4
> R10 ,f/
PA6 ‘ 3300 LED7
8losci  parfi2 M @
ol e peof i 74
1WF ‘I: I 20F o, 2 LEDS
oV VSS . j AAA m
— Yy U
= R12 5
33042 LED4
Hoso We (9
o START Ve 3 a8 ,{/\J
? cc 3300
Ju1 = Ju2
A el B21 3 IS
B B
o =
VCC
c/'O | 1C2 fo) ?
o LM78L05
:‘:31 S2 c3
=l POWER 1
T —

Fig. 2. The circuit centers around Motorola’s popular 68HC705K1 microcontroller.
Although fairly simple, it has power to spare for our application.

appropriate pins of JU2 (position A). If
it is high, the EDSS enters Mode 0 or
Mode 1, depending on the state of
JU1 and $1, as described above. On
the other hand, if the microcontroller
sees a low; it puts the unit in Mode 2,
and that's that. The appropriate
jumper settings for each mode are
summarized in Table 1.

The microcontroller has five other
pins used for "housekeeping.” Pins 13
and 14 supply the device with power
and ground, respectively, and pin 1 is
the reset line. Whenever reset goes
low, the microcontroller restarts itself in

TABLE 1—JUMPER SETTINGS

I’_Mode Jur [Juz |
Mode O: Random Output B A

‘; Mode 1. Always the last LED A A

: Mode 2: Never the last LED | A orE B |

an organized manner. For our pur-
poses, the only reset required is on
power-up.

The lines labeled osc1 and osc2, in
conjunction with resistor R1 oand cao-
pacitor C2, generate a clock signal
that sequences events inside the mi-
crocontroller. The RC clock is not as
accurate as a crystal clock, but it is
significantty cheaper and more than
accurate enough for our application.

Circuit power is supplied by a ¢-volt
battery. The battery drives a standard
LM78L0OS voitage regulator, which
provides 5-volt circuit power. Capaci-
tor C3 filters the regulator’s output.

Software. The software that controls
the EDSS must be “"burned” into the
microcontroller. If you have the ap-
propriate hardware, you can burn the
IC yourself. The object code is stored
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in a file called EDSS.ZIP which is avail-
able on the Gernsback BBS
(5616-293-2283). The Zip file contains
an S-record file, a readme, and some
sample labels and templates you can
use {with Word for Windows 2 or later
versions) to dress up the front panel.
You can also simply purchase a pre-
programmed IC, as explained in the
Parts List. Even if you don‘t want to burn
your own microcontroller, you might
want to download the Zip file for the
label templates.

Construction. The main design
goals of this project were that it be

PARTS LIST FOR THE
EXECUTIVE DECISION
SUPPORT SYSTEM

R1-R4—10,000-ohm, Ys-watt, 5%
resistor

R5-R12-—330-ohm, Ys-watt, 5%
resistor

Cl1—1.0-pF, 10-voit, tantalum
capacitor

C2—22-pF, polyester capacitor

C3—0.1-pF, ceramic-disc capacitor

1C1—68HC705K 1S microcontroller,
integrated circuit

IC2—LM78L0S, +5-volt, 100-mA
regulator, integrated circuit

LEDI-LED8—Light-emitting diodes,
red

BZ1—9-volt piezoelectric buzzer
(Radio Shack 273-074 or
equivalent)

B1—9-volt transistor battery

S1-—Normally-open, momentary,
pushbutton switch

S2—SPST toggle or slide switch,
panel mount

JUI, JU2—0.1-inch male PCB mount
3-pin connectors

Enclosure (RadioShack 270-221 or
equivalent). PC board, 0.1-inch
female header blocks, 16-pin DIP
socket, wire, solder, etc.

Note: The following are available for
purchase from: Aurora Software,
PO Box 080133, Rochester, Ml
48309-0133: pre-programmed
68HCOSKICP microcontroller
($12.78); 360k (5.25-inch) or
1.44M (3.5-inch) PC disk
containing S-record file of the
software for IC1 ($6). Please add
$2 shipping and handling for all
orders and (sorry) no Michigan
orders can be accepted. An etched,
drilled, and tinned PC board for
the project is available for $4.50
from Chelco Electronics, 61 Water
Street, Mayville, NY 14757. NY
residents must add 7% sales tax.
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Fig. 3. Here's the component placement diagram. The LED lead length is critical, so
test one LED before soldering the rest to the board.
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Here's the PC board for the Executive Decision Support System. It is shown full sized.

ENCLOSURE COVER L

Fig. 4. The recommended case for the project has molded rails that allow the PC
board 1o slide in to its permanent mounting spot. Use the left-most set of moldings to

allow room for the 9V battery.

inexpensive as well as quick and easy
to build. Thus we used very common
components, most of which are avail-
able at RadioShack.

Most components mount on a sin-
gle PC board, as shown in Fig. 3 (the
parts-placement diagram) and Fig. 4
(the assembly diagram). The PC
board is designed to slide into con-
tainment rails molded into the sides of
the recommended projectenclosure.
This slide-in design greatly reduces as-
sembly time becouse no additional

mounting hardware is required.

With that mounting scheme, the
board stands perpendicular to the
enclosure’s display face. Con-
sequently, the LEDs must be bent at a
right angle relative to the surface of
the PC board. Lead length both be-
fore and afterthe bend is critical; if the
leads are too long the enclosure
cover will not fit, but if they're too short
the board will not mount securely.
You'll want approximately Ys-inch be-

(Continued on page 80)


www.americanradiohistory.com

RETAILERS THAT SELL OUR MAGAZINE MONTHLY

Alaska

Frigid North Co.
1207 W. 36th Avenue
Anchorage, AK 99503

Arizona

Dalis Electronics
2829 E. McDowell Road
Phoenix, AZ 85008

California

California Electronics
221 N. Johnson Ave.
El Cajon, CA 90202

Signal Electronics
22307 Ocean Avenue
Torrance, CA 90505

Ford Electronics
8431 Commonwealth Avenue
Buena Park, CA 90621

All Electronics
14928 Oxnard Street
Van Nuys, CA 91411

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 1
Fremont, CA 94536

HCS Electronics
6819 S. Redwood Drive
Cotati, CA 94931

Halted Specialties Co.
3500 Ryder Street
Santa Clara, CA 95051

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

Cables & Connectors
2198 Berlin Turnpike
Newington, CT 06111

Electronic Service Prod.
437 Washington Avenue
North Haven, CT 06473

Florida

Sanyca Electronics
596 NW 99th Ct.
Miami, FL 33172

Georgia

Norman's Electronics, Inc.
3653 Clairmont Road
Chambilee, GA 30341

Idaho

The Current Source
5159 Glenwood
Boise, ID 83714

Illinois

Tri State Elex
200 W. Northwest Hwy.
Mt. Prospect, IL 60056

Maryland

Mark Elec. Supply Inc.
5015 Herzel Place
Beltsville, MD 20705

Amateur Radio Center
1117 West 36th Street
Baltimore, MD 21211

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
33760 Plymouth Road
Livonia, M1 48150

The Elec. Connection
37387 Ford Road
Westland, MI 48185

Elec. Parts Specialists
711 Kelso Street
Flint, M1 48506

Minnesota

Acme Electronics
224 Washington Avenue N.
Minneapolis, MN 55401

Missouri

Gateway Electronics Of MO
8123-25 Page Blvd.
St. Louis, MO 63130

William Elec & Ind Supply
803 Davis Blvd.
Sikeston, MO 63801

New Jersey

Lashen Electronics Inc.
21 Broadway
Denville, NJ 07834

New York

Sylvan Wellington Co.
269 Canal Street
New York, NY 10013

R&E Electronics
4991 Rt. 209
Accord, NY 12404

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

Pennsylvania

Business & Computer Bookstore

213 N. Easton Road
Willow Grove, PA 19090

Texas

Mouser Electronics
2401 Hwy. 287 N
Mansfield, TX 76063

Electronic Parts QOutlet
17318 Highway 3
Webster, TX 77598

Washington

Amateur Radio Supply Co.
5963 Corson Ave., Ste 140
Seattle, WA 98108

Wyoming

Chris Supply
2007 S. Douglas Hwy., Ste. C
Gillette, WY 82716

If vou'd like to sell our magazine in your store,

please circle 210 on Free Information Card.

www americanradiohistorv com

MON SOIUOIIO8|T ‘966 | J8qwaidas

H
(2]


www.americanradiohistory.com

Electronics Now, September 1996

&
&»

ALL ABOUT

Removable Media Drives

Whether for data backup or exchange, removable-media-drive technology
is evolving to meet the needs of today’s—and tomorrow’s—user.

ike a good entree, each ingre-
Ldienf of a computer has to

blend with the others if it's to
work properly. If even one compo-
nent is out of balance, the flavor will
be off.

Now consider the following recipe:
Stir fogether an Intel Zappa Tritron
motherboard with a Pentium 133-MHz
CPU, 256K cache, and 16MB EDO
RAM; Matrox 1.6GB EIDE hard-disk
drive; Teac 1.44MB floppy drive; Dia-
mond Stealth 64 with 2MB RAM; 17-
inch ViewSonic monitor with 0.26mm
dot pitch; Sound Blaster 16 sound
card; Toshiba 6X CD-ROM; Zoltrix 28.8
kbps fax/modem: Logitech
Mouseman; Microsoft Windows 95
keyboard; Labtec 100W ampilified
speakers; and an Epson ink-jet color
printer.

From all appearances, this is a
gourmet system made with only the
finest ingredients. That is, except for
one: Check out the 1.44MB floppy
drive. Is that supposed to be your
backup device? If so, it's going to
leave a bad taste in your mouth.

Well, you might ask, what'’s the alter-
native? The answer is that there are
plenty of them. In fact, presently there
are four technologies vying for the title

TJ BYERS

of de facto removable-media stan-
dard: floppy disk, hard {rigid) disk,
streaming tape, and optical storage.
This article looks at the most popular
removable-media products on the
market today, and how they might fit
your needs and your lifestyle.

Back it up! The main use for remova-
ble storage is backup. For that ap-
plication it probably wont matter
whether or not the particular format
you choose is common in other com-
puters. As long as you can store lots of
data and reliably retrieve it, you
should be happy.

The ideal candidate for this job
should be reliable, inexpensive, and
durable. While speedy access to the
data is desirable, it's not a high priority.
Above dli, though, the storage system
must be easy to use. No matter what
else the backup system has going for
it, if you have to do more than insert a
blank cartridge and click an icon,
chances are you won't back up as
often as you should. The two compet-
ing media for the “ease-of-use cham-
pionship” are recordable CD-ROMs
and streaming tape.
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On the road again. Another use for
removable storage is data exchange.
While the use of local- and wide-area
networks (specifically the Internet) has
largely reduced the need to ex-
change data using a portable me-
diq, there’s still a place for it. That is
particularly true of large files, gener-
ally those in excess of 5SMB, that would
fie up network resources for long peri-
ods of time (typically an hour or more).

The solution is to use the tried and
proven “sneakernet’ method of ex-
changing files. That method requires
a transportable mediq, like a 1.44MB
floppy. that you can easily slip in your
pocket or a diskette mailer. It also re-
quires the same hardware and soft-
ware standards at both ends. Physical
size, durability, and speedy data ac-
cess are the desired traits here. Com-
peting in this arena are flexible disk,
hard disk, and optical disk.

Although it's not stated anywhere in
the job description, the removable
media should be rewritable. That is,
you should be able to write over or
erase the old data. Some devices, like
the recordable CD-ROM, can't be
erased or recycled.

Magnetic drives. Storage devices
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based on magnetic-recording tech-
nology are the least expensive. With a
track record that spans more than
three decades, magnetic recordings
have proven to be cost effective for
all types of daota storage, including
long-term archival. Basically, you have
three choices in this area: floppy me-
dig, like the 3.5-inch, 1.44MB floppy;
the removable hard disk, which is
popularly called the Winchester drive;
and streaming tape, most notably the
QIC-80 cartridge variety.

Flexible flyer. The market leader, by
a good margin, of new floppy tech-
nologies is lomega’s Zip drive (see Fig.
1). Each Zip diskette holds 100MB of
data (200MB if you use compression
software). Taking a cue from the suc-
cessful 1.44MB floppy, lomega de-
signed the Zip diskette to be a
rugged, small cartridge that easily
slips into your shirt pocket or a diskette
mailer. In fact, the Zip cartridge is ex-
actly the same size as a 1.44M floppy,
but a little bit fatter, and slides in and
out of the Zip drive exactly like a 1.44M
diskette. And there’s a combo Zip with
a buitt-in 1.44MB drive that fits into a
standard 5.25-inch bay.

Zip is a hybrid between the 1.44MB
floppy and the hard disk. Like the
1.44MB diskette, the rotating media is
flexible, not solid. To condition the
platter to the properties needed for
hard-disk recording, the drive spins
the disk at a dizzying 2945 rom. (That is
slightly slower than the 3600 rom of o
real hard disk, and eight times faster
than the floppy) At that speed, cen-
trifugal force stretches the flexible
plastic as tight as a drum skin, making
it rigid and dimensionally stable.

Now that we have a solid plafform
to work on, all we have to do is lay
down the tracks (see Fig. 2). Because
the Zip disk has to hold 70 times more
data than its floppy counterpart, the
tracks are narrower and closer to-
gether. Consequently, the low-level
formatting is done at the factory using
Qa precision servo positioner.

The no-frills construction of Zip
should allow for drastic price cuts as
the production lines crank up to full
speed, perhaps leveling off at $100
from its present street price of $200.
That, plus the fact that the drive and
cartridge are so similar to existing
1.44MB technology, makes Zip a log-
ical replacement for the floppy.

Fig. 1. lomegua's Zip floppy-bused drive
is today’s market leader. This |.44MB
look-alike provides 100MB at low cost,
and is the most likelv replacement for
the venerable floppy.
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Fig. 2. Zip can hold 70 times more data
than lts floppy counterpart, which makes
the tracks narrower and closer together.
As a result, you can’t do low-level
formatting; that’s done at the factory
using a precision servo positioner.

Although 100MB isn't big enough to
back up your gigabyte hard disk, it's
just the right size for many projects. In
fact, 100MB is large enough to hold
both the application software and
data files in many cases, which lets
you quickly switch from one project to
another by simply swapping diskettes.

The hard choices. Hot on the heels
of Zip is SyQuest's EZ135 removable
hard-disk drive (see Fig. 3). It, too, is
built along the lines of the 1.44MB-
floppy form factor and sells for $200.
Unlike Zip, though, EZ135 is a true
Winchester-drive design. As such, it of-
fers hard-disk-like performance. For
example, the EZ135's average access
time is 13.5 ms, compared to 29 ms for
Zip and 10 msec for an Enhanced IDE
(EIDE) hard disk.

In fact, the only difference between
your internal hard disk and the EZ135 is
that the platters in your hard disk are
permanently sealed inside the drive’s
case, whereas the EZ135s platters are
contained in a removable cartridge.
Access to the platters are through a
trap door that works in much the
same way as the protective cover of a
VHS videotape cartridge works. When
you insert the EZ135 cartridge into the
drive, the door flips open and the
read/write heads slide through the
opening and into place, ready for
work. Altogether there are eleven
platters stacked inside the cartridge

TABLE 1—TECHNOLOGIES AT A GLANCE

Technology Capacity Initial Drive Cost Media Cost
Investment | ($ per megabyte) | ($ per megabyte)

Flexible ik
3.5" floppy 1.44 MB $40 27.78 0.34
Zip 100 MB $200 2.00 0.20

Hard disk '
EIDE 1,000 MB $250 0.25 0.25
SQ3z27 270 MB $400 - 1.48 0.22
EZ135 135 MB $200 1.48 0.15
Jaz 1,000 MB $600 0.60 0.10

Tape
Qic-80 250 MB $150 0.60 0.07
Travan TR-1 800 MB $200 0.25 0.03
Travan TR-2 1,600 MB $400 0.25 0.03
Travan TR-3 3,200 MB $450 0.14 0.01

Optical disk
Magneto-optical 230 MB $600 2.60 0.17
MiniDisk DATA 140 MB $400 2.86 0.21
HyperStorage 650 MB tba tba tba
Phase Change Dual| 2,300 MB $599 0.26 0.07

MON S21U0J93(T ‘9661 Joquialdas

&
(3]


www.americanradiohistory.com

Electronics Now, September 1996

TABLE 2—TRAVAN MINICARTRIDGE SPECIFICATIONS

TR-1 Minicartridge TR-2 Minicartridge TR-3 Minicartridge TR-4 Minicartridge

Capacity

Uncompressed 400MB 800MB 1.6G 4G

Compressed 800MB 1.6G 3.2G 8G
Data Transfer Rate

Minimum 62.5K/s 62.5K/s 125K/s 567K/s

Maximum 62.5K/s 125K/s 250K/s 567K/s
Tape

Length 750 ft. 750 ft. 750 ft. 750 ft.

Width 315 in. 315 0n. 315 in. 315 in.

Coercivity 550 Oe 900 Oe 900 Oe 900 Oe
Recording

Number of tracks 36 50 50 72

Data density 14,700 ftpi 22,125 ftpi 44,250 ftpi 50,800 ftpi
Drive Interface floppy floppy floppy SCSI/EIDE
Backward QIC-80 (read/write) QIC-3010 (read/write) QIC-3020 (read/write) Q1C-3080/3095 (read/write)
compatibility QIC-40 (read only) QiC-80 (read only) QIC-3010 (read only) Q!C-3020 (read only)

Fig. 3. With an average access time of
Just 13.5 seconds, Syquest’s EZI35
demonstrates the very fast speeds typical
of removable hard disk media.

e S T R S R
" READWRITE

Fig. 4. Most removable hard-disk
cariridges have several platters attached
to a common spindle. The read/write
heads often read only one side of the
platter, instead of both top and bottom as
is done in sealed hard disks.

(see Fig. 4), compared to the single
platter of the Zip, which explains why
the E2135 cartridge is thicker than the
Zip cartridge. A motor spins the disks
at a whirling 3600 rpm, which is fast
enough to generate a positive air
pressure inside the cartridge that pre-
vents smoke and dust particles from
entering through the open door. Re-
moving the cartridge disengages the
motor, retracts the heads, then closes
and seals the door to protect the disks
from contamination.

Unfortunately, the EZ135 cartridge
suffers from the same affliction as the
Zip cartridge: Its 135MB capacity is too
small for serious backup. It takes way
too many cartridges to backup a
1.6GB drive. The cartridge is also big-
ger and more expensive to manufac-
turer than the Zip diskette.,

Another choice in this area is Jaz
from lomega. Like the EZ135, Jaz is
based on removable hard-disk tech-
nology, and the two drives have a lot
in common. For example, both have
multiple platters and the typical slid-
ing dust-cover door.

But there are important differences,
too. For one, the Jaz cartridge has a
1GB capacity, which is much better
suited to backing up today’s larger
drives. Also, the cartridge is physically
larger than the EZ135%, but that's to be
expected given the bigger capacity.
Jaz also has a unique disk-capture
system that secures the disk platters
when not installed in the drive; that
system reduces the possibility of losing
valuable data during transportation
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and storage. It has a motorized. car-
tridge-ejection mechanism, and a
data-transfer rate of 10MB/sec in the
burst mode.

While Jaz will cost you the most
bucks up front, its per-byte cost is
among the cheapest. Jaz comes in
two configurations: an internal drive
that fits in a 3.5-inch bay (§499), and
an external parallel-port version
(8629). A 1GB cartridge is included;
extra cartridges come in 540MB and
1GB capacities, and sell for $69 and
$99, respectively. Both drives need a
SCSI interface, but there’s talk of an
EIDE version which should bring the
price down below $400.

Streaming along. One of the major
drawbacks of the systems we've dis-
cussed so far is that none is capable
of backing up your new 1.6G hard disk
in one pass. In every case you need a
bevy of cartridges—and deep
pockets—to even come close. For ex-
ample, it takes 16 Zip cartridges
(§320), a dozen EZ135 cartridges
($240), or two Jaz cartridges ($198).
And you don't even want to know how
many floppy diskettes it lf take or how
much they cost. (Hint: 1111 disks at
$0.50 each = $555).

Instead, for one-pass backups, the
reel-to-reel minicartridge reigns su-
preme. Data minicartridges come in
a wide variety of capacities, ranging
in size from 80MB to 4GB. For years,
savwy users turned to QIC-80 tape
drives, which have a capacity of
250MB, as the affordable answer to
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Fig. 5. Using Travan technology,
Segate’s (formerly Conner) Tupe-Stor
800 tape drive can boost the compressed
capacity from the 250MB level of the
QIC-80 minicartridge 10 8OOMB.

archival data storage. Over the years,
the QIC-80 standard expanded to its
present day format—the Travan drive.
Developed in the laboratories of 3M
(the inventors of data-cartridge tech-
nology). the Travan platform- allows
minicartridge technology to keep
pace with rapidly increasing hard-
disk capacities, while providing back-
ward compatibility with previous QIC
formats.

The amount of data storage avail-
able depends on the length and
width of the tape. For example, the
DC2120 QIC-80 minicartridge con-
tains 307 feet of quarter-inch'tape for
250M8B of storage space, while the
QIC-3010 minicartridge has 400 feet
of quarter-inch tape with a 750MB
capacity. The larger TR-1 Travan car-
tridge holds 750 feet of 3-inch tape,
which can store up to 800MB.

How To Shop For A Removable Media Drive

There are several factors to consider
when buying a removable media drive,
not the least of which is speed. Even if
you only use the drive for archival back-
up, you don't want to be kept waiting
while the drive endlessly grinds away. If
it takes too long to backup your work,
you're less likely to do it. Here are the
parameters you should consider when
comparing the speed of one drive to
another.

Average Access Time is the most
commonly-used measure of a drive's
speed. That is the average time it takes
to find and read the selected data on
the media. Generally, the smaller the
number, the faster the drive.

Data Transter Rate is another popular
measure of drive speed that tells you
how fast data moves from the drive to
your PC's memory. Those numbers typ-
ically range from 500KB/sec to SMB/
sec. A related measurement, the Burst
Transfer Rate, measures the transfer
rate for a small block of data in a single
burst. Those figures typically range
from 4MB to 10MB per second. In theo-
ry, larger numbers should mean faster
throughput. However, that isn't always
the case, especially when comparing
rotating-drive media.

The compressed capacity of the
Travan minicartridge is really an esti-
mate rather than a specification that's
based on a 2:1 compression ratio, The
actual compressed capacity de-
pends on the type of the data file.
Files that compress a lot will yield a
greater capacity, while those that
compress little or not at all result in
storage capacities that are closer to

TABLE 3—ROTATING MEDIA BACKUP DRIVES

Rotational Speed is a better measure
of data throughput when considering a
rotating disk drive, like Zip, EZ135, and
MO drives. That measurement is impor-
tant because part of the data-transfer
latency is caused by the head-position-
ing mechanism that focates the head
over the track containing the requested
data. Just placing the read/write head
on the right track doesn't guarantee in-
stant data access. It still has to wait for
the sector that contains the datato pass
under the head. The faster the platter
rotates, the more often that sector pass-
es under the head, thus reducing wait
time.

Cache Size often plays a large role in
determining how fast data can be re-
trieved from a drive. In many cases, the
requested data has already been asked
for one or more times. So it's really a
waste of time and effort to locate the
data and read it again when the data
can be stored in a cache for quicker
access. in fact, that is generally the
case with disk drives. The on-board
cache usuaily ranges in size from 64KB
to 256KB. Generally, the larger the
cache, the more likely the data you're
looking for is inthe cache, and the faster
it can be retrieved. Q

the native (uncompressed) capacity
of the tape. For example, aTR-1 Travan
minicartridge filled with GIF graphics
images can hold only 400MB worth of
data because the GIF files are al-
ready in compressed format. By com-
parison, the same TR-1 minicartridge
can hold 950MB of ASCII text files,
which are highly compressible.

To make the Travan drive compati-

APS Fujitsu lomega lomega Olympus Panasonic
230 MO M2512A Jaz Zip MOS 320E PO/CO-ROM
Capacity (MB) 128MB/230MB 128MB/230MB 540MB/1GB 100MB 230MB 650MB
Technology Optical Disk Optical Disk Hard Disk Floppy Disk Optical Disk Optical DIsk
Recording method MO MO DOS DOS MO PD
Price ' $449 $599 $599 $199 $699 $599
Cartridge
Disk size 35 35 5.26" 35 35" 5.25"
Price $40 $40 $69/$99 $20 $40 $50
Interface SCSI SCSI SCSI EPP/SCSI SCSI SCSi
Average access time 27 msec 35 msec 12 msec 29 msec 35 msec 180 msec
| Sustained transfer rate
Maximum 1.3M/s 5M/s 5M/s 1.4M/s 5M/s 1M/s
Minimum 500K/s 3.3M/s 3.3M/s 800K/s 3.3M/s 500K/s
Burst transfer rate 4M/s 10M/s 10M/s 5M/s 10M/s n/a
Rotational speed 4500 3600 5400 2945 4200 2026
Buffer size 256K 237K 256K 32K 1MB 256K
Start time n/a n/a 10 sec 3 sec n/a 6 sec
Stop time n/a nfa 5 sec 3 sec n/a 3 sec
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TABLE 3 (cont)

Pinnacle Pinnacle Sharp Sony Syquest Toray
Apex 4.6GB Tahoe 230 MD MDH-10 EZ135 Phasewriter
Capacity (MB) _ 4.6GB 128MB/230MB 140MB 140MB 135MB 650MB
Technology "I Optical Disk Optical Disk Optical Disk Optical Disk Hard Disk Optical Disk
Recording method LIMM MO MiniDisk MiniDisk DOS PD
Price $1695 $699 $200 $470 $199 $599
Cartridge i
Disk size 5.25" 35 2.5 25" 3.5 5.25"
Price $199 $25/835 $6.50 $29 $20 $50
interface SCSi EPP/SCSI AT floppy SCSi IDE/SCSI SCsi
Average access time e 17 msec 28 msec 500 msec 300 msec 13.5 msec 165 msec
Sustained transfer rate : '
Maximum 6M/s 1.47M/s n/a 150K/s 2.4M/s / 5M/s 512K/s
Minimum 2.5M/s 490K/s n/a 150K/s 1.4M/s / 2M/s 1.14M/s
Burst transfer rate 10M/s 5M/s n/a 2.5M/s 4M/s / 10M/s n/a
Rotational speed 3755 3600 n/a - 990 3600 n/a
Buffer size M 256K n/a 320K 64K 256K
Start time n/a 5 sec n/a n/a 8 sec nfa
Stop time n/a 3.5 sec n/a n/a 10 sec n/a
ble with quarter-inch data cartridges.
the drive has a notch at the top two
corners that allows it to distinguish be- L READ/WRITE HEAD
tween the smailer QIC-80 mini- SR
cartridge and the larger Travan
cartridge. To date, only the TR-1 mini- OPTICAL DISC

cartridge has been widely used, but
greater capacities are evolving even
as we speak. 3M expects the Travan
minicartridge o have capacities that
exceed 15GB by 1997.

Among the vendors participating in
the Travan program are 3M, Aiwa,
Colorado Memory Systems, Seagate
(formerly Conner Peripherals), and
lomega (see Fig. 5). In addition, Rexon,
Sony, and Pertec Memories have an-
nounced plans to develop products
incorporating Travan technology.

Optical storage. While floppy-disk,
hard-disk, and tape-stream tech-
nologies are all widely used and well
established, a fourth technology—
opfical—holds the greatest long-term
solution for low-cost, high-capacity,
removable-media data storage. An
optical recording is small, lightweight,
robust, and durable. Because its a
non-contact medium, the disk isn't
susceptible to wear or head crashes,
as is common with floppy- and hard-
disk drives. Moreover, opticat disks are
immune to erasure from stray mag-
netic fields.

Magneto-optical drives. Magneto-
optical technology, abbreviated MO,
combines the ease of use and trans-
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Fig. 6. The standard recording format for 640MB magneto-optical disks is optical
modulation, where data is stored on the disk by applving a constant external magnetic
field while using a pulsed laser to write the bits.

portability of a floppy disk with the
capacity and speed of a hard disk.
Magneto-optical disks come in two
sizes, 3.5 inches and 5.25 inches, and
four capacities: 128MB and 230MB for
the 3.5-inch format, and 650MB and
1.3GB for the 5.25-inch format.

As the name implies, magneto-op-
tical drives perform their magic using
both magnetic and optical tech-
nology. An MO drive writes to the disk

using a read/write head assisted by a
laser. The laser heats up the disk sur-
face to its Curie point—the tempera-
ture at which the magnetic alignment
of the recording media is unfrozen.
You can now realign the magnetic
particles on the disk surface using the
magnetic field of the read/write
head. Presently, there are three dif-
ferent methods used to record data
on the magneto-optical disk: optical
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TABLE 4—TRAVAN TAPE DRIVE BACKUP

Segate Segate Exabyte lomega lomega HP Colorado
Tape-Stor 800 Tape-Stor 3200 Eagle TR-3 Ditto Easy 800 Ditto 3200 T-1000
 Price
internai $170 n/a $279 $150 $325 n/a
External n/a n/a n/a $300 $425 $224
Media type TR-1 TR-3 TR-3 TR-1 TR-3 TR-1
Capacity
Native 400MB 1.6G 2.2G 400MB 1.6G 400MB
Compressed 800MB 3.2G 4.4G 800MB 3.2G 800MB
Interface floppy/EPP floppy/EPP floppy floppy/EPP floppy/EPP EPP
Data transfer rate 500K/s./ 1M/s 1M/s / 2M/s 5M/s 500k/s / 1M/s 1M/s / 2M/s 500K/s / 1M/s
Etfective backup rate 9.5M/min. 19M/min. 20M/min. 9.5M/min. 19M/min. 9.5M/min.
Recording tracks 36 50 50 36 50 36
Recording density 14,7000 bpi 44,250 bpi 44,250 bpi 14,700 bpi 44,250 bpi 14,700 bpi
Recording method MFM MFM MFM MFM MFM MFM
Read/write tape speed 34 ips/68 ips 45.3 ips 453 ips 34 ips/68 ips 45.3 ips 34 ips/68 ips
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Fig. 7. Magnetically-modulated optical drives, like Sony's MiniDisk Data. store data
by shining a DC-powered laser on the disk and modulating the magnetic field.

modulation, magnetic-field modula-
tion, and laser-strobed magnetic-
field modulation.

The standard for the 230MB and
650MB MO disks is optical modulation,
where an external magnetic field is
held constant while a pulse-modu-
lated laser beam writes the data on
the disk (see Fig. 6). It takes two rota-
tions of the disk to write a bit. In the first
rotation, allthe bits are set to the same
orientation, effectively erasing the
data; in the second pass, select bits

are recriented to the opposite pole to
establish the 0 and 1 data-bit pattern.

MiniDisk format. In the magnetic-
field modulation method, the laser
current is held constant and the mag-
netic field is modulated (see Fig. 7)
using the read/write head. That is the
method used by Sony for its MiniDisk
(MD) Data format. Sony has sold more
than a million audio players using that
2.5-inch technology, and plans to ex-
tend the technology to other con-

sumer products, like cameras.

While the technology is well suited
for PC data storage, especially in
notebook and palmtop computers
where its small size and low power
requirements are a real plus, Sony
hasn't aggressively pursued that mar-
ket. As a result, production volumes of
Sony’s MD optical drive are quite low
and the cost is a hefty $470—way too
expensive for adrive of just 140MB with
a very slow 500-ms average access
fime.

Sharp and National Semiconductor
have jointly taken a different tack on
the MD technology. Using an interface
chip created by National Semicon-
ductor, Sharp links its MD DATA drive to
the PC through the floppy-drive port
built into all PCs. That approach saves
money on two fronts. First, it makes use

]
I
I
’ i
4 \
! TRACKING PIT
GROOVE
Fig. 8. When writing to an optical disk,
pits are etched into the surface to
represent data. The areas surrounding
the pits are called lands. The closer
together the pits are, the more data the
disk can store.
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Fig. 9. Laser-strobe magnetic field modulation, like that used in HyperStorage drives,
provides increased storage capacity by synchronizing the magnetic field's modulation
with the laser pulse. That produces a sharper pit edge that doesn't depend on the
magnetic field's reversal speed, a problem that limits the capacity of magneticaily-

modulated drives.
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Fig. 10. Phase Change Dual (PD) drives use the Light Intensity Modulation Method
(LIMM), which eliminates the need for a magnetic field. Instead, a laser beam
changes the active recording layer back and forth between a crystalline and

amorphous state.

of the floppy-drive-interface elec-
tronics already in place. Second, the
use of Nationals interface chip ren-
ders what few drive electronics are
left into a single package, which re-
sults in lower production costs. The re-
sult is an MD drive that selis for $200 in
OEM quantities. To further reduce the
cost, rather than create a specialized

data cartridge, Sharp uses standard,
blank audio MDs for storage. That is a
smart move, because a blank MD au-
dio cartridge, which works equally
well in data drives, sells for as little as
$6.50. By comparison, Sony MD Data
cartridges sell for $29.

HyperStorage. In the last couple of

www americanradiohistorv com

Ditto Easy 800 Has 1-Step
Backup

While everyone knows how important
it is to back up your hard drive, it's easy
to put it off when it takes more than a few
seconds to set the gears in motion.
lomega’s Ditto Easy 800 drive takes alot
of the pain out of doing backups withits
"1-Step” software. Simply click on the
Ditto Easy’s icon and that's it. You can
also have Ditto Easy do the backup for
you using its “no-brainer” day and time
scheduler.

The Ditto Easy 800 is but one in a
family of Travan drives from lomega. It
has a street price of $150, and uses the
TR-1 minicartridge. Other Ditto prod-
ucts include the Easy 450 ($99) and the
Easy 3.2GB ($300). Q

Fig. 1. Pinnacle’s Apex 4.6GB Optical
Hard Drive uses enhanced PD
technology to boost the storage capacity
1o 4 .6GB per disk. The drive is backward
compatible with 2.3GB MO disks.

years, there's been a growing pres-
ence of powerful digital signal-pro-
cessing (DSP) chips in multimedia
computers. That trend has allowed
multimedia programmers to create
bigger and better multimedia ap-
plications—applications that bring
together the elements of visual, tex-
tual, and audio data. As multimedia
applications grew in size, so did the
need for a new type of storage medi-
um that’s inexpensive, compact, fast,
and has enough capacity to handle
this new breed of software. In August
1994, Sony, Hitachi and 3M an-
nounced the release of the Hyper-
Storage (HS) optical drive, a new 3.5-
inch magneto-optical drive that in-
tends to fill the needs of that new dis-
cipline.

HyperStorage is based on the prin-
ciple of laser-strobe magnetic-field
modulation, where both the magnet-
ic field and laser beam are modu-
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lated. In conventional magnetic-field
modulation, the formation of edges
between pits depends upon the
speed with which the field can
change polarity (see Fig. 8). Because
the field is fairly intense, switching
times are relatively slow, which leads
fo jitters that limit the density of the
data on the disk. Laser-strobe mag-
netic field modulation (see Fig. 9)
eliminates that problem by syn-
chronizing the magnetic field’s modu-
lation with the laser pulse. The pit
edge no longer depends on the
magnetic fields reversal speed, but
rathej on the laser beam’s timing.
which reduces the likelihood of jitters
and, in turn, opens up more area for
data.

In current MO-disk technology, a
sector must be erased before data
can be written to it. That normally
takes two spins of the platter, which
takes extra time and limits the disk’s
usefuiness as a back-up or file-transfer
medium. Laser-strobed magnetic-
field modulation, on the other hand.
doesnit have that limitation. It can di-
rectly overwrite old data, resulting in
faster write operations—about the
same speed as read operations. In
tests done by Sony where MPEG2
moving-picture data was written to a
HS drive over aSCSI-2 interface, the HS
drive was able to intain a sus-
tained data rate of er than 4 MB/
sec—good enough for real-time re-
cording.

in addition, the HS disk can be parti-
tioned into two areas: a read-only
boot sector, and a read/write data
sector. That makes it possible for a HS
drive 1o serve as the primary storage
medium for a personal computer.
Booting up the system or launching
an application from the HS drive feels
no different than it would from a hard
drive.

Although HyperStorage technology
has been around for a while, it's taken
a long time to reach the market. The
wait might soon be over, however; as
of this writing, Sony is predicting deliv-
ery sometime this fall. The first drives
will be targeted at high-end multi-
media applications where complex
graphics must run in real time, like fast-
action games and virtual-reality ap-
plications. As the technology matures,
look for prices to drop to the level
where they will be affordabie in the
more traditional desktop setting.

NAMES AND ADRESSES

Exabyte Corporation
Eagle Division

4665 Nautitus Court South
Boulder, CO 80301

Fujitsu Computer Products
of America Inc.

3055 Orchard Dr.

San Jose, CA 95134-2022

http://www.fujitsu.com/FCPA/

lomega Corp.

1821 W. lomega Way
Roy, UT 84067
http://www.iomega.com/

Olympus Image Systems inc.
2 Corporate Drive
Melville, NY 11747

Panasonic Communications &
Systems Co.

One Panasonic Way

Secaucus, NJ 97094

http://www.panasonic.com/

Pinnacle Micro Inc.

19 Technology

irvine, CA 92718
http://www.pinnaclemicro.com/

Quantum

500 McCarthy Bivd.

Milpitas, CA 95035

http:/Awww.quantum.com/
welcome.htmt

Segate
1650 Sunfiower Ave.

Costa Mesa, CA 92626

Sharp Electronics Corporation
Sharp Plaza

Mahwah, NJ 07430
http://www.sharp-usa.com/

Sony Electronics Inc.
3300 Zanker Rd.

San Jose, CA 95134-1801
http://www.sel.sony.com/

SyQuest Technology, Inc.

47071 Bayside Pkwy.

Fremont, CA 94538-6517
http://www.SyQuest.com/defauit.htm

Toray Optical Storage Solutions
1875 S. Grant St. #720
San Mateo, CA 94402

Toshiba America, Inc.
9740 Irvine Bivd.

irvine, CA 92718
http://www.toshiba.com/text/

Phase Change Dual. Another way to
achieve one-pass writing is via Phase-
Change Dual (PD) technology. Unlike
MO-disk technology, Phase-Change
technology doesn't need a magnetic
field. Both the reading and the writing
operations are done using laser light
alone.

Also called the Light Intensity Modu-
lated method (LIMM), PD uses the in-
tensity of a laser beam to change the

active layer (a thin coating of wave-
length-sensitive resins) of an optical
disk back and forth between a Crys-
talline and amorphous state (see Fig.
10). Because the method relies on
light intensity, not heat, there is no
heat build up like there is with the
magneto-optical methods. A cooler
laser reduces heat leakage on the
disk surface, which means the laser
can pack the data tracks much closer
together yielding higher storage ca-
pacities.

Sometimes the PD drive is com-
bined with a CD-ROM, as is the case
with Panasonic’s PD/CD-ROM and
Toray’s Phasewriter Dual. Both drives
have the ability to read and write
650MB optical cartridges and to play
CD-ROMs at 4 x speed. That is a mar-
riage of convenience, not of necessi-
ty. Because LIMM technology is
relatively expensive, combining the
two often justifies a sale that might
otherwise be lost. However, the com-
bination results in some fradeoffs. PDs
typically have an average seek time
of around 45 msec and a data trans-
fer rate of 1.5MB per second, whereas
a 4X CD-ROM has a 180-msec access
fime and a 870K data-transfer rate.
When the two technologies share the
same mechanics and electronics, the
PD is doomed fo run at the slower
speeds of the CD-ROM.

When LIMM technology is freed
from its CD-ROM constraints, it can do
amazing things. Take Pinnacle’s Apex
4.6GB Optical Hard Drive, for example
(see Fig. 11). By fine tuning the LIMM
technology, Apex is able to cram
4.6GB of data on a single 5.25-inch
disk (2.3GB per side), and move that
data back and forth (read and write)
between the drive and the PC at
speeds up to 6MB per second while
keeping it compatible with the emer-
ging 2.3GB standard still in commit-
tee. At the time of this writing, no less
than four other vendors are poised
and waiting to announce their ver-
sions of a LIMM drive.

Summary. There you have it: four
technologies competing for your
back-up buck. All of the technologies
have their strengths and weaknesses.
Which, if any, will eventually become
a de facto standard will be deter-
mined by the marketplace—a mar-
ketplace that, of course, includes
users like youl Q
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Planning and common-sense scheduling unchoke the
shortwave broadcast bands.

STANLEY LEINWOLL

IF YOU'VE NOTICED THAT SHORT-
wave radio reception is better
than it has been for recent
years, it is probably due to the
work of a group of broadcasting
experts who meet semi-an-
nually to reduce interference by
coordinating their shortwave
broadcasting schedules. This
work is all the more noteworthy
because it comes at a time of
minimum sunspot activity,
when reception conditions are
ordinarily at their worst.
Known as the High Frequency
Coordinating Committee
(HFCC), the group consists of
some 70 delegates from 27
countries, representing approx-
imately 50 shortwave broad-
casting organizations. The
HFCC coordinates more than
17,000 frequency hours, which
amounts to more than 70 per-
cent of the world’s total short-

wave broadcasting effort. Table I
lists the countries attending the
HFCC Conference held in Bern,
Switzerland, from February 5th
through the 9th, 1996.

The HFCC first met in April,
1991. There were 14 countries
in attendance. The cold war had
ended, radio jamming had end-
ed, and telecommunication au-
thorities from East and West
were discussing methods of
eliminating, or at least alleviat-
ing, unintentional harmful in-
terference which permeated the
shortwave bands.

Committee membership has
grown with time. Admission to
the HFCC is open to all broad-
casters; any administration
wishing to attend is first invited
to attend a semiannual con-
ference as an observer. Mem-
bership is extended to them at
the conclusion of that meeting.
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HFCC meetings last a full
week, and they have been in-
creasingly successful in their
efforts to resolve co-channel and
adjacent-channel frequency
conflicts, termed “collisions.”

The HFCC coordinates a
winter schedule [W], and a sum-
mer schedule {Z], the periods of
each are now determined by Eu-
ropean clock time-shifts. For ex-
ample, the current Z schedule
commenced March 31, 1996,
when European Daylight Time
started, and will end on October
27,1996, when European Stan-
dard Time is resumed. Most
broadcasters now conform to
these two-per-year schedule for-
mats. Meetings are convened
about six weeks before the com-
mencement of a new schedule,
and the participants have been
taking turns hosting con-
ferences.
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TABLE 1—COUNTRIES
ATTENDING FIRST 1996
HFCC CONFERENCE

Austria Monaco
Belgium Netherlands
Bulgaria Norway
Canada Poland
Czech Republic Romania
Denmark Russia
Finland Slovakia
France Sweden
Germany Switzerland
Greece Turkey
Hungary Ukraine
iran United Kingdom
Israel USA

ltaly Vatican City

Note: The United States was represented
by delegates from the International
Bureau of Broadcasting (IBB) on behalf of
Radio Free Europe, Radio Liberty and
The Voice of America. The Federal
Communications Commission (FCC) was
present on behalf of 23 privately owned
shortwave broadcast stations licensed by
the FCC. Monaco was represented by
TransWorld Radio.

Participating broadcasters
submitted their requirements
on diskette, and the data is in-
serted into a data bank; a com-
puter compiles it in useful form
and a book is published by a
host country. A typical schedule
is more than 200 pages long. At
the beginning of a conference,
schedules are distributed to
each participant. A represen-
tative Z-96 (Summer, 1996)
schedule page at the begining of
the conference is shown at the
top of Fig. 1. The technical
characteristics of each require-
ment include the frequency,
hours of operation, transmitter
power, type of antenna being
used, beam heading of the an-
tenna, location of the transmit-
ter site, and the target area.
Target areas are depicted and
described in Fig. 2.

The software, which has been
developed by J.W. Drexhage of
Radio Nederland, and H. Scholz
and T. Feustel of Deutsche Welle
[Radio Germany] is being con-
stantly refined to handle data
inputs and readable outputs.
The software can now analyze
conflicts among two or more en-
tries, defining these as co-chan-
nel (two stations beamed to the
same target areas on the same
frequency). or adjacent channel

(+5 kHz conflicts beamed to the
same target area). In Fig. 1, a co-
channel collision between
Ukraine (RRT) and Israel (ISL)
on 11,590 kHz is indicated by
the dark shading. Adjacent-
channel collisions are shown by
light shading.

Resolving conflicts

The software is now at the
stage where each organization
participating in an HFCC con-
ference receives a list of colli-
sions between their require-
ments and those of other
broadcasters, and alist of all the
requirements as they appear in
the HFCC book on the first day
of the conference. Each broad-
caster can then check to be cer-
tain that requirements have
been correctly posted; incom-
patibilities with other broad-
casters are then examined and
possible solutions can be sug-
gested. At that point, the infor-
mal coordination process of the
HFCC begins.

Collisions are dealt with dur-
ing bilateral consultations:
these are conducted in English,
with Russian to English, and
English to Russian translation,
where appropriate. The lan-
guages used are only limited by
the number of participants.
The discussions are generally
amicable, because those taking
part in the HFCC meeting are

About the Author

Stanley Leinwoll has worked as a
hands-on shortwave broadcaster for al-
most half a century, He started working
for the Voice of America as a Propaga-
tion Specialist in 1950. in 1957 he joined
Radio Free Europe as its Radio Fre-
quency and Propagation Manager. He
was the Director of Engineering for Ra-
dio Free Europe/Radio Liberty from
1975 until his retirement in 1994. He is
currently working as a Technical Consul-
tantto three private sector US shortwave
broadcasters, WYFR, WEWN, and
WVHA, and he attended the February
1996 HFCC in Bern on behalf of his cli-
ents.

Mr. Leinwoll has served on five United
States Delegations to International
World Administrative Radio Con-
ferences, and has also written exten-
sively; of his ten books, titles include,
From Spark to Satellite, A History of
Wireless Communication, Shortwave
Propagation, and Space Communica-
tions.
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interested in resolving as many
problems as possible. The bot-
tom of Fig. 1 is a page from the
most recent version of the Z-96
schedule; it shows that the colli-
sion at the top of Fig. 1 was
solved by Israel, which moved
its requirement from 11,590
kHz to another frequency.
There are several unwritten
rules which guide the con-
ference members in their efforts
to resolve collisions. Among
these are:
® [f a broadcaster has been op-
erating on a frequency-time slot
in previous schedules, and a
conflict is created by another
broadcaster who is new on the
same frequency, the newcomer
is generally expected to move to
another frequency, or delete the
requirement.
© If a broadcaster has a trans-
mission on a frequency for a
long period, and another broad-
caster is on the same frequency
for a shorter period and they
have a collision, it is generally
easier for the shorter transmis-
sion period to find another fre-
quency. Usually the broadcaster
with the shorter collision period
vacates the frequency.
® A problem can sometimes be
resolved if one of the broad-
casters in conflict can move its
transmission to another useful
band where the propagation
features are not compromised.

STANLEY LEINWOLL at work at the
HFCC In Bem.
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7-Feb-96 HFCC Z96 Combined schedule version: 00-03
freq Reg# Org Time UTCO 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
1158012030 ERA | 1800- 1900 =1
38,39,47,48,52,58,57
1158510029 | 1SR | 1230- 1355
29
10058 1SR [ 1600-2200
11107 | 1SR | 1400- 1555 i
4,8,9,27,8
11590| 2778|RrT|0230-1030 ﬁgﬁ
2779 |RRT|1030- 1600 =
10057 | 1SR | 0300-0600
11595 | 2780|€ERA|0500-2200
7,28
2781 |ERA|2200-2400
13-16
11600| 2782|TDF|1200-1300 —
49,50,54
L1
9-Feb-96 HFCC Z96 Co-ordinated schedule version: 01-00
Freq Req# Org Time UTCO 1 2 3 4 5 6 7 8 9 10 11 12 13 1% 15 16 17 18 19 20 21 22 23 2%
11585 14048 | ISR | 1600- 1900 !
P7,28
14049 1SR | 1900- 2200
4,8,9,27,28
11590| 2778|RRT |0230-1030
2779|RRT | 1030- 1600
50
11595| 2781|ERA[2200-2400
13-16
15012 ErA|0500- 1800
15013 | ERA | 1100-2200
14,27.p8
11600| 2782|10F|1200-1300 L
49,5054
13096 TCH | 1800- 2000
38,47,48,52,53
14151 TCH | 0400- 0500
38,47
14152 TCH [ 0500-0600
3
14153 | TCH{2030-2100 —
13,15,?6,3?
14154 | TCH | 2200- 2300 -
3-9
15101/ TCH|2000- 2030 =
44},50,51,55,59

FIG. 1—TWO VIEWS OF A PAGE from the Summer 1996 HFCC working schedule. The top view printed at the beginning of the
conference shows a co-channel collision (darkly shaded area) on 15,590 kHz between Ukraine (RRT) and Israel (ISL). Adjacent
channel collisions ( + 5 kHz) are shown lightly shaded. The bottom view is the result of the conference’s final version, indicating that
the colision between Ukraine and Israel was solved by Israel vacating the frequency. An adjacent channel problem betwen Ukraine
on 15,590 kHz and Greece (ERA), on 11,595 kHz, could not be resolved. Note the the 11,600 kHz frequency has many new schedules
added, obviously taken from many other frequencies to avoid collisions.

It is common to switch from the
9-MHz band to either 7-MHz or
11-Mhz band.

The general practice has been
that the larger broadcasters
have been helpful in trying to
assist the smaller ones. Some of

the smaller participating broad-
casters have as few as one or two
transmitters, while some of the
larger ones may have more than
100 transmitters at many sites
hundreds of miles apart. It is a
typical result for a broadcasting

giant to switch from his original
requirement to another on a dif-
ferent frequency, at another
transmitting site and still enjoy
favorable propagation results
for his transmission. Small
broadcasters with one or two
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FIG. 2—THE TARGET AREA MAP of the world used to define collisions. The numbered
areas are target areas often referred to as “CIRAF” zones, a Spanish acronym referring to
the International High Frequency Radio Conference held in Mexico City in 1847 where
they were first defined. Collisions are said to occur when two or more broadcasters target
the same CIRAF zone on the same frequency, or on adjacent frequencies.

sites usually do not enjoy this
flexibility of choice.

Russian conflicts

The Russians are the world's
largest shortwave broadcaster,
and their broadcasting require-
ments are generally about five
thousand frequency hours per
schedule, or about 30 percent of
all submitted requirements.
Consequently, the Russians
have the greatest number of col-
lisions with other participants.
The HFCC has found the most
efficient way of dealing with col-
lisions involving the Russians
has been to divide the collisions
and to set them up at two sepa-
rate tables at the conference.
The six member Russian dele-
gation generally divides into
two groups, one of which han-
dles the lower frequencies (6-11
MHz). and a second group with

handles collisions involving 13
MHz and higher.

Broadcasters who have prob-
lems involving the Russians
make an appointment to speak
to them. The Russian delegates
have been extremely cooper-
ative in the HFCC, and have
contributed toward the solution
of numerous conflicts.

The evolution of HFCC

Since the formation of the
HFCC its membership has dou-
bled; as a natural consequence
of this growth the number of
collisions and the number of so-
lutions has increased signifi-
cantly. At a recent conference,
there were 507 co-channel colli-
sions at the start of the con-
ference. By noon of the fifth and
final day the number had been
reduced to 299, an impressive
41 percent reduction in the
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most serious conflicts. This
may not sound like much im-
provement; however, consider
this: Each collision involves at
least two broadcasters. When
208 collisions are rectified, that
means at least 416 additional
uninterfered daily and weekly
broadcasts are transmitted for
the world to hear.

Rapid resolution of conflicts
has been brought about, in
part, by the application of dedi-
cated software, which has en-
abled the HFCC to provide the
conferees with daily, completely
up-to-date, usage books, re-
quirements lists, and lists of
collisions. In order to produce
timely lists, changes made on a
given day are collected at 4 M.
and inserted into the data base.
The computer processes the re-
quirement changes and prints
new lists that are available at
the start of the next day's pro-
ceedings.

Figure 3 indicates the short-
wave bands that have been gen-
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erally available to the partici-
pants. Since 1979 the bands
allocated to high-frequency
broadcasting have been ex-
panded twice. The latest expan-
sion occurred in 1992, but the
new frequencies allocated at
that time have not become uni-
versally available.

Unresolved problems

Like all human endeavors,
there are problems within the
HFCC which currently limit its
effectiveness. Several of these
are worthy of mention.

The frequency managers par-
ticipating in HFCC activities
have differing levels of technical
sophistication, and different
levels of experience. Neverthe-
less, the members treat each
other as co-equals. Those who
are more experienced have been
working with their counter-
parts in other organizations to
assist with the dissemination of
shortwave radio propagation
data, and with information
dealing with actual occupancy
of the shortwave bands.

The handling of in-season
changes has not yet been fully
mastered. The distribution of
information involving some 50
broadcast organizations is
sometimes cumbersome. Meth-
ods of distributing schedule
changes are constantly improv-
ing. They are not yet perfect.

The HFCC has evolved into a
highly productive group dedi-
cated to the solutions of prob-
lems in the high-frequency
bands being used for broadcast-
ing. Progress in the last five
years has been significant and
should continue as the software
continues to be improved, and
as participating broadcasters
become more aware of the real-
ities in specifying their require-
ments and the responsibilities
of coordination.

The future—more planning
Over the past fifty years there
have been numerous unsuc-
cessful attempts to plan the
bands used for shortwave
broadcasting. Such planning
attempts have failed because
the number of requirements
submitted by the broadcasters
has always far exceeded the

13600

2l

11975 12050

s I
9775 9900
LEGEND
Sl NOT YET AVAILABLE
ST EXPANDED 1992
| EXPANSION 1979
‘ AVAILABLE FROM 1/1/96
AVAILABLE 1979

FIG. 3—THESE ARE THE SHORTWAVE bands that are available to participants. They

have been expanded twice since 1979.

amount of available radio spec-
trum. To fit all the requirements
into a master plan would neces-
sitate either mandatory reduc-
tion of some of these require-
ments, or the massive expan-
sion of the bands allocated to
high-frequency broadcasting.
The most recent efforts to
plan the high-frequency bands
at high-frequency broadcasting
planning conferences in 1984
and 1987 left much to be desir-
ed. The HFCC conferences,
which are, in essence, short-
term planning exercises, have
provided the most viable means
of establishing a world-wide
planning model. The informal
approach taken by the HFCC
participants has provided a re-

laxed forum for solving many
problems, and suggests a world-
wide planning procedure.

By establishing regional com-
mittees like the HFCC for Asia
and the Far East, Africa and the
Middle East, Europe and the
Americas, a procedure exists for
coordinating up to 100 percent
of the world's shortwave broad-
casting allocations. Such infor-
mal regional conferences could
provide the world with the
framework for a revolutionary
planning procedure, offering a
degree of success never before
achieved in the arena of world
high-frequency broadcast plan-
ning. Such a revolution appears
to be a distinct possibility for
the future. Q0
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MARK O. BENDER

MOST VOLTMETERS HAVE A DIGITAL
or analog moving-needle dis-
play to indicate the voltage
being measured. However, the
tonal voltmeter, or TVM pre-
sented here emits a tone that
changes in pitch according to
changes in the voltage being
measured. While this is no sub-
stitute for the accuracy of a dig-
ital display, it can give a quick,
relative indication of a voltage
value without the user having
to stop and look at a display.

The TVM is a great time-saver
when performing quick voltage-
level checks as normally done
with a logic probe. If one reg-
ularly repairs or tests many of
the same circuits, a tonal pat-
tern of the various test points
will soon be recognized. Then,
any voltage reading that gener-
ates an unfamiliar tone will im-
mediately be suspected as an
indication of a possible problem
that can then be investigated in
greater detail with more sophis-
ticated test equipment. The
TVM is also a great way to find
voltage peaks or nulls when
making circuit adjustments.
The simple circuit’s main lim-
itation is that the input voltage
to be measured cannot be great-
er than the TVM circuit’s supply
voltage.

Circuitry

A schematic of the TVM cir-
cuit is shown in Fig. 1. The cir-
cuit is based on a CD4046B
phase-locked loop (PLL) IC with
a built-in voltage-controlled os-
cillator (VCO). The frequency of
the VCO is determined by the
voltage at pin 9, capacitor Cl1
between pins 6 and 7, potenti-

PARTS LIST

R1, R2—500,000 ohms, potentiom-
eter

R3-—20,000 ohms, potentiometer

R4, R5—10 megohms

C1—0.01 nF, ceramic disc

1IC1—CD4046B CMOS phase-lock-
ed loop, Harris or equiv.

1C2—CD4106B CMOS hex Schmitt
trigger, Harris or equiv.

8-ohm speaker, probe body and tip
(see text), shieided cable, 5-voit
power supply, enclosure, solder

TONAL
VOLTMETER

This circuit gives an audible
indication of voltage levels.

ON/OFF SWITCH

+5-TO +15-VDC
PROBE TIP gfvco VO Lt
(SEE TEXT) 5| N %
CAP A TO—
- TEST vCO |~
o 5 i
R1 CAP o2 —
15
B MAX. VZ—
T T FREQ. 5
INH
R2 IC1
500K 12 min,
- T | FREQ. sig. |14
= IN
R3
comp |3
A 4| vco N
: ouT
GND
SPKR 8

2 LN |
IC2-a ro |
1/6 4106 i
~AAA

vy '

R4 BRIDGE GAP
10MEG WITHFINGER | |
R TOTURNON | |
AVAVAV l
|
4 3 ' |
ic2b 4'
1/6 4106 |

FIG. 1—TVM SCHEMATIC. The frequency of the VCO contained within IC1 is deter-
mined by the voltage at pin 9, C1, R1, and R2.

ometer R1 at pin 11, which sets
the maximum frequency, and
potentiometer R2 at pin 12,
which sets the TVM's minimum
frequency.

The VCO output, which ap-
pears at pin 4, is normally fed
back into the comparator input
at pin 3. However, in this cir-
cuit, the VCO output drives a
speaker directly. The VCO oper-
ates while the inhibit line (iNH)
at pin 5 is held logic low, and it
turns off when inH is logic high.

A touch switch consisting of
two Schmitt-trigger inverters
(IC2-a and -b) turns the circuit
on and off to conserve power
when the TVM is not being
used. The touch switch can be
replaced with a standard SPST
switch, if so desired. This is rec-
ommended if you don’'t have a
Schmitt-trigger inverter and
don't want to purchase one.

The TVM emits a low tone

wWWWwW americanradiohistorv com

when reading a logic low. As
voltage input increases, the
tone pitch increases until the
input voltage reaches a logic
high. As the voltage input de-
creases, the pitch decreases.

Construction
The circuit is simple enough
for point-to-point wiring on per-
forated construction board: no
foil pattern is available. As men-
tioned before, a standard
switch can replace the touch
switch. If you use the touch
switch, bring the two touch
points shown in Fig. 1 (IC2 pins
1 and 6) to the outside of the
enclosure you use and connect
them to any pair of conductive
pads. Leave a gap between the
pads that you can bridge with
your finger.
A probe for the VCO input can
be made from a ball-point pen
Continued on page 79
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USERS—PITY THE NEWCOMER

oscilloscope user or a new digital stor-
age oscilloscope (DSO) user, you may
sometimes feel as if you have a whole
new set of terminology to understand.
And in fact, you do.

But help is on the way. We’ve com-
piled the following glossary of DSO
and other test and measurement terms
to help acquaint you with the exciting
new world of digital test equipment,
and to ease the transition from an ana-
log world to the digital storage realm.
Keep in mind, however, that there will
always be some overlap between the
two environments, and thus between
their respective terminologies.

To facilitate understanding all of the
terms, we've organized the glossary
around four general categories. Each
one describes a specific class of activi-
des that you will be performing with
your DSO. They are:
® acquisition
® viewing the signal
® interpreting the waveform
® storage

We hope you will find this a help-
ful guide to understanding DSO termi-
nology and some of the new capabili-
ties of your digital storage oscilloscope.

ACQUISITION
Acquisition — The process of sam-
pling signals from input channels, dig-

“Tektronix, Inc.

INDING YOUR WAY THROUGH THE MAZE OF TERMI-
NOLOGY IN TODAY’S TEST ENVIRONMENTS CAN BE A
CONFUSING EXPERIENCE FOR EVEN THE MORE EXPERIENCED

. IF YOU ARE A FORMER ANALOG

itizing the samples, processing the
results into data points, and assembling
the data points into a waveform record
to be stored in memory.

ADC, analog to digital converter —
A circuit module that converts a volt-
age or current (analog) into discrete
binary values (digital) that can be dis-
played or further analyzed.

Auto trigger mode — A trigger mode
that causes the oscilloscope to auto-
matically acquire a signal if it doesn’t
detect a triggerable event.

Average acquisition mode — A
mode in which the oscilloscope
acquires and displays a waveform that
is the averaged result of several acqui-

sitions. This reduces the apparent
noise.
Digital-to-analog converter — A

device that converts an input binary
code (digital) into a continuous vari-
able voltage (analog).

Digital Real-Time (DRT) digitizing
— A digitizing technique that samples
the input signal with a sample frequen-
cy of four to five times the oscilloscope
bandwidth. This technique is ideal for
capturing transient or single-shot
events.

Digitize — The process of converting
a continuous analog signal, such as a
waveform, to a set of discrete numbers
representing amplitude of the signal at
specific points in time.

A Glossary of DSO test ferms

ET, equivalent-time sampling — A
sampling mode in which the oscillo-
scope constructs a picture of a repeti-
tive signal by capturing some informa-
tion from each repetition.

GS/s, gigasamples per second —
One billion samples per second.
Normal trigger mode — A mode
where the oscilloscope only acquires a
waveform if a valid trigger event
occurs. :

Peak detect — An acquisition mode
for digital oscilloscopes that captures
and displays the extreme peaks of a sig-
nal.

Real-time — The actual time during
which a physical event takes place.
Real-time sampling — A sampling
mode in which the oscilloscope collects
as many samples as it can as the signal

- occurs.

Sample acquisition mode — A mode
in which the oscilloscope creates a
record point by saving the first sample
during each acquisition interval. This
is the default mode of the acquisition
system. '

Sweep — One horizontal pass of an
oscilloscope’s electron beam, from left
to right across the CRT. In digitizing
scopes, this spec has evolved into
time/division range.

Transient or single-shot event —
An oscilloscope-measured signal that
only occurs once. DSOs, especially,
digitizing real-time DSOs, excel at
capturing these kinds of elusive events.
Trigger — The circuit that initiates a
horizontal sweep on an oscilloscope
and determines the beginning point of
the waveform.

Trigger level — The voltage level
that a trigger source signal must reach

wwWwW americanradiohistorv com
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before the trigger circuit initiates a
sweep.

VIEWING THE SIGNAL

Active cursor — The cursor that
moves when you adjust the +/— rock-
er. The @ readout on the display
shows the position of the active cursor.
Cursors — Reference lines or markers
on an oscilloscope display that can be
aligned with a waveform to make accu-
rate measurements, expressed in volt-
age or time values.

Delayed sweep — An oscilloscope
function that permits delaying the start
of waveform display for a specified
time after a trigger event.

Envelope — The outline of a signal’s
highest and lowest values acquired over
many repetitions.

Horizontal bar cursors — The two
horizontal bars that you position to
measure the voltage parameters of a
waveform. The oscilloscope displays
the active cursor value with respect to
ground and the voltage value between
the bars.

LCD, liquid crystal display — A type
of display used on many handheld
oscilloscopes because of its easy read-
ability and low power use.

LED, light emitting diode — The
bright digital display used on many
bench test oscilloscopes.

Paired cursors — Two cross-shaped
cursors that automatically track the
vertical values of a waveform when you
adjust its horizontal position. The
oscilloscope displays the voltage and
time values between the paired cursors.
Pixel — The smallest image-forming
unit on a video display. The TekScope
display is 320 pixels wide by 240 pixels
high.

Pop-up menu — A submenu that
temporarily occupies part of the wave-
form display and presents you with
choices associated with the main menu
item selected.

Pulse — A common waveform shape
that has a fast-rising edge, a width and
a fast-falling edge.

Record length — The number of .

waveform points used to create a
record of a signal.

Resolution — The smallest unit that
can be detected and displayed by an
oscilloscope or other measurement
device.

Roll mode — The ability of a DSO to
continuously update its display memo-
ry as new data points are captured,
permitting continuous observation of
signal changes. Used with very slow
time base speeds.

Sawtooth wave — A waveform con-
taining a ramp and an abrupt return to
its initial value; its graphic plot has the
shape of sawteeth.

Selected waveform — The waveform
on which all measurements are per-
formed and which is affected by vert-
cal position and scale adjustments of
the oscilloscope.

Sinewave — The most common
waveform (and normal AC waveform)
whose graphic plot of voltage against
time has the shape of a sine curve.
Spike — A short duration pulse super-
imposed on an otherwise regular or
desired waveform.

Symmetry — A way of changing the
shape of the output signal waveform
without changing the signal frequency,
so the waveforms are not symmetrical
with respect to their longitudinal axis.
Vertical bar cursors — The two ver-
tical bars positioned to measure the
time parameter of a waveform record.
The oscilloscope displays the value of
the active cursor with respect to trigger
and the time value between the bars.
Vertical resolution — In a DSQO, this
value indicates how precisely the ADC
can turn input voltages into digital
values.

Waveform — A graphic representa-
tion of a voltage varying over time.
Waveform point — A digital value
representing the voltage of a signal ata
specific point in time. Waveform
points are calculated from sample
points and stored in memory.

XY format — A display format that
compares the voltage level of two
waveform records point for point, use-
ful for studying phase relationships
between two waveforms.

YT format — The conventional oscil-
loscope display format showing the
waveform voltage (on the vertical axis)
as it varies over time (horizontal axis).
Zoom — The ability to expand a par-
ticular segment of a waveform to see
details more clearly and to limit mea-
surements within a given region of
data. This capability is found only in
DSOs.
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INTERPRETING WAVEFORMS
Analog — Data in the form of contin-
uously variable physical qualities such
as voltage.

Automatic measurements — The
broad range of measurements per-
formed by the digital signal processors
in DSOs, including such measure-
ments as add, subtract, divide, multiply,
as well as more complex measurements
including averaging, FFT functions,
histograms and pass/fail testing.
Autoranging — Automatically selects
the appropriate range for making a
measurement.

Continuity — A test to verify electri-
cal conductivity from one point to
another.

Delay time — The time by which a
signal is retarded.

Diode test — A test to verify polarity
and to measure the forward voltage
drop of a semiconductor junction.
Distortion — An undesirable change
in the waveform of a signal. ’
Floating measurements — Voltage
measurements where the reference
voltage is not earth ground.
Frequency — The number of events
per unit of time for a periodic function.
Measured in hertz (Hz).

Gain — The increase in signal ampli-
tude as it passes through an amplifier
or other circuit, expressed as a ratio.
Glitch — An intermittent error in a
circuit.

Ground loop Current flow
between two or more ground connec-
tions, where each connection is at a
slighdy different potential due to the
resistance of the common connection.
Harmonic — A sinusoidal component
of a periodic wave with a frequency
that is an integral multiple of the fun-
damental frequency.

Impedance — The total opposition to
current in a circuit, composed of resis-
tance and reactance (inductive or
capacitive).

Linearity — The closeness with which
a quantity represents a straight line
when plotted against a variable.
Lissajous figure — A special case of x-
y plot in which the signals applied to
both axes are sinusoidal functions.
Useful for determining phase and har-
monic relationships. For a stable dis-
play, the signals must be harmonics.
Load — The impedance that a circuit
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TIPS FOR MAIL ORDER
PURCHASE

It is impassible for us to verify the claims of ad-
vertisers, inciuding but not limited to product
avaliability, credibility, reliabllity and existence
of warranties. The following information is pro-
vided as a service for your protection. It is not
intended to constitute legal advice and readers
are advised to obtain independent advice on
how to best protect their own interests based
upon their individual circumstances and juris-
dictions.

1. Confirm price and merchandise information
with the seller, including brand, model, color or
finish, accessories and rebates included in the
price.

2. Understand the selier’s return and/or refund
policy, including the allowable retumn period, who
pays the postage for returned merchandise and
whether there is any “restocking” or “return”
charge.

3. Understand the product’s warranly. |s there
a manufacturer's warranty, and if so, is it for a
U.S. or foreign manufacturer? Note that many
manufacturers assert that, even if the product
comes with a U.S. manufacturer’s warranty, if you
purchase from an unauthorized dealer, you are
not covered by the manufacturer’s warranty. If
in doubt, contact the manufacturer directly. In
addition to, or instead of the manufacturer’s war-
ranty, the seller may offer its own warranty. In
either case, what is covered by warranty, how
long is the warranty period, where will the prod-
uct be serviced, is there a charge for service, what
do you have to do to obtain service and will the
product be repaired or replaced? You may want
to receive a copy of the written warranty before
placing your order.

4. Keep a copy of ali transactions, including
but not limited to cancelled check, receipt and
correspondence. For phone orders, make a note
of the order including merchandise ordered, price,
order date, expected delivery date and salesper-
$On's name.

5. [ the merchandise is not shipped within the
promised time, or if no time was promised, with-
in 30 days of receipt of the order, you generally
have the right to cancel the order and get a re-
fund.

6. Merchandise substitution without your ex-
press prior consent is generally not allowed.

7. It you have a problem with your order or the
merchandise, write a letter to the seller with all the
pertinent information and keep a copy.

8. If you are unabie to obtain satisfaction from
the seiler, contact the consumer protection
agency in the seller’s state and your local Post
Office.

if, after following the guidelines, you experi-
ence a problem with a mail order advertiser
that you are unabie to resolve, please let us
know. Write to Advertising Department,
Gernsback Publications Inc., 5008 Bi-County
Bivd. Farmingdale, NY 11735.

Be sure to include copies of ali carrezpondenca.

presents to the output of the reference
instrument.

Loss — Power expended without
accomplishing useful work, typically
expressed in watts.

Modulation — A process by which the
amplitude, phase or frequency of a sine
wave is altered in accordance with
information to be transmitted.

Noise — Unwanted disturbances
superimposed on a useful signal that
tend to obscure its information con-
tent.

Output frequency — The frequency
of the signal produced by an instru-
ment.

Overrange — Signal amplitudes or
frequencies above the specified limits
of the instrument.

Peak-to-peak voltage (Vp-p) — The
voltage between the positive and nega-
tive peaks of a sine wave.

Phase — A relative quantity —
expressed in degrees of phase — that
describes the time relationship

between or among waves of identical
frequency; the frequency of the signal
determines the length of tdme corre-
sponding to one degree of phase.
Peak — The highest or lowest point of
a signal wave, referred to as the maxi-
mum voltage level measured for a zero
reference point.

Polarity — The positive or negative
direction of voltage or current.

Pulse amplitude — The difference
between the two states in a pulse, usu-
ally measured in volts.

Pulse fall time — The time interval
for the falling edge of a pulse to go
from 90% to 10% of the amplitude.
Pulse rise time — The time it takes
for the rising edge of a pulse to go from
10% to 90% of pulse amplitude.
Pulse width — The tme interval
between the 50% amplitude points of
the rising and falling edges of a pulse.
Ramp — The transition between volt-
age levels of a waveform where that
transition occurs at a constant rate of
change.

Response time — The time required
for a resulting condition to reach

Readers can contact ‘Tektronix by call-
ing 800-479-4490, Action Code 300.
Additionally, Tektronix maintains a
bome page at:

bttp://www.tek.com/Measurement
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steady state after variation of an input
quantity.

Ringing — A distortion, in the form of
circulating currents in the inductance
and capacitance, which usually follows
a major transition.

RMS — Root Mean Square—an
expression of the effective value of an
AC waveform.

Sensitivity — The smallest input sig-
nal to which an instrument can
respond.

Shunt — A conductor of known resis-
tance used to measure current flow
between two points in a circuit.

Signal path compensation (SPC) —
The ability of the oscilloscope to min-
imize the electrical offsets in the verti-
cal, horizontal and wigger amplifiers

caused by ambient temperature
changes and component aging.
Slew rate — The maximum limit,

under linear operating conditions, that
the speed of output voltage can change
with respect to change in input voltage.
Measured in volts per second.
Totalize — A measurement mode that
counts signal events at one-count-per-
event increments.

Vertical resolution — In a DSO, this
value indicates how precisely the ADC
can turn input voltages into digital val-
ues.

Vertical sensitivity — A value indicat-
ing how much an oscilloscope’s vertical
amplifier can increase a weak signal
voltage.

Wavelength — The distance between
two points of corresponding phase in
consecutive cycles of a periodic wave.

STORAGE

Memory store/recall — Stores a
setup, waveform or series of waveforms
in memory that can be recalled at a
later time.

Min/max store — The min/max func-
tion captures and stores minimum and
maximum readings in memory and can
be used to monitor a signal for seconds
or days.

Reference waveform — A saved
waveform selected for display. Some
DSOs can display two reference wave-
forms simultaneously.

Relative reference — Stores a read-
ing in memory and shows the differ-
ence between it and any future read-

ings. ()


www.americanradiohistory.com

over a fundamental or two, so let’s get
right to it.

Vectors

A scalar quantity has one simple
value, such as three quarts of milk. A
vector, on the other hand, quantity
relates rwo or more values. A car may
travel at a scalar speed of 35 miles per
hour, or travel at a vector velocity of 35
miles per hour to the northwest.

As Fig. 1 shows, any two dimen-
sional vector can be drawn as an
arrow. The length of the arrow tells us
how strong the vector is and the direc-
tion of the arrow can tell us exactly
where it is heading.

If you plot any vector graphically,
you have a choice of many different
coordinatre systems. "The rectangular
coordinate system will go “so many
steps over” and “so many steps up” to
define a vector.

For instance, in electronics you
often will plot real power left to right
and the reactive power up and down.
Real power is power that is actually
generated or consumed in resistors or
generators. Reactive power is power
that gets swapped back and forth as
energy storage between inductors and
capacitors in your circuit.

The convention is to put resistors
to the right, inductors up, gencrators
(or “negative resistors”) left, and the

THAT SURE APPEARS REASONABLY PRICED AND
EXTREMELY EASY TO USE, ESPECIALLY FOR COMPASS AND NAV-

IGATION APPLICATIONS. BUT FIRST, I THOUGHT WE MIGHT GO

capacitors down. “East” is defined as
the zero axis, such as you'd get when
routing current into a resistor.

A phase angle is usually defined
counterclockwise from 0 on up to 360
degrees, with zero degrees heading
east. Some phase angles can also be
separately defined as 0 to 90 degrees
lagging as you go more inductive. Or
as 0 to 90 degrees /leading as you go
more capacitive.

In other times and places, you pick
other schemes for your rectangular
coordinates. Most geographic maps
place north as “up” or to your “top”,
and then express the besring as so
many degrees clockwise. Southwest is a
bearing of 225 degrees. Needless to
say, it is important to use the same ori-
gin, notation, and angle direction con-
ventions as everyone else.

Sometimes it is best to use a vector
as an arrow pointing in a direction.
For example, an impedance of 5 ohms
at a phase angle of 53.13 degrees lag-
ging. When you do this, you are said
to be in polar coordinates. Other times,
it is better to resofve a vector into its
rectangular component parts; 4 ohms
resistive and 3 ohms inductive, for
example.

Simple high school trigonometry
can get you between rectangular and
polar coordinates. Say you have an
electronic vector in polar coordinates

BY DON LANCASTER

An introduction to vectors, Eanth-field
magnetometry, new flux-gate sensors
and IGS, and more

WE HAVE A NEW MAGNETIC SENSOR THIS MONTH

that has a strength - and a direction of
q degrees. The resolved x and y rec-
tangular components will be

x = cosO

y=7sin©O

To get to polar from rectangular

coordinates, just remember the Indian
chief who was running those fertility
experiments: The sum of the squaw on
the hippopotamus hide equals the sum of
the squaws on the other two bides. Or,
more conventionally:

r=\x+ _y}
And the phase angle
O = tan- (y/x)

tan—+ is math shorthand for arctan
or “the tangent whose angle is”.

Details end up somewhat different
with geographic maps. You substitute
north for your x component and east
for the y component to get the correct
bearing using the above equations.

Earth field magnetometry

Bunches of helpline calls lately on
measuring the Earth’s magnetic field:
for the solid state compasses used in
orienteering, surveying, or caving; for
vehicle and robotics navigation; for
old archaeological mapping; for virtu-
al reality headgear; or for research
into earthquake detection.

The earth 1s a giant magnet most
likely created by its spinning liquid
nickel iron core. At any point on the
earth surface, you'll find a three
dimensional magnetic vector having x,
y, and z components. The up and
down part is known as magnetic incli-
nation and can be measured with a dip-
ping needle. The inclination varies with
latitude; it ends up as horizontal near
the equator and as vertical near the

www americanradiohistorv com
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new from

DON LANCASTER

ACTIVE FILTER COOKBOOK

The sixteenth (1) printing of Don's bible on analog
op-amp lowpass, bandpass, and highpass active
filters. De-mystified instant designs. $28.50

CMOS AND TTL COOKBOOKS
Millions of copies in print worldwide. THE two

books for digital integrated circuit fundamentals.

About as hands-on as you can get. $24.50 each.

INCREDIBLE SECRET
MONEY MACHINE I

Updated 2nd edition of Don's classic on setting
up your own technical or craft venture. $18.50

LANCASTER CLASSICS LIBRARY

Don’s best early stutf at a bargain price. Includes
the CMOS Cookbook, The TTL Cookbook, Active
Filter Cookbook, PostScript video, Case Against
Patents, Incredible Secret Money Machine Ii, and
Hardware Hacker It reprints. $119.50

LOTS OF OTHER GOODIES

Ask the Guru lorllorill . ... .. . $24.50
Hardware Hacker it or Ilf $24.50
Micro Cookbook | $19.50
PostScript Beginner Stuff. $29.50
PostScript Show and Tell. $29.50
intro to PostScript Video $29.50
PostScript Reference Il $31 50
PostScript Tutorial/Cookbook $19.50
PostScript by Example $31.50
Understanding PS Programmmg $29.50
PostScript: A Visual Approach. $22.50
$24.50
$22.50
$19.50
$15.50
$24.50
8380 016}
FREE
FREE

PostScript Program Design .
Thinking in PostScript
LaserWriter Reference.
Type 1 Fonl' Format
Acrobat Reference . . .
Whole works (all PostScnm)

Synergetics Surplus Catalog .
Technical Insider Secrets. .

POSTSCRIPT SECRETS
A Book/Disk combination crammed full of free
fonts, insider resources, utilities, publications,
workarounds, fontgrabbing, more. For most any
PostScript printer. Mac or PC format. $29.50

BOOK-ON-DEMAND PUB KIT

Ongoing details on Book-on-demand publishing,
a new method of producing books only when and
as ordered. Reprints, sources, samples. $39.50

THE CASE AGAINST PATENTS

For most individuals, patents are virtually c%nain
o resuit In a net joss of sanity, energy, time, and
money. This reprint set reveals to you tested
and proven real-world alternatives. $28.50

BLATANT OPPORTUNIST |

The reprints from all Don’s Midnight Engineering
columns. Includes a broad range of real world,
proven coverage on small scale technical startup
ventures. Stuff you can use right now. $24.5

RESOURCE BIN |

A complete collection of all Don’s Nuts & Volts
columns to date, including a new index and his
master names and numbers list. $24.50

FREE SAMPLES

Visit The Guru's Lair at http://www tinaja.com
for interactive catalogs and online samples of
Don's unique products. Searchable reprints and
reference resources. too. Tech help, hot links to
cool sites. consulttants.  email: don@tinaja.com

FREE VOICE HELPLINE VISA/MC

SYNERGETICS
Box 809-EN
Thatcher, AZ 85552
{520) 428-4073

CIRCLE 205 ON FREE INFORMATION CARD

will convey the vector’s direction...

A vector can be shown in its polar coordinate form as an arrow. The length of
the arrow r conveys the vector’'s magnitude and the positioning 8 of the arrow

On the other hand, if you are using "map" or
to the top and east is to the right. Bearings are measured clockwise from
north. The bearing of the very same vector Is now 53.1 degreest

|n this example, we have a vector that is five units long. Made up of whatever
four blocks stand for on the horizontal x axis and whatever three blocks stand
for on the vertical y axis. These blocks are in rectangular coordinate form.

It you are using "math® or "electronic" coordinates, real power relates along the
x axis and reactive power along the y axis. Phase angies are measured
counterclockwise from due east. In this case, we might be showing a 5 Ohm
impedance with a 4 Ohm rea!l component and a 3 Ohm reactive component.
The phase angle of our vector is easily found to be 36.9 degrees.

"geographic" coordinates, north is

Thus, when in Rome... It is extremely important to use both the axis and the
angle direction conventions that are consistent with the intended use.

It you are using electronic coordinates, these trig relationships get you from
polar to rectangular coordinates and back again...

X = rcos®
y = rsin®
r= /xPey?
0 = tan'(y/x)

FIGI.. -1;-_A VECTOR GETS USED to represent a re!ationshipﬂbetween two or more inde-
pendent quantities. Here’s some of the fundamentals.

poles. The back and forth part is
known as a magnetic deelination and is
what gets measured with a compass.
The difference between where a com-
pass points and where you arc heading
is called a bearing.

For accuracy, the declination and
inclination mast be kept separate. For
reliable readings a compass must be held
absolutely level! Some precision boat
compass mountings are known as rin-
nacles. They are either floated on some
liquid or are gravity-gimbal mounted
to keep them level.

Note that a compass does nof point
true north. It points somewhere near
true north to an eternally wandering
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magnetic pole. Thus, it is very impor-
tant for vou to distinguish between
true north and a magnetic north. Here
in Arizona, the declination is some 13
degrees easterly. Which says that a
compass points badly to the east of
where it is supposed to. Premium
compasses and survey gear will have a
provision that lets you automatically
subtract out this error. If you use this
feature, be sure it is correct for where
you are.

In Kansas, there is very little error
between true north and magnetic
north. This is along the line of zero dec-
lination. But, when you are not in
Kansas anymore, the rule is the error
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For maximum "north® output,
orient horizontally aiong
an east-west axis.

regulated +5vdc
at 12 milliamperes
from power supply.

black white

The output is a high fevel
ultrasonic square wave that

tracks the magnetic field strength.

FIG. 2—THE FGM-1 MAGNETIC FIELD SENSOR is extremely easy to interface to micro-
controliers. Obvious uses include vehicle detectors, solid state compasses, navigation

aides, and virtual reality apps.

points to Kansas. In California, the
compass points to the right of where
you’d expect it to. In Vermont, it will
point to the lefz.

Despite its humongous size, the
earth’s field at any locale is rather
weak. One gauss is the nominal field
strength. At mid-latitudes, 0.6 gauss is
much more typical. An older field
measure is the gamma. You will find
100,000 gammas in a gauss.

It is extremely difficult to build an
electronic solid-state compass having
an accuracy that is better than a few
degrees. A minimum of twelve bits of
resolution is an absolute must, but
fourteen to sixteen bits are preferred.
Temperature and calibration effects
cut into this margin. A level scheme of
one sort or another is mandatory.

Also required is some method to
compensate for nearby metal. Parts of
an automobile exude ten times or high-
er fields than the one you want to mea-
sure. A well designed digital car com-
pass offers some calibration procedure
you have to go through, such as driving
around the block exactly one time. One
classic paper on all this is called Earth’s
Field Magnetometry by W. F. Stuart, in
the Reports on Progress in Physics, 1972,
vol 35, on pages 803-881.

Some approaches
The classic approach to a compass

is to magnetize something and float it.
Another is to mount it on leveled low
friction bearings. It will continuously
try to point to the north. Obvious
problems here include damping, “stic-
tion,” and wvibration. It is also real
tricky to get a digital data conversion.

There are quite a few Hall Effect
devices cheaply available. These are
usually transistor sized devices that
produce a digital or analog output

when any magnet gets placed nearby.
Allegro and MicroSwitch are typical
sources for these. Unfortunately,
today’s Hall Effect devices aren’t near-
ly sensitive enough for earth magne-
tometry uses. They will usually miss
by a factor of one bundred or more.
You'll also find magnetoresistor compo-
nents: resistors whose value changes
with magnetic field strength. Unfor-
tunately, every magnetoresistor I have
seen has such incredibly bad habits as
to make it rotally useless for earth field
magnetometry. Today’s magnetoresis-
tors aren’t all that accurate or linear,
have a strong temperature depen-
dence, need bias magnets, and offer
poor cross-axis sensitivity. They also
have the nasty habit of suddenly turn-
ing themselves inside out without
warning—literally flipping out!

A proton precession magnetometer is a
bottle of pure water that has a coil
around it. The heavy current through
the coil can suddenly cease, causing
wobbling of certain spinning water
molecules. This precession in turn can
induce a noisy and sub-microvolt
audio signal around 1500 hertz back
into the coil for a tiny fraction of a
second. Accurately measuring that fre-
quency indicates the strength of the
magnetic field. Sensitivity can be
exceptionally high.

The proton precession devices are

*south” "east or west" "north*
1
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FIG. 3—THE TIME PERIOD OF THE FGM-1 increases or decreases with changing mag-
netic field strength and polarity. The initial 6% linearity can be significantly improved by
table lookup or by using field nulling techniques.

MON SOIUOJJO8|T ‘9661 Jequaidss


www.americanradiohistory.com

Electronics Now, September 1996

3

O
FGM-1 o
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F1/1024
F1/4096
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(b) Downsampling by digital mixing.

FIG. 4—THE FGM-1's OUTPUT SIGNAL can be reduced in frequency for accurate con-

versions in certain low end microcomputers.

scalar sensors that measure on/y a total
field and nor its direction. While pow-
erful for archaeological mapping and
oil exploration, there is no way to
make a compass out of one.

Instead, the mainstream solid state
compass sensor for years has been the
fluxgate. A fluxgate is simply a lower
cost bard saturating magnetic core
with a drive winding and a pair of
sense windings on it. Typically, a
toroid will be used. A drive winding
goes round and round the core as a
normal toroid winding. These sense
windings are often wound flat on the
outside of the core, and are arranged
precisely at 90 degrees to each other.

When not energized, a fluxgate’s
permeability “draws in” the earth’s
magnetic field. When energized, the
core saturates and then teases to be
magnetic. As a switching occurs, the
earth’s field is drawn into or released
from the core, resulting in a small
induced voltage that is proportional to

the strength and direction of the exter-
nal field. This voltage pulse is often at
the second bharmonic of the drive wave-
form, allowing for fairly simple signal
extraction. For more background on
fluxgates, see hack12.pdf and back70.pdf
on wwu.tinaja.com. A rather expensive
ready-to-go source for these fluxgate
compasses is KVH Industries.

A well done Review of Fluxgate
Sensors did appear in Semsors and
Actuators A, volume 33 for 1992 on
pages 129-141, but your best starting
point on all this is the Magnetic
Mesurements Handbook by J. M.
Janicke, newly available from Magneric
Research. Included are full construc-
ton details on how to build up your
own fluxgate magnetometer compass.

A new fluxgate sensor

Several new fluxgate variations
have recently emerged. They still are
driven and cored small coils, but are
potentially a lot cheaper and allow

lower operating currents. The highest
profile source for these new products
has been Precision Navigation.

There is an exciting new Bridsh
magnetometer development from
SCL called the self-oscillating fluxgate.
It is offered in the US by Erich Kern
at Fat Quarters Software. The prices
start at around $35. Figure 2 shows
details on their FGM-3 sensor. You
basically have a small cylinder into
which you send 12 mA of regulated
+5 volts of DC and ground, and out
of which you directly will get a high-
level and microcontroller-friendly
squarewave. There’s no low level ana-
log circuitry and no signal condition-
ing involved! The temperature varia-
tion and the cross-axis sensitivities are
also low.

"The squarewave’s rizne period is pret-
ty much proportional to the field
strength. As Fig. 3 shows us, the time
period ranges from around 7 microsec-
onds at —0.6 gauss (south), to 14
microseconds at 0.0 gauss (east or
west), and up to 25 microseconds at
+0.6 gauss (north). The initial lineari-
ty is around 5 percent or so, but it can
be corrected down into the 0.3-percent
range for fractional degree accuracy.

These time periods are a tad fast
for certain older microprocessors to
accurately resolve. Figure 4 shows us
two methods of making the outputs
more micro friendly. A simple CMOS
4040 binary divider can be used to
directly lower the output frequencies
and thus lengthen the measurement
period. Or half of a CMOS 4013 D-
flop can be used to serve as a digital
mixer or downconverter. Downcon-
verting can give you a greater differ-
ence between minimum and maxi-
mum values. Note that creative PIC
machine-language programming can
eliminate the need for either of these
circuits by doing the same job in high-
speed internal firmware.

To build a compass, you can place
one FGM-3 on some spinnable level
surface. Or you might use a pair of
these at right angles to each other.
There is also a new dual unit called
the FGM-2. This one is disk shaped,
being a tad over an inch in diameter
and a quarter inch thick. The free SCL
ap notes show you simple octant algo-
rithms that get rid of any fancy math.
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Andrews Decal

6559 N. Avondale Avenue
Chicago, IL 60631

Tel: 312-775-1000

Bertonee

184 High Street
7th Fl.

Boston, MA 02110
Tel: 800-510-5400

Clegg

19220 S. Normandie Avenue
Torrance, CA 90502

Tel: 310-542-1600

Instant & SC Printer
425 Huehl Rd,, Bidg. 11
Northbrook, IL 60065
Tel: 708-564-5940

National Semiconductor
2900 Semiconductor Rd.
Santa Clara, CA 95052
Tel: 800-272-9959

Paper Plus

300 Oceangate #3800
Long Beach, CA 90802
Tel: 213-436-8291

Pericom

2380 Bering Drive
San Jose, CA 95131
Tel: 408-435-0800

Philips Semiconductor
811 E. Arques Avenue
Sunnyvale, CA 94088
Tel: 800-234-7381

Specialized support chips are also
available. For example, their SCL001
is for field nulling gauss meters, the
SCL002 is for vehicle detectors, and
the SCLOO6A for single-axis earth
magnetometry. The Basic Stamp or
another PIC is your obvious choice
for interface and display. Stay tuned
for more.

Magnetometry resources

For this month’s resource sidebar,
I've gathered together a few places to
go for more compass info. Dinsmore is
big on low-cost and low-resolution
devices based on moving magnets and
Hall sensors. Honeywell is into over-
priced magnetoresistors. Your useful
tech journals include  Sensors,
Measurement & Control, the ITS World
(Integrated Transportion Systems), or
GPS World. Books on all this are
available from the Navtech Bookstore. 1
have also got some key navigation and
GPS web site links up for you on my

Power Integrations
477 N. Mathilda Avenue
Sunnyvale, CA 94086
Tel: 408-523-9265

Quick Printing

1680 S.W. Bayshore Bivd
Port St. Lucie, FL 34984
Tel: 407-879-6666

Raychem

300 Constitution Drive
Menlo Park, CA 94025
Tel: 800-227-7040

Synergetics

Box 809

Thatcher, AZ 85552
Tel: 520-428-4073

M

3M Center Bldg.
St. Paul, MN 55144
Tel: 800-826-4886

Velcro Systems

406 Brown Avenue
Manchester, NH 03108
Tel: 603-669-4892

Web Master

492 Old Connecticut Path
Framingham, MA 01701
Tel: 508-872-0080

WEB Trac/LDS

571 Central Avenue
Murray Hill, NJ 07974
Tel: 800-ASK-L.DSI

Web site, www.tinaja.com.

Web hits and misses

You don't have to be on the web all
that long to discover that wuw means
world wide wait and url stands for utter-
ly rancid location. You will also see lots
of people ranting and raving over the
number of birs their site gets. Just what
is a hit? Well, a hir is an obscenely
bloated and utterly misleading measure
of the supposed popularity of a web
site. So much so that bits are a totally
useless index of your site’s popularity!

Unlike any book reader or a store
customer, web site access gets done in
bits and pieces. One web page or one
file at a time. As these bits and pieces
are sent, they get recorded in a pair of
very important files, called the /g file
and the error file. Your access provider
should tell you how to get at these
crucial files. They are ordinary text
files that can easily he copied to host.
Each access is noted as a one line

record of characters in the log file.

So is an access a hit? Uh, not so
fast. Typical access to your home page
probably also grabs some wallpaper,
some buttons, and some fancy rules.
Which also will go into your log file. Is
this one hit or four? If the same visitor
comes back in a few minutes, is this
the same hit or a new one? Or a few
hours? Or a few days?

What if the visitor is really some
spider from a search service? Is this a
hit? How many? What if you have no
foreign sales or support. Do foreign
hits count? What if someone takes one
look at your home page and then
quickly leaves?

These log files tell you about each
visitor. Which pages he requested in
what order. Plus how he left and any
site. bugs they discovered along the
way. These mistakes are summarized
in the separate error file.

Your simplest and cheapest way to
measure site “hits” is to note the
change of size of your log file each day.
Divide by 75 to get your total number
of hits. The 75 comes about because
there are around seventy-five charac-
ters in an average log line. What if you
want to know exactly how many left-
handed Brazilian cat fanciers visit your
site at 2 a.m, on Tuesdays? You can
snoop around inside your log file to
extract all this info. This is especially
easy to hack using the general purpose
PostScript computing language. Just
write the file to your printer’s hard
disk. But any old data word processor
or database tool will work.

There are quite a few sources for
hit analysis software. One shareware
location is www.lds.com with their
Webtrac product. This one generates
all sorts of fancy printed reports and
colorful graphs and charts. Your best
overall measure of the performance of
your web site is how many people
actually get far enough to fully down-
load a lengthy file that you really want
them to, such as a catalog or some hot
new content.

All of which leads to an “exchange
rate” between hits and useful visitors.
For one month, a while back, when it
was just starting, my new wwu. tina-
ja.com received some 18,000 “any
page” US hits, while actually sending
out 285 catalogs. My web exchange
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EARTH'S FIELD MAGNETOMETRY RESOURCES

Allegro Micro Systems GPS World Magnetics Inc
Box 15036 859 Willamnette St. Box 391
Worcester, MA 01605 Eugene, OR 97440 Butler, PA 16003

Tel: 508-853-5000

F.W. Bell

6120 Hanging Moss Road
Orlando, FL 32807

Tel: 407-678-6900

Dinsmore Instrument ITS World Micro Switch
1814 Remell St. 859 Willamete St. 11 W. Spring St .
Flint, MI 48503 Eugene, OR 97401 Freeport, IL 61032

Tel: 313-744-1330

Fat Quarters Software
24774 Shoshonee Drive
Murrieta, CA 92562

Tel: 909-698-7950

Ferroxcube

2001 W. Blue Heron Blvd.
Riviera Beach, FL 33404
Tel: 407-881-3200

rate here would appear to be around
63:1.

Which leads to this rule: To find
your useful web site visitors, divide
your total hits by sixty or your log file
characters by 4500.

Post-it note opportunities

Making up custom ink jet or laser
printed Post-it notes is an obvious
local service opportunity. For higher
quantities, several sources advertise in
Quick Printing and Instant Printer
magazines. Doing your own notes has
certainly been possible, but this has
been rather labor intensive.

The usual do-it-yourself ploy is to
make up a carrier sheet with marked
rectangles on it, stick a blank note on
each one, print your sheet, and then
manually stack the results into pads.
Another technique is post-applying a
gentle spray-on adhesive.

3M has come up with an interest-
ing alternative that greatly reduces
your custom post-it note labor and
hassle, but at higher materials cost.
What they have done is taken fwo
sheets of paper and applied magic glue
in exactly the right places. They then
stuck these two sheets together with
the glue on the inside.

You'll then print both sides of the
sheet in some eight-up note pattern.
Next, you peel each sheet pair apart,
flip the bottom sheet and restick them
together, which gives you a pad of 8-up
note stock. Finally, you cut up the indi-

Tel: 503-343-1200

Honeywell

12001 State Hwy. 55
Plymouth, MN 55441
Tel: 800-323-8295

Tel: 503-343-1200

KVH Instruments
110 Enterprise Center
Middletown, RI 02840
Tel: 401-847-3327

Magnetic Research
122 Bellevue Ave.
Butler, NJ 07405
Tel: 201-838-6348

Tel: 412-282-8282

Tel: 412-343-9666

Tel: 815-235-6600

Cave Ave.
Tel: 205-852-1300

vidual notepads using a paper cutter or
shear. Since it is much easier to fuss
with one big sheet than eight little
ones, the hassles are greatly reduced.

The 3M product is called Post-it
On-Demand Notepaper. These should
be available at Paper Plus and other
retail or direct-mail chains. Bunches
of additional tech venture opportuni-
ties appear in my Incredible Secret
Money Machine I1.

New tech lit

From National Semiconductor comes
a whole slew of fat resources. Included
are databooks on Power ICs, Data
Acquisition, Operational Amplifiers,
Analog Products, and on Application
Specific Analog.  From  Philips
Semiconductors, a freebie—Car Radio
Designer’s Guide. From Raychem comes
a Circuit Protection Databook. From
Pericom, a new data book on high per-
formance CMOS and BiCMOS inte-
grated circuits is now available. Some
free samples of line operated switch-
mode TOPSwitch circuits are obtain-

NEED HELP?

Phone or write all your US Tech
Musings questions to:

Don Lancaster
Synergetics

Box 809-EN
Thatcher AZ, 85552
Tel: 520-428-4073

US email: don@tinaja.com
Web page: http://www.tinaja.com

Measurement & Control
2994 W. Liberty Ave.
Pittsburgh, PA 15216

Natl. Speleological Society
Huntsville, AL 35810

Navtech Books & Software
2775 S. Quincy St., #610
Arlington, VA 22206

Tel: 800-NAV-0885

Phillips Magnetics
1033 Kings Highway
Saugerties, NY 12477
Tel: 914-246-2811

Precision Navigation
1235 Pear Ave, Suite 111
Mountain View, CA 94043
Tel: 415-962-8777

Sensors

174 Concord St.
Peterborough, NH 03458
Tel: 603-924-9631

TDK

1600 Feehanville Dr.
Mount Prospect, IL. 60056
Tel: 708-803-6100

Walker Scientific

Rockdale St.
‘orcester, MA 01606

Tel: 800-962-4638

able from Power Integrations, along
with ap notes.

Decal papers for your own custom
decals are offered by Andrews Decal.
Free samples of One-Wrap Straps are
available from Velcro Systems.

An extensive line of very low cost
sound systems for greeting cards and
ad specialty items are made by Clegg
Industries. Smaller replacements for
neon animation transformers are now
offered by Bertonee. Webmaster is yet
another of those brand new internet
magazines.

For most individuals and smaller
scale startups, most of the time,
involvement with patents is virtually
certain to end up as a totally uselesy
waste of time, energy, money, and san-
ity. Find out why in my Case Against
Patents package, along with tested and
proven alternatives that work in the
real world. It is available per my near-
by Synergetics ad.

And don’t forget that ['ve got a hot
new Web site up at www.tingja.com
Your quickest way to pick up my cata-
logs is as syncat01.pdf and surpcatO1.pdf
at this location.

Finally, contacts for most of the
mentioned items appear in our Nawmes
and  Numbers or  FEarth’s Field
Magnetometry Resources sidebars locat-
ed elsewhere in this article. Be sure to
check these first. As usual, a no-charge
US technical helpline is available per
the Need Help box. Let’s hear from
you! [EN|
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The Four-Year Electronics Degree

Program That Really Hits Home!

Bring The Technology Home With A Bachelor Of Electronics

Engineering Degree. No Hassles. No High Cost!

Nowss the time to prepare for a profitable career.

We've lowered the cost of
higher education.

It's true! You can earn a four-year
Bachelor of Electronics Engineering '
Technology degree today ... and
prepare yourself for a high-paying
electronics career ... without quitting
your job or ever leaving your home.
Because World College, an affiliate of
the Cleveland Institute of Electronics,
offers you the total flexibility of indepen-
dent study programs proven effective for
people like you who truly want to suc-
ceed! World College independent study
lessons help you build valuable skills

Mail/Fax Today
or Call

1-800-696-7532

step-by-step, and expert instructors are
personally available to you with a toll-free
call. What a way to earn an education!

Aworld of opportunity.
Where is your career headed?
With a four-year bachelor’s degree
from World College, you call the shots,
choosing from incredible, high-paying
a‘bpegtumtnesjn gléc gCtronics, tele-
c!zmmunicanons computer electrical

~ power;and many dther growing fields.

World College gives you the skills,
the knowledge, the power to take
advantage of your best opportunity in
electronics. And you can do it all at
your own pace!

Withoutleaving home.

World College continually works
to provide its students with the most
advanced education tools. From the
latest equipment and reference books
i breakthrough computer-simulated
experiments, students are exposed to
the latest technological advancements.

All the equipment, parts, and soft-
ware you need are included'in your
affordable tuitionﬁ'ncluding more than
300 hands-on lab experiments you
can complete in your home.

Chooseyour own pace.

Earn your bachelor’s degree
on your time — and at your pace —
because you pay tuition to World
College only as you complete the
upper-level semesters close to
graduation. The faster you make it
through, the less you pay. So you
have an incentive to make your future
happen quickly — yet the freedom
to choose your own pace!

Send today for your FREE
course catalog — and give yourself that
future you've always wanted —
with an electronics degree education
from World College.

Take charge of your future in electronics.

Wvrw amerieancaciohistory com

Four Powerful Reasons

To ConnectWith
World College Today:

Earn your four-year
degree!

1.
2.
-
4,

Self-paced
training!

Independent study in
your home!

Expert
instruction!

F———————-

Give MeThe
Power! —
Send me a FREE 2IuUbY
World College course [ i i
catalog today! / Q\\\\\‘

(Please Print Neatly)
Name
Address
City
State, Zip
Phone ( )

Age

For faster service, call
1-800-696-7532,
orcall
1-804-464-4600.

Or fax this coupon to
1-804-464-3687.

(@@

WORLD

COLLEGE

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

|l CIE|

Affiliated with
Cleveland Institute of Electronics
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COMPUTER CONNECTIONS

Java an the DLB

Ite:ll you which of us played the straight

man, and which the wisecracker.

Java is a programming language.
(Another programming language!) Java is
derived from today’s most popular
programming language, C++. (Big
deal) Java is simpler than C++
because, like Basic, it has no pointers,
and it does automatic memory man-
agement. (Wow. A better Basic than
Basic,) It’s also like Basic in thatitis not
compiled to machine language, but to
an intermediate “p-code” that is subse-
quently executed on the run-time plat-
form by a Java interpreter. (Now there’s
a potential speed demon.) It was created
at Sun Microsystems—not Microsoft.
(Actually, that is interesting) As with
Web-browsing technology, Java runs
equally well on disparate platforms.
(Equally poorly, you mean.)

Sun and other companies are
designing Java CPU’s that can execute
Java p-code directly. (Will it run on a
65022 Will there be an Amiga port?) All
the major software-tool vendors,
including  Microsoft, Borland,
Symantec, and others, are rushing
Java-development tools to market. (So
will it download nudie GIFs any faster?)

Java was originally developed as a
language to control programmable
TV-set top boxes—like today’s cable
converters on steroids. (50,000 chan-

a FRIEND AND I WERE TALKING THE OTHER DAY ABOUT
HOW JAVA, THE INTERNET, AND INTERNET TERMI-
NALS ARE CHANGING THE WORLD. YOU MAY FIND PORTIONS

OF OUR DISCUSSION INTERESTING. BUT I'M NOT GOING TO

nels and nothing’s on.) Even Microsoft
is endorsing it—sort of. (Deja vu all
over again, Yogi?) People are fed up
with huge monolithic everything-
including-the-kitchen-sink applica-
tions that gobble disk space, take for-
ever to load, and 90% of which never
gets used by 90% of the population.
(Heas; hear!) Small Java-based pro-
grams (“applets”) will allow us to

1 Word - BENCHI43 doc
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recover disk space, eliminate wait, and
provide simplified centralized man-
agement and control over the apps.
(Who will police the Java police?)

Then our conversation shifted to
hardware, to the so-called internet
terminal, #.k.4. network computer,
a.k.a. simply interactive PC. The main
idea is a $500 box with no disk drive
and no monitor, but with built-in
Internet connectivity.

Everybody knows that setting up,
maintaining, and upgrading the aver-
age computer system is difficult, time-
consuming, and expensive. (Like walk-
ing and chewing gum, right?)
Corporations have difficulty showing
how computers improve productivity
at all, but their negative cost impact is

1M 15

*—= Besin Header Tahle

YRRER W 0]

Ct== End Header Table

FACE aRIel SAZE 2

FIG.1—THE SEMWARE EDITOR (TSE) is a powerful character-mode text editor that
works great for editing everything from system configuration files to HTML code to pro-

grams in C and Basic.

www americanradiohistorvy com



www.americanradiohistory.com

visible for all. (I not going back to a
typewriter.)

Suppose that computers could be
made truly appliance-like, even sim-
pler than the Mac. (And suppose we all
decide to limit ourselves to whatever we
managed to learn by third grade.)
Suppose they were truly plug-and-
run, like toasters. No. hardware
upgrades or maintenance, and soft-
ware that is self-healing, self-upgrad-
ing, self-maintaining. (Because it doesn’t
do anything.)

Suppose the paradigm represented
by web browsers becomes the user
interface—for everything. (Suppose we
stop eating protein.) Telephones, TVs,
microwaves, stereos—and computers.
All have a simple point-and-click
interface. People select things from
lists. People accomplish tasks rather
than getting mired down in how to do
them. (Gee, it’s dumb and dumber,) The
focus shifts to tasks, not tools.

Anyway, that’s enough dialog for

now.

If Java wins

Seriously: Imagine a world with a
different kind of computer infrastruc-
ture. Forget about terms like CPU,
megabyte, megahertz, video adapter,
serial port, network interface card,
etc., etc., etc., ad nauseam. Think
about things like screwdrivers, ham-
mers, pliers. Dedicated tools for dedi-
cated tasks.

By contrast, today’s PC, and most
of the software that runs on it, was
designed from the ground up with the
“Swiss Army Knife” philosophy.
Everything was made as general-pur-
pose as possible. And that was good.
That’s what fueled early growth of the
PC industry. In fact, every attempt to
decrease the general-purposeness of
any part of the system was universally
rejected. Early versions of OS/2 and
IBM’s MicroChannel-bus architecture
are prime examples.

The PC also represented a socio-
logical response to the then-central-
ized planning and control of comput-
er resources. The early user said, “I
don’t need to wait for The
Committee. I can do it myself.” Now
corporations are saying, “Yes, maybe
you can do it yourself, but most can’t,
and for the sake of efficiency (read:

better competitiveness in the global
market—you’d rather have less con-
trol over your computer at work than
no job because we're going out of
business)—for the sake of efficiency,
we're rescinding some of the comput-
er freedoms you've enjoyed till now.”

But now think about a Dumb Little
Box (DLB), that is easily configured,
maintained, and upgraded—all via
remote control, i.e., the network. If a
box needs a new OS upgrade, it’ll get
it itself next the next time it logs on.
Need an application upgrade?
Likewise.

Some in the PC industry are
threatened by the DLB. If universally
adopted, it could put a lot of comput-
er professionals out of work. It could
also wreak havoc with both hardware
vendors and software developers.

But let’s be realistic. The DLB
won’t be universally adopted; it can’t
be. People who create—writers, engi-
neers, analysts designers—will need
general-purpose machines that can
adapt to various tasks.

On the other hand, low-skill repet-
itive work situations would be prime
targets for DLBs. For example, the
DLB could displace dedicated hard-
ware such as smart cash registers,
credit-card validation systems, point-
of-sale terminals, warehousing and
inventory tracking, lookup devices in
music and book stores, telemarketing
systems, pay phones, vending-
machine controls, keyless entry sys-
tems, stereo systems, TV sets, smart-
home control systems, fax machines,
automotive control systems, factory
data-collection and monitoring sys-
tems, and on and on and on, to the
point where anything that has a but-
ton or a wire becomes a target for a
DLB running Java.

In this scenario, the DLB becomes
truly ubiquitous, and costs plummet,
unlike anything even we in the PC
industry have seen so far. Gone will be
all technically interesting but propri-
etary controllers, microcontrollers,
and embedded languages like Basic, C,
and Forth. Computer Science depart-
ments will stop teaching languages
other than  Java. Electrical
Engineering departments will devise
Ph.D. programs around DLB archi-
tectures.

All the major computer companies
will die, as will Intel. The Far Eastern
manufacturing giants (Matsushita,
Hyundai, et al) will quickly settle on a
few basic designs, and then shave prof-
it margins down to nothing, in the
process driving all other competition
out of business.

The boxes themselves will be
sealed throw-aways. They will be ser-
viceable, but labor for doing so will be
expensive, so the direction (as in all
other consumer electronics the past
thirty years) will be toward low-priced
disposable units. Basic functionality
will hardly evolve at all, but there will
be thousands of packaging variations
geared toward different market seg-
ments. Upgrades will be available, but
ultimately more expensive than
replacement systems.

The nature of all support industries
will change radically. For example, all
those magazines that begin with “PC”
will either go out of business or
imperceptibly morph into “DLB”
mags.

Despite possible abuses, there is
potential for evolving lots of overlap-
ping, redundant technologies toward a
single architecture with cost savings
for all—consumers, manufacturers,
and developers. This may be interest-
ing. Or it may fizzle. Time will tell.

Product watch

I have been meaning for months to
work in a mention of this little gem.
The SemWare Editor is a character-
based text editor that traces its her-
itage to the shareware product Qedit.
Its small, fast, powerful, and config-
urable. The program consists of a run-
time engine plus user-interface, help,
and macro files, all of which can be
combined and “burned in” to a single
executable file. The macro language is
like a forgiving version of Pascal, with
lots of built-in screen-handling, key-
board-handling, and text-manipula-
tion functions.

The program runs fine in a DOS
session under Win95 and N'T, except
that the current version cannot handle
long filenames. On the other hand, it
has built-in support for cutting to and
from the Windows clipboard. And on
a 1024 X 768 monitor, running it in a
50-line DOS box is nice, nicer in fact
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as a window than in full-screen DOS
50-line mode (better fonts).

TSE comes with a huge collection
of macros, and more are available
through various on-line sources. One
interesting macro does color-coded
syntax highlighting, with setup files
for batch file commands,
CONFIG.SYS commands, Basic,
dBase, FORTRAN, Modula, Ada,
Pascal, and other languages. I created
a setup file for HTML commands,
valid up through but not including
HTML 3.2. Look for HTMCOLOR.
TSE on the Gernsback BBS (516-
293-2283), and elsewhere. In this
color scheme, tags appear in magenta,
attributes in gray, entities in green,
and other text in cyan. I also imple-
mented a news net browser that allows
me to quickly scan news files, delete
items I’m not interested in, and save
the remainder. TSE comes with
extensive documentation on the
macro language, and has a well-done
hypertext help system.

Another must-have shareware-
derived gem is Paint Shop Pro. For
capturing screens, converting among
bitmap file formats, and general
bitmap manipulation, it’s extremely
powerful, easy to use, and bargain
priced. The latest version (3.12) is
fully 32-bit. It includes an extensive
collection of filters for creating special
effects, and is also compatible with an
even wilder set of special effects filters,
Kai’s Power Tools. (In fact, JASC pro-
vides a bundle of PSP and KPT for
under $100.)

Kai’s Power Tools takes advantage
of the “plug-in” architecture devised
by Adobe; this system allows tools to
integrate seamlessly with bitmap edi-
tors to provide special effects. KPT is
the leading special-effects generator,
and Version 3 of the package will
knock you out with some of the things
it can do. It also has a very interesting
and original user interface.

JASC also sells a multimedia cata-
loging utility called Media Center, and
another program for creating stand-
alone multimedia presentations called
Iluminatus. All are low-priced, well-
done utilities, and they’re available in
various bundles. Trial versions are also
available on CompuServe and other
on-line services.

PowerDesk is the name of a Win95
shell utility. It actually consists of two
components: a pop-up toblbar, and an
enhanced version of the Windows
Explorer.

The toolbar component allows you
to add your own icons for single-click
launching of your favorite apps. It also
includes a clock and various system-

'RESOURCES

PaintShop Pro ($69 or $99 with KPT),
Media Center ($39), llluminatus ($149)

JASC, Inc.

P.O. Box 44997

Eden Prairie, MN 55344

Tel: 612-930-9171

CIS: Go JASC

Kai's Power Tools 3 ($199)
MetaTools, Inc.

6303 Carpinteria Ave.
Carpinteria, CA 93113

Tel: 805-566-6200.

The SemWare Editor Professional
v2.5 ($109)

SemWare Corporation

4343 Shallowford Road

Suite C34A,

Marietta, GA 30062-5022

Tel: 800-467-3692 or 770-641-9002

CIS: Go SEMWARE

PowerDesk ($49.95)

MicroHelp, Inc.

4211 J.V.L. Industrial Park Dr,, NE
Marietta, GA 30066-2789.

Tel: 800-922-3383 or 770-516-0899
CIS: Go MICROHELP.

resource monitors. The whole thing is
extremely configurable so you can run
just the components you need.

The enhanced explorer provides
built-in file viewing and ZIP file han-
dling. In fact, it displays ZIP files just
like ordinary directories, allowing you
to drag and drop files in and out of
ZIPs. It’s slower than dedicated ZIP
utilities like WinZip, but, for most
uses, its good enough. The viewer
technology allows you to view most
common file formats intact, and an
enhanced version is available from a
third-party organization. A 30-day
trial version is available on

CompuServe. En |
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| You can Build Gadgets! :

Here are 3 reasons why!

g N

In
Practical Electronics

D BP345—GETTING
STARTEO IN I

PRACTICAL

ELECTRONICS$5.95 I
If you are tooking into I
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- I
fessional appearance.

D BP349—
PRACTICAL OPTO-

ELECTRONIC

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 modern infrared sensors and emit-
ters—all are easy to build.

Practical
Opto-Electronic
Projects

na Peeo

Practical Electronic|
Music Projects

D BP363—
PRACTICAL
ELECTRONIC
MUSIC PROJECTS I
....................... $5.95
The text contains a good-
ly number of practical
music projects most often I
requested by musicians.
All the projects are rela- I
tively low-in-cost to build
I and all use standard, readily-available compo- I
nents that you can buy. The project categories
are guitar, general music and MIDI.

AR PENFOLD

-——

Mail to:

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

Shipping Charges in USA & Canada

$0.011085.00.........82.00 $30.0110$40.00....... $6.00

$5010810.00.........83.00 $40.011t0 $50.00........$7.00

$10.0110$20.00.......34.00 $50.01 and above......$8.50

$20.01 t0 $30.00........$5.00

Sorry, no orders accepted outside of USA and I

Canada. All payments must be in U.S. funds only. I

D Number of books ordered.

Total price of books.....

Shipping (see chart) ...
Subtotal .........c.......

$

.3

.$

Sales Tax {NYS only)... .3
Total enclosed ..........ccooornennn.. $

Name
Address
City State ___ ZIP

Please allow 6-8 weeks for delivery.
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But, before we can use lasers in
such applications, we need some type
of laser “sensor.” Figure 1 shows a
very simple, two-transistor relay cir-
cuit that does that job very well. The
relay in that circuit activates whenever
phototransistor Q1 is not illuminated;
that is, whenever the laser beam pro-
jected on the sensor is broken by
something moving through its path.
Once assembled, the relay circuit
could be used to trigger whatever
alarm system you require.

What kinds of alarms can be trig-
gered? Well, Fig. 2 presents some pos-
sibilities. For example, in addition to a
standard audio alarm, the relay cir-
cuit can be used to trigger a cam-
corder or a closed-circuit-television
surveillance system. The relay can also
be used to turn on lights, activate sole-
noid-driven door or window locks,
and more. The number and variety of
possibilities are limited only by the
user’s needs and imagination. If you
can come up with something a little
on the unusual side, why not send
them to Laser Editor, Electronics

Now, 500 Bi-County Blvd,
Farmingdale, NY 11735, or to the edi-
tor’s e-mail address: Lartronics
@aol.com.

Some security applications
Our first application uses a laser as

LASER EXPERIMENTS

Lasers in security systems

NE AREA WHERE LASERS CAN BE EXTREMELY
VALUABLE IS IN SECURITY. THERE ARE A VARIETY
OF WAYS TO USE THEM TO MONITOR PROPERTY AND DELIV-

ER SOME PEACE OF MIND TO THE PROPERTY OWNER.

a room-entry alarm. Arrange the laser
so its beam crosses the entrance to the
room and shines on the phototransis-
tor. Whenever the beam is broken,
either by the door opening or some-
one coming into the room, the relay
closes and activates the attached warn-
ing device. Incidentally, that is the way
that most of the security systems dis-
cussed in this month’s installment
function.

In the same fashion, the room can
be protected by projecting the beam
across it. Any movement within the
room that breaks the beam sets off the
alarm. To fully cover the entire room,
add several small front-surface mir-
rors. Position them to bounce the
beam back and forth until the room is
filled with beams of laser light that are
two to three feet apart. Also, vary the
height of the beam. Remember, unless
the beam contacts smoke, dust, or

PHOTO
TRANSISTOR | C

|E

SENSITIVITY

8Y CARL J. BERGRUIST

something similar, it is virtually
invisible except where it reflects.
The next application is a perime-
ter alarm. Often used to monitor a
fence or wall surrounding a business
or house, such a system could also be
used to protect an interior room. A
typical outdoor application is shown
in Fig. 3. As you can see, that example
also uses the mirror-reflection tech-
nique. The laser and the relay circuit
are placed approximately as shown
and the beam is aimed at the first mir-

|N914 y 3

FIG. 1—TWO-TRANSISTOR RELAY CIRCUIT will activate whenever the phototransistor

is illuminated by the laser beam.
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OR cCTV
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I
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FIG. 2—FOUR DIFFERENT TYPES of alarms or devices: An audio alarm (a), a cam-
corder or CCTV camera (b}, lights (c), and a solenoid operated lock (d).

ror. Additional mirrors are placed at
each turn in the fence. The angle of
each mirror is adjusted so that the
reflected beam from one is aimed at
the center of the next. In that way the
laser beam travels the entire perimeter
of the fence, and finally reflects back
into the relay’s phototransistor detec-
tor.

Since this is an outdoor assen\bly,
the laser, relay circuit, and the mirrors
must all be protected from the weath-
er. If possible, locate the laser and the
relay circuit inside the protected
structure as shown. If that is not
possible, keep it under some kind of
cover to protect it from the weather.
You also need to shelter the mirrors
from the elements. Do that by placing
them inside small housings that have
openings for the beam. A spray coat of
clear polyurethane can be applied to
each front-surface mirror to provide
additonal protectlon

The mirrors themselves can be
either front- or rear-surface types, and
should be about one inch square or
larger. Mount them securely, but not
too close to the protected fence. That
will minimize false alarms from fence
movement caused by wind.or other
vibration. Once the alarm system is in
place and activated, anything that
interrupts the light triggers the relay.

Incidentally, note the gate in the
fence. Here the alarm doubles as a
gate monitor. Again, the relay circuit
can be interfaced to any number of
alarms or devices depending upon
your needs.

High sensitivity relay circuit

While the relay circuit shown back
in Fig. 1 will be more than adequate in
most cases, sometimes an application
requires a sensor with a higher level of
sensitivity. That can be done by
adding an operational amplifier in
series with the phototransistor detec-
tor. In the schematic of Fig. 4, an
NE5534 low-noise op-amp is used to
boost the gain.

The high-sensitivity relay circuit
allows you to use lasers in even more
security applications. For example, by
reflecting the beam off the bumper of

an automobile, then back into the
relay, any vibration caused by entering
or exiting the vehicle actvates the
relay. Select a fairly sharp curve on the
bumper surface as the laser target; that
will exaggerate any movement in the
bumper, allowing the alarm to pick up
evenslight movements.

By using a piece of reflective Mylar
mounted on a spring, you can monitor
isolated areas for loud or inappropri-
ate noise. Unattended rooms can also
be “watched” for telltale smoke that
might be a sign of fire. Aim the laser at
the high-gain relay, either directly or
by reflection, and adjust the sensitivity
control, R1, to just activate the con-
tacts. Back the control off just enough
to reopen the relay. Now when smoke
passes between the beam and the
detector, the alarm will energize.

Another possible application is to
detect flooding in a room or base-
ment. Fashion a simple float by
cementing a small piece of reflective
Mylar to an ordinary cork that has a
vertical hole drilled through the
center. Place the hole in the cork on a
spindle (the straight secton of a metal
coat hanger could serve for that) so it
can move freely. Position the assembly
in a low-lying area on the floor. Now
reflect the laser beam off the Mylar
back into the detector of the relay. If
water floods the room, the cork will

T T R
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h"‘%—-mnnonsf"‘”'f’-

- — — — - ———

r«— REFLECT
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FIG. 3—IF YOU WANT TO USE THE LASER as a part of a penmeter alarm system, thns

is one way you can do it.
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FIG. 5—USE A LASER BEAM TO DETECT high and low spots across a wood plank. The
laser beam appears in this photo as a white streak across the board.

float, lifting the Mylar out of the laser
beam, and activadng the alarm.

These are just a few ideas along the
lines of security. I am sure you could
come up with even more.

Construction and surveying

One industry where lasers are used
frequently is building construction
and associated landscaping. The laser
is an almost perfect straight edge, as
the beam is extremely true even at
long distances. Leveling soil beds or
foundations, laying straight pipelines,
keeping fences and/or walls in line,
checking boundaries, and verifying
angles on roofs and other structural
details are all areas where construction
crews use lasers to provide more
accurate results. One experiment that
illustrates the principle of using the
laser in this way is to test the straight-
ness of a piece of wood (see Fig. 5).

Align the wood so the edge of the
beam barely illuminates the edge of

the plank. A bright red line will appear
wherever it encounters the same
depth. That will indicate the “high”
level of the surface. Now, introduce
smoke, fog, or even a mist of fine
powder (talc), and the full beam will
become visible, pointing out the “low”
level of the surface. A quick compari-
son will disclose how straight that
piece of wood really is. Use the same
technique to check walls, roofs,
foundations, or any other section of a
structure.

You can apply the same principle to
ensure a correct angle across a wide
section of wood that is to be cut.
Measure the piece for the leading cut.
Start the beam at that point and, with
the help of a protractor, align the
beam to the correct angle. On the far
side, place a piece of cardboard against
the edge of the wood and mark where
the spot hits. By connecting the two
markings, the guideline for the prop-
erly angled cut is also marked. [
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TONAL YOLTMETER

continued from page 61

case with the ink cartridge re-
moved. The probe tip can be any
sharpened length of metal wire ,
such as a wire-wrap IC socket
pin or small nail. Make the con-
nection between the probe and
pin 9 of IC1 with a length of
shielded cable.

Any 5-volt DC supply is suit-
able for this project, either bat-
teries or an AC adapter. Use
whatever power supply is most
convenient and least expensive
for you. Mount the finished cir-
cuit in an enclosure that will
protect it and you are done.

To adjust the two potentiome-
ters in the circuit, first ground
the probe tip and adjust R2 for
the lowest tone desired. Then
connect the probe tip to +5
volts and adjust R1 for highest
tone desired. Adjust R3 to in-
crease or decrease the speaker
volume if necessary. Q

“YOUR FREE
CATALOG
KNOCKED MY
SOCKS OFF"

We get that sort of comment all
the time. People are impressed
that our free Consumer
Information Catalog lists so
many free and low-cost
government booklets. There are
more than 200 in all, containing
a wealth of valuable information.

Our free Catalog will very likely
impress you, too. But first you
have to get it. Just send your
name and address to:

Consumer Information Center
Department KO
Pueblo,

Colorado
81009

A public service of this publication and
the Consumer Information Center of the
U. S. General Services Administration
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SPECTRUM ANALYZER
{Continued from page 39)

DECISION MAKER
{Continued from page 42)

bus with other 100,000-ohm resistors
(R7, R10, R13, R16, R19, and R23). Be-
cause each stage is an inverter, there
are two summing buses; with one for
the “evens’ and one for the “odds” of
the seven stages. Those buses sum sig-
nal samples from each of the series-
strung stages described above. Once
a stage saturates, its output is limited,
and it contributes no more to the sum-
mation. Thus, as the stages pro-
gressively saturate with increasing
signal input, the summing buses ap-
pear to have less and less gain in front
of them.

Each stage within the chain comes
into saturation (limiting) very smoothly;
there is no sudden “corner” in the indi-
vidual stage transfer functions. This
smoothness is due to the way the
CMOS inverters behave. The overall
effect is a smooth logarithmic ampli-
fier performance.

Because of the “even-odd” signal
collection on the two buses, it is nec-
essary to invert the signal on one so
that both are in phase and ready to
be totaled. This is done with IC2-d and
emitter follower @1. The signal at the
emitter is now in phase with the signal
on the other summing bus. The two
bus contributions are finally summed
iIn IC2-e and Q2, which form the final
output stage of the iog amplifier. The
transfer function slope (mv/dB) con-
stant is set with resistor R28.

The signal input to the log amplifier
is a symmetrical heterodyne “bubble”
of sinusoidal signal that consists of
positive and negative swings around
a baseline. Because spectrum ana-
lyzer displays are unipolar (one signal
polarity), output stage IC2-e is bias-
offset with resistors R26 and R27. This
clips the negative going spectral line
spikes and so only positive going ones
are displayed on the oscilloscope. Fi-
nally, input gain trimmer R2 sets the
smallest signal at which logging be-
gins, so that logging does not occur
on baseline noise but rather just
above it.

This completes the theory discus-
sion for the HSA and pretty much all
the space we have for this month.
Next time, we will get right to work on
showing you how you can build your

own under-$100 spectrum analyzer. Q |

neath the LED cap, and about %4s-inch
from the bend to the end of the leads.
Don't trim the LED leads until after you
have soldered them in place.

First, mount all components except
the LEDs. Use a socket for the micro-
controller, but don't install that IC yet.
Next drill the holes for the LEDs and the
start switch in the enclosure’s cover,
using the template in Fig. 5 as a guide.

Now place the PCB in a pair of slots
along the side of the enclosure and
bend the leads of a single LED. Insert
the LED into the board and tack-sol-
der one lead. Temporarily place the
cover on the enclosure fo check lead
length. If the cover fits properly, finish
soldering the LED, then bend the re-
maining LEDs to fit, and solder them in.
Otherwise, adjust the bend in the first
LED and fry again.
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Fig. 5. Here’s the hole template for the
cover. Nine holes are required, eight for
LEDs and one for the start switch. The
power switch mounts on the upper end of
the case.

To keep the front panel as clear as
possible, we mounted power switch
S2 inthe side wall of the narrow end of
the enclosure. We used a low-cost,
low-profile slider for S2.

Test and final assembly. After com-
pleting construction, but before in-
stalling the microcontroller, let's do a
few simple tests to ensure that every-
thing is working properly.

wwWw americanradiohistorv com

Apply power to the circuit by clos-
ing S2. The battery voltage should
now appear at the input of regulator
IC2, and a constant 5-volts should ap-
pear at its output. The same voltage
should appear at pin 13 of IC1's socket
(remember, we have not installed that
IC as of yet), atthe anode of each LED,
and at the buzzer.

Next, with power still applied, use a
short jJumper wire to short pin 3 of IC1

‘fo ground (pin 14). That should cause

the buzzer to sound. Also try ground-
ing pins 5-12 of ICA. Each LED should
light In turn. If LED4 does not light, put
JU2 in the other position.

The last test verifies operation of S1.
Connect your voltmeter between pin
of IC1 and ground. When the switch is
open, the meter should read + 5-volts
DC, but when closed it should read
zero.

After verifying operation of all com-
ponents, remove power and install
the 68HC705K1 info its socket. Then
reapply power. You should see and
hear the initialization sequence, after
which the unit is ready for use.

The label. The most difficult (and the
most fun) part of this project is creat-
ing the front panel label. Self-stick la-
bels work well in this application; you
can also use heavy stock and rubber
cement.

The author created a template file
in Word for Windows that allows you to
format iabels precisely. One is shown
in Fig. 1, and anotherin the lead photo
for this article.

Customization is the key to trans-
forming this project from simple blink-
ing lights into a memorable gift. When
creating the label, it's best to focus on
either the personality quirks of the re-
cipient or on the general humor of the
situation. Ask yourself questions like:
What things does this person like and
dislike? When is he or she the least
decisive? Are there any stereotypes
concerning the new situation he will
soon be in? As soon as you start letting
the creative juices flow, you can have
a lot of fun. Q
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_# Wireless Mo%iels Available
» Color Board Cameras
i /nC" SVHS signal.
“% Models'to 600 Line Reé
pr @Y Battery Operah%n
T ».Monitor in Darkness.
with IR Option.
7 Can be plugged into
" any VCR or Monitor.
[~® 'Sfeahh/Coven Ccmgeros.
-a-Low LUX/Low Noise.
» Low Power Consumptidn..
« Standard NTSC Output.
¢ Options: Lenses/Wireless/
““Fiber Optics & More.

New Litergture . 3 Fed
'ﬁ*:’d’is ;E;"s3"st;1 Al Mol °'§§,‘:7;;'3;’Y E MB-750P (1.25" sq.){
..... from Stock!

Ml West Wueucu Road » Suite 300 AIIMGA * 30342-3251 « Teth info: 404-252-3340 * FAX

Visit Polaris Ind. Web Site at:
http://www. polansusa comR

MB-750U (I.25“sq.)

ASSEMBLE YOUR OWN CNC

2 5 3 & 4 AXI S ROUTE PC BOARDS, MILL, DRILL, CARVE, STARTING AT
g ’ ’ & ENGRAVE WOOD, PLASTICS,& LT.METALS s 495 00
3.4, & 5 MOTOR GANTRY MILL CONFIGS. ’
OVER 20 DIFFERENT MODEL - OPTIONS .
PC COMPUTER CONTROLLED CNC/DNC .
IMPORT/EXPORT FILES TO OTHER CADS
AUTO-BACKLASH COMPENSATION
PRE-MACHINED HEAVY CASTINGS
SIMULTANEOUS 4 AXIS MOTION
OPTIONAL ALUM. WAY-COVERS
FREE 3D CAD/CAM SOFTWARE
AVAILABLE IN KITS OR ASSEMBLED
EXPEDITE SERVICE ALSO AVAILABLE
.000S" RESOLUTION / AMERICAN MADE

FOR INSTANT SPECS U.S. CYBERLAB, INC.
24 HR. FAX-BACKS® 501 839 8293 e

AND SAVE THOUSANDS.
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SPRAGUE "DRANGE DROPS
Sprague polypropylene capacitors have always bean J————
famous for their great performance and reliability. | SPRAGUE “ATOM’
Significantly imprave the performance of any amp ELECTROLYTICS L
by upg gto ge Drops” in the signal These electrolytics have been the standard in most
10 75 504 vintage amps...and there’s a good reason!
L001UF/600V $.45 36 32 20 : -
0815UF/E00Y 3B 36 Az 29 1 10 ] 5il+
J(R2IUFA&00Y 41 n iy 30 BUF/450V $225 195 1.85 1.68
[R33UFE00Y AR i A a0 10UF/150V 1.20 1.05 .90 82
0047UF/E00V A% W3 3 3l 10UF/500V 350 290 260 2.25
.01UF/600V 50 45 .40 .35 16UF/475V 3.60 2.95 265 235
.015UF/600V .65 .50 42 38 20UF/500V 3.70 3.40 2.80 2.55
.022UF/600V .68 .55 .46 .39 20UF/600V 6.70 6.20 5.90 5.65
047UF/600V .80 .65 .59 .52 25UF/25V .80 75 .70 .65
.068UF/600V .95 80 J4 .69 25UF/50V .85 .79 13 .69
JAUF/B0OV 105 .92 .83 J4 40UF/500V 4.95 4.35 3.80 3.18
13UF/800V 1.40 1.25 1.05 95 50UF/50V .90 .83 J7 73
J220F/600V 0 190 155 135 1248 BOUF/450V 5.5 4.80 4.20 3.1
.47UF/400vV 185  1.50 1.30 1.20 10aLEF/100V 175 1.55 1.35 1.30
10417350V 4.45 4.05 3.65 3.25
100LF/450V 6.90 6.10 5.50_ 4.70

- 250UF/25V T125 L9 85
- .. ILLINOIS ELECTROLYTICS

Excellent replacemant electrolytic capacitors for general
purpose applications requiring tight ripple control. Axial

. lsads, made in Japan.
' ' 22UF/500V $2.80 2.25 195 .2
XICON CAPACITORS 4TUF/500V 475 380 335 3.20
Metalized Polypropylene. Made in JAPAN. A very high 80UF/450V 3.50 295 2.60 2.40
" . 3 100UF/350V 280 230 210 1985
quality cost sffectiva range of coupling capacitors. Great 100UF/450Y 390 . 325 | 295 (.82
sound, small size. 220UF/300V 400 365 335 3.10
' - s vy 5000UF/55v 1.90 1.80 170 165
OOIUF/B3OV  $30 24 20 17
.D022UF/630V .30 .24 .20 A7 =
O0ATUF/B30V 30 24 .20 17 ¥ 45 ‘
O1UF/B30V 30 24 20 17 = = L]
O220E/630v 35 26 22 19 ] o3 i
LATUF/B30V _ 42 36 30 0 26 W 1 H
JUF3V 46 40 34 30 =
.22UF/G30V £ 56 45 40 S
ATUF/B30V 1.20 1.00 .88 73
LCR CAPACITORS

Radial capacitors with solder lugs. Replacement for
Marshall™, Hiwatt, Orange, Laney, Vox, Sound City &
many others. Made in England.

TRANSOHM - SCREEN GRID

RESISTORS | T
32UFxJ2UF @500VOLTS  $7.20 675 645

470 OHM /1 WATT  $.10 .08 07 06 50UF x SOUF @ 500 VOLTS  7.45 6.95 6.70

TKOHM/5WATT .32 .25 .22 .19 100UF x 100UF @ 500-VOLTS  8.95 820 775

Mounting bracket/clamp 1.40 90 .65

NSOR CORPORATION @

20 Cooper Square, New York City. NY 10003  (212) 529-0466 « 1-800-633-5477 « Fax (212) 529-0486

CIRCLE 258 ON FREE INFORMATION CARD
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position.
2-1/4". Net weight: 3 ibs.

Parts
Express

GoldStar Oscilloscopes

GoldStar

Part # GoldStar # Description Price
EN-394-116 089100P 100MHz $899.95
EN-394-115 0S9060D 60MHz 699.95
EN-394-110 0S9040D 40MHz §99.95
EN-394-105 089020G 20MHz w/generator 449.95
EN-394-100 0S9020A OMHz 349.95

Weller WLC100 Soldering Station

The Welier WLC100 solder &
station is adjustable from 5 to
40 watts. Includes 40 watt
pencit iron. UL approved. Net
weight: 1-3/4 Ibs. One year
manufacturer warranty.

Weller

#EN-372-120....

CAIG DeoxIT Deoxidizer

DeoxIT is a fast-acting
deoxidizing solution
that cleans,
lubricates, and
improves
conductivity on all
metal connectors
and contacts. Seals
and protects all
electrical connections. Re-
duces intermittent failures, arcing,
wear, and abrasion. Temperature
range: -34 degrees C to 200
degrees C. Use as a general
treatment for connectors, contacts,
and other metal surfaces.

Price Price Price
Part # CAIG #/Description Solution  (1-11) (12-23) (24-UP)
EN-341-200 DeoxIT D5, 5 oz. Spray 5% $7.95 $7.15 $6.45
EN-341-202 DeoxIT Mini Spray, 15 g. 5% 4.95 4.50 3.95
EN-341-205 DeoxIT D100, 2 oz. Spray 100% 1095 9.85 8.85
EN-341-210 DeoxIT Pen Applicator 100% 9.95 8.95 8.05
EN-341-215 DeoxIT Vial w/brush, 7.4 ml.  100% 6.95 6.25 5.65
EN-341-220 DeoxIT Preclsion Dispenser 100% 1495 13.45 1210

B & W CCD Board Cameras

Ultra miniature, high ;
performance 1/3" CCD

single board cameras
feature a built-in 3.6mm
wlde angle lens and 400
lines of resolution.
Requires a 12 VDC power
supply (our #120-1100).
Dimensions: 1-1/2" W x

1-3/4"H x 1" D.
{ N, #EN-335-530
m #EN-335-525
#EN-335-525 (Standard 18NS) «ueeessesssssssassssssssssssssssssesssesasnns $1 49955ACH
#EN-335-530 (Pin hole 1enS) weueeereennees T oo $1 6995EACH
#EN-120-1100 (12VDC power SUPPIY) ceeseeeeeeceesanseeeeessssnsesnasans Y4 SEACH

301 Standard PanaVise

Designed for the professional and
hobbyist, the model 301 turns, tilts
and rotates to achieve the desired
Durable nylon jaws open

#EN-365-305 .......oooveennvivennunennnes

weight: 1/2 |b.

Deiuxe probe kit features a modular design
for longer life, switchable 10:1 probe with
150 MHz bandwidth, 2.8 ns rise time, and
ad{'ustable capacitance from 10-35 pF. 60"
in

ength. Kit includes 6" detachablé

ground lead, sprun? hook, trimming tool, 2

channel identifier cl

ps, and replacement

tip. Includes plastic case.

#EN-390-100........... S e = s semssrresTrroeretin $29%,,..

e Headband Magnifier

.Features double lens for
choice of 2.2x or 3.3x
magnification and Velcro
type headband. Net

HEN-360-672 ....oovrerrerrerrrrrrrerreens
150 MHz Oscilloscope Probe Kit

$19%,c.

Sure Shot 18" Dish for DSS®

Built heavier and stronger than OEM mod-

els, able to withstand 120 MPH wind
gusts! “Perfect Curve” manufacturing
process allows for maximum signal
reflectivity. Ideal for reptacement of
damaged OEM dishes or for additional
viewing iocations. Sure Shot comes
complete with moumin? hardware and
instructions. Limited lifetime warranty.
LNBF not included. Net weight: 13 Ibs.

#EN-210-405 ........... $49%,..

Hot Shot 18"
Dish for DSS®

The Hot Shot features the same quality

construction as the Sure Shot, but also contains a
safe low voitage, heating element that automatically
eliminates ice, snow, and moisture from the dish surface.
Hot Shot comes complete with mounting hardware, heater

power supply and instructions. Note: 2 conductor, 18 gauge heater wire not
included. Limited lifetime warranty. LNBF not included. Net weight: 27 Ibs.

#EN-210-400 .............. ERC S $139%,.,

Grundig LNBFs

Made in England quality! Designed to work in extreme real world conditions.
Features “true circular polarization”. For use with the Sure Shot and Hot Shot
dishes or as a replacement for lightning damaged RCA DSS LNBFs. Available
in single or dual feed. 18 month warranty. Net weight: 1 Ib.

#EN-210-420 (Single feed) veeerereerren

#EN-210-425 (Dual feed) ...

......... crusnsesompisresssass) BITED

EACH

= $99955ACH

This smalt circuit, when connected to a
phone line, transmits both sides of a
telephone conversation into the FM
radio band in the 90-95MHz area. The
phone line itself is used as an antenna.
Includes all components and
instructions.

#EN-320-067 ..............

2 Stage FM Transmitter
Kit T

Easy to build and tune in the upper part
of the FM band. Reaches over 1/2 mile
(dependin? on conditions). Uses RF
transistor for its final stage. Requires a
9V battery (not Included). High quality
PCB and components. Circuit
schematic provided.

#EN-320-066 ............ $10%, .,

1-800-338-0531 =

340 E. First St., Dayton, OH 45402-1257 & Phone: 513-222-0173 @ Fax: 513-222-4644

#30 day money back guarantee #$20.00 minimum order #We accept Mastercard,

Visa, Discover, and company C.O.D. orders #24 hour shipping *Shipping charge

= UPS chart rate + $1.90 ($5.00 minimum charge) #Hours 8:00 am - 8:00 pm ET,

Monday - Friday #9:00 am - 5:00 pm Saturda{). Mail order customers, please call
S.

for shipping estimate on orders exceeding 5 |

#Foreign destination customers

please send $5.00 U.S. funds for catalog. ®Quantity pricing available.
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JO‘%{)\S)?_/M a[m.ledlar éZa‘lmnic‘é Corp. Since 1979
One Year Warranty. 15 Day Moncy Back Guarantee. OEM welcome.
School purchase order accepted. Bids accepted. VISA, DISCOVER
SALES REP./DISTRIBUTORS/OEM WANTED. MASTER, & AMER.
1-800-870-1955/(919)870-1955 24-hr Fax:(919)870-5720

|SEC Sun

é(t uL,amenl C)or,mrulu)n

3121-A Glen Royal Rd., Raleigh, NC 27612
Test Equipment for Cost-Minded People

DC POWER SUPPLY RF SIGNAL GENERATOR GRID DIP METER e
PS-303 $159.00 SG-4160B $124.95 DM-4061 $89.95 |.5-250MHz. "‘-‘, A

P T .
somnee

i 7
it
100K Hz-150MHz up to 450MHz on 6 bands:6 plug-in coils, $ !
3rd harmonics; 6 ranges. AM modu- 2 transistor, and 1 diode. SRR
lation. RF Quiput: 100mVrms to 3-  Modul: := 2KHz Su Crystal Osculi
SMHz. Modulation: Int. IKHz AM, Wave absortion meter. Using 9VDCpower supply.
constant current/voltage(CC/CV). Ext. 50Hz-20KHz AM
PS-303D $314.95 dual output. tracking Audio Qutput: | KHZ, | Vs, AUTO DlSTORTEON METER
PS-3058219.95, 0-30VDC, 0-5A.  SG-4162AD $229.95, witl, Freq. Counter 1Hz-150MHz, 6 digits, PM-3104A §799.95
PS-3051) $399.95, clual, tracking R for intemal & external signals. Specification see SG-41608 above MEASUREMENT:

4 0-30VDC, 0-3A. 0.02%+2mV line
s Tegulation, 0.02% 3mV load
8 '.i regulation; imVmms noise & ripple,
s’ B Short circuit/overload protection;

1-15MHz.

thi

o)

R, pras

} &
i

e'.k.

Range: 0.01%-30%,

8102(8103) $399.95(5489.95) dual 0-30VDC/0-3A(5A), ’;
fixed SVDC/3A. indepedent tracking operation. constant voltage
and current. Slave/Master, Serial/Parallel connection.
PS-16105(8107) $289.00(3399.95) 0-16VDC(0-30VDC), 0-10A
PS-2243(2245) $139.00(5159.00) 0-12/0-24VDC. 3A(5A).
8200(8201) $179.95(5239.95) 0-30VDC(digital meter), 0-
3A(5A). 8210(8211) $199.95(8259.95) two digital meters.

.. o
Re - EPN

8110 $289.95 0-60VDC, 0-3A. R Q
8112 $399.95 0-60VDC. 0-5A, - =B s m:! "= AUDIO GENE TOR 0.1/0.3/1/3/10/30% full scale. 1
8108(8109) $549.95(5699.95) = gg_ - va g AG-2601A $124.95 Freq. 400Hz+10%, s A
0-60VDC, 0-3ACSA), dual, 5 w 10Hz- IMHz, S ranges; 1000Hz:10%(HPF). & IV S
0‘ & (ﬁ,. < < 3IMV-100V - e 3, @
lindependent tracking. Low ripple. = Outpus Level: sinewave 0-8Vmmis,  /nput: 3m - hy LELTEEE
square 10Vp-p. ratio measuring 20dB.

AG-2603AD $229.95. with Freq. Counter 1Hz-150MHz, 6 digits,

for intemal & external signals. Specification see AG-2601A above FREOUENCY CcO UNTER
FUNCTION GENERATOR

Outpui Impedence: 600 Ohm.
Distortion: <0.05% S00Hz-S0KHz,
<0.5% S0KHz-500KHz.

Auto. Switching Ranges: Fundamental Freq. = (fo)x10%:
Fund. Rejection: >-80dB at (fo)+5%; >-70dB at (fo)x10%.
Harmonic Accuracy. 0.5dB. | 8(fo)-20KHz.

DM-3204 $1,599.00 dual channels.

FC-5250C $119.95

8202(8203) $499.95(5549.95) 3 outputs. digital display,
dual 0-30VDC/0-3A(5A), a fixed SVDC/3A, indepedent tracking
operation, constant voltage and cinrrent.

AM/FM SWEEMAR SCOPE

’w}’a»

~ SM-62258/C $1999.95 =
e “ Freq Range: (AM)490KHz. (FM)
L aas 10-11.4MHz, dcuracy: £ 0.1%
=i 4 Marker: (AM)455K Hz, #5KHz,
- ot M +10KHz, N £7. -
e ot e B iR (FMOI0TMHE £TKHZ (p6)2103 529,95, Digital

STEREQO SCOPE 08-7505B $369.00 trigger, 0-10MHz,

F(.-ZIOZAD $229.95 generates signals same as FG-2100; 4-digit /npus Imped.: (HF) IMOlim, (VHF) 500hm.
counter display, TTL & CMOS outputs, 30ppm 1 count accuracy FC-5260A $146.00
F(-2020B $159.00 0.5Hz-S00KHz, Sine, Square. Tnangle.

ranges. Operating Mode: sweep. AM, gated burst, VCG.
Freg. Counter Int. 0.5Hz-5SMHz, Ext. SHZ-10MHz

FG-2100A $169.95 R

el 0.2Hz-2MHz in 7 ranges, Sine, _
Square, Trnangle. Pulse & Ramp -
" Outpur. SMVp-p-20Vp-p. 1% i '8333. e
| distortion.
VCF: 0-10V contro} freq. to 1000:1

Freq. Range: 10Hz-220MHZz:
(HF)10Hz-20MHz,
(VHF)|0MHz-200MHz

Gate Time: 0.1 & 1sec.

Max Input: 10Vp-p.

Inpust Sensitivity: 35mV |0Hz-200MHz. Display: 7-digit LEDs.

10Hz-600MHz. 7-digit LEDs.
FC-5270 5149.95
10Hz-1.2GHz. 8-digit 1LEDs.
FC-5600B $321.00

sweep gencrator, 0.5Hz-5MHz in 7

e o wa
B L5 S PRty

Resolusion:100Hz (100-34.99MHz), 1KHz (35MHz-110MHz).

(Ousput. -19dBu, -99dRu, |44 steps. Impedence: 50Q VSWR |.2.

INTSC TV COLOR BAR PAT. GEN.

CPG-1366A §159.95

VHF NTS(;

freq. 45.75.175.25, 1R7.25 MHz, ™™~ Ry == =
RF Owutprr: 10mV - w——— e T T ——
Impedence: 75 Ohni, 3‘,@.‘.“‘ -k | 2 5 .
V'ideo Output: BNC. 1Vp-p - et 3 Vo

SWR/RF POWER METER LS w

310 $89.95 1 - m

Accurcy. 5%-10%; SO-239 plugs.

Insertion Loss: O.3dB.
Input/Ovtput Imp.: S0Q. —

320 $89.95, 130-520MHz &%m

330 $119.95, 1.8-520MHz. B

SWR-3P $26.95 1.7-150MHz:
IRF Power: 0.5-10W_ 0.5W-100W S
SWR-2P $22.95, 1.7-30MHz. RF Power: 0.5-10W.

03—653 $699.95 SOMI'IZq d

ALIGMENT SCOPE 05-7001A $369.00 0-200KHz. FM STEREO MODULATOR 10HZ-600MHz. 10-digit {.EDs. =

AM/FM STD SIGNAL GEN. RCIITIA $559%60 (FC)S700 $329.95 10tz ~ 1.3¢3Hz 10-digit LEDs.,

SG-4110A $1799.00 RF SECTION: = SIGNAL TRACER/INJECTOR

Freq: 100KHz-110MHz . Carrier: 98MHz +2MHz. o S ——— . SE61008134.95

Display: o-digit LED fEUEm m i Outpur: (0mV. ImV &0.ImV & el . TRACER: Gain Max. 60dB

L ecuracy 8 50, &l COMPOSITE SIGNALS: a1 B § Avsonarion: 012014016043
‘+(5x10-ES £1 count) Piiot: 19KHz £2Hz, 0 8Vnns ™ . B g Input Imped.: 100KOhm

INT. MODULATION: 400K Hz,

|KHz £1%. 1Vans, distortion < .5%;L-R Seperation: >50dB.
EXT. MODULATION: Freq.. S50Hz-15KHz

L-R Seperation: >45dB 100Hz-3KHz; »35dH S0Hz-15KHz.

AC MILLIVOLT METER

Freq.Range: 1 8-150MHz. = i
RF Power. 0-4W/20W/200W
SWR Measure. 1.0 - =, AW min. MO_

mW RF Power Meter 340 $219.00. | R-S00MHz: 20mW ~ 2W. 0S8-6100B $1329.95 100MHZ, 4ch. R traces, delay sweep best buy

Output Imped.. 5000hm;

ol
P

e N

S - 8 Ohm.
INJECTOR: Freq.. I1KHz

Squarewave, Output Level: Continuously variable 0 - 4.5Vp-p.

AUTO. CAPACITANCE METER

CM3300A $139.00 10 ranges. 99.9pF ~ 99.9mF, fully automatic.
Resolution: 0.1pF lowest,

MV-3100A $159.95 wide band
SHz~1MHz. 3 scales, mV. dB &dBin:

P RTINS S

3004V~100V in 12 ranges, 104V 0.1% full scale. . ETR
resolution; -70~-40dB in |2 ranges. ~ Accuracy: Ww
0dB=1Vrms,0dBm=0.755V), +3%  0.5% of full scalex1digit to 99.9uF. N -
accuracy, Input impedence 10MQ. 1% of full scalex | digit to 99.9.F 503 ‘o

MV-JZOlB $309.95 dual Display: 3 digit LED.
.. Unit indi < pF. nF, uF. mF. Ovemange indicator.

PE o0s-730s8 s249.00 Dc~7mriz. WOW-FLUTTER METER

WF-3103A $699.95
D L]
i.

Nonsc <2%

Vertical: 10mV/Div, Honzontal:

250m V/Div. 10Hz~100KHzin 4

ranges; 3" CRT;Intemal and

Extemal Sync.. Input: IMQ/35pF.
- OS-7010A $369.00 DC~10MHz

Freq. Range: 3KH24 10%
JIS/CCIR: 3.15KHz£10% DIN.
Range: 0.03/.1/.3/3% full scale.
Accuracy. +5%.

5" CRT. 10mV/Cm~10V/Cm, IMQ. & ~— B WF-3105A $799.95, digital.
05-622B $344.95 20MHzZ/dual trace | = 4 - _ .., 5= @& Function: LINWOW/Flutter/WTD.
dual, delay sweep, ALT trigger, TV syn. = 7 "%*7233 008§ Freq Cntr. 10Hz-9.99MHz.

Indication: CCIR/DIN/JIS.

MICROPROCESSOR/CONTROLLER TRAINER
Now, you can learn and apply Computer control on your PC with our low-cost
trainers and lead yourself to the advanced 80386, 80486, etc.. Learn ASSEMBLY, C,
and BASIC languages programming and debugging, and Microprocessor based system
hardware design and troubleshooting. Experiment guide and example prognmx are
included in each trainer. These trainers are widely ad d by techni !
8088 Trainer $699.00 BGC- 8088 teach y “'8088 bly languag ming
Features: A bly L ¢ bler, d bler, single step md mulh-
breakpoint program debugger dn.splay and rewrite registers, download/upload programs
from/to external systems. [/0 drivers, 56-key large size keyboard. LCD display, RS-232,
UART, printer interface. two expansion slots, +5V, 12V switching power supply. 20 VO
applications available. .g. servo& stepping motors. dot matrix display, D/A, A/D, sensors. ...
8051/8052 Embedded Microcontrolier $979.00 BGC-8052. teach yourself intel
8051/8052 Microcontroller controls, 8051/8052 is one of the most popular Microcontroller
used in today’s appliance controls and is compatible with the new powerful MCS 251
8051/52 In-Circuit Emuiator, APEX-1E bly 1 1g and debugging.
CIC-100 $549.00 /O control applications. learn Assembly C. nnd BASIC programming
languages, 800-pin solderiess breadboard for circuit design and test, /O dnvers for contro-
\ling relay. step motor. LED. speaker. sensor. ..etc.. Application control modul lable.

EDS-8804 $89.00 A/D and D/A converters.
EDS-8805 $239.00 Servo and stepper motors.
EDS-8806 $159.00 Basic /O experiments.
DS-8807N-16 $619.00 16 Dot matrix LEDs.
EDS-8807N-8 $419.00 8 Dot matrix LEDs.
EDS-8808 $269.00 Opto-couple controls.
EDS-8809-1 $589.00 stepper motor control ,
5 “ - digital clock. sp-
caker cntrldot-
.} matrix LED. ma- |
trix keyboard. sign
o lights, electnic pi-

—m m B o stop watch, ..

St 24 experiments,

example prof s included I
20% Off, DC POWER SUPPLIES
DEMO UNITS; 8102 triple outputs, 0-30V/0-

3A, 5V/3A serial/parallel 39995 $319.95.
PS-303D dual outputs, $34:95 §252.95.

mW_RF Power Meter 3«0 s219.00

1.8-500MHz. RF power: 20mW/200mW/2W; Imp.: 50Q,
Accuracy: +10% full scale; N-type connector,SWR <1.15

Digital DC Power Supply 8300 @301
[$199.95 (259.95) , 0-30V/3A(SA), CC/CV.
Electronic UHF Attenuator osse
087E) $399.00, DC-950MHz, Imp: 50(75Q), 1 dB step.

Computer Monitor Tester mrsn

|$175.00 Test MDA, CGA, EGA, VGA, SVGA. 8514A

monitors: Video Pattems: color bars, cross hatch, dots.

olor raster and windows, Two video connectors: digital
9-D & analog 15-HD; Power: 120VAC.

IMT810 $129. Hand held model, Power: 9VDC.

4
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' WHEN ORDER

'Cmem’ro«
Features

ING

Prices are subject to change
any prior notice.

FLYBACK

CALL TOLL FREE
1-800-325-2264

GOLDSTAR 154-074R

$20 MINIMUM ORDER ORDER N¢ 63-0189

CALL NOW FOR YOUR

232 PAGE FREE CATALOG TUN-O-WASH"

1-800-325-2264 ORDER N2 30-0100 NEW!  Digital
* Qverload protect 1000VDC or
=% 50 % peak AC on all other ranges
ﬁ?
« Input impedance 10M Ohm on
HOT PRICES ON POPULAR SEMI‘S (C'Fc Free) | all ranges + Base accuracy range

ltems are subject to availability.

TRANSFORMERS

\_ 7
0
Replaces ﬁéj

¢ Wider than specmed »
frequency response ¢ High deflection fac- o ma

tor of 1mV/div.+ Wide dynamic range up to 30MHz without wave-
form distortion ¢ Algebric sum of CH1 and CH2 ¢ Low drift with com-
pensation circuit « Superb trigger sensitivity « Maximum sweep rate of
video signals with internal TV sync. separator ¢ Jittless trigger circuitry
« CH1 signal output terminat available ¢ Variable trigger hold-off « High
precision X-Y phase difference measurement up to 50kHz + Buiit-in
function generator with BNC output of 50Q and TTL « Three kinds of
waveform are available with 509 output « Flat output waveform fre-
quency up to TMHz

Specifications:

Vertical deflection: « Bandwidth :DC coupled (DC to 20MHz normal),
AC coupled :(10Hz to 20MHz normal) * Deflection factor: SmV/div to 5V/
divin 10 calibrated steps of 1-2-5 sequence * Rise time: 17.5nS or less
Horizantal deflection: « Time Base A: 0.2us to 0.2S/div in 19 calibrated
steps. 1-2-5 sequence * Uncallbrated continuous control between steps
of at least 1: 2.5.

without

DIGITAL MULTIMETERS DALCO

+0.5% to 1.0 % * Reslstance
200Q, 2K, 20K, 200K, 2M, 20M
¢ Audible continuity response
lower than 50Q ¢ DC Voltage
200mV, 2V, 20V, 200V, 1000V
AC Voltage 200mV, 2V, 20V,

200V, 700V Ly e T
—=§198 =
oy

OrderN*  Brand Min Price e Fast drying electronics

BU-208 TESLA 10 $1.49 * grade cleaner for tuners,

BU-208/0 TOSHIBA 1  4.50 W1 controls and PC boards.

::ggﬁg IEgLL: 12 ?-gg 5 TUN-O-WASH is excellent cleaner and
28D-1398 SANYO 10 149 & r > degreaser for tuners, controllers and PC boards.
2SD-1650 SANYO 5 1.68 \ » Designed for cleaning and degreasing
STRD-1005 SANKEN 1 4.15 consumer electronics ¢ Cleans in one step, no
STRERRC0 ISANKEN (. 2.66 rinsing required * Contains no ozone depleting
STRS-6301 SANKEN 1 850 ds » CFC and HCFC

TA-7777N  TOSHIBA 1 6.96 ConlRouncs a o

TDA-2005 SGS 5 1.49 « Not for use on energlzed equipment

COLOR CODED —1‘,}

LEADS HEAVY DUTY
ORDER N¢ 56-500

* 11" Long Wire Lead

¢ Insulated 12" Alligator Clips

¢ 20 Gauge Wire Size * 10 Leads
» BLACK, GREEN, RED,YELLOW, WHITE

ORDER # 50-888
Thmﬂfaf«lda

« VCR-Head puller
¢ Retaining ring
remover

¢ Spring hook

TEMPERATURE CONTROLLED _(d -
SOLDERING STATION ‘ﬁg@’i\rf

* Adjustable Temp.: 300°F - 790°F - 150°C - 480°C
« Grounded Tip for Soldering :

Static Sensitive Devices, Heater Aid.
« Led Power Temperature Indicator
« Overheat Protection W/ Temperature Control
« Auxiliary Grounded Terminal
* Comes in digital LED display
+ 48 Watts soldering iron

&Lﬁ1~$035f £

*12.5 Oz aerosol {12 cans per case)

VCR ALIGNMENTTO?L KIT
Si

- recessed taprevem accndental deprogrammmg .

LOGIC Probe
ORDER N2 51-1015

ORDER Ne 50-815
"A

- 1
« Length: 8 inches §7$8 _9
* Range: 4.5 To 15 VDC
* Includes Test Leads = Compatible With
TTL,DTL,RTL,HTL,CMOS, NMOS Logic

SOLDER ROLL
* 1 LB Spool
* 370 deg F melting point
* Fastest solder
¢ Alloy 60/40, tin lead, non
corrosive flux, Diam. 1.2mm $3 95 g

ORDER N° 51-1005 “ﬁ_,

SOLDER WICK SO * Micro screwdriver
o" 4 ¢ Hex key set ¢ Fitted vinyl » Soft zippered case
* Solder Remover _s* 85¢ < %\ . Dimensions: 91/2"(W) X 121/4"(L)
* Lpgis. Feet ‘—;'7 Lok 1% « 7 Assorted head & guide aligners
ORDER N2 51-1050 M 2pcs.  TaE = + 3 Reverseable screwdri
S

vers (Small-Flat-Philips)

MAGNAVOX

Smart. Very smart

\,—\,171
9.2 =
« Cable (11 bra\nds)

« VCR (68 brands)

» TV (77 brands})
- Compact disc and
Laser Disc (94 brands)

Universal Audio/video Remote
VCR, cable box, and CD or laser

player « Ergonomic design! Main

lows time to replasce batterles without re-
programming « Programming reminder sticker

ORDER N2 82-1055

« Controls basic functions of TV, f Y
0

buttons are in line with natural

thumb motion « Two-minute memory al-

inside battery compartment * Sleep time for 60.

30,0r 15 mlnutes(accordmg to your TV) « Set key
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Books that work the way you work... SPECAL OFFER

No obligation

JOHN D. LENK

SIMPLIFIED
DESIGN
OF SWITCHING

JOHN D. LENK
SIMPLIFIED

JOHN D. LENK

SUPPLIES

1996, paperback 1996, paperback 1996, paperback  June 1996, paperback
¥29.05  $26.95 %2995 $26.95 %2905 $26.95 $29405 $26.95
0-7506-9821-7 0-7506-9510-2 0-7506-9820-9 0-7506-9508-0

Butterworth-Heinemann brings you something for everyone from John Lenk's Simplified Design Series. These books are all-inclu-
sive, one-stop guides. Each has step-by-step instructions and diagrams that make it easy-to-use for the student, experimenter, and
professional. All are available in paperback.

T44E ART AND SCIENCE OF

Analog Circuit Design

'ﬁ-smu T T R—r

TERMINOLOGY OrCAD

A CONCISE DICTIOHARY

MEDIUM PLC

.

v

SR Ill'UI.III_(I"“ Rezurch
1995, hardcover 1996, hardcover 1995, paperback 1996, paperback 1996, paperback
T905 $44.95 $19.95 $44.95 F29.95 $26.95 $T2:95. $10.95 includes disk
0-7506-9505-6 0-7506-9702-4 0-7506-9694-X 0-7506-9751-2 $B9'9§. $35.95

0-7506-9700-8

P I S s ' MICROWAVE AND
PC Card EM C WIRELESS
Destohund impmeevarrs PRODUCT COMMUNICATIONS

DESIGNERS TECHNOLOGY

soseem (it

July 1996, hardcover 1996, paperback 1996, paperback 1995, paperback 1996, paperback

1995 $44.95 THRQ5  $42.95 TH605 $39.95 %05 $42.95 $3%95 $33.95
0-7506-9747-4 0-7506-2466-3 0-7506-9707-5 0-7506-2281-4 0-7506-2591-0

U Please send me the book(s) listed below at 10% off! Phone: 1-800-366-BOOK FAX:1-800-446-6520
Please add $4.00 for handling for the first item ordered and $1.50 for each additional item ordered to all check and credit card
orders. Billed orders will be charged additional shipping based on weight and destination. All US orders must include your state
sales tax. Prepayment or company purchase order is required for all orders. Canadian customers please pay by credit card or in US
funds and include 7% GST on books and handling. Prices subject to change without notice.

Write book number(s) here

L I I l |

Charge my: AVISA OAMEX QMC Card # EXP Date

Name Signature

Address City/ State/ ZIP

Tel E-mail

Visit us on the Internet @ http://www.bh.com/bh/el Q Send me a FREE catalog (item 642)
[ e e 3 gt et e 02158
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- Giel'ihehest,

- Most accurate
(iaonostics 1or
probiem PCS...

Tutarial s Troubieshooling

New Releases: | .o -yyveesi

i DIAGNOSTIC  DIAGNOSTICS
Call about our Tutorial LGSR TES
and TroubleShooting :
Series on video cassettes!
A wealth of technical
help at your fingertips.

Ungerstanaing Memory

onriguraiina

pG assemnly &

UNIVERFAL BIAGNOSFIC - SOFTWARE

Fully 0/8 independent

- R Call for upgrade
diagnostic software...

Low-Level Formats IDE Drives!

Yy
Compatible with any PC & Oneratlei Systen!

-

Gall fow for Information on Special Pricing:

1:600-664-6008

OF Fax (616) 3070397 mem © S | oo”

1100 East Broadway, Suite 301, Glendale, California
Phone 818/547-0125 » Fax 818/547-0397

Web Page: hitp:/www.micro2000.com

International Orders please call:

Micro 2000 Australia.............. 61-42-574-144

Micro 2000 UK....................... 44-462-483-483
Micro 2000 Amsterdam .......... 31-206-384-433

8
complete new features list!

ICRO-SCOPE Universal Computer Diagnostics was developed to satisfy

the expanding need for accurate system diagnosis in the rapidly growing,
desktop computer market. Patterned after super-mini and mainframe diagnos-
tic routines, MICRO-SCOPE runs independently of any standard operating
system, and is therefore at home on any machine in the Intel world. Speed,
ease-of-use, and razor sharp ACCURACY are a few of the advantages that arise
from this system independence. Jerry Pournelle awarded MICRO-SCOPE &
POST-PROBE the User's Choice Award in the May 1994 issue of Byte Magazine,
saying: “You name it, this tests it. If you maintain PCs you'll love it.”

¢ LOW-LEVEL FORMAT—Performs Low-level format on all drive types
including IDE drives. This function cannot hurt IDE drives. ¢ TRUE HARD-
WARE DIAGNOSTICS—Accurate testing of CPU, IRQ's, DMA's, memory, hard
drives, floppy drives, video cards, etc. ¢ IRQ CHECK—Talks directly to hard-
ware and shows 1/0 address and IRQ of devices that respond. ¢ O/S INDE-
PENDENT—Does not rely on O/S for diagnostics. Talks to PC on hardware
level. All tests are full function regardless of 0/S (i.e. Windows, Novell, UNIX,
08/2). ¢ IRQ DISPLAY—Show bits enabled in IRQ chip for finding cards that
are software driven (Network, Tape Backup, etc.). ¢ MEMORY EXAMINE—
Displays any physical bit of memory under 1 Meg. Very useful for determining
memory conflicts and available memory space. ¢ AND MUCH MORE...
We don't have enough space here for everything this software can do!

Use this Power-0n Self-Test card to debug
any “dead” PG that won't boot...

««"This is the only card that will function in every system on the market. The
documentation is extensive, and not only covers the expected POST
Codes for different BIOS versions, but also includes a detailed reference to the
bus signals monitored by the card.” —Scott Mueller from his globally
recognized book, ‘Upgrading & Repairing PCs, Second Edition’

¢ Includes pads for voltmeter to attach for actual voltage testing under load.
4 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 /O Read to distinguish between write and read errors. ¢ Accurately
monitors progress of POST for computers without POST codes. ¢ Reads POST
codes from any IBM or compatible that emits POST codes. ISA/EISA/MCA.
4 Compatible with Micro Channel computers. 4 Dip switch allows easy selec-
tion of /O ports to read. ¢ Includes tri-state LOGIC PROBE to determine
actual chip failures. ¢ Manual includes chip layouts and detailed POST proce-
dures for all major BIOS’s. ¢ AND MUCH MORE. ..call for more details.

MON SOIUOI0BIT ‘9661 Joqualdas

.

USER'S CHOICE [ - - = e ]
O

Gowt. Serv. #: GS-00K-94AGS-5396

@
~


www.americanradiohistory.com

Workshon
Onportunities
For Electronics
Instructors and
Technicians

For over seventy years, EIA

has been the primary trade
association representing all

Jacets of electronics manufactur-
ing. CEMA represents U.S.
manufacturers of audio, video,
home office and home automation,
consumer information, accessories,
mobile electronics, multimedia
products, and assistive devices for
people with disabilities. In addition
to managing the International
Winter Consumer Electronics
Show, CEMA member
manufacturers work to promote
optimum servicing of consumer
electronic products and foster
interest in continuing education of
electronics technicians through the
Product Services Department.

Ccema

*  Please call for possible openings due to
cancellation.

EIA/CEMA Hands-On Technical Training Workshops

The Consumer Electronics Manufacturers Association (CEMA), a sector of the
Electronic Industries Association (EIA) offers the following technical workshops
listed below. These “hands-on” workshops are part of our continuing educa-

tion program and are conducted nationally at various educational institutions

that have integrated EIA's Electronics Curriculum and methodology. Attendees
will cover the industry’s newest technology and receive training to help them
increase their troubleshooting abilities.

Considering the high quality and timeliness of these programs — combined
with materials the attendees retain — we believe that the practical nature of
these workshops will provide them with new skills of immediate benefit. Please
refer to the concise workshop outlines below for selected course topics.
Classes range from 3 to 5 day sessions and are designed to upgrade the skills
of both technicians and educators with electronics backgrounds. The work-
shops are provided by EIA/CEMA for a nominal fee of $50. EIA/CEMA is also
offering CEUs this year. To register, or for general questions pertaining to our
educational programs, please contact our staff by writing or calling:

Product Services, EIA/CEMA, 2500 Wilson Boulevard,
Arlington, VA 22201-3834 (703) 907-7656

Web Site: http://www.eia.org/cema/ps

Video Laser Disc Technology

& Servicing Computer Monitor Servicing

o Signal Formats
& Test Equipment
& Monitor Alignments
¢ Troubleshooting

& VLD Servo Systems
o Video Signal Path
& Laser Optics

& Troubleshooting

Techniques Technigues
3days 20 CEUs 3days 2.0 CEUs
Color TV Technology & Servicing VCR Technology & Servicing

& NTSC Signal ¢ VCR Servo Systems
Processing & VHS Signal Processing

& Test Equipment & Tape Transport

& Receiver Alignments Alignment

¢ Troubleshooting ¢ Troubleshooting
Techniques Techniques
3days 2.0 CEUs 5days 3.5 CEUs

Workshop

Location

VCR* EIA - Headquarters VA Arlington July 8-12, 1996
MON EIA - Headquarters VA Arlington Aug. 20-22, 1996
'VLD EIA - Headquarters VA  Arlington Sept. 11-13, 1996
cTv EIA - Headquarters WA  Arlington Oct. 8-10, 1996
MON EIA - Headquarters VA  Arlington Nov, 6-8, 1996

H Triton Community College IL  River Grove July 15-17, 1996
cTv Triton Community College IL  River Grove Oct. 14-16, 1996
cTv Tampa Technical Institute FL Tampa July 1-3, 1996
cTv Tampa Technical Institute FL Tampa Oct. 2-4, 1996
CcTv Mt. San Antonio Comm. College CA Walnut Nov. 12-14, 1996

CTV = Color TV Technology & Servicing

VLD = Video Laser Disc Technology & Servicing

VCR = Video Cassette Recorder Technology & Servicing
PumaDieiregnowA596

MON = Computer Monitor Servicing
CIRCLE 312 ON FREE INFORMATION CARD
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TECH-SYSTEMS

1309 Hwy. 7 1Belmar, NJ 07719

908-280-0007 FAX: 908-280-0111
90 Day Warranty / 10 Day Right of Return

800-435-1516

BUY - SELL - TRADE
VISA & MasterCard Accepted

N.I.S.T. Traceable Calibration Available on Most Items

SPECTRUM ANALYZERS

TEK 492/01/02 Spectrum Analyzer SOKHz to 2 1GHz ... $6.995
Option 01 Addslncmmlpreseiscuonar\dCEAddlegwswrage

TEK 492/02 Spectrum Anatyzer S0KH2 to 21GHz 8650
Option 21 18GH2 to 40GHz Waveguide Mixer Set 1.775

TEK 496 1kHz - 1800 MHz. Spectrum Anatyzer 4.750

TEK 7112 100KH2 to 1800MHz Spectrum Analyzer Plughn ................... . 1850

TEK 7L13 1KHz to 1800 MHz Spectrum Anstyzer Plug-in
TEK TR503 Tracking Generator w/TM503 Power Supply

.2.495
. 1.450

HP 1417/8552B8/8555A 10 MHz to 18GHz Spectrum A 2195
HP 1417 Variable Persistence/Storage Display 585
HP 1407 Non-Storege Display 425
HP 8553B 1KHz to 110MHz RF i 450
HP B554L 100KHz to 1250MHz RF Section 550
HP B554B 100KHz to 1250MHz RF i 795
HP B555A 10MHz to 18GHz RF Section 995
HP BSSBA 20Hz to 300 KHz LF Section 450
HP B5528 W Saction 850
HP B552A Economy ¥ Section 285
HP B443A D.1 to 110MHz Tracking Generator 550

HP B444A 0.1 to 1300MH;z Tracking Generstor
HP B444A/058 0.5 to 1500MHz Tracking Generstor
HP B4458 1.8 to 18GHz Pr
HP 1827 Mainframe
HP 1827/8557A 10KHz to 350MHz Spactrum Analyzer ...
HP 1827/85588 100KHz to 1500MHz Spectrum Anglyzer
HP BS57A 10KHz to 350MHz Spectrum Analyzer Plugn ...
HP 85588 100KHz to 1500MHz Spectrum Analyzer Plug-
HP BS58A D01 to 21GHz Spectrum Anstyzer Plug-n

O8CILLOSCOPES

TEK 485 100MHz Portable Scope
TEK 475 200MHz Portable Scope
TEK 485 J0OMHZ POrtable SCOPA ................ooccommrmastonmms
TEK 2485 300MHz Portable Scope
HP 1741A 100MHz Portable Scope
HP 1725A 275Hz Portable Scope

HP 542004 50MHz/200Mss/’s Digitizing Scope 2250
HP 542000 50MHz/200Msa/s Digitizing Scope 2650
HP 542010 300MHz/200Msa/ s Digitizing Scope 2995
HP 541100 1GHz/40Msa/s Digitizing Scope 5.995
HP 5411 1D 500MHz/ 1Gsa,/s Digitizing Scope 8.995

TEK 7803 w/ 7A18B (X2} & 78S3A Scope 695
TEK 7104 w/7A28 (X2), 7610 & 7B15 Scope
Over 800 TEK 7000, 5000 & TM Series Mainirsmes and $ug-ins
Calt tor pricing information

WAVE - DISTORTION - MODULATION

HP 331A Distortion Analyzer SHz - 60O kHz
HP 332A Distortion Analyzer with AM Detector ..................
HP 333A Distortion Analyzer with Auto Nulling & High Pass Fittar .
HP 334A Distortion Analyzer with Auto Nulling/High Pass Filtar/ AM Datmxur -
HP 35B1C Selective Level Meter
TEK AAS01 Distortion Analyzer
BOONTON B2AD/01,/03/04 Moduiation Meter
Marconi 2305 2.32GHz Modulation Meter w/ IEEE

OVER 3000 ITEMS IN STOCK !
Inventory Ghanges Daily!
OVER 500 DC & AC POWER SUPPLIES !
Any Voltage - Any Current ! CALL

l CALL FOR FREE 40 PAGE CATALOG

COMPONENT TEST
HP 4342A O Meter {22KHz to 70MHz)

HP 4342A/001 O Mster {10KHz to 32MHz)

STANDARDS 8 CALIBRATORS

FALUKE 51008/03/05 Mukifunction Calibrator $5.750
FLUKE 33308 OC Calibretor 1.895
ALUKE 3328 OC Calibrator 595
FALUKE 5205A AC Amphifier 2650
ALUKE 5450A Resistance Calibrator 1 OHM to 100 megohms/Bppm ..................... 1.995

FALUKE 7304 OC Transfer St d
FLUKE 750A Reference Dwider
FLUKE 720A Kelvin Veriey Dwider
ESi AV722 OC Divider 1ppm Accuracy
DATRON 4200/30/ 80 Autocal AC Standard.......
BOONTON 25A Power Meter Cakibrator
BOONTON 2500A Power Meter Calkbrator
HP 8477A Power Meter Calibrator
HP 11883A Range Cakbrator
TEK PGS06 Cakbration Generator
TEK TG501 Time Mark Generator
TEK SG503 Leveled Sine Wave Generator 250KHz to 250MHz ...
TEK SG504 Leveied Sine Wave Generator 245MHz to 1050MH2

FREQUENCY COUNTERS

HP 5314A 100MHz Universal Counter
HP 53158 100MHz Universal Counter
HP 5316A 100MHz Universal Counter
HP 5328A/011/030 512MHz/EEE Universal COUNEer ...............coomrromrimrrroerocsiesimr.
HP 532B8A/011/031 1.3GHz/EEE Universal Counter
HP 5340A/011 18GH2/ IEEE Microwave Counter
HP.5342A/011 18GHz/EEE Microwave Counter
HP 53008/53038 525MHz Counter
HP 5257A Trensfer Oscitator for HP 5245 Counters
HP S255A 3 to 12.4GHz Frequency Convertor ...
HP 5359A Time Synthesizer
SYSTRON DONNER 60548 20Hz to 26 5GHz EEE Microwave Counter
TEK DCS008 Programmable 135MHz Universal Counter .................
TEK DC505A 225MHz Universal Counter Plug-in .....
TEK DCS08 1.3GHz Universa! Counter Plug-in

SIGNAL BOURCES
HP B640B/003 512MHz Signal Generstor w/Feverse Power ......
HP B6408/001,/002 1024MHz Signal Generstor w/ Audio Oscilator
HP BES6A 100KHz to S90MHz Synthesized Signel Generator ...

HP BEBOC/ B6603A/BBE32B 2B00MHz Synthesizad Signal Generator
HP BESOA/BBE02A/B58328 1300MHz Synthesized Signal Generstor ...
HP BB20C Sweeper Manframe
HP B6222A D01 to 2.4GHz RF Plugin !
HP BB82228/001 D01 to 2.4GHz RF Plug-in w/Crystal Markers & 70dB ATTN ...... 1.795
HP BB290C 2 to 18.6GHz AF Plugin
HP B6260A 12.4 to 18GHz RF Plugin
HP 8697A 265 to 40GHz RF Plug-in
HP 2148 Puise Generator
HP 80058 20MHz Dual Pulse Generstor
HP BOD78 100MHz Pulse Generator .....
HP BO138 SOMHz Dual Puiss Generator
HP 3312A 13MHz Function Generator
BOONTON 2000 20GHz Sweep Generator
TEK FG501 2Hz to 2MHz Function Generator
TEK FGS02 1KHz to 1 1MHz Function Generator
TEK FGS03 1 to 3MHz Function Generator
TEX PGS01 50MHz Puise Generator
TEK PGS02 250MH2 Puisa Generator
TEK PGS08 50MHz Pulss Ganerator
APPLIED MCROWAVE /EPSCO PGSKB SkW/575 to 925MHz RF Pulser
VELONEX 380 SkW High Power PUIBEr .............ccoooorc.
COBER B05/P27 2kW/ 10H2 to 1MHz High Power Pulser .

We Buy & Sell Service Manuals
Coax/Waveguide Components

BOONTON 5110 LCR Meter 100Hz. 120Hz & 1 KH2 Test Frequency ..., A

inclsdes 51101 Test Adapter & 5110-4 Kelvin Clip Adapter
BOONTON 7280 Digital Capacikance Meter 1MHz Test Freq 2pF to 2000pF ..
TEK 578 Curve Trocer ...

WANTED !

Surplus Electronic Test Equipment
FAX US YOUR LIST

TEK 577 /02 Curve Tracer
HUNTRON TRACKER 5000 Computer Controtied Troubleshooting System ...

SAUNQERS 150C/08 Crystal Test Oscitator Microprocessor Controlled/ EEE/1 to SOMHz
GENRAD 1830AV Inductance Mesasuring System

FAX: 908-280-0111

CIRCLE 329 ON FREE INFORMATION CARD
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PHONE: (607) 723-3111

FAX: (607) 723-5202
E-MAIL: BRIGAR2@aol.com

BRIGAR ELECTRONICS
7-9 ALICE ST.-BINGHAMTON, NY 13904 [ (o] x| @)

SEND FOR FREE CATALOGUE $500.00- $999.99 LESS 20%

SERVING: MINDUSTRY mSCHOOLS mHOBBYISTS MEXPERIMENTORS MCONSUMERS
OPEN: MONDAY THRU FRIDAY 7:30AM TO 4:30 PM, SATURDAY 7:30AM TO NOON

CREDIT CARD DISCOUNT
$ 0.00 - $99.99 NET
$100.00- $249.99 LESS 10%
$250.00- $499.99 LESS 15%

$1000.00 AND UP LESS 25%

MAC 24VDC PNEUMATIC ]
SOLENOID VALVE Modem Coupling
ALUMINUM MANIFOLD. THE VALVE Is | TRANSFORMER
| A TWO-POSITION SINGLE SOLENOID § PART # 671-6284
TYPE. PRESSURE 20 TO 150 PSI IMPEDANCE (OHM)
WATTS 5.4 TO 6.7 - 10" WIRE LEADS | PRIM. SEC.
SUITABLE FOR AIR AND INERT 600 294
GASES. SIZE: 5-1/4"L X 2’H X "D
(RFE Good Cond) INSERTION LOSS:

BRIGAR PRICE..... $6.95 3.15dB @ 1kHz
DC CURRENT: 0 MA

RESISTANCE (ohm)

PRIM. SEC.
156 145
DIELECTRIC

RATING: 1000 VAC

* Nidtﬂm ®SIZE: 7" SQ X 4-11/32° DEEP

R . e A et
ULARBRBYED RED LED T 1-3/4 | ROMNMm |
PRICE 5mm DIFFUSED LED
$1.25 EA. PRICE

ROTRON - TARZAN FAN #TN3A2

BWEIGHT 5LB

®VOLTAGE 115VAC 50/60 HZ
BWATT 85 @1 .55AMP
BBALL BEARING

@ RPM 3300

®5 BLADE IMPELLER

Great for electronic

cabinets & chassis.

BRAND NEW ...$49.95

ROHM # SLR47VR3F

100 PCS. FOR $10.00 & Jo e

1000 PCS. FOR $50.00

ULTRASONIC LIGHT SWITCH
Motion sensing sutomaticf switch replaces
existing wall switcfh - operates from 120 vac
power. 750 w. max load. Great for home
alarm systems or controlling lights & small
appliances.
Adjustable time & sensitivity, On-Off switch -
LED Trip Indicator - color:white Size: S"w x 5°h
x 1-3/8°d
Energy Savings 30 to 60%
PRICE $12.95 EA.

§ FOR $60.00

ISOLATED TOROID TRANSFORMER
BANNER MAGNETICS # 159249

INPUT: 120/240VAC

ISOLATED OUTPUT 130VAC 10AMPS
SIZE: 6.25" DIA. X 3.75"H

WEIGHT: 20 LB

PRICE.... $69.96

IBM 0S/2 STANDARD EDITION

VERSION 1.3 ON 3.5” DISKETTES

Supports large memory large files - Multiple
applications and dos applications. Provides
adobe type manager - High quality Typrographic
fonts. Requirements: 2.0 MB of memory (min.)
One 1.44 mb 3.5" Diskette drive - One fixed drive
12 MB free Space. PRICE..... $49.95

100 PCS & UP $1.76 EA.

SMITH CORONA #5-67181

WALL TRANSFORMER

INPUT: 120VAC 60 hz 12watt
OUTPUT: 9VDC 3.6 watt .4amp

6 ft. zip cord with 2.5mm Male plug
UL Listed - PRICE .... $2.25

Electronics Now, September 1996

8000 SERIES MICROPROCESSOR
INTEL # P8061AH

8 BIT CMOS CPU, 256 BYTES RAM
12 MHz - 40 PIN

(Tie pin 31 low to bypass

the internal ROM)

PRICE... $2.50 EA.

OPTREX #DMF50140NF-SEW
Intelligent graphic LCD Module
“Supertwist” modules utilize surface
mount tech. Displays blue pixels on
white backround. Moudles have E-L
backlighting - graphic-figure-character
display. Built in drivers & 8 bit TTI
Interface.

®Control LSI: T6963C Toshiba
@View angle: 6:00

®Dot Size .44(w) x .57(h)mm

wDot pixels 143(w) x 98.4(h)mm
wView area 74.8(w) x 98.4(hymm

®Dc Voltage Svdc

PRICE.... $14.95 EA. -
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WORLD’S SMALLEST RF POWER

_UHF X-tal Controlled Video Transmitter TRANSISTORS AND TUBES

- - - In depth stocking of popular and
Y hard-to-find Electronics Parts
for Transmitters & Linear Amplifiers

Popular Transistors
25C1969 )
25C2166 « 25C2290 \.

VidLink 50 Kit + B&W ) ;
Cam':,a (r,,,y;o,,,y AEGIS 25C2312C « 252879 i)
). e MRF454 « MRF455

$599.60 $399.00 +$ I ~ MRF455A « MRF477
VidLink 50 Kit Only: © ) | § VidLInk 50 MRF492 « MRF497
$360-00 $199.00 +$5.! 3 R I
o R an 89 SRF3749 » SRF7000-90
: ' o1 Popular Tubes
Check or MO, CORESESE. 6KD6 + 6LF6 + 6LQ6
AR s B || M2057 - 61468 « 6146W
3-500Z » 3-500ZG
811A » 572B » 7199
7558 + 8417 « 8873
8874 + 8875 - 8877

AE B I 5 #671-1225 E. Sunset Dr Order your FREE copy of our new Catalog by writing orcalling us now.
RESEARCH Bellingham, WA Tel: (619) 744-0700 - Fax: (619) 744-1943

W 98226-3529 USA

1-604-224-0416
Visit our virtual catalog on the INTERNET at: 435 SOUTH PACIEIC STREET

http://www.lynx.bc.ca/virtualspy i SAN MARCOS, CA 92069

plus shipping
MONEY BACK GUARANTE!
A/B/C SWITCH S$25 each 3 + )

) BY ANY REMOTE|

@ Up or even reaching for a differeni

Now you can switch between two 1 IgRat sources witnout get
‘emote controi! Symply press any button on any remote control and hold it down for two seconds
Quirdwitch contains a patented sensor that causes it to switch saurces each time it recejves an unin

rupted infrared signal for two seconds. Ana n 't neeqa a spare AC oulet, because QuikSwiten

a _'I',/.'. year on - A-A

LATION " ; Al MADE IN USA

MILESTONE PRODUCTS
5698 WESTBOURNE AVE - COLUMBUS, OH 432 MasterCard |
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- Electronics Now, September 1996

©0
N

240x64 dot LCDs with buult-ln controllor.
AND 4021ST-EQ. Unit is EL back-lit. $79.%or 2 for $149.%

OPTREX. DMF5005 $69.%0r 2 for $129.°

160 x 128 dot LCD with built-in controller (T6963C)
20 character x 16 line $79.® or 2 for $149.”
Mft.: Toshiba TLX-1013-EO. Unit is EL back-lit. Dim: 54."L x 44" H.
The built-in controller allows you to do text and graphics.

Alphanumerlc—parallel interface

R 'Houmou,s. A
Non-Enclesed TTL
Comes with pinout. 12V ot 1.4 Amp input * Horizonkol frequency 15Kha. » Abikity fo do 40 and 80 column.
5 inch Amber $29.00 + 7 inch Amber $39.00
9 inch Amber or Green $29.95

5 COLOR MONITOR $49."
* Flot Foceplote * 320 x 200 Dol Rescltion * CGA & Herculs Comporibe
* 12VOC Oparoon » 1575 Kz Horiz Freq * 60 Ha Vert. Syc Frg
OOmemmConsfmdm" dord interface Conneclor ® Degaussing Coil inchuded ¢ MIrSam]mn
MISCELLANEOUS E

ADAPTEC 4070A (RLL) OR 4000A (MFM), SCSI Controller, your choice $25%

16x1 .........3 for $25.00 40x1.. ...$8.00
16x1 (Ig char) .$12.00 40!2 ......... 2 for $25.00
16X2...onniind $8.00 40x4 $25.00
16x2 (ig. char.)....$12.00
16x4....ccviriinnen $15.00

5V power required ¢ Built-in C-MOS LCD dnvor & controlier » Easy “microprocessor”
intartace ¢ 98 ASCII character generator « Certain models are backik, call for more info.

Graphlcs and alphanumenc—serlal interface

HeNe Laser Head (10Mw max. output) TEMOO. 15.5” long MFG: NEC $99.%
Laser Power Supply (for HeNe tube) $89.2
T ASER SCANNER ASSEMBLY $20.8

Assembly intended for o koser printer. Inhudes kaser diode, polygon molor {6 sided) and misc. optics ond lanses.

Mit
640x480 backlit Epson 35.00 480)(128 Hitachi $15.00
640x400 backiit) Panasonic $25.00 256x128 Epson $20.00
Toshiba $15.00 240x128 (backlit) Optrex $20.00
480x128 (backlit) ALPS $15.00 240x64 Epson $20.00
160x128 Optrex  $15.00
3ER PRODUSTS B |

LASER DIODE {5mW)} with collimator $20.22

VISIBLE LASER DIODE: 5mw ot 670nm $15.22
Index guided. Threshold current 40 ma typical.

POLYGON MOTOR UNIT & DRIVER §79%
Ten-sided first surface mirror mounted on an armature that spins at §25 revolutions per second yielding 8 beam
sweep ate of 1250 sweeps per second. The driver for the polygon unit requires 24 volis and plus and minus 12
volis to operate. There is also an f-theta lens in front of the polygon scanning mechanism with 8 three inch
diameter. Great for optical experiments, etc. Very high quality units. (MFR: JAPAN ELECTRONICS )

IBM 370 option XT and AT emulation boards $35*
' AcKER CORNER |

POINT OF SALE BANK TERMINAL $569 or 2 for §129*
« LCD Display 20 Char. x 4 Line * Printer 16 Column Dot Matrix - Epson * 24 Key Domed Membrane
Keypad » Intel 80C32 Processor ¢ 2 PCMCIA Sockets (ICC Slots) « Dallas DS 1287 Realtime Clock ¢
2 Solid State Buzzers (Piezo Electric) + 4 Crystals - Rockwell Modem Chip ¢ Telephone Line Interface
(4 Pin “RJ" C ) » RS-232 Interface (8 Pin “RJ" C: ) » NI-CAD Battery Pack Inside
Note: We have sol heen ahle to hypass an access code in the software. Thus, while time of day and other
introductory things are displayed on LCD, the full original capabilitics of this unit cannot be guaranteed. Also,
we do not have a source for the smant cards thal were to ga in the PCM CIA sockets. Requires 12 volt adapter
for powes. (Not inchuled) Dimensions: 9- 1/2L x 6-1/4W x 2-1/2 D « Original cost over $450.00

CAMERA BLOCK $149%

FOR ROBOTICS AND EVERYTHING ELSE
Unitis for Hi Band Smm CamCorders, mcludcs 8X zoom lenses, D/D converters, built-in CCD
23 in, 420 th d picture el y mosaic filters. Excellent performance.

Righ resolution, high sensitivity, low Ing, Iow smear, good color reproduction, no distortion,
1/60-1/10000sec variable speed digital shutters, TTL auto focus, auto white balance, one-push
auto white balance, auto/manual iris and gain up switch. Can be controlled by a 4bit micro
computer. Remote controlling is possible for zoom and focusing. NOTE: These are PAL
(European Standard) Units. SONY PART #EVI-101 (PAL)

CELLSITE TRANSCEIVER $79° 2or $149"

These " wers for in an AMPS (Ad

L - NETWORK

d Mobile Phone Service) cell sita. The
zoMHzh-mﬂhdlfnlmu-mllonpn(oondesechnnnshalbca(od The transmit
channels are 870.030-889.980 MHz with the receive channeis 45 HMz balow thoss frequencies. A digilal

Proteon ProNet-4 Model p1347 Token Ring Board $49.”
16 bit » 4 Mbps  IEEE 802.2 and 802.5 compatible * twisted pair *
interoperable with IBM Token Ring network

is utikzed lo g tha sslecied frequency. Each unil contains two independent receivers o
domoduu. voconnddlll with a Recelve Signal Strength Indicator (RSSI) circurt 1o selact the one with the
best signal strangth. The tranemitter provides a 1.5 watt modulated signal 1o drive an axternal powsr
mmm monvhhdmhulom\bbunbv\nvuummmﬂ\ebxkpmd

il ion are 26 VOC (unreguisted) and en 18.990 MM2 reference

1 Pos & Bar CODE

for the m tyrlhulzu The units contain independent boards for receivers, exciter, synihesizer,
tunable frond end, mnm.umwmm- powar supplies and vottage-controlled oscillator).
Service manual, and circuit P inchuded.

MAGNETIC CARD READER $25.2
Includes: ® 20 character dot matrix display with full alpha-numeric copability © keypanel

with hull alpha-numeric entry rate 7.5 VDC/0.5 Amp power * standard
telephone ihrufuos ex'snrs‘con cor’?o lithium batlery and flat-cone
HP bar code wand (HBCS 2300).................... 525 00
~ POWER SUPPLYS

SWITCHING POWER SUPPLYS $12.00 or 2 for $20.00 115/230 Volis
73 WATT (2} 4 pin power connectors aiached ® Dim: 8.5° Lx 4.5 Wx 2" H
Output: +5V @ 2-9.75, A, +12V@ 0-1.5A, -5V @ 0-04 A, -12V@ 0-0.5 A
68 WATT Dim: 5.5"Lx3.27Wx 1.7"H e Oulput: 5V@ 4 A, 12V @ 4A

Encased Black & Whits Composite CCD Camera with Adapter
IR viewingt0 1000 nm 7 4 Lx2 X Wx1%H

Comes complete with CCD camera, mounting nut on bottom of casing, ssg 00
12vDC power supply. Excellent low light capability, standard RCA NTSC video out.

Great for: entryway security/remote monitoring, s

video conferencing/desktop video conferencmg 2 'or 159 00
This miniature camera is perfect for i lications as well as sccurity and
surveillance. NTSC output allows use with all populu video digitizing boards for Apple
Macintash and Microsolt video for Windows. Connects directly w any compaosite monitor or
VCR with "'video™ input. lis razor-sharp wide-: unglc lens focuses from twa inches to infinity and
i swte-of-the-art CCD technol ly cap 16 level gruyscale images for Quick
Time movies and still pictures. Recmds al 30 frames per second and 264) lines resolution with

Chip size 10.7 {H) x 9.3 (V) mm® ® Unit cell size 23.0 (H) x 13.4 (V] um.
Ceramic 24 pin DIP package ® Mfr: Sony, Part# 014AL

4096 element CCD $19.00
1024 element CCD $15.00
2048 eloment CCD $15.00 * 1728 element CCD $ls.oo

| Linear Tyee |

TR

23605 'l’olo Avo., 'l’orrumo, CA 90505
~ Order desk only: USA: (800) 872-8878 CA: (800) 223-9977
LA. & Technical Info: (310) 784-5488 Fax: (310) 784-7590
OEM |NQU|R|E$ WELCOME

60 WATT Dim: 8% x 4% x 3 ® Ouiput:5V @ 6A +12VOIA-5V@ 1A-12V@ 1A excellent low light capability. Uses 12VDC (adap J) and durd RCA cable.
L CHARAE COUPLED DEVICES 1 | Portable Milere Termimnl $99.2.4m2 for $149.2
e [MATRIX Type | | v i kAN )
“The spy X T YRR 20d Viden RAM (64K) - ad st op Ongulmm(ul’os
.~M1T‘ lll “‘o sky' 529.2 applications. * display size W16 (256 x 128 pixels.) Dimeasioas: (xJ”WlllTlHWuthDq)huglu‘ll')
Sony CCD Imager - designed for black and white compesite BAREBOglﬁogg:-lz COMPUTER 54%;2&’ (gE F&OFR $79. 002
video cameras. Picture olomonn. 384 (H) x 491 (V) COM ports and | 10 8 Megs using skandol %0 PIN S,

‘ .6” COMPOSITE MINIATURE COLOR DISPLAY §i49.“

-t

 welcome. Foreign orders require speciol handling. Prices subject fo change without notice. 20%
___rmhng‘u'orruumodmdux -m.

port sehp. Supporis up
Internal room for (1} 31/2md|l0€hu'ddrmu\d(2)31/2mdtﬂqapm Four 16 BIT ISA slos, accepts
hlbnqhﬂmocrds Keyboord con be set 1o no tes ot boot. Case size is 15.5'W x 16D x 4°H.
Motherboard can be purchased separately: $29.00 or 2 for $49.00)

Fully encosad. Dim: 1.3" x 1.3" x 4”. 12 Volts DC power. NTSC signal.
250 H x 300 V resolution. Focus odjustable syepiece. Applications include camcorder
viewfinder, helmet mounted display, ekc... Ongmal cost over 3600 00

Mirumum Ordec: $20.00. Minimom shipping ond hondling charge $5,00, We accspt coshiers
chacks, MC or VISA. No parsonal checks or COD's. CA residents odd 8.25% sales tax. We ore
not responsible for typogrophical errors. All merchandisa subject to prior sale. Phone orders.
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DO-IT-YOURSELF AUDIO AMPLIFIER KITS

Mark V Electronics, Inc.
8019 E. Slauson Ave.,
Montebello, CA 90640

In business since 1985

Metal Cabinets with @Modular Desktop
@ Aluminum Front Panel Consoles

LG-1273 3x12x7" $ 26.50
LG-1684 4x16x8" 32.50 LE-453 4)‘43/0(3 $ 7 50
LG-1924 4x19x11%" 38.25 LE-653 6X43/'X3' 9.75
LG-1925 5x19x11%" 42.00 LE-863 8x4%x3" 11.75
aLG-1983 2% x19x8" 35.25 LE- Black finished aluminum
LG-1923 3x19x11%" 36,50 Panel 1mm thick. J
LG-1927 7x19x11%" 50.50
LG- Black anodized rack cabinet

@ *LL-1923B 2%x19x12" 69.50
_/L-1925A 5x19x12"  79.50

*LL- High quality full Aluminum Cabinet
*LL- Front panel .157" & other panels .078"
*LL- Gold plated cap screw for front panel

- Dimensions in inches + .05
- Custom-made for other dimensions
if over 100 pcs for single model !

TA-800MK2 AA 120+120W Pre & Main Stereo Amp. (4.1bs.).

Power Output:120W into 4 ohms RMS. 72W into 8 ochms

. & RMS. Frequency Response:10-20KHZ. THD: <0.01%

g Tone Control: Bass $12dB, Mid . & Treble +8dB.

Sensitivity: Phono Input, 3mV into 47K. Line, 0.3V into

é" 47K. Signal to Noise Ratio: 86dB. Power Requiremeni:

iy 40VDC @ 6A. Suggested Mark V model 001 or 008
Asmb.$ 86.95 transformer. Recommended Metal Cabinet LG-1924.

AF-3 AAA 300V MOSFET High Power Mono Amp. (7'lbs.)
Power Output: 300W into 4 ohms RMS. 200W into 8
ohms RMS. Frequency Response: 10HZ-20KHZ. THD:

ﬁ <0.03%. Signal to noise ratio: 91d8. Iinput Sensitivity &
Suggested Mark V model 009 Transformer. Capacitor

0,000uf 80-100V model 016 or 018. Recommended

Kit:$ 165.00 Asmb.§ 195.00 Metal Cabinet LG-1925 for each channel.
TA-388 AMA Class A FET Dynamic Buffer Stereo Pre-Amp (1 Ib.)

Impedance at 1KHZ. 1V 47K Load Impedance 4-16
Best Pre-Amp

*LD-1244 2% x10%x4"$55.
**LD-1516 3%x13%x4" 29
**LD-1565 4x13%x5% " 31

* *LD- Sheet Metal Tmm

ohms. Power Requirement: 155 to $65VDC 8A.

Frequency Response (at rated output): Overall 10HZ-
100KHZ +0.5dB-1dB. THD: Overall <0.007% at or below
rated output level. Channel Separation (at rated output
1KHZ): Overall better than 70dB. Hum & Noise: Overall
better than 90dB. Input Sensttivity (1KHZ for rated
output): 300-600mV. Maximum Output Level: Pre-Amp

. : e output 1.8V (0.1% THD). Power Requirement: 30V X 2
Xit:$64.00 Asmb.$ 60.00 A S00mA.

SM-100 AAA 150 MHZ 8 Digit Frequency.Counter. (2 Ibs,)

Frequency Range: 10HZ-150MHZ. Gate Time: 0.01s,
0.1s, 1s, 10s. Input Sensitivity: KHZ range 10HZ-10MHZ

20mV(min.). MHZ range 1MHZ-120MHZ 20mV(min.),

120MHZ-150MHZ  35mV  (min.), 150MHZ-200MHZ

40mV(typical). Time Base: 10MHZ crystal, +10 ppm.

Input Impedance: 1M ohm. Response Time: 0.2s.

Resolution: 0.1 HZ: 10s gate time, 1HZ: 1s gate time,

10HZ: 0.1s gate time, 100 HZ: 0.01s gate time. Hold the
Kit:s 79.00 last input signal. Reset counter to 0. DC 9V power
Asmb.$ 99.00 adapter not included.

Minimum order $ 20. We accept Visa, MasterCard & Money Orders. Che

&**Toroidal Transformer
Housing .T 001 28/30V x 2 6A $ 30.00
N ' -, T

5 @

*LD- Stainless Steel 0.7mm

Enclosures at Unbeatable prices !

Free Catalog 213/888-8988
Order 1-800-

Kit skill levels are specified as A beginner Aa intermediate or

Fax 213/888-6868

521-MARK / 1-800-423-FIVE
AMA advanced!

Alarm Box with P
Lock -

LB-1085 8% x10%x5" $18.75
LB-1395 9%x13%x5" 25.50
LB-1525 12%x15%x5" 35.25
*LB-1494 9% x14% x4 %" 21.50
LB-1383A 8% x13%x4" 23.25
*No lock & LB- Sheet Metal 0.8mm

Power Transformers

002 36V x 2 3A
003 40V x 2 6A
**008 28/30V x2 6A
**009 48/53Vx2 B8A 66.00
. **012 33/40/42Vx2 6A 48.00

TY-35A FMWireless Microphone

25.00
32.00
40.00

00 !
50

This is a low power real
FM transmitter. Transmit
frequency within 88 to
108 megahertz. Transmit
\\_‘aq& range about 200 ft. it has
high sensitivity . sound
ks 1250 $ 6.99 pickup by a capacitance
microphone. May be used strictly for series
purposes such as remote wireless montering.
TY-2 A Fluorescent Light Driver
This unit drives 6-40W
y fluorescent  light  for
f,y‘ . portable and emergency
s use. Works from a 7.2
Kit:$ 14.76 Asmb.$ 20.50 16y DC battery. Includes
a "Hi-Efficiency Switching Mode IC Dnving
Circuit" suitable for use with different lights

learance Sale

School Project Kits Source ...

SM-36 Dynamic Noise Reduction & $ 26.00
TA-006 6W Mini-Amplifier A 9.50
TA-28  Digital Voice Memo Ad 9.90
TA-120 36W Class A Power Amp. M 3250
TA-201 Mircophone Mixer Mono Amp A 20.79
TY-45 20 Bar/Dot Level Display AA 3825
TR-503 Regulated DC Power SupplyA 18.75
TA-50 Melody Generator A 1385
|SM-720 AC/DC Stereo Pre & Main Power Amp.
AC or 12 volt DC power
sources for home,portable
Loy or mobile operation. 110V
Xit:$ 77.00 or 220V AC power mains.
Asmb.$ 102.00 It features dual channel
bass & treble tone controls, phone input for
magnetic cartridge, tape recorder input &
output jacks, an auxiliary input for FM tuner or
compact disc player & a microphone input jack
for use as a public address or sing-along
amplifier. Case & transformer included! (9 Ibs

See our catalog for more kits!

cks allow 2 weeks for clearance. We ship by

UPS ground inside US (2 Ibs.min $ 5.00) and ship by, US mail outside US. Please call for orders shipping & handling

or fax (foreign) orders. PO Orders.are welcome from schools. VWe are not
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DIGITAL STORAGE

OSCILLOSCOPE

WITH
SPECTRUM
ANALYZER,
DVM, FREQ.
COUNTER,
AND DATA
LOGGER.

O-SCOPE
MODULES
CONVERT PC'S
INTO
MULTIPURPOSE
TEST AND
MEASURING

INSTRUMENTS.

0344 vpp O8E8
oass

-0388
o017
.

fieferen

No room on the bench? Too much to carry? Why lug a
scope around? Just toss an O-SCOPE into laptop case
or tool kit. When you need a Digital Storage Scope,
Spectrum Analyzer, Data Logger, or DVM, plug the
O-SCOPE into a PC printer port and see it all on the
monitor. Continous, delayed, or triggered sweeps can
be frozen on the screen, printed out , or saved to disk.
Frequency spectrums DC to S00KHz.

Both single and dual channel models accept standard
scope probes and works on 286 or faster desktop and
laptops.

FEATURES:

e SMALL & PORTABLE

o USES PRINTER PORT

* USES STD. PROBES

* DC TO 500 KHz (0scope Il)
¢ 10v/div. TO 50 mv/div.

o X-Y DISPLAY (0Scope i) SOFT & HARD CASES

MADE IN U.S.A SAME DAY SHIPPING
INCLUDES CABLE, SOFTWARE & MANUALS

O-SCOPE Ip (DC 50KHz, single trace) sesssessssess $189,
O-SCOPE Hl (DC-500KHz, dualtrace) esessssssssss $349.
SHIPPING: $7.50 (2ND DAY $11.50)

OPTIONS:
PROBE SETS
EXTERNAL TRIGGER
DUAL TRACE
AUTOMOTIVE PROBES
BATTERY PACK

SEND CREDIT CARD INFO,, M.O,, or CHECK,OR CALL

1-800-980-9806

Allison Technology Corporation

8343 CARVEL, HOUSTON, TX. 77036 U.S.A.
PHONE: 713-777-0401 FAX:713-777-4746 BBS: 713-777-4753

http://www.atcweb.com

Motion Control System

$299.95

INCLUDES NEW! (3) Slot Motherboard, Dual Stepper Controller Card,
12VCT 3 Amp Transformer, (2) Stepper Motors, Easy to use 1. B.M Software!

Complete System "Nothing more to Buy!" Unit# SCK-2000
Design Robots, Plotters, Laser Systems, CNC Machines!

Drives (2), 100 step, 3.6 degree, 4 Phase Stepping Motors!

Unipolar 12v motors full step control. Torque is 80z inches!

Bi-Directional 8 Bit Read and Write Port!

Board Addressable, 16 Possible Choices!

Fits in Standard 19" inch Card Rack!

Connects to any compatiable 1. B.M. LPT Port (1,2,3)..

With Additional Cards Control 32 Motors on 1 LPT Printer Port!

Features Include: Variable Speed, Step, Range, Direction, and On\Off Control!
System is expandable, Add VO cards, Slave cards, and Amplifier cards.

Free QBasic & Gwbasic Source Code § 59.95 value! ¢

LR IR IR R A I K IR )

Call Us Today!
Tel (714) 879-2000

Fax (714) 992-2082
Visa\Master\Amex Charge Accepted

Send Check or M.O. to:
CYBERMATION

“Intelligent Controllers”

1943 Sunny Crest Dr., Suite 288,
Fullerton. CA 92635

Units are in stock and ready to be shipped!
® Add $12.00 S&H; CA residents please add sales tax *

PROFESSIONAI SCHEMATIC CAPTl/RE AIID P8 SOFTWARE

W PRICE FOK
gfgfif 2199

ISISis an Easy To Use
Schematic Drawing Tool.

B o ndons - JEV A
Powerfull CAD Software

® Automatuc wnr? routing &
dot placeme

® Exports diagrams to other for PCB Generation
applications. !
@ Advanced routing
® Full control of drawing . - )
appearan e Uibraries, including SMT
il ® Libraries with thousands of # e Inciudes Gerber Viewing

components.

® Fast & Easy to use.
® Exports diagrams to DTP.
A o 30"x 30" board

STARTS AS LOW AS $199 F0k WINWWS $159 FOR DOS

PRICES IS IN US FUNDS - PLEASE INCLUDE 515 SH

R4 SYSTEMS INC.

1100 GORHAM ST. SuiTe 118-332 | WRITE OR CAL
NEWMARKET ONTARIO TODAY
CANADA L3Y 7V1

905 B98-0665 FAX 905 B9B-06B3 BBS 905 B98-0508
Internet rédsystem@astral.magic.ca

FREE DEMD

wwwW americanradiohistorvy com
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' PROFESSIONAL DESOLDERING with the

ane Norman - Normans Electronics Inc. Atanta GA  404-451-5057
A cost effective solution to desolderin, tlx)lmgnt at less than half the price of most

Harold Smedberg - Smedberg Electronics - Custer MI
The SC7000 has reduced my damage to PC boards by 90%. It has also decreased my

equipment. It’s performance is AST y - ! dft;:roédering

very easy to use,
self-contained desoldering
tool. We had a 70% increase in
groduction after the purchase of the
C7000. I highly recommend it.

Randy Whitehead - Service West - Salt
Lake City UT  801-262-4069

My techs thought it would be a
waste. | bought one an wag after a
demo. My techs then fought over it.
Now we have three. It is the Best
desoldering tool we have ever used.

Timothy Kraft - Monikraft, Inc. -
Cherry Hill NJ  609-751-3252
We m(s)laced all our existirtrﬁv,e
desoldering stations with the SC7000.
Our technicians are very pleased with
the improved pertormance, portability,
and reliability over our previous higher
priced equipment.
Alan P. Dunasky - AP’s TV, VCR,
& Computor Service -Cleaveland,
OH 216-631-8132 One of m
most valuable tools in the shop.
would be lost without it

v Bill Warren CET/CSM - Warrens Audio
& Video - Knoxville TN -423-546-1128 We have been
extremely satisfied with the quality and durability of the

DEN-ON SC7000 as well as with after the sale support.

Keith Sahs - J & M Electronics - Omaha NE .
402-291-7100 It’s a must tool for my bench. 1 can desolder multiple pin
II)oufg Pettit - LuRSE%EIcclroni(s - LuRay VA 703-743-5400 IC’s quickly and clean. It will even take up large solder amounts on tuner
We found that the SC7000 not only saves money vs. wick, but saves valuable time in and case grounds. )

troubleshooting. ftallows you to be more accurate in removing SMD's. Ray Wurmnest - Ray’s Electronics, Inc.-Bloomington IL 309-829-3238

Paul Horvat - Service Excellence Inc. - Bergenfield NJ _201-387-7776 It has | | The SC7000 saves time when changing out parts in the home or in the
made a atmost impossible job (desoldering a 64 pin CPU) a piece of cake. | [ Service Center — Worth every penny we spent.

Tom
Mike Murghg_— Service Center -Van Mullett -
Nuys CA 818-785-7805 ) . JC Penny
The single best investment of repair egunpment -
we’ve made. It outperforms all other desoldering Y ok, LA Wausato
tools we’ve used. Easier to use and least expensive. Wi
414-259-
The
- SC7000is a

Bob Monroe - M.AA.R.C. Electronics - Virginia Beach VA 804-468-3932
Best investment we’ve made. Saves time, especially with multi-sided
PCB’s. Extremegr(gleased with warranty. Failed within 6 months and

replaced by DE N overnight.

Dick Manning - Dicks Electronics - Hartland W1 414-367-8339
The ease & speed of component removal greatly increases productive time. The SMD
kit makes SMD removal a brecze, even for inexperienced Techs.

Dave Hayes - E-H Engineering Ltd - Lincoln NE 4024666720
Has been a durable & reliable desoldering unit. Qur use has been both lab
& field application over the last 2 yrs. with positive results.

Bob Sorrels CET/CSM Polytronics Microcomputer - Shreveport LA
We’ve used our SC7000 almost every day for about three years with
virtually no problems. Just clean it before you turn it off for the day.

George Hefner - Hefner Electronics - Coleridge NE  402-283-4333

BcinF a one-men service center, | hesitated to spend the money on a
desoldering tool , however all that changed when I nearly ruined a $400
computer logic board. It has cut my desoldering time by 50 to 75%.

Steven Gray - Electronic Wizards - Wichita KS 316-686-8324
By far the best desoldering tool we’ve ever used. Much more suction than other
similar types we’ve tried. No trouble with postage stamp IC’s or anything else.

Dennis McMannis - Thorn Services International - Mabelton GA
The SC7000 has decreased my use of wick by 75% and at $25 aroll, it pays for
itself within months. My total bench time is reduced by approx. 20%.

Don Cressin - Certified Electronics Serv ice - Ellicott City MD 301-461-8008
We have obtained excellent results with the SC7000 including repairing
high density U/V tuners. It is one of the best purchases we have made.

Specifications :
& Totally Self Contained diaphragm vacuum pump and AC motor for Ava i I a b I e on Re qu eSt

high vacuum suction or reversible hot air blow for SMD removal.

& 100Watt Ceramic heater with zero-crossover switching heater control  [ndustrial User Price $550.00

circuit which prevents spikes and leakage currents, Our Regu/ar Price $445.00 Price includes
¢ Unique patented long lasting filter cartridge design. Solder builds up ) Stand. two extra

on easily cleaned baffle, while air flows around the outside of baffle. — fil id
¢ Totally ESD Safe. The housing contains carbon and the tip is at a e rlce l'ter cartridges,
ground potential for complete ESD Protection. 1 tip wrench and

¢  Maximum vacuum of 600mmHg is attained in 0.2 seconds. tip cleaner.
¢ Temperature adjustable from 300°C - 450°C or 572°F - 842°F Limited Supply at Sale Price

Visa - M/C - Discover - American Express - Terms to Qualifying Companys

30 Day Money Back Total Satisfaction Guarantee - One Year Parts and Labor Warranty
OWARD Toll Free U.S. and Canada  Web Site www.heinc.com

LECTRONIC E-Mail Jerihoward@aol.com
. MLNSTRUMENTS 1_800_394_ 1 98 4 International (316) 744-1993
6222 N. Oliver Wichita, KS 67220 JBeNC orfax (316) 744-1994
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EARN
MORE
MONEY:

BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

Earnup to
$60 an hour

4 ) §> WX m at_ ¥
; 21 1| No previous experience needed!
No costly school. No commuting to class,
The Original Home-Study course prepares
you for the **FCC Commercial Radio-
telephone License.” This valuablelicenseis
your professional ‘‘ticket” to thousands of
exciting jobs in Communications, Radio-
TV, Microwave, Maritime, Radar, Avionics

-and more...even start your own business!

You don’t need a college degree to qualify,
but you do need an FCC License.

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

Or, Call 1-800-932-4268 Ext. 210

—---------------------1

commanbd PRODUCTIONS
FCC LICENSE TRAINING, Dept. 210
P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!

NAME
ADDRESS =
CITY STATE ZiP

l------------—---------J

----q

ONLY COOL-AMP
SILVERPLATES
ONTHE JOB.

From a customer testimonial:

"0k, your edge connectors don't connect. Or you want
to plate your own PC creations, but you don't want to
bother with electro-plate solutions. The plating on the
socket...has worn off and no longer makes reliable
contact...what are you going to do now?

"Give the people at Cool-Amp a call. They have a
silver plating compound | have used for the past couple of
years that solves all of the above problems and more. This
white powder has an infinite shelf life...and is easy to use.

It will actually put a permanent silver plate on copper,
brass or bronze. .. There are no messy or dangerous
chemicals. Application could not be easier. Use a clean rag
and a little bit of water and just rub it on a clean surface. In
minutes you can permanently sitver plate a circuit board or
replate a power amp tube or socket.

It has saved me time, money and my sanity.”

Cool amp has even gutperformed electroplating in
recent tests. it is time-proven since 1944.

AND CONDUCTO-LUBE.
THE SILVER-BASED
CONDUCTIVE LUBRICANT.

The upstart, since 1952. Developed for switches,
uses continue to expand to all applications needing a
conductive lubricant.

ORDER FACTORY DIRECT:
503-624-6426 or FAX 503-624-6436

{
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30 day money back guarantee. All shipping and ha.ndhn.g at clﬂs

Anyone implying theft of cable service will be denied sale. NO FL
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NV-5600 $205 $195 5185
NV-5700 $195 $185 $175
NV-5800 $195 $185 $175
NV-5750 $305 $295 $285
B S SE=(3)VIIE DS
BOSS 1 $210 $195 $185
BOSS 2 $210 $195 $185
BOSS 3 $210 $195 $185
ZAEIN Rl S
ST-1600 $210 $195 $185

ALL mm-umm s'roc'x FOR IMMEDIATE SHIPMENT

QTY
50+

CALL
CALL
CALL
CALL
CALL
CALL

CALL
CALL

@lL)x_JDLJ]}JV_J

QTty Qry

5 10 20

STEALTH-1000-P $55 $48 $45
- TVT-3 GOLD $48 $41 $38
TNT-3 $§52 $45 $42
STEALTH 80-P $61 $54 $49
M-80 $70 $64 $58
PIO+ $75 $68 $58

NEYWY CON\Y =500 ==

CENTURY CT-3000 $68 $64 $60
SA -8511 $75 $70 $65

CALL
CALL
CALL
CALL

CALL
CALL
CALL

CALL

LrEfF”‘Uﬁ_JUQLHED CONVERIERS

. R&GM_ tgu  PANASONIC  CALL FOR THIS MONTH’S SPECIALS
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HP-9150 ScopeProbeSetDC~150MHz 2495 21.95

OUR ON-LINE CATALOG AT

Fantastic DMM Offer!!!
Don't let the price fool you. This meter is a
digital multimeter designed for engineers
and hobbyists. Equipped with 5 functions
and 19ranges. Eachtest positionis quickly,
and easily selected with asimple turn of
the FUNCTION/RANGE selector rotary,

switch.

el Rubber Boot Included Our

Dispiay: 3-1/2 Digit LCD. 21mm Figure Height Best
with Automatic Polarity Offer

Overrange Indication: 3 Least Significant, Ever

Diglts Biank
Temperature for Guaranteed Accuracy:
23°C+5°C RH<75%
Temperature Ranges:
Operating: 0°C to 40°C (32°F to 104°F)

Storage: -10°C t050°C (14°F to 122°F) High
Power: 9V Alkaline or Carbon-Zinc Battery(NEDAT Quality
Low Battery indication: BAT on Left of LCD Display. Full Sized
Dimensions:188mm long x 87mm wide x 33mmm thick DMM

Net Weight: 400g
DC Voltage (DCV)
Range: Resolution: Accuracy:
200mVv 100V
2000mV 1mV

$19 any gty

+(1%rdg+2dgts)

20V 10mvV Resistance ()

200V 100mV Range: Resoiution: Accuracy:

1000V 1V 200 100mQ

Maximum Allowable Input; 1000v DC 2000Q@  1Q

or Peak AC. 20KQ 10Q +(1.2%dg+2dgts)
DC Current (DCA) 200KQ  100Q

Range: Resolution: Accuracy: 2000KQ  1KQ

200pA  100nA 0MQ  10KQ +(2%rdg+10dgts)

2000pA  1pA Maximum Open Circuit Voitage: 2.8V

20mA  10pA +(1.2%dig+20g15)

200mA  100pA Diode Test

10A 10mA +(1.2%dg+2dgts)  Measures forward voitage drop of a

Overioad Protection:mAinput. 247250V semiconductorjunctionin mvtest cur-

fuse. rent of 1.5mA Max.

AC Voltage (ACV)
Range: Resolution: Accuracy:
200V 100mV H(1. 2%aig+10dgts)
750v v
Frequency Range: 45Hz-450Hz
Maximum Allowabile input: 750V rms

Response: Average Responding. Cali-  hFE Test
brated in rms of a Sine Wave. Measures transistor hFE.
CATNO DESCRIPTION PRICE

9300G Rugged High Quality DMM with Rubber Boot $19.00

Switchable Scope Probe Sefs
(Selectable X1/Ref/X10) These high
quality scope probe sets are for oscil-
loscopesup to 60MHz (model HP 9060)
or 150MHz (model HP9150). Both sets
include ahandy storage pouch and
inciude an IC test-hook adapter for
the probe. The BNC connector rotates to avoid cable tangle
or kink. Cable length Is 1.4 meters.

PRICEEACH
CATNO DESCRIPTION 1 10 100
HP-9060 Scope Probe Set DC~60MHz $16.49 $14.49 $11.58

18.62

IIIIIIISEE

Positive Photo Resist Pre- \
Wy Sensitized Printed

: Circuit Boards

/ These pre-sensitized printed cir-
~ /cuit boards are ideal for small
/ productionruns. They provide high
resolution and excellent line width
control. High sensltive positive resist
cooTed on loz. copper foil allows you to go direct from your
computer plot or art work layout. No need to reverse art.
Single-Sided, 1oz. Copper Foil on Paper Phenolic Substrafe

PRICEEACH
CATNO DESCRIPTION 1 10 50
PP101 100mmx 150mm/3.91"x5.91" $255 $1.90 $1.70
PP114  114mmx 185mm/4.6"x 6.6" 298 245 198
PP152 150mm x 250mm/5.91"x 9.84" 540 398 3.0
PP153 150mmx300mm/5.921"x11.81" 615 448 410
Single-Sided, 1oz. Copper Foil on Fibergiass Substrate

PRICEEACH
CATNO DESCRIPTION 10 50
GS101  100mm x 150mm/3.91"x5.91" § 390 $2.98 $2.60
GS114 114mm x 185mm/4.6" x 6.6" 480 349 320
GS152 150mm x 250mm/5.91" x 9.84" 869 598 578
GS153 150mmx300mm/5.91"x11.81" 1020 720 6.80
Double-Sided, 1oz. Copper Foll on Fibergiass Substrate

PRICEEACH
CATNO DESCRIPTION 10 50
GD101 100mm x 160mm/3.91"x5.91" § 5 07 $3.68 $3.38
GD114 114mm x 185mm/4.6" x 6.6" 595 429 399
GD152 150mm x250mm/5.91"x9.84" 1047 7.39 698
GD1583 150mmx300mm/5.91"x11.81" 1195 849 8.30

Etching Chemicals/Ferric Chioride
Adry concentrate that mixes with waterto make
1 pint of etchant, enough to etch 400 sg. inches

of 1oz board. PRICEEACH
CATNO DESCRIPTION 1 5
ER-3 Makes 1 pint $3.50 $2.75

http://www.cir.com

Developer This product is used as the
developer on our positive photo-resist
printed circuit boards. Includes instruc-

= tions. 50 gram package. mixes with water,
& . PRICEEACH
CATNO DESCRIPTION 1 10 25
POSDEV Positive Developer $ .95 $ .80 $ .50

Efching Tank This handy etching sys-
temwillhandle PC boardsup to 8"x 9", two
at a time. Ideal for etching your PCB's!
Systemincludes an airpump foretchant
agitation, a thermostatically controlled
heater for keeping etchant at optimum
temperature and a tank that holds 1.35
gallons of etchant. A tight fitting lid is also supplied to prevent
evaporation when system is not being used. Typical etching
time is reduced to 4 minutes on 10z. copper board!

REDUCES ETCHING TIME!

DESCRIPTION
Etch Tank System

CATNO PRICE
12-700 $37.95

Desoldering Pumps . m
These powerful plastic body
desoldering pumps are designed for easy m

one hand operation for fast, efficient
desoldering. Double O-ring piston seals for maximum suction.

PRICEEACH
CATNO DESCRIPTION 1 5 10
08-366S Large Desoidering Pump  $15.89 §13.49 $11.95
08-366E  RegularDesolderingPump 1089 859  7.39
08-366TIP  Replacement Tip 196 195 195

CIRCLE 321 ON FREE INFORMATION. CARD
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fEecfromc Soldering System Here's the idedl splution  Electronic Soldering System with LED Display
when Temperature Control Is required. Easy to use Deluxe temperature controlled system with LED
slide control allows user to set system from 300°F to display for maximum accuracy. Temperature is
840°F. Voltage to iron from contro! unit Is 24V Iron odJus'roblefrom160°-480°C(320° -Q00°F). ronheat-
heating power is 48W. Replaceable 5.3mm tip is ing poweris 48 Watts. Runs on 24V from controller
standard. Replacement irons and tips are available. . unit. Replacement irons and tips are available.
S S50 PRICE EACH P Tip size is 5.3mm. PRICE EACH

AS LQW. ,
CATNOS DESCRIPTION 1 5 V7

CATNO DESCRIPTION
SL10 Temp Controlled $56.00 $50.00 SL30  Deluxe Soldering 386 00 S75(D
Soldering Iron Systemw/LED AS LOW AS s75
S§124v  Spare24VSoldering 1050 7.80 SL24V  Spare 24V Soldering 1050 7.50
Iron Iron for SL10 or SL30
Tips f L We now offer a variety of replacement
" Replacemenf Sk sp;lg';!;? éf;nso tips for the SL10/SL30 soldering stations.
CAT NO DESCRIPTION 1 PRICE EACH
821 1/32" Pencil Tip $1.39 51.19 CAT NO DESCRIPTION ! 5
822 1/32" Pencit Tip 1.39 119 825 178" Chisel Tip $1.49 $1.29
‘ l ‘ ' 823 1/64" Pencll Tip 1.39 119 826 3/64" Chisel Tip 1.49 1.29
'Y R 824 1/16" Chiset Tip 1.49 129 827 3/64" Pencil Tip 1.59 1.39

Ball Bearing 12V DC Fans

These High Quality Fans feature Ball Bearings and Brushless DC PRICEEACH
Motors. All of them are designed to meet UL CSA & VDE CATNO 1 10 25 100
Standards. Design these fans into power supplies, computers  CSD 4010-12 $9.88 $ 6.38 $5.48 $4.87
or other equipment requiring additional air flows for heat CSD6025-12 9.38 591 541 a4
removal. These fans are regular Circuit Specialists stock items  CSD 8025-12 8.88 585 519 4.49
— they are not surplus. CSD9225-12 8.95 6.14 5,29 4.59
INDUSTRY BEST PRICING! CSD1225-12 11.45 8.96 7.82 6.85

Specifications START INPUY STATIC

DIMENSIONS vomes VOLTAGE ~ CURRENT AR FLOW PRESSURE SPEED  NOISE LEVEL
CATNO (MM) ) %) (A) (CFM) (INCH-H,0)  (RPM) (dB) WEIGHT (g)
CSD 4010-12 40%40x10mm 12 7 0.06 5.1 0.19 5,500 26 20
CSD 6025-12 80x60x25mm 12 5 0.13 13.7 0.165 4,500 28 65
CSD 8025-12 80X80x25mm 12 5 0.16 37.8 0.177 3,000 3 80
CSD 9225-12 929225mm 12 5 0.32 a2 0.18 2.800 37 95
CSD 1225-12 12X120Q5mm 12 5 0.35 62 0.180 2,500 42 135

e SOLDER =+ SOLDER -

e SOLDER =+ SOLDER -
We stock high quality 60/40(Sn%/Pb%). .031'
and 63/37, .031"diameter. Thisis prime JIS
certified solder that we maintain as g
regular stock item (It is not "Left-overs,
Rejects or Surplus”) and you can buy it
fromus at a fraction of the price that
you are used to.

e | CCD Camera - IR Responsive As Low As $109!!
» | This black and white monochrome CCD Cam- | g

era is totally contained on a PCB (70mm
x 46mm). The lens is the tallest compo-
nent on the board (27mm high from
the back of the PCB) and it works .z
with light as low as 0.1 lux. It is IR
Responsive for use in total dark-
ness. It comes with six IR LED's on boara. It connects 1o any

Tired of Paying Inflated ) standard monitor, AUX or video input on a VCR or through a
Prices for Solder? PRICEEACH video moduiatorto a TV. Works with a REGULATED 12V power
CATNO DESCRIPTION 1 10 25 | supply (11V-13V). Hooks up by connectiong three wires: red to
RH60-1 1-lb. Spool, 031", 60/40 $ 690 §$ 596 §$ 530 12V, black to ground (power & video) and brown to video
RH63-1 1-b. Spool, .031", 63/37 6,95 6.10 5.41 | signal output. PRICE EACH
| RH60-4 4.4-b. Spool, .031", 60/40 2400 21 90 17. 92 CATNO DESCRIPTION

1
RH60-TUBE 6-oz. Tube, .031", 60/40 99 CA-H34A PCB Mounted IRCCD Camera  $125.00 S]O‘?GJ

SEE OUR ON LINE CATALOG AT
I 558 QR Nww.circom - 1]

RECEIVE OUR LATEST
CIRCULE S&%E%ESTS’ e 132 PAGE CATALOG! i

1, . i -erUTPERI’ORM

800-811-8203  |Lotiio NAC

60 e et e e
"464'5824( FAX] products, personal computers and com-
ACCEPT puter parts, plus much, much more. FAX us

your name and address or call 800-811- :
5203, ext. 5,to leave a message on our catalog request fine.

CIRCLE 321 ON FREE INFORMATION CARD
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Electronics Now, September 1996
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4 AT & |Beyond PHONE COLOR BOXES
~ ozens ?hone color boxes described - man clrcults.

Plus Call Forwarding, Conluunclnl Phreak Histo

Iouary, Divertars, Extanders, Loops, REMOB

l“‘l'] 5] 0 udt & dant Oplncnm, 14 Party and
4 - . |

How answering ITIIC ines are hackeg to lsten to - even
20‘1:10‘:’:'.?:;’3"'5.?: oFI DO._.NJ .t? ?:" arase - mossages, and to convert them Into minl-VMBs.

Alamogordo, NM 88340 And countermeasures - pvnlocl ynurull from snoops,

-.- Please order by Mail or Fax only - - -

(505)434-0234, 439-17786 (orders

"Y. YOU get VO!CE. enter “#11#11 any time), 24-hr

omer Service & Tech Support:

&505)439 -8551(8AM-6PM MST Mon-Sat) { p
elates directly to your order or prospective order.

The Smallest,
Most Secure,
Best Range,

3 Channel

ardholders, merchants ks B
Iosses annually because of cred card lraud Descdbes
overy known means of credit card fraud and scams.

1 Y0 i 3

Remote Receiver.

ﬂly_iu_!' Visht our popular site (tell your triends)
at. http:/jusere.sol.com/wizguru/hl-tech.html 0 d0n" “roniege detaiiad, Include: Physical,

MLU%L&NMMUHHHM eg. E, cipher, PIN compromise, card counterfeiting,

Agd %5 total $4 (US, Canada). Al Items in stock. | magnetic gmpe false front, TEMPEST, Van Eck, tap-

Postal M.0, Is fastesl. VISA, M €00 &549- mng spoofing, Inside Job, super-cool, vibration, pulse,
g

add $8. New Calalog (200+ oﬂers) 2 W voltage - others, Case historles, law, countermea-
order, 35 wh (no CC), $244oreign, NQ dealers, | sures, detalied security checkllst, Iabeledlntemalr
Since 1971, As seen on C8S "60 Minufes," Forbes, to .ﬂuus ATMs comaln up to $250.000 In cash! R
etc IU'Jahn Wililams - former Lockhead Senlor Englneer,
NIH o gg‘;v':)le‘ss'o{ 00D Electronic Wcanons Englneer,
eal 'Sicisl

: 5 MAC fllx, PCAB6 (urbmu peripherals, | CONS & scams and related swindles fleece Am
of $100+ Billlon per ysarl The most comprehensive
new surplus electronic pan’s !esleqlpmen buy, hade s'||.|rvlval '“a“"hal'f“hc%"s ?I S“TSOM '"d A "3"‘
t eclasslc to hl-tech. Detalls on 100s and many varla-

- on the-Shelf HARDWARE Slad ey ocl gourselll &
stems #Datd Card ReaderWiitersi TERNET c NS. & CAMS
ATMB*Secum urvelllance*RF/EM/uwave/ﬂa- mo Tons, § o udow rake
darUltrasonicARAIghvSound DetectorsReceivers/ s2+Blmun annualty! Mosl are done anonymousiy and
XmittersAlammers/Blasters J Neurophone/RIte/| with litle fear of prosecution (difficult to prove and to

Security - 70 billion hopping codts wih m r
never repeats the same code twice. Double EEP)
incredible Range - No cross talk or blockoge. Range sp 1o 1000 feet.

v Hieronymus/Resonant Crystal Radionlcsd EM Lab/|tind the perpetrators). Described In detall, Includes
3 Channel - Our universal receiver controls up fo 3 items with only one receiver L i el L s R, R
{optional relay needed). Push both butions together for third channel output. A I AL LIl Beyond VAN ECK PHREAKING
Tap DetectovBlasterkPhone Color Boxes kDT avesdropplng on 1V and cornputer video signals us-
Intertaces with most home and auto security systems for easy remote integration. Decoders 4Caracekdnap olar 4 3umpor Boeper iny s crnary  cesrbed i ol Incudes sec
nderPanlc ButtonkShriek Module Includ
Comes with (1) three channel receiver, {1) long range three channel remote, SeSubiiminal MiseoAmp (Ufrasound & Inrasound) | o s pcbors: Range g 1o 1 Kl. Plans Include
(1) universal ]20 VAC fransformer. *Electronlc DowsersaHidden Presence Detectors { Van Eck designs! $29.
*Hearing Asslstor4Vortex Generator&6th Sense The HAGKEFI FILES
ALL FOR ONLY $99 95 + Ship ing & sales tax CommunicatorNoise Cancel. System L evitator - O R TE G
: ping s many moref Se aw Cataiogl ASCIF) by top dubire phreakers Covers uvery o
F : ¢ toplc In hackerdomi 3 HD Disks* $50.
H '8 QBsIgn ouild epaizThoditymmamia
Street smart secu"ty sult on any davlcmyslenvbrocess/prolect elec- ed 60 W :
6 1 9 ' troniccomputermmechanicaloptical (ex: phone/{ vices can slow dnwn aven noB “lthnurmu(en
, 462' ' 67 auto/securityfradionicAab/energyHy, ‘WRFB?M!V - whils loads draw full powerl Device slmpl{ plugs
g . ultrasonlm%V/commo/consumor) for business/| 'nto one outlet and normal loads into other outlets, Also
7147 University Avenue ® Lo Mesa, (A 91941 personaVinventlon needs. Describe & Include 30 | Jscribes meler sieep, overload droup, sl P.'m:}?o

1 How watthour meters work,
effor modes {many), ANSI Standards, etc. Dem
and Polyphase Maters. Experimental results to slow
and stop meters by others. $25. Any 2 §9,

UNDER ATTACK'

Yeapon

5 pre-engineering fee {no obligation). Time & cost
Send, Fax or Call Order In - Use Credit Card or Check. Fax {619) 462-0652 Siimatos 7-10 decs. Gont oty auavariaod tars while Orzing 1ol oo, P T
———— = i MODRS
nfamous celiphone

ee our Catalog for our |
modification gulde ($89) - detalled, compre-
henslve, covers all makes - 10 times more
info than competitor's "gulde”). (Do Special

-t0- omagne brance ang
frojsaigabove to °:su :a!«;;:tmrmcrmmm Amch cause: Cancer. birm defects, and proround psy-

.
Now In Windows95
cuslomers, we wiil perform one soarch of our massive and Immune

car
=& cellphone database If raquasted within 30 days of your pur- system disorders! Destructive to people, animals, plants,
x Ichm LACP. Data now on cellphones is so great, we can fi e‘l“'?meml Includ GIS !
s @ Desion & In C&CP onty that In greatest demand. Search rasuits not guar- % nvestigated)! Includes how to verify and plnpoint

S, Siofion anteed. Requast by mall {don't fax); Include & #10 SASE. MI and eleglronlc attack sources,.and etfective ctounler-
0 L, mm {1 measures, $29 2 Tutorlai
— | PASER (Beeper) MANUAL IHomrahonlrs o i i A

and LAB DEV/CES. Optimum ¢ircults, freqs, waveforms,

agel

uses, irequenclcs advantaoes ovcr and uses with cell

phones, and tps and tricks. And how Pagers are hacked | dulk cycles, Intensities. Thorough. $29. Both §49.

and countermeasures. Includes the plans for your own MIND CONTROL

| Packet Paging System (transmitter and re- | Concern and fear Increases over EM ang iir2sonic mind

ceiver). $49. ‘(Jlnd body) &m}}lml‘l h ‘h pe ]

o : nfortunataty, there Is muc moro mis n10rma! on and
HACKING FAX .MACHINES disinformation published than facts. Soma victims are

controlied and exploited by arm-chalr "experts* and 50-

lex than |ust connecting a third Fax fo the phone |Ine) f;"’d "'C"mso,“':':'f:l‘:‘,,?:“":g‘p,:3:&'::5::“,:33:

ncludes ax protocols, commo parameters, and 2:1 P‘“‘mf
and 4:1 compression. And Insluhfs into designing Fax | POStnER it dossn't 'W'“l' oft $38. Visi B i "

Low Cost CAD Software

Oescitbes in detall row Pax machineS are hiacked and
countermeasures (hacklng Faxes Is much more com-

Interception devices and modl Ing existing Faxes into ~<Fi~-
. . Sicaih aes Go e b gag T nAnu::Nu:s MANUAL.
*Easy fo use schemalic ey program (SuperCADYor i dagrams, cny volee vai HackinG TRt )
$149. Includes netlisting, bill of materials, extensive parts libraries. How Folcs TaliSox (YWS) systens a Bsed End T H,S“,,y, Gescriptions. pians (dosenc). avatabiities
+ Digital simulator (SuperSIM) allows you to check fogic circuitry quickly before s‘}qu cswna R, BIX, GENESIS, EZ, SYOEY, BHONE O Hadanis Devions o oty o moder, Whis s
actually wiring it up. Works directly within SuperCAD and displays resutts in “logic N 'g’c'f"{bsco'my Pl a't‘:r'g||su§§$smsyLs'§;s 1 lansfor 3 malo declanic Ierapey
analyzer” display window. Starting at $149 this Is the lowest cost simulator on the and securky personnell 3 °‘°° : t;G ‘ E ’ s
market. Library parts include TTL, and CMOS devices. ! : Al SRR | I covices pian ne,
2 . . - U 5! b g3l k. i 1 on
+ Analog simulator {mentalSPICE) for $149. Allows AC, DC and transient circuit | B VWiniic "VOICE MAIL RACKING Getalls how VMSS are };',,’;,F ",’,"',7,,1,',::‘;' C‘:ﬂ'ﬁ@:i,‘,’ é:',',‘{"“,,if,’;,‘:
analysls. Includes models of transistors, discretes, and op amps. :‘:f:ggmg nunt g‘gng;g'lcos"[c'gg'gﬂn‘g"és Meias laddgr Goiger Counter, Qzone G Fis Stumner,
» Circuit board artwork editor and autorouter program {SuperPCB), starting at dresses ALL Issues relating to PBX hacking, Includlng il 1t Alg ’
1 " 3 : countermeasuresl Gan your business or agency affor L
$149. Produce high quality artwork directly on dot matrix or laser printers. You a 39(; 000 honelr(r;au lossb(m'e averaga loss dt?e 1o ingt I aiso has enor rates of 10-
can do boards up to 16 layers including surface mount. Includes Gerber and hacked PEXS)? As described n Forbes Magazine. $29 20}"15;190' :?é’“?nfr'rﬁ‘i:’r"a%i‘ -gézaggsmz"gld :ng
A N mate 581 m rre C an!
Excellon file output. Autorouter accepts netlists and placement data directly from AL T CCLLERAD. S AN st!aleo[yulo fghtunlst radar tickes (a ot you
the SuperCAD schematic editor. of deleaﬂn9 Caller 4, ANI, *69, *57, and Call Block- | oot a':m pE 4
+ New!--Complete electronic design package {SuperMAX) including schematic et “c'g"gggg;'begsgﬂ";g'," ' Qrangs, Belge,
editor, analog and digital circuit simulation, and printed circuit board layout with CLAss ;ervlces cngn NON PUB DA, cAMA DNR, ogs S 0nc:avﬂons mdvo‘cmﬂos?mb"n e
autorouter for only $549). | COMPUTER‘ 'l-’HREAKING Ing. Inciudes smali recelverstransmitters, telemetry,
" ¥ P disks Deseribes In dathil 7 amen?ta opdmlz"a'llons. rergolﬁ monl}odng and c?nlw:i
rite or call for free demo disks: td security, survelllance, and ultrasonlc, fiber-optic an
MER;TAL A l.,leD MATON = S, eand(huw vmusst rngén umgSEscW'g:"aﬁ'fd Infrared commo. 70+ clrcu pians, tables f
i » abuse methods and countermeasures. includes disk
5‘;,15 136th Place SE. "% flied with hacker text fles and utlites, and the fegend- 010 i and
ellevue, WA 98006 Mry FLPSHOB% pro’lectlon symd":i ('ga‘ Ch?lu. pC|.BA souwu':o:ehto ana y2s, dscrypt sacura ¢l
- BQ. I ‘ Bats, - 0
(206) 641-2141 s S e Tty r"'ous “Computers & Securily.* Manusl+DIsk® 859
g mp 'S

Internet: http://www.mentala.com
CIRCLE 226 ON FREE INFORMATION CARD
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100 kHz sampli

_ Qd}. 2
- 2.0
INPUT 20 volt max. o Q 0 L

TiePieSCOPE HS508

interface PC parallel printer port

sampling speed 50 Msamples/sec
resolution 8 bits

input range 50 mV/div - 20V/div

record length 32KByte/channel

price US$1054 incl. software, user manual
and 2 probes (1:1/1:10 switchabie)

YYVYVVYVYY

.| Page 0,00

TP5008

interface PC-XT-AT ISA slot

sampling speed 200ksamples/sec
resolution 8 bits

input range 125 mV/div - 5 V/div
programmable analog output channel
price US$307 incl. software, user manual

YYVYVVYY

LScope
,o PC printerport

You get a free uScope
when you buy a TP508 or a HS508
untii september 18t 1996

resolution 8 bits

sampling speed 100 kSamples/sec
input range 2.5V, 5V, 10V and 20V
connects to PC parallel printer port

Software for
the PC-based instruments

contains an Oscilloscope, a Spectrum analyzer,

a Voltmeter, and a Transient recorder. All instruments are
controlled in the same intuitive way and provide for saving and
recalling waveforms and settings, cursor measurements, hard-
copy on matrix / laser printer and online help. Minimum requi-
rements: a 80286-based PC with 2MByte and running MSDOS
3.3 or higher.

Call toll-free 1-800-626-6929 for a free demo disk and our catalog

Easy installation: just plug in and measure

YyYYYYY

TP508
interface PC-XT/AT ISA siot

sampling speed 50 Msamples/sec
resolution 8 bits

input range 5 mvV/div - 20 V/div

record length 32 KByte/channel

price US$1098 incl. software, user manual
and 2 probes (1:1/1:10 switchable)

| Digital Uoltreter

& CHANNEL 2 input range

3caY

HEASURING
DISALAY

"SIREE
i N

TRE BRS (W) MEASURING : TRUE RNS
Pl ¢ o

) . DISPLAY

HANDYSCOPE

interface PC parallel printer port
sampling speed 100ksamples/sec
resolution 12 bits

input range 125 mV/div - 5 V/div

no extemal power required

price US$499 incl. software, user manual
and 2 probes (1:1/1:10 switchable)

YyYVYVYVYYY

YyYVYVYVYYY

HANDYPROBE

interface PC paralle! printer port
sampling speed 100ksamples/sec
resolution 8 bits

input range 125 mV/div - 100 V/div

no extemal power required

price US$163 incl. software, user manual

CONWAY Engineering, Inc.

8393 Capwell Drive, Oakland, California USA 94621-2113
(510) 568-1397
Internet: http://www.crl.com/~conway/

Tel: (510)568-4028  Fax:

BBS: (510) 568-6533

CIRCLE 320 ON FREE INFORMATION CARD

Call toll-free 1-800-626-6929 for a FREE demo
disk and a catalog of all our instrments!
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SOLAR POWERED HAT FAN

@ Solar Powered

o Duroble Fom in bill
© Keeps you Cool!
* Adjustable Fit

Keeps you cool on hot days,

while working or playing.

Makes o great gift.! Specify color:
red, light blue, novy

SPHF-1

o Powerful 2 stage
Audio Amplifier
© Tunes 100-108Mhz
© Requires 9V Battery
(Nat Included)
* Sensitive mike picks up Whispers

Works with oy FM rodia or broadost receiver.
Easy to assemble.

FM-32 ....510.95

VIDEO CLARIFIER

© Eliminate Copyguordsl

© Auto Sync Boost

* Fully Automotic
* State-of-the Art Grcvitry

Allows for flawless viewing of oll prerecorded tapes.
Restores tapes to broodeost quality. Eliminates annoying
interference. Compotible with oll VCR's ond TV.'s. Operates
on 4 AA batteries. (Not Included)

1-8B00-526-37 17

645 Temple 7€ A Long Beach A California 90814
A (310) 434-5641 A FAX (310) 434-9142 &

V AW 4 4

STEPPER MOTOR CONTROLLER KIT

* Adjust speed

* Change direction
of rotation,

o Single step ar
Continvous stepping

Eosy to ossemble! LED's show
sequene of motor steps. Runs on 12¥DC. includes Stepper
Motor, PC Board, Ports, and Instructions.

MINI PHONE TRANSMITTER KIT

@ Smoll Phone Transmitter
* Tunes 90-95Mhz
© Attaches 1o phone
line omy where in home.
® Powered by phone line.

Use with any FM rodio or broadcast
receiver. Easy to ossemble. Just lift the
handset o activate.

B/W PINHOLE CAMERA WITH AUDIO

© Pinhole with Audio

© Ultra Miniaturel

® 3.7mm lens

© Prewired with RCA plugs
Ultro mini comero measures
13/16" x13/16" x 9/16 thick.
420 Horizontal lines. .1 Lux

Runs on 9-12VD(@100ma
PHE) B e 6 M s A B 515995

DLL FREE

4. Shipping °5.% & up.

AMAZING EMERGENCY FLASHLIGHT

1. California residents must include sales tox.
2. Visa, MC, & money orders accepted
3. Quanties limited ~ prices subject to change.

CAMCORDER VIDEO TAPE

* Hi-8

© P6-120 HMPX

© Major Brond Name
o Excellent Condition
© Jewel Box Induded

Hi-8 120 minute video cossette tope (used). They were
recorded on once and played o few times. Then bulk erased.
Ready 1o record on ogain.

CCT-1 . 53.00e0/10+ 2.80e0/50+ 2.656a/100+ 2.50e0

* Hand Powered! -
© Never needs "

batteries -
© Operates oven

underwater!
Mever be cought without o flashlight ogain due o deod
batteries. Dynamo produces power ta pravide light.
Great for the cor, boat, and house.

MINI B/W CAMERA W/STAND

*B/W ((D CAMERA

© Prewired with RCA Plugs

© Metol Housing © Stond w/Hardware
o Adopter Included

Measures 3 7/8” Long (Induding Lens)

x11/4W x 1°H Small enough fo fit in your

hond! Has 0.2 Lux, 400 TV lines, aperates on 12VD(@1 W,

Includes stand & power edapter, & prewired with RCA plugs.
.. 515995

SUPER VHS VIDEO TAPES (USED)

© Super YHS Tapes

* T-120Minvte

© Major Brand Names
© Excellent Condition
© Great Price!

These tapes were used for o brief period, then bulk erased.
The record tobs have broken out, so you will need to cover
the notch with o plece of tape.

S-VHS . .$3.00e0/10+ 2.80ea/50+ 2.65ea/100+-2.50e0

DC MOTOR SPEED CONTROLLER KIT
speed ond direction of

i
%
small DC motars. Indudes -

PC Board, Motor, Parts, ond Instructions.
MG ..

o Control speed

* Qockwise or Counter
Cockwise Rotation

© Runs on & 1o 12VDC

Easy to build. Control

ULTRA PLIER 14 FUNCTION TOOL

o Ultra Plier

© 14 Functions

© Ultimate Handy Tool!

o Fits in the Palm of your Handl

You hove svery type tool in one implement. G
Includes Pry Bor, Wire Cutier, 2 Wire Strippers,

Phillips Screwdriver, 2 Rathead Screwdriver, file, Smoll
Blode ond Bottie Opener. Comes with Nylon Pouch.
Pler..... .....51295

rﬁiﬂm"‘k Feather
I [AUAEAzACAuAEA;
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price SET: US$299.00

new! new! new! new!

VIDEO - LINK

W e -
2.4 EHZ

wireless

\

power supply not incl.

A/V cable incl.

works with all TV-STSTEMS
NTSC/SECAM/PAL

techn. data:

RF power output: 10mW

DC power : 11......16V/DC-05A

dimension: 130x80x35mm
AUDIO: in f out
VIDEQ: in [ out

frequency: 2.4 GHz { pll stab.

modulation : A/V FM

' up to 1/4 mile

VIDEO / AUDIO transmission

open area

|

shipping charge air parcel
US$ 45.00

BIEOTRONIE

Zollamtstr.48, 67663 Kaiserslautern GERMANY
FAX++49-631-29579 BBS++49-631-21048

phone 063129187

HUNDREDS OF UNITS TO CHOOSE FROM!
PRICES AS LOW AS $40.00!

% Experiments
* Laser Light Shows bOC\)/Y(§ g,'wsg &g%

¥ Cutting & Bumnin
* Communicc’riongs. about LASERS.

CALL FOR FREE CATALOG!
TEL (909) 278-0563
FAX (909) 278-4887

1269 W. Pomona, Corona, California 91720
See our catalog on the internet

HTTP.//WWW.PWEB.COM/MWK/MAIN.HTM
EMAIL: MKENNY1989@AOL.COM

wWWwW americanradiohistorv com
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Learn About Computers
Hands-On With This Pentium

Computer Kit

Call for our latest Pricing

Kit Includes all the parts, tools and
instructions you need to build a Pentium
multimedia computer in your own home.
The manual includes over 100 pages of
illustrations, instructions and explanations
written especially for this kit. ‘

Call Innova Technologies
now to order!

1-800-290-9066

A free brochure is also available.

A

service \'sar - vas\noun

- The occupation of performing work or functions
that benefit and contribute to the weifare of others.
syn. see Mouser Electronics

FREE 324
page catalog
TODAY!

E{;

“%° 65,280 Products
;\ 126 Manufacturers.

/ . All-Orders Ship Same Day
‘f»:* \

}r', s Passive Components m Semiconductors
- m Electromechanical = Connectors/Cable
é:;\"': m Surface Mount and Through Hole

""f‘

WA

*  800-992-9943
FAX: 817-483-0931

http://www.mouser.com

U
CTRONICS "

E’ N?ﬁ‘yain St., Mansfield, TX 76063

CIRCLE 306 ON FREE INFORMATION CARD

L

s s O © i O, i &, o & s s O s 8
¢ ProDUCT ENGINEERING

¢ FIRMWARE DEVELOPMENT

) B
e MicRO CONTROLLER & EPROM HARDWARE & SOFTWARE DEVELOPMENT

Complete On Site
Electrical Engineering Lab

¢ REVERSE ENGINEERING
® RF Circurt DESIGN & MANUFACTURING

DESIGN/LAYOUT

From Auto-Routing to CNC Routing to Electronic Assemblies. .
Capital Electronics is Your Best Route For Printed Circuit Boards

ASSEMBLY SERVICES

¢ CAD LAYOUT SERVICES

o COMPATIBLE WITH ALMOST
ALL CAD SYSTEMS

e FROM SCHEMATICS OR
SamPLE PCPB’s

¢ PHOTOPLOTTING SERVICES

¢ 28,800 BAUDE MODEM

¢ FINE LINES, SMT

Please Call Us Today!

(708) 350-9510

PRINTED CIRCUIT BOARDS

¢ SINGLE & DOUBLE SIDED

¢ MuLTI-LAYER & FLEXIBLE PCB’s,
¢ FrRoM QUICK TURN PROTOTYPES

- T0 SCHEDULED PRODUCTION RUNS

o ELECTRICAL TESTING
¢ PrECIOUS METAL PLATING

For Quick & Competitive Pricing or More Information,

852 Foster Avenue * Bensenville, IL 60106

Fax (708) 350-9760 « Modem (708) 350-9761

o FAST TURN BOARD STUFFING
¢ WIRE HARNESSES

¢ WAVE SOLDERING

¢ ACQUISITION OF PARTS

¢ FINAL TESTING

¢ TURNKEY SERVICES

¢ CusToM ENCLOSURES

Internet Access:
For Automated Info Response:
INFO@capital-elec.com

E-Mail: Quote@capital-elec.com
Web Access: http://www.capital-elec.com

CIRCLE 332 ON FREE INFORMATION CARD
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Learn MICROCONTROLLERS e
EMBEDDED SYSTEMS and e Lk
PROGRAMMING...

..with the AES learning system/ g ,
embedded control system. - MODEL 30
Extensive manuals guide you <3 : : ;
through your development

project. All programming and

hardware details explained.

Complete schematics. Learn to

program the LCD, keypad digital,

analog, and serial 1/O. for your applications.

MODEL 100 $279
THREE MOODELS AVAILABLE. Choose trom an

intel 8051, Intel 8088, or Motorola 68HC11
based system. All models come with:
*32K Byte ROM, 32K Byte RAM ¢ 2 by 16 Liquid Crystal Display » 4

by 5 Keypad - Digital. Analog. and Serial I/O + Interrupts.timers, chip-
selects + 26 pin expansion connector » Built-in Logic Probe » Power
Supply (can also be battery operated) « Powerful ROM MONITOR to $99
help you program « Connects to your PC for programming or data
logging (cable included) » Assembly,BASIC, and C
programming(varies with modet) » Program disks with Cross Assembler

| and many, well documented, program examples ¢ User’s Manuals:

I_ cover all details(over 5(X) pages) » Completely assembled and ready to J

SWITCH POSITIONS * THERMOSTATS * LIQUID LEVELS

use » Source code for all drivers and MONITOR » Optional Text Book

Everything you need. From $279. Call for Free Info Pack. or see
Money Back Guarantee WERB at http://www.aesmicro.com
714-550-8094.FAX 714-550-9941

Call 1-800 -730-3232

AES 970 W. ITTH STREET. SANTA ANA. CA 92706, USA

= .
NEED A CUSTOM PCEB7?7 TRY US.

et ———
CIRCLE 326 ON FREE INFORMATION CARD

FREE

Monthly Special! Free window clip antenna with these radios!

Trident Spectrum Analyzer
1-1300MHz in two bands with a Span that’s variable
from 500 MHz to 10 MHz. 80db on Screen Range,
marker generator, 200K/10K selectable bandwidth, -
117dBm Sensitivity. outputs to any x/y o'scope.
$699.00

These are a few of our products and price values. For more information dial toll
free or see our web site, or get instant specs & info. from our fax back service.

Toll Free, 24 Hours! For orders. 317 543 = E== Web: www.aceomms.com. Mastercard, Visa, Checks,
9771 for tech support. For Fax Facts Approved P.O.'s & COD (add $5.50) & AMEX, Discover.
Instant catalog sheet service, dial 317 Prices, specs and avallability subject to change.

849 8683. ACECOMMS@aol.com Email COMMUNICATIONS Ground shipping and handling charge $7.95

10707 E. 106th St. Fishers, IN 46038
CIRCLE 212 ON FREE INFORMATION CARD
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NOW MAKE AN EXTRA S600
PART TIME WEEKENDS -- UP TO

$2,000 A WEEK FULL TIME
IN Explosive SATELLITE DISH

Hot Career Opportunity
Invention of the VCR!

Since

See How Fast The Money Rolls In!
Part ime: Here's what you can eam
over a typical weekend:
Install 2 Satellite dish systems at $200 = $400
Repair 4 TV's at $50 each = $200
Total Weekend Income = 5600
Full time: Working just five days a week
vou could easily earn:
Install 5 Satellite dish systems at $200 =$1,000
Repair 10 TV's, avera§e $50 each = $500
Clean and adjust 10 CD players, average $35each = $350
Service 2 Home entertainment centers at $75 = $150
Total Weekly Income = $2,000
In addition you can make big extra profits
on other supplies you furnish!

Get in THE FAST LANE on the NEW "INFORMATION
SUPERHIGHWAY" Everyone's Talking About!

It's exciting! It's gigantic! The tech-
nology of tomorrow is here today!
You've been reading and hearing
about the amazing Information
Superhighway. It's so new that few
technicians are equipped to service

this fast emerging field! Foley-Belsaw
gives you Satellite dish technology
(including new mini-dish) along with
the electronic expertise you need to
make big money servicing TVs and
other electronic equipment.

Be your own boss! it's quick
and easy to become an expert at
home in your spare time. Earn really
BIG money adjusting, installing and
repairing * Satellfte dish systems *
TVs - Amplifiers « CD players «- AM/
FM tuners - Home entertalnment
centers. Every home, every busi-
ness, every office in your area des-
perately needs your expertise!

Your timing just couldn‘t be
better! Never before and probably
never again will you have a ground-
floor opportunity like this to get into
a booming business of your own,
make really big money starting right
away, be your own boss and enjoy
financial freedom and security. The
fact you're reading this message
shows you're smart enough to
realize this!

Satellite dish/TV/Electronics is easy

to learn in your spare time at home.
This modern, practical hands-on
course combines simple step-by-
step lessons with easy-to-follow
video cassette guidance. No special
experience or electronics back-
ground is necessary. Just average
mechanical aptitude and the ability
to follow simple A-B-C repair pro-
cedures that are clearly outlined
for you.

And when you complete the
course you will receive Foley-
Belsaw's official diploma attesting to
your expertise.

30-DAY

NO RISK TRIAL

Send for details.

TV/ELECTRONICS FIELD!

.
N =t s

e =l

Send coupon today for
FREE Fact Kit. No obligation.

Don't miss out on this once-in-a-lifetime opportunity. Send in the
coupon NOW. Get all the facts and study them in the privacy of
your own home. There's absolutely no obligation and no
salesman will call on you. So don't delay. Mail the coupon today!

MAIL TODAY FOR FREE INFORMATION PACAGE
Foley-Bel Instttut 7/ OLEY \
oley-Belsaw Institute |

6301 Equitable Road
Kansas City, MO 64120-1395 Since 1926 l
[] YES!Without obligation send free information kit so | can leam how I

to become a professional Satellite Dish/Tv/Electronics Speciatist, in order
to earn high extra income. Dept. 31310

D VCR Repair-Unlimited profits in this growing fieid. Dept. 62530

D Interested in an exciting, money making career in
Computer Repair, Maintenance and Upgrade? Dept. 64435

E] Personal Computer Programming-Learn fast at low cost for big earnings.
Dept. 35258

Name _

Address._

MON S2IUONDB|T ‘966 | JOqUBIdES

City State. Zip

Call toll-free 1-800-487-2100 |

| 105
LN N N N N &N N N §N _§N _§N N §N _§N |
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»

and easy to use.

ains

The Most Complete Schematic-PCB Layout -Auto-Router System

The EZ-ROUTE™ system from AMS for IBM PC, PS/2 and compatibles is
an integrated system and includes Schematic Capture, PCB Layout,
Automatic Router, Design Rule Checker, Gerber Plot View and Gerber file
import capability. The EZ-ROUTE™ system is complete, totally intuitive

1-800-972-3733

Advanced Microcomputer Systems, Inc.
1460 SW 3rd Street « Pompano Beach, FL 33069
Phone (954) 784-0900 « Fax (954) 784-0904

e 20,000+ parts library

e A through E sheet sizes

e On-Line Design Rule
Checker

® 256 board layers

e Imports files from Gerber,
Protel and Or-Cad and 8
other formats

e SMD on both sides of board

o Netlist output compatible to:
Futurenet, Pcad, Edif and 16
other formats

For a FREE
Evaluation call:

e Qutput to penplotter, Gerber
photoplotter, dot-matrix and
laser printers

30 DAY NO-HASSLE
MONEY BACK

CIRCLE 309 ON FREE INFORMATION CARD

The PRIMER 8085 Based Microprocessor
Training and Control Systern shows you
how to program by example. Program
examples take you from writing
simple programs to controlling
motors. This trainer can be used
stand alone via the keypad and §
display or connected to a PC with
the optional upgrade ($49.95). The
Upgrade includes: an RS232 serial port. a
serial cable, 32K of battery backed RAM and Assemblerf[’ erminal software.

EXPERIMENTS USING THE PRIMER INCLUDE:
Measuring Temperature
Using a Photocell to Detect Light Levels
Making a Waveform Generator
Constructing a Capacitance Meter
Motor Speed Control Using Back EMF
Interfacing and Controiling Stepper Motors
Scanning Keypads and Writing to LCD/LED Displays
» Using the Primer as an EPROM Programmer
The PRIMER is only $119.95 in kit form. The PRIMER Assembled &
Tested is $169.95. Please add $5.00 for shipping within the U.S. Picture
shown with upgrade option and optional heavy-duty keypad ($29.95) installed.

=lhlAC inc

P.0. BOX 2042, CARBONDALE, IL 62902

1985 - 1996
OVER

10

YEARS
OF SERVICE

ar _to learn how the phone
learn how to build a red

It contains all klnds of

nd general hacking
9 of dutch hackers breaking
computer! In all, 552

-Compatible ¢CD-ROM $49.95
Shipping $3
Call (800)719-4957 now!

to order (Visa/MC/COD) or call or write for FREE CATALOG of
hard-to-get information about computer viruses, computer
hacking, security and cryptography!!

American Eagle Publications, Inc.
P. O Box 1507

618-529-4525 Fax 457-0110 BBS 529-5708

Show Low, AZ 85901

CIRCLE 282 ON FREE INFORMATION CARD
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Tektronix 475 Oscilloscope
Portable Scope, 200 MHz bw, dual channel, 2 mV/ div
sensitivity, 1 ns/ div sweep rate, delaying timebase, trigger
view, beam finder. Includes 2 probes.

Special $925.00

Tektronix 485 Oscilloscope
Portable Scope, 350 MHz bw, dual trace, 5 mV/ div
sensitivity, 1 ns/ div sweep rate, 3.0 div/ ns wriling speed.
Includes 2 probes.

Special $850.00

Tektronix 2213 Oscilloscope
Dc fo 60 MHz bw, 2 mV sensitivity, 5 nS/ div sweep speed,
advanced trigger system, with 2 probes.

Special $650.00
Tektronix 7844 Oscilloscope

Dc to 400 MHz mainframe, dual beam, 0.9 ns risetime, 1 ns/
divmax sweep rate, 8 x 10 cm display. Includes the following
plug-ins: (1) 7A19, (1) 7A26, (1) 7B85, & (1) 7B80.

$1250.00
Tektronix 7904 Oscilloscope

De to 500 MHz Oscilloscope mainframe .8 ns risetime, 500
ps max sweep rate, includes the following plug-ins: (1) 7A24,
(1) 7A26, (1) 7B80 & (1) 7B85.

$1100.00

Hewlett-Packard 54100D
Digttizing Oscilloscope, 1 GHz, 350 ps rise time, 10 ps
resolution, 40 ms/sec max. digitizing rate, pre-
trigger viewing, logic triggering, digital storage.

Special $4000.00
Hewlett-Packard 54110D

Digitizing Oscitloscope, 1 GHz,2 channel, 40 ms/s max.
digitizing rate, 4 MHz singie-shot bw, color display, pre-
trigger viewing, digital storage, logic triggering capability,
HP-IB programmable.

$5500.00

Tektronix P6201 Active Prohe
Dc to 900 MHz, 1X with readout.

Special $200.00

Hewlett-Packard 8569B

10 MHz to 22 GHz, input preselection, 1.7 to 22 GHz,
resolution 100 Hz to 3 MHz.

Special $7500.00
Hewlett-Packard 214B

Pulse Generator, high power 100 V, 2 A output into 50 €2, 10
MHz repeition rate, constant duty cycle.

New boxed $1995.00

Hewlett-Packard 141T Spectrum
Analyzer System

1417 with 8552B and 8553B. The mainframe provides
variable persistence and storage. Covers 1 kHz to 110 MHz,
10 Hz resolution bw, high sensitivity -140 dBm.

$1750.00

Hewlett-Packard 5314A

Universal Counter, 100 MHz, 100 ns time interval, portable.

Special $275.00

Racal Dana 9303
True RMS RF Level Meter, 10 kHz to 2 GHz frequency
range, level range of 30 uV to 3 V, basic accuracy of 1%.

Special $500.00

Wandel & Goltermann SPM-16

Selective Level Meter, 10 kHz to 160 MHz, high frequency
accuracy, uncertainty less than 1 X 10 -7, digital and analog

display.
$1000.00
Galifornia Instruments 1201WF

Frequency Changer, output voltage is adjustable from 0 to
260 volts at frequencies of 47 to 500 Hz. Digital display
allows monitoring of RMS output voltage, frequency and
RMS load current.

New $1950.00
Fiuke 1900A

Multifunction Counter, frequency, period, period averaging
and totalize measurements, 6-digit display.

$189.00

Bt

Please call for our Free 1996 Catalog
14455 NORTH 79TH STREET ° UNIT C « SCOTTSDALE * ARIZONA 85260

483-6202 * FAX (602) 483-6403

CIRCLE 235 ON FREE INFORMATION CARD
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Signal Level Meter,
simple hum and
carrier-10-noise
measurement, built-
in-calibrator,
fraquency range 4
MHz fo 450 MHz,
extremely portable.

$695.00

Hewlett-

Packard 8901A
Modulation Analyzer, 150 kHz to 1300 MHz,
measures AM/FM to 1% accuracy, Measures
RF frequency and RF power, completely
automatic. Options available.

Special $4500.00

Hewlett-Packard 1725A

Portable Oscilloscope, 275 MHz, 10 mV/ div to
5V/ div vertical defiection factor, 10 n§ max
sweep rate. Has opt 034 is DMM, includes 2

probes.
$695.00

Hewlett-Packard 1740A

100 MHz bw, 5 mV/ div deflection, 50 nS/ div
max sweep rate expandabie to § nS/ div, with 2

probes.
$495.00
Hewlett-Packard 62638

01020V, 0 to 10 A built in overvo!!age
protection,

New $450.00

Wavetek 2001

1 to 1400 MHz, 10 mS to 100 S sweep. ext
AM/FM modulation, start stop, AF, CW
‘modes, markers available. |

$795.00

Wavetek 3002

Signal Generator, 1 kHz to 620 MHz, .001%
accuracy, 6 digit readout and 1 KHz resolution, |
-137 10 413 dBm.

‘_“$795.00

En>
DAN BAI-'-I

SALES COMPANY
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«* ATTENTION CABLE VIEWERS <+
CABLE V|EWERS . .get back to your BASIC Cable Needs
Call 800-577-8775

For information regarding all of your BASIC cable needs.

BASIC
ELECTRICAL
SUPPLY &
WAREHOUSING
CORPORATION

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT

<* 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

We handle NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock!
COMPETITIVE PRICING—DEALERS WELCOME

HOURS: Monday-Saturday 9-5 C.S.T.

1t 13 not the intent of B.E.5.W. to detraud any pay television operator an we will not assist any company or individual in doring the same
“Refer to sales personnel for specifications.

P.O. Box 8180 s Bartlett, IL 60103 u 800-577-8775

CIRCLE 334 ON FREE INFORMATION CARD
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~N < DIGITAL STORAGE OSCILLOSCOPE!
.= mission technology, Inc.'s PC-MultiScope now sold by Amaze Electronics
-4 : -1 Kesponsive Digital Sharsar Muliscone
5 As reviewed
ﬁ ' in the May [
1986 issue
of
Z Electronics
O Now!
= Z,
= p— At right:
ght:
m > '-] Actual
- = o scope
= Z z screen as
seen on
O O z your PC
; O = monitor.
© = ~ EEATURES:
Z -U > . Dual channel; external triggered
o % ; gigital storagséwndﬁwls barntsed
. Connects to parallel po
O = 20Mhz max. digital bandwidth;
= 7 8 2Mhz max. analog bandwidth
= - . Programmable gain from
Svidi 5mv/di
; rq 1 For indu.strial, hx?bbyist, edu.ca;iolnal, 6. F\r/e?;:(:zcyn;vnall;/zer function
o m H automotive, audio, and medical uses 7. Strip chart recorder function
= $399 + S/H. Visa/MC/Check OK. 6. Integrated 16 bit output
<
< o3 Add $99 for source code option 7, Visual Basic source code avail.
= = AMAZE ELECTRONICS CORPORATION
1 amaze@hooked.net www.hooked.net/users/amaze
] @
Phone: 800-996-2008 Fax: 408-996-0366

www americanradiohistorv com
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1 YEAR WARRANTY
15 DAY MONEY BACK GUARANTEE

g FREL DOER Four Instruments in One Instrument

MT-100 [1]Function Generator Power Supply
* Sine, Square, Triangle, Pulse, ¢ 3-1/2 Digit LCD
Skewed Sine, Ramp, TTL  Triple output: #1. 0~50V, 0.5A MAX
R29 ’599 ® 0.2 Hz ~ 2MHz #2,15V, 1A #3.5V, 2A
>y $41 9 00 [2]Frequency Counter (4] Digital Muitimeter
.o | L * 8 Digit LED ¢ 3-1/2 Digit LCD
a * 1 Hz ~ 100MHz * DCV, ACV, , DCA, ACA
e + (1 Hz + 1 dgt. + Time Base Error) * +(0.5% + 2 dgts)
SWEEP FUNCTION GENERATOR  MULTI-METER S——
FG-140 2MHz Function Generator |  2MHz Sweep Functicn Gen. w/Freq. Counter|  1.0GHz Frequency Counter, High Resolution
Reg. s249. $149.00 021 20m| FG-150 FC-200 .
7 Decades « 4 Digit LED Display P
* Sine, Square, Reg. $399. $229-00 + Sine, Square, Reg. $399. $21 9.00 * glg"ﬁ: YLED
Triangle, Pulse, B T Triangle, TTL, — s ¢ Auto & Manual
Ramp, Skewed e ey [uise, Famp, = Range
Sine _ o W) ,Q;;; B . ﬁﬁz‘;ﬁ&g%mh - — ¢ 4 Selectable Gate
* VCF, Symmetry ‘ o — T o o T iaeEy Sweep o — Times
* Variable DC ADLOUE b  rich o 10 MHz Freq. R ) u'.:[f ¢ 1MQ & 500 Input
Offset Control Counter Impedance

Oscilloscope Probe Set ~ HP-9060, 60MHz
Switch Selectable X1/X10  Reg. s29. $17.00
HP-9150, 150MHz
Rag. $49.

HP-9250, 250MHz
Reg. $59. $37.00

PS-540 DG Power Supply
Reg. $399. $249.00

«(0-16VDC
*0.1~10A
 Short & Overload Protection

PS-500 DG Power Supply
Reg. s249. $159.00

¢ 0-30VDC
¢ 0.1-~3A
* Short & Overload Protection

Deluxe
0S-3304  Reg. s499. | 08-3304 25MHz, Dual Trace | 0S-3315
Bel MERIT
$349.00 [1]* DC to 25 MHz. Dual Channel 40MHz, Dual Trace
* 6" Rectangular CRT with DM5050C
Internal Graticule 10x8cm sweep nelayed DM5100
(Phillips P31) $5
* Uncalibration LED. Re?‘ $799. 49'00
¢ High Sensitivity 1 mV/div to e
2mV/div X-Y modes, Z Axis Reg. $149
(intensity modulation)
— * Rise time 14n Sec. or less. $89.00
I * Full TV Trigger for TV-V & TV-H
08-3324 Reg. $599. + Acceleration Potential 2kV Dnoluad
29.00 | - 60MHz (X1X10) Probe Kit: 2 sets ; ncluding
« Power: 115/230V AC 2. . Delune
* DC to 40 MHz Dual Channel Holiter
N H * Delayed Sweep
0S-3324, 3 Function T
[1]+ 0s-3304 7 decads
. * 6" Rectangular CRT with Internal
v [2] Dual Component Tester'Comparator | * ¢ 2ty S 8 (Prilips P3 )
o Tripi * Uncalibration LED.
0S-3344 Reg. $§99. }\”,%%f'ﬁé’ %S?S%C » High Sensitivity 1 mV/div to
$649.00 2mV/div X-Y modes, Z Axis Features (DM5050C/DM5100)
o H (intensity modutation) * Basic DCV Accuracy: + 0.25%
os 3344’ 5 Function * Rise time 8.5nS o less. * AC/DC Volt & Amp, Ohm
+[2] + [3] »o0s3324 « Full TV Trigger for TV-V&TV-H | * Diode, Continuity Beeper
* Acceleration Potential 12kv * Alligator Clip Test-Leads
E' :E)%QMUIG-){”L% ([:D%J’rtmL%D Dispia « Variable Hold Off * Lead Holders/Veicro Strap Holster
isplay .
] = 16ns ~ 1.0s Time Base DM5050C, DMM + Capacitance
[5]* Function Generator * BOMHz (X1.X10) Probe Kit: 2 sets |« g Function / 42 Range
0.02 Hz to 2.0 MHz * Power: 115/230V AC * Multimeter
Ohm: Up to 2000MQ

Digital Engine Analyzer| Capacitance Meter |Pen-Type DMM w/Logic| Multifunction DMM Amp; AC/DC 2 Amp
* Extended Capacitance Meter (9 Range)

Reg. $119. $69.00 | Reg. 579. $49.00 | 1es. 579. $59.00 | 5. 599. $64.00 0.1pF - 20,0004F
i DM4050 Zero Adjust Knob

wn

@®

3

DM2gO cm210 | DM150 c3120qt | Trig Lamp 3
* 3 1/2 Digit LCD o o i a .

ol « 3 1/2 Digt 3172 Digit * facicord | DM5100, Wide Range w/Logic g

Taco, Dwell, LCO + Dual Dispiay « Heavy Duty, | ® 11 Function / 45 Range By

Duty Cycle * 0.1p-20,000uF * Auto & Manual 204 ACOC | o Auto Power Off ©

* DMM 9 Ranges « DCV, ACY, Resi MO ©

DGV, DCA, @ * 0.5% basic ACA, DCA, Q ) Ces'sapa‘a‘ci“tance * Data Hold & Peak Hold i

» Temperature Accu. ® Logic « Freq.upto | ® Freq: Up to 20MHz m

0 - 1.999°F ¢ Zero Adjust CMOS/TTL 20MHz * Amp: Up to 20A AC/DC @

« Diode Knob qoatabickd * TRHFE » Ohm: Up to 200MQ2 3

* Continuity ¢ Test Leads & * Diode * Diode P X o

* Holster, Temp. Built in i » Continuity « Continuy » Capacitance: 1p - 200pF =]

Probe, Clip Leads Socket « Deluxe Holster | ® Logic: TTL, TR hFE R

pd

o

E

Onder & Grce Catalog

BMC=it.. g800-532-3221

P.O. Box 744, Lake Forest, CA 92630-0744 (714) 586-2310 Fax (714) 586-3399
CIRCLE 297 ON FREE INFORMATION CARD
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- v/ Academic-Level Books
obot Kits
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 603A “Copycat" Programmable
Robot This 6-legged Robot walks over
rough terrain. Uses high-tech infrared
beam to sense and avoid avoid objects in

Robot Program direction, light and
sound using detachable keypad (included)
or optional PC. Learn digital logic basics.
o 44 page Book. $57.35

. 601A "Scooter” Sound Controli-
{@' 3 m__ ed Robot Backs up, changes direction,
< goes forward when it hears loud noise or
changes, adding fun and interest. 28 page X > hits an object. Florescent red. 24 page
Book. Infrared emitter/detectors. $36.95 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! Pnone: ViSA/MasterCard CALL FOR FREE
Mail: Check/Money Order, VISA/MasterCard 40 PAGE CATALOG
Add: $4.00 Shipping

G raymark P.O. Box 2015, Tustin, CA 92681 800'854'7393

CIRCLE 317 ON FREE INFORMATION CARD

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

Radiotelephone - Radiotelegraph

F c B horeial DIRECT FREQUENCY READOUT
' License SCPC AUDIO RECEIVER

R e ke i e | FULL COMMERCIAL FEATURES

Why Take Chances? -»m

I % -e \\\\“\\\\\*\\\\\“&

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
I experience needed. The new commercial FCC exams |
have been revised, covering updated Aviation, Marine,
I Radar, Microwave, New Rules & Regs, Digital |

UNIVERSAL SCPC-200 AUDIO RECEIVER
Circuitry & more.We feature the Popular "Complete SERVICES ON SCPC RADIO

Electronic Career Guide". 1000's of satisfied customers

Al Sports @ News Networks ¢ AP - UP1 e Radio Nets e Talk Shows e Hometown
| Guarantee to pass or money back. Newest Q&A pools. | ?

Sports ¢ Music - Classical, Jazz, Rock e Major Radio Stations e Financial News

§ | Send for FREE DETAILS or call | o Over 430 Channels and Growing.
T 1-800-800-7588
g r-----------------:--.------------ FEATURESOFTHESCPC,ZOO
(,E) WPT Publications Easy Direct Frequency and Transponder Tuning - 50 TO 90 MHz (LCD)
a | 470 1 N.E. 47 th St. ! ¢ 50 Channel Memory Bank e C and Ku Band Agile - 950 - 1450 MHz ¢ Automatic
S | Vancouver, WA 08661 I LNB Drift Compensation (ADC) e Automatic Companding e Digital Frequency
T . Lock-On (DFL) e High Quaiity Audio « Commercial Digital Synthesizer e Full LCD
% | Name | Display e Built in U.S.A. by the Leading SCPC Receiver Manufacturer
§ ! A ddress I INTRODUCTORY PRICE $399 plus S & H - CALL: 1-614-866-4605
3 i ERG Al ELECTRONICS, INC.
% ' Clt St Zl ' UNIVERSAL Communications Specialists

I y : p l 4555 GROVES RD., SUITE 12, COLUMBUS, OH 43232

1-800-800-7588 (614) 866-4605 FAX (614) 866-1201
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New Low Price!

Hyper Peppy Robot  #3-296 $29.95
Bnght red, white & blue, and clear 3
dome. Runs forward until it bumps
ohject or hears loud noise, reverses
& turns 90°, then resumes. With
complete instructions. 14 cm W x
13 L x 9 H. No soldering required
A fun & frantic first robot!

Two AA NiCads INCLUDED!

Sonic Rover Robot #3-174 $27.95
A great, low-priced kit. *Bump &
run” operation like Hyper Peppy

above. Molded body, red/green

LED, great 48 pg manual. 14 cm L

x 12 W x 7 H. Requires soldering.

A fast moving first robot!
Two AA NiCads INCLUDED!

New Low Price!

Spider Walking IR Avoider Robot
#3-186 579.95

Futristic & maneuverable G-legged
walker with IR for object avoidance.
Complete instructions, requires solder-
ing. 13cm Lx 13Wx 10 H. Two
AA & one 9V NiCad INCLUDED!

Line Tracker Robot #3-188 $69.95
Easy-to-assemble. Front mounted sen-
sors follow black line on white paper.
Stylish molded gray & green, with
complete instructions. 16 cm L x 14
W x 10 H. Needs no soldering! Two
AA and qne 9V NiCad INCLUDED!

Light Sensing Robot #3-216 $68.95
Clever sensors system lets this robot
avoid objects & solve walled mazes!

Dual motors, rubber tires, preassem-
bled gear box & circuit hoard. 7 cm

W x 16 H x 23 L. No Soldering!

Three AA NiCads INCLUDED!

New Low Price!

$- (urgo Sound (omrolled Robot #3-295 $34.95

You contro! the action by clap or
whistle. Rotate left, go forward or
stop. Top mounted microphone &
smooth design to glide through the
environment. 11 cm dia. Requires sol-
dering. Ideal for Robot Golf.

Two AA & one 9V NiCad INCLUDED!

New Low Price!
WAO 11 Progrommable Robot

#3-280 574.95
A sophisticated, full function robot kit.
2 motors, programmable 4-bit micro,
26 bution keypad, sensor arms for

collision or edge detection, Moves in
all directions, performs if-then decisions based on sensor
input, even do-loops! Requires soldering. Great intro to

robot programming. Three AA & one 9V NiCad INCLUDED!

PC Interface for WAO Il #3-195 $29.95
Parallel cable & 5.25" DOS disk for easy program handling.

A Top Selling Kit!
Mobile Robots Brains & Brawn Kit
#3-148  $489.00

A complete, serious research robot
platform from MIT. With all hard-
ware, C software, 68HC11-CPU,
memory, sensors, wheels, motors,
chassis, instructions & more. 18 cm
dia. The ideal companion kit to the
Mobile Robots hook (23-098).
NOTE: Indicate PC or Mac version.

s==it [ International Orders Welcome! First Class P&H: §12.00

Best seller!

Robot Builder's Bonanza  #3-114 $18.95
Practical, ready-to-use circuits, devices, mecha-
nisms, sources, 100ls, vision, grippers, naviga-
tion & more! 336 pgs, illust.

=20 Gadgeteer's Goldmine #3-129 $21.95

Unique high-tech projects & hard-to-find
info. Robots, high voitage Tesla & Van de
Graaff generators, Kirlian photos, lasers &
much more! 400+ pgs, illust.

Mobile Robots #3-098 $39.95

From MIT, 4 complete guide to designing &
building robots: hardware, software, sen-
sors, motors, “subsumption” software. 33%
pages, illust. A must for all roboticists.

ponite Sensors for Mobile Robots #3-145 $59.95
RO, “‘ Whoa! Everything about sensors: taciile, prox-
imity, range, acoustic, taser, radar, microwave,

\ path following, dead reckoning, compasses,
;._'_.-_J

gyros & more. 550 pgs. Fun & intelligent!
507 Mechanical Movements #3-173 $9.95
Reprinted from 1893 ~ when steam was king!
Discover 100's of cams, clutches, linkages,
latches, rarchets & more! Don't reinvent the
past - use it 120 pg, illust. High powered!

The Robot Zoo #3-149 $19.95
A blg, imaginative & fun book
about animals that work like

robots - or are they robots that
work fike animals” 50 full color
pages. For kids of all ages.

IC Hobbyist's Handbook  #3-164 $19.95
Toss those old IC data books! This practical
collection has 80 common ICs to make 100s
of circuits' Amps, linear, logic, CMOS - with
specs, pinouts, sample circuits — even compo-
nent values (gasp!). 120 pgs. A basic resource!

Controlling the World With Your PC #3-165 $35.00

| ’ Convert ordinary serial & paralle!

ports into object-detecting, motor-
spinning monsiers! 42 circuits AND
ftware in BASIC, C and Pascal! 256

pages, illustrated, with DOS disk.
| Forrest Mims Engineer’s Notebook
#3-166 $19.95

A classic from THE circuit master himself,

100s of circuits, 156 pgs, 350 illust. Great

starting point for the beginner - an ideal

reference for the advanced!

24-hour Voice Order Line - VISA MasterCard

800-374-576

Request our FREE Robot Store Catalog!

To O
Mo ndﬁ-ﬁo nics sen M o
or credit cqrg info,
All ordeys odd
5.00Pg K,
('ahf orders glso
sales tox,

524 .
San Anselmo CA 94960

Questions: 415-455-9330
Fax: 415-455-9333
Email: info@mondo.com
&y Web: www.RobotStore.com

www americanradiohictorvy com

Stamp One Starter Pack
#3-294 $149.95

A complete starter set: Stamp
Programming Package (#3-199), a Stamp 1 (#3-201), a BS-
Carrier Board, & a 9V NiCad. $161.85 value. Upgradeable-
add a Stamp 2 & Carrier Board 2 for full Stamp 2 power!

Stomp Two Starter Pock  #3-279 $169.95

Everything needed to move with the Stamp 2: Programming
Package (#3-199), one Stamp 2 module (#3-198), one BS-2
Carrier Board, 2 9V NiCad. §180.90 value. Monstrous power!

BASIC Stamp Programing Pkg #3-199 $99.00

With cables, manuals, app notes & Stamp DOS program to.
edi, file, download & debug both type 1 & 2 Stamps.
BASIC Stamp 1 #3-201 $34.95

8 input/output lInes, EEPROM for 100 instructions, 4 MHz.
BASIC Stamp 2 #3-198  $49.00

16 nput/output lines, EEPROM for 600 instructions, 20 MHz
clock (up to 38,400 baud), touch tones, X-10, more!

Carrier Board, BS1 #1-105 $19.95

Carrier Boord, BS2 #1-106 $24.95

BEAM Manual & Buttans #3-286 $19.95
Learn the philosophy, practice & history of
solar powered BEAM robotlcs. Shows
robots, creators, events, winners from past
games, tech references, more. 114 pages,
iltust. Informative & fun!

BEAM Videotape, VHS #3-287 $14.95
Dave's exclusive *inslder look" at the the world of BEAM
robotlcs. Solar-powered gizmos fighting for survival, tine-
lapse footage, 1995 BEAM Games, more! 60 min, VHS.

Dave's BEAM Solor Engine Kit #3-119 $29.95
Hamess fusion power today! Circuit

a uses a tiny (11 x 55 mm) solar cell to
=4 drive a2 motor up to 3 RPM! A com-
plete power plant with all parts &

,,,,, instructions. Just add solder & sun!

Dump Truck Kit #3-212 $49.95
Great full function wheeled base
rugged rubber tires, 3 motors: steer
left-right, drive forward-reverse, dump
up-down. 22cm Lx 14 H x 12 W.
Includes two D NiCads!

Power Shovel/Dozer Kit #3-211 $39.95
An excellent full function tank base.
Wire controlled left, right, forward,
reverse, plus scoop up & down. 10-cm
W x 28 L x 10 H. Has exia truck &
wheels. Two 1) NiCads INCLUDED!

Tracked Vehicle Ports Kit #3-293 $22.95

Get on track! Track, wheels, sprockets, axles, hardware, as
in Dozer above, plus fwd/rev only gearbox, 3V DC motor &
battery holder. 10 cm W x 18 L. Tech Tip: Replace gearbox
with 2 R/C Servos for full fwd-rev-lefi-right action!

R/C Servo #3-278 $19.95 or Servo 6-Pack #3-263 $89.95
Quality RCD HS-300 servo, 42 oz/in, 0/19 sec. With app notes.

Muscle Wires Project Book &
Deluxe Kit #3-168 $59.95
Create direct linear action with
Muscle Wires. They contract up
10 3% when powered! Use them
in robots, models and anything needing strong all-clectric
motion. 128 page book, full plans for BORIS, 4 motorless
walking robot & 14 others. Includes one meter each 50, 100
& 150 pm dia Muscle Wires. Get moving today!

MON S2IUOII08|T ‘9661 J8qUiaIdaS
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Tel: (954) 974-6864
Fax: (954) 974-6818

Popular I.C.s
LM324
LM339 ...
LM358 ...
NESSS ...
LM556 ...
LM741 .

Deal U3: 12 pcs

...$5.00

Transistors
PN2222A ..

7905 7912
12 pcs total
{3pcs of each)

MPSAODS....
MPSA13....
MPSA27....
MPSA42...
MPSASS. ...
MPSAG2....
Deal Q2: 30 pcs

More Translistors
2N2222A ... 30¢

2N4124

MPSH10 ..

@ 2N3055 ...

TIP125

Semiconductors DIODES
7418174 .
7415244 ..
7415245 ... %
Z:,.";,gj“" 1N4001 .. 1A/50V ... 3¢
@Mc1488ff'j 1N4004 .. 1A/400V .. 4¢
MC1489 ... 4

1N4007 .. 1A/1kV..... 5¢

Deal P7: 50 pcs total,

10pcs of ea)....$2.00
Power Diodes
:=CB=

1N5401 ..3A/100V ... 6¢
1N5404 . 3A/400V ... 9¢
1N5408 .. 3A/1kV... 10¢
BA/100V. . 24¢
BA/1KV... 32¢

Deal H8: 25 pcs total,
.00

CRYSTALS

—»

3.5795MHz ..
4.0000MHz
11.000MHz ...
11.0582MHz .........

S5mm (T1 3/,)
Diffused LEDs

3mm (T1)
Diff. LEDs

Yellow.., 12¢
Deal L8: 30 pcs total,

S0/ (10pcs of ea))..... $2.50

6ft printer cable

6ft VGA extension ..

3-b serial mouse

101 key keyboard $19
1.44Mb 3.5" drive ..

1Gb hard drive

Gateway Products Corp.

RADIAL LYTICS

330uF/25V .. 14¢
470uF/25V .. 17¢

Deal A7: 40 pcs total,
. $4.00

1A SCHOTTKY
=

1NS817 . 1A/20V .. 20¢
1N5818...1A/30V .. 23¢
1N5819.. 1A/40V .. 24¢

3A SCHOTTKY
= o

1N5820...3A720V .. 32¢
1N5821...3A/30V .. 36¢
1NS822 . 3A/40V .. 40¢
Deal Y9: 8 pcs total
{3pcs of each)....$3.00

CIRCLE 316 ON FREE INFORMATION CARD

Ceramic Disc
(All caps rated 50V)
10pF ...
22pF .
27pF .
33pF ...

Ceramic Disc

(All caps rated 50V)
270pF
330pF
470pF ...
.001uF ..
LO1uF ...

2222288

{01uF/50V .047uF/50V
022uF/50V

Tantalum Caps

1UF/3SV .
22uFA5V .. 22¢
10uF/35V .. 45¢

Deal T6: 15 pcs total,
(5pcs of each)... $350

Please mail orders to:
P. O. Box: 93-6397
Margate, FL 33093

oggle Switches

Miniature size
> 1/4" Panel hole

Deal 83 8 pcs ;" total
2pcs of each)... $5.00

each: 10, 47, 100, 470,
1k, 4.7k All 1/4W 5%.

DEAL W5....$2.50
— I —

100 pcs total (20 pcs of
each: 10K, 47K, 100K,
470K, 1M. All 1/4W 5%

400v BRIDGES

Video Camera Blowout Sale!

Manufactured by a division of Panasonic. these units are
designéd 1o sit on top of a computer monitor and can be used
tor video conferencing. security. ATV. or multimedia purposes.

330 line COLOR CCD imager

—

When a major
multimedia com-
pany closed a
division, they sur-
plused a limited
quantity of quality
COLOR CCD
video cameras.
These cameras
were part of a high
end video confer-
encing system.

EPROM+ 2

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,D$1220,1225,1230

SERIAL EEPROMS» (8 PIN PLUS CXX)
2401,02,04,08,16,32,65,2444,59C11,8572,82,92
9306,46,56.66,16811,91 1,8001 1A, ER1400/38657

BIPOLAR PROMS* (16 THROUGH 24 PIN)
748XXX AND 82SXXX FAMILY

MICROCONTROLLERS" (Uv EE AND FLASH)
8741,42,48,49,8751,87C51,8752,C52,87C5XXX
87C75X,89C51,52,68705,68HCT05,68HCT 1 1E9
PIC16C5X.PIC16C6X.PIC16CTX,PIC16C8X

PROGRAMMING SYSTEM
USES PARALLEL PORT

EPROMS (24,28, 32 & 40* PIN PLUS 27CXXX)
1702, 2708,16,32,32A,64,64A,128,128A.256,512
513,011,010,101,301,1000,1001,1024,210,020
2000,2001,220,240,2048,4001,4002,040,080,8001

SUPPORTS OVER
600 CHIPS

-«
& 3 Jux sensitivity for fow light applications Ca”

@ Sundard 1V p-p NTSC output Today’

@« Built-in microphone with preamp Ty

«  Stndard RCA video and audio jacks Limited

« Includes 12v wall mount transformer Quantlty! FAST!
«  Auto iris with sensitivity adjust

«  Smm fixed focus lens from 107 10 infinity

<« 57 long x 37 wide x 37 high- 7.507.
This OEM paid over $400.00 each. Your price is only $179.00
plus $5.00 shipping/handling (continental US only).
Sycard Technology MasterCard and Visa accepted
1180-F Miraloma Way CA orders add Sales Tax
Sunnyvale. CA 94086 Sotry, No CODs
(408) 749-0130 or (408) 749-1323 Fax

*ADAPTER REQUIRED - ASSEMBLED ADAPTERS AVAILABLE / DETAILED DIAGRAMS INCLUDED

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

- 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

ANDROMEDA RESEARCH

MILFORD, OHIO 45150
(513) 831-9708

FAX (513) 831-7562

P.O. BOX 222
ADD ss.oo SHIPPING - $5.00 C.0.D.

www americanradiohistorvy com
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NEW!' 1996
PRINT Catalog!

PRI NT — 1996
We Make Ordering Simple!

| |

Products International TOLL FREE 800-638-2020 ,
EQUIPMENT, TOOLS & SUPPLIES FAX 800-545-0058 !
FOR ELECTRONIC PRODUCTION ek g‘;:’_‘::;'_';‘:;g
MAINTENANCE & SERVICE FAX 301-585-5402

| || @HITACHI

L et é B

KENWOO

GLOBAL
SPECIALTIES

lfo

SI{S’\ 30 _.: - ® \ ]
LIKNERS RESEARCH SYSTEMS .

E‘RLUI@_ |

8931 Brookwile Aoad * Siver Spring, Maryland 20810 * 800-638:2020 * Fax 800-545-0058 |

Cali 800-638-2020 today for your free
copy of the NEW 84 page 1996 catalog,
jam packed with the best values in test and
measurement instruments available today!’!!

MON SOIUON0BIT ‘9661 18qUIBldas
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WE ACCEPT VISA, MC, MO, COD
SHIPPING & HANDLING EXTRA

BUY WITH CONFIDENCE FROM XANDI |
* 30-DAY REFUND POLICY
+ TECH SUPPORT NUMBER (602-894-0992)

VOICE CHANGERS!
ELECTRONIC KITS AND MORE!

@ Powerful 2 stage audio ampffier.
® Tunes 88-108 MHz.
® Upto 1 mile range.
® Requires 9V battery. (Not incl.)
® Sensitive, picks up sounds at
the level of a whisper.
SUPER-MINIATURE FM TRANSMITTER
Super small FM transmitter. Use with any FM broad-
cast receiver. Easy to assemble. all chip (SMT) parts
are pre-assembled to the circuit board.
XST500 E-Z Kit .........
® Dial your phone from any-

where and listen to the
sounds inside your home. #%8

® Two dight Touch Tone code +
for secure operation.

TELEPHONE SNOOP

The fatest in home or office security. Call home from any-
where, enter a two digit security code, and hear the sounds
in your home . Automatically tums on without ringing the
phone, verifies code, then activatas for one and a half minutes.

XPS-CASE KIT
XPS1000 C KIT ...

® Digital voice changin
female, female to male, aduit
to child, child to aduit.

@ 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

® Sensitive audio amplifier, picks up
sounds at the level of a whisper.
® Tunes 88-108 MHz.
® Up to 1/2 mile range. g

© Minlature photo battery mounts

right on dircuit board. {Included)
MICRO-MINIATURE FM TRANSMITTER
Including the battery, this is the Worlds smallest FM
transmitter. Use with any FM broadcas! receiver. Easy
10 assemble, uses pre-assembled circuit board.

XWB1000 E-Z KIT .

‘® Smallest Phone transmiter anywherel
@ Tunes 88-108 MHz. =

@ Up to 1/4 mlte range. hh

@ Attach to phone iine
anywhere in house. ol

@ No batterie required,
powered by phone line.

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 .

@ Digital voice changing: male to

female, female to male,

adult to child, child to adult.
® Use with any modular phone.
@ 16 levels of voice masking.
® Connects between handset and phone.

VOICE CHANGING ACCESSORY

STOP THOSE ANNOYING TELEPHONE CALLS!
Sound older and tougher when you want t0. Not a kit.

® Up to 1/2 mile range.

® Miniature photo battery mounts
?

right on circult board.
@ Transmits at 143 MHz. %
© Amazing audio sensitivity, picks up &

sounds at the level of a whtlysper. -‘_“;I '*
CRYSTAL CONTROLLED FM TRANSMITTER
Including the battery, this is the Worids smaltest crystai con-

trolied FM transmitter. Transmits to any scanner type re-
ceiver. Easy toassemble, uses pre-assembled circuit board.

 XTL1006 E-Z KIT ...
®Pprofessional quality.
®Uses new Microwave Integrated Circuit
amplifier.
®Not a kit, ready to use.
®Covers 1to 2,000MHz.
eAdjustable sensitivity.
®Audio jack for privacy ear phone.
SUPER SENSITIVE BUG DETECTOR
Any Intercepted signal causes an audio tone that in-
creases from a low pitched growl to a high pitched squeal
as you get closer to the source of the signal.
o
® Works with any scanner that -
can receive 400 to 550 MHz. o

800-950 MHz SCANNER CONVERTER KIT|
[f your scanner can receive 400-550 MHz, just add
the XLC900 for uninterrupted 800-950 MHz
coverage. It converts all 800-950 MHz signals down
to 400-550 MHz so your scanner can recelve theml|
Add our custom case kit for that “Professional” look.

® Uninterrupted coverage of
800 to 950 MHz.

® Transmits a continuous beeping tone.
® Transmits at 143 MHz.
®Upto 1 mile range. b -
®Works with most any = 7™

scanner type recaiver. {(\;) L
. :-! )

TRACKING TRANSMITTER

Only 0.75 by 1.8 inches including the battery, the XTR300
is ideal for use In locating lost mode rockets, bicydles, au-
tormobiles, games of hide and seek, and contests.

XTR300 E-Z Kit .

® Use with any FM broadcast receiver.
@ Hear every sound In an
entire housel
@ Up to 1 mile range.
®Powerful 2 stage
audio amplifier.

MINIATURE FM TRANSMITTER
The XFM100 has a super sensitive microphone and is
capable of picking up sounds at the level of a whisper
and transmitting them to any FM broadcast receiver.

XEM100 C Kit ..o, . $hae

® Transmit high quality stereo to
any FM stereo receiver.
® Buift-in outputlevel monitor for
quick and easy tuning.
® Ideal for use with
personal CD player.
FM STEREO TRANSMITTER
Transmit fuil-bodied HI Fi stereo to any FM stereo re-
ceiver. Separate left and right inputs and gain controls.
Includes an output booster stage for greater range.

Electronics Now, September 1996
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kit. Fully assembled. Singlé phone operation only.

2

Fully assembied. Use with single or multi-line phones.
| TRANSITION 2001 ................ $69.95

W Serving theb/lc since 1981 TOLL FREE ORDER LINE: 1-800-336-7389
EILECTRONICS., INC- FAX LINE: 1-602-731-4748
1270 E Broadway Rd. # 113, Tempe AZ 85282

ASK FOR A CATALOG OF ALL OF OUR PRODUCTS
CIRCLE 281 ON FREE INFORMATION CARD

386 SBC *83

XLC-CASE KIT . XFS-CASE KIT

ORDERS TO: BOX 25647
TEMPE, AZ 85285-5647

OEM (1K) PRICE
INCLUDES:

HRS: MON-FRI 10AM-6PM EST

o) 5 5 -5 SER (8250 USART
Eﬁgg ? °§°§§;1 & E‘E‘E‘E‘E‘E‘C‘J 5 -3PAR§328ITSMAX))
e wggo‘%.mo J [f8EFEC o ~32KRAM, EXP 64M
Bog i’;g‘gé—‘a O %%é%%ﬁs & - STANDARD PCBUS
— e & 6 - K PO
e 8 & &s g = -BATT. BACK. RTC
S8 & B ggg 8 (N EFFis 8"«25 . -IRQO-15 (8259 X2)
£8° E:iig} 2EEEEf- ® Sty
S 6 Eftpgl Z eIzt & & -UP TO 8 MEG ROM’
= & Egﬁgg g'g dE&Ex g S -CMOS NVRAM
i) z B3EEE & 4 2 USE TURBO C,
,Q' o“ééé B& ......g' = BASIC. MASH
£ 2 E 5 2§ S = g w g N RUNS DOS AND
g & Soéﬁg& v JHSFEFE @ WINDOWS
S 2“?050&2'5 > ‘333598(? 3 EVAL KIT $295
< Ml - SEse? g‘ a g
g2 ERg seE2§ & g SINGLE
T U B Y
g e 8Eg il SEE B N PRICE
¥ E L £ 7 25 Sl pROGRAMMER
o = e . o B s =
g 32 B ,,é’: "3k E -DOES 8 MEG EPROMS
R 3 EREERE -CMOS, EE, FLASH, NVRAM
0 B §-oof < -EASIER TO USE THAN MOST
o & +BE88¢g ~POWERFUL SCRIPT ABILITY
§< §Egg® - MICROCONT, ADAPTERS
E £ & $8uf T -PLCC, MINI-DIP ADAPTERS
e - B é"g g_g - SUPER FAST ALGORITHMS
£ B ggsTe & OTHER PRODUCTS:
2 0D pgress .,, 8088 SINGLE BOARD COMPUTER .......
@g © e 8388 Q ] PC FLASH/ROM DISKS (128K-16M).
BE g5 giog ] 16 BIT 16 CHAN ADC-DAC CARD .. ... [ 55
£& 93 : BeE g WATCHDOG (REBOOTS PC ON HANGUP). 27 .95
S BES *EVAL KITS INCLUDE MANUAL
58 - § g Ug% = BRACKET AND SOFTWARE.  |#P| MVS BOX 850
53 57 EREf Sl | YRR g MERRIMACK NH
Q A
5898 17:¢ % | (508) 792 9507
- B

CIRCLE 328 ON FREE INFORMATION CARD
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~_ “HI-8”viDEO
| CASSETTE (USED) _
ATTENTION CAMCORDER USERS!

SONY Hi-8

Top quality, metal
particle 120 minute
video cassettes. Used
for a short time, then
bulk-erased. Each
cassette has ifs own
plastic storage box.
Satisfaction
Guaranteed.

_ Magtek# 21045002
4 Credit card or ID card magnetic strip
2+, reader consists of break-resistant plas-
tic card guide with decoder pc board

and head. Head is mounted on spring
4 steel strip which keeps it pressed

5% against the card surface. Terminated
“" with a socket connector at the end of 5
color-coded leads.

357" X 0.9" X0.95" GQQ
CAT# MCR-2 each

A T e
[FLASH ASSEMB
Contains the circuitry from a camera

[10 for $28.00 * 100 for $250.00 | m including the flash
- = = = - assembly. We
FANGEZONETERS (GEOFEeT| | OSWHA e
INDOOR/OUTDOOR “a

OTOEl ECTRIC the 410 uf, 300 volt
..'..Q‘;,: {_,QTO,EFEECTRKE -t 1 | photo-flash capacitor, flash tube and trigger trans-

"'__:i.- .-.';.-“l'.': SW'T:CH 1| former are worth the price. 4.5 X 2.7" X 0.8" h.

‘ Sn— ' ' $ 00 CAT# FSH-4

each _
ULTRA-BRIGHT LED|

Rohm # SLA-580MT-E49 T-1 3/4
GREEN, water clear in off state. 500+ mcd

@ 2.1v,16ma. 0
I'| cAT# LED-33 2 fors1%
garage door con- | 100 for $40.00 « 1000 for $300.00 |
trols or conveyor fine sensing. Modulated beam | pe— — E—
covers a 20 meter distance even with poor visi- IPAXIMODEM LINE PROTECTOF

bility. IP-66 enciosure rating makes it dust proof | &
and splash resistant, suitable for most outdoor Ora Electronics # MP700

CAT # VCU-8

N

up information,
but we're sure that

)

SICK Optex # WS/WE260-M230
Invisible infrared beam
and switch s useful
for a variety of
security, safety
and sensing appli- |
cations such as

perimeter alarms,
electric gate or

conditions. Light/dark switching selector. Protects against data

Sensitivity adjustment control. LED power and interruptions and

sense indicators. Two position cable entry eavesdropping of

gland (90 deg. apart) accepts 1/2" threaded private conversations

conduit and a variety of wire sizes. Giass fiber- when fax machine,

reinforced plastic housings are 3.05" x 2.5" x modem or phone shares a line with other simi-

1", Supply voltage: 22-240 Vac. Solid State lar devices. Easy to install. Plugs inline

Output: 0.5 amp (must have ioad to operate). between wall jack and telephone line. Requires

Includes mounting brackets and hardware. one for each instrument sharing the same line.

f:f?d#csé'éffid’ Lgfvzn $ a0 QQ Perpackage "CAT #
PRICE! each $3_ of 3 devices MP-700

ORDER TOLL FREE

ALL ELECTRONICS CORP.
P.O. BOX 567
VAN NUYS, CA 91408-0567

SHIPPING

ﬂ
TR /1L WRITE, fax

PARTS Or E-MAIL Foy 5
FAST Free 64 Page

CATALOgG,

VTl Outside the y g
PRICING end $2,09 postage.

- THERMOELECTRIC
COOLER
PELTIER JUNCTIONS

These incredible
miniature solid state
heat pumps raise or
lower temperature in a small area !
almost instantly. Utilizing the Pettier effect these
modules perform the same cooling or heating
functions as freon based refrigerators but they
do it with no moving parts, and are very reliable.
Current applied to the device will produce heat
on one side and cold on the other side, up to
68° C difference between the two sides.
Modules can be mounted in parallel to Increase
the heat transter effect or can be stacked to
achieve high differential temperatures. 127 ther-
mocouples per device. Operates on 3-12 Vdc.
Requires a heatsink to prevent overheating.

Two sizes available.
1.18" (30 mm) square
X 0.15" (3.8 mm) thick.
$1 00 CAT# PJT-1
“each 5 for $75.00

1.57" (40 mm) square
X 0.15” (3.8 mm) thick.

00 CAT# PJT-2
$206%2, s'ors110.00
Quantity Pricing Available!

 SPECIAL SALE!
gﬁé}im_c;dmoﬁAmstg

Harris / GE # V130LA20B or equivalent
130 Vac nom. 70 Joules .
Peak pulse current: 6,500 amps.

1-800-826-5432

SAILORCERE TO: FAX (818) 781-2653 ¢ INFO (818) 904-0524 @
http://www.allcorp.com/

E-MAIL allcorp @alicorp.com [C‘}]

NO MINIMUM ORDER ¢ All Orders Can Be Charged to Visa, Mastercard, American Express or Discover ¢ Checks and Money Orders Accepted by Mail ¢ Orders
Delivered in the State of Califomia must include Califomia State Sales Tax * NO C.0.D ¢ Shipping and Handling $5.00 for the 48 Continental United States - ALL oith
OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping * Quantities Limited ¢ Prices Subject to change without notice. ouc

$1 00 CAT# MOV-130-20 |

each [qo0fors75.00] ||

[ MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E-MAIL or Fax YOUR LIST:)

CIRCLE 214 ON FREE INFORMATION CARD

www americanradiohistorv com
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SHOW TIME | [<BCELECTRONICS 315 7TH AVE N. MPLS. MN. 55401
(612)332-2378 FAX (612)332-8481 30 DAY WARRANTY
€APLE =| | |WE BUY TEST EQUIPMENT AND COMPONENTS.
TEK 453 50 MHZ OSCILLOSCOPE $20000  TEK 7843 400MHZ O-SCOPE FRAME $400.00
TEK 475 200 MHZ OSCILLOSCOPE $500.00  TEK485 350 MHZ OSCILLOSCOPE $600.00
TEK 7633 100MHZ STORAGE O-SCOPE FRAME $30000  TEK 7623 100MHZ STORAGE O-SCOPE FRAME $§300.00
The Best TEK 7104  I1GHZ O-SCOPE $275000  TEK 7403 60 MHZ O-SCOPE FRAME $150.00
(7104 INCLUDES 7A29,7A29,7B10,7B15) TEK 7603 100 MHZ O-SCOPE FRAME $150.00
in Cable ; TEK 7704 250 MHZ O-SCOPE FRAME $20000  AVEX SCOPE PROBE 100MHZ XU/XI0NEW  $35.00
CONVERTERS & TEK 465B 100MHZ O-SCOPE $450.00  HP860I 110MHZ SWEEP/SIGNAL GENERATOR $350.00
FLUKE 37 3.5 DIG DMM $10000  FLUKE 5205A POWER AMPLIFIER $2500.00
DESCRAMBLERS BECKMAN PPS-100 30VDC 3.5 AMP P-SUPPLY $350.00 HP 8012A PULSE GENERATOR $400.00
RACAL-DANA 1991 160MHZ COUNTER IEEE $50000  TEK J16/J6503 LIGHT METER $300.00
> TEK 2235 100MHZ O-SCOPE $650.00  TEK 2246 100MHZ 4CH. O-SCOPE $1500.00
Take a LOOK at the excmng TEK 465B 100MHZ 0-SCOPE $450.00 TEK DAS 9100 W/PROBES $750.00
new TEK 475A 250MHZ O-SCOPE 560000  MP1651A LOGIC ANALYZER $1500.00
LEADER LBO516 100MHZ O-SCOPE $30000  HP3453A 3.5 DIGIT MULTIMETER $100.00
HP 141T/85538/8552B SPEC.ANLZ $1500.00  HP 141T/8554B/8552B SPEC.ANLZ. $1500.00
N GENRAD 1657 RLC BRIDGE $75000  HP8016A WORD GENERATOR $300.00
| GENRAD 1658 RLC BRIDGE $90000  TEK 7BS3 100 MHZ TIME BASE $75.00
| TEK 7A26 200 MHZ DUAL TRACE PLUG IN $75.00 TEK 7B80 400 MHZ TIME BASE $100.00
TEK 7A24 400 MHZ DUAL TRACE PLUG IN 520000  TEK 7B85 400 MHZ TIME BASE $125.00
TEK 7B92 500 MHZ TIME BASE $12500  TEK 608 MONITOR $650.00
WAVETEK 175 WAVEFORM GEN. $30000  WAVETEK 157 PROG.WAVEFORM SYN $300.00
FLUKE 540B TRANSFER STANDARD $100000  FLUKE 8010A DMM $100.00
HP 35814 "WAVE ANALYZER $300.00  HP S352A 1TME SYNTHESILER $1005.60
GENRAD 1396B TONE BURST GEN. $20000  SENCORE LC53 CAP-IND.METER $400.00
Stop the rest, then AVCOM PSA-35A SPEC. ANALYZER $100000  BOONTON 9200 $400.00
78 s o We PHILLIPS PM5519G PAL TV GENERATOR 5100000  TEK 7D20 PROGRAMABLE DIGITIZER $400.00
; 4 campare: DRANETZ 626 DISTURBANCE ANALYZER $1500.00  TEK 577 DI /177 CURVE TRACER $1500.00
guarantee you, ne other FLUKE 8505A 6.5 DIG. DMM $25%00 = KRONE-HITE 3202 FILTER $300.00
reputable fonm cam beat our fricea! | |} SYSTRON-DONNER HR60-C §30000  EMI SCR300-3 POWER SUPPLY $300.00
COD * Master Card * Visa * Amex * Discover NJE §-325 2500VDC-10MA POWER SUPPLY $20000  HP432A4/478A POWER METER $300.00
b cove Time Cable = 643 N. 98#h Sireat, Ste, 260 + Omaha, NE 68114 ) PTT $100 TELEPHONE SIMULATOR $500.00 PTT 5151 IMPAIRMENTS SIMULATOR $500.00
PTT 5000 MODEM TEST SET $50000  HP 6286A 0-20VDC/I0APOWER SUPPLY $500.00
Plant Trees for Ameri
erica_

4 4 i
. [ ] N - o [ ] [ ] g L] [ ] : [ ]
?Uﬁ\a!sxgg::hﬂli;ansmlﬂer Telephone : long lqnge T Phusor Sonic Blast Pistol
O Line Grabber | Microphone BUG Mother R s 1O Fosyg
: . rains and conditions wild an
Tunes 80-130 MHz. infinity Transmitter 24 d"S“ ocuses GRS 35 domestic animals. Great for |
EMVIK KitPlans .. Use any Tone phone to signals to an uftra- mote; bams, attics, cellars, gardens
{a premises, access other calls or control up~| | high gain amplifier PPP10 R'eady to Use.....g $69.50|

|3 Mi Telephone Xmitter | {108 evices! TELCONI Plans/Kit..$99.50 | | PMSK KitPlans...... $149.50
» Tune-able 80-130 Mhz * Undetectable | TELCON10 Ready to Use......... $149 50 | g Optional wireless module transmits
. captured sounds to an FM radio.

» Only transmits when phone is used
LYWPMIK KitlPIans .................. $39.50 l(;frﬁ. Cybernetic Eurﬂ WMSK_Kit for Wireless Option .

Enhances norma! hearing 3-4 times! ;

Shocker Force Field &

|/Vehicle Electrifier
| Make hand and shock balls,
shock wands and electri

{Extended Ad FireBall
i N jjustable volume control, fits easily re Gun ]
Play o ' into either ear. Many, many uses. | { Shools fiaming ball - two shol gﬂ?&‘i Gafgat'gaxback glre thOfe vns:fguy;s(; .
: 'I'elephone 'l'aplng s stem CYBEREAR Ready to Use ............ $19.95 | |capacity. Great for special effects and 2 Asse . -
{ - Tapes Phone Conversation » Extends caamn remote fire starting. CAUTION REQUIRED!
e pona Comesatix 1K , FREBALL Plans_(sangerass product . $10.00 || Electric Charge Gun
L el ey el R gaslzngo Invisible Pain Fleld = il =! Life is Precious - PROTECT M
" » i = 229" 1 Intruder Deterrent (** %11 See In Stunsflmmot():ilizes attackers 15
& |3 Mi Tracker Transmitter | [System detects intusions and ums ona | | Total Darkness! et aap (Chesk jaurotile nf>
® | Tunable Output sonic field of pain, causing cisorentaion, | | « igh Quality IR Night Viscn Scope wilh IR | 1o coany, More knockdown powe
5 | Uses FM Radio , acute paranoia, nausea and more. The | jiyminator. SD10 Ready to Use ...$199.50/] Femaront 1o 1 ooy
E * Excellent Signal Beacon | perpetrator - man o animal - soon vacates! |, Eecné‘;i ngn';nlury. ]
§ | HoDIK KiPlans .. e R e Lo 0 st FMAS‘HC BRIGHTNESS! (Creditable o purch) ... $10.00
B =T | pPaak Kithiane oo o o oes0 || High Quality | |ECG10 Charge Gun, Ready to Use
- o v B | f g 3 4 0
A o il | $199.50 Laser Pointer |{  includes FREE Stun Gun! ........$249.50
- ) IEdE" commmioree! | LAPNG7  15mw equy, 1500 .......... $39.50 || o1\ N GUNS - sold separately:
2 A'ﬂn?wdﬂoung? tla?er lidslfener Control Their Minds!,x £ | LLABNGS 30mw equy, 3000 Price on Req | STUN100 100,000 Volts ............ $34
= im at window and listen to sounds from Programmable audible and visualz ' - \GLSTUN200 200,000 Volts
‘é’ reflected |l%ht CAUTION - Not for illegal | { stimuli induces hypnotic trances. é 'L&?%ymggzchg,?gmo 3
5 ﬁ?es%wnaeadpigrbs"'i}'e'a;"v'a'i}&ié)"'é?ss?3 Wi Book of hsmai Jignition._CAUTION REQUIRED! I visiT us on THE we! |
g ‘ H 00K of Hypnosis POT1_Plans (dangerous prod ctl...§10.00 | hitp:/lwww.amazingl.com "
w T’ON Dept ENS-2, Box 716, Amherst, NH 03031 | ¢cATALOG! 24 Hour Phone

| 800-221-1705 |

Orders Only Please! | .

Phone: 603-673-4730 FAX: 603-672-5406 FREE wi
NLIMITED MC, VISA, COD, Checks accepted Please add $5.00 6 & H if,,:,"; ?:r:ﬁr o
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LASERS

Pen & Pointer in One
¢ Four Times Brighter /
* Mont Blanc™ Style Pen

This laser pointer functions as a fine writing instrument and laser
pointer all in one.  The 650nm laser appeares four times brighter
| than standard laser pointers. Output power: 3.5 to 4.5 milliwatts.
Includes batteries and gift box. One year warranty.

JCTIVEE — Ve Vent Year
ECHRC: Bress lnventory

* INTEGRATED CIRCUITS

* MEMORY (NEW OR USED}
* EPROMS (NEW OR USED
* CIRCUIT BOARDS

* DIODES

* TRANSISTORS
* LED'S

Cat. #: LPPEN $57.00 | l
FREE CATALOG iy
eHelium-Neon *Ruby ]
*Argon *Scanners ‘
sSemiconductor eLightshow Equipment | |
Midwest Laser Products Email: mlp@nienx.com Tel 31 0‘494'4851 Fax 31 0'494‘491 3
P.0. Box 262, Frankfort, IL 60423 VISA / MC Accepted

1891 Obispo Ave Signal Hiil, CA 90804

Phone: (815) 464-0085 FAX: (815) 4640767
Pleasc include $7.50 S&H within US. IL res. add 7.75% sales tax.

CABLE TV NEW DESCRAMBLER PRODUCTS

Baseband Technology

SONIC-1 Replace ALL J*****, PIO, and S/A, Including Baseband
' SONIC-TOC Replace ALL TOC. Including Fibre Optics and Baseband
SONIC-ZEN Replace Zen. Model ST 1600-2000

Limited Time Only! $319.95
Features CALL ] -800-472-5632

VOLUME CONTROL RJM Electronics
Channel 2 or 3 No Florida Sales!
Last Channel Recall

* Parental Lockout
* Favorite Channel Memory 1t is not our intent to defraud any pay TV operator. Customers are required to limit

* New fiber Optic Technology the use of product to comply with State and federal laws regarding Cable TV.

HOME AUTOMATION

Largest Selection of Home Automation in The World!

Computer |
! Control of
i| Your Home!

4th 'DIGITAL’ edition S

The actaimed 'bible" of satellite TV P
— ALL theTECHNICAL DETAILS ~

* Operation, installation & troubleshooting
of analog and digital satellite systems

@
1
3
¢ The transition from analog to digital TVRO 4 Widest g
1 '800'483'2423 324 pages Range %
o TO O?BBE';“ $30 pius $4 h of X -10 8
or for 8 FREE books/software/video CATALOG Dev’ces m
“ihublications 2
1905 Marigosa. Boulder, Colorado 80302, USA 5 S_
Telephone: 303-449-4551 FAX: 303-939-8720 Host AUTOIVIIATION o
YSTEMS, INC. -4
D ] ' 3 h 1:51 Kalmus D(r;., Ste. L4 800-582/|A:2T;I;160ME 2
ta Mesa, CA 92626 24 Hours 0-762-7
ont lose si stions: =
S g ' HEALTH Questions: 714-708-0610 E-mail: catalog@smarthome.com 17
0' G'uu‘omu. EDUCATION . FAX: 714-708-0614 B | htto/www.smarihome.com/smarthome | | T
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ALFA ELECTRONICS

BLST PRICE

HHGH QUALITY TEST EQUIPYENT

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 & paralle| 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

Inductance: 0.1uH-200H
Capacitance: 0.1pF-20,000pF
Resistance: 1m-20MQ

1% basic accuracy

Dissipation factor indicates leakag
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 680 $74.95
0.1pF, 1uH, 10mQ2 resolution

DMM 89 $179.00 DMM A91 DMM 20 'E:U:G Mummetergs
Most Advanced DMM [ $74.95 H‘;‘Is?e:%_w:fg .
All Purpose & Communication NOW $45.00 g:pu:t;hr\:;':lg;:AoH Fluke 701l $75.95
-80.7 t0 81.4 dBm with 40212000 Frequency 1Hz-20MHz |[Fluke 7311 $97.50
20 retarerce impedances Llus Free Case Volt, amp, ohm, diods, | Fluke 75 i $129
i True C/OC current
| Frequency counter: 0.01Hz-10MHz Solar Cell Powered 1C'r:nsi§tor F;FE 5 ’;l"':te;f:o::gs
Capacitance: 1pF-50,000uF 1 ntinuity, duty uke
Measure AC volt to 20kHz La’ge Dlsp Iay S:ak::ilig,eMda:ase Fluke 791 $175
5000 counts, 0.1% accuracy A inui Fluke 29 11 75
Aqtolmanual range, fast bar graph \E/)::QA',S:?g;:::Y Ru ge' holster $6.00 Flll:k: 76 :: 75
Min/Max/Ave/DH/Relative/Zoom Data Hold Full line of DMMs, Fluke 87  $287
Auto power off Auto power oft O combact 1, |Fluke 867  $1199
A Cuprmh cOM voeu Input waming 7 functions, 19 ranges mlggerdi_zed, solar cell, ©
ra Splash proof 3.5 Digit, 0.6% accuracy al motlv:ﬁheavy Fluke 97
Vo, amp, ohm, logic, diode, continuity Auto/Manual ranging : :&W&';"g‘r‘n $1a|é o Scope Meter$1785
Ruggerdized case Energy saver el ey ) Fluke 105
Rubber holster included Student & hobbyist's favor SQO.QQ_Mﬂlﬂizm_‘
LCR Meter 131D LCR Meter 814 - Frequency Counter
| $%29-95 $189.95 (=1 FC-1200 $129.95
dvan . -0.1Hz-1.25G
Most Advanced LCR Best Resolution LCR Dy Yo op o

Period: O.Mus-o.j s
Records Max/Min/Average
Data hoid, relative mode
Telescoping antenna $8.00
Deluxe case $5.00

'so Avajlable. y
AC/DC clamp meter,Light meter,
Thermometer, pH meter, High
voltage probe, Digital caliper
Anemometer, Electronic scale,
Force gauge,Tachometer
Stroboscope, Humidity & EMF
adapter, Sound level meter,
Frequency counter, SWR/field

strength/power meler, Dip meter

| 20 MHz Oscilloscope with Delay

| Sweep PS-205 $429.95
Dual Trace, Componenftest, 6 CRT, X-Y Operation, TV
Sync, Z-Modulation, CH2 Output, Graticule lllum, 2 probes

| each has x1,x10 switch. Best price with delay sweep.

; PS-200 20 MHz DUAL TRACE $339.95
' PS-400 40 MHz DUAL TRACE $494.95
PS-405 40 MHz DELAY SWEEP $5690.95
| PS-605 60 MHz DELAY SWEEP $769.95
PS-1000 100 MHz DUAL TRACE $969.95

Scope Probe: 80MHz x1, x10 $15, 100MHz x1, x10 $22
250MHz x1, x10 $29, 250MHz x100 $38

Digital Storage Scope

DS-303 30MHz, 20M Sample/sec $849.96
DS-303P with RS-232 interface $1,049.96
Switchable between digital and analog modes
2 K word per channel storage

8 bit vertical resofution (25 Lerel/div)
Expanded Timebase 10ms/div - 0.5 s/div
Refresh, Roll, Save all, Save CH2, Pre-Trig

DC Power Supply Triple Output

SG4162 AD $229.95
Generates RF signal same as
SG-41608

6 digit frequency counter 1Hz - 150
MHz for internal and external
source Sensitivity <S0mV

ALFA ELECTRONICS

741 Alexander Rd., Princeton, NJ 08540

Electronics Now, September 1996

FAX:{609) 520-2007
_Visa, Master Card, American Express, COD, Purchase Order Welcome
CIRCLE 213 ON FREE INFORMATION CARD

-
=y
[+~]

AG-2603AD $229.95
Generates audio signal same as
AG-2601A

6 digit frequency counter 1Hz-
150MHz for intemal and external
sources Sensitivity <50mV

www americanradiohistorv com

; Essesss== DC Power Supply it B S
—— ; - R 5.?0-333C 034 315900 - ‘::__5 PS-8202 3499.95
,::j; LL:..——..‘;——)], . cmmmcé&cgnsm?n“c?:r‘znm IO I omry e I | One fxed SYDC, 34 ot
Lo pEE ENTRr T iy
=T T Ty i mvms noise end ripple : : 90 B Foir dgite) meters for v and cuTent dispiay
P _@ ' b( Short circuit and overioad protected oo b v N0 . y 7 Excelent roguiation and low ripple
{ - PS-8200 with digital voltmeter $179.00 = @S A [§ | Shortckcutand overoad protected
L= ? Also available: 30V/SA, 60V/3A, 60V/SA “ - : 7 Aisoavailable: 30V/SA triple output  $549.95
- 16VMOA, 30V/10A Duat fracking 30V/34A, 30V/SA, 60V/3A, 60V/SA
* - w ; RF SIGNAL AUDIO GENERATOR FUNCTION GENERATOR
' GENERATOR AG-2601A  $124.95 FG-2100A $169.95
. | SG4160B  $124.95 10z tMrznSmnges e o
I 100 kHz-150MHz sinewave in 6 0-10Vp-p squarewave Output. 5mV-20Vp-p
1 ranges AL ] 5 4
=3 Q fF%u?:;;wg:rmsltgo cotu A ot ikt VOF: .10V Sonto tequoncy to 10001
s = it 3 5 f i
] T = AM moduation Gutpd amplion: FUNCTION GEN/COUNTER
N o6 & 1 © Audio output 1 ki, 1 Vims 0.5% 50Hz - SOOKHz FG-2102AD $229.95
Output impedance: 600 ohm Generates signal same as FG-2100A
ro0esTAn et Frequency counter- 4 digits
RF SIGNAL AUD'O Feature TTL and CMOS output
GEN./COUNTER GEN./COUNTER SWEEP FUNCTION
GEN./COUNTER $329.95

0.5Hz to 5 MHz in 7 ranges

Sweep: Linear 10:1/Log 10:1 20ms to 2s
AM Modulation

Gated Burst, Voitage Control Generator
Generator Control Voltage & 6 digit counter
1Hz-10MHz for internal & external sources

(800) 526-2532/(609) 520-2002 15 paY'MONEY-BACK GUARANTEE. 1 YEAR WARRANTY

CALL OR WRITE FOR FREE CATALOG
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100 MHz Cursor Readout Scope
4 ch, 8 traces 0S-6101 $1,499.95

* 4 independent channels, 8 traces

* Time /Voltage cursor measurement
* ALT triggenng function for 4 ch.

* Sweeps to 2ns/div, Delu% d Sweep
* TV Sync., Ch. 1 output, Z-axis input
* 2 probes(x1, x10)

100 MHz Scope, 4ch. 8 traces

Best value all purpose scope
0S-6100B $1,329.95

* 4 channels, 8 traces .

* High sensiti\'/\lst)' 500uV/div

* Sweeps to 2ns/div, Delayed sweep
* 20kV accelerating voltage

* TV sync., Z-axis Input

*A

. B:sl: rl?c%a]t(e)gmtz scope

* 2 probes(x1, x10)

50 MHz Triggering 0scillosc06)e
$699.95

0S-653
; | "
¢
+

*

O 1
m‘; v
gy
&

#i

£

* Dual Channel |

* Hold Off Function

* Delayed che{_
ine

* ALT Tniggering
* High sensitivity 1 mV/div
* Tnigger level lock function

* Built-in Delay * Z-axis input, CH} output

* TV Sync * 2 probes(x1, x10)

20 MHz Oscilloscope

08-622B $344.95

* Dual trace, X-Y operation
* TV Sync., Z-axis input,CH 1 output
* High sensitivity | mV/div

* Trigger level lock

*2 pggbcs (xel, x10)

08-623B - 20 MHz w/Delayed Sweep.
08-935 - 5 MHz One channel........

ALFA ELECTRONICS

741 Alexander Rd., Princeton, NJ 08540

DC Linear Power Supplies
Single Output

* Constant voltage and constant current mode

* Voltage regulation <0.01%

* Current regulation 0.2%

* Low npple and noise ) .

* Overload and reverse polarity protection

* Features 2 analog or | digital meter(PS series)
2 analog or 2 digital meters(PR series)

PS-1830 : (0-18V, 0-3A).

PS-1830D : Digital Display..............

PS-1850 :gﬁsv, 0-§Ai,.

PS-1850D : Digital Display.

PS-3030 g)S,ov, (_)-fAy
(o

PS-3030D :
PS-6010

PR-18 0-18V, 0-10A)........
PR-3060 : (0-30V, 0-6A)........
PR-6030 : (0-60V, 0-3A).
PR-6030D : Digital blsplay .

Triple Output DC Power Supplies

e e

* Two variable 0-30VDC, 0-3A outputs

* One fixed SVDC, 3A output

* Auto tracking .

* Auto senal and parallel operation

* Constant voltage and constant current mode
* Continuous/dynamic load can be selected

* Features 4 analog or 2 digital displays

PC-3030 . (0-30V, 0-3Ax2) ...$499.95
PC-3030D - Digital display.............................. $549.95
Programmable DC Power Supplies

* High stability , low dnft, 4 digit displa

* Front/rear output-sense switch selectable

* Auto step running w/timer settings

* 100 point pr ability (PPS series)

*50 Pomt programmability’ senes

* Auto

* Auto tracking (PPT serics), [EEE.
oomganble command set (optional)

S-1860G: -

rial and llel operation (PPT serics
e B o 46,2 and SCPI

G: (0-60V,
PPT-1830G: (0-18V, 0-3AX3, 0-
PPT-3615G: (0-3

FAX:(609) 520-2007
Visa, Master Card. American Express, COD, Purchase Order Welcome
CIRCLE 213 ON FREE INFORMATION CARD

wwWwW americanradiohistorv com

Digital Display Function Generator
FG-8016G $239.95

3 T

* Frequency Range: 0.02Hz to 2MHz

* Three Instruments in one: Function generator, Pulse
gcncmmy & Frequency counter.

* Sine, Triangle, Square, TTL Pulse and CMOS output

* Built-in 6 digit counter with INT/EXT function

* 1000:1 tuning range

* Variable DC offset control

FG-8015 Function Generator

* 0.02Hz-2MHz (No Counter).............................$189.95
FC-8131 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)

* 8 Function, AC/DC voltage, AC/DC current, resistance

: Built-in hmdo d\xloge‘d u% xnd audible continuity check
vol range

* gg/:: basic accuracy

DM-8040 (3% Digits, True RMS)

* Measures ACV to 50 kHz.. .$339.95
DM-8055 (5% Digits)...... ....$649.95
* 0.006% basic accura
* 14V, ImQ2, InA resolution
* dBm measurement
* Auto range, relative mode, Max’Min
DM-8055G(5% Digits. GPIB).... .....5889.95
g v o Model DM-392
(3% digits) $109.95
* Auto/Manual ranging(38 ranges)

* 42 Segment analog bar graph
* Data Hold/Min-Max memory
T f /Relative mode
= | * Auto power off
1 * Overload protection
* Audible continuity check
/diode test
* Capacitance: 1pF-40uF
* Frequency: 0.|Hz-1MHz
* 20 Amp range
* Double high energy fused
(1A, 20A)
* 0.3% DCV accuracy

DM-351 : 3% Digits w/Cominui!Ki Auto Off.... .
DM-352 : 3% Digits, Cap. Freq. . 20 Amp. X
DM-353 : 3% Digits, Cap. Freq. Temp. hFE.... ... $84.95
DM-391 : 3% Digits, Auto, Cap. Freq. Min/Max....$99.95
DM-392 : 3% Digits, Hold, Min/Max 20Amp......$109.95

" 3% Digits, Peak, Logic, hFE, Freq........$119.95

(800) 526-2532/(609) 520-2002 15 DAY MONEY BACK GUARANTEE. 2 YEAR WARRANTY

CALL OR WRITE FOR FREE CATALOG AND QUANTITY DISCOUNT.

MON SOIUCJI08|T ‘966 | 1oqWsjdas
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120

Su49% Device Programmers e 1 e

Connects tO standard « Easy to use software, PB-10 Internal Card‘for PC
PC parallel prmter LIeR  o-line help, ful : i

sceen editor
* Fast Programming
(EMP-20)
27C010A, 23 seconds
28020, 34 seconds
27C040, 95 seconds
* Made in USA v 40 PIN
* 1 Year Warranty 2 ft. Cable ZIF
» Technical Support by phone
* 30 day Money Back Guarantee
* FREE software upgrades available via BBS
* Demo SW via BBS (EM20DEMO.EXE) (PB10DEMO.EXE)
* E(e)proms 2716 - 8 megabit, 16 bit 27210-27240, 27C400 & 27C800,
* Flash 28F256-28F020, (29C256-29C010 (EMP-20 only))
* Micros 8741A, 42A, 42AH, 48, 49, 48H, 49H, 55, 87C51, 87C51FX, 87C751,752
97 x 5% x {14 * GAL, PLD from NS, Lattice, AMD-16V8, 20V8, 22V10 (EMP-20 only)

48 PIN
ZIF

FOR MORE INFORMATION CALL

4630 Bel0|t Drive, Suite 20  NEEDHAM’S ELECTRONICS, INC.
Sacramento, CA 95838

. —
(Monday-Friday, 8 am-5 pm PST) o COD. ——

(916) 924-8037
BBS 916-924-8094
FAX 916-924-8065

CIRCLE 257 ON FREElINFORMATION CARD

§102Z BIUBXA ‘oing 'L L€ 2UNg ‘Aemdyied Bajua) g 45975 (S

19€5-¥94 (€0

DATA ACQUISITION

and Control Hardware for PC’s

? ANA100 Analog /O ........... $99 DIG100 Digital IO ............ $ 39
(1]
2 ¥ * 8 Channel 8-Bit - * 8255 PPI
F * 0to 5 Vot Input * 24 or 48 TTLVO
= ° 14 TTL /O lines Lines option
e e M. ° Analog Output . g * Selectable Base
M - * 400KHz Sampling ™ Address

ANA150 Analog/Counter... $ 89

¢ 8 Channel 8-Bit
0 to § Voit input
* 3 16-Bit Counters |
° 400KHz Sampling S

¢ 8 TTL input lines

¢ Selectable Clock

19eS-v9L (€02)

ebesseuw e aAea| eses|d

* 1 Channel 12-Bit
0 to § Volt input
optional bi-polar
* 100KHz / 300KHz
Sampling rate
¢ 24 TTL l/O lines

* x1, x5, x10, x50
Programmable
Channel gain

SIVO
H{sk) swes ey wioyad 0} 8pod BlUM pUB SUORoOUNy e IS8
SIvd

sanewsyossg

Sampling rate

s10sseo04doioip

Engineering Software - pc/mspos

Easy-PC Professional XM - integrated Electronics cad system, Schematic Capture,
Circuit Analysis, and PCB Design in one softv $ 399.00

‘UBPUMACOO UBBG JOU BABY JEY} SIABD PAINDSS UM SHIOM OSje 1OV

18WI018ND 3y St Jap(oy 1YBLAdOD BY) UBYM AUO SR PRINDDS USILMADOO UM SIOM GOV

PC-SCOPE - Digital Storage Oscilloscope, 1, 2, 4, or 8 Channel Capture and Data
Display. Works with ANA100, ANA150, and ANA201 Boards ....................... $ 39.00

jSiapeas 11N241D pajeibajul 91ndas 1no JNOJE [e)
"sjoeloid 10j sajy Jequeb pieoq jinaio pejuud ajeieush pue 'soewsyss InoAeyubiseq

'80S0/DHB9 Pue ‘26608 ‘(Sd ‘€d ‘SH ‘€H ‘Sn 'en)
SOUSs S0/89 BJ0IOJON 10} BPOO BUIES JOBXD O N0 JoeliX]
'v8091 pue ‘26091 ‘95091 ‘SSD9L ‘PSI91L ‘Dlid 104 8POO BWIES J0BXE B} N0 JoRIIXT

MasterCard/Visa orders accepted
More hardware and software items available, Call for information or
See our catalog on the internet: http://www.bsof.com
E-mail: sales@bsof.com

BSOFT Software, Inc.

Phone 614-491-0832 * Fax 614-497-9971
''''' : i 444 Colton Road * Columbus, OH * 43207

§
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z

‘spueoq 3inauto InoA Bugejndod Jojy seainoses [euogippe spiacid osie ues QOY

"PoISI| JOU SI9}|0IUO0IIIW JIBYIO PUB ‘Y ‘[BIU] Yim SHIOM OSe QDY
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* 3 16-Bit Counters
° 8 TTL Output lines

Frequency input

¢ 8 Channel 12-Bit

¢ 100KHz/300KHz
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Miniature Transmitters and Receivers

Small, Attractive, High End Quality, 2 Channel 318 MHz Transmitter
59,049 Settable Codes, 120°-300° Range, 1-1/4” x 2” x 9/16”, Assembled

v

“ 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”x2-3/4x9/16” (R)
Receiver Input: 5 vde 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

New and Pre-Owned
Test Eqguipment

Pre-Owned Oscilloscope Specials

B+ K Precision 1476 10 MHz $229.00
Great Starter Scope!

Tektronix 465 100 MHz $629.00
Tektronix 465B 100 MHz $749.00
Tektronix 475 200 MHz $849.00
Tektronix 475A 250 MHz $929.00

¢ The Industry Standard of Oscilloscopes
Model OS-9100P =i $899.00 « Dual Channel, Calibrated Delayed Sweep

. « Professionally Refurbished
|
E)uIlIC: ool '}dl:Ihzs B.?I.ltdWIdth. « Aligned & Calibrated to Original Specifications
® Dual- annel, i ensivity

. - i |
« TV Synchronization Trigger 6 Month Warranty - The Longest Available!

e Calibrated Delayed Sweep
¢ Includes Two Probes, 2 Year Warranty

ANYWHERE IN THE US.
Excluding AK & HI

LOWEST PRICES EVER!

g BiK PRECISION New FLuke MuLTIMETERS & TEKTRONIX OSCILLOSCOPES
\ maxrec wreananiona cone. Model 4040 5499.00 . e I - . NEWH

20 MHz Sweep/Function Generator Mcdel IO ST, NMoaels7).s0ak s TEEmoNTE TES S
+ 0.2 Hz to 20 MHz, 5 digit LED Display w‘ Bl R ONSALE!
FWN

¢ AM & FM Internal or External Modulation Test Equipment Depot

e Sine, Square, Triangle, TTL, CMOS OQutputs

s Burst O tio!
° E:trernalp ;I(;alcﬂ;lz Frequency Counter A FOTRONIC CORPORATION COMPANY
== 1-800-996-3837 P.0. BOX 708 Medford, MA 02155

[@2]weX[C.0D) TOLL FREE 1-800-99-METER (617 6651400 - FAX (617 6650780

CIRCLE 318 ON FREE INFORMATION CARD

MON SOIU0I09|T ‘966 | 1oqUIBIdas
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% TEST EQUIPMENT SALES

&" WE BUY

SURPLUS
Z #1 priority |\ ANRITSU MS96A...OPTICAL SPEC.ANALYZER.. $5995 TEK 7104.......1 GHz SCOPE MAINFRAME.......$2695 WMEN‘{\
A AU V4 ! .
‘/N\N\ HP 3776B-001-004...PCM TERMINAL TEST SET...$1295 TEK 577 D2 CURVE TRACER $1295 "\W \
' (UNUSED IN HP BOX) 177 TEST FIXTURE) 4
TEK 2465.......... 300 MHz 4 CH. SCOPE.................. $2950 TTC FIREB 2000 COMM. ANALYZER..$2995
(W/ CASE AND 5 INTERFACES)
TEK 2445......... 150 MHz 4CH. SCOPE................. $1950 TEK 2235........ 100 MHz 2 CH. SCOPE.............. $1095
NEW TEXTRONIX SCOPES W/ 3 YEAR
TEK 2465B......400 MHz 4 CH. SCOPE................... $6695 MF6G. WARRANTY 1!
TEK THS 720...100 MHz 500MS/s HANDHELD
TEK 2252....100 MHz PROGRAMMABLE SCOPE...$2795 SCOPE & DMM..................... $2195

TEK TDS 340.......100 MHz 500 MS/s SCOPE

Home Automation

Connects between a TW523 and
an RS-232 serial port. Use your PC
or Mac to receive and transmit all
X-10 commands. Create your own
program to control your home
automation system, turning on/off
any device plugged Into an
electrical outiet with responce to
time/date, other X-10 transmissions
or any other computer Input stimull.

| wall jack and an RS-232 serial

| and time of all incoming calls.

Caller ID / RS-232

Connects between a telephone

port. Decodes the caller ID data
sent over the phone line and
sends it to your PC or Mac, In a
pre-formatted ASCIl character
string. Create your own program
to log the name, number, date,

Telephone Call Restrictor

| Connects to telephone wall jack. Disables
all phones on the line If attempting to
either: dial a number that has been stored
in memory *Block® mode or, dial a number
that has not been stored in memory
*Allow" mode. Use touch-tone phone to
enter telephone numbers Into memory,
and choose mode. Program from any
phone on the line using your password.

- W/DIGITAL REAL TIME & FFT ...... $2695 Grn
AiC & VISA,  HP 8112A....50 MHz PULSE GENERATOR.......... $4495 T . j{ngs SCOPER:
ACCEPTED/  gpp 33754 SYNTH/FUNC. GENERATOR........$1995 W/ DRT, FFT & DISK DRIVE........$6295 .
o FLUKE 45....... .DUAL DISPLAY BENCHTOP
TEK 7LS.......... SPECTRUM ANALYZER PAL.......... $1495 DIGITAL MULTIMETER...... $679
(INCLUDES L3 MODULE)
T—— PHONE (800) 6844651 e b
LONDONDERRY, NH 03053 FAX  (603)425-2945 PRODUCTS
.- _ ' Call for | Ve
[eeder oo wmm k= Do
Technologies CATALOG! , iro I \it
PO Box 421, Batavia, OH 45103 ; "513.752-0279

50 MHz Frequency Counter

| Reads frequency from 1Hz to 50MHz and
displays up to 7 digits on a 18x1 character
LCD display. Auto-range feature provides
floating decimal polnt and automatically
| affixes the correct suffix (Hz, KHz, or MH2).
. ] Microcontroller based provides for very
"/ | small parts count, only 2*x 3° big.

Telephone Scrambler

Scrambles your voice before
sending it over the telephone
line. Prevent eavesdropping from
an extension or tap. Connects
betwsen your telephone and wall
jack. No modifications are
required to your telephone. Full
dupliex operation.

IR Remote Control Receiver

Learns and records the data patterns
emitted by standard Infrared remote
controls used by TVs, VCRs, Sterecs, etc.
Lets you control all your electronic projects
with your TV remote. Seven individual /O
pins.can be assigned to any button on your
remote, and can be configured for either
“toggie* or ‘momentary® action.

DTMF Decoder/Logger

Keep track of all numbers dialed or
entered from any phone on your
line. Connects to your telephone
wall jack. Decodes all 18 touch-
tones and displays them on an LCD
display. Holds the last 240 dights in
nonvolitile memory. roll
through and view all telephone
numbers dialed, credit card
numbers entered, etc.

An audio device which can be
used with a home component
stereo system to filter out the
main vocal sound track from
standard stereo recordings (CD,
tape, record or FM), leaving the a

background music to sing along
with. Produce your own karaoke
tapes from your personal library.

§ "

 ©1995, American HeartRSSoCtation

+to avoid

Would you Ejive

nerican Heart
1% Associations.

Fighting Heart Disease
and Stroke

i)urdright arm?
ood pressure’
e &

wwWwW americanradiohistorv com
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e =
O Cellular Extensions

from

‘THE CELLULAR EXPERTS"

Motorola 3 Watt Bag from $225.
Nec P120 1202. Portable $299.
Motorola PT 5580 100z. "Fiip" Phone $399.

Others available, buy new from us, or send us your phone.
Get a second or third phone with no additional monthly charges!
Motorola, NEC, Panasonic, Audiovox and many others!

Fax Back Hotline, For 24hr. info. call from your FAX (714) 581-7460 or call
C(C800>457-4556

Nationwide paging available. C.G.C. Dealer inquires welcomae.

Threpbbing

« Mesdems
Joshua Bagby,

of Penthouse fame!
The reviews tell it all:
this is the #1 book on
cyber-intimacy! 290
pages, November 1995,
$17.95 NEW!

ULTIMATE

Scanner
Bill Cheek's 3rd book
on scanner mods is just
terrific! Enter the 21st
century with the mad
modmaster. 242 pages,
highly illustrated, large
format, 1995, $29.95

MOON WALKER

i
SPIDER

LINE TRACKER

Each OWIKIT also incorporates the - H0Bp

uoﬂwjozlet{::;;zn;:ﬂ:?m:f busic. principles of ro‘boﬁc experiments, '§~% /‘7%
challenge the enthusiast to solder ~ sensing and locomotion, guaranteeing = e
circuit boards and mechanically an exditing, hands-on adventure of %) &
Bdsainblo. knowledge and fun! . SHE\®

But remember! OWI is the recognized
Visit our homepage @ founder and leader in Educational
http://www.owirobot.com Robot Kits. ACCEPT NO IMITATIONS.
= ELEKIT
ROBOT.TECH.CURR. MV-RTC  Teacher's Manuval 158 Pg. Book  74.95 1160 Mahalo Place, Suite 8

' Rancho Dominguez, CA

$-CARGO OWI936K Sound Sensor 47 Pg. Book  29.95 il i
WAO II OWI-961K Programmable - Graphic 59 Pg. Book  69.95 P msﬂ(g)l 8; zgxg"
SPIDER OWI-962K Infrared Sensor 49 Pg. Book  49.95
LINE TRACKER  OWI963K Infrared Sensor 48Pg. Book  49.95 @ : %}
MANTA OWI-966K Sound / Touch Sensor 44 Pg. Book  29.95 | i ——
MOON WALKER  OWI-989K Solar Sensor 10Pg. Book  34.95 | OrderM-F: Bam - 4pm. PST

EMERGENCY RADIO!
Scanning the news

as it happens
by Norm Schrein, *Mr.
Scanner," President of
the Bearcat Radio Club
214 pages, $14.95

TravelScan

Good Frequencies

Across America
Henry Eisenson (FINALLYY)
150 pages, 1/96, $9.95

AT

Great revi

§mart Casino &fﬁhhng

Olaf Vancura, PhD
334 pages $24, 9‘3

Cheating at Bléckjaok
_ SQUARED
Dustin D Maf
- 208 pages, $2- 9

S/h $4 1st book, then $2 ea.
CA add tax.

v ourWwwsite!

CIRCLE 327 ON FREE INFORMATION CARD

www americanradiohistorv com

3368 Governor Dr., Suite 273S

Fax orders: (619) 552 -9050

Toll free orders: 800-5466707
www.electriciti.com/~ipgbooks
e-mait: ipgbooks @indexbooks.com

INDEX Publishing Group, Inc.
SanDiego,CA9212

MON SOIUCI08|] ‘966 L Joquisldss
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STEPPER MOTOR DRIVER IC

L Jus Herelll

PBASIC*

PROGRAMMERS

| ADVANTECH EETOOLS NEEDHAMS DATA VO ICE TECHNOLOGY HILO |
| SYSTEM GENERAL CHROMA MODULAR CIRCUT TECHNOLOGY XELTEK

UCNS5804. Drives a unipolar stepper in
one of three operating modes: single
phase, two phase or half step. Up to 1.25
Amps per phase. Step and direction in-
put. Drive with a 555 oscillator, parallel
port, etc. Build your own robot turntable
for model trains, anything that requires
precision positioning.

N FEL

PROMAX  EMP-20 MEGAMAX MEGAMAXA SIMM/SI TESTER EMUPA

CALL ADVANTECH LABTOOL 629 EETOOLS SIMMAX
689 ICE TECH MICROLY 795 CHROMA SIMM/SIP
350 MOD-MCT-EMUPAR

279 MOD-MCT-EMUP/R
49 EPROM 1G TO 512K

Compiler

Put BASIC Stamp | programs
directly into your PIC -
no BASIC Stamp necessary!

Creates editable assembler source and

669 EETOOLS ALLMAX +
429 EETOOLS PROMAX
439 EETOOLS MEGAMAX

539 EETOOLS MEGAMAX4 79 EPROM 1G TO IMEG
931002 $4.50 each hex files for use with any PIC programmer. 429 XELTEK SUPERPRO Il 99 EPROM 4G TO IMEG
* Above, packaged with 5V stepper motor 5 95 529 XELTEK SUPERPRO Il P 199 EPROM 16G TO | MEG
(92M010) and schematics, Introductory price $99 269 XELTEX SUPERPRO L 99 EPROM 1G 0 BMEG
179 XELTEK ROMMASTER | 129 EPROM 4G TO BMEG
931003 $9.95 each % Pocket PIC Programmers from $34.95 479 MOD-MCLEMUPA 250 EPROM 8G TO BMEG

< PICProto prototyping boards $9.95-$19.95
*BASIC Stamp .and PBASIC are trademarks of Parallax, Inc. i

microE ngineering Labs

Box 7532 Colorado Springs CO 80933 ()
(719) 520-5323  FAX 520-1867 bmq
= azo

LABTOOL48  MICROMASTER SUPERPRO  ALLMAX PLUS ROMMASITER2

General Device Instruments

Seles 408-241-7376 Fax 241-6375 BBS 983-1234
V_Ilb_ww.ﬂmldl_vlu.com E-M_lil ledevica@best.com

Sy
9VDC 1.0 AWALLWART
Center positive coaxial connector.

96E009 $5.95 each

Prototype it....... FAST!

Send $2.00 for our Latest Catalog! R o [0 cy il e AN & 2
. T Blse) e 1o 31500 b0 computers
$4.00 Foreign. Refundable on First Order. S = e o spreadl] | lecwoni, Sl T “'IE S e o

p and room /a i RIGHT NOWI Are you “_ F 5] 3 z .m.,, i EPROM a source cooe |

sure you're sefe? FREE CATALOG tells you fast! Inciudes I @ 2 1 « Asambiec . reacy 0 fun - Sw, oWy

Fros Bonul dotails on fantastic opportunities now open in e .-“di i ;;x::";’:’:‘;’:"“

2300-D Zanker Road « San Jose, CA 85131 e m"i:'am FXciting y Intorosting i $99 00

Voice (408) 943-9773 « Fax (408) 943-9776 Income. _Call Nowl k, et
World Wide Web: http://www.alltronics.com o prototyps .,,..c,.:,,,, o wapeTimertal argere Hedisy=gder N
On-Line Ordering: (408) 943-0622 o e ot MUY PRouAGY Lok S

14400-N-8-1-24 Hrs.

030996

MENU# PROGRAMS THE FOLLOWING PHONES

MOTOROLA ONLY w/elite & 951C !!!
Above PLUS NEC P100-200-300-400-600-700 FREE
All of above PLUS SONY FREE
All of above PLUS GE /Ericsson (newest mode) FREE
All of above PLUS AUDIOVOX (does new 800!) FREE
All of above PLUS MITSUBISHI/DiamondTel FREE

All units are sold for EXPF

Not a
Kit!
Full 5 year

warranty!
*Cables optional

$1495

Electronics Now, September 1996

CALL US TODAY AT 770 973 8474 .web page @ www celltec.com

CIRCLE 305 ON FREE INFORMATION CARO
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ACCESSORIES

WE SPECIALIZE IN
Laser and Laser
Related Surplus

Inventory

* Complete Systems
 Plasma Tubes
« Power Supplies

e Visible I/R
¢ Complete Modules
* Collimating Optics
® Drive Circults

ACTUAL SIZE B&W CCD BOARD CAMERA |

3.6mm Adjustable manual focus or 5.5mm pin hole lens o
LATEST SONY HYPERHAD IMAGE SENSOR . =

PIN HOLE LENS ONLY NEEDS 1/16" HOLE TO SEE THROUGH
RESOLUTION: MORE THAN 380 LINES

MIN. ILLUMINATION: 0.4 LUX 1.5" SQ.
SENSETIVE TO IR LIGHT HIDE THIS

S/N RATIO: BETTER THAN 50DB (AGC OFF)

POWER: 9 - 13 VDC LESS THAN 150 MA ~ CAMERA IN

WILL RUN ON 9 VOLT BATTERY PICTURES
BUILT-IN ELECTRONIC AUTO IRIS SMOKE DETECTORS
SHUTTER SPEED : 1/60 - 1/50,000 SEC  THERMOSTATS
VIDEO OUTPUT: 75 OHM, 2/1 INTERLACE LAMPS
1.0 VOLT P/P COMPOSITE ' 6eKs :

CONNECTS TO ANY MONITOR OR VCR

- RADIOS Plug in power supply $ 6.95
BL ELELTRONMILS QT 36mm  PINHOLE
1508 LEXINGTON = BEDFORD, TEXAS 76022 ¥ 13 $11500 $130.00

49 $11000 $125.00

PHONE (817) 267-7792 FAX (817) 283-7797

REMEMBER, ONLY YOU CAN PREVENT FOREST FIRES.

'A ! l
A Public Service of the USDA Forest Service and Your State Forester. S o

* Optics
e Electro-
Optics

We want your Laser related surplus
terns. Call or Fax us today for a

Mml

meREDi tH—¥

INSTRUMENTS
P O Box 1724

5035 N. 55th Ave. #5
Glendale, AZ 85301

Phone: 602-934-9387
Fax: 602-934-9482

[HTTPWWW.MI-LASERS.COM|

The best replacement for all name-brand

CONVERTERS &

DESCRAMBLERS

STAREATE D00

A Revalutlan ln Technalagyl

The most advanced converter/descrambler available -
oﬁers what no other company can!
125 Channels (800 Mhz)

* Replaces all Major Cable Company Equipment

* 30-day Money-back, no questions asked Guarantee

* 1-Year Warranty

* Ask about our Extended Warranty Program

» Moved? Cable System Changed? No problem!

We’ll upgrade your Decoder for FREE

Visit our new Web Site - hitp:/www.earthlink.net/~mdelectronics @

b
red B, MDD Ziomits—

5723 F Street » Omaha, NE 68117

Ask for your FREE Catalog TODAY!

CIRCLE 304 ON FREE INFORMATION CARD
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Tired of Paying Rent
To Your Cable Company?

WHY RENT WHEN
YOU CAN OWN

H-P AUDIO
OSCILLATOR

HEWLETT-PACKARD 200CD OSCILLATOR, popular
tube-type audio generator covers 5 Hz to 600 KHz in §
five bands; output 10 voltsinto 600 ohms or 20V open |
circuit. Requires 115/230 VAC 50-400 Hz.
7"Wx10.8"'Hx12.5'D, 20 Ibs sh.

USED-CHECKED W/BOOK ..........ooooviovoeeercieee $125.00

RADIATION DETECTOR

AN/PDR-63 RADIAC SET, military modular unit uses
IM-226 module for 0-10-100-1000 rad/hour gamma
detection, DT-507 low-range detector indicates 0-1-
10-100-1000 mrad/hr and DT-508 0-500-5000 rad/
hr plus simulates radiation absorption by human
skin. Requires four AA batteries (not supplied). Set

also includes ni-cad battery charger, headset, case * Over 5 Yrs. 1 |
and manual; 15 Ibs sh. Used ................. $185.00 Experience " s I'EGAI"
i Cable TV Converters
SCR & DIODES Service 2 Remot
HIGH CURRENT COMPONENTS with pigtails but no * Prompt Delivery emotres
mount hardware; Westinghouse/Power X mfg. Re- L4 Anywhere
moved from equipment: == ¢ Tell Your Friends
#SCR-135048Y, 1300 PIV 500 amp; 7" tail, About Us c A l l T o D AY !!!
e e $14.95 e Call Today F
#D-R610-0230, 200 PIV 300 amp; 4" tail ... § 8.95 Sail Totay ke g 1-800-228-2677
#D-18937300, 100 PIV 150 amp; 4"tail ............cc.cooovvvivnnnne. $ 3.75 -
FIELD DAY KIT Mon. thru Fri. /9 am-5 pm
self-stacking 66'Lx1.6" dia alu- m—
minum MS-44 mast sections DISTRIBUTORS

to make 40 ft mast. Also four each rope guy lengths 31, 40, & 50 ft with
clips; five guy rings, swivel base, six 15" stakes, and 2 Ib hammer.

70 ibs sh. UNUSED ..., 3428 ... $99.50
MS-44 MAST SECTION only, aluminum 66°Lx1.4" dia; usable also as
flag, tent, or volleyball net poles. USED ....................... $8.00 ea E -
The Electronic Experimenter's Journal
Prices F.0.B. Lima, 0.¢ VISA, MASTERCARD Accepted. It's part catalog, part magazine and part data book with kits, parts,
Allow for Shipping ¢ Write for latest Catalog plans, artices, and spplcation notes. i
Address Dept. ES ¢ Phone 419/227-6573 e Fax 419/227-1313 g::yv:;::yur FIW\

FAIR RADIO SALES BRI 0004234499

Cincinnati, OH 45209

1016 E. EUREKA » Box 1105 * LIMA, OHIO » 45802

CABLE TV DESCRAMBLER KITS

Universal-New Product Tri-Mode Descrambler Universal 5000
This Product includes all the Parts,  This product includes all the parts ~ Our fully assembled

PC Board, Complete Schematic PC Board and AC Adaptor. product is factory tested

with Functional Guide. Generates NO Enclosure included and GUARANTEED to

Synt for most Video Applications. work on your system.
$84.95 $59.95 $199.95

Call Toll Free 1-800-886-8699 bt

M & G Electronics, P.O. Box 3310. No. Attleboro Mass. 02761 | V/SA

Anyone implying theft of Cable service will be denied assistance. NO MASSACHUSETTS SALES!

www americanradiohistorv com
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EZ-EP DEVICE PROGRAMMER - $§169.95

Fast - Programs 27C010 in 23 seconds. Adapters Avallable

L EP-51 (8751,C51) $39.95
EZ_ EP Portable - Connects to PC Parallel Port. | Ep-11 (68HC11 E/A) $59.95
" Keen EP-PIC (16C5x,61,82x,71,84) $49.95

ML ELECTRONICS Versatile - Programs 2716-080 plus EE | EP-PICs4 (16C6: 5;,64__,_!_5_@_.73,2% $39.95

00 angetas. Cartimia (110) €31-7018 and Flash (28F.29C) to 32 pins EP-PEEL (ICT 23V10, 20G10, 18V] ~$50.95

EP-SEE (93x.24x.85x) $34.95

| Inexpensive - Best for less than $200 | EP-18 (16bit 40 Pin EPROMS) $49.95

t - - EP-49 (8742,45,49) $49.95

_— ® Correct implementation of manufacturer E';-;BO %23206:51,70562) ] ssgg.ss

R H = | d v s | algorithms for fast, reliable programming.I EP:SS (8755 4105106107 sag'gg
estores Horizontal and Vertica (8755) !

S Li ff D- tort I ® Easy to use menu based software has %;g:g;%%g%%‘sfg: s :gggg

YI’IC nes -om Istor binary editor, read, verify, copy, etc. EP-PLCC (PLCC EPROMS) $49.95

Analogue Vldeo Formafs Free updates vla bbs or web page. l EP-SOIC (SOIC EPROMs) $49.95

EP-LCC (LCC EPROMS) $49.95

For Free Information Package on Completed Units and Pricing

_— ¢ Call Toll Free ,
1-800-236-5778

R.C. Distributing PO Box 552 * South Bend, IN 46624

using adapters.

| |® Full over current detection on all device |
power supplies protects against bad
chips and reverse insertion.

" |® Broad support for additional devices

ML Electronics
3526 Jasmine #4; Los Angeles, CA 80034

310/837-7818 Fax/BBS: 310/841-6050

P ela 9 himi

CA ordes 8g 8.25% aalee tax. Ground - $5; 3 Day - §7.
2 Day

shipping
| 310: Overnght $17; COD $475.

SHLEEER

FLAT PANEL KEYPADS

MINUTES WITH YOUR
LEGEND

CONNECTOR
AND BEZEL
INCLUDED!
OPTIONAL
"CLICKDOMES"
AVAILABLE

DSK-4 DSK-12
$9.89 $14.29

SIL-WALKER

880 CALLE PLANO,

PHONE: (805) 389-8100
FAX: (805) 484-3311

VISA / MASTERCARD

OCEAN S

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY WITH

x Starting trom scratch you build & complate cornputer systam. Our Micro-Master
TEC 200 FILM trainer temches you how to write into AAMs, ROMs and run a 8085 microprocessor.
JUST 3 EASY STEPS: You will write the inftial instructions to tell the 8085 processor to get started and

pr

« Copy Circuit pattem
on TEC-200 film
using any plain

paper copler Simple aasy to understand instruction
« lron film onto teachss you to write in machine language
Upon compiation of this course you will be
ASSEMBLE IN copper clad board profciant In computer technology.

= Peel off film and etch
Convenient 8 1/2 x 11 size w/complete instructions

TE ELECTRONIC

5 SHEETS """"""" $6.25 tlmabll programmable AOM
AVAILABLE IN 4, 12, 10 SHEETS «oawvsumanen. 10.75 b e txhsvgep% nio::ds‘:“ stk MOS
, 24 40 KEY 20SHEETS ............. 16.25 . M e 5518 oplia
ek A 50 SHEETS ............. 3350 ey oarancie opio0)
+ 28 key keyboard

DELUX CODE KEY
Adjustable, heavy duty brass base
with ball bearing pivots.

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

store these instructions in permanent memory In a 2818 E°PROM. Teaches you all
about input and outpul ports, computer
timera. Build your own keyboard and leam
how to scan keyboard and dispiay. No
previous computer knowledge required.

Usss the 8085 Microprocessor
Uses the 2818 EPROM, electrically

Complets with lesson manual,
instructions and experiments

$119.95

Designed for hard usage.
3/16" plated contacts.
$14.95

CODE PRACTICE
OSCILLATOR & MONITOR

3" SPEAKER, HEADPHONE #16 4.00 #22 425 #30 485 #38 6.95
TERMINAL, VOLUME & TONE #18 4.00 #24 425 #32 4.85 #40 7.85
CONTROLS. USES 1 9V BATTERY. #26 4.85 #34 6.25

MAGNET WIRE
Enamel, coated solid copper.
For winding coils, transformers and toroids.
Prices for 1/4 ib. spoois.

#14 $4.00 #20 $4.00 #28 $4.85 #36 $6.85

VERNIER DIALS

1-1/2" Diameter 0-10 Marking $10.95
1-1/2" Diameter 0-100 Marking $14.95
2" Diameter 0-100 Marking $15.85

VARIABLE CAPACITORS
BROADCAST TYPE - 1/4” SHAFT »('}

1 GANG 14-365 PF $12.95
2 GANG 10-400/10-400 PF $19.95

MANY MORE TYPES AVAILABLE FROM SMALL
AIR TRIMMERS TO LARGE 4KV TUNER TYPE

INDUSTRIAL TYPES REG o Su 5 SIGNETICS NE602AN  $2.49
PR AT e rown s | w-cmeuns Sat ares T
4 RATINGS ARE CONTINUOUS.
TOROIDS
MORE THAN 30 LAYOQUTS
TOFITMOST | | | IR 6AMP ......4650 | 1252 ...35 7806 ..... 8 FTaTa....
APPLICATIONS s frarm
""" % Ersoet
CALL FOR FREE 12002 $5.00  FT-50-77 I
BROCHURE SIGNAL INJECTOR/TRACER KIT Wae stock a complete line of Toroids, Beads, and Ferrite Rods.

This handy tester is both a signal generator and
receiver. As a generator use il to check out an
amplifier, stage by stage. Also tests AM radio y
IF and RF stages. As a receiver you can pin
polnt where a defective part exists. Will 45
transmit and receive simultaneously.

OR WRITE TO:
UNIT N - Ocean State Electronics
CAMAR[LLO, CA DIGITAL CAPACITANCE/ PO Box 1458
93012 INDUCTANCE METER Westerly, Rl 02891

OIGITAL LCR METER measures inductance.

capacitance and resistance. Al Last!
An LCR matar that everyona can afford. Now
you can measure colis. transformers, chokes
" from 1pH to 200H. Capacitors .1 pid to 200 mid
= and resistors from .1 chms o 20 meg ohms.

Allin one handheld instrument.
LCR-1801 $119.95

TO ORDER CALL 1-800-866-6626
OR
401-596-3080 FAX 401-596-3590

Mail in orders please include $5 S/H
CANADA $12.00 - OVERSEAS $15.00
ALASKA & HAWAII $9.00

Minimum Order $10.00 (before shipping)

-
-

R.l. Customers Include 7% Sales Tax.

CALL OR WRITE FOR FREE 120 PAGE CATALOG

CIRCLE 260 ON FREE INFORMATION CARD
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Quality Microwave TV Systems
WIRELESS CABLE - ITFS - MMDS
ATV - INTERNATIONAL - S-BAND
Amplifiers ¢ Antennas * Books * Components
Filters e Systems ¢ Video Products

* RF Frequency 1990 - 2700 MHz

e Cable Ready - VHF - UHF Outputs

e SASE For "FREE" Catalog or Send $1

| PHILLIPS-TECH ELECTRONICS

| PO Box 8533 « Scottsdale, AZ 85252
5;*3;;§§§§§d%15;§m ORDER LINE 800-880-MMDS
Comalote aria s206 CATALOG/INFO 602-947-7700

Five Year Warranty FAX LINE 602-947-7799

FREE SHIPPING Visa + M/C » Amx * Disc * COD's * Qty Pricing |

CIRCLE 310 ON FREE INFORMATION CARD

NEW!! Checker 12 E Monitor tester

NG Kll‘«mu
BT Sy angay

GREEN omy
BLUE Ny

MACH 640 % 49,
Syne an Qle:r

I'he “Checker 127 is an casy to operate. hand held , battery, or AC operated computer
color manitar pattern gencerator. With its support of CGA(15.75khz), EGA(22khz),
MACII(35khz), and VGA modes 123 (31.5khz),  800X600(35khz), 1024X768
interlaced. (35khz), 1024X768 non-interlaced, & 1024X768NI with sync_on Green
(48khz), ++ 2 NEW VGA MODES>>> 56 kHz x 70 11z & 64 kiiz x 70 Hz.
With its” single mode switch, you know cxactly what type of monitor you are testing. Its’
front panel color pictures, show just what you should be sceing on the monitor under test
You can quickly tell it the monitor is a VGA, SVGA, or a SVGA/NI. guessing. The
“Checker 127 provides various test patterns for VGA monitors. X-hatch, for size and
linearity and convergence set-up. White screen, for purity and CRT burn evaluation. Color
bars and 8 step gray scale for color tracking and balance. There is also a single color
mode that aliows for single color channel operation

Price: $339.00 - 5500 sen

Includes battery, AC adapter, Mac adapter and [ year warranty
(upgrade your Checker 12 toa 12 £ for $49, call for details)
Please call about our other monitor test products, and offers,or vist our Webb site.

ce CiawE — =

Computer & Monitor Maintenance
6649 Peachtree Ind., Bivd,, Suite N-1 « Norcross GA 30092
1-800-466-4411, 770-662-5633 (Voice), 770-840-8814 (Fax)

We’re on the WEBB at http:/www.computermonitor.com
CIRCLE 336 ON FREE INFORMATION CARD
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Global Specialties

Is On The Move!
Affordable Spectrum Analyzer

Convert any
oscilloscope to a full
blown sprctrum
analyzer.

« .4mHz to 1000 mHz

high accuracy (1.5 B S ——=SSSemem Y

«-70 dBm to 0dBm
dynamic range

model #GSA1000...869.95
1.3 GHz Hand Held
Frequency Counter

* 5Hz-1300 mHz freq. & period
measurements .0001 mHz resolution

model #5003............ 219.95

Tripie Power Supply ( Lab Quality)

*+5VDC Plus two
1.2-20vDC @
250MA

#1310
149.95

PinholeCamera

* Requires 1/16" openlng size
o 1-1/2"x1-1/2" x 7/8" -
* Power 7.5-12VDC n « 8 lux {5
* 3.8mm lens included

« 380 lines resolution

12V DC Power Supply 9.95

model #CVC50PH ... .. ..

20 MHz Oscilloscope

Dual Trace w/ Component Checker

#P3502C DuaiTrace....... ....375.95
#P2510 100 MHz 3 Ch. 8 Trace .......... 1 195.00

Protek Cutting Edge

The model 506 meter has a RS-232C serial
interface. Measured values are transmitted to
the computer via an interface cable and
supplied software WINDOWS and MS-DOS.
DCV 1000V ACV 1000V AC/DC Current 20A
Res. 40 meg Q freq. 10MHz

o A ouel #506....160.95

Elenco Digital
Capacitance

Meter m

= .tpF to 20,000 UF
« Banana jack and special
insertion jack included

model #CM-1555
$49.95 |

= LL PHASE ‘MAILORDERSTO ]
VIDEO-SECURITY INC. 70 CAIN OR.

WHOLESALE VIDEQ WAREHOUSE SRENTWOO_D_' YT L

B0U-94 0pc[0)°

A oy AQ4
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CABLE CONVERTERS/DESCRAMBLERS
% % % % SUPER BUYS * % % %

* FULLY REFURBISHED UNITS %

TOCOM" % JERROLD™ % SCIENTIFIC ATLANTA % ZENITH™% PIONEER™

“WE SERVICE MOST PRIVATELY OWNED CABLE CONVERTERS”

phone (219) 935-4128

SORRY, NO INDIANA SALES

N==R

Mmben 4 Mo Conomer Cbe Aspicsmon

NATIONAL CABLE BROKERS

1801 W. JEFFERSON ST., PLYMOUTH, IN 46563

OUR POLICY: All products carry a two year warranty. Warranty covers parts and labor and return shipping.
FWARNING: 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.

The Pocket Programmer

Cable TV
Descramblers

Converters * Filters * Accessories

30 day Free Trial - NO RISK!
Unbeatable wholesale prices!

Affordable extended warranty
1 Year Warranty on aif products

Cu///Ae ra‘/i’ pmﬂ.ﬂf{ma[i./

Credit Cards Welcome!

1-800-379-3976

Prices starting
as low as $99!

Free
Catalog

= ?
Electronics

BROADCAST TRANSMITTER
The FMS2 studio quabty transmitier
is FULLY crystal controlled and
programmabie to any FM broadcast
trequency.
Unit features: ALC mpressor. audio butter / amplidier,
pre-emiphasss, rell off ilter, stereo generator, digital PLL tuning
76 MHz-125MH¢ bundwidth, 500mW power output and a special
introductory price ol onty $295 00 U
SCHEMATICS FOR Unit $27 Caratoc 800-504-1178

wavemach

FAX pOLL INFO 416:243-1067  TEK Line 416-243-2260

CABLE TV CONVERTERS

Equipment & Accessories
Wholesalers Welcome
Call VISION TIME PRODUCTS
1-800-310-1153 M-F 8a-8p

NO TENN SALES

New Surveillance Devices !

Smoke Alarm Uitra miniature video camera$ hidden in smoke
and Tabie Clock  alamm or alarm clock - your choice. Wide field of view
Video Cameras  and super .1 lux low light sensitivity! Undetectable!
TC-70 High quality B/W with 420 lines of
resolution for uftra sharp images.

@\scew __TC-10
S, U0 $219.95

Besi price on surveillance cameras anywherel

WE HAVE IT ALL!

Surveillance

Infinity Transmitters
FM Wireless Transmitter Kits
Vehicle Tracking Systems
Bug Detectors
Caller I.D.

Wired Mikes
Telephone Register with Printer
Long-play Recorders
Shotgun Mikes
Telephone Recording Adapters
Alcohol Testers
Telephone Scramblers
Hidden Video Cameras
Telephone Tap Detectors
Drug Testers
MUCH, MUCH, MUCH MORE.

Our 27th Year!
Small catalog FREE.
Larger cataiog send $5.
Mail Order only.
Visa, MasterCard and C.O.D. accepted.

Inquire for dealers’ prices.
A.M.C. SALES, INC.

193 Vaquero Dr. * Boulder, CO 80303
Mon.-Fri. 8 a.m.-5 p.m. Mtn. Time

800-926-2488
(303) 499-5405 * Fax (303) 494-4924

Only $1 29 95
1R

INTROMICS,
sesmaviis. 1 [NC.

THE POCKET PROGRAMMER

10 PRINTER PORT

”The portable programmer that uses

the printer port of your PC instead
of a internal card. Easy to use
software that programs Eprom,
EEprom, Flash & Dallas Ram.
27(C) / 28(C) / 28F / 29F / 29C &
25XX series from 16K to 8
Megabit with a 32 pin socket.
Adapters available for Pic, PLCC,
5-Gang, 874X, 875X MCU’s, 40-
Pin X 16 & Serial Eprom’s, and
Eprom Emulator to 32K X 8.

Same Name, Address & Phone #
for 13 Years... Isn‘t it Amazing ?

Intronics, Inc.

Box 13723/ 612 Newton St.
Edwardsville, KS 66113 Add $4.756 COD
Tel. (913) 422-2094 Add $4.00 Shipping

Fax (913) 441-1623 Visa | Master Charge

BEST BY MAIL

Rates: Write National, Box 5, Sarasota, FL 34230

Pocket Cube™
Wireless cable box tester
for authorized technicians.

Surface Mount Technology.
Works on J****** models
D*5,D0*v5,D*7,D*V7,D*BB,
C'T,W'R.

Only $59.%°!

(pius $8 S&H)

30 Day Warranty
Pocket Cube with filter $69.95+S&H

Quantity discounts available.
Dealers Welcome!

NEW !
Pocket Cube Plus™
For testing of raw boxes.

CALL for current price !
Test chips available for J****** and
SA8600.

Order 1-800-417-6689

Mon-Fri, 9AM-5PM EST

READ ‘“HOW TO Handle Tough Times.”’ Excellent Booklet
Reveals Astonishing Secrets! Mail $1.00: Creative Power,
Dept.ELE, Post Office Box 1775, Mango, FL 33550.
MAKE YOUR BRAINSTORM BANKABLE! TWO HOUR VIDEOQ
teaches patenting, development, marketing. Includes forms
booklet! $19.95 + $3.00 P&H. Vocational Video, 1160 East
Jericho, Huntington, NY 11743.

NEW CREDIT FiLE. For FREE Information Package Call: 215-
953-0222.

GET YOUR OWN FREE PAGER! Features voice-mail and
multi-message delivery and much more! 1-800-956-2846
#987608039.

If busy please keep trylng.

VISA, MC, MO or CASHIERS CHECK

IEC. P O Box 52347 Knoxville, TN 37950-2347
Pocket Cube is a test generator ONLY

Do not use these devices without authorization

from your local cable company and local officials.
Prices subject to change. No TN sales.
This ad quotes cash discount pricing.
Returns are subject to a restocking fee.

Telephone Transmitier Kit hidden in dual moduior adaptor
both sides of toanyFMradAouptni/A
mile."SnapKit® technology. Uses phone line for rand
antennal Goes completely unnoticed. MA-100 § 5 95
High quality cassette deck plugs
directly into tefephone jack! Reoords upto
12 hours of conversations on a single cassette.|
Recording starts and stops automatically when
phone is used! Vg a/MC (214)265-7490
L":p'“’”' $99.95  Froe stiing Crock/Money crvers e acospted

Seymor-Radix Inc. Box 166055-N irving,TX 75016
Now you can visit us on the intemet at _ http://www.why.net/home/sc/
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CALL TOLL FREE WRITE FOR A
(800) 292-7711 C&S SALES FREE 60 PAGE
Se Habla Espanol EXCELLENCE IN SERVICE CATALOG!
M-6100 TK-3000

Features: $89 95
* Computer Interface and -

Software with RS-232 Output i
* Frequency to 4MHz ng'ﬁ I'“‘:':‘?ef’-
* Capacitance to 40nF - SH-1._ Soldering Ifon Stand
* Large 3 3/4 LCD display L e ol il
* Temperature to 1999°F % ST0 - Dokure Wirs Sippar

* TTL logic . + ND-3 - 3 pe. Nut Driver Set
* Data/Peak hold o - S5 Sorew Driver Sloed 316"
*Audible contiuity W T STD SSEmy Detiar. il Prfpa

* Auto power off * SP-2 - Solder Pump A professional technician service tool kit in a
* ST-20 - Safety Goggles metal reinforced tool case with heavy-duty

3 it
Uf“t indicator $1 25 00 2 ST - Pocket Screw Driver  handie and locks. A removable pallet han-

* Diode Test 3:57;3'.55?:,7:2:3@; dles most of the tools listed with more room

for tools and parts in the lower half.

2MHz Function Generator MX-9300 Four Functions in One Model XP-581

* Sine, Square, Triangle, Pulse and = One Instrument with four test and measuring systems: . .
Model 4010 Ramp output 1.3GHz Frequency Counter » 2MHz Sweep Function Generator 4 Fully Regulated DC Power Supplles in One Unit

« Variable duty cycle 31 95 95 | Digitat Multimeter « Digital Triple Power Supply 4 DC voltages: 3fixed - +5V @ 3A, +12V @ 1A,-12V @ 1A
-

(0-30V @ 3A, 15V @ 1A, 5V @ 2A) 3479 95 1 Variable - 2.5 - 20V @ 2A
[ ]

Digital Multimeter | Digital Multimeter ‘ Fluke Multimeters
Model EDM-83B Model M-1700 | | 70 Series 80 Series

Model 70II .. . $69.95 ~ Model 83 . ..
$ t Model 73||... 97.50  Model 85 . . .
$ 95 £% | Model 7511 . . Model 87 . . .
39 = & | Model 7711 . :
— ] § Model 79Il .
18 Functions including freq to

: - B&K Precnsnon Multlmeters
20MHzrcap u:gam;:r:]r;d;agncga:g 11 functions including freq to 20MHz, B Model 391 ... $149 Model 388A .

in. Javg., TT ic. I cap to 20uF. Meets UL-1244 safety Model 390 ... $139 Modsl 2707 . $79
Hald/min.fmex./avg:, TTL logie. |§f 0 Model 389 . .. $109 Model 2860A . . $85

Kit Corner XK-550 Digital / Analog Trainer

. . Elenco’s advanced designed Digital / Analog Trainer is specially
over 100 kits available designed for school projects. It is built on a single PC board for maxi-

mum reliability. it includes 6 built-in power supplies, a function gener-
PT-223K ator with continuously sine, triangular and square wave forms.
$45.9 ’ 1560 tie point breadboard area.
Phone kit

XK-550
with Assembled and Tested
train-

Fiber Optics Technology
with training course

e *169.%

Model AM/FM-108K M-1005K iy XK-550K - Kit
Transistor Radio Kit Compact $1 39 95
e = " r | ]

Muitimeter

329.% =13.°5 |

6 Functions |4 . Tools and meter
& Transistor shown optional

WE WILL NOT BE UNDERSOLD C&S SALES, INC. 15 DAY MONEY BACK
=

UPS SHIPPING: 48 STATES 5° c GUARANTEE

: 150 W. CARPENTER AVENUE i
e A0 s M) PRICE TN L o089 P:cl::-:-u:tls\c?.!ooc':;xvnevsvvlv\lz?lﬁI:oncs
IL RES. 8% TAX FAX: (847) 541-9904 (847) 541-0710

CIRCLE 319 ON FREE INFORMATION CARD
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FREE PROBES
WITH ALL
SCOPES

Japan Quality
But not Japan Prices!
Hitachi
Laptop Color
Digital Scopes

N\

e

Q

Lowest Prices of the Year!

T

/

40MHz
S-1345

60MHz
Ds-603 1350

* Analog / Digital Storage
* 20MS/s Sampling Rate

s-1365 ’795

¢ Analog w/ Cursors

s-1360 759
* Analog with Delayed Sweep

150MHz 60MS/s VC-5460 $3695
50MHz 30MS/s VC-5430 $2695
20MHz 15MS/s VC-5410 $1795

100MHz
VC-6145 - Storage
4 Channel 100MS/s . . $4795
VC-6155 - Storage 100MS/s $3995
VC-6545 - Storage 40MS/s $2995
V-1585 - 4 Channel

V-1565 w/ Cursors

S$-1340

* Analog

[ 2vear |
| warranty |

50/60MHz

VC-8525 - Storage 20MS/s $2795
VC-6524 - Storage 20MS/s $2295

OSCILLOSCOPES

4 lillllllll(llll{lllw

*569

+ Analog with Delayed Sweep ¢ Analog / Digital Storage

*489

WRITE FOR A
FREE 60 PAGE
CATALOG!

Quality Scopes by Elenco

ceezeeeld

25/30MHz
Ds-303 *1095

s-1330 *439

e 25MHz Analog
* Delayed Sweep

s-1325 335

* 25MHz Analog

V-695 - 60MHz w/ Cursors $1549

V-565 - w/ Cursors No. of

Bandwidth Sensitivity Sweep Rate
MHz { Channels Max ns/div
2 10ns/div
10ns/div
10ns/div
10ns/div
10ns/div

10ns/div

V-509 - Battery Operated . $1795

20MHz

VC-5025A - 20MS/s

DSO w/ DMM

VC-6025 - 20MS/s

DSO w/ DMM

VC-6523 - Storage 20MS/s $1995

§ S-1325 1mV/div
DIGITAL STORAGE
Model Banl(‘!widm No. of

Analog
Channeis
2

Sen {max)
1mV/div
1mV/div 2

Sampling
Rate
20MS/S

DS-303
- 20MS/S

60MHz with

Model 1541C

Delayed

Sweep

Memory
Channel Backed Up

Video
Sync

Component Beam
Tester Find
Yos Yos
Yos Yes
Yes Yes
No No
Yos Yos
No

fos
Yos
Yes
Yos
Yos

Yos No

internalk Pretrigger Output
%

0,25, 50,75 RS232
0, 25,50,75 RS232

Yos
Yes

20MHz Analog
2120 - $389.95

2125 - $539.95

Delayed Sweep

40MHz

$695

Dual Trace
Model 2160

60MHz Dual Trace | 100MHz 3 Channel

949

Dual Time Base * Delayed Sweep

Cursors readouts
and Dual Time Base

Model 2260
$1225

Model 2190A

$1379

Dual Time Base ¢ Delayed Sweep

$1225
$1525
$1795
$1795
$2945
$2095
Call or write for
complete specs.

15 DAY MONEY BACK

WE WILL NOT BE UNDERSOLD C&S SALES, INC.

GUARANTEE

UPS SHIPPING: 48 STATES 5%

150 W. CARPENTER AVENUE

MON S21U0LI0B|T ‘9661 19qUIBIdas

@& FULL FACTORY WARRANTY

in. max, -
O e e Sy 1) PRICES SUBJECT TO CHANGE WITHOUT NOTICE

IL RES. 8% TAX

WHEELING, IL 60090
FAX: (847) 541-9904 (847) 541-0710
CIRCLE 319 ON FREE INFORMATION CARD
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w
g
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***CABLE T.V. ***
DESCRAMBLERS

Lowest prices, guaranteed!

CFS Electronics
(formerly C & C Electronics)
(800) 995-1749
VISA, MC, AMEX, C.O.D.

990 gROADCAST FARTHER #%¢

The model 1525 Is a 75-110MMz 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 ’ PLUS $2 S&H

Information and antenna designs . . . ONLY NO C.0.D.5

Progressive Concepts e

< BOX 586 STREAMWOOD, IL 60107
(ZOR)736-9822 EAX: (708)736-0353 =

CABLE TV CONVERTERS

Equipment & Accessories
Wholesalers Welcome

Call VISION TIME PRODUCTS
1-800-310-1153 M-F 8a-8p

NO TENN SALES

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

Orders Only hd Information
e Alds 407-998-7883
Test Chips that fully activaie Jerrold, Tocom, Zenith,
SA, Pioneer and more. Quick-Board installation!

Prices from $5 10 $49.95 ea. MC SPECIALTIES

1 Year Warranty!
No FL Sales. Not for use in cable co. owned equipt. For test or repair only.

68HC 11 and other
PLCC prototype adapters

that fit on a single breadboard strip!
PLCC sockets mounted on PCB with .25" leads

Patent-pending
design for wire
wrap, design
prototyping &
breadboarding

$ 14.95; 84 Pin -$ 18.95. All + S/H. Visa/MC/Check

AMAZE ELECTRONICS CORP.
Tel: 800-996-2008 Fax: 408-996-0366

amaze@hooked.net www.hooked.net/users/amaze

‘ I CProgrammer

Development Tools

JM-PICE $245
¢ Programmer for PIC 16C5X, 16C6X,
16C7X, 16C84, and 17C4X in DIP

packages.

¢ Assembler and Simulator.

¢ Emulates program memory, registers,
and 1/0 for the PIC 16CSX.

o Instruction-level emulation for the
PIC 16C71 and 16C84.

® Programmer only $755, Complete
package $245. 15 day money-back
guarantee.

o Adapters for emulating 16C6X and
16C7X-will be available soon.

80C552

Development System

e 8051 core processor with 8 channel
10-bit A/D and PWM.

¢ 24 more I/O and RS-232 port.

¢ 32K ROM and 64K RAM.

¢ $130 each SBC. High performance
development system includes
assembler, disassembler, real-time
execution and debugging, monitor
program, and examples ($70 more).

e 80C31 Development System is also
available.

ROMY-16

EPROM EMULATOR

Emulates ROM or RAM in 8- and 16-bit

systems. $195 (2716-27256) or $245
(2716-27010). Window/menu driven

interface. 15 day money-back guarantee.
Optional assembler, disassembler, and
ROM debugger $100 each CPU.

68HC11

Development System
Eight channel 8-bit A/D converter.
32K ROM and 32K RAM.
$120 each SBC. 40x2 LCD $20.
Add $70 for the real-time integrated
development system.

e Microprocessor Simulator/Debugger

and Custom design are available.

J&M Microtek, Inc.

83 Seaman Road, W Orange, NJ 07052
Tel: (201)325-1892 Fax.(201)736-4567

The Latest High Tech

Professional Electronic Devices
Our latest catalog offers a HUGE selection

of surveillance, privacy devices including:
hidden video equipment, electronic kits,
telephone recording systems, touch tone
decoders, scanners, telephone tap
detectors, bug detectors, voice disguisers,
telephone scramblers,locksmithing tools,
and more. Catalog $5.00.
SDY OUTLET
P.O. Box 337, Buffalo, NY 14226

(716) 691-3476/(716) 695-8660

BUILD A 3 AXIS COMPUTER CONTROLLED
i -CNC- MILLING MACHINE

B Or bulld your own NC router, Robot, Plotter,
~ 3D. Dightizer etc., with MAXNC low cost kits.
" S Machine parts or moids for your projects with
| l computer precision. Works from CAD Dwgs.
S or from your own instructions. Software, Plans
\' Instructions and matertals.list $ 65.00. Parts
available. Phone or write for information. b=
'q MAXNC 929
8509 W. Frye Rd. suita 3 ° Chandler, AZ 85224
Phone 1-602-840-9414

INTERFACE TO YOUR PC KEYBOARD INPUT !

Our KE-18 Keyboard Encoder converts 5———— 5
Input from switches and keypads | CFEEEEDEEDEINNT
into PC compatible keyboard signals. | P
* Use with of without your own PC's keyboard r o of
«Scans 9 x 9 matrix or 18 individual inputs 9
*PCXT. AT. PS2 and Compatibles
| Looks like 2 Keyboard 0 your Computer |

Hagstrom Electronics EE R
2 Green Lantern Boulevard
Eadicott. NY 13760 (607) 786-7523 E w |

Many Electronics inc

RFT.FTG.PIO-Supers,

Filters,FTG KIT's
800- 716-3561 9-7est

CELLULAR PROGRAMMERS!
COPYCAT MOTOROLA CELLULAR PROGRAMMER:
program any Motorola Phone up to 95IC. Complete

Assembly: $999

COPYCAT KIT ONLY (unassembled complete with
instructions): $750

ERICSON CLIP (program through the keypad): $350
OKI 900 modified (up to 5 numbers programmed
in): $400

OKI CHIP only: $75
Also different programs available for afl brands!
FOR DEALERS ONLY MASTER FILES AVAILABLE
DISCOUNT FOR QUANTITIES.
PH: 718-575-1474 7198-788-4963

Fax: 718-369-3989
E MAIL: 104170.3043@COMPUSERVE.COM

wwwW americanradiohistorvy com

“CATALOG KNOCKS SOCKS OFF”

For our free Catalog, just send your
name and address to:

Consumer information Center
Department KO
Pueblo, Colorado 81009
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CABLE TV

ATTN, cable box owners. Order your 1D signal
and bullet stopper before it's too late. Send $23.00
g%oll; ENTERPRISE, Box 3532, Easton, PA

SECRET Cabie Descrambiers Build your own
descrambler for Less than $12.00 in seven easy
stops! Radio Shack parts list and Free descram-,
biing me modsthateostmm toai'dudad
$end S10 oo to: lWOﬂ'MA

abrook, TX 77586 For V!SNMC,
.ooox (‘}13) 922-3512 Anytime!

CABLE Descrambling New secret manual. Bulld
wr own descramblers for cable and subscription

. Instructions, schematics forSSAVI, Gated
Sync, Sinewave, (HBO, Cinemax, Showtime,
UHF, Adult) $12.95,6 §$2 postav.
CABLETRONICS, Box 30502R, Bethesda,
20824.

LABLE TV Eq t & Aceouedu Whole-
salers welcome!

Fnaeoa T PROFORMANGE ELE ORI
INC., 1 (800) 815-1512.

CABLE TV Test Chips for Jemoid, Tocom, Pi-
nneer, Scientific Atlama, etc...Quick lnmﬂaﬁonﬂ
New Muiti-Mode modules available. Prices from
$5.00 each. 1 (800) 786-9025.

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/AMEX. ELECTROMAN, Box
24474, New Orleans, LA 70184, (504) 482- 3017

“CABLE Unscrambied. Everything you want to
know about cable, but are afraid to ask. $10.00.
“Descrambler Schematics Revealed.” A
powerful guide to descrambling schemes. $10.00.
“Baseband Video Explained.” Discover what a
Baseband Signal is and how it's constructed.
$10.00. Special offer. Get all three for only $25.00!
VISA/MC/AMEX. ELECTROMAN, Box 24474,
New Orleans, LA 70184. (504) 482.3017.

UNIVERSAL Descrambler. Unscramble signals

usmg your VCR as the tuner. Works with virtually

%system this is the only one you need. Declare

le box independence! Fully assembied.

$129 95 + $5.00 S&H. VISA/MC/AMEX. ELEC-

TROMAN, Box 24474, New Orieans, LA 70184.
(504) 482-3017.

“BULLET Buster’’. Protect your cable box
against the infamous cable "bullet”. The “Bullet”
Buster acts as an electronic sheild. Instails in-line
in seconds. Don't wait until it's too late! $19.95 +
$3.00 S&H. VISA/MC/AMEX. ELECTROMAN,
Box 24474, New Orleans, LA 70184, (504)
482-3017.

CABLE Descrambler! Anyone can buiid In
seven steps with Radio Shack parts. Plans
$5.00. 1 (800) 818-9103.

DESCRAMBLER Cable using simple circuit.
E-Z to follow instructions $10.00. Complete kit
with free bullet “Terminator”. $20.00. 1 (800)
522-8053.

CABLE Bullet “Terminator/.D. Blocker.” Elec-
tronically shields yourself and your box. Fac-
tory direct. Lifetime Guarantee $14.95. 1 (800)
820-9024.

CABLE filter, build your own- plans, parts, PC
board, case, $11.00. VIDEO MEDIA, Box
97-0408, Coconut Creek, FL 33097. 1 (954)
752-9202.

CABLE TV notch filters. Tunable from 50 to 300
Mhz (channeis 0 thru 36). Eight different models
available so specify frequency or channel number
needed when ordering. $30.00 each plus $3.50 S/
H per order. Huge quantity discounts. STAR CIR-
CUITS PO Box 94917, Las Vegas, NV 89193, 1
(800) 433-6319.

%ﬂ! TV descramblers. Pioneer 6310, Scierr-
Atlanta, Jerrold. Warranty. Lowest prices any-
-where! Houston, TX (713) 691-4810.

“HACKERS Catalog”. 40 pages and over 100
books, videos, software packages and test
chips for hackers, crackers, phreakers, and
experimenters. Free! 1 (520) 726-2833.

CABLE test modules/cubes. Pioneers, S/A,
Tocoms, Jerrolds. Latest technology. Quantity dis-
counts. Voice/Fax (718) 426-8515.

CABLE box testers & descramblers. Jerrold,
Tocom. Scientific Atlanta, Pioneer. REM VIDEO,
(602) 581-1496.

CARL'S Electronics - The Cable Hacker's
Guide, stopping power meters, and electronic
plans now available on-line. hnp /iwww.uitra-
net.com/~-carlton.

SECURITY
SURVEILLANCE Privacy security protection.
Catalog $5.00. SPY EMPORIUM, 6065 Hillcroft,

Suite 413, Houston, TX 77081. (713) 774-1000.

SECURITY system equipment. Do it yourself
and save. Covert camera’s, control panels mo-
tion's, glassbreak detectors siren's, contact
switches, more. 1 (800) 335-2296. Fax 1 (519)
541-1277.

TEST EQUIPMENT

TEST Ez Ipment pre-owned now at affordable
prices. Signal generators from $50.00, os-
cilloscopes from $50.00 Other e%u Lf)ment includ-
ing manuals available. Send $2 S for catalog.
Refunded on first order. J.B. Electronics, 3446
Dempster, Skokie, IL 60076. (847) 982-1973.

QUALITY used test equigment for sale. Call, fax
or write for list. RIDGE EQUIPMENT, PO Box 84,
Mt. Airy, MD 21771. (301) 831-7671.

BUSINESS OPPORTUNITIES

EXCELLENT extra income! Assemble easy prod-
ucts at home. Program Guaranteed! 1 (?300)
377-6000 Ext. 6870. Open Sunday.

EDUCATION & INSTRUCTION

ELECTRONIC engineering. 8 volumes com-
lete. $109.95. No prior know ed%e required. Free
rochure. BANNER TECHNICAL BOOKS, 1203

Grant Avenue, Rockford, iL 61103.

CABLE TV TURN- ON CHIPS

SUPER Cable TV “Test Ch

service activation. Excellent; lnstmcﬂcns & d-
Starcom:

lustrations.Jerrold V)5..DP{V)7..
DPBB7..CFT-2000..CFT-2200 Pwnur
‘BA-5000 thru BA-6700.Pioneer: Cum Pro-
grammer (Clears E2 & rewrites new L.D.
codes).Sclentific Atlanta: 8590 thru
‘8600.Tocom: 5503-VIP. ST-1000

..5507
thry $T-5612 Call Nowll MASTER. eowOw
WENTS. 1 (800) 233-0570.

THE CABLE TV SUPER CUBE
THE uomm External o-n mw
Easy ﬂom
tions & Husuau

DPBB7.CFT.

wWWW americanradiohistorv com

FREE

HoME AuToMATION CATALOG!

Home Controls color catalog features truly I
affordable X-10 powerline controls, IR products,
CCD cameras, wireless home control devices,
security products, drapery controls, audio Systems,
and everything you can imagine for the remote

and automated control of your home!

Call Toll Free

1-800-CONTROL

Contact us by E-Mail: homectrloelectriciti.com

Lowest Prices Guaranteed * Same Dav Shipping * Superior Technical Support
No Minimum Order - Fabulous Freehies * Great Selection!

CIRCLE 335 ON FREE INFORMATION CARD

.&mn all Dﬁ(vp..‘

o sonced aromance e
sty waniad h m’"i@

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 First Street  Fax Order Line
Dayton, Ohio 45402 1-800-344-6324

Order Toll-Free

1-800-344-4465

CIRCLE 251 ON FREE INFORMATION CARD

MON SOIUOO8|T ‘966 | J8qUIBIdaS
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We Carry A Fuli Line Of Premium Convert-
ers And Descrambiers Compatible With:

- Scientific Atlanta™

Systems
-Jerrold™ Systems
- Tocom™ Systems
- Zenith™ Systems

- Pioneer™ Systems

SATISFACTION GUARANTEED

OR YOUR MONEY BACK!
BEST PRICES FREE CATALOG

Please have the MAKE & MODEL # of your ful
premium service cabie box ro% when gou call

CLASSIFIED

SATELLITE EQUIPMENT

FREE Big dish catalog — Lowest prices, sys-
tems, u%)grades, parts, tune-up kits, accessories,
factory fresh and warranties, satisfaction guaran-
teed. SKYVISION®, 1012 Frontier Drive, Fergus
Falls, MN 56537. 1 (800) 334-6455. Fax (218)
739-4879. See full page ad The Shopper Section.

NEW 18” Digital System — Save 30 - 60% on
programming compared to other guys little dish.
Introducing the new DISH*™ Network from SKY-
VISION®, 1018 Frontier Drive, Fergus Falls, MN
56537. 1(800) 500-9264. Fax (218) 739-4879.
See full page ad The Shopper Section.

GOVERNMENT auctions in your area. Electronic
equipment available at surplus prices! Call Now: 1
(800) 601-2212, ext. SP6870.

PLANS-KITS-SCHEMATICS

CRYSTAL set Handbook — Visit antiquity by
building the radios your grandfather bufit. Assem-
ble a “Quaker Qats’ 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.

VIDEOCYPHER II 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 Videoc‘pher 1l Plus, $20.00.
Schematics for Videocypher Il 032, $15.00. Soft-
ware to copy and alter EPROM codes, $25.00.
VCII Plus EPROM, binary and source code,
$30.00. CABLETRONICS, Box 30502R, Beth-
esda, MD 20824.

OBTAINING sound for your VCIl and VCII Plus is
easy. No codes needed. Details1 (800) 211-5635.

ALLSTAR ELECTRONICS

800-782-7214

HOURS: 9-6 M-F 10;3 Sat EST

of
Mhmm 110-64

&
Queens Bivd., #485, Forest Hilts, NY 11375. NO SALES!

| IMPROVE YOUR IMAGE WITH
4 VIDED STABILIZERS

(44
ﬁ‘é\ L

FREE Cable TV Catalog.

= S =2 -

Now you can tune-in your favorite
cable TV programmin and
SAVE $100°S - EVEN $1000'S
on premium CABLE TV EQUIPMENT.

MODERN
ELECTRONICS

1-800-906-6664

2125 S. 156TH CIRCLE » OMAHA, NE 68130

MISCELLANEOUS
ELECTRONICS FOR SALE

TUBES: “oidest”, “latest". Parts and schematics.
SASE for lists. STEINMETZ, 7519 Maplewood
Ave., EN 46324, Hammond, IN 46324.

FIBER-Optic Projects — Swing into the new
technology by assembling tried and true projects
recentlérg;ub ished. “Practical Fiber-Optic Proj-
ects’ - BP374 is only $9.95. (price includes ship-
Fir}'g) ELECTRONIC TECHNOLOGY TODAY
NC., PO Box 240, Massapequa Park, NY
11762-0240.

GREEN Thumb Alert— Electronics enters the
Garden! New exciting book points out how gar-
deners can build simple gadgets to pomote
sucess where the elements work against you.
Some of the projects are: over/under temperature
monitoring, dusk/dawn switching, automatic plant
watering, warming cables, etc. “Electronic Proj-
ects for the Garden" only $9.95 (price includes
shigping) ELECTRONIC TECHNOLOGY TODAY
INC., PO Box 240 Massapequa Park, NY
11762-0240.

CBers Order new CB Trick lIl CB book. Shows CB
tune ups, amplifiers, and expert CB info! Send
$19.95 to MEDICINE MAN CB, PO Box 37, Clar-
ksville, AR 72830.

RESISTORS 20 for $1.00. LEDs 4 for $1.00. Cata-
log $1.00. ZIPFAST, Box 12238, Lexington, KY
40581-2238.

POOR reception on your A.M. radio? Our Signal
Booster will help. Guaranteed! Send $2.00 for
details (refundable with order|. FALA ELEC-
TR20NICS, PO Box 1376, Dept. 4, Milwaukee, WI
53201.

ELECTRONIC surveillance and privacy as-
surance devices/wire, bug detectors, hidden cam-
era’s (Nanny Watch) celll/home, business phone,
scramblers and other sg‘ merchandise. Send
$5.00 check/M.O. to: I-SPY, INC. P.O. Box 1707,
Amherst, NY 14226. (716) 874-1707 for your cata-
log.

MEASURE-control: Physical conditions, ma-
chines, mechanical-electrical devices, pro-
cesses, with your personal computer. Measure-
ment data via modem if needed. Eight channel
system; kit and assembled. Connects serial port.
Includes: Frograms, comprehensive 50 page, do-
It-yourself tralning gulde. Easy! Affordable! In-
crease convenience, Eroductivityl Request infor-
mation: TESTECH, Box 53743, Lubbock, TX
79453. (800) 299-6971.

www americanradiohistorvy com

FREE Catalog. 100 Leading-Edge kits. K1, PIC.
Full instructions, source code. 1 (800) 875-3214.
1S,C2I1ENCE FIRST, 95 Botsford Place, Buffalo, NY
4216.

BUILD your own DC motor control. 1 to 480 amps
w/surplus parts. BEYOND ELECTRONICS, 1
(800) 747-2861. Free catalog.

AWESOME kits: Voice changer, levitator, laser,
E‘as sensor and more! Catalog $1.00. LNS TECH-

OLOGIES, 20993 Foothill Blvd., Suite 307R,
Hayward, CA 94541.

ELECTRONIC power anglin%rod pians. Retrofits
to any new or existing mini-blind; Angles biinds
automaticalty; da?(, night, temperature sensitive,
remotely controfled; $5.00 to DENNY’S DE-
SIGNS, P.O. Box 185, Oroville, CA 95965.

HOME automation via phone without expensive
computers. Furnace, aircond., etc... on remotely.
Components from local stores. Wiring required.
Send for plans. Money orders only: $10.95. AMR
AUTOMATE CTR., PO Box 1176, Waltham, MA
02254-1176.

COMPUTER HARDWARE

INTEGRATED circuits designed to your specs
and built. Almost any combinatorial/sequential cir-
cuit. 12-bit to 8-bit compression circuit was de-
signed and built with max of 10nsec propagation
delay. Sendgour specs/estimated quantity for
price quote. ELECTROMAG CO., PO Box 1463,
Pacific Palisades, CA 90272. e-mail: elec-
tromag@aol.com.

COMPUTER SOFTWARE

SET your pc's clock from atomic source at
NIST or USNO. Requires Windows95 and
modem. $14.95. NANOWARE, PO Box 7468,
Seminole, FL 34645,

BN &

g)mg MULTI PREQUENCY CUBES!

WIRELESS CABLE BOX TESTER
EXTERNAL AND INTERNAL MULTI-FREQUENCY

WORKS ON ALL MODELS: J**** SA PIONEER,
ALSO FOR CFT 2200!

WORKS EVERYWHERE.
AUTOMATIC FREQUENCY FINDER!
60 DAYS WARRANTY
QUANTITY DISCOUNT AVAILABLE
DEALERS WELCOME!

PH: 718-575-1474  718-768-4963
Fax: 718-369-3989
E MAIL: 104170.3043@COMPUSERVE.COM
AMEX MO & COD
Pocket cube is a test generator only
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Printed Circuits
in Minutes Direct

From LaserPrint!

1. LaserPrint*
2. Press On**
3. Peel OFff

4, €tch

81/2"x 1"

* Or Photocopy
**Use standard
household iron
or P-n-P Press.

Use Standard Copper Clad Board
20 Shts $30/ 40 Shts $50/ 100 Shts $100
Visa/MC/PO/Ck/MO $4 S&H
Techniks Inc.
P.O. Box 463
Ringoes NJ 08551
ph. 908.788.8249 fax 908.788.8837
http:\chelsea.los.com\~techniks
Retail Dealer Inquires Invited

NEW! BAC552ES CONTROLLER

Pt A5 mmnuwﬂ“ﬂ'r

.y . )

F Y T 3 ::. r ., .
APPLICATION READY oty ‘319
The BACS52ES is o new enhanced backward compotible oddition 10

the proven asic Automolion Cantroller BAC552.

MEW FEATURES: 3 serial poris {{onsole port, RSZ3Z DIE with
RTS/C1S ond RS485) © 128K SRAM o 128K FLASH # secondory
watchdog fimer © serial EEPROM aption ® 60K for BASIC program o 64K
SRAM / 64K FLASH for dota storage ® 64K FLASH for BASIC file backup

APPLICATIONS: Industrial control ® HVAC systems e security ® home
automotion ® doto logging ® remote control & monitoring

SYI.VA (0""0‘ SyS'emS @ divisian of Sylva Energy Systems Inc
519 Richard Street, Thunder Bay, Ontario, Canado P7A 1RZ
ph. 807-768-2487 Fox 807-683-6485 8BS 807-767-0587
WEB PAGE: http://www.sylvacontral baynet.net
Email: sylve@mail baynet.net

High Power
Audio Amptifier
Construction

HIGH POWER
AUDIO

AMPLIFIER A
CONSTRUCTION| // 1/ 1}

BP277—Here’s background and practical de-
sign information on high power audio ampli-
fiers capable of 300400 watts r.m.s. You'll
find MOSFET and bipolar output transistors in
inverting and non-inverting circuits. To order
your copy send $6.25 plus $3.00 for shipping
nthe U.S. and Canada to Electronic Technol-
ogy Today Inc., P.0. Box 240, Massapequa
Park, NY 11762-0240. U.S. and Canada only.
Payment in U.S. funds by US bank check or
International Money Order. Please allow 6-8
weeks for delivery. MAO3

- NewERZA

OnLy @ M AEE
Includes

* MGA, CGA,EGA
& VGA compatible,

* Design farge multi layer
boards,

* One level pull down
menu and quick keys

for fast layout.
» Dot matrix, laser, plotter, U;’O’gATION
Gerber & N.C. drill output. // S— T
+ 6 Manth Free
i 7840 ANGEL RIDGE ROAD
Free Demo ATHENS, OHIO 45701

(614) 592-1810
Visa 8 MasterCard Accepted

UPGRADE YOUR COMPUTER!

TECHNOLOGY ASSOCIATES
(PMee 959 W 5ih SE« Reno, NV 89503
wee? (702) 322.6875 « Fax (702) 324-3900
www.techass.com + sales@hoopsware.com

Memory | I' Hard Drives Motherboards

IMb (148-70ns)  $10| |R3S0OMDIDE  §139| [48G0a VLB, 258K  $76
jamp (446 70ns)  $30| |WDBIMDIDE  $179| [4860cx PCI 256K §94
4MD [ 1232-60 ns) 529[ WD 850M0 IDE $200| |Pentium o, intel Tnton
{mo (n32-60ns)  $5B| fwD 1 26BIDE  $229 256K pipsine  §135
16Mb (4x32-6005) $904| |WD 16Gb IDE  $285| [Pentum oo Intel Trton2
132m0 (832-60ns) $248) [Sea21G0IDE 1379 512K pipeine  $174
— St

[ Video Cards | Modems

f cPUs
Cynx 4860X2-80 25 256K 1SA SVGA  $23| |14 4 Int FaModem $39
[y saaord ey Y5l {Trgent 8900 w0 28 8 Int Supra PNP Fawl
a0 sea6 133 gas| | 154 SVOA s Moderm $11s
288 (nt FawModem

Trdent 9440 tMb
86120 8

,C,,,y:'pi:,,m 10 ,f:o VLB SVGA 39 woice $125
Cyre 686,900 $150] |Tndent 5440 1h 28 8 ILUSR FaModem
\raet Portom 120 $139] |__PCI SVOA $59 WindowsPNP $165
Cyne696-120  §215
fioeat Porum 133 3290
firte: Pervium 150 4399
rx 686-133  3480f |NEC 14mpFDD 333
intel Pertium 166 Slgﬂ TEAC 1.2Mb FDD  $56
= 4X CD-ROMIDE 355
[ Sound Cards | [PXCOROMIDE 385

16-tit Souna Piaster Pra| | Colorado Travan 11000

ompaiirie s 350M0 tape e $190| [nore g ]
N ces are
|‘-MISB,P PLP $85) 13 pimonsenaimouse $9| | projections based
Sna Bl yges] [SM 10V ey 120] lon advertising
— lead times.

Cortroller Cards
1SA MUB /O 1DE.
FOC. 28/1P/1G  $14
VLB Muti 110 EIDE
FDC. 25(16550).
PECP. EPPY1G $18

Miscaelianeous

Prices and avalabilty subject 1o change without notice.

CALL FOR DAILY LOW PRICES!

“NOW BUYING”
$$ BEST PRICES $$
AVAILABLE

SCIENTIFIC PIONEER™
ATLANTA™ 5135 THRU 6300
8536 THRU 8600
ZENITH™ JERROLD"™
1086 THRU 1612 DPV7
Tocow B
5503A DPBB70
VIP THRU 5507 CFT

Midwest’s Largest Brokers
(We buy quantities of one to one thousand units)

NATIONAL CABLE BROKERS
(219) 935-4128

www americanradiohistorv com

16 Bit Control

& Data Acquisition System

X ‘\?.,, tl

SRS powerful,
Easy to use,

from gt
$299 @ Tons of Memory,
I/O & features:
16.8MHz 68HC16 34 digital UOs (7 IRQ)
RS-932 & RS-485 + LCD/Keypad port
RT clock option + 8¢h 10b fast A/D

Affordable "C” compiler/ibrary
Multi-tasking kermel
Up to 256K ea. SRAM, FLASH memory

INTEC INOVENTURES INC.
Ph: (604) 721-5150 FAX: 721-4191

ADAPT-11

68HC11 Module for
Solderless Breadboards

« mirjature 2.0% by 2.8” module
» plugs wrtically into sokderlss breadboard

o reset circuit, buttan, & mode select switch

» RS-232 Int., 5V reg & . pwr, com.

« all 1/0 lines on dwal row connector 1
* programs 68HC811E2 & *711E9 chips

]

[Starter Packoga comes with|
ADAPT-11 module, $SHCSHIED | -
microcontrolier with 1K EEPROM |

Use PLCCs in )ou;
Soldericss Breadboard!

« Soideress breadhnard 1ocket
adapters for all popular PLEC sizes.
+ Vertical design saves space on

on-chip {re-progrommable In

chrcult 10003 of times; no EPROM
progrommer or eraser required),
PC seriat cable tor downloading
|code, Motoroks Programming ||| bresdboard

Reterence Guide, ADAPT-1) Also available:
User Manual, fresly distributabie §| Solderless breadhoard sdapters for
$SHCHL software, ond demo f| DU9 & DBB25, and IDC tribbon
progrom. #AD1-5P $74.95 + 85 | cabic) conneciors, from S5,
shipping & handling.

Vixn, MasterCard, AmEx. Discover

TECHNOLOGICAL ARTS

309 Aragora Biwl., Suite 102, Box 418, Va. Beach VA 23462
1644 Ragview Avenue, Box | 704, Toronto, ON MG 3C2
voice/fax: (416}963-8996 www.io.org/~techart

= hust Like In The Moyviesd
Fiber-opticse IR DetectorseUV Powder

Covert TV Camerase Phone Transmitters
Laser/Parabolic Mic’seNightvisione Wrist Watch
CameraseTime Lapse VCR’s, Surveillance-Counter
SurveillancesHoming XmitterseFiberscopese Police
ElectronicseMicro-TV'se Phone Bug’'se TV Xmitters
Transmitterse Books/Video’s and Much, Much More!

EGRET EVIDENCE LOCATER
5 Just whistle your secret  /
code and it whistles back

$7.77+2.00 S&H

cataLoc Rush! $5.00 to CIASSOCIATES
2801EN Shelterwood. Arlington, TX 76016
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ADVERTISING INDEX

Eiectronics does not assume any responsibility for errors that may appear in the
index below.

Free Information Number Page Free Information Number Page
— ABC Electronics........................ 116 — Intronics, Inc........ A= Ry 129
212 Ace Communications .
—_ Active Micro............

.17 — J&M Microtek, Inc. .. "
...120 —_ LearnInc.......occcoooviviniiiin 9

— Advance Circuit Design ....
309 Advance Micro Computer .......... 106 — M&G Electronics........................ 126
— Aegis Research, Canada —
—_ AES S ammidit. ... s 304  M.D. Electronics (Everquest) .....125
213 Alfa Electronics.............. - 333 Mark V Electronics

- 214 All Electronics.................. - 314 MCM Electronics ..........................
— All Phase Video Security 251 Mendelson Electronics Surplus..133
—_ Allison Technology......................... —_ Mental Automation ...................
- Allstar Electronics ... . — Meredith Instruments .................
— Alltronics ................co.cconvnnn.n. — Merrimack Valley Systems
—_ Amaze Electronics........... 303 Micro 2000..........................
= AMC Sales............... ooyt FEC 1 128 Micro Code Engineering...
282 American Eagle Publications .....106 — Micro Engineering Labs ... .
— Andromeda..................cooocovnnnn. 112 - Midwest Laser Products ............. 117
334  Basic Electrical Supply ............. 108 - Milestone Products........................

— Baylin Publications.................... 126 — Modern Electronics . -+
—_— BC Electronics ...... 125 - Mondo-tronics................cccooeve.....
297 Bel-Merit .................... =y 109 306 Mouser Electronics

3i1 Black Feather............................. 102 - MWK Industries..
- Boss Distributors .. 126 —_ NRI Schools...........
325 Brigar Electronics.....
— Bsoft Software, Inc.......

324 -

319 258

332 260

- 327

305 262 Parts Express Inc......... .83
321 Circuit Specialists........................... 98 310 Phillips Tech Electronics............. 128
—_ Cleveland Institute of Electronics .37 —_— Picotronic.......................

- Command Productions ................. 96 - Polaris Industries..

336  Computer Monitor Maintenance 128 326  Prairie Digital
226  Consumertronics 264 Print (Pace).........

320 Conway Engineering Inc. ........... 101 - R-4 Systems Inc.

58 Cook’s Institute of Elec. Eng........ 13 78 Radio Shack ...............occovevmvnrii)
228 Cool Amp Conducto Lube... .96 — RC Distributing Co. .

- Cybermation ................................ 91 - RFParts.............

234 Dalbani Electronics .................. 85 — Show-Time..........

235 Danbar Sales .............. ...107 — Sil Walker...............ccco.covvvnen ..
331 Direct Cabie Supply ...................... 97 270 Skyvision Inc..............ccoocoveenvinn. 28
312 L R e Sy el T s 88 Street Smart Security

- Emac Inc.... ...106 Sun Equipment ................ e

- Fair Radio ...................... 126 Sycard Technology

121 Fluke Corporation .....
330 Foley-Belsaw Co. .

318 Fotronic ................

308

..105 329  Tech Systems ...
— Tektronix, Inc..
92
328

316 Gateway Products............ 12 Tektronix, Inc. ...........o...co........ Ccv2
— General Device Instruments....... 124 Telulex..........cooovevnniiniin. T
122 . Global Specialties ... 21 Test Equipment Sales
- Grantham College of Engineering.4 275 Timeline................c..ccoo.oooivenn 92
317  Graymark International — US.Cyberlab................. 81
- - Universal Electronics, Inc............ 110
129 322 Visitect Inc........c.oooveiv i,
- - Visual Communications .
—_ - — Wavetek Corp. .................cccoo...... 19
323 Howard Electronics..................... 95 _ Weeder Technologies ....... s S 122
— TECL. ... et st basscdusvee. —_ Windjammer Barefoot Cruises ....12
—_ Index Publishing Group.. — World College ..................... g
— Information Unlimited ... — WPT Publications.... 4
— Innova Technology....................... 281 Xandi Electronics ................... e 114
126 Interactive Image Technologies CV4

—
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Gernsback Publications, Inc.

500 Bi-County Bivd.

Farmingdale, NY 11735.3931
1-(516) 293-3000

Fax 1-(516) 293-3115

Larry Steckler
publisher (ext. 201)

Christina Estrada
assistant to the publisher (ext. 209)

Arline Fishman
advertising director (ext. 206)

Michele Torrillo
advertising assistant (ext. 211)

Adria Coren
credit manager (ext. 208)

For Advertising ONLY

EAST/SOUTHEAST
Stanley Levitan

Eastern Advertising

1 Overlook Ave.

Great Neck, NY 11021-3750
1-516-487-9357

Fax 1-516-487-8402

MIDWEST/Texas/Arkansas/Okla.
Ralph Bergen

Midwest Advertising

One Northfield Plaza, Suite 300
Northfield, IL 60093-1214
1-847.559.0555

Fax 1-847.559.0562

bergenrj@aol.com

PACIFIC COAST

Janice Woods

Pacific Advertising

Hutch Looney & Associates, Inc.
6310 San Vicente Bivd.

Suite 360

Los Angeles, CA 90048-5426
1-213-931-3444 (ext. 228)

Fax 1-213-931-7309

Electronic Shopper
Joe Shere

National Representative
P.O. Box 169

Idyliwild, CA 92549-0169
1-809-659-9743

Fax 1-909-659-2469

Megan Mitchell

National Representative
1201 N. Rainbow Bivd., #50
Las Vegas, NV 89108
1-702-259-7043

Fax 1-702-259-7043

= e ———  ———
Customer Service

1-800-999-7139

7:00 AM - 6:00 PM M-F MST
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Overpowered.

UPT02 GS/s SAMPLE RATE FAST FOURIER TRANSFORM (FFT)
The highest sample rates THE TEKTRONIX NAMEPLATE Analyze wavelorms faster What others
you can find in this class. From the world leader in oscilloscope technology, charge $500 o more for is builf right in.

all the service and support you'd expect.

FLOPPY DISK DRIVE
Transfer dala direclly to
your PC for documentalion
and analysis. A Tektronix
exclusive at this price.

DIGITAL REAL TIME
Single-shot capture up = '
to 400 MHz on each —J
channel. The power lo Tek 8y 205+
see reality, not some
approximation of it.
Rell +Width

3.165ns RUN/STOP
Buiton Onty

™ "
WS somv 2.5 $ns ChY 7 1.4y v

Mode
sample L

With the breakthrough new TDS 300 Series, ¥ hundreds of dollars more for, or don’t even have.

at
ond
5\3 The biggest breakthrough, though, is in the

257

Tektronix redefines the price-performance
benchmark in oscilloscopes. Numbers tell the number on the price tag. The TDS 300 Series

story: A sample rate of up to 2 GS/s and a band- starts at $2,695. For this price, you get a level of

Wit

width of up to 400 MHz take you to the highest e EY performance you’d expect only in scopes twice as

o
et QLA
TOS 340, $2,695
100 MHz, 500 MS/s, DRT, FFT

level of performance, Digital Real Time (DRT). expensive. Contact your Tektronix Authorized

DRT is an exclusive oversampling technology Distributor for details, or call 1-800-479-4490,

Action Code 471. Or find us on the World Wide

that lets these scopes beat the real-world challenge
fI——
. 3 - TDS 360, $3,595

of displaying infrequent, single-shot events, T N . Web at http//www.tek.com/mbd/w471.

You'll see things the other scopes can’t even And prepare to be overwhelmed.

capture. The new TDS 300 Series also offers

TDS 380, 84,595 Ti Kkt —
FFT and Disk Drives —features others charge 400 Mz, 2 GS/s, DRI, FFT, Disk Drive e l‘Oll/lX
& 150 9001 - _
el i m  "Manufacturer's suggested retall prices shown. ©1995 Tektronix. Inc. All nghts reserved. Tektronix is a registered trademark of Tektronix, Inc. http:/fwww.tek.com 40A-MU6220-1
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Better Designs
-Faster

WoEd

B M peMzoat

Guaranieed with
Electronics Workbench!

BEr = =s 2527 A S gienf

Just click and drag to create and edit
schematics. Mix analog and digital
devices in any combination with full True Mixed-Mode Power

control over values, models and Connect any analog or digital device to any other
i r " . device without limit. Only Electronics Workbench offers this
behavior. Try ‘what if ' scenarios and 4

_ professional power for under $2,000.
fine tune effortlessly. And on-screen ..
waveforms always match actual circuit Real-World Digital
Real-world TTL and CMOS, complete with propagation
delays and fanout. Unigue at this price.

32-Bit Speed

response. You'll create better designs
faster— Guaranteed!

Gual’anfeed Sa’ISfGCflon Integrated SPICE analog and native-mode digital simulation
Join over 70,000 customers and experience the in full 32-bit. Unique at this price.

power, flexibility and value that only Electronics

Workbench offers. Receive unequaled service and Real-World Results

free, unlimited technical support by phone, fax, Unlimited supply of over 200 components and ICs and 350
e-mail, WWW, CompuServe and BBS. You'll be realworld models— all perform as real devices.

delighted. We guarantee it. *

Electronics  Electronics Workbench
Workbenc *30-DAY MONEY-BACK GUARANTEE
$2 99 VERSION 4.1 FOR WINDOWS 95/NT/3.1, DOS AND MACINTOSH.

wuter”
Ask about our Engineer's Pack with thousands of additional models and more.
Version 4.0 users call for your free upgrade.

800-263-5552

Fax: 416-977-1818 Internet: http://www.interactiv.com
CompuServe:71333,3435/BBS: 416-977-3540/ E-mail:ewb@interactiv.com

The electronics lab in a comp

INTERACTIVE IMAGE TECHNOLOGIES LTD., 908 'Niogara Falls Boulevard, #068, North Tonowanda, New York 14120-2060/ Telephone 416-977-5550
TRADEMARKS ARE PROPERTY OF THEIR RESPECTIVE HOLDERS. OFFER S IN U.S. DOLLARS AND VALID ONLY IN THE UNITED STATES AND CANADA. AlL ORDERS SUBJECT TO $15 SHIPPING AND HANDUNG CHARGE

Australic: 2-519-3933 # Belgium: 2-384-73-09 ® Brozil: 11-453-5588  Conada: 416-977-5550 e Chile: 2-236:0300 o Cyprus: 9-641-801 o Czech Republic: 4-823-454 # Denmork: 33-25-0109  Finlnd: 0-297-5033

France: 1-49-08:90-00 @ Geimany: 711-62-7740 ® Greece: 1-524-9981 o Hungory:1-215-0082  Indio: 11-578-7055 © Indoneslo: 21-470-0815 o Isroel: 3-647-5613 o ltaly: 11-437-5549  fopan: 3-5395-2126

Malaysia: 3-774-2189 » Mexico: 5-593-5260 » Netherlands: 10-450-4949 » New Zealond: 9-267-1756 © Norway: 22-16-70-45 ® Philippines: 973-27-0118 e Portugal: 1-814:6609 e Singapore: 777-2303  Slovenio: 61-317-830

South Africa: 331-6-8309 ® South Korea: 2-3452-9757  Spain: 1-383-8335 © Sweden: 8-740-5500 o Toiwon: 2-366-0080 e Thailand: 2-398-6952 « UAE: 4-453505 © UK: 203-23-3216  USA: 416-977-5550
CIRCLE 126 ON FREE INFORMATION CARD
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