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Rugged.
Reliable.
High-performance

scope.

But one
feature really

stands out.

E

(Here’s a hint. )

Special
Offer.

Only

$945

ScopeMeter 92B
(2ch/60 MHZz)

1-800-92-FLUKE

The ScopeMeter* 90 Series test
tools —with a 10X brighter screen.

Daylight or darkness. Indoors or out.

No matter where you're troubleshoot-
ing, it's easier with our ScopeMeter
90B Series. They're the same rugged,
dependable, hand-held scopes you
know, only much easier to read —
thanks to a cold cathode fluorescent
screen that's literally 10 times brighter.
They're also much more accurate,
with a choice of 100 MHz or 60 MHz
bandwidth and up to 5 Gigasamples/

second repetitive sampling rate.
There’s even video triggering, four
hours of battery life and a new time
and date clock feature.

And for a limited time, Fluke is
offering its 92B, 60 MHz unit for only
$945. That's a savings of $550 off
the regular price of $1,495. It's time
you saw the light yourself.

To get your hands on a powerful
ScopeMeter test tool, call Fluke today
at 1-800-92-FLUKE.

©1996 Fluke Corporation. P.0. Box 9090. M/S 250E, Everett, WA, USA 98206-9090. U.S. (800} 44-FLUKE or {206) 356-54CD
Canada {805) 890-7600. Europe (31 40) 2 678 200. Other Countries {206} 356-5500. All rights reserved. FLU-281-104
CIRCLE 121 ON FREE INFORMATION CARD
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When it comes to auto theft, the statistics tell a cold,
almost staggering story. What they don’t tell is the
gut-wrenching feeling you get when you discover

that you have just be-
come a statistic. This
month, we present a
project that could help
prevent that from hap-
pening to you. Called
the Guardian, it is an
electronic watchman
that keeps an eye on
your car when you
can't, and alerts you if
trouble is pending. As
a bonus, it uses a
sensing technique that
keeps false alarms to
a minimum.

— Anthony J. Caristi

Build The
Guardian

Keep your car safe from thelt with an
electronic watchman that never sleeps
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As a service to readers, ELECTRONICS NOW publishes availabie plans or information refating to newsworthy products, techniques and scientific and technological

18 8

| BUILD THIS

i

NTS

BuiLD THE PCDRILL
A precision,
computer-
controlled
drilling
table that
simplifies
the task of
making PC boards.

— James J. Barbarello

PHoNE LINE MONITOR

time your

is cut.
— James
Melton

ANIMAL SounDs PiaNo
A fun-to-use
10-key
music
synthesizer
that plays
barnyard-
animal
sounds. — David Williams

developments. Because of possible varlances in the quality and condition of materials and workmanshlp used by readers. ELECTRONICS NOW disclaims any
responsibility for the sate and proper functioning of reader-built projects based upon or from plans or information published in this magazine.

It triggers your
security system
into action any

telephone line

=

Since some of the equipment and circuitry in ELECTRONICS NOW may relate 1o or be covered by U.S. patents, ELECTRONICS NOW disctaims 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) March 1997. Published monthly by Gernsback Publications, Inc., 500 Bi-County Boulevard, Farmingdale, NY 11735-
3931. Periodicals 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 subscriptlon orders payable in U.S.A. funds only, via intemational postal money order or check drawn on a U.S.A. bank. Singie copies
$3.50. © 1997 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 80328-5115.

A stamped selt-address envelope must accompany all submitted manuscripts and/or artwork or photographs if their retum 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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57 DesigNING AcTIVE AC FILTERS
| Learn how these filters work, when
to use them, and how to design
practical circuits you canuse in = Vn
your own projects.
— Joseph J. Carr

Hugo Gernsback (1884-1967) founder

I LARRY érscm.sn, EHF, CET,

Editor-in-chief and publisher
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14 EquiPMENT REPORT
| Hameg Instruments HM1505
150-MHz oscilloscope.

TeECH MusiNgs

The idea-mortality curve, table
lookups, and more.

— Don Lancaster

{37

LASER EXPERIMENTS
Modulating a laser beam.
— Carl J. Bergquist

SERVICING
Troubleshooting camcorder
zoom lenses.

— Ray Furlong
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| The future of electronic
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TraxMaker

A Virtual Environment For
Growing Printed Circuit Boards

“Finally, a low cost, easy to use, professional quality, PCB design tool”

TraxMaker is a Printed Circuit Board (PCB) layout program that supports multiple layers along with full auto placement
of components and autorouting of tracks. TraxMaker makes good design practice easy, according to user definable
“Design Rules”. It has a familiar, easy to learn Windows interface. TraxMaker is a truly cost effective package which is
sure to handle your most demanding PCB design tasks. TraxMaker can be used as a standalone product or with
compatible schematic capture products. When used in conjunction with CircuitMaker, TraxMaker completes a powerful
beginning to end circuit design system.

2 TiaxMaker c \IMaké.2n\oemo.Pc§:ﬁw:v' ‘ —= : A | TraXMaker Featu res

* Exceptionally easy to learn and operate
* 6 signal layers plus power and ground
planes, top and bottom overlays, and
solder and paste masks
e Built-in autorouter which provides routing of
entire board, individual nets, pad to pad
(without net), or interactive (using ratsnest)
* Automatic component placement with user
definable placement grid and keep-out areas
Full support for both through-hole and
surface mount components
Output to any Windows compatible printing
device, Gerber files, and Excellon
.  Ee ol e 11 N/C drill file
Ll 3 22 4 * Import CircuitMaker, Protel, and Tango

& = netlists
e 14
L I

Orthogonal, curved, and any angle tracks
Design objects include tracks, pads, vias,

Vit Lo arcs, free text, rectangular and polygon fills
M Lover 3 ‘ ¢ Includes a wide selection of component
Bton eser ‘ | patterns and new patterns can be quickly
Botlom Ovety ‘ and easily created

et » Choose either Metric or English units

% e
Board Layer ; G\(C\)\va\\b\e
Keep Out Lage: = — co
Keep Out Layer - .

* Maximum resolution of .001 inches (1 mil)
» Maximum board size of 32 x 32 inches

. S g Call Now to Order or
FREE Functional Demo Request Additional Information
Product literature and a free functional TraxMaker demo are

available on the Internet at http://www.microcode.com, on 4

CompuServe (GO MICROCODE) and on America Online 5 o

by doing a file search for TraxMaker ‘
= & [0

MicroCode Engineering Inc .» 573 West 1830 North Sulte 4 Orem UT 84057-2030 USA « Phone 801-226-4470 Fax 801-226-6532 « Internet http://www.microcode.com
CIRCLE 130 ON FREE INFORMATION CARD
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EARN YOUR
B.S. DINEGREE

COMPUTERS
ELECTRONICS

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

B
EDITORIAL

A Question of Responsibility

As this is being written, there has been a lot of heat and noise being gen-
erated over the issues of TV-show ratings and the “V-chip.” Notice that
I said heat and noise, and not light.

That’s unfortunate, because I believe that if a strong light were turned on
the issues, more people might realize that the proposed answers don’t
address the real questions at all. In fact, thev trivialize the issues to the
point of being silly, or perhaps even dangerous.

On the surface, this seems to be an issue of how do we prevent impres-
sionable young minds from seeing programming that is inappropriate,
and that might cause them to form distorted views on topics such as vio-
lence, relationships, etc. But that greatly oversimplifies matters.

The problem is, no matter how many V-chips we install, no matter how
detailed and exacting we make programming ratings, it’s all a huge waste
of time, money, and energy if the proper guidance does not come from
the one place it should—parents.

TV watching, especially with children, should be an interactive experi-
ence. Programs should be watched together, and questions and issues
raised by them should be answered and discussed . . . together. Using TV
as an omnipresent baby sitter, and trusting to technology to keep our
children from seeing the things we believe they shouldn’t, is tantamount
to abdicating our responsibilities as adults and parents.

Don’t get me wrong. As long as its use remains optional, there is nothing
intrinsically wrong with V-chip technology. The danger lies in relying
upon it to be sure our children only see appropriate programming, or
worse, relying upon it to give our children the guidance so many of us
don’t seem to have the time, or the will, to provide.

Q0 L

Carl Laron
Editor
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Your Ultimate Source
For Electronic Components

Internet Access...

24 hours-a-day, seven days-a-week
e Online ordering & stock status
* Fast, efficient parts search

e No minimum order
e

#1 for Availability of Product
#1 for On-Time Delivery
#1 for Overall Performance

Same-Day Shipment on orders entered by 5:00 p.m. central time!
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WHAT S NEWS

A REVIEW OF THE LATEST HAPPENINGS IN ELECTRONICS

New Copy-Protection
Licensees

Set-top decoder manufacturers DX
Antenna and Matsushita  Electric
Industrial Co., Ltd. have been licensed by
Macrovision Corporation (Sunnyvale,
CA) to incorporate its industry-standard
copy-protection technology for pay-per-
view (PPV) programming. DX Antenna
will use the technology in its line of DSS
Integrated Receiver Decoders (IRDs) for
deployment within the PerfecTV system
in Japan. Matsushita will use the copy-
protection technology in its own digital
set-top decoders, which it will deliver to
subscribers of PerfecTV in Japan and
DirecTv in the United States. The addi-
tion of DX Antenna and Matsushita
brings the number of licensed set-top
suppliers to 29.

Meanwhile, LG Electronics became
the 2Ist semiconductor manufacturer to
sign an agreement authorizing them to
produce integrated circuits with the
Macrovision copy-protection capability.

“We look forward to working with all
of our licensees to ensure that all digital
video networks throughout the world
are equipped with copy-protection capa-
bility,” said Mark Belinsky, vice presi-
dent of Macrovision’s Copy Protection
Group. “We believe our wide range of
parterships will make it easier to deploy
hardware in as many digital PPV, video-
on-demand, and interactive multimedia
networks as possible. This will allow sys-
tem operators worldwide to incorporate
copy-protection technology on a very
cost-effective basis and offer it to major
rights owners who wish to protect the
downstream value of their theatrical
releases.”

Macrovision is best known for the
videocassette version of its copy-protec-
tion technology, which is used by every
major Hollywood studio, as well as more
than 1500 corporate, educational, and
special-interest rights holders in the U.S.
alone. The company’ videocassette tech-

nology degrades unauthorized copies
made on more than 80% of consumer
VCRs in the U.S. market.

Macrovision’s pay-per-view technol-
ogy degrades unauthorized copies made
on over 95% of consumer VCRs. It con-
tains an additional element called
Colorstripe that can be used on trans-
mitted programs but not prerecorded
cassettes. PPV copy protection is gain-
ing market acceptance among DBS,
telephone, and cable operators.

Online
Telecommunications-
Industry Research

The Investext Group (Boston, MA), a
leading provider of company and indus-
try research has teamed with Internet
Securities, Inc. (ISI), an Internet-based
information distributor to offer one of
the largest collections of in-depth, com-
peative research on the telecommunica-
tions industry on the World Wide Web.
The service, called Telecom Strategies
(http://telecom.securities.com), delivers
more than 7000 full-text investment
research reports on the telecommunica-
tons, cable, and broadcasting industries.
The reports are authored by over 400
investment banks from around the world.
In addition, the service offers daily news
from more than 400 sources, including
trade journals, business magazines, and
newsletters.

“Our partnership with Investext
brings top-quality telecommunications
content together with top-notch Internet
delivery,” said Gary Mueller, president of
ISI. “Now, customers can easily locate
the specific, industry-related reports they
need with immediate access and extensive
searching and sorting capabilities.”

Telecom Strategies provides industry
executives with important information
needed to make decisions involving
planning, competitive intelligence, glob-

al-marketing opportunities, and product
development and forecasts. Subscribers
to the service receive access to the entire
collection of research reports and a con-
tinuous news feed of timely industry-
related information. Users can log on
and pinpoint the reports they need by
searching by company name, geograph-
ic region, and other basic criteria such as
product and business subject. A yearly
subscription to Telecom Strategies costs
$300. Subscribers can then purchase the
investment research reports at a rate of
$6 per page or $75 per report.

Temporary Home Fop
Primestar Service

Satellite-TV  provider Primestar
(Bala Cynwyd, PA) has moved its service
from its long-time home on G
Americom’s K-1 satellite, which is near-
ing the end of its useful life, to a tempo-
rary home on K-2. The transition to K+
2 was a planned step in the migration of
the service to its permanent home on the
more powerful GE-2 satellite a little later
on this year.

" “This transition was a success and, as
expected, was transparent to our sub-
scribers,” said Joel Ginsparg, senior vice
president of technology and operations
for Primestar. “With this stage complete,
we will now focus on the launch of the
GE-2 satellite to begin the final stage of
our significant service expansion.”

GE-2%s launch, scheduled for this
past January, will pave the way for
Primestar to introduce additional sports,
movie, and basic programming networks
this spring. The company intends to add
more than 50 channels to its lineup,
including CNNSI, BET, VHI, The
History Channel, Court TV, the TV
Food Network, and 16 more Digital
Music Express channels. The move to
the more powerful satellite will alsE
allow Primestar to widely distribute a

newly designed 27-inch dish. [EN|
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This digital scope is a major breakthrough no matter hew you measure it.

/":\_ = It’s never been easier to pick up
- B \ < a Tektronix digital scope. Just
s loe®  $995 will get you the 60 MHz

‘l_ TDS 210, while $1695 will get
you its 100 MHz big brother, the TDS 220.

Both come loaded with dozens of great features

like triggering and antomatic setup. They’ll even

1996 Tektroniz Inc. Manufacturer's suggested retait prices shewn. MU1477

store or recall your measurements at the push of a
button. Yet despite all that, the actual scopes are as
diminutive as their price tags. Making them easy to
pick up in more ways than one. For more informa-
tion, please contact your Tektronix distributor or
call 1-800-479-4490, Action Code 318. Or, visit us

at www.tek.com.

Tektronix
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Electronics Now

[+ <]

LETTERS

SEND YOUR COMMENTS TO THE EDITORS OF ELECTRONICS NOW MAGAZINE

Jammed JamMix

It has come to our attention that there
was an crvor in the Parts Placement dia-

| gram for the JamMix stereo mixer that

| appeared in the October; 1996 issue of

Electronics Now. The corvect diagram is
shown here in Lig. 1. We apologize for any

| inconvenience that this error might have

caused. —FEditor

Required Reading

James E. Cicon’s construction article,
“Cable Reflection Tester” (Electronics
Now, December 1996), should be re-
quired reading for technicians and hob-
byists, or any one else involved with

clectronics. The article was well thought

out and written in an easy-to-read and
easy-to-understand manner.
Although the techniques it presented

R4 —

are familiar (or should be!) to amateur-
radio enthusiasts, the average hobbyist
might not realize all the implications
shown here. Mr. Cicon did an excellent
job in explaining propagation through
cables without all of the “heavy” math—
the oscilloscope tells all!

The article provides much food for
thought: Somebody out there now
should be able to design a set-up for
fiber-optic cables—or how about a
speed-of-light demonstrator?

SKIP CAMPISI
South Bound Brook, NJ

Keep Math In

Recently, T've spotted a disturbing
trend. Reviews of electronics books and
the sales blurbs on the backs of the books
themselves have claimed that these
books contain “a minimum of mathe-

matics.” Even so, one such book had an
average of two equations or calculations
per page!

What is not considered, however, is
how clearly the necessary math is ex-
plained to the reader. I would rather
have a “maximum” of mathematics, if it
means that each step, substitution, and
calculation is shown. Many authors are
Ph.D.s, writing, it seems, for other
Ph.D.s. For the mathematically chal-
lenged, showing variables, constants,
and explaining specialized processes
such as Fourier Transforms and calculus
integrals and derivatives (even if that
explanation is in an appendix or a side
box) is essential.

Keeping mathematics to a minimum
is not a virtue. Communicating clearly, to
the skill level of the intended reader, is.
KURT FILLMORE
Petaluma, CA N |
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Take this GIANT CIRCUIT
LIBRARY FOR ONLY §1422

when you join the

Electronics Engineers' Book Club

Hundreds of circuit ideas
alphabetically arranged-from
Alarm circuits to Zero
crossing detector circuits!

 “includes schematics for the latest electronics circuits
from industry leaders...”  -Popular Electronics

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 electronic and integrated
circuits and 100+ circuit categories right at your
fingertips to give you ideas you can use on the job
or at your workbench.

If coupon is missing, write to: E

THE ENCYCLOPEDIA OF
ELECTRONIC CIRCUITS

Volumes 1-4
by Rudolf F. Graf

> ? e 3
W'Hln'-wmé @ %
E jediaof
Electrestic Sircuits

P isosvimmeiaol
ELLCTRONIC
CIRCUITS

Yotanw

324 i
Val?,'go_

| 3088 total pages
4,490 total illustration :

tectronics Engineers’ Book Club,

A Division of The McGraw-Hill Companies, P.O. Box 549, Blacklick, OH 43004-9918

~ As 2 member of the

A Division of The McGraw-Hill Companies,

Electronics Engineers’
Book Clllb:.,you'll enjoy re-
ceiving 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.
f you want the Main selection, do
“ nothing and it will be shipped auto-
matically. if you want ancther book, or
" no book at all, simply return the reply
form to us by the date specified. You'll
have at least 10 days to decide. if you
ever receive a book you don't want due
to late delivery of the bulletin, you can
return it at our expense. And you'll be
eligible for FREE BOOKS through the
Bonus Book Plan. Your only obligation
+ i1s to purchase 3 more books during the
next 2 years, after which you may
- cancel your membership at any time.
Publishers' price shown. ©1996 EEBC

P.O. Box 549, Blacklick, OH 43004-9918

ELECTRONICS ENGINEER_S_’

BOOK CLUB®

YES! Please send me The Encyclopedia of Electronic Circuits—Vols.1-4
(5861488), billing me just $14.95 plus shipping/handling & sales tax. Enroll me as
a member of the Electronics Engineers' Book Club according to the terms
outlined in this ad. If not satisfied, | may return the books within 10 days for a full
refund and have my membership cancelled.

Name

Address/Apt. #

City

State

Zip Phone ==
Valid for new members only, subject to acceptance by EEBC. Canada mus? remit in U.S. funds drawn on U.S. banks

Applicants outside the U.S. and Canada will receive special ordering instructions. A shipping/handling charge & sales
tax will be added to all orders. RPIF397
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l READERS’ QUESTIONS, EDITORS’ ANSWERS

Shortwave Gonverter

Can you recommend an 1C and a circuit

that will divide an R signal by 3, 10,
30, and 100, to feed shortwave signals into
my car radio at broadcast-band frequen-
cies?—F. L., Valhalla, NY

What you want to do is subtract, not
divide. A frequency divider is a digital
circuit that does not preserve AM or
SSB modulation. Besides, if you divided
the frequency by 10, signals that used to
be 5§ kHz apart would end up only 0.5
kHz apart and your radio wouldn’t be
| able to separate them.
| Frequencies can be added and sub-
| tracted by mixing the signals together in
|
|

a nonlinear amplifier. That process is

called heterodyning and is one of the
basic principles of radio. Figure 1 shows
how it works. If you mix a 9.5-MHz sig-
nal from the antenna with an 8.5-MHz
signal from an oscillator, you’ll get
copies of the same signal at 1.0 and 18.0
MHz (9.5 - 8.5 and 9.5 + 8.5 MHz
respectively). Your AM radio will tune in
the 1.0-MT1z signal (at 1000 kHz) and
reject the 18-MHz one.

In fact, heterodyning is used within
radios, too. Whenever you tune in an
AM radio station, your radio hetero-
dynes the signal down to 455 kHz before
amplifying it. Only the input stage and
the local oscillator are tunable; most of
the amplifving stages work at 455 kHz
regardless of what frequency the radio is
tuned to. This system is called a super-

|
SHORTWAVE §7
SIGNAL
9.5 MHz
]
OSCILLATOR RS
A z

MIXER
CONVERTED
95-85=1.0 l—» SIGNALS
9.5+ 85=18.0 1.0 AND
18.0 MHz

FIG. 1—A MIXER TAKES TWO signals and

produces two more signals at the sum and dif-

ference of the original frequencies, preserving the modulation information.

R2
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FIG. 2—THIS SIMPLE CIRCUIT, built around a NEB02, allows you to receive either the 6-
| or 9.5-MHz shortwave band on your car radio.
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heterodyne receiver; all good radios
since the 1930s have been built that way.
Its advantage is that all those 455-kHz
tuned circuits can be very accurate, since

they never have to change frequency, |

and they can even use non-tunable com-
ponents such as crystal filters.

Now back to your question. Fig. 2
shows a complete, working circuit for
listening to the 6.0- or 9.5-MHz short-
wave band on an AM car radio. The
Philips NE602 IC contains an oscillator
and mixer on one chip; all you add is an
input transformer, a crystal for the oscil-
lator, and a few coupling capacitors and

power supply parts. The input trans- |

former is a 10.7-MHz IF transformer of
the type used in FM radios; it will tune
down to 9.5 MHz without modification,
or 6.0 MHz with a 150-pF capacitor
added. Adjust it for best reception after
assembling the circuit.

This construction project was pub-
lished in our sister magazine, Popular

Electronics, in October 1989, pages |

42—+ and 99. A more sophisticated
shortwave converter appeared in Popular
Electronics, September 1995, pp. 4146,

We covered the NE602 mixer-oscillator

i Radio-Electronics, April 1990, pp
49-52.

Hewleti-Packard's
First Product

u I have a Hewlett-Packard audio oscilla-
tor; model 201B. I know nothing about it
or how it works or what it was used for. A
manual would be helpful. If any of your
readers can belp, that would be very much
appreciated also.—D. W, Manistee, MI

Your audio oscillator is a piece of
electronic history—it is a slightly

updated version of Hewlett-Packard’s |

very first product. You may be able to
get a manual from Hi Manuals, PO Box
802, Council Bluffs, TA 51502.
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FIG. 3—HERE'S A MODERN VERSION of
the classic Hewlett oscillator. It uses a light
bulb as a stabilizing element. The original
version used vacuum tubes.

The HP 201B is a source of low-dis-
tortion sinewaves for testing audio
equipment. The design goes back to
William R. Hewlett’s master’s thesis
project at Stanford University in 1939.
Hewlett discovered that he could use a
light bulb as an intelligent variable resis-
tor to control the level of feedback in an
oscillator. That enabled him to get pure
sinewaves over a wide range of frequen-
cies, including frequencies too low to
generate with LC tuned circuits.

Hewlett teamed up with David
Packard to build their Model 200 audio
oscillator in a garage; it was a popular
test instrument and one of their first
customers was a motion-picture experi-
menter named Walt Disney. From there,
Hewlett-Packard branched out to build
all sorts of test equipment, and varia-
tions of the 200 oscillator remained in
their catalog untl the 1980s.

Figure 3 shows a modern version of
the Hewlett oscillator that you can exper-
iment with. (The original, of course, used
vacuum tubes.) The frequency of the
oscillator is controlled by a Wien bridge
(pronounced veen bridge) consisting of
two resistors and two capacitors. If the
resistors are a two-gang potentiometer,
the frequency can be varied over a wide
range. The 100-ohm feedback resistor is
somewhat critical and you may have to
change it slightly.

The light bulb regulates feedback
because its resistance rises as it heats up.
At first, the bulb is cold, its resistance is
low, and the op-amp gets little negative
feedback, resulting in high gain. As
oscillation starts, the output signal level
rises and the bulb heats up. Its resistance
rises, negative feedback increases, and
the gain is reduced to just the right level
to sustain oscillation. In use, the bulb
glows dimly or not at all. Because it can’t
change temperature significantly within

a single cycle of the oscillation, the bulb
does not disturb the waveform. Total
harmonic distortion in this type of oscil-
lator is well under 0.1%.

For more information on Wien
bridge, see Ray Marston’s article on oscil-
lators, Electronics Now, December
1995, pp. 35-36 and 82-87.

Amp-Hour Glarification

Your description of an “amp-hour” in the

November 1996 installment of “Q & A”
is somewhat misleading. Rather than simply
multiplying the amps by the hours, the true
amp-hour rating would be derived by attach-
ing a resistive load 1o a battery for one hour.
Manufacturers genevally publish discharge
curves for several different load curvents.

The “D” cell that you quoted may bave
been rated for 10 Ab, but you should bave
stated at what discharge rate that capacity
was obtained. If it could actually deliver 10
amps for one hour, we would all be in electric
cars by now!—R.A.K, Huntsville, AL

We obviously left something out, and

our ever sharp readers have been
quick to set us straight (we received sev-
eral other letters on this topic). In itself,
the term “amp-hour” does not imply a
one-hour discharge period. Amp-hours
are a unit for current multiplied by time.
But in our zeal to define “amp-hours,”
we forgot to explain that the amp-hour
rating of a battery isn’t really a fixed
quantity. Batteries are not perfectly effi-
cient reservoirs of energy. Generally,
you get more energy out of a battery if
you discharge it slowly.

For example, the 10-Ah rating for the
D-cell that we quoted was based on a
Panasonic spec sheet for a 100-ohm load
(initial current 15 mA, dropping to less
than 10 mA as the battery discharges).
That battery certainly wouldn’t deliver
10 amps for one hour; in fact, it might
never deliver 10 amps at all due to inter-
nal resistance, and if it did, it would over-
heat. Delivering one amp, it wouldn’t last
10 hours. Its capacity is 10 Ah only for
sufficiently light loads; under heavier
loads, the capacity is less.

PC Power Supply
On Workhench

I have some extra PC/XT power supplies
that I would like to use for experiments. Is

wwweamericanradiohistornv-com

it safe to turn them on with no load? If not,
what kind of external circuitry would I need
to make it safe? —R. C., Elk Grove, CA

Many PC power supplies will refuse

to operate with no load, but they run
fine if you connect a 12-volt, I-amp
automotive bulb across the 5-volt output
(the red and black wires at a disk-drive
connector). The bulb will burn at half
brightness and will give you an immedi-
ate visual indication if the voltage fluctu-
ates. A few power supplies require more
of a load than that; try two or three
bulbs in parallel.

Old PC power supplies are excellent
for powering experimental digital cir-
cuits. (They’re a bit too noisy for audio or
radio work.) The 65-watt supply of the
original PC can supply +5V at 7 amps,
-5V at 300 mA, +12V at 2 amps, and
—12V at 250 mA. Newer PC power sup-
plies can deliver three or four times as
many amps. In fact, it’s a good idea to put
a fuse between the power supply and your
circuit so that if something shorts, the
power supply won’t drive 20 amps
through it!

Adding Frequency Displa
ul wougl like r[(! build, vbuy, or rece!)e

information on a frequency meter suit-
able for use om receivers such as the
Eddystone 810 (shortwave) and the H. H.
Scott 340 (FM). I've looked at modern
Somy, Grundig, and Drake receivers, but
the digits are too small and not bright
enough for a 72-year-old with bad eyesight
who scans the bands in the dark when be
can’t sleep.—P. W., Sterling, VA

As you note in your letter, simply con-

necting a frequency counter to the
receiver’s local oscillator won’t do the job
because it would read out the oscillator
frequency rather than the frequency the
radio is tuned to. For example, if the
radio is tuned to 10.000 MHz and has a
455-kHz IF, the counter would read
10.445 MHz. For shortwave listening
that may be acceptable, though awkward.
Without a schematic of the receiver, we
cant tell you where to connect the
counter or whether alignment would be
required afterward. If you want to pursue
this, you can try connecting to a low-
impedance point, such as the emitter of a
transistor.

What you need is a frequency counter

MON S2IUOLID8|T '£661 YoIBN

that automatically subtracts out the IE 11
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HOW TO GET INFORMATION ABOUT ELECTRONICS

On the :Internet: See our Web site at
http://www.gernsback.com for information
and files relating to our magazines (Elec-
tronics Now and Popular Electronics) and
links to other useful sites.

To discuss electronics with your fellow
enthusiasts, visit the newsgroups sci.elec-
tronics.repair, sci.electronics.components,
sci.electronics.design, and rec.radio.ama-
teur.homebrew. “"For sale” messages are
permitted only in rec.radio.swap and
misc.industry.electronics.marketplace.

Many electronic component man-
ufacturers have web pages; see the direc-
tory at http://www.hitex.com/chipdir/, or try
addresses such as http//www.ticom and
http://www.motorola.com (substituting any
company’s name or abbreviation as appro-
priate). Many IC data sheets can be viewed
online.

Books: Several good introductory electron-
ics books are available at Radio Shack,
including one on building power supplies.

An excellent general electronics textbook
is The Art of Electronics, by Paul Horowitz
and Winfield Hill, available from the publish-
er (Cambridge University Press, 1-800-872-
7423) or on special order through any book-
store. Its 1125 pages are full of information
on how to build working circuits, with a mini-
mum of mathematics.

Also indispensable is The ARRL Hand-
book for Radio Amateurs, comprising 1000
pages of theory, radio circuits, and ready-to-
build projects, available from the American
Radio Relay League, Newington, CT 06111,
and from ham-radio equipment dealers.

Copies of past articles: Copies of past
articles in Electronics Now and Popuiar
Electronics (post 1991 only) are available
from our Claggk, Inc., Reprint Department,
P.O Box 4099, Farmingdale, NY 11735; Tel:
516-293-3751.

Electronics Now and many other mag-
azines are indexed in the Reader’s Guide to

There used to be a one-chip solution to
this problem (the General Instruments
AY3-8112) but as far as we know, it’s no
longer available. We published a project
built around this chip in our January 1978
issue, pp. 21-24 and 74.

The alternative is to build your own
counter using a separate decade counter
for each digit. To accomplish the sub-
traction, the counters don’t start count-
ing at 0; instead, they’re preset to values

Periodical Literature, available at your pub-
lic library. Copies of articles in other maga-
zines can be obtained through your public
library's interlibrary loan service; expect to
pay about 30 cents a page.

Service manuals: Manuals for radios, TVs,
VCRs, audio equipment, and some com-
puters are availabie from Howard W. Sams
& Co., Indianapolis, IN 46214 (1-800-428-
7267). The free Sams catalog also lists
addresses of manufacturers and parts
dealers. Even if an item isn't listed in the
catalog, it pays to call Sams; they may have
a schematic on file which they can copy for
you.

Manuals for older test equipment and
ham radio gear are available from Hi
Manuals, PO Box 802, Council Bluffs, IA
51502, and Manuals Plus, Box 637,
Spanaway, WA 98387.

Replacement semiconductors: Replace-
ment transistors, ICs, and other semicon-
ductors, marketed by Philips ECG. NTE, and
Thomson (SK), are available through most
parts dealers (including Radio Shack on
special order). The ECG, NTE, and SK lines
contain a few hundred parts that substitute
for many thousands of others; a directory
(supplied as a large book and on diskette)
telils you which one to use. NTE numbers
usually match ECG; SK numbers are ditfer-
ent.

Remember that the *2S” in a Japanese
type number is usually omitted; a transistor
marked D945 is actually a 25D945.

Hamfests (swap meets) and local orga-
nizations: These can be located by writing
to the American Radio Relay League
(Newington, CT 06111, http://www.arr!.org).
A hamfest is an excellent place to pick up
used test equipment, older parts, and other
items at bargain prices, as well as to meet
your fellow electronics enthusiasts both
amateur and professional.

that will make the count roll over to 0
after the appropriate number of cycles.
All told, you’re looking at a project with
perhaps 20 ICs and a complicated circuit
board. For plans see ST, January 1980,
pp. 11-15.

Fven then, vour receiver wouldn’t
have digital stability, and that’s why peo-
ple are no longer building digital fre-
quency displays for older receivers.
Modern receivers use digital circuits to

generate the local oscillator signal, not
just to measure it, and as a result, the
receiver is practically immune to drift.

Your money and effort would proba-
bly be better spent on a newer receiver,
even $150 will nowadays buy a good
one. If the digits are too small to read,
you can mount a magnifying lens in
front of them and perhaps add some
extra illumination.

B Volts, 1 Amp

Where am I get u 6-volt, I-amp power
supply for lexs than $60. 1 want ir for
powering  somie miniature  fluorescent

lamps?—S. W., Wichita, KS

Check the catalogs of MCM Elec-

tronics (650 Congress Park Drive,
Centerville, OH 45439) and Parts Ex-
press (340 East First St,, Dayton, OH
45402). Or order a Stancor STA-4860
wall transformer from Newark Elec-
tronics (1-800-298-3133) or any Stancor
distributor. The power supply will cost
about $20, but those firms’ usual mini-
mum order is $25, so look at the catalogs
first and see if there’s anything else you
need.

Amplify It AlI?

The op-amp wntenna amplifier in the

September, 1995, “QGA” jumyp started
my bram into action. 1 am interested in
making a similar distribusion amplifier; but
with a wider bandwidrh (0.5 to 2000 MHz)
Jor use with scanners. Would a monolithic
amplifier such as the Mini-Circuits MAR-6
work for my application?—H. A., Colonial
Beach, VA

Well ... 0.5 to 2000 MHz is an enor-

mous bandwidth. The problem you’ll
run into is that somewhere in that range
of frequencies, there will be a very
strong signal near your location, proba-
bly a radio,or TV broadcaster, which
will overload the amplifier. A nearby
broadcast station can put 1 volt of RF
into your antenna; the weakest signals
you want to hear are probably about 1
microvolt. Even the best amplifier isn't
going to handle a million-to-one voltage
range.

A much better plan is to use antennas
that are tuned to specific bands to avoid
overloading from strong out-of-band
signals. You can use scanner antennas
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with a standard TV distribution amplifi-
er, which probably has a MAR-6 or a
similar device as its heart.

Our op-amp antenna amplifier
worked well because its needed band-
width was relatively modest (0.5 to 2
MH?z) and the signals we wanted to hear
were the strongest signals in the band
(AM broadcast signals).

Kits With Tubes

UI am writing to you to request informa-
tion on kits that use vacuum tubes or
books that contain projects using tubes.
When I was in senior high (1973) we
assembled and tuned 5-tube AC/DC radio
kits. Does anyone still make these kits? Are
there any catalogs that specialize in tibe kits
and supplies?—W. D. B., Minneapolis, MN

Today, tubes are used only for a few

special purposes, and most tube cir-
cuitry is only of historical interest. One
company you should certainly get in
touch with is Antique Radio Supply,
6221 S. Maple Ave., Tempe, AZ 85283
(phone 602 820-5411). They sell tubes
at reasonable prices, along with tube-
circuit components, books, and kits
(including a 7-tube superhet radio kit).
Also, look for older electronics books in
libraries and used book stores in your
area. An especially useful book on tube
theory is Malmstadt, Enke, and Toren’s
Electronics for Scientists; it includes
detailed instructions for experimenting
with tube circuitry.

wl'llmg 10 (&A

As always, we welcome your ques-
tions. The most interesting ones are
answered in print, usually within nine
months. Please be sure to include plenty
of background information (we'll shorten
your letter for publication). If you are
asking about a circuit, please include a
complete diagram. Address your ques-
tions to Q&A, Electronics Now, 500 Bi-
County Blvd., Farmingdale, NY 11735.
Due to the volume of mail, we regret that
we cannot give personal replies. En|
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basic analog oscilloscope is a

must for any test bench. But if
your needs are more than modest, a
new oscilloscope from Hameg (Hameg
Instruments, 1939 Avenida Plaza Real,
Oceanside, CA 92056) should get ser-
ious consideration. What sets that scope,
the microprocessor-controlled Hameg
HM1505, apart from the run-of-the-mill
units is that it can be used in conjunction
with, and controlled by, your personal
computer.

Features

The HM1505 features are so numer-
ous that space prevents us from touching
on more than a few of the more signifi-
cant ones. For example, for ease of oper-
ation an “auto set” feature allows for
signal-related automatic setup of mea-
suring parameters. On-screen alphanu-
meric readout and cursor functions for
voltage, time, and frequency measure-
ment provide extraordinary operational
convenience. Nine different user-defined
instrument settings can be saved and re-
called without restriction.

The HMIS505 offers two vertical
input channels and a second time base
with the ability to magnify extremely
small portions of the input signal over
1000 times. The second time base has its
own triggering controls, including level
and slope selection, to allow a stable and
precisely referenced display of asynchro-
nous or jittery signal segments. The trig-
ger circuit is designed to provide reliable

triggering to over 250 MHz at signal lev-

R SR

| oscilloscope that can either w

els as low as 0.5 graticule divisions. An
active TV-sync separator for TV-signal
tracing ensures accurate triggering with
noisy signals. Signals are solid and distor-
tion-free even at the upper frequency
limit. The built-in Y delay-line allows for
leading-edge display of even low repeti-
tion-rate signals.

Because it is so important to be able to
trust the accuracy of the CRT display
when viewing pulse or squarewave sig-
nals, the HM1505 has a built-in switch-
able calibrator, which checks the instru-
ment’s transient response characteristics
from probe tp to CRT screen. The
essential high-frequency compensation of
wide-band probes can be performed with
that calibrator, which features a rise time
of less than four nanoseconds. A front-
panel-accessible trace-rotation control
helps make sure that the trace is perfectly
aligned.

Serial Interface

The HMI1505 is supplied with a
RS232 serial interface to allow it to be
used in conjunction with a personal com-
puter. The RS232 parameters are: N-8-2
(no parity bit, 8 data bits, 2 stop bits,
(XON/XOFF protocol). After powering
up of the oscilloscope and the first com-
mand “SPACE” is sent from the PC, the
baud rate is recognized and set automati-
cally between 110 baud and 19,200 baud.
The oscilloscope is then switched over to
the remote-control mode and the
HMI1505 transmits the “return code” to
the PC. In that remote-control mode,

almost all oscilloscope settings can be
controlled via the PC interface.

Commands typed into the PC are
numerous, but all of them are listed and
described in the manual. Programming
itself is left to the user, but a supplied
diskette contains example programs to
get you started.

Ergonomics

In addition to its outstanding elec-
tronics features, the HM1505 has been
designed for ease-of-use and operator
safety. The controls are laid out in a
practical arrangement, making it easy to
become quickly familiar with their loca-
tions and operation. The adjustable,
locking tilt handle allows three conve-
nient viewing angles—0, 10, and 20
degrees. The instrument fully complies
with IEC publicadon 1010-1, Safety
Requirements for Electrical Equipment
for Measurement, Control, and
Laboratory Use. The unit’s switching-
mode power supply offers both over-
voltage and overload protection, and is
designed to keep power usage to a mini-
mum. All fuses are externally accessible.
The unit carries a two-year warranty.

The Manual

The manual that comes with the
HM1505 is a notch above manuals for
other similar oscilloscopes. The instruc-
tions are complete with accompanying
drawings. To get your oscilloscope up
and running in as little time as possible,

the provided “short instructions” section |

would be hard to beat. It starts with
power-up direction and then walks you

through the “bells and whistles” as you | _

work the controls on the front panel of
the scope.

Made in Germany, the HM1505 sells
for $1480.00. A less expensive model,
the HM1004, which operates up to 100
MHez, is also available. For more infor-
mation on either scope, contact Hameg

directly at the address given earlier in |

this article or circle 15 on the Free
Information Card.

wwwLamericantadiohistorv.com
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Budget Project and Computer Books

BP317-Practical Electronic Timing $6.95.

Time measurement projects are among the
most constructed gadgets by hobbyists. This book
provides the theory and backs it with a wide range
of practical construction projects. Each project has
how-it-works theory and how to check it for correct
operation.

BP415-Using  Net- BRAND NEW

scape on the Internet
$7.95. Get with the Internet and with surfing, or
browsing, the World Wide Web, and with the
Netscape Navigator in particular. The book explains:
The Internet and how the World Wide Web fits into
the general scenario; how do you go about getting
an Internet connection of your own; how to down-
load and install the various versions of Netscape
browsing software that are available; and how to
use Netscape Navigator to surf the Web, and to find
and maintain lists of usful sites. There’s a heck of a
fot more, too!

BP325-A Concise User's Guide to Windows

3.1 $7.95. Now you can manage Microsoft’s
Windows with confidence. Understand what hard-
ware specification you need to run Windows 31
successfully, and how to install, customize,
fine-tune and optimize your system. Then you'll get
into understanding the Program Manager, File
Manager and Print Manager. Next follows tips on
the word processor, plus how to use Paintbrush.
There's more on the Cardfile database with its
auto-dial feature, Windows Calendar, Terminal,
Notepad, etc.

BP327-D0S: One Step at a Time $5.95.

Although you spend most of your time working
with a word processor, spreadsheet or database,
and are probably quite happy using its file manage-
ment facilities, there will be times when you
absolutely need to use DOS to carry out ‘house-
keeping' functions. The book starts with an
overview of DOS, and later chapters cover the com-
mands for handling disks, directories and files.

PCP119-Electronic Music and Midi Projects

$14.95. Save cash by building the MIDI gad-
gets you need. Want a MIDI THRU box, program
change pedal, Metronome, analog echo unit, MIDI
patchbay or switcher? Over 16 practical and very
useful music and MIDI projects—all in this book!
The projects are explained in detaif with full instruc-
tions on assembly.

PCP120—Muitimedia on the PC! $14.95.

What is Multimedia? What can it do for you?
It can do lots of nice things! This 184-page book
helps you create your own multimedia presentation.
Multimedia applications by people like you can
revolutionize educational and business applications
as 'well bring more fun, fun, fun into your leisure
computer activities.

BP404-How To
Create Pages for

BRAND NEW
the Web Using HTML

$6.95. Companies [ g
around the world, as | oo il W

- .

well as PC users, are fast 3
becoming aware of the g“’ ’°fc:““
World Wide Web as a t:f;feg

means of publishing Using HTML

information  over the
Internet. HTML is the
language used to create
documents for Web
browsers such as
Mosaic, Net-scape and
the Internet Explorer.
These programs recog-
nize this language as the
method used to format the text, insert images, cre-
ate hypertext and fill-in forms. HTML is easy to
learn and use. This book explains the main features
of the language and suggests some principles of
style and design. Within a few hours, you can cre-
ate a personal Home Page, research paper, compa-
ny profile, questionnaire, etc., for world-wide publi-
cation on the Web.

BP377—nPractical Electronic Control Projects

$6.95. Electronic control theory is presented in
simple, non-mathematical terms and is illustrated
by many practical-projects suitable for the student
or hobbyist to build. Discover how to use sensors
as an input to the control system, and how to pro-
vide output to lamps, heaters, solenoids, relays and
motors. Also the text reveals how to use control cir-
cuits to link input to output including signal pro-
cessing, control loops, and feedback. Computer-
based control is explained by practical examples.

BP411—A Practical Introduction to Surface

Mount Devices $5.95. This book takes you
from the simplest possible starting point to a high
level of competence in working with Surface Mount
Devices (SMD’s). Surface mount hobby-type con-
struction is ideal for constructing small projects.
Subjects such as PCB design, chip control, solder-
ing techniques and specialist tools for SMD are fully
explained. Some useful constructional projects are
included.

BP136-—25 Simpte Indoor and Window

Aerials $5.50. Many people live in flats and
apartments where outdoor antennas are prohibited.
This does not mean you have to forgo shortwave
listening, for even a 20-foot length of wire stretched
out under a rug in a room can-produce acceptable
results. However, with experimentation and some
tips, you may well be able to improve further your
radio’s reception. Included are 25 indoor and win-
dow antennas that are proven performers. Much
information is also given on shortwave bands,
antenna directivity, time zones, dimensions, etc. A
must book for all amateur radio enthusiasts.

BP336—A Concise User’s Guide to Lotus 1-2-

3 Release 3.4 $7.25. Discover how to use a
three-dimensional Lotus spreadsheet in the shont-
est and most effective way. The book explains how:
to generate and manipulate 3-dimensional work-
sheets and how to link different files together; to
generate and add graphs to a worksheet, edit them,
and then preview and print the worksheet; to use
the Smarticons and become more productive with
your time; to use the WYSIWYG add-in to produce
top quality screen and printed displays; and much
more.

BP379—30 Simple IC Terminal Block

Projects $6.50. Here are 30 easy-to-build 1C
projects almost anyone can build. Requiring an IC
and a few additional components, the book’s “black-
box’ building technigue enables and encourages the
constructor to progress to more advanced projects.
Some of which are: timer projects, 0p-amp projects,
counter projects, NAND-gate projects, and more.

BP401—Transistor Data Tables $6.95. The

tables in this book contain information about
the package shape, pin connections and basic elec-
trical data for each of the many thousands of tran-
sistors listed. The data includes maximum reverse
voltage, forward current and power dissipation, cur-
rent gain and forward transadmittance and resis-
tance, cut-off frequency and details of applications.

BP403—The Internet and World Wide Web

Explained $6.95. You've heard about the
Information Superhighway. Sort of makes you feel
timid about getting on the Web. Put your fears
aside! This book eliminates the mystery and pre-
sents clear, concise information to build your confi-
dence. The jargon used is explained in simple
English. Once the tech-talk is understood, and with
an hour or two of Web time under your belt, your
friends will call you an Internet guru!

BP92—Electronics Simplified: Crystal Set

Construction $2.69. This book is written for
those who wish to participate in electronics more
through practical construction than by theoretical
study. It is designed for all ages upwards from the
day when one can read intelligently and handle sim-
ple tools. The crystal set projects are designed to
use modern inexpensive components and home-
wound coils. A book highly recommended for all
newcomers.

ETT1—Wireless & Electrical Cyclopedla

$5.75. Step back to the 1920's with this
reprinted catalog from the Electro Importing
Company. Antiquity displayed on every page with
items priced as low as 3 cents. Product descriptions
include: Radio components, kits, motors and
dynamos, Leyden jars, hot-wire meters, carbon
mikes and more. The perfect gift for a radio antique
collector.

ELECTRONIC TECHNOLOGY TODAY INC. SHIPPING CHARGES IN SORRY No orders accepted
PO. BOX 240, Massapequa, NY 11762-0240 USA AND CANADA outside of USA & Canada No. of Books Ordered |:]
2 ' $0.01 0 $5.00........... S
y otal price of books ...... .

$5.01 o $10.00
Hame $10.01 10 $20.00..
$20.01 to $30.00..

Shipping {see chart) .
Subtotal ...............

Address Sales Tax (NYS only)

$30.01 to $40.00.. ales Tax ( only) ... .3
City State Zip $40.01 to ggo.oo__ j Amount Enclosed .................. . $
NW2 Allow 6-8 weeks for delivery $50.01 and above.......$8.50 All payments must be in U.S. funds!
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Handheld Digital Multimeters

WAVETEK'’S XT SERIES OF HAND-
held digital multimeters includes five

Prices for the XT Series range from
$89.95 to $179.95.

I r 'f'i’j!
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multimeters and one LCR component
tester. Each XT model is optimized with
a unique combination of measuring fea-
tures. Component-checking functions
such as capacitance, inductance, frequen-
cy, and temperature are combined with
standard DMM measurements. Addi-
tional features include easy-to-read over-
sized characters, auto-off, wide measur-
ing ranges, fully-fused current inputs, and
input warning beepers. The meters are
intended for applications in electronic
testing, electrical troubleshooting, and
HVAC/R.

WAVETEK CORPORATION
9045 Balboa Avenue

San Diego, CA 92123

Tel: 619-279-2200

Fax: 619-565-9558

Single-Chip Digital
Stereo Subsystem

According to Analog Devices,
its ADD1859 is the industry’s most func-
tionally complete 16/18-bit stereo digi-
tal audio playback subsystem on a single

TP18_TPS TP*CS

il o ¥ .
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chip. It comprises a variable-rate digital
interpolation filter, an innovative multi-
bit sigma-delta modulator with dither, a
jitter-tolerant digital-to-analog convert-
er (DAC), switched-capacitor and con-
tinuous-time analog filters, and analog
output drive circuitry—all in a 28-lead
surface-mount package. Other on-chip
features include a stereo attenuator and
mute, programmed entirely through an |
SPI-compatible serial control port.

A flexible serial data input port allows
for glueless interconnection to a variety
of ADCs, DSPs, AES/EBU receivers,
and sample rate converters. The port
can be configured for left-justified,
right-justified, and DSP serial port com-
patible modes. The AD1859 accepts 16-
or 18-bit audio data in MSB-first, twos-
complement format. A power-down
mode minimizes power consumption
when the device is inactive. The entire
stereo digital audio playback system
operates from a single +5-volt power
supply over the temperature range 0° to
+70°C and is packaged in a 28-pin
SOIC and SSOP.

Prices for the AD1859 start at $+4.90
each in quantities of 1000.

ANALOG DEVICES, INC.
Ray Stata Technology Center
80+ Wobrn Street
Wilmington, MA 01887
Phone: 617-937-1428

Fax: 617-821-4273

WwWWwWW-americanradiohistorv. com



www.americanradiohistory.com

25 Reasons Wy NRI Training in GomPuTER SERVICING

Is Your Best Guoice For GAREER Success

ccording to the Department of

Labor, jobs for computer service
technicians will be up by 38% in the
next 10 years. Isn't it about time that
you looked into NRI training?

You don’t need any experience
to get started.

You can depend on NRI, a division
of The McGraw-Hill Companies.

You study at home, at your
own pace.

You put theory into practice
with hands-on projects.

You work one-on-one with an
experienced instructor.

You establish 4 solid foundation
with a review of basic electronics.

You train with the NRI Discovery
Lab to experience circuit design
and modification.

You train with a digital multimeter,
for quick and easy testing,

You get a customized
Pentium® 166 or better PC
to train with and keep!

You learn how to troubleshoot and
maintain today’s sophisticated PCs.

You explore the features
you've chosen for your
computer, from the memory
chips to the high-speed
CD-ROM drive.

_O OO0 - T AN —

b =

You learn how to
% take advantage of
" PC communications and the

You use your
new computer’s
28,800 baud or faster fax/
modem in conjunction with
Netscape Navigator™ Web
browser software.

‘l You explore the applications and
accessories of Windows 95, today’s
hottest graphical user interface.

'I You train with and keep

the self-booting ForeFront
Troubleshooter™ software and CD-
ROM, comprehensive diagnostics
you can trust.

'I 6 With NRIs new PG

Options Plan, you can purchase
low-cost computer upgrades and
peripherials for your customized PC.

'l You have access to NRI's
brand-new “cyberschool” to
contact your instructor, download
supplemental materials, partici-
pate in online seminars, and

more!

'I 8 You can call NRI's
TeleService hotline,

for 24-hour answers to

your questions.

‘I 9 You get
immediate

feedback with NRI's TeleGrading service,
featuring 24-hour exam grading.

2 Your company may
pay for all or part

of your tuition.
(Hundreds of
companies do!)

| V. /2l f Schools

4401 Connecticut Avenue, NW,

2 You can prepare for
the A+ Certification

exam with NRI's
exclusive
CD-ROM!

2 You can >
continue receiving

advice and feedback from your instructor

after you graduate.
You can turn to NRI for letters of

23 recommendation, transcripts,

tips on resume writing, and more.

2 You get the skills and
confidence to move up on
the job, start a new career, or open

your own business.
25 You can call our toll-free number
for a free catalog, Or, visit us at

http://www.mhcec.com on the Web!

e Ask for Ext, 2282
| ﬂ Check one FREE catalog only. High school diploma or GED
recommended for all courses, required for degree programs.
1 ) MICROCOMPUTER SERVICING ] Networking with Windows NT ~ EeEII@ oIVl 3c]:{3 3]
(] Computer Programming _J Bookkeeping and Accounting (] AAS Degree in
I 3 Tvvideo/Audio Servicing [ visual Programming in C+ + Accounting
J I Deskiop Publishing () Mastering Microsoft Office 4 ﬁﬁ,g:f;fﬁ' oment
0 with PageMaker 1 Webmaster 48
: Name (please print) Age
I Address
| Gv V4 State Zip
Accredited Member, Distance Education and Training Council 0003-0397

LA Division of The McGraw-Hill Companies

T - - G D G BN G I I D N G G S .
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Audio-Level Controller Speaker

C & S Electronics’ ALC247 extension
speaker/amplifier is design-ed for ama-
teur radio, commercial radio, SWL, scan-
ner, CB, PA, and TV applications when a
constant audio level is desirable for com-
fort and safety. Its built-in audio-level
controller provides a nearly constant out-
put level whether the input level is a vol-
ume or a scream. A three-band equalizer
is provided to further reduce unwanted
noise and tailor the audio to meet indi-
vidual requirements. The large signals

CIRCLE 22 ON FREE INFORMATION CARD

are attenuated and the low levels are
amplified, while the ambient and noise
are reduced.
The ALC247 costs $49.95.
C & S ELECTRONICS
P.O. Box 2142
Norwalk, CT 06852-2142
Phone: 203-866-3208
Fax: 203-854-5036

PBASIC Compiler

The PBASIC Compiler from micro-
Engineering Labs takes programs written
for the BASIC Stamp and converts them
into PIC-compatible hex or binary files.
Those files can be programmed directly
into a PIC microcontroller, eliminating
the need for a BASIC Stamp module.
The easy-to-use BASIC language, with
its English-like instruction set, makes
PIC programming available to all levels
of users. Along with hex or binary file
output, the PBASIC Compiler generates
an intermediate assembler file, which can

be edited and reassembled to allow addi-
tional operations or access to other PIC
registers.

PBAg
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When compared to BASIC inter-
preters, the PBASIC Compiler offers
faster program execution and the poten-
tial for longer programs. It offers sub-
stantial price savings over a BASIC
Stamp. Intended primarily for use with
the electrically erasable PIC16C84,
other PICs with more memory or larger
pin counts can be substituted. Using
other PICs allows for lower cost, longer
programs, and access to more /O or
RAM through the use of additional
assembler programming.

The PBASIC Compiler, which
accepts the BASIC Stamp I instruction
set and works with most PIC program-
mers, is available for a special introduc-
tory price of $99.95.
microENGINEERING LABS
Box 7532
Colorado Springs, CO 80933
Phone: 719-520-5323
Fax: 719-520-1867

Automatic Scanner Recorder

The Nightlogger II from Benjamin
Michael Industries (BMI) provides an
interface between a scanner radio (or

N T~ S et
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other 8-ohm source) and a tape recorder
for automatic recording. When audio is
present at its input, the Nightogger II
will start the recorder. When audio is no
longer detected, the unit will deactivate
the recorder and wait until the channel is
active once again. Proper audio match-
ing is provided to ensure clean, crisp
recordings.

The Nightlogger II features a speaker
so that you can hear what is happening on
the channel as it is being recorded. A vol-
ume control is also included. The volume
can be muted for silent recording, if
desired. Other features include “audio
present” and “record” indicators, a con-
trol to adjust the drop-out delay time,
and a bypass switch that returns the con-
trol of the recorder to you without dis-
connecting any cables.

The Nightlogger II, complete with
all necessary cables and a wall-charger-
type power supply, has a suggested retail
price of $69.95.

BENJAMIN MICHAEL
INDUSTRIES, INC.

P. O. Box 91

Caledonia, WI 53108
Phone: 414-835-4299
Fax: 414-835-4298

Test And Measurement Relays

NTE Electronics’ R72 Series of sub-
miniature 1-amp relays is specifically
designed for use as replacement parts in
office-automation and test and measure-
ment instruments. The series features
high sensitivity, low power consumption,
and fully sealed construction. With a
DPDT contact arrangement, the series is
also available in a dual-coil latching type.
R72 relays offer coil voltages of 5, 6, 12,
and 24 volts DC.

CIRCLE 25 ON FREE INFORMATION CARD

The R72 Series is DC operational at

a temperature range of 40C to +70C.
The dielectric strength is 1000 VAC
continued on page 22
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When equipment goes down you need to fix it in a hurry, or get used to people looking
over your shoulder. Fortunately, the 200 MHz THS730A handheld scope has the power
to help you quickly solve the most complex design and troubleshooting problems. Its

IsolatedChannel™ architecture lets you make floating measurements safely. It’s the only

handheld scope to offer 1 GS/s sampling rate on all channels. And it has advanced triggers

epevdd's for delay, pulse and video. For more information, call your Tektronix distributor today or
most powerful
handheld scope. call 1-800-479-4490, action code 727, or visit us at www.tek.com

Tektronix

©1996 Tektronix Inc. MW1508 .
B wwwoamericanradiohistorv com
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continued from page 20

between coil and contacts, 250 VAC

(latching) between set and reset coils,

750-volts AC berween contacts of the

same polarity, and 1000-volts AC

between contacts of different polarity.

Maximum resistance is 50 megohms.
The R72 Series relays are priced

under $3 each in 1000-piece quantities.

NTE ELECTRONICS, INC.

44 Farvand Street

Bloomfield, N7 07003

Tel: 1-800-631-1250

Fax: 201-748-6224

D38 Surge Protector

Thomsons Model D918 Surge
Protector Plus is specifically designed to
protect equipment that is connected
simultaneously to phone lines, coaxial

CIRCLE 26 ON FREE INFORMATION CARD

cable, and electrical cords—for instance,
Thomson’s Digital Satellite System
(DSS)—from potentially damaging
power surges. The device is backed by a
$10,000 limited lifetime equipment guar-
antee. If it fails to protect any equipment
that is properly connected to the Surge
Protector Plus, the damaged equipment
(up to $10,000 worth) will be repaired or
replaced.

The surge protector accommodates
up to eight products, including satellite
receivers, TVs, VCRs, stereos, fax
machines, and modems. Its master
power control powers up all eight out-
lets at once. When dangerous heat levels
caused by surges and/or sustained over-
voltages are detected, a heat-sensitive
fuse takes the surge suppressor and all
connected equipment off-line.

The device also features 24-karat
gold-plated connectors, extra shielding
to block electronic interference, a six-
foot power cord, a six-foot phone cord,
and two six-foot coaxial RG6 cables.
“Safe operation” indicators let users
know if the surge protector is working
properly and if the outlet is wired and
grounded correctly.

The Surge Protector Plus has a sug-
gested retail price of $69.95.
THOMSON CONSUMER
ELECTRONICS
2000 Clements Bridge Road
Deptford, NJ 08096

Tape Motion Meter

Accurate Sound Corporation’s Model
TMM-100 is a test instrument that mea-
sures the speed and length of moving
tape, film, or other material. The micro-
processor-based tape-motion meter accu-
rately displays speeds from 15/32 to 400
inches-per-second, and simultaneously
displays lengths up to 100,000 feet on its

i
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digital readout. Media widths from
0.150- up to 1.0-inch can be measured.

Speed resolution is four digits, and
length resolution is in tenths of feet.
Power is supplied by an internal 9-volt
battery with a power-saving circuit that
shuts down if no motion is detected for
three minutes. An optional AC adapter
is available.

The Model TMM-100 tape motion
meter has a suggested list price of $995.
ACCURATE SOUND
CORPORATION
34754 Edison Way
Menlo Park, CA 94025
Tel: 415-365-2843
Fax: 415-365-3057

RF Amplifiers

Motorola has added three triple
video drivers to its CRT hybrid amplifi-
er line. The MHW2728, MHW3628,
and MHW3728 triple video drivers
were designed for CRT driver applica-
tions requiring high-frequency response
and high voltage, and specifically for use
as the video channel final stage in high-
resolution color monitors.

W
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The new devices have an output swing
capability of up to 70 volts peak-to-peak
and a typical rise and fall dme of 3.0
nanoseconds or less. The hybrid ampli-
fiers will support video clock rates up to
220 MHz. Other features include uncon-
ditional stability, excellent gray-scale lin-
earity, and low power consumption. Pixel
frequencies are 190 MHz for the
MHW?2728, and 220 MHz for both of
the other amplifiers. Typical 10% to 90%
transition tmes vary with the device,
ranging from 2.7 to 3.0 nS.

The MHW?2728, MHW3728, and
MHW?3628 amplifiers are all priced at
$14.50 each in low-volume quantities.
MOTOROLA INC., E 114
5005 East McDowell Road
Phoenix, AZ 85008
Tel: 602-244-3910
Fax: 602-244-5898
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Break into the hi

COMPUT.

aying field of

PROGRAMMIN

with the easiest, fastest, most complete home learning program available!

Just imagine being part of a hot new
programming team: Developing eye-popping
new computer games...creating stunning graphic
simulations...working with state-of-the-art
animation. virtual reality, multimedia CD-ROM
technology, and more.

Program like a Professional — Fast!
With no previous experience you can be
programming like a pro in powerful computer
languages like QuickBASIC...Visual Basic...and

Visual C++.. faster than you may think.

Best of all, you won't waste time learning
fundamentals you already know. And you
won't have to spend money needlessly to build
or buy a computer if you have one available!
All you need is your own self-motivation...and
proven ICS's distance education Computer
Programmer training...

Great-Paying Jobs Are Waiting For You!

Opportunities for programmers are growing
at an explosive rate — everywhere! At
conglomerates, corporations, law firms, HMO's,
manufacturers, retail chains, and scores of other
organizations. They all use skilled programmers
to modify off-the-shelf applications and to
invent new ones. And they offer great pay.

Starting Ovt? Begin with QuickBASIC

In less time than you think, you'll learn this
all-purpose easy to use computer language —
and create a variety of practical programs! You
get a complete training package along with the
know-how to handle personal and business
needs. You'll also grasp the essentials of
computer operations and applications as you
prepare for advanced training.

Want to do more? Learn Visual Basic” 4.0
Here’s how to get the object-oriented skills
you need, quickly, easily, without wasting time
on elemental PC operations or theory. You
launch right in, so you can add Visual Basic
programming expertise to your resume in as
little as 3 months!
i Included with this ICS home-
oI~ study training program is the latest
& professional edition of Visual
% Basic™, version 4.0 — yours to
keep! This state-of-the-art
"UiEbatBasic ' Microsoft® development software
—"lets you create applications for
Windows® 95, Windows® NT and Windows® 3.1.
You'll program client/server solutions with 16-bit
and advanced 32-bit support...even design
reusable OLE and OLE-based DLL components.
Seeking advanced groparation? Llearn
Microsoft” Visual C++
Visual C++™ is an advanced program that
extends your programming abilities in major
ways. [t saves time by letting you
;_E preserve your controls for use with

a variety of other Microsoft®
applications, including Visual
Basic™, Access™, and others.
You'll use the AppWizard to
customize specific applications
you develop. You can write, edit,
and de-bug your programs, create object-
oriented programming simply and swiftly with
intuitive features like Class View, WizardBar,
and much more.

M Emﬂ .
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Visual C++™ 4.0 comes along with this ICS
training program at no extra cost! Best of all,
this potent and important software is yours to
keep. Don't lose another day! Call or send now
for free information, with no obligation. Move up
to that high-tech earning level now, simply by
learning at home in your spare time. As a
qualified ICS-trained computer programmer
you'll be a valuable business asset...riding the

"Call Toll Free Now for
FREE Information

1'800'595'5505 ext. 3450

CALL ANYTIME—24 hours a day, 7 days a week.
http:/fwww.icslearn.com

OR MAIL THIS COUPON TODAY!

wave of the future! Call right now. v‘

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. ADES27S, 925 Oak Street, Scranton, PA 18515

S
- ! Send me the FREE information package for the one program I've checked
YES. that explains bow ICS can train me for a successful new career. CHECK

ONE BOX ONLY.
(] 01 QuickBASIC [ 37 Visual Basic [ 36 Visual C++
Other Computer Programs:
) [ 43 PC Fundamentals* [0 53 Desktop Publishing & Design

H O 27 PC Repair

0 44 A+ Certification Test Prep.*

[ 70 Small Business Management

[ 38 PC Specialist

*For personal entichment

ASB and AST Degree Programs:
O 60 Business Management

{0 61 Accounting

[J 48 Computer-Assisted Bookkeeping
[ 64 Applied Computer Science (ASB Degree)
[J 46 Bookkeeping

O 62 Mechanical Engineering Technology
O 65 Electrical Engineering Technology

Name ___ _Age

Street ~ Apt. #

City/State _ Zip

Phone ( ) _ S

b
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The ARRL Handbook for Radio
Amateurs
1997 Edition

edited by Paul Danzer, N11I

. The American Radio Relay League

225 Main Street

Newington, CT 06111-1494

Tel: 860-594-0200

Fax: 860-594-0259

Web site: bttp://www.arrl.org/

$38, including diskette

It’s here—the 74th
edition of the
book for radio
enthusiasts!
Starting with DC
and heading into
the microwave,
the book’s 1200
pages are filled
with clear explana-
tions and practical
projects to build.
| Several generations of hams have kept
their copies of this book readily available
for quick reference. Whether you’re a
new ham, an experienced engineer or
technician, or a student, you’ll want to do
the same with your copy.

The 1997 edition features several new
projects, with an emphasis on those that
can be built in an evening or two. Some
of the highlights are a modern switched-
capacitor filter that uses one of the
newest inexpensive chips; a new digital
frequency-counter; and, for those using
vacuum-tube gear, a T/R switch built
around a keyer chip. The one-evening
projects—an inductance-measuring front
end for your digital voltmeter and a com-
panion capacitance-measuring front
end—will increase your test capability. In
additdon, the reference chapter has been
updated to include the latest contact
information for ham-radio suppliers.

The companion disk includes a new
standard-value-capacitor filter design
program and an update of the popular
Transmission Line (TL) program. For

THE ARRAL
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VHF/UHF operators, a grid-square pro-
gram has been added. The disk also con-
tains a database of QST Product Reviews.

Tools and Test Gear Catalog

from Specialized Products Company
3131 Premier Drive

Irving, TX 75063

Tel: 1-800-866-5353 or 214-550-1923

Fax: 1-800-234-8286
E-mail: SPCompany@aol.com
Fre

g This 369-page cat-
" alog is chock-full
of useful gear for
electronics profes-
sionals and hob-
byists alike. It
offers a wide selec-
tion of tool kits
and cases, instru-
ment and shipping
cases, tool chests,
vacuums, two-way radios, PC diagnostic
tools, breakout boxes, power tools, test
accessories, connector tools and equip-
ment, soldering and desoldering gear,
precision hand tools, specialty chemicals,
static-control products, breadboards,
workbenches, technical books, and train-
ing videos. Test equipment from popular
manufacturers includes digital mult-
meters, data communications and tele-
communications testers, temperature-
measuring equipment, oscilloscopes,
photometers, power-analysis equipment,
function generators, memory testers, and
logic test equipment. Product descrip-
tions are accompanied by full-color pho-
tographs, specifications, and prices.
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Learn 3D Design on the Macintosh
by Michelle Szabo

Fobn Wiley & Sons, Inc.

605 Third Avenue

New York, NY 10158-0012

Tel: 1-800-225-5945

Web site: bttp:/fwww.wiley.com

$34.95, including CD-ROM

www._americanradiohistorv com
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Armed with to-
day’s 3D tech-
nology—and the
know-how to use
it—designers can
create an aston-
ishing variety of
alternate realities.
This book pro-
vides that know-
how for designers
who are already familiar with the Mac-
intosh and with programs such as Adobe
lustrator and Photoshop. The accompa-
nying CD-ROM features the Infini-D
3D graphics package.

The book covers everything about
3D design on the Macintosh, beginning
with basic theory and progressing to
advanced design techniques. It combines
step-by-step instruction with all the soft-
ware tools needed to create 3D illustra-
tions and animatons. The book also pre-
sents methods for managing the entire
3D design process.

The CD-ROM contains a sample ver-
sion of the Infini-D software, and addi-
tonal demo software from Spectacular
International and Meta Tools. Also fea-
tured are examples of 3D illustrations and
animations and an extensive library of
sample 3D textures and models.
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Board Stacking Solutions

3M Electronic Products Division

P. O. Box 3064

Cedar Rapids, I4 52406-9851

Phone: 1-800-328-0016, ext. 111

Free

s 3M’s 30-page

¢ sl product selection
' guide for 0.001-

B P
L‘ %‘ inch connectors

.Pﬁ-( e presents the four

primary types of

board stacking
systems: between
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board, out board,
thru board socket,
and mix stacking
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systems. The systems are intended to
help electronic hardware designers to
manage increased demand for add-on
boards by reducing customization time,
as well as the number of interconnects
and cable connections required for small-
er board footprints.

The brochure includes photographs,
specifications, and ordering information
on 3M’s complete line of Board Stacking
Solutions. Easy-to-read tables allow engi-
neers to match the appropriate header
and socket based on board spacing
requirements.

Instrumentation Reference
and Catalog 1997

National Instruments

6504 Bridge Point Parkway

Austin, TX 78730-5039

Tel: 1-800-433-3488

Fax: 512-794-8411

E-mail: info@natinst.com

Web site: brtp://www.natinst.com

Free

This 696-page cat-
alog describes
National Instru-
ments’ more than
500 software and
hardware prod-
ucts, which are in-
tended for use by
engineers and
scientists in the
development of integrated, PC-based
instrumentation systems for test and
measurement and industrial automation.
New product highlights include object-
oriented Lookout MMI/SCADA soft-
ware, BridgeVIEW industrial-automa-
tion software, a new line of VXI-DAQ
instrument modules, new IMAQ Vision
(machine vision) software, and the com-
pany’s first image-acquisiton board.

The catalog is divided into six sec-
tions—Software, Data Acquisition,
GPIB, VXI/MXI, Industrial Communi-
cations, and Customer Education. The
first section introduces the concept of vir-
tual instrumentation and helps users
choose the components best suited to
their individual applicadons. The five
product sections feature comprehensive
tutorials, complete with application ex-
amples, to help readers learn more about
using plug-in data-acquisition (DAQ)
systems, signal conditioning, IEEE
488.2, VXI and MXI instrumentation,
serial instrumentation, and more.
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The Unix Companion

by Harley Habn
Osborne/McGraw-Hiil
2600 Tenth Street
Berkeley, CA 94710
Tel: 1-800-822-8158

Fax: 614-759-3644
$29.95

Whether you need
to use Unix for
your work or
& school, to send e-
mail, to use the
Internet, or just to
have fun, this book
will help you be-
come proficient.
The book takes
you from the fun-
damentals to a fuller, more enjoyable
understanding of one of the most power-
ful and widely used operating systems in
the world.

Written in a clear, concise style, the
book reveals everything you need to
know to feel comfortable using Unix in
your day-to-day work. It helps you get
started quickly, and includes special con-
siderations for the X Window user. The
book explains how to access the online
Unix manual, use built-in Unix programs
such as the calculator and games, use the
C-shell and the Korn shell; and use the
Unix toolboxfilters and redirection. It
covers talking with other people online,
sending and receiving mail with pine and
elm, displaying and printing files, and
editing with vi and emacs. The book also
discusses the Unix file system and job
control.
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Digital Money: The New Era
of Internet Commerce

by Daniel C. Lynch and Leslie Lundquist
Fobn Wiley & Sons, Inc.

605 Third Avenue

New York, NY 10158-0012

Tel: 1-800-225-5945

Web site: brtp://www/wiley.com

$24.95

This is the book to read before you invest
your money in commerce on the Internet.
It provides an inside look at the emerging
world of Internet commerce that will help
you make informed decisions.

The book explains the processes,
issues, and strategic considerations of
options that are available now, or soon
will be. It discusses the various ways in

www._americanradiohistorv. com

which your busi-
ness can profit
from developing
Internet transac-
tion capabilities.
It also answers an
array of practical
questions, such as
how much it will
cost to set up and
maintain a digital
exchange system, what types of tech-
nologies and resources will be needed to
support it, and which methods are most
appropriate for your type of business.

The book covers the essental princi-
ples of exchanging digital money and
goods. It examines the technical basics of
a secure digital transaction, including en-
cryption and digital signatures, and
describes current and emerging forms of
digital financial transactions, including
direct sales, online investing and banking,
and the exchange of commodities. It
offers critical reviews of proposed proto-
cols and standards now vying for pre-
dominance, including Netscape,
DigiCash, First Virtual Holdings, and
CyberCash. (Co-author Daniel Lynch is
a founder and the chairman of Cyber-
Cash.) Finally, the book describes creative
ways for using digital money to open new
markets and sales opportunities.
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Consumer-Electronics Repair
Parts & Accessories Gatalog
Number 38

MCM Electronics

650 Congress Drive
Centerville, OH 45459-4072
Tel: 1-800-543-4300

Free

4 MCM stocks
mas . more than 30,000
items used in the
maintenance and
repair of con-
sumer-electronic
goods. In this
179-page catalog,
the emphasis is on
new products,
with over 6000
new items represented.

The new additions include project
accessories, semiconductors, connectors,
test equipment, computer products,
audio gear, and hundreds of original
OEM and generic TV/VCR repair parts.
Also introduced in Catalog Number 38

s L4330
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are several new sections: Computer Soft-
ware, Data Communications, Gaming
and Amusement, Office Supplies, Printer
Parts, and Safety. Franchised lines
appearing for the first ime in this catalog
include Lexmark, ECG/Philips, Sovtek,
and Panduit.

Signal and Power Integrity
in Digital Systems: TTL,
CMOS & BiCMOS

by James E. Buchanan

McGraw-Hill, Inc.

11 West 19th Street

New York, NY 10011

Tel: 1-800-822-8158

$60

This practical
guide shows de-
signers how to en-
sure signal integ-
rity and control
noise in high-
speed digital sys-
tems—particularly
important in a
Pentium-based
environment
where functional
logic design can no
longer be separated from electrical and
mechanical design. It is aimed at engi-
neers involved in the design of comput-
ers, peripherals, signal processors, and
control and communications equipment,
as well as young engineers facing their
first designs using high-speed logic
devices.

With an emphasis on TTL, CMOS,
and BiCMOS logic applications in a sin-
gle source, the book provides a solu-
tions-oriented approach to a wide vari-

N DIGHTAL

SYSTEMS

e
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tables that can be used for quick refer-
ence and to compare characteristics.

Core Java

by Gary Cornell & Cay S. Horstmann

The SunSoft Press

Prentice-Hall PTR

One Lake Street

Upper Saddle River, N7 07458

Fax: 201-236-7123

Web site:
brtp:/fwww.prenball.com/~java_sun
$39.95, including CD-ROM

ﬁ\ & This book helps

core .
experienced pro-
i

grammers get
quickly and eas-
ily to the heart of
Java. It opens with
a brief look at the
fundamentals and
then moves right
on to the most
advanced topics.
The book pro-
vides comprehensive coverage of all Java
features and offers a wealth of tips and
tricks. It offers Visual Basic and C/C++
notes that compare and contrast features
of Java to those languages. Among the
many topics covered in depth are classes,
inheritance, graphics programming and
interface design with AWT, exception
handling, debugging, data structures, and
networking.

The book introduces the new Java
development environments for both
Solaris and Windows 95. It presents
detailed coverage of Java’s AWT system
for graphics programming and interface
design. Then it walks the reader through
the construction and debugging of sever-
al real-world Java programs.

P o,
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ety of relevant interconnection and
timing issues. It offers in-depth discus-
sions of noise-tolerant logic architec-
ture; power distribution techniques that
reduce noise; clock distribution tech-
niques that ensure clock-signal quality;
and signal interconnection techniques
that reduce crosstalk, signal loading, and
transmission-line effects. It also explains
how to get optimum performance from
high-speed memory devices, and deliv-
ers system application tips for high-
speed PALs, PLAs, FIFOs, and ASICs.
Designers will appreciate the practical
engineering approximations provided
for the calculation of design parameters,
as well as the numerous illustrations and

Web Publishing with
Adobe Acrobat and PDF

by Bruce Page and Diana Holm

Fobn Wiley & Sons, Inc.

605 Third Avenue

New York, NY 10158-0012

Tel: 1-800-225-5945

Web site: bttp://www.wiley.com

$39.95, including CD-ROM

The World Wide Web has made it possi-
ble for individuals and businesses of all
sizes to establish their own places in
cyberspace. Adobe’s Acrobat software and
PDF (portable document format) elec-
tronic-publishing format gives them the

waana amaricanradinhictorvy com

tools needed to
create high-quali-
ty electronic doc-
uments—and this
book provides the
know-how.

The book
covers topics
ranging from why
publishers would
want to get on the
Web to securing commercial PDF files
from unauthorized access. It teaches
readers how to prepare information for
multimedia publishing using PDF and
the Web, and how to create PDF docu-
ments with both Acrobat and traditional
desktop-publishing tools. It explains how
to configure a Web server to manage
interwoven PDF and HTML documents
and indexed sets of PDF files. Readers
learn how to publish PDF documents on
CD-ROMs and on networks, as well as
on the Web.
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Designing Large-Scale Web Sites:
A Visual Design Methodology

by Darrell Sano

Jobn Wiley & Sons, Inc.

605 Third Avenue

New York, NY 10158-0012

Tel: 1-800-225-5945

Web site: bttp://www.wiley.com/compbooks/
$34.95

Designing a large-
scale Web site—
which must handle
complex human
interactions, yet
remain attractive,
appealing, and
usable—is no easy
task. This book,
written by Net-
scape’s own Web-
site designer, explores all the unique diffi-
culdes faced by professional Web-site
developers when planning and building a
large-scale site. Readers are guided
through the author’s proven methods for
creating sophisticated Web sites for
business, education, and entertainment
interests.

The book explains how to apply user-
interface design, graphic design, and .
engineering strategies when designing
large-scale Web sites. It explores critical
site-development issues, such as organiz-
ing content, supporting multiple user
tasks, and advanced layout design—
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including Netscape 2.0 Frameset docu-
ments. Dozens of examples of effective
Web-site design, along with eight pages
of full-color screen shots, illustrate the
concepts presented in the book..

Replacement Parts and
Accessories Catalog

Union Electronic Distributors
311 East Corning Road
Beecher, IL 60401

Tel: 1-800-648-6657

Fax: 1-800-438-6477

This 104-page
catalog provides
electronics profes-
sionals with a
one-stop shopping
source for origi-
nal-equipment
replacement parts,
test equipment,
wire, chemicals,

INFORMATION CARD  and tools. Aimed
at broadcast, industrial, and con-
sumer service dealers, the catalog pre-

sents wide selections of semiconductors,
capacitors, and resistors; replacement
idlers, pinch rollers, and belts; video
heads and an extensive TCE video-head
cross reference; video service aids; techni-
cian aids; rebuilt picture tubes; flyback
transformers and triplers; connectors;
indoor and outdoor antennas; DSS re-
placement parts and accessories; batter-
les; computer accessories; and microwave
replacement parts.

Silver-Zinc Battery:
Best Practices, Facts and
Reflections

by Albert Himy

Vantage Press

516 West 34th Street

New York, NY 10001

$24.50

The silver-zinc battery has the highest
gravimetric energy density and the high-
est volumetric energy density of all
rechargeable batteries in widespread use
today. Primarily used in military applica-
tions, the silver-zinc system currently
lacks adequate research funding.

T h i s
- detailed technical
study is aimed at
engineers and sci-
entists working in
this area. It offers
a definitive review
of various battery
designs, compo-
nents, and manu-
facturing
processes, and an
evaluation both in terms of functioning
and quality control. The author, a rec-
ognized battery expert with 30 years in
the field, also offers his own indepen-
dent theories to explain the data.  [2]}
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Call for your FREE 332
page catalog TODAY!

B 68,138 Products

| 128 Manufacturers

B All Orders Ship Same Day
B No Minimum Order

800-992-9943 FAX: 817-483-0931
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Digital Encoding And Decoding
System. A wireless-security system is
useful only when the radio-frequency
carrier is modulated by an encoded
signal that is decoded at the receiver.
That avoids spurious operation or false
alarms due 1o interference or an un-
authorized RF signal. The Guardian
uses a sophisticated digital encoding/
decoding scheme by using a pair of
chips developed by Motorola. The
fransmitter contains the encoder, and
the receiver contains the decoder.
The two chips are specifically de-
signed for wireless-signaling applica-
tions.

The encoder chip, an MC145026p
encodes nine digital bits of informa-
fion that are programmed by means
of hard-wiring fo the input terminais of
the chip. Each bit can be individually
set to one of three states—logic G,
logic 1, or open. That permits up to
19,683 discrete codes. Both transmit-
ter and receiver PC boards for the
Guardian are hard wired for address
zero, but any other address may be
selected by re-connecting the ad-
dressing pins o any combination you
choose. When the transmitter is en-
abled, the encoder chip generates a
positive going pulse train at pin 15 that
contains the encoded address. That
pulse train is used to modulate the
UHF oscillator.

Serial data is detected by the re-
ceiver and presented to the decoder
at its data input terminal, pin 9. When
that occurs, the address is checked. If
two successive transmitted pulse
frains contain the correct address, the
valid output terminal of the decoder,
pin 11, goes to logic 1 condition and
remains so aslong as the transmitter is
operating. At all other times, the de-
coder output remains at a logic-zero
level. The nine address bits of the de-
coder chip are wired the same as the
encoder, allowing the receiver to re-
spond only to its companion transmit-
ter. If two or more independent
systems are desired, each system
should be wired for different address
codes.

About The Transmitter. Figure 1
shows the schematic diagram of the
transmitter assembly. The circuit is
powered by the vehicle’s 12-volt bat-
tery. Diode D1 protects the circuit from
reverse voltage transients that may
appear on the electrical system of the

2-3/4 INCHES

Here is the foil pattern for the
Guardian’s transmitter. Cleaver layout
allows for a single-sided board to
contain both through-hole and surface-
mount components.

}471-7/8 INCHES 4"

The component side of the receiver
board is mostly ground plane. The
squarewave-like trace in the middle of
the board is actually L6—necessary for
proper operation.

vehicle. A pair of Zener diodes, D2
and D3, create two regulated voltage
sources of 10.9 and 6.2 volts.
Integrated circuit IC2 contains a
pair of identical op-amps, which are
cascaded. The negative input of IC2-
a is AC-coupled to the 12-volt bus so
that it can detect a sudden sag in
voltage caused by current draw of
the vehicle’s dome lamps when a
door is opened. A change in batery
voltage of 3 millivolts will cause a — 6-
volt swing at the output of IC2-b,
which is great enough to triggerIC3, a
CMOS 555 timer chip. That IC is wired
to operate as a one-shot pulse gener-
ator. An output pulse about 2-%

mkacliobicoton oo

seconds long appears on pin 3 of IC3
when triggered by IC2-b.

The output of IC3 is connected to
the enable input of IC1, a switching-
type voltage regulator. When IC1 is
enabled, it outputs a regulated 3.3-
volt DC power source for the transmit-
ter portion of the circuit. That portion
consists of encoder IC4 and Tronsmif—‘
fer module MOD1. When power is ap-
plied to the encoder, a series of pulse
frains is generated that contain the
address of the encoder. That pulse
frain is applied to pin 1 of the hybrid
module to produce an RF signal with
an on-off pulse modulation, some-
fimes called amplitude-shift keying.
When the 2-%. second pulse time of
IC3is completed, the transmitter shuts
down, returning to its dormant state.|

In order to prevent RF transmission
while the vehicle is running, voltage
detector IC5 uses R11 and R12 as a
voltage divider to sense when the
supply voltage rises above 12 volts
due to alternator charging when the
engine is running. Under that con-
dition, the output of IC5 is open, turn-
ing off Q1. That holds the reset input of
IC3 low, preventing the timer chip
from responding to any trigger puises
from the amplifier. As a result, no trans-
mission takes place. !

The HX1000 hybrid-transmitter
module, MOD1, is a four-terminal de-
vice that contains a surface-acoustic-
wave-stabilized UHF oscillator, The os-
cillation frequency, 433.92 MHz, is sta-
bilized and controlled by the resonant
frequency of the internal surface-
acoustic-wave filters, which also filter
out undesirable harmonics. An ad-

)
)
1
f

"‘-— 1-7/8 INCHES —————

Here's the foil pattern for the solder side
of the receiver board. Don'’t forget to i
solder connections on both sides of the
board where necessary.
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Fig. 1. Here is the schematic for the Guardian’s transmitter. When a sag in the battery
voliage is detected, an encoded address is broadcast to the receiver. Precision
components and special ICs make the circuit adjustmeni-free and reliable.

PARTS LIST FOR THE GUARDIAN TRANSMITTER

SEMICONDUCTORS

D1—IN4004, silicon diode

D2—I1N4732A, Zener diode, 4.7
volts

D3—IN4735A, Zener diode, 6.2
volts

D4—INS5817, Schottky diode

ICI—MAX640CPA, switching
regulator. integrated circuit
(Maxim)

IC2—1LM358N, dual op-amp,
integrated circuit

IC3—LMCS555CN, CMOS timer,
integrated circuit

IC4—MC145026P, digital encoder,
integrated circuit (Motorola)

IC5—MNI13811-U, voltage detector,
integrated circuit (Panasonic)

LED1—Light-emitting diode, red

MODI1—HXI1000, hybrid transmitter,
433.92-MHz (RF Monolithics)

Q1—BS250P), P-channel, MOSFET
transistor

RESISTORS

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

R1—680-ohm

R2. R4—10,000-ohm

R3. RS, R15—470,000-ohm

R6, R13—100,000-ohm

R7—I-megohm

R8—1,000-ohm

R9, R12—100,000-ohm, 1%, metal-
film

R10—49,900-ohm, 1%. metal-film

R11—162,000, 1%, metal-film

R14—47,000-ohm

CAPACITORS

C1—330-pE 16-WVDC, radial,
aluminum electrolytic

C2, C3—I100-pE 25-WVDC, radial,
aluminum electrolytic

C4, Co6—I1-pF, 25-WVDC, radial.
aluminum electrolytic

CS, C7—47-pF, ceramic-disc

C8—0.1-pF, ceramic-disc

C9—2.2-pF, 25-WVDC, radial,
aluminum electrolytic

C10—4700-pF, Mylar

C11—0.001-pF, ceramic-disc

ADDITIONAL PARTS AND
MATERIALS

L1—100-uH, inductor (Mouser
542-78F101 or similar)

Hookup wire, 50-ohm coaxial cable
(RG174 or similar), enclosure, PC
board, etc.

wwWW-americanradiohistorvy com

vantage to using that module is that
frequency tuning has already been
done when the module was fab-
ricated, so no further tuning is neces-
sary. The hybrid module is capable of
delivering about 1 milliwatt of power
(0 dBm) into a 50-ohm load. It is con-
nected to the transmitting antenna
through a 50-ohm coaxial cable.

About The Receiver. The schematic
diagram for the receiver is detailed in
Fig. 2. Signals from the antenna are
coupled through C12 to pin 14 of IC6,
a complete superheterodyne-re-
ceiver chip that contains a local os-
cillator, mixer, limiter, and detector. A
parallel-tuned circuit (L2 and C13) is
adjusted to the carrier frequency of
433.92 MHz. The local oscillator is set
to 433.42 MHz, and its frequency fs
stabilized by FL1, a surface-acoustic-
wave resonator, The intermediate fre-
quency (IF), which is the difference
between the received frequency and
the local oscillator frequency, is 500
kHz. The IF filter is composed of L3, L4,
and C16 through C20. After IC6 pro-
cesses the received RF signal, the

MON SOIUOIIBIT /664 YOIBN
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Fig. 2. The companion receiver for the Guardian takes advantage of the same reliable
design as the transmitter. Only one simple adjustment is needed to tune the antenna to

the Guardian’s RF frequency.

tfransmitted pulses appear at pin 9. An
unusual aspect of the design is L6, an
inductor that is created by an etched
pattern on the PC board. Because of
that, use of the supplied PC pattern is
an absolute must,

The companion decoder, IC7,
checks the incoming pulse train for
the correct address. If present, its valid
output terminal, pin 11, goes high for
the 2-%2 second duration of the trans-
mitted pulse trains. When the valid
output signal returns to a low state,
timer IC8 is friggered into operation.
The output terminal of IC8, pin 3, goes
high for a time period of about 11
seconds as determined by R22 and
C35, That output, in turn, enables IC9,
a timer configured as a 50%-duty-cy-
cle oscillator with a period of about Va

second. The output of IC9 drives a
piezo buzzer, which produces an at-
tention-getting audio signat that
alerts the user that a door of the vehi-
cle has been opened.

Power to operate the receiver is ob-
tained by a set of three "AAA” alkaline
cells connected in series to produce
4.5 volts. Current draw is only 3 milli-
amperes during standby, so battery
life will be in the hundreds of hours.
IC10 is a voltage-detector IC that al-
lows current to flow though LED2
when the battery voltage falls below
3volts. That alerts the user that battery
replacement is necessary.

Transmitter Construction. The

transmitter is built on a small, single-
sided PC board measuring about 1¥4

wwWwW americanradiohistorvy com

by 2% inch. It may be placed into a
small enclosure, and it is powered by
the vehicle’s 12-volt DC electrical sys-
tem. A suitable length of 50-ohm
coaxial cable is used to make the
connection between the fransmitter
board and the Guardian’s antenna.
Figure 3 illustrates the parts place-
ment for the transmitter, For all com-
ponents other than the RF module
MOD1, the transmitter is assembled
using standard through-hole wiring
techniques. A printed circuit board is
available from the source givenin the
parts list if you do not wish to etch and
drill your own. Regardless of which
source you use for the PC board, al-
ways clean the soldering surface with
steel wool and detergent before as-
sembly to remove any possible oxida-
tion or dirt. That procedure will
provide a clean metal surface and
dllow good solder joints to be made.
Rinse the board in cold water and dry
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Fig. 3. Here is the parts-plucement diagram for the Guardian’s transmitter. A single-
sided PC board makes the Guardian a suprisingly easy project to build. Only MOD] is
surface-mounted to the solder side of the board.

thoroughly before proceeding.

Insert all through-hole components
in their respective locations as shown
and solder them in place. It is impor-
tant to use 1% tolerance metal-fim

resistors as specified for R9-R12. Pay
strict attention to the orientation of all
solid-state devices and electrolytic
capacitors. The ICs should be sol-
dered directly into the circuit board

PARTS LIST FOR THE GUARDIAN RECEIVER

SEMICONDUCTORS

D5—IN4148, silicon diode

FL1—RO-2112, surface-acoustic-wave
resonator, integrated circuit (RF
Monolithics)

IC6—UAA320IT, UHF receiver,
integrated circuit (Philips)

IC7—MC145028P, digital decoder,
integrated circuit (Motorola)

1C8, IC9—LMCS555CN, CMOS
timer, integrated circuit

IC10—MNI13811-L, voltage detector,
integrated circuit (Panasonic)

LED2—Light-emitting diode, red

RESISTORS

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

R16—220-ohm, Y&-watt, surface-
mount

R17—680-ohm

R18—27,000-ohm

R19—42,200-ohm, 1%, metal-film

R20—221,000-ohm, 1%, metal-film

R21—100,000-ohm

R22—1-megohm

R23—220,000-ohm

R24—470-ohm

CAPACITORS

C12, C25—3.3-pE, ceramic-disc

C13—1.8-6.0-pE, trimmer (Mouser
24AA070)

C14—820-pF, ceramic-disc

C15—56-pF, ceramic-disc

C16, C20, C23—150-pF, ceramic-

disc
C17—6.8-pF, ceramic-disc
C18—27-pF, ceramic-disc
C19, C29—220-pF, ceramic-disc
C21—68-pF, ceramic-disc
C22—0.01-pF, ceramic-disc
C24. C32, C34. C36, C37—0.1-uF,
ceramic-disc
C26—3.9-pFE, ceramic-disc
C27—47-pF, ceramic-disc
C28, C31—1000-pF, ceramic-disc
C30, C35—10-pE 25-WVDC,
radial, aluminum electrolytic
C33—0.022-uE, Mylar

INDUCTORS

L2—Antenna coil (see text)

L3, L4—330-pH (Mouser 4318334
or similar)

L5—0.033-uH, surface-mount
(Mouser 434-07-033K or similar)

L6—See text

ADDITIONAL PARTS AND
MATERIALS

B1—4.5 volts, 3 alkaline cells, size
“AAA”

BZ1—Piezo buzzer, 3-5-volt DC (see
text)

S1—Slide switch, SPST, miniature
(Mouser 102-1211 or similar)

Hookup wire, enclosure (Pac Tec
K-HM-9VB or similar), PC
boards, optional 5-volt DC wall-
adapter transformer supply (Digi-
Key T309 or similar), etc.

for utmost circuit reliability since the
Guardian is a security device. Once
again, double-check the orientation
before soldering—any polarized
component placed backwards in the
circuit will cause an inoperative trans-
mitter and possible damage to one
or more of the parts.

The RF module, MODA, should not
be installed at this time. It will be done
later during transmitter test. That will
ensure that the module is not subject
to any voltage higher than 3.3 volts in
the eventthere is an error in the board
assembly. In the meantime, set the
fransmitter aside while the receiver is
assembled.

Receiver Construction. The re-
ceiver consists of two printed-circuit
boards that are stacked on top of
each other and housed in a small
plastic enclosure that contains a bat-
tery compartment. The receiver PC
board is double-sided, and the de-
coder board is single-sided. Etched
and drilled boards are available from
the source specified in the Parts List if
you do not wish to make you own
boards.

Assemble the decoder board first,
following the same precautions men-
fioned for the transmitter. Carefully
orient all solid state devices and inte-
grated circuits properly, following the
parts-placement diagram in Fig. 4. Be
sure to use 1% tolerance metal-film
resistors for R19 and R20.

1&_”‘5““.3
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The decoder board is also single-sided.
If you need to change the Guardian’s
address code, you can modify the traces
by cutting them and attaching jumpers,
or by changing the traces when etching
the board. Don’t forget to modify the
transmitter board to send the same
address!

(2
w
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Fig. 4. The decoder section of the Guardian’s receiver has an area reserved for

mounting the buzzer directly to the board.
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Fig. 5. The RF section of the Guardian’s receiver uses a combination of through-hole
and surface-mount components. Note the squiggly trace—it is actually an inductor
necessary for the circuit’s proper operation! The bottom side of the receiver board has
three components mounted 1o it. Be careful of the orientation of 1C6.

The body of BZ1 must be mounted in
such a way that when both boards
are stacked together, the entire as-
sembly will fit info the enclosure se-
lected for the receiver. If you are using
the items recommended in the Parts
List, drill a Y2-inch diameter hole in the
decoder board where BZ1 is to be lo-
cated. If not, then drill a suitably-sized
hole for the body of the buzzer you will
be using. Cement the buzzer in place

using silicon rubber or epoxy. Be sure
to observe proper polarity when wir-
ing the buzzer to the circuit. For max-
imum sound level, drill @ small hole or
a series of holes in the enclosure
where BZ1 is located.

The double-sided receiver board
must be assembled using good RF
construction techniques, and with the
proper through-hole components as
specified in the parts list. Use the

wpanar oo ricanradicohictan . ~on

parts-placement diagram of Fig. 5 to
locate the components that mount
on the top side of the board. All ca-
pacitors and inductors must be inser-
ted with a minimum amount of lead
length. Maximum component height
above the top of the assembled
board should not be over Vs2-inch so
that the two PC boards will fit into the
suggested enclosure mentioned in
the Parts List. Where a component
wire passes through both top and bot-

tom ground planes of the board, it

should be soldered on both sides.

Inductor L2 is a hairpin-type design
that is made from a piece of scrap Ys-
watt resistor lead. Use the dimensions
in Fig. 6 to make the inductor. Solder
surface-mount components LS and
R16 1o the top side of the board. Note
that one lead of C25 must be sol-
dered on both sides of the board to
make a connection for LS.

On the bottom side of the board,
IC6, C13, and FL1 are placed as shown
in Fig 5. Because of its unusual pack-
age design, the method used to mark
pin 1 of IC6 is depicted in Fig. 7. When
soldering IC6 to the board, center it
within the foil pattern on the board.
Carefully solder just one corner pin,
and check the position of the chip to
be sure all terminals are lined up with
the pattern, If it is necessary to read-
just IC6, it is easier to do so if only one
pin is soldered. Once IC6 is properly
oriented, solder the remaining termi-
nals, being very careful not to use ex-
cessive heat or short one terminal to
the next with solder. If inadvertent sol-
der bridges occur during placement
of ICé, use desoldering braid fo re-
move the excess solder. Capacitor
C13 is also surface-mounted to the
board. Be sure fo position C13 so that
the screwdriver adjustment terminal is
at ground potential. Filter FL1 mounts
through holes in the board and is sol-
dered from the top side.

Finally, two through-hole wires con-
necting the traces from the top of the
board to the bottom are required.
One is placed near FL1, and the other
at L6 (the inductor created by the
etched pattern on the PC board). Sol-
der carefully on both sides.

Receiver Power Supply. For non-
portable applications, the receiver
may be operated by a wall-mounted
power supply. Use a 4.5- to 5-volt, well-
fitered DC supply with a load-current
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PARTS LIST FOR THE
DETECTOR PROBE

DiH—ING0, diode

C38—4 7-pE ceramic-dist capacitor

R25—10,000-0hm, ¥a-watt, 5%,
carbon resistor

Mote: The following items are
available from A. Caristi, 69 White
Pond Road, Waldwick, N) 07463:
Set of three #iched and drilled PC
bourds, 529.75: 1C1, 36.75; [C4,
%6,75: ICH, §11.75; ICT. §6.75.
Add $5.00 for shipping and
handling. NJ residents add
appropriate sales tax. MOD1 and
FL1 are available from RF
Monolithics, 4347 Sigma Rd. ,
Dallas, TX 75244,
Tel: 214-233-2903. Receiver
enclosure is available from Pac
Tec, 8425 Executive Ave.,
Philadelphia, PA 19153, Tel:
215-365-B4(0.

rating of 25 milliamps. It is important
that the voltage applied to the re-
ceiver must never exceed 5 volts, or
IC6 might be damaged. The Parts List
specifies one suitable 5-volt DC wall-
transformer supply. If you wantto use a
power supply that has a rating great-
er than 5 volts, you can add a 5-volt
regulator circuit as shown in Fig. 8 to
reduce the output voltage to a safe
level.

Transmitter Test. The fransmitter
must be checked first so that it can act
as a signal source 1o test the receiver.
The test consists of two parts: First the
analog circuits are checked for prop-
er operation, then the transmitter
module is installed and its RF output
verified.

The transmitter will require a 12.6-
volt power source that contains ex-
fremely low or no ripple in the output.
A battery, not exceeding 12.6 volts, is
recommended. If you use a DC sup-
ply that has a millivolt or more of AC
ripple in its DC output, the detection
circuit will frigger, making it difficult to
test the transmitter properly. A volt-
meter, either digital or analog, is
needed to check voltages, and a frig-
gered oscilloscope will be handy to
observe fransmitted waveforms. Addi-
tionally, a simple diode detector as-
sembly may be constructed to verify
fransmitter operation. More about
that later.

Apply the 12.6-volt power supply to
the transmitter board, observing

proper polarity. The absolute max-
imum voltage allowed during the test
is 12.8 volts. The measured voltage be-
tween the cathode of D2 and ground
should be about 10.9 volts, and about
6.2 volfs from the cathode of D3 to
ground. If you do not obtain the cor-
rect readings, do not proceed until
the fault is located and corrected.
Components that should be exam-
ined carefully for proper value and
orientation include D1-D3, C1, and
C2. Examine the board carefully for
shorts, opens, or cold solder joints,
which may appear as dull biobs of
solder.

Create a sag in the 12-volt power
source by momentarily connecting a
low value resistor across the battery
terminals. You could use a 100-ohm
1-watt resistor or a 12-volt lamp for
that. If you are using a regulated
power supply, you could rapidly dis-
connect and reconnect the 12-volt
lead to the transmitter. The sag in volt-
age should trigger 1C3, and LED1
should light up for about 2-%2 seconds.
If LED1 does not light, check its orienta-
tion. You can test the operation of IC3
by momentarily shorting pin 2 to
ground. That should cause pin 3torise

. 1.-'4-|‘EEH
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Fig. 6. In order to make L2, bend a
scrap resistor lead to this size.
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Fig. 7. The component used for IC6 has
an unusual method of marking the
location of pin 1.

to about 10 volts for about 2-%
seconds, lighting up LED1. Also check
that pin 4 of IC3 is at the same voltage
as pin 8. If pin 4 is at a lower voltage,
IC3 will think the car engine is running,
and will not trigger. If that seems to be
the case, check voltage detector IC5
and Q1.

If LED1 can be triggered manually,
but does not sense a voltage sag, the
frigger-output level at pin 7 of IC2B
can be checked with an oscilloscope.
A sag of about 3 millivolts on the input
voltage is necessary to cause a nega-
tive going frigger pulse that goes to
zero volts. If the amplifier is not work-
ing, check all components associ-
ated with IC2. A new chip might be
necessary.

With LEDA reliably illuminating each
time the battery voltage sags, mea-
sure the voltage at pin 1 of IC1. Normall
indication is 3.3 volts, which lasts only
as long as LED1 lights. If IC1 does not
put out the proper voltage, check the
orientation of C3, D4, and IC1. Check
L1 for any assembly damage, as well
as any opens or shorts in the PC
board. You might have to replace IC1.

Temporarily connect the transmitter
board to the vehicle’s electrical sys-
tem, and verify that LED1 lights each
time a door is opened. The engine
must be off when making that test.

With the analog circuits working,
MOD1 may now be installed on the
fransmitter board. That component is
surface-mounted on the foil side of
the board. Before installing MOD1, all
power from the tests should be re-
moved. The four pins of MOD1 should
be lightly tinned, using a minimum of
heat from the soldering-iron tip. Addi-
tionally, the four pads on the PC board
should similarly be coated with a very
thin layer of solder. Doing so will great-
ly simplify achieving a solid solder
connection between MOD1 and the
foil pattern of the board.

Carefully note the location of pin 1
of MOD1 and pin 1 of the PC layout,
both of which are identified by small
dots. Using Fig. 3 as a guide, position
MOD1 over the four copper pads so

7805 T +6 VOLTS
5 — ovoc Y z
WALL 10025 GND 125
TTVAC — ADAPTER
. = COMMON

Fig. 8. If you want to mount the receiver at a permanent location, you can use
this circuit to power the receiver from a wall outlet in place of the batteries
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that pin 1 matches the corresponding
PC pad, and the remaining three
connections lie directly over their re-
spective pads. Be careful with the sol-
dering procedure to be sure the
hybrid module is properly oriented
and soldered in place. Use only
enough heat and solder to attain
good solder connections.

Detector Assembly And Final
Checkout. To fest the RF output of the
Guardian, a parallel-tuned detector
probe is used to view the signal on an
oscilloscope. Construction details for
the detector are shown in Fig. 9. The
tuned circuit of the detector probe is
composed of C38 and an induc-
tance that is composed of the ca-
pacitor leads formed into a Y2-inch
diameter circle and butt-soldered to-
gether. A germanium diode and re-
sistor complete the circuit. To view the
fransmitted RF pulses, an oscilloscope
probe set to a 1:1 attenuation is con-
nected across the resistor as shown.

Cut a piece of insulated solid wire
about 6-%2 inches long and connect it
to the antenna pad (pin 4 of MOD1) to
act as a temporary antenna. Apply
12.6-volt DC power to the transmitter
(as before, do not exceed 12.8 volts)
and trigger IC3 either manually or by
sagging the power supply. Note that
LED1 lights for a couple of seconds.

Adjust the scope for maximum DC
gainand place the pickup loop of the
detector probe near the antenna. Set
the sweep speed of the scope to 10
milliseconds per centimeter. When
LED1 is lit, you should be able to see a
display of 18 positive-going pulses, in-
dicating that the transmitter is send-
ing out a modulated RF signal.

If you do not see the pulse display,
check the detector probe to be sure it
is properly assembled. Check pin 15
of IC4 with the oscilloscope probe (set
to 10:1 attenuation) to verify the pres-
ence of the 3.3-volt peak-to-peak
pulse frain. If IC4 is not generating a
pulse frain, check the orientation of
IC4 and @1, along with R9, R10, R11,
R12, and C10. The encoder chip may
have fo be replaced. If the pulse train
is normal, check the orientation and:
solder connections of MODA.

Once all tests on the transmitter
board are done, it may be installed in
a small enclosure that has been
drilled o accommodate two power
leads and a coaxial cable. Use two

different colors for the power leads.
Red for plus and btack for ground
makes the best choice, as those col-
ors are aimost universal for auto-
motive electricai systems.

Receiver Checkout. Once the
fransmitter is working properly, it is
used to test the receiver. The as-
sistance of another person will be
handy in testing the receiver at a dis-
1/2-IMCH

DIAMETER
SCOPE

JOWNT

GROUND LEAD

PROBE ¥
8N

F——= DUTPUT

< Ra2s
10K

== COMMON

Fig. 9. This simple detector probe will
allow you to view the Guardian’s RF
signal on an oscilloscope. Follow the
dimensions and shape of the leads for
C38 exactly as shown in A; the probe’s
schematic is shown in B.
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Fig. 10. A simple length of wire forms a
Y2-wavelength antenna for the
transmitter.

tance from the transmitter. If you need
1o, the transmit time may temporarily
be increased by connecting addi-
tional capacitance across C9 in the
fransmitter. Connect a 6-%: inch insu-
lated solid wire antenna to the RF-
input terminal of the receiver printed
circuit board. Connect the probe of
an oscilloscope to pin 9 of IC6. Apply
4.5 volts DC power to the receiver
board, using either a set of three al-
kaline cells connected in series or a
well-regulated DC power source. Do
not power the receiver with any volt-
age greater than 5 volts, or you might
damage ICé.

When the transmitter is triggered,
the oscilloscope display should show

a group of 18 positive-going pulses—
areplica of the transmitted pulse frain
observed earlier during transmitter
checkout. Repeat the test with the
fransmitter further and further away.
When the transmitter is far enough
away to deliver a weak signal fo the
receiver, adjust C13 to obtain the
maximum possible pulse width as in-
dicated by the scope. The transmitter
will have to be moved a substantial
distance away to obtain a weak sig-
nal at the receiver. If you are not able
fo receive the transmitted signal, the
receiver RF board must be visually
checked for imiproper assembly.
Every solder joint must be examined,
especially those for IC6, L5, R16, and
FLA. Verify that the jumpers between
the top and bottom of the board near
FL1 and L6 have been properly sol-
dered. Check for short circuits and
proper component values.

Local-oscillator operating current
can be verified by measuring the volt-
age at pin 5 of IC6. Normal indication
is about 0.5-volt DC. A reading of zero
means that the local oscillator is not
working. If that is the case, check LS,
C25, C26, C31, R16, R17, and FL1.

When the RF board is operational,
connect it to the decoder board.
Three connections are needed:
power, ground, and the data line. Dis-
connect the power supply to the re-
ceiver board and follow the parts-
placement diagrams for the receiver
and decoder boards using 24-gauge
stranded insulated wire. If possible,
use different colors. Do not use solid
wire—it will break.

Disconnect any temporary capaci-
tor connected across C9. Apply
power to both the receiver and trans-
mitter. It is OK if the buzzer sounds
when the receiver is turned on. Move
the transmitter across the room and
frigger it as before. Each time LED1
goes out, the buzzer should emit a
series of rapid beeps for about 11 sec-
onds. The audio signaling time may
be lengthened by increasing the val-
ues of either R22, C35, or both.

If the buzzer is silent, check pin 11 of
IC7 to verify the existence of the valid
data output signal, which remains at
4.5 volts when the transmitter is oper-
ating, and zero when it is not. If IC7 is
not recognizing the pulse train, check
the IC and all components associ-
ated with that chip. Verify that the ad-
dress selected for both encoder and
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LOAD FULL ACTIVATION OF CABLE CONVERTER
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RECTIFIER PROJECTS

1586T-—~From TAB Books. A
treasure trove of exciting pro-
jects using SCR's and other |
low-cost thyristor devices for
power-control applications. In-
cludes a sophisticated burglar-
alarm system, an SCR-based
smoke- alarm system, a re
mote-control garage-door open
er, and a high-tech light dimmer
that uses the output from your stereo to modu-
late the intensity of your lights. And then there
are 20 more. To order—ask for book 1586T
and include your check for $12.95 (includes
s&h) in US and Canada, and order from —
Electronic Technology Today Inc., P.O. Box
240, Massapequa Park, NY 11762-0240. US
funds only, use US bank check or International
money order. Allow 6-8 weeks for delivery.
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decoder chips match. If the valid
data signal is present, check IC8, IC9,
and all components associated with
those ICs. Manually trigger IC8 with a
momentary short between pin 2 and
pin 1 (ground). That should cause pin 3
to rise o about 4 volfs for a period of 11
seconds. If both IC8 and IC? work cor-
rectly, check the buzzer wiring and the
buzzer itself. Once the receiver passes
all tests, it may be assembled into the
enclosure.

Transmitter And Receiver Anten-
nas. Since they control the maximum
attainable operating range, the
fransmitting and receiving antennas
are the most critical parts of a low-
power system such as the Guardian.
Fortunately, they are easily built.

For portable receiver operation,
the receiver antenna is simply a 6-%2
inch piece of insulated solid wire that
is connected 1o the RF input terminal
of the receiver board, and bent to fit
inside the periphery of the enclosure.
The length chosen is a Ya-wavelength
antenna. For non-portable applica-
tions, a Ya-wave or Ya-wave (13-inches
long) vertical-ground-plane antenna
could be used. Note that the greatest
possible operating range will be
achieved using a well-constructed re-
ceiving antenna.

The transmitter antenna is a Ys-or Y-
wavelength ground-plane antenna
that is driven by MODA. The shield of
the coaxial cable and the vehicle’s
chassis make a very good ground
plane. Most applications will need the
transmitter to be placed a short dis-
tance away from the antenna. A
length of 50-ohm coaxial cable must
be used to make the connection. Use
Fig. 10 as a guide when constructing
the transmitting antenna. Note that
extremely short connections must be
used when attaching the center wire
and shield of the cable to the RF out-
put and common pads of MODA,

Transmitter Installation. The best
place 1o locate the transmitter is near
or under the dashboard of the vehicle
so that the length of coaxial cabie is
short. The enclosure should be se-
cured to the vehicle so that it does not
move around when driving. Best oper-
ating results will probably be obtained
with the fransmitting antenna placed
in a vertical direction at the center of
the windshield of the vehicle, The wire
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may be secured to the glass using
fransparent tape or even a quick-set-
ting epoxy or instant-bond glue. Be-
fore mounting the antenna perma-
nently, make sure it does not interfere
with the drivers view of the road
ahead—most, if not all, states have
laws about just such a situation. If you
wish, other locations for the transmit-
ting antenna may be selected. Alittle
experimentation with position and
antenna length will indicate which lo-
cation in your vehicle will provide the
best range for the system.

Power to operate the transmitter is
obtained from any wire in the elec-
trical system powered by the 12-volt
battery, so that the circuit is energized
when the vehicle is parked. In most
vehicles, the best selection will be the
hot lead that feeds the dome lamps.
The ground lead of the transmitter
may be connected to any metal part
of the vehicle.

Using The Guardian. The transmitter
is always on duty, so no attention to it
will ever be required. It will automat-
ically transmit a burst of coded pulses
each time a door is opened. It will
even make one last fransmission if a
would-be thief disconnects the bat-
tery of the vehicle!

It would be a good idea to have an
assistant open and close a door of the
vehicle several times while operation
of the receiver is checked at different
locations. This will provide information
as o the range of the system. Tests on
the authors prototype demonstrated
a useable range in excess of 200 feet
for line of sight transmissions, using the
portable receiver.

Battery-operated receivers should
be turned on only when itis desired to
monitor the status of the vehicle, such
as when parked nearby out of sight.
Upon power-up, the piezo buzzer may
emit a series of beeps. When the re-
ceiver becomes silent, it is ready to
receive a tfransmission, The receivers
LED indicator is a low-battery warmning
and it will not illuminate until it is time
o replace the battery. If the receiver is
powered by a wall-adapter supply, it
may be left on continuously so that
the vehicle is protected at all times
when it is parked nearby.

That's all there is 1o it! Why not start
building your Guardian today so that
it can begin watching overyour car as
soon Qs possible., Q
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BUILD THE
PCDrill

Build a PC controlled drilling
table that simplifies the task of
making printed-circuit boards.

ast month, we showed you the
Lconsfrucfion details for a step-

per-controlled PC-board drili-
ing system that can provide 0.001-
inch accuracy in driling boards as
large as 6 by 8 inches, yet costs less
than $100 to build. This time, we'll align
the device and discuss the software
used to control it. We'll also show how
to build a low-cost custom power sup-
ply that provides the steppers with
enough torque 1o do their job (As dis-
cussed last time, the power supply
should provide about 5.75-volts DC. A
standard 7805-based power supply
just doesn't provide sufficient voltage
to produce the torque necessary to
cornpensate for minor mechanical
resistance from slightly misaligned
components) Last, we'll provide a
bonus option that greatly enhances
the system’s ease of use.

Prealignment Tasks. Before begin-
ning alignment, make sure the follow-
ing tasks have been accomplished.

1. The threaded rods should be as
straight as possible. You can check
straightness by removing the rod and
chucking it in a variable-speed hand
drill. As the rod rotates, note any wob-
bling of the free end caused by bow-
ing of the rod. Lightly fiex the rod inthe
opposite direction o minimize wob-
ble.

2.The universal shaft coupler should
be centered on the threaded rod.
Again, chuck the rod (with the univer-
sal coupler on the free end) and ro-
tate slowly, noting any wobble. Adjust
the set screw and coupler position as
necessary to minimize wobble. Re-in-
stall the rod.

3. Check whether the mating sur-
faces of the drivers are parallel with
the rod. (The mating-surface of the
table driver contacts the table bot-

JAMES J. BARBARELLO

tom. The mating surface of the drill
driver contacts the drill caddy) If noft,
machine those surfaces to be as par-
allel as possible with the attached
rod.

Table Alignment. The optimum op-
eration of PCDrill occurs at a point
that represents a balance among
several physical and electrical
characteristics of the device. For in-
stance, locating the table guide as
close as possible to the table track
would minimize sideways movement,
but would also make the table prone
o binding. Thus, we need fo balance
the adjustments for the positions of
the stepper motors and guides, the
positions of the limit switches, and the
tightness of the screw holding the ta-
ble driver to the table.

Table alignment consists of three
adjustments: the position of the table
stepper motor (MOT1), the position of
the table guide, and table-driver
screw tightness.

Begin by loosening the screws hold-
ing MOT1, allowing it to move slightly in
all directions. Place a business or in-
dex card vertically between the out-
side of the table rail and the inside of
the table guide. Pull the table and
table guide toward the table rail and
fighten the table guide screw. Re-
move the card. The table shouid be
able to move slightly in the y-direction
(foward and away from the table rail).
Loosen the wood screw holding the
table drive so the table can rotate
free of the table drive.

Power the unit and connect it to

wwwe americanradiohistorv-com

your PC’s parallel port. Load and run
the PCDRL program shown last time.
Using option 1 (“table towards step-
per) and 2 (‘table away from step-
per”), move the table back and forth.
If MOT1 “chatters” (stalls or hesitates) at
any point, move it slightly. If the table
guide binds on the table rail, readjust
as necessary.

When you are satisfied that the ta-
ble moves as freely as possible along
its 8-inch travel, lightly re-tighten the
MOT1 screws while keeping MOT1 in
position. Now move the table so that
the edge closest to MOT1 is about 1
inch away from the drill bit. Place the
table-zero assembly under the table
and slide it toward the table driver
until you hear the switch’s plunger
click. Mark that position and install the
table-zero assembly with a single #8
X ¥%-inch sheet-metal screw.

Use the software to move the table
first toward MOT1, and then away from
MOT1. When the table drive contacts
the switch, movement should stop. If
not, recheck your wiring to ensure that
you have not inadvertently con-
nected the table-limit switch to the
drill limit switch holes on the PC board.

Drill Alignment. Adjusting the drill is
similar to adjusting the table. First
loosen the nuts holding the drill step-
per motor (MOT2). Place a business or
index card vertically between the out-
side surface of the drill rail and the
inside surface of the drill guide. Pull
the drill caddy and drill guide toward
the drill rail and tighten the guide
screw. Remove the card. The drill

MON S2IUON8(T /661 Yorew

F-3
-t


www.americanradiohistory.com

Electronics Now, March 1997

&H
N

—
MoTZ
MOT!
BIT
:@m DRILL i

Eé

Fig. 1. The marking procedure starts with the drill table in some arbitrary position.
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Fig. 2. The first step of alignment is to move the drill under software control to
position (0,0) and mark the table at the point where the drill bit makes contact.

should be able to move slightiy in the
x-direction (foward and away from
the drill rail).

Running the software, use option 3
("drill toward stepper”) and 4 (“drill
away from stepper”) to move the drill
back and forth. If MOT2 chatters at
any point, move it slightly. If the drill
guide binds on the rail, readjust as
necessary. Make sure that the drill
caddy stays flat against the horizontal
surface of the drill rail, and that the
threaded rod is equidistant from the
vertical surface of the drill rail all
along its length. Adjust MOT2 as nec-

essary to obtain that condition.
When you are satisfied that the drill
moves as freely as possible along its 6-
inch travel, lightly retighten MOT2s
nuts. Finally, move the drill caddy
away from MOT2 and ensure that it
stops when it contacts the limit switch.,

Marking the Table. To ensure accu-
rate drilling, the table must be marked
with a reference, in this case two per-
pendicular lines. One line is parallel to
the movement of the table; the other,
parallel to the movement of the drill.
Where the lines intersect is point (0,0).

In the data file, all hole positions are
specified relative to that point.

Assuming that the table is at some
arbitrary position, as shown in Fig. 1,
bring the table and drill to (0,0) using
the software. With a bit installed in the
drill, push the drill down and mark
where the bit contacts the tabie, as
shown in Fig. 2,

Using PCDRL option 3 ("drill toward
stepper”), move the drill about 5
inches away from (0,0). Push the drill
down and mark the table, as shown in'
Fig. 3. Return the drill to (0,0).

Using PCDRL option 1 (‘table to-,
ward stepper”), move the Table about,
S inches away from (0,0). Push the drill-
down and mark the table, as shown in[
Fig. 4. Return the drilito (0,0). Now draw
one line from (0,0) to (0,5), and an-
other from (0,0) to (5,0). !

That completes marking the table.:
When you drill a PC board, you will
place its reference corner at (0,0),:
and its x axis along the y = 0 line, as
shown in Fig. 5.

To avoid damaging the table and'
the drill bit during drilling, cut a piece
of cardboard and position it under
the PC board. Affix the board to the
cardboard with masking tape, and
the assembly to the table with more
masking tape. When you drill, the bit
should penetrate the cardboard only.

The Setup Files. We use two plain
ASCIl text files to supply data to the
program that controls drilling: DRL-
SETUP provides general setup infor- -
mation, and *.DRL files contain the drill
location data. Both files should be
stored in the same directory as the
PCDrill application program.

The setup data file (DRLSETUPDAT)
provides information on which paral-
lel port to use, stepper speed, rotation
to linear-motion constant, and .
whether the startup message should
appear. Each item appears on a sep-
arate line in the file. Listing 1 shows a
typical setup file.

Line 1 (888) tells PCDrill to use the
parallel port located at address 888
decimal. Line 2 (2000) tells PCDrill to
delay by a factor of 2000 while ener-
gizing the motor. This is a relative val- |
ue, suitable for use on a 33-MHz 486.
By comparison, a 4.77-MHz 8088
would use a value of 4, PCDrill uses '
Line 3 (869) to convert between coor-
dinate locations in inches to the re-
quired number of revolutions of the
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stepper motor. Unless a different
threaded rod is substituted for the %1e-
inch rod specified, the value will al-
ways be 869. The fourth entry (Mes-
sage) tells PCDrill that the startup
message should be displayed. To
avoid displaying the startup message,
the entry can '‘be changed to “NO
Message.”

You can use the setup file to
customize operation to your system
and preferences. For example, Listing
2 shows the resulting setup file for
using PCDrill on parallel port 2 (956
decimal) on a 75-MHz Pentium with
no startup message.

PARTS LIST FOR THE
PCDRILL POWER SUPPLY

R1—1000 ohms, Ys-watt, PC mount,
trimmer potentiometer

R2—2200 ohms, Ys-watt, 5% carbon
resistor

C1—1000-pF, 16-volt, electrolytic
capacitor, radial leads

C2—1-uf, 16-volt, electrolytic
capacitor, radial leads

ICI—LM3I7T adjustable regulator,
integrated circuit, TO-220 case

D1, D2—IN4003, silicon-rectifier
diode

Ti—Step-down transformer, 117VAC
t0 6.3VAC CT, 1.2A secondary

TO-220 heat sink, PC board, wire,
hardware, etc.

Note: The following are available
from James J. Barbarello, 817
Tennent Road, Manalapan, NJ
07726, Enhanced software (PCD-
S, $12, specify disk size); PC
Board (PCD-PC, $17); Drill caddy
kit, consisting of spring, drill
caddy sides, drill caddy slides, and
drill holder (PCD-DC, $15). NJ
residents must add appropriate
sales tax. The author will answer
any questions accompanied by a
self-addressed stamped envelope.

PARTS LIST FOR THE
OPTIONAL SWITCHED
OUTLET

SOl—Duplex wall outlet, 117-volts
AC

S1—Momentary pushbutton switch,
250-volt, 1-amp (RadioShack
275-618 or equivalent)

6-12 ft. 3-prong extension cord,;
plastic project box (RadioShack
270-233 or equivalent), strain
relief for extension cord mounting
(RadioShack 278-1636 or
equivalent), mountigg hardware,
etc.
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Fig. 3. The next step is to move the drill to (0,5) and mark the table as before. Moving
the table is done using option 3 in the PCDRL program presented last month.

——

™ MOT2
MOT1

(0.5)

o

APPROX

(0,0) (5,0)

[ ] [ ]

APPROX

|

Fig. 4. The third step is to move the drill to (5,0) and mark the table. Then connect the

two points back to the origin (0,0).

The value 5000 in line two is an esti-
mate; you'll have to determine the ex-
act value by trial and error. If the
motors go 100 slow, try decreasing the
value. If they stay still and whine
(meaning they are trying to turn too
fast), fry increasing the value.

The data file is also a plain ASCIl text
file. Data files are usually saved with
the extension DRL; an example file
appears in Listing 3.

The first two lines contain general
information; the remainder of the file
consists of coordinate pairs. Line 1 is
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descriptive text that the program dis-
plays on-screen during operation.
Line 2 specifies the overall dimension
(in inches) of the PC board described
in the file. After that come the drill
points, In Listing 3, the board is 5.8
inches long by 6 inches wide, with the
5.8-inch dimension flush to the y=0
line (x-axis).

To create the hole data for a board,
designate one corner of the board as
(0.0). Overlay the board with a 0.1-inch
grid. Then, working from the desig-
nated corner, measure the X and Y

MON SOIUOLOB|T /66 L UMIEW

P -]
w


www.americanradiohistory.com

Electronics Now, March 1997

&
&

e

MOT1

i S

MOT2

specifying hole locations.

The Control Software. The cpening
screen of the PCDrill application pro-
gram is shown in Fig. 6. The program
has an overall Windows-like look and
feel, but it’s strictly a DOS program that

—_— <
—

/
= W e,

TYPICAL

PC

/ BOARD

Fig. 5. To use PCdrill once the marking is done, the board is placed with its reference

corner at (0,0) and its x axis along the y=_0 line.

distances to each hole. Holes do not
have to lie precisely on the grid; a
value of 32145 is perfectly accept-
able. PCDrill will use whatever values
you specify and move the drill as
close as it can to that location. Also, if
you use a PC-board layout program
that creates an (xy) drilling location
output file (e.g., an Excellon drill file), it
can be readily converted to PCDrill
format.

Here's a hint fo use when creating
your data file: To minimize drill and
table movement, alternately move
up and down the board in regular
steps (e.g., up column 1, down column
2, up column 3, and so on) when

Flle

LISTING 1—EXAMPLE SETUP FILE

has been tested on everything from a
4.77-MHz 8088 to a 100-MHz Pentium.
There are several options on the
application menu. Select one by
pressing the Alt key plus the high-
lighted key (e.g., Alt+F activates the
File menu). Both the File and the Drill
menus contain submenus; simply
press the highlighted key to activate
the corresponding item. Table 1 sum-
marizes available commands.

Note: Allcommands are fully imple
mented in the version available frorr
the source given in the Parts List. A trial

version is available on the Electronics

Now FTP site (ftp.gernsback.com/pub/

PcBASED PC BOARD DRILLER
A ;

PC DRILLER

(c) 1998, JJ Barbarello, Manalapan, NJ 07726

Access Functions by pressing ALT and the
highlighted key. EX: <ALT> F selects the

File Function. Access sub-functions by
Pressing the highlighted key alone. EX:
O selects Open under the File Function.

Press Any Key..

Help

888
2000
869
Message

Fig. 6. Here's the opening screen of the full version of the PCdrill application
software. Though it has a Windows look and feel, it is DOS based. A trial version is
available from this magazine’s FTP site (fip.gernsback.com/pub/EN ).

TABLE 1—PCDrill PROGRAM OPTIONS

LISTING 2—EXAMPLE SETUP FILE Option Sub-Option Action
956 File Open Open a drill file and load in the drilling data.
5000 Exit Exit the program (End).
869 DOS shell Access DOS from withint the program.
NO Message Init Manual Initialize hardware to 0.0 when this sub-option is
selected.
Auto Initialize hardware to 0.0 when the Drill, Auto sub-function
is executed.
LCHSTIRI2- SKANEME. B AUEINES Drill Manual Move hardware to any x,y location manually entered.
MY PC BOARD. Version 2.0. For use Auto Executes a previously-loaded drill file. Drilling can begin
with Project 123. Last revision: 2/1/36 at any hole number.
5.8,6 Alignment Provides complete control over the table or drill
5,1 movement.
1.2,1 Help Reads and displays the DRLHELP.DAT file.
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117 VAC

Fig. 7. This adjustable power supply uses an LM317 10 provide a regulated source for

driving the stepper motors.
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Fig. 8. Use this parts-placement diagram when mounting parts on the power supply’s

PC board.

l‘ 1.9 INCHES

4—X (0,0)

Here’s the foil pattern for the power supply PC board. To make it easy to follow, it is

shown at 200%

EN/pcdrill.zip). The trial version does
not include Init, Alignment, or Help
menus. In addition, the File Open sub-
menu is not implemented, as the trial
version automatically loads a file
named PCDRILL.DAT. Also, the trial ver-
sion only reads files with a maximum

of 32 holes. Last, the Drill menu con-
tains only the Auto submenu.

Power Supply. Figure 7 is the sche-
matic of a simple adjustable power
supply that costs around $10 to build.
The transformer can be any model

LISTING 4—PCdrill POWER-
SUPPLY PCB FILE

PCDrill POWER SUPPLY PCB - V951128

U T ¢ L I - T
NNN&&'\IQ&WUI\IQO

trr o NDPLONDOD R LWR ==

WHITE

117VAC UNSWITCHED

SO1-b
SWITCHED

Fig. 9. The optional AC outlet switcher
allows you to apply power to the drill
only when needed.

with a center-tapped voitage be-
tween 6.3 and 9. The circuit includes
full-wave rectification, filtering, and
an adjustable voltage regulator (IC1,
an LM317). With a 1000-ohm potenti-
ometer for R1, the output can be ad-
justed between about 1.2- and 6.65-
volts DC.

We need an example to show end-
to-end operation of PCDrill, so we
may as well use the PC board for the
power supply. For convenience in de-
veloping the data file, each hole in
the layout, which is found elsewhere in
this article, is numbered, and the
layout is shown at twice size (200%) to
make it easy to follow. The data file
(PCBOARD.DRL) appears in Listing 4.

(Continued on page 66}
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MANY SECURITY SYSTEMS CAN AU-
tomatically call a central
monitoring station to report a
problem. But what do you do if
the burglar, who is always try-
ing to stay one step ahead of
technology, walks up to your
telephone line at the side of your
home and cuts the wires? Ac-
cess to most phone lines can be
accessed and cut easily. Consid-
er the degree of freedom given to
the utility meter reader who rec-
ords your meters readouts for
gas, water or electricity. The
thief has the same opportunity
for access. Heres a new twist:
With the new telephone inter-
face used in overhead lines, the
burglar can easily unplug the
central office line to your home
without cutting a wire! No mat-
ter how you slice it, the phone
line is vulnerable.

The Phone Line Monitor is an
easy-to-build electronic gadget
that will detect when the phone
line has been cut. It ignores nor-
mal phone signals such as the
phone being off hook and the
ringing voltage. The Monitor is
designed to work with virtualily
any security system, and will
provide a signal to your home
alarm system any time the
phone service is interrupted.

The circuit

A typical phone line from tele-
phone company's central office
has from 24 to 48 volts DC on it
when all telephones are on
hook. When you take a phone
off hook {(pick up the phone),
loop current flows in the circuit
and the line voltage drops to be-
tween 7 and 14 volts. This is the
voltage the telephone set uses to

PHONE LINE
MONITOR

A cut telephone line
‘can trigger your home

security system into action.

JAMES MELTON

dial out and power any extras
(such as a speakerphone)} while
you are talking.

When you receive a call, an AC
voltage of approximately 90
volts at 20-30 Hz is impressed
on the DC voltage. For this rea-
son, any monitor you build for
your phone line must be able to
ignore the ringing voltage, oth-
erwise you will get false alarms
every time someone calls you.

Figure 1 is the schematic di-
agram of the Phone Line
Monitor. Note that 12-volt DC

power is connected to the unit
via solder pads C (positive) and
G (ground) on the PC board.
This power should be supplied
from your home security sys-
tem, since it will have battery
backup and thus will be as relia-
ble as your base security sys-
tem. The input from the
telephone line is fed to pads A
and B. Polarity is not important
to the monitor because the in-
put is rectified by the full-wave
bridge rectifier formed by di-
odes D3-D6. Connecting the
phone line to the Phone Line
Monitor in no way diminishes

FIG. 1—SCHEMATIC DIAGRAM for the Phone Line Monitor. Notice that three of the
unused comparators have their inputs and outputs connected together and then to

ground.
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A Small View of Telephone History

Until the 1970’s, there was only one
instrument you could connect to the
telephone line—the telephone supplied
and installed by the phone company. As
technology advanced, the phone com-
pany would interconnect an acceptable
telephone answering machine. That
was about it. Then, equal access and
the breakup of the phone company pro-
duced two extremely significant events:
Modular wiring, and competition. Not
enough good words can be written to
cover how handy, reliable and versatile
the modular wiring concept has be-
come. From voice grade analog basic
telephone service to the 100-150 mega-
bit and higher ATM (asynchronous
transfer mode) digital service being pro-
posed, one basic style of connector can
handle it ali!

Then there was the concept of equal
access. Not only did other big compa-
nies have equal access to providing you
long distance or even local access ser-
vice, but local independent companies
had the right to provide you with home or
office wiring. You could even do the wir-
ing yourself! No one who has grown up
after the concept of equal access took
root can realize how jealously the tele-

before that time.

Equal access had one other signifi-
cant benefit for the consumer at home:
Other companies could sell you equip-
ment you could attach to the phone sys-
tem (modular plugs to the rescue again)
and, as long as the equipment did not
cause interference to the central office
equipment, everyone was happy. Now,
commercial equipment manufacturers
have some strict rules they must adhere
to in the area of protection and inter-
ference.

Most of the rules require that the
equipment does not do any harm to the
phone company equipment. Here's the
legal loophole: If you are not making
equipment commercially, and you are
using a self-made project for your own
home, you are within the limits of the
rules as long as the equipment does no
damage.

if the project you made or purchased
and attached to the telephone line cre-
ates a problem with the circuit, the tele-
phone company will ask you to remove
it. You are obligated to do so. If you do
not, the telephone company will discon-
nect your phone service, S0 you might
as well do what is required and fix the

phone company guarded its phone lines offending gadget or appliance. Q
GROUND
A B o] G -
o o +O o- o
| eone | 12v
D3 D5 Rlz T NG
RELAY OE
' p? RY1
1
A3 ct IC1 NC
D4 D6 ‘ D2 D1 LM339
aF
COMMON

FIG. 2—PC BOARD SILK SCREEN diagram on the non-foil side of the board locates
placement and polarization of parts. Location of pads for external connections are pin

pointed.

phone service and its presence
on the line will be unnoticed by
you and those who call you.
The rectified or polarized volt-
age from the bridge rectifier is
fed to a long time-constant filter
formed by R2 and C1. This filter
includes a Zener diode (D2) that
limits the voltage maximum
charge on C1 to 12 volts during
normal operation. Resistor R3

provides a high-resistance
shorting path to drain the
charge from C1 when there is no
input voltage. This is the re-
sistor that sets the time delay
for activating the alarm.

The trigger voltage for com-
parator ICl-a is generated by R1
and D1. Diode D1 is a 5.1 volt
Zener whose output is fed to the
inverting input (pin 4) of ICl-a.

PARTS LIST

C1—4.7uF, 25V aluminum elec-
trolytic

D1—1N5338A Zener diode, 5.1 volt,
5 watt, axial leads

D2—1N5349A Zener diode, 12 volt,
5 watt, axial leads

D3-D6—1N4001 silicon diode, 50 V,
1A

IC1—LM339N quad comparator

R1—10,000-ohm, Y-watt, 5% re-
sistor

R2—100,000-ohm, Y-watt, 5% re-
sistor

R3—680,000-ohm, Ya-watt, 5% re-
sistor

RY1—Relay, mercury-wetted, 12-
VDC coil, (Claire HGJJM5111
p00, or equivalent)

A complete kit of parts including the
mercury-wetted relay is available
from SotarWorks, PO Box
541132, Grand Prairie, TX
75054-1132 for $69.95. Add
$3.00 for postage and handling
per order.

_1

‘4—' 2 INCHES

FOIL SIDE VIEW of the printed circuit
board shown same size.

T
'

With the inverting input at 5.1
volts, any voltage above 5.1 on
the non-inverting input (pin 5)
will cause the output of the com-
parator to go high. Since the
output of IC1 is tied to the relay

Continued on page 124

MON SOIUON03|T /661 Yoew

&
-~


www.americanradiohistory.com

Electronics Now, March 1997

-]

3
B

: . COMFJTER
HANCBOOK
3-d Edition

s
A

BUILD YOUR OWN
TEST EQUIFPMENT

1552637 $16.95 5= R N 1574875 $19.95

How to Read ; . .
* Electronic Circuit - : E’gctr@n"a
Diagrams ‘ Ceirse

¢ Edition
2n0 Eftor

The leading source of information for electronics hobbyfsts for over 30 yeafs!

TERIRIERg & feyurig
Salid-Rate Tvs

" R c..——],m. Tod
e ' TROUBLESHOOTING
Watie rlshr AND REPAIRING
Tch::;!_l?rdm| CONSUMER

ELECTRONICS

PROTODIOAE
AHPLIFIERS

0112738-XX $45.08 024247X $49.00 0157537-XX $44.95 0380899-XX $60.00 0156492 $34.95
Counts as 2 Hardcover Hardcoves/Counts as 2 Hardcover/Couits as 2 Hardcover

[ e Mgucer Girp
Understandin
Electricity and
Electronics B ol
. . | =eference anua:

e | Jus tura

87375 $24.95 0582165 $19.95 0673764-XX $54.95

073092X $19.95
Hardcover Hardeover/Counts as 2

= . ]
ROEOT EUILDER'S
BONANZA
99 INEEPENSIVE
ROEQTICS PROJECTS

Designing, Builing ond Tessing
Your Owe Speoks- Sgsiem

il MoACR

It =Y -

0331298-XX $89.50 1561579 $17.% 0428433 $60.00
Hardcover/Counts as 2 Hardcover

As a member of the ELECTRONICS BOOK CLUB® you'll enjoy receiving Club bulletins every 3-4 weeks con-
taining sxciting offers on the latest 200k in the field at savings of up to 50% off the regular publishers’ price:. If you want the Main selec-
tion, de nothing and it will be shigped automatically. If you want another book, or no booﬁ at all, simely ~2turn the reply form to us by
the date specified. You'll have ot least 10 days to daxide. If you ever recee a book you don’t want due t lote delivery of the bulletin,:
you car: refurn # at our expense. Your enly obligatior: is to purchase 3 more: books during the next 12 manths, after which you may can-
cel your membership at any time. And you'll be eligible for FREE BOOKS through our Bonus book Program.

A shipping’handling «harge and sales tax will be added to oll orders. Allbooks are softcover unless otherwise noted. If you select a book that counts o. 2 cisaices, write the book number in okt
box and XX in the nest. {Publishers’ prices shown; ©1997 E8C L 4 .

5 e e

1571468 $18.95

0717753 $19.95

2 PHONE: 16147593666 (8:30 a.m. to 5:00 p.m. EST Monday-Friday) ® ;_ FAX: 1-614-759-3749% {24 hours a day, 7 doys a week)

WWW-americanradiohistorv.com


www.americanradiohistory.com

5 BOOKS
oy $4.95

VALUES TO $258.95

yCR

0304084-XX $24.95 9120989-XX $69.95 0650780 $24.95 0242046 $39.95
Counts as 2 Counts as 2 Hardcover

0707618 $19.95

MICROWAVE

882138X $32.95 0239193 $27.95 0053553 $50.00 9119018 832 95 0156786 $24.95 1576568 $21.95
Hardcover Hardcover Hardcover

R e
trdursstien & Srminar

TER=

0241996 $44.95 0303932 $17.95 0236135-XX $40.00 0196230 $39.95 0305226 $34.95

Hardcover Hardcover/Counts as 2 Hardcover Hardcover
.
i
“ 8 STaT e ]
=y S PNEUMATICS
=0 e
————— o
‘ ] q WACEUAE ACTEATONS

0443017 XX 350 00 155016X $34.95 030419X $55.00 5871491-XX $19.95 0044392 $12.95 0535469 $29.95
Hardcover/Counts as 2 Hardcover Hardcover Counts as 2 Hardcover
e H
] ]
== Electronics :
! = Book Club® A Division of The McGraw-Hill Companies, .
] P.O. Box 549, Blacklick, OH 43004-9918 ]
| O YES! Please send me the books listed below, billing me just $4.95 plus shipping/handling & tax. Enroll me as a member E
E of the Electronics Book Club® occordmg the terms outlined in this ad. If not satisfied, | may return the books within 10
1 days without obligation and have my mem ershlp cancelled. '
' | o T = T z. ™ =3 = 1 ]
d If you select @ book that counts as 2 choices, write the book number in one box and XX in the next. '
(] )
i Signature \
' {required on all orders) |
)
! Address/Apt. # E
)
1 City/State o i
[} )
E Zip Phone i
H Valid for new members only, subject to acceptance by EBC. U.S. orders are shipped 4th Class Book Post. Canada must remit in U.S. funds drawn on U.S. banks. Applicants outside the i
v U.S. and Canada will receive special ordering instructions. Publishers’ prices shown. A shipping/handling charge & sales tax will be added fo all orders. RE397C
L J

www americanradiohistorvy. com

MON SOIUOIDB(T L6611 YoIep

[2.]
-h


www.americanradiohistory.com

Electronics Now, March 1997

(3]
N

Low-pass, high-pass, band-pass and notch—they’re all here!

ELECTRONIC FREQUENCY-SELEC-
tive AC filters (filters) are cir-
cuits that favor some frequen-
cies and discriminate against
other frequencies. Frequencies
that pass through the filter with
little attenuation are the pass-
band, while attenuated fre-
quencies are the stopband.
Filter circuits are classified in
several ways: Passive vs. active,
analog vs. digital vs. software,
by frequency range (e.g. audio,
RF, or microwave), or by pass-
band characteristic. Passive fil-
ters are made of various
combinations of passive compo-
nents such as resistors (R), ca-
pacitors (C), and inductors (L).
In general, passive filters are
lossy; they attenuate the signal

and amplification might be ulti-
mately required. Active filters,
on the other hand, are based on
active electronic devices such as
a transistor or an operational
amplifier along with passive
components (R, C, and L) that
determine frequency. The pas-
sive components are custom-
arily composed of resistors and
capacitors for they are cheaper
and easier to obtain than induc-
tors.

There are all kinds of filters.
Active filters use analog linear-
circuit techniques such as
those applying to operational
amplifiers. Digital filters use
digital IC devices, and are often
based on capacitor-switching
techniques. Software filters im-

www.americanradiohistorv. com

plement solutions to frequency-
selective equations using com-
puter programming tech-
niques.

Filters are also classified by
frequency range. Audio filters
operate from the sub-audio to
ultrasonic ranges (near-DC to
about 20-kHz). RF filters oper-
ate at frequencies above 20-
kHz, up to about 900-MHz. Mi-
crowave filters operate at fre-
quencies greater than 900-
MHz. These range designations
are not absolute, but do serve to
indicate approximate points at
which a change of design tech-
nique generally takes place. The
filter circuits discussed in this
article are audio-active filters
that have a passband between
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the sub-audio and the low-ul-
trasonic regions.

Finally, filters are classified by
the nature of their frequency-
response characteristics. This
method of categorizing filters
takes note of the filter's pass-
band and stopband. Low-pass
filters, high-pass filters, band-
pass filters, and stopband filters
will be discussed in this article.

Filter characteristics

Figure 1 shows the frequency-
range categories for ideal fil-
ters. Alow-pass filter has a pass-
band from DC (zero Hertz) to a
specified cut-off frequency (f)).
All frequencies above the cut-off
frequency are attenuated, so
they are in the stopband. A
band-pass filter has a passband
between a lower limit (f,) and an
upper limit (f;). All frequencies
lower than f, or greater than f;
are in the stopband. A high-
pass filter has a stopband from
DC to a certain lower limit (f,).
All frequencies greater than f,
are in the passband.

FIG. 1-IDEALIZED frequency-responses
curves for low-pass, bandpass and
high-pass AC fiiter circuits.

A stopband filter response is
shown in Fig. 2. This filter at-
tenuates frequencies between
lower and upper limits (f5 to fg),
but passes all others. When the
stopband is very narrow, the
stopband filter is called a notch
filter. This filter type is often
used to remove a single, un-
wanted frequency. An example
of such an application is re-
moval of unwanted 60-Hz inter-
ference (AC hum) caused by
proximity to the AC power line.

Ideal vs. practice
The frequency-response

FIG. 2-IDEALIZED frequency-response
curve for stopband AC filter circuits.

FIG. 3-TYPICAL LOW-PASS FILTER passband frequency-response curves for first,
second and third-order Butterworth filters.

curves shown in Figs. 1 and 2
are idealized. In real life the cor-
ners of the curves are rounded
and not squares, and the ver-
tical lines are gentle to steep
slopes as illustrated in Fig. 3.
The Butterworth, Chebyshey,
Cauer (also sometimes called el-
liptic), and Bessel filters are
among the typical filters used.
The ideal Butterworth frequen-
cy-response curve is shown in
Fig. 3. The noteworthy proper-
ties of the Butterworth filter is
that both the passband and
stopband are relatively flat, and
the transition region slope be-
tween them is continuous.

Standard practice in filter no-
menclature is to specify the
passband between frequencies
where the frequency response
falls off 3 dB from the mid-pass-
band gain. In Fig. 3, the cut-off
frequency (f.) is at the point
where gain (A,) falls off by a fac-
tor of 0.707 to a designated gain
value called A,. At that spot in
the frequency-response curve,
the reference point is called the
—3-dB point.

Atfrequencies greater than f_,
the gain falls off linearly at a rate
that depends on the order of the
filter. The slope (S) of the fall off
is measured in either decibels
per octave (a 2:1 frequency
change) or decibels per decade
(a 10:1 frequency change). Note
that these two specifications
can be scaled relative to each
other: —6- dB/octave has the
same slope as — 20-dB/decade.
The slopes shown in Fig. 3 cover
three Butterworth cases. A first-

wananar amaricanradiolbictaon . oo

order filter has a roll-off of —20-
dB/decade, a second-order filter
has a roll-off of —40-dB/decade,
and a third-order filter has a
roll-off at —60-dB/decade.
These slopes are the same as 6,
12 and 18-dB/octave, respec-
tively.

It might appear that only
third-order filters are used be-
cause the transition from pass-
band to stopband is most rapid
(steep). But higher-order fre-
quency-response filtering is ob-
tained at the cost of more
complexity, greater sensitivity
to component value error, and
difficult design configurations.
Some higher-order filter de-
signs are also more likely to os-
cillate than lower-order equiv-
alents. The selection of filter
order is a trade-off between sys-
tem needs and complexity.

FIG. 4-PASSBAND FOR LOW-PASS
Chebyshev AC filter reveals a rapid gain
fall-off at the cut-off frequency, f..

The steepness and shape of
the roll-off curve is a function of
the filter's damping factor. But-
terworth filters tend to be heav-
ily damped, which explains the
gradual roll-off in the response
curve. The Chebyshev filter fre-
quency-response curve shown
in Fig. 4 is lightly damped, so it
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has a variation (or “ripple”)
within the passband. The
Chebyshev filter offers a faster
gain roll-off than the Butter-
worth filter, but at the cost of
less flatness within the pass-
band.

The Cauer or elliptic filter’s
frequency-response curve
shown in Fig. 5 offers the fastest
roll-off at the cut-off frequency
(f.), as well as relatively good
flatness within the passband.
Notches of ~40 dB to -60 dB
can be achieved close to f_, but
only at a cost of less attenuation
further into the stopband. A
typical Cauer filter response has
a deep notch close to f_, rises to
a peak at some high frequency,
and then gradually falls off for
even higher frequencies at a
rate of —20-dB to —40- dB/de-
cade.

The frequency-response
curve for the Bessel filter is
shown in Fig. 6. Although it ap-
pears similar to the Butter-
worth response, its gain is not
flat within the passband. The
benefit of the Bessel filter is a
flat phase response across the
passband.

Filter phase response

Most filter circuits exhibit a
phase change over the pass-
band. The responses for the
Butterworth and Bessel filters
are shown in Fig. 7. Note that
the maximal flat Butterworth
curve exhibits a decidedly non-
linear phase response in both
passband and stopband. The
frequency dependent phase
shift of a low-pass filter is —45
degrees at f_, and increases by a
factor of —45 degrees for each
additional increase of —20-dB/
decade in the roll-off slope.

The Bessel filter also shows a
phase shift over the passband,
but it is nearly linear. A useful
feature of this characteristic is
that it allows a uniform time de-
lay all across the passband. As a
result, the Bessel filter offers the
ability to pass transient pulse
wave forms with minimum dis-
tortion. The Bessel filter is said
to work best at the frequency
where f = f/2.

Low-pass filters
A diagram for a low-pass filter

L= =

FRAEQLUEMCY -

FIG. 5-PASSBAND for the Cauer or Ellip-
tic AC filter.

GAIN () —=

NORMALIZED

I

= e A -

2

FREQUENCY ——

FIG. 6-PASSBAND for the Bessel AC fil-
ter.
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FIG. 7-COMPARISON of signal phase re-
sponse for the Butterworth and Bessel
AC filters.

circuit is shown in Fig. 8. This
filter is called the voltage-con-
trolled-voltage-source (VCVS)
filter. The basic configuration is
a non-inverting-follower opera-
tional amplifier (IC1). The oper-
ational amplifier selected
should have a high-gain band-
width, relative to the cut-off fre-
quency, in order to permit the
filter to operate properly. The
gain of the circuit is given by:

1
| Yy
-
A2
%mm
FIG. 9-FIRST-ORDER VCVS low-pass fil-
ter circuit using a typica! operational
amplifier.

R
R
l'Il‘u- Ci

A, = (RfR,,)
When R, = R:

In some circuits, the gain
may be unity. In those circuits
the resistor voltage-divider feed-
back network is replaced with a
single connection between out-
put and the inverting input.

The input circuitry of the ge-
neric VCVS filter consists of a
network of impedances labeled
Z1 through Z6. Each of these
blocks will be either a resistance
(R) or a complex capacitive reac-
tance ( —jX_). Which element be-
comes which type of component
is determined by whether the fil-
ter is a low-pass or high-pass

€.

The order of the filter, denoted
by n, refers to the number of
poles in the design, or in prac-
tical terms, the number of RC
sections. A first-order filter (n =
1) consists of Z3 and Z6 (Fig. 8),
asecond-order filter (n = 2) con-
sistsof Z2,Z3,Z5 and Z6, and a
third-order filter (n = 3) con-
sists of all six impedances (Z1
through Z6). Higher order fil-
ters (n greater than 3) can also

e
RIA, - 1)

FIG. 8-HERE’S A SIMPLIFIED SCHEMATIC for a low-pass design known as a voltage-

controlled-voltage-source (VCVS) filter.
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be built. In a low-pass filter Z1
through Z3 are resistances,
while Z4 through Z6 are capaci-
tances. The component types
are reversed in high-pass filters.

First-order low-pass filters

The first-order low-pass VCVS
filter is shown in Fig. 9, and its
frequency-response curve is
shown inFig. 3 (slope S = —20-
dB/decade). The filter consists
of a single-section RC low-pass
filter driving the non-inverting
input of an operational ampli-
fier. The gain of the operational
amplifier is [(R2/R3) +1]. The
high-input impedance of IC1
prevents loading of the RC net-
work. The general form of the
transfer equation for the gain
vs. frequency response for the
first-order filter is:

Ags = 20LOG(A,)
~20LOGI1 + (w,)2]/2

where: A 5 is the gain of the cir-
cuit in decibels; A is the voltage
gain within the passband; LOG
denotes the base-10 logarithms;
f, is the ratio of the input fre-
quency to the cut-off frequency
(f, = fif.).

The voltage at the output of
the RC network (V,) is found
from the voltage divider equa-
tion:

Va = _chvln/(R _ch)
where: —jX. = 1/(j2nfC) and j
is the imaginary operator
[(— D2,

Substituting the value for
—jXc:

V, = [Vu/j2rfCYR +[1/2nfC]
which simplifies to:

V, = V11 +nfCR]

If the transfer function of the
non-inverting follower is:

V, = V,[(R2/R3) +1]

and since V,, = V:

V, = [V,/(1 +2nfCR)]x
[(R2/R3) +1]

The above equation is put into a
more workable form:

V/Vin = [A/L +ji/f)]

where: V, is the output signal
voltage; V,,, is the input signal
voltage; A, is the passband gain
[(R2/R3) +1J; f is the signal fre-
quency; and f_ is the —3-dB fre-

quency (1/2aRC).

The filter parameters are re-
quired to define the operation of
any particular circuit. The gain
magnitude and phase shift are
found from the following equa-
tions:

Gain magnitude:
VoV, = AJL +(f/f.)2]12

and phase-shift angle (in radi-
ans):

& = —Tan'\(f/f,)

Because the filter charac-
terization depends in part on
the ratio f/f_, the equations take
different forms at different val-
ues of f and f.. These can be
reduced as follows:

At low frequencies that are well
within the passband (f is less
than f):

V/Vin = A, = (R2/R3) +1

At the —3-dB cut-off frequency
(f =f.):
V,/Vi, = 0.707A,
At a high frequency that is well
above the —3-dB cut-off fre-
quency (f greater than f_):
Vo/vln < Av

Table 1 shows the charac-
teristics of first-order filters at
several different ratios of f/f...

Designing a first-order low-
pass filter
There are two basic ways to

determine the component val-
ues for the low-pass filter shown
in Fig. 9: ground-up and fre-
quency-scaling methods. The
following is the ground-up
method:

1. Select the —3-dB cut-off fre-
quency (f;) required.

2. Select a standard-value ca-
pacitor value.

3. Calculate the required resis-
tance for R1:

Rl = 1/2nf,C

4. Select the passband gain for f
less than f_.

5. Select a value for R, and

6. Calculate R, from:

R, = R(A, - 1)

Example

Alow-pass filter shown in Fig.
9 is needed to process a trans-
ducer signal. The cut-off fre-
quency should be 100-Hz, and
the gain should be 5. The solu-
tion js:
1. F, = 100-Hz
2. Select trial value for Cl:
0.1-pF
3. Calculate R1:

Rl= 1/2nF.C1
R1 = 15,923 ohms

4. Select a trial value for Rl:
10,000 ohms. Then calculate Ry:

R = 40,000 ohms

Design by normalized model
The filter design can be sim-
plified by using a normalized

TABLE 1—FILTER CHARACTERISTICS

Applied Gain Magnitude Phase Shift
Frequency (Hz) A, dB (degrees)
10 2.00 6.020 -057
20 1.899 6018 -1.15
50 1.998 6.009 —2.86
B 1,994 5.993 —4.57
100 1.990 5877 -5.71
200 1.961 5.850 —11.31
500 1,789 5.052 —26.57
800 1.561 3.872 —38.66
1000 1.414 3.010 —45.00
2000 0.894 -0.969 —£3.43
5000 0.392 -8.129 —78.69
8000 0.248 -12.108 -B2.87
10000 0,199 —14.023 —B4.29
20000 0.100 —20.011 -87.14

| 50000 0.040 —27.960 —88.85
80000 0.025 —32.042 —858.28
100000 0.020 -33.980 -89.43
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model. First, design a filter fora
standardized frequency (e.g. 1-
Hz, 10-Hz, 100-Hz, 1000-Hz or
10,000-Hz) and list the compo-
nent values. The values for any
other frequency can then be
computed by a simple ratio and
proportion. An example of a
first-order low-pass Butter-
worth filter is shown in Fig. 10
with the component values nor-
malized for 1 kHz. The actual
required component values (R1’
and C1’) are found by dividing
the normalized values shown by
the desired cut-off frequency in
kilohertz:

Cl' = (C1)(1-kHz)/f
or
R1' = (R1)(1-kHz)/f

Note: The value for f in above
two equations is in kilohertz
(kHz) units.

Leave one of the values alone,
and calculate the other. In gen-
eral, it is easier to obtain preci-
sion resistors in unusual values
(or the value obtained by a po-
tentiometer), so it is common
practice to select a standard ca-
pacitance and calculate the re-
quired resistance.

Example:

Change the frequency of the
normalized 1-kHz filter to 60 Hz
(i.e. 0.06 kHz).

CI' = (C1)(1-kHz)/f = 0.265 pF

Second-order low-pass filters

The circuit for a second-order,
low-pass filter is shown in Fig.
11, while the response curve
with a —40-dB/decade slope is
shown in Fig. 3. This circuit is
similar to the first-order filter
(Fig. 10), but with an additional
RC network in the frequency-
selective portion of the circuit.
The circuit is wired for unity
gain.

The purpose of R3 in Fig. 11 is
to help counteract the DC offset
at the output of the operational
amplifier that is created by in-
put bias currents charging the
capacitors in the frequency se-
lective network. The value of R3
in the unity gain case is 2R.
where R is the value of the re-
sistors in the frequency selec-
tive network. In cases where DC

FIG. 10-FIRST-ORDER VCVS low-pass
filter circuit normalized to 1-kHz by the
selection of component values.

FIG. 11-SECOND-ORDER VCVS low-
pass filter circuit normalized to 1 kHz by
the selection of component values.

offset is not a problem, resistor
R3 can be replaced with a short
circuit between the operational
amplifier output and the invert-
ing input. If passband gain for
the second-order, low-pass filter
is required, then resistors R3
and R4 are used.

The second-order VCVS filter
is by far the most commonly
used type. Its. —40-dB/decade
roll-off, coupled with a high de-
gree of stability, results in a gen-
erally good trade- off between
performance and complexity.

The general form of the sec-
ond-order filter transfer equa-
tion is similar to the expression
for the first-order filter:

Agp = 20LOG(A,) — 20LOGl(w,)*
+(@2 —2)(wp)2 +1]¥2

where a is the damping factor of
the circuit, and other terms are
as defined earlier for the first-
order case.

The damping factor (a) is de-
termined by the form of filter cir-
cuit. For the Butterworth de-
sign the value of a is 1.414.

The passband gain for this
circuit is the normal gain for
any non-inverting follower/am-
plifier. If the output is strapped
directly to the inverting input,
or if R3 (but not R4) is used in
the feedback network, then the
gain is unity (A, = +1). For

gains greater than unity (A, 1),
the following is true:

A, = (R3/R4) +1

The cut-off frequency (f.) is
the frequency at which the volt-
age gain drops —3 dB from the
passband gain. This gain is
found from:

A, = 112n(R1R2C1C2})Y2)

The gain magnitude (V/V,,)
is found in a manner similar to
the first-order case:

Vo / Vi, = AJL + (/£ )42
There is no requirement in

VCVS filters that like compo-

nents (R or C) in the frequency
selective network be made
equal, but such a step simplifies

the design procedure. If R1 ="

R2 = R,and Cl = C2 = C, then:
f, = 1/27RC

A constraint on this sim-
plification is that the Butter-
worth response is guaranteed
only if A, is equal to or greater
than 1.586.

Design procedure

1. Select the —3-dB cut-off fre-
quency (f.) based on the circuit
requirements and applications.
2. Select a standard value ca-
pacitance.

3. Calculate the required resis-
tance from:

Rl = 1/2nf,C

4. Select the passband gain for f
less than f.

5. Select a value for resistor R4, ‘

and
6. Calculate R3 from:

R3 = R4(A, —1)

The normalized 1-kHz trial
values for doing scaling design
of the second-order low-pass fil-
ter are shown in Fig. 11. The
design here is based on a more
complex arrangement whereby
C2 = 2Cl. Some designers
maintain that this is the superi-
or design. The same scaling rule
is applied to the second-order
filter as used in the first-order
design.

Now that you know a little
smoke about the low-pass filter
we are going to change gears
and look at the high- pass and
band-pass filter circuits.
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High-pass filters

The function of the high-pass
filter is the inverse to that of the
low-pass filter, so one can rea-
sonably expect its frequency-re-
sponse characteristic to mirror
that of the low-pass filter re-
sponse. Figure 12 shows the
high-pass filter response with
roll-off slopes of —20-, —40-,
and —60-dB/decade. Compare
the frequency-response curves
in Fig. 12 to those in Fig. 3. The
passband of the high-pass filter
are all frequencies above the
cut-off frequency f.. As in the
low-pass case, f_ is the frequen-
cy at which passband gain
drops —3 dB; that is A, =
0.707A,

FRECUENCY ——=

FIG. 12-FREQUENCY RESPONSE
characteristic for first-order, second-
order and third-order VCVS high-pass
AC filters.

The cut-off frequency phase
shift in a high-pass filter has the
same magnitude as the low-
pass case, but the sign is op-
posite. At f_, the high-pass filter
exhibits a phase shift of +45
degrees per 20-dB/decade of
roll-off. Put another way, the
phase shift is (n X 45-degrees},
where n is the order of the filter.

The high-pass versions of the
VCVS filters are of the same
form as the low-pass filter. In the
case of the high-pass filter, how-
ever, impedances Z1 through Z3
are capacitances, while Z4
through Z6 are resistances (Fig.
8). In the high- pass filter the
roles of the resistors and capaci-
tors are reversed.

First-order high-pass filters
The circuit for a first-order
high-pass filter is shown in Fig.
13. This circuit is identical to
the first-order low-pass filter in
which the roles of C1 and R1 are

FIG. 13-FIRST-ORDER VCVS high-pass
filter circuit normalized to 1-kHz by the
selection of component values.

interchanged (see Fig. 10). The
high-pass filter shown here is
normalized for 1 kHz. Passband
gain of this circuit is:

A, = (R{R;,) +1

The voltage at the non-invert-

ing input of the operational am-

plifier (V,) is developed across
resistor R1, and is given by:

V,=j2nfRICIV,,/+
(1" +j2nfRICI)

The transfer equation for the
circuit is:

VO = AvVa

V,=I(R/R,,) +1] x
j2nfRICIV, /(1 +j2rfR1C1)]

And, in the traditional form, the
equation becomes:

VolVin = AGIEML +(f/£)]

As in the previous cases, the
cut-off frequency f. is found
from:

f, = 1/27RICI

The gain magnitude of this cir-
cuit is the absolute value of the
traditional form of the transfer
equation:

VolVin = AJANT +(01)2]V2

The VCVS high-pass filter
shown in Fig. 6 is normalized to
1 kHz. The same scaling tech-
nique is used for this circuit as
was used for the low-pass filters
discussed earlier.

Second-order high-pass filter
The second-order high-pass
filter offers a roll-off slope of
—40 dB/decade as illustrated in
Fig. 12. This VCVS filter circuit
(Fig. 14} is, like its low-pass
counterpart, probably the most
commonly used form of high-
pass filter. The circuit is similar
to the low-pass design except for
a reversal of the roles of capaci-

tors and resistors. The cut- off
frequency is the frequency at
which gain falls off —3 dB, and
is found from:

f. = /2n{R1IR2C1C2]'/2

or, in the case where R1 = R2 =
R,andCl = C2 = C:

f. = 1/2nRC

The gain magnitude of the cir-
cuit is found from:

VolVin = AJL + (/09172

Example

Calculate the cut-off frequen-
cy of a filter shown in Fig. 14 in
which C1 = C2 = 0.0056 pF
and R1 = R2 = 22,000 ohms.

f. = 1/27RC
f. = 1/7.74) x 104 = 1,293 Hz

FiG. 14-SECOND-ORDER VCVS high-
pass filter circuit normalized to 1-kHz by
the selection of component values.

Band-pass filter

The band-pass filter is a cir-
cuit that has a passband be-
tween an upper limit and a
lower limit. Frequencies above
and below these limits are in the
stopband. There are two basic
forms of band-pass filters: Wide
band pass and narrow band
pass. These two types are suffi-
ciently different that they offer
different frequency response
characteristics. The wide band-
pass filter may have a passband
that is wide enough to be called
a band-pass amplifier rather
than a filter and its frequency

gm"r'.r. fo [ A

FIG. 15-TYPICAL BANDPASS curve fora
wide-band filter.
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FIG.16-TYPICAL BANDPASS curve fora
narrow-band filter.

response curve is shown in Fig.
15. The narrow band-pass fre-
quency response is shown in
Fig. 16. The passband is defined
as the frequency difference be-
tween the upper —3-dB point
(f;), and the lower — 3-dB point
(f;). The bandwidth (BW) is:

BW = f, —f

The center frequency f_ (not
to be confused with the cut-off
frequency f_) of the band-pass
filter is usually symmetrically
placed between f, and f,, or (f,
—f£,)/2. If the filter is a very wide-
band type, however, the center
frequency is:

f. = [f,f,]V2

Band-pass filters are some-
times characterized by the fig-
ure of merit, or @ that is a factor
that describes the sharpness of
the filter, and is computed from:

Q = {/BW = fJf, —f))

The @ of the filter tells us
something of the passband
characteristic. Wide-band fil-
ters generally have a Q less than
10, while narrow-band filters
have a Q greater than 10.

The shape factor of the filter
characterizes the slope of the
roll-off curve, so is obviously re-
lated to the order of the filter.
The shape factor (SF) is defined
as the ratio of the — 60-dB band-
width to the — 3-dB bandwidth:

SF = BW ¢04p/BW 348

First-order band-pass filters

A wide-band first-order band-
pass filter frequency response is
obtained by cascading first-
order, high-pass and low-pass
filter circuits, as shown in Fig.
17. This arrangement overlays,
or superimposes, the frequency

response characteristics of both
filter stages into one stage. Fig-
ure 18 shows the filter’s frequen-
cy response when cascade high-
and low-pass filters are used.
The low-pass filter response
(solid line) is from DC to the — 3-
dB point at f,. The high-pass
filter response (dashed line)is
from the highest possible fre-
quency within the range of the
circuit down to the — 3-dB point
at f,. The passband is the inter-
section, or overlay, of the two
sets: high and low-pass charac-
teristics, which falls between f;
and f,.

%
il

¥y | HIGH-PASS LOW-PASS |V,
—= VCVS = vcvs ==
FILTER FILTER

H 4

FIG. 17-BANDPASS FREQUENCY re-
sponse can be achieved by cascading
low-pass and high-pass AC filter stages

FIG. 18-THE PASSBAND is the overlap-
ping of two separate frequency re-
sponse curves.

The gain of the overall band-
pass filter within the pass band
is the product of the two indi-
vidual gains:

Ay = AyL X Ayy
The gain magnitude term of
this form of filter is found by:

VNV = AL 601 + (/)2
x (1 +(f/f,)2]12

where V_ is the output signal
voltage; V, is the input signal
voltage; f is the applied frequen-
cy; f, is the lower —3-dB fre-
quency; f, is the upper —3-dB
frequency; and A, is the total
cascade gain of the filter.
Cascading low and high-pass
filter sections can be used to
make wideband filters, but be-
cause of component tolerance
and other problems it becomes
less useful as @ increases above
about 10 or so. For narrow-band
filters a multiple-feedback-path

wiaanar amaoricanradinhictarvy com.

(MFP) filter circuit such as
shown in Fig. 19 can be used.
This filter circuit (Fig. 19) offers
first- order performance and rel-
atively narrow band-pass. The
circuit will work for values of Q
more than or equal to 10 and Q
less than or equal to 20, and
gains up to about 15. The center
frequency of the MFP band-pass
filter is:

f. = (1/2n)[1/R3CIC2(1/R1
+ 1/R2)]V/2

To calculate the resistor val-
ues it is necessary to first select
the passband gain (A,) and Q. It
is the general practice to select
values for Cl and C2, and then
calculate the required resis-:
tances for the specified values of ,
f.. A, and Q. The resistor values:
are:

Rl = 1/27nA C2f,
R2 = 1/2nf(2Q2% —A)C2
R3 = 2Q/2nf.C2
and the gain
A, = R3/RI1(1 +C2/C1)

These equations can be sim-:
plified if the two capacitors are
made equal (C1 = C2 = C), and
assuming that Q is greater than
( Av/2]1/2:

Rl = Q/2nf A ,C
R2 = Q/2rnf C(2Q2 —A,)

R3 = 2Q/2nf.C
A, = R3/2RI

Example
Design an MFP band-pass fil-
ter with a gain of 5 anda Q of 15

when the center frequency is

2,200-Hz. Assume thatC1 = C2
= 0.01-pF. Solution:

Rl = Q2nf A C
R1 = 217,140 ohms

R2 = Q/2nf,(2Q2 —A,)

FIG. 19-MULTIPLE-FEEDBACK-PATH
(MFP) filter achieves narrow-band band-
pass response.
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R2 = 15/0.062 = 240 ohms
R3 = 2Q/2nf C
R3 = 217,140 ohms

The band-pass filter is capa-
ble of being tuned using only
one of the resistors. When R2 is
varied, the center frequency will
shift, but the bandwidth, Q,
and gain will remain constant.
To scale the circuit to a new cen-
ter frequency (f_) using only R2
as the change element, select a
new value of R2 according to:

R2' = R2(f/f.)

Notch filters

A band-reject or notch filter is
used to pass all frequencies ex-
cept a single frequency (or small
band of frequencies). A common
application for this circuit is to
remove 60-Hz interference from
sensitive electronic instru-
ments. For example, the medi-
cal electrocardiograph (ECG)
machine suffers 60-Hz line in-
terference. These devices often
include a switch-selectable 60-
Hz notch filter to reject the inter-
ference.

Figure 20 shows a typical ac-
tive-notch filter, while Fig. 21
shows the frequency-response
curve for that circuit. Note that
the gain is constant throughout
the frequency spectrum except
in the immediate vicinity of f._.
The depth of the notch is infi-

FilterMaker Software

Now available on the Electronics Now
FTP site is FilterMaker, a software pro-
gram that is an extension of this article.
FilterMaker has two subsections: Pas-
sive L-C Filters and Active Op-Amp Fil-
ters. The latter offers circuit diagrams of
the filter circuits covered in this article.
The component values can be changed
automatically for different frequencies at
the touch of a screen button. Designing
the circuits leaves the computations for
your computer to resolve in the blink of
an eye. You can get FilterMaker by con-
necting to the FTP site (ftp.gerns-
back.com/pub/EN) and downioading
the file FILTERS.ZIP. After unzipping,
you can install the program on comput-
ers running Windows 3.0 or better. From
the Program Manager, click on FILE,
then RUN, type A:SETUP and press
ENTER. (This assumes that the unzip-
ped version of FILTERS.ZIP is allocated
on a disk in your A drive.) An icon will
appear on the Program Manager screen
that you can click to activate the pro-
gram.

R1 R2 /
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FIG. 20-A TYPICAL UNITY-GAIN, active-notch filter circuit based on the twin-tee

network and an operational amplifier.
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FIG. 21-FREQUENCY-RESPONSE curve
for the MFP filter circuit displays a nar-
row frequency notch.
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FIG. 22-BAND-REJECT FILTER is made
by summing the high-pass and low-pass
filter circuit elements into one circuit.

nite in theory, but in practical
circuits precision matched
components will offer —60 dB
of suppression, while ordinary
components can offer —40 to
—~50 dB of suppression. The
resonant frequency of this
notch filter is found from:

f. = 1/2nRC

The gain of the circuit is unity,
but the Q can be set according
to the following equations:

Q = R/2R
or
Q= cic,

Bandstop filter

A bandstop filter is an exam-
ple of a notch filter with a wider
stopband. Just as the wide
band-pass filter can be made by
cascading high- and low-pass
filters, the wide-band notch (or
stopband) filter can be made by
paralleling high- and low-pass
filters. Figure 22 shows a band-
stop filter in which the outputs
of a high-pass filter and a low-
pass filter are summed together
in a two-input, unity-gain, in-
verting-follower amplifier cir-
cuit. The frequency-response
curves of the two filter sections
are superimposed to eliminate
the undesired band. When de-
signing the bandstop filter, se-
lect the —3-dB point of the
high-pass filter equal to the up-
per end of the stopband, and
the — 3-dB point of the low-pass
filter equal to the lower end of
the stopband.

Summary

The subject of AC filter cir-
cuits is often presented as a
mystical art. Indeed, the actual
mathematical basis for these
circuits is a bit esoteric; none-
theless. the truth is that most
people can design and build
practical filter circuits using
only simple algebra. In fact, if
you use the method of the nor-
malized model even that math is
avoided. Now. there is no reason
to avoid using these very useful
circuits in your own designs.
Why not give it a try at your next
opportunity. Q

MON S2IUCIIIB[T /661 YoIEW

[3)]
©


www.americanradiohistory.com

March 1997, Electronics Now

=]
o

Build the

Here’s a simple, easy, and educational
project that’s as fun to build as it is to use: a 10-key
music synthesizer that “plays” barnyard-animal sounds!

DAVID WILLIAMS

sters hours of fun and entertain-

ment away from the television
set, then the Animal Sounds Piano
might be just the project you're
looking for. This unique device is a
music synthesizer that has ten keys
for playing notes of the scale from
A below middle C (A3) to C above
middle C (C)5). In the normal piano
mode, each key press produces a
piano-like note from the speaker.
However, the real fun begins when
you select an animal sound and
play musical notes that sound like a
cat, dog, pig. bird, chicken, duck or
even a sheep!

For those lacking musical ability,
there is also a demo mode that
plays three different songs using all
of the different animal sounds. The
entire circuit runs on 2 AA batteries,
and automatically shuts power off
after one minute of inactivity. Since
the Animal Sounds Piano is very sim-
ple to build, it makes a great learn-
ing project for kids of all ages and
once built, will provide hours of fun
and entertainment.

If you want to give your young-

Circuit Description. The schematic
diagram in Fig. 1 shows how simple
the Animal Sounds Piano circuit is.
That is because the circuit is based
on a CMOS Large-Scale Integration
(LS chip, the HT3106, from Holtek
Microelectronics, Inc. That integrat-
ed circuit (IC1) is a music synthesizer
with sampled sounds stored in an
internal ROM. It also contains a built-
in oscillator and a 128-byte ROM
that holds the notes for the demo
songs. The chip also contains an
automatic power-off function. An
internal timer in the HT3106 puts the
chip in a power-down mode when
no key has been pressed for more
that one minute. The current animal
sound selection is held during
power-down.

The entire circuit runs on a 3-volt
battery supply. Capacitor C1 pro-
vides power filtering for the circuit.
Resistor RS sets the internal oscillator
frequency for the HT3106. Resistor R3
and capacitor C2 feed the output
signal from pin 19 back into pin 28 to
filter and shape the sound wave-
form. Transistor Q1 amplifies the out-

wwaww. americanradiohistorvy com

put and drives SPKR1, an 8-ohm
speaker.

Pins 6 through 15 are CMOS
inputs with internal pull-up resistors.
Pressing any of switches S1 through
S10 forces the corresponding input
to go low, causing the desired note
to be played. Pins 16-18 and pins 20-
23 are used to select the animal
sounds. Those pins are bi-directional,
which means they can operate as
both inputs and outputs. Figure 2
shows how the internal circuitry is
arranged. Normally, the IC pin is dri-
ven high when transistor QA is on
and transistor QB is off. With the pin
at a high-voltage level, the LED con-
nected to that pin is off because
there is no current flow through the
LED.

Pressing one of switches S11
through S18 pulls the pin low by
shorting it to ground. That low signall
is detected by the internal CMOS
inverter, and the internal circuitry
immediately switches QA off and
QB on. Turning @B on latches the
pin low and the corresponding LED
comes on to indicate that a new


www.americanradiohistory.com

Fig. 1. The schematic diagram for the Animal Sounds Piano is very simple because of the
extreme amount of integration on IC 1. All active circuits are included in the integrated
circuit. Only a handful of external components are needed for the complete circuit.

Fig. 2. Thanks to this internal drive circuit on the HT3106, the voice-select pins do dou-
ble duty as both input from the selection switches and output to the LED indicators. The
pin is normally held high by drive transistor QA., When the pin is forced low by an cxier-
nal switch, the internal circuit senses that condition and changes the output drive from
QA to OB, holding the pin low. All other inputloutpur pins are driven high at the same
time.

animal sound has been selected.
The internal circuitry also clears any
previously latched pins.

Assembly Instructions. The eas-
iest way to build the Animal Sounds
Piano is to use an etched circuit
board. The circuit is simple enough
that a single-sided board can easi-
ly make all the interconnections. If
you don’t want to fabricate your
own board, a pre-etched and
driled board can be purchased
from the source shown in the parts
list. Locate all the components
shown in the parts list and use Fig. 3
to determine component place-
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Fig. 3. If you use the foil pattern for your PC hoard, use this parts-placement dtug; an.

Be careful to orient the polarized parts correcily, or they might be damaged when power

is applied for the first time.
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Here's the foil pattern for the Animal Sounds Piano. The circuit is simple enough 1o fit

eusily on a single-sided board.

MIDDLE

T T

A3530404EAF464M5406
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10

Fig. 4. For those that are familiar with a
piano or organ kevboard, this diagram
shows which switch is which key on a
musical keyboard.

ment on the PC board.

First install and solder resistors R1
through R5 in place, one at a time.
Trim the excess leads before pro-
ceeding to the next step. Solder a
28-pin IC socket at the location for
ICT. Next, install Q1,C1, C2, and LED1
through LED8. Be sure to follow the
correct orientation for each device
according fo Fig. 3. When installing
Q1. it may be necessary to bend the
leads to fit the PC board.

The switches specified in the
Parts List for $1-S10 and S11-519 are
designed to be soldered directly
on the printed circuit board.
However, you can also choose to
customize the Animal Sounds Piano
by using momentary switches of
your choice and mounting them
remotely from the PC board. The
parts-placement diagram in Fig. 3
shows which pads should be con-
nected if you choose to remote-
mount the switches.

Final Assembly. Before continu-
ing, clean the foil side of the PC
board with alcohol or flux remover.
Then refer to Fig. 3 for details on
wiring the speaker (SPKR1) and the
battery holder (B1). Cut two pieces
of 26-gauge wire about 5-inches
long and strip % inch of insulation

wwiwLamericanradiohistorv. com

PARTS LIST FOR THE
ANIMAL SOUNDS PIANO
SEMICONDUCTORS
1CI—HT3106 10-Key Voice Piano
(Holtek)
LED!-LED8—Light-emitting diode,
red
Q1-—2N3904 NPN transistor

RESISTORS

(All resistors are '4-watt, 5% units.)
R |—150-ohm

R2, R3-—-680-ohm

R4-—-2.000-0ohm

R5—-51,000-ohm

CAPACITORS
C1—-47-uF, 16-WVDC, clectrolytic
C2--2.2-pF 16-WVDC, electrolytic

ADDITIONAL PARTS AND MATERIALS

B1—3-volts, 2 AA cells

SPKR |—8-ohm speaker

S1-S10-—Pushbution switches (Digi-
Key SW413-ND or similar)

S11-S19—Miniature pushbutton
switches (Digi-Key SW403-ND or
similar)

Caps for S1-S10 (Digi-Key SW259-
ND or similar), printed-circuit
board, wire, solder, battery holder
(2 AA), 28-pin IC socket, etc.

Note: The following items are available
from: LNS Technologies, 20993
Foothill Bivd., Suite 307R,
Hayward, CA 94541-1511. Tel: 1-
800-886-7150: ASP-KIT (complete
kit of parts for the Animal Sounds
Piano, including etched and drilled
printed circuit board, speaker, bat-
tery holder, IC, and all other com-
ponents listed above), $29.00;
ICHT3106 (10-Key Voice Piano
IC), $ 7.00; ASP-PCB (PC board
for Animal Sounds Piano) $10.00.
Please add $5.00 shipping/ han-
dling. California residents must add
local sales tax. MC/VISA orders
accepted. No C.0.D. orders.
The HT3106 IC is also available
from: Alitronics. 2300 Zanker Rd,
San Jose. CA 95131.

from each end. Solder a wire to
each terminal of the speaker and
then to the PCB. Next, attach the
red and black wires from the bat-
tery holder to the PC board, observ-
ing the polarity shown in Fig. 3.
Finally, insert IC1 into the socket.
Since IC1 is a CMOS device, it can
be easily damaged by static elec-
fricity. Take proper anti-static pre-
cautions when handling the chip.
(Continued on page 66)
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The Four-Year Electronics Degree
Program That Really Hits Home!

Bring The Technology Home With A Bachelor Of Electronics

iftl K N ."E,_ ;‘.‘: '-".I..
Nows the tig fo 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
orCall

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 cargar headed?
With a four-year bachelors degree
frorm World College, you call the shots,
choosing fram incredible, high-paying
oppertunities in electronics, tele-
communications, computer, electrical
power, and many other growing fields.

Engineering Degree. No Hassles. No High Cost!

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
to breakthrough computer-simulated
experiments, students are exposed to
the latest technological advancements.

Al the equipment, parts, and soft-
ware you néad are included in your
affordahile tuition, including more than
300 hands-on lab experiments you
can complete in your home.

Choose your 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 dagree education
fram Wortd College.

Take chame of your fufirs in electronics.

wwWwW americanradiohistorvy com

Four Powerful Reasons
To ConnectWith

Worid College Today:

1 Earnyour four-year
m degree!

| Self-paced
2 ® training!

3 Independent study in
® your home!

4 Expert
® instruction!

r=.
| GiveMeThe

| Power!

| Send me a FREE
World College course
l catalog today!

(Please Print Neatly)
Name
Address
City
State. Zip
Phone ( )

Age
For faster service, call
1-800-696-7532,
or call
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

[

Affiliated with
Cleveland Institute of Electronics
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D
D

ANIMAL SOUNDS PIANO
(Continued from page 62)

PCDRILL
(Continued from page 45)

Refer again to Fig. 3 before installing
IC1 to make sure of the proper ori-
entation of pin 1, then press the IC
firmly into the 28-pin socket.

Operation. Install two AA batteries
and press S19 to start the demo
mode. As the internal songs play
through the speaker, the LEDs that
correspond to each animal sound
will light. The demo songs can be
stopped at any time by pressing
any one of the input keys. If you
have any familiarity with a piano or
organ keyboard, Fig. 4 shows the
musical notes associated with
each of the input keys.

When you're ready to play your
own songs, just select one of the
synthesized sounds from switches
$11-818. Then try playing the follow-
ing note sequence and see if you
can recognize the song “Happy
Birthday”:

C4C4DACAFAEL
C4C4DAC4G4AFA
C4C4C5A4F4E3 DA
C5C5A4F4GAFA

That's all there is to it. You are now
ready for hours of musical fun. )

INSIDE CRYSTAL SETS

An easy-to-read book
on crystal set theory
and construction opens
vistas for novices and
pros alike. Build radios
like Grandpa did, do it
better, and know what
you are doing. The
Crystal Set Handbook,
published by The
Crystal Set Society, is an authentic guide on

the topic.

To order The Crystal Set Handbook. send
$10.95 plus $4.00 for shipping in the U.S. and
Canada only to Electronics Technology Today
Inc., P.O. Box 240, Massapequa Park, NY 11762-
0240. Payment in U.S. funds by U.S. bank check or
International Money Order. Please allow 6-8 weeks
for delivery.

THE ORY=Tal e

A M DR

The finished board actually measures
1.9 inches wide by 1.3 inches deep,
and it has 26 holes.

To make the board, cut some sin-
gle-sided PC-board stock to the cor-
rect size. Position the blank on the
PCDill table, copper side up, with the
19-inch dimension along the x-axis
(y = 0line). Load and execute PCDrill,
Select File, Open, and then enter the
file name of the data file. After suc-
cessfully opening the file, the pro-
gram will prompt you to press any key
to contfinue.

Select Auto from the Drill menu. The
application then inifializes th~ hard-
ware to the 0,0 position, and p.ompts
you for the starting hole (1-26). Enter
*1” and motion begins. When hole 1is
beneath the drill, press the drill to form
the hole, release the drill, and then
press any key to proceed to the next
hole.

The above procedure drills all 26
holes the same size, but some actually
need to be larger; those are the
mounting holes (1, 2, 20, and 26), and
the voltage-adjust potentiometer
holes (8, 9. and 10). To take care of
that, install a larger drill bit, then
choose Auto from the Drill menu.
When the hardware is in position, drill
holes 1 and 2. Then press Esc o exit.
Restart Auto Drill, and drill holes 8, 9,
and 10. Exit, restart, and drill hole 20.
Then skip the remaining holes (Dy just
pressing a key) until you get to 26, and
then drill it.

Next use a resist pen and a circle
template to draw the foil pattern onto
the drilled blank. You'll end up with a
board ready for etching. Figure 8
shows the parts-placement diagram
for the completed board.

AC Switch. You may have noticed,
during drilling, that the drill runs con-
stantly, creating some vibration and
quite a racket! Actually, the drill need
only run for a short time as each hole
is drilled. Another minor inconve-
nience is that you must have two AC
outlets available (one for the power
supply and one for the drill), and you
probably need an extension cord be-
cause the drill's cord isn't very leng.
Our solution o those problems is a
simple AC outlet switcher. The circuit

waanar o aricanradinhictory. Coae

appearsin Fig. 9. To build it, you'll need
a standard duplex AC wall outlet, a
three pronged extension cord, a plas-
tic project box (such as RadioShack’s
270-233), and a momentary pushbut-
ton switch (RadioShack 275-618 or
similar).

After forming an appropriate open-
ing, mount the outlet on one long side
of the box. Mount the switch in a hole
on top of the box. Form another hole
o pass the extension cable. Clip the
female end of the extension cable
and pass it through the hole. Form a
strain relief, leaving enough lead
length to make subsegquent connec-
tions. :
The outlet has one set of silver
screws (neutral), one set of brass col-
ored screws (line), and a single green
screw (ground). Note the tab that
electrically and mechanically con-
nects the two brass colored screws.
Remove the tab or break it by rocking
it back and forth.,

Connect the green wire to the
green screw, and the white wire to
either of the silver screws. Then con-
nect the black wire to the brass col-
ored screw closest fo the green screw.
The corresponding outlet (SO1-q) will
be powered continuously; use that for
PCDrill's power supply.

Solder short lengths of #18 AWG
wire to each switch contact. Then
connect the free ends to the corre-
sponding contacts. The switch now
controls power to the upper outlet
(SO1-b). Check your wiring carefully,
and seal the box. Plug the power sup-
ply info the unswitched outlet, and the
drill into the switched outlet. In use,
simply press and hold the switch while
drilling a hole. Then release the switch
o shut off the drill. Q

ELECTRONIC GAMES

BP69—A number of interest-
ing electronic game projects
using IC's are presented. In
cludes 19 different projects
ranging from a simple coin
flipper, to a competitive reac-
tion game, to electronic
roulette, a combination lock
game, a game timer and [§i
more. To order BP69 send
$8.00 (includes s&h) in the
US and Canada to Electron-
ic Technology Today Inc., P.O. Box 240, Mas-
sapequa Park, NY 11762-0240. US funds only.
Use US bank check or International Money
Order. Allow 6-8 weeks for delivery. MAO7

Elacinmnic
Gaames

|
|
'
¢
L
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HAVE RECENTLY BEEN LISTED AS A “COMMERCIAL INVENTION
ASSISTANCE PROVIDER” IN THE FREE DIRECTORIES YOU CAN
GET FROM R. I. CONGER AT BATELLE PACIFIC NORTHWEST. BECAUSE

OF THAT, AS YOU MIGHT GUESS, I GET LOTS OF CALLS. THE MAJOR-

I ity of those callers have gotten totally and dead wrong urban lore surrounding
sucked into all of that ludicrously absurd  patents. Several recent callers were told

THE IDEA MORTALITY CURVE

3

Beta testing

Alpha testing ) I

Economic analysis D

Initial concepts
Engineering analysis ||
Marketing anaylsis
Preliminary model
Software coding

Preproduction
Production rollout

FIG. 1—THIS “FLUSH THE LOSERS” CURVE clearly shows us why untested and unde-
veloped ideas are worth less than ten cents a bale in ten bale lots. Typically, less than one
| concept in 500 ever makes it all the way.

wwweamericanradiohistorv com

BY DON LANCASTER

by invention-marketing firms that their
mventions had merit, and, for a huge
fee, must be immediately patented by
them.

“Golly gee, Mister Science!” Going
to some of those firms to inquire about
getting your invention patented is like
going to your local used-car dealer and
asking if you should buy a car. Or per-
haps more like asking your local mugger
if you need to be mugged.

But what if you genuinely believe you
have a concept that could be developed?
What should you do? First and foremost,
recognize that the creative part of the
enterprise—that is, the time and effort
you invest in coming up with the concept
in the first place—is less than 0.1 percent
of the total time and effort needed to
generate a net positive cash flow.

If you want to succeed, an awful lot
more of your own time and effort is
going to be needed. The reason for that
extra effort is known as the idea-mortali-
ty curve, which I have shown in Fig. 1.

Typically, only one concept in 500
ever makes it all the way through the
process. The more of those steps that
you do by yourself, the better your odds
of success. Paying others to handle most
of the early stages on that idea-mortality
curve is sheer stupidity. Why? Because
the odds of success are so outrageously
low. The further to the right you get on
the curve, the more sellable your prod-
uct becomes.

In fact, I think even calling yourself an
“inventor” is really dumb. I prefer to
focus on all the earlier stages of the mor-
tality curve and refer to myself as a “pur-
veyor of risk reduction.” More on that
can be found in RISKDOWN.PDE,
which can be found on my www.tinaja.
com Web site,

The names and exact sequence of the

MON SOIU0N08|T /661 YoIBW


www.americanradiohistory.com

Electronics Now, March 1997

new from

DON LANCASTER

ACTIVE FILTER COOKBOOK

The sixteenth (!} printing of Don’s bhibie 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 fer digital integrated circuit fundamentais.
About as hands-on as you can get. $28.50 each.

INCREDIBLE SECRET
MONEY MACHINE [l

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

LANCASTER CLASSICS LIBRARY

Don's best earty stuff at a bargain price. includes
the CMOS Cookbook, The TTL Cookbook, Active
Filter Cookbook. PostScript video, Case Against
Patents, Incredible Secret Money Machine Il, and
Hardware Hacker Il reprints. $119.50

LOTS OF OTHER GOODIES

Ask the Guru | or 1l or il $24.50
Hardware Hacker I, 1l or 1V . $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 It . $34.50
PostScript Tutorial/Cookbook - $22.50
PostScript by Example - $32.50
Understanding PS Programming $29.50
PostScript: A Visual Approach . $2250
$24.50
$22.50
$19.50
$16.50

.. 82450
$380.00
FREE
FREE

PostScript Program Design
Thinking in PostScript
LaserWriter Reference . . . ..
Type 1 Font Format
Acrobat Reference . . . .
Whole works (all PostScrxpt)

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 detalls 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 certain
to result in a net loss of sanity, ener%y time, and
money. This reprint set shows you Don’s 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. $24.50

RESOURCE BIN |

A compiate 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
Check Don’s Guru's Lair at http://www.tinaja.com
for interactive catalogs and online samples of
Don's unique products. Searchable reprints and
reference resouces. too. Tech help, hot links to
coo! sites, consultants.  email: don@tinaja.com

FREE US VOICE HELPLINE VISA/MC

SYNERGETICS
Box 809-NV
Thatcher, A4Z 85552
(520) 428-4073

CIRCLE 205 ON FREE INFORMATION CARD

hurdles on the curve very much depend
on the idea being developed. But there
will always be around a dozen steps, each
| one of which will slash the remaining
candidates.

Naturally, I'll try to sell any caller my
Incredible Secret Money Machine 11 or my
Case Against Patents books. But before
that, | first ask that they read and study
my free WHEN2PAT.PDF document on
www.tinaja.com. Then, I'll have them
surf the web for everything they can find
that is even remotely related to their idea.
These days, it is categorically impossible
to develop any new concept without
aggressive use of the net!

Next, I'll tell them to get informal
opinions from a few industry insiders
familiar with how similar products are
distributed and actually used. It should
go without saying that anyone develop-

ing any concept must already be a long
term subscriber to all the field’s free
trade journals. As before: It is categori-
cally impossible to develop any new con-
cept without aggressively subscribing to
all of the essential industry trade jour-
nals! Just in case they did not, I steer
them on through Ulrich’s Periodicals
Dictionary, the International Standard
Periodicals Dictionary, or the Encyclopedia
of Associations. For instance, if your fresh
concept involves retail merchandising,
P-O-P & Sign Design is an essential tool.
You would also get catalogs from leading
display suppliers, such as Outwater
Plastics.

Beyvond that, I do try to get them to
recognize that: “If you can’t sell a few
copies to your friends, then there is no
way you will sell lots of them to your
enemies.” The process of carefully plac-

OPTION PICKER -

KEY FILTER-

HEX CONVERTER -

MESSAGE STASH-

SONG PLAYER-

LINEARIZER~

UNLINEARIZER -

REVERSE TABLES-

| TRIG STUFF -

FOURIER SERIES -

MAGIC SINEWAVES—

Lets you jump six ways from Sunday at some point in a program. Sometimes called
a case command in certain languages. Here is a PostScript example...

[{procOj{proc1}...{procn} ] exch get exec

Lets you assign a task to each and every possible user key response. Both inclusive
and exclusive. Table advantages include flexibility and easy reprogramming.

A sixteen entry ASCil table greatly simplifies reporting bytes as Hexadecimal. Here's
another PostScript example that converts a stack numeric to a character. ..

[(0)(1)(2)(3)(4)(5)(6)(7)(B)(INA)B)C)HD)E)F)] exch get

Usually involves a double table lookup. First you convert a message number to a
starting address. From there, you output a sequential ASCIl message.

For tune generator apps where MIDI is overkill, a table entry can hold the note to
play (or a not playing pause) and its duration.

Correction curves for temperature sensors or other nonlinear loads are easily
handled with table lookups. Works particuiarly well with thermocouples.

Similarly, intentionally nonlinear outputs can be created. Such as logs, square roots,
time-to-frequency inverses, equalizations, or other fancy results.

Search times of long documents can be ridiculously shortened by relisting words in
an alphabetical order table. This is the key to full library fuzzy searches.

Digital sinewaves can be generated by entering a table with an angle and returning
with the sine of that angle. Usually only one quadrant is needed.

Fancy analysis of digital signals can be sped up by precalculating blocks of tabie
based answers. Sometimes, the DFT can end up much faster than a FFT.

Low distortion sinewaves from serial ones and zeros. $003034C3E6BBDDF7F7 is
one quadrant of a delta friendly 288-bit magic sinewave of 0.0301% distortion.

FIG. 2—TABLE LOOKUPS are incredibly powerful software or firmware tools for any and
all computer languages. Here are a few of their many uses.
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ing a few early copies of your product
with end users is called “beta testing.”
And until you get out of beta test, you
have absolutely zilch, nothing, and nada.
Protection? If you have the time to
worry about such an illusory fantasy,
then your concept is flat out not at all
worth protecting. If your concept is too
good, it will be stolen, and there is
absolutely no way to prevent that from
happening. All patenting does is formal-
iz¢g and then drag out the rip-off
process—-at least for most individuals
most of the time. Thus, you'll instead
use the “hit it fast and hard; then get
out” alternate approach. Besides, the
chances are that somewhere in your next
500 designs, there will be an even better
one or two. But assume your first 2000
ideas are throwaways—an essential part
of a learning and skill building process.

Table Lookups

One of my favorite software tools is
table lookup. Using table lookup, you find
a previously stashed answer instead of
calculatdng it from scratch. Table lookups

can be amazingly fast. Lookups also make

all your software and firmware more
orderly, easier to design, and far simpler
to change. In short: Never calculate what
you can look up instead!

Here are some basics: An address is
some location in memory. Data gets
stored into one or more sequental ad-
dress locations. Separately, a program is a
sequence of instructions to handle some
task, such as accessing the data in any
table. Programs get executed. Data is
accessed.

Tables are examples of files, but, com-
pared to the “anything goes” of a gener-
al file, a table is usually shorter. Tables
often have fixed content that is generat-
ed when the program is written or com-
piled.

In a direcr table, you enter your table
with an address. The table then returns
the data or commands at that single
address. In an indirect table, you first go
to an address stash. The address stash
gives you the starting location of a sequence
of bytes.

For instance, you can enter a direct
table with an “angle” and return with the
“sine” of that angle. Or you can enter an
indirect table using a link to deliver mes-
sage #43. The address stash sends you to
the first byte of the message. As many
bytes as are needed for the message are
then output, ending with a length count-
out, an end-of-file character, or a shift

MYTABLE ADDWE BC,1
RETLW #5013
RETLW H#4FF
RETLW #4908
RETLW #8547
RETLW #3532
RETLW BE5A

; Use axample:

GETDATA MOVLW #5068
CALL MYTABLE

7 BEntar MYTABLE with address offser of needed data in W registaer.
7 Exit MYTABLE subroutins with nesded datsa returned to W reglster.

i Add offpeb to program counter

ngn
nyn
ngn
agn

;i Data value
i Data value
; Data valua
; Dakta value

7 Data valus
Data valua

e
==

-

7 Pick maventh table valus
and gat tabla wvalus

FIG. 3—HOW TO STASH A TABLE on the “program side” of a PIC.

from low to high ASCII, or some similar
scheme.

Those table lookups are extremely
important in any computer language,
but I especially like to apply them in the
superb general purpose PostScript lan-
guage, or in PIC machine language. 1
also did a lot with lookups back in the
old 6502 glory days.

Some examples of neat things you
can do with table lookups appear in Fig.
2. Let’s go through them one by one.

The option picker—Lets you jump
six ways from Sunday at some point in a
program. Sometimes known as a case
command in other languages.

The key filter—Lets you assign a
task to each and every possible user key
response. It is easily changed.

The hex converter—A sixteen entry
table 01..9A. EF greatly simplifies report-
ing bytes as Hexadecimal.

The message stash—A double table
lookup: First you convert a message
number to a starting address, Then you
output sequential ASCII.

The song player—For tune apps
where MIDI is overkill, a table entry can
hold notes and durations.

Linearization—A correction curve
for a temperature sensor or whatever can
be easily done by table lookups.

Non-linearization—Similarly, some
intentionally nonlinear outputs can be
created. Those include such things as
logs, square roots, time-to-frequency,
etc.

Reverse tables—Your search times
of longer documents can be greatly
shortened by re-listing words in an
alphabetical-order table.

Trig stuff—Digital sinewaves can be
generated by entering a table with an
angle and returning with its sine.

wWWAA. americanradiohistorv.com

Fourier Series—Fancy analysis of
digital signals ends up much faster if you
pre-calculate answers.

Magic Sinewaves—My new scheme
for low-distortion sinewaves by using
serial ones and zeros needs heavy use of
table lookups.

You'll find bunches more on my
Magic Sinewaves on www.tinaja.com.
Or you can write or call me for a free
reprint. A development proposal is also
available.

Reducing Table Sizes

An 8-bit table lookup requires 256
bytes—not bad. A 12-bit table lookup
takes 4096—kind of ugly. A 16-bit table
lookup requires at least 65,536 bytes—
usually unacceptable. What can be done
to shorten your tables?

There are all sorts of compacting
tricks you can use. On any sinewave, you
can use symmetry to allow a one quad-
rant lookup for a size reduction of 4:1.
For a cosine, you simply read the same
table backwards.

Other times, you can interpolate
between entries. With interpolation, you
work out the distance you went between
two defined points by using a straight line
approximation, or even better (but slow-
er), a four-point parabolic fit.

Some sort of compression can also be
used, but that might slow you down. For
instance, long English text can ultimate-
ly be squashed down into as few as 1.2
bits per character. Yet another sneaky
trick is known as factoring. In factoring,
you split the problem up into repeated
accesses of one or more much shorter
tables. As an example, an 8 X 8 multiply
needs a double-wide 65,536 table for
direct lookup. But factor (A)(B) into (a,
+ a))(by + b)) and a single 256-byte table

MON SOIUOADB)T /661 YaIBW


www.americanradiohistory.com

Electronics Now, March 1997

A linear resistive load is assumed.
Upper curve is current. Lower curve is power.

amplitude

amplitude

amplitude

phase angle

NO
CORRECTION

FIG. 4—TABLE LOOKUP greatly improves the linearity of an ac phase power control.

phase angle

CURRENT
LINEARIZED

phase angle

POWER
LINEARIZED

These options linearize for rms current or total power.

VACUUM TUBE AUDIO RESOURCES

Antique Electronic Supply
6221 South Maple Ave.
Tempe, AZ 85283

(602) 820-5411

Antique Radio Classified
PO Box 802

Carlisle, MA 01741

(508) 371-0512

B&H Pro Audio
119 W 17th St.

New York, NY 10011
(800) 947-1182

Fair Radio Sales
PO Box 1105
Lima. OH 45802
(419) 227-6573

Fl

30 Veranda Place
Brooklyn, NY 11201
(718) 625-7353

Giltronics

220 Nalomeli PI.
Kapaa, Hi 96746
(800) 682-2778

Glass Audio

PO Box 876
Peterborough, NH 03458
(603) 924-9464

Handmade Electronics
124 S 12th Street
Allentown, PA 18102
(610) 432-5732

Horn Speaker

PO Box 1193
Mabank. TX 75147
(903) 848-0304

PAIA Electronics
3200 Teakwood Ln.
Edmond, OK 73013
(405) 340-6300

Peavey Electronics
711 A Street
Meridian, MS 39301
(601) 483-5365

Positive Feedback
4106 NE Glisan
Portland, OR 97232
(503) 257-2002

Pro Audio Review

5827 Columbia Pike, 3rd Fl
Falls Church, VA 22041
(703) 998-7600

Roland Digital

7200 Dominion Circle
Los Angsles, CA 90040
(213) 685-5141

"Sonoran Audio Designs

3419 E Grant Road
Tucson, AZ 85716
(520) 326-9938

Sound Practices
Box 180562
Austin, TX 78718
(512) 339-6229

Steinmetz

7519 Maplewood Avenue
Hammond, IN 46324
(219) 931-9316

Svetlana

8200 S Memorial Pkwy.
Huntsville, AL 35802
(205) 882-1344

Western Electric

1230 Peachtree St. #3750
Atlanta, GA 30309

(404) 874-4400

Whirlwind

99 Ling Road
Rochester, NY 14612
(716) 663-8820

can be used instead. The only drawback
is that it will be somewhat slower
because four passes will now be needed.

Arranging the widths and lengths of
all table entries to exactly “fit” a micro-
processor’s bit, nibble, word, and page
boundaries form other non-obvious
compacting tricks. Matching address
modes to the table is also a good idea, as
can be stuffing subroutines or anything
else handy around the table to eliminate
wasted bytes. As always, your secret is to
think creatively, letting you go beyond
brute force lookup.

The PIC Access Method

As I may have noted a time or two
before, PIC microcontrollers are the
components of the decade. But PICs use
a special RISC architecture that keeps
program instructions in one memory area
and user data in a totally separate area.

So, how can you stash a table when
there is no table stash area? Simply by
using the PICs unusual RETLW series
of commands. RETLW is a return from
subroutine. It returns eight internal data
bits to the W register on command. To
do a PIC table lookup, you string a
group of RETLW commands together,
each of which has the data value for a
given table entry. At the top of the table,
you add an index or offset value to shift
the PC program counter to the desired
return. Full details are shown in Fig. 3.

A Linear Power Control

Let us look into how a simple table
lookup opens up entire new worlds of
applications. Last month, we saw how
the phase controllers for AC Triac
power loads were highly nonlinear. Can
table lookup help us here?

Take a look at Fig. 4. The right-hand
graph shows us a repeat of the nonlinear
phase-controller response we saw last
month. The center graph shows us a
lookup correction that gives us linear
current with phase angle. What happens
is that you enter a table with a wanted
phase angle and return with the correct-
ed one.

Being linear with current is quite
handy for psychedelic lighting or other
60-Hz AC amplifiers, even servos. As an
option, the left-hand graph shows us a
table lookup correction that gives us lin-
ear power with input phase angle. Among
other uses, that stunt can let you directly
dial in the wattage of a precision solder-
ing iron.

Naturally, there’s zillions of other
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possibilities here. For instance, linear
current or power can be modified to
compensate for load non-linearities. Or
you can use a randomized lookup to sim-
ulate a candle flame. The new baby PIC
from MicroChip Technology is ideal for
that sort of thing. I have consulting ser-
vices available on these concepts.

Adobe’s Newest Acrobat 3.0

Adobe Systems has just released their
net friendly Acrobar 3.0. That software 1s
a quantum leap over anything ever seen
for delivering technical content on or off
line. Acrobat makes HTML look like a
cruel joke.

For openers, Acrobat can let you
control exactly what your end users will
see, including all artwork, text, and a
near-infinite variety of fonts. It can even
handle animation, movies and sound.
The output is a single, device-indepen-
dent file that is easily and directly view-
able online from inside a Netscape win-
dow or other modern browser, or offline
at your convenience.

Acrobat 3.0 gives by far the most leg-
ible information you’ll see online—full
camera-ready resolution. Thanks to an
anti-aliasing scheme that Adobe calls
text smoothing, you can easily view three
columns of text on even a lower-resolu-
tion monitor. You can also magnify as
needed for more detail.

A new compression scheme makes
your files significantly shorter than
before—the average compressed page
size is 11K. In addition, there’s a brand
new option called byte-range retrieval that
can ridiculously speed up your online
access. Say, for example, you have a hun-
dred page document. With byte-range
retrieval, only the text for page one is
downloaded and then displayed. That is
followed by the art for page one. Your
following pages get invisibly downloaded
while you are reading your first page.

There are several elements to Acrobat
3.0. First and foremost is the free Reader
3.0, which lets you view and print files.
There is a charge for the rest of Acrobat,
which comes on a PC, UNIX, or Mac
CD ROM. Included on this CD are
Distiller, which lets you transform
PostScript files into Acrobat files; Writer,
which lets other applications create
Acrobat files; Exchange, which lets you
edit files, print them, or convert them
back to standard PostScript; Catalog,
which lets you create an index for a group
of Acrobat files; and Scan and Caprure,
which let you read existing printed pages

NAMES AND NUMBERS

Adobe Acrobat

1585 Charleston Rd.
Mountain View, CA 94039
(800) 833-6687

Aerocon

PO Box 432

Los Gatos, CA 95031
(408) 450-0704

Batelle Pacific Northwest
Box 999 RL Conger
Richland, WA 99352

(509) 372-4274

DTM

1611 Headway Cr,, B2
Austin, TX 78754
(512) 339-2922

EDLCO

PO Box 5373
Asheville, NC 28813
(704) 255-8765

EMC Test & Design
6300 S Syracuse Way
Suite 650

Englewood, CO 80111
(303) 220-0600

Encyclopedia Assoclations
835 Penobscot Bldg.

Detroit, Mi 48226

(313) 961-2242

Environmental Building News
RR 1 Box 161

Brattleboro, VT 05301

(802) 257-7300

Game Developer

600 Harrison Street

San Francisco, CA 94107
(415) 905-2200

and transform them into .PDF format
files. There’s also the Reader software
mentioned earlier, Adobe Type Manager,
and a bunch of applications notes, dri-
vers, examples, and other goodies. I'm
totally sold on Acrobat 3.0—to the point
where I'm trying to use my www.tinaja.
com site as an Acrobat 3.0 showcase site.
You'll find hundreds of example files
there.

Even so, I do have several complaints.
In both Exchange and Reader, there’s this
great full-screen mode that shows only
your document—including even fancy
wipes and optional “slideshow” modes.
But that wonderful full screen feature can
be used from inside a Netscape window.
Acrobat to Acrobat links work just fine,
but it is rather tricky to get from an
external HTML or whatever source to a
particular spot and magnification inside
of an Adobe Acrobat document.

Joiners’ Quarterly

PO Box 249 Snowville Road
Brownfield, ME 04010

(207) 935-3720

Microchip Technology
2355 W Chandler Bivd.
Chandler, AZ 85224
(602) 786-7200

Netscape

501 E Middlefield Rd.
Mountain View, CA 94043
(415) 528-3777

Outwater Plastics

4 Passaic St.

Wood Ridge, NJ 07075
(800) 526-0462

P-O-P & Sign Deslgn
7400 Skokie Blvd.
Skokie, IL 60077
(708) 675-7400

SME

One SME Drive
Dearborn, Mi 48121
(800) 733-4763

Synergetics Press
Box 809

Thatcher, AZ 85552
(520) 428-4073

Ulrich’s Dictionary

121 Chanlon Rd.

New Providence, NJ 07974
(908) 771-7714

Woodcraft

PO Box 1686
Parkersburg, WV 26102
(800) 225-1153

Next, while you can do limited editing
(such as correcting spelling errors or
changing fonts), the editing ability 1s
weak and poorly documented. The n-
dexing file structures of Acrobat Catlog
are not documented. Catalog would be a
lot more useful it you could edit word
lists, or, better yet, be able to directly
extract that word and page information
for a printed book index. Phrases in addi-
tion to words would sure be handy, as
would intelligent hyphen removal.

Even with those problems, Acrobat
3.0 is a stupendously great watershed
product. A must use. You can download a
free Acrobat 3.0 reader from www.adobe.
com. Information on byte-range retrieval
can be found at www.tinaja.com.

Vacuum Tube Resources
To me, it has always scemed that all
vacuum tubes can do is add hum, noise,
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and distortion to an otherwise clean
audio channel—tasks that are much easi-
er done these days with a decent DSP
algorithm. Way back when I was building
tube-type amplifiers, I never found any
two that sounded even remotely alike. So,
I guess I do not have the slightest idea
what a “vacuum-tube sound” is

That said, there are a lot of you out
there that are still interested in vacuum
tubes. So, I have gathered a lot of vacuum
tube information sources together for
you as this month’s resource sidebar. The
definitive book on all of this remains the
Radiotron Designer’s Handbook, which is by
far the greatest technical book of all time.
A very few copies still remain available
through antique electronic suppliers.

There’s also scads of vacuum tube
stuff on the net. For example, there’s The
Vacuum Tube Audio Page, which you
should find at www.realtime.net/~joe/
index.htunl. Another page to try is www.
gnx.com:80/ ~danl/info.hunl.

By the way, I still have a stash of clas-
sic, collectible, vacuum-tube era test
gear left. Among the collection is gear
from HP, Tektronix, B&K, Singer,
Bendix, and Heath. Call for details (see

the Help box) if you are interested in any
of those.

New Tech Lit

A free Santa Claus Machine video on
rapid prototyping is offered by DTM.
One leading source for rapid prototyp-
ing books is SME, short for Society of
Manufacturing Engineers.

Two wildly different trade journals
for this month are Game Developer and
EMC Test & Design. The latter is on
shielding and FCC specs.

Rocketry parts and supplies are sold
by Aerocon. They offer a free flyer.

Exotic woods are stocked in depth by
Woodcraft in their Back of Rack service.
Among the types stocked are Anigre,

NEED HELP?

Phone or write all your US Tech
Musings questiors to:

Don Lancaster
Synergetics

Box 809-EN
Thatcher AZ, 85552
Tel: 520-428-4073

US email: don@tinaja.com
Web page: hitp://www.tinaja.com

Muhuhu, Bocote, Bubinga, Ovangkol,
Wenge, and Paduak. And, yes, they also
have Pine. One competitor is EDLCO.

A superb web site for alternate or
green construction materials is up at
www.oikos.com. You'll find lots more of
the same in Joiners’ Quarterly. Environ-
mental Building News is a bimonthly
newsletter that zeros in on environmen-
tally sustainable design and construction.
Their Website is www.ebuild.com.

I guess my CMOS Cookbook has been
a tad scarce recently. But thanks to
Butterworth-Heinemann, we now have
a brand new publisher. I've now got
great heaping bunches of fresh copies, as
do most technical bookstores. That clas-
sic is rapidly approaching one million
copies in print. Autographed copies are
available through my Synergetics Press,
either by themselves, or as part of my
bargain priced “Lancaster Library.”

As usual, most of the mentioned
names show up in our Names and
Numbers or Vacuum-Tube Resources
sidebars. Be sure to check those out
before visiting our www.tinaja.com Web
site or calling our no charge US helpline
service.

4 VX
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FACTCARDS

H ALL YOU NEED to know about
etectronics from transistor packaging
to substitution and replacement
guides. FACTCARDS numbers 34
through 66 are now available. These
beautifully-printed cards measure a
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 schooiroom! 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.

Jampacked with
information at your
fingertips

——
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.

(City) (State)

. !
(le) Funds! 8S168
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a great beginning for a winner of a “sci-
ence-fair” project” or a starting point for
further experiments.

Electronic Modulator

Our initial effort uses electronic mod-
ulation to send an audio signal over a
laser heam. The technique we’ll use pro-
vides a free-air transmission with a range
of several hundred feet.

Of course, we need some way to
decode the received beam and retrieve
the signal. Take a look at the basic
LAM386 amplifier circuit shown in Fig. 1.
To use that circuit as our laser “receiver,”
connect a silicon solar cell across the
mnput and a small 8-ohin speaker or head-
sct across the output. Now enclose the

INPUT
(SEE TEXT)

=]

5 QUTPUT
(SEE TEXT)

FIG. 1—THIS SIMPLE LM386 AMPLIFIER
forms the basis for both a laser receiver
and a laser modulator.

LASER EXPERIMENTS

Modulating a Laser Beam

T HIS MONTH, LET’S TURN OUR ATTENTION TO A DIFFER-
ENT TYPE OF [LASER APPLICATION—USING A LASER TO
TRANSMIT SOUND. WE WILL LOOK AT A COUPLE OF DIFFERENT

APPROACHES TO DOING THAT. EITHER APPROACH COULD MAKE

circuit in a project box, and your receiver
is ready. If you need to increase the range
add a collimator tube at the input. It will
also help improve audio clarity.

Now, how are we going to modulate
the laser in the first place? The answer is
another LM386 circuit. This time, we’ll
connect a microphone or another audio
source to the input of the circuit in Fig.
1. To modulate the laser, we’ll use the
scheme illustrated in Fig. 2. As that cir-
cuit shows, the amp’s output is connect-
ed to the 8-ohm winding of a small audio
transformer. The 2000-ohm winding is
connected between the laser’s anode and
the high-voltage power supply as shown.

With that set-up, the power fed to
the laser will vary with the audio output
of the LM386 circuit. Place the receiver
so that the laser illuminates its solar-cell
input, and whatever audio signal is
introduced to the electronic modulator
will be picked up and decoded by the
receiver. Note that any audio-amplifier
circuit could be used for this application,

BY CARL J. BERGQUIST

WARNING! !!

This article deals with and involves
subject matter and the use of materials
and substances that may be hazardous
to health and life. Do not attempt to
implement or use the information con-
tained herein unless you are experi-
enced and skilled with respect to such
subject matter, materials and sub-
stances. Neither the publisher nor the
author make any representations as for
the completeness or the accuracy of the
information contained herein and dis-
claim any liability for damages or
injuries, whether caused by or arising
from the lack of completeness, inaccu-
racies of the information, misinterpreta-
tions of the directions, misapplication of
the information or otherwise.

but the LM386 circuit is simple, com-
pact, and inexpensive—both units can be
built for under five dollars.

Try using mirrors to deflect the beam
around objects, or bend it around a cor-
ner. The laser beam can also be sent out
to a reflector and back to the receiver.
However you set it up, the system makes
for an interesting demonstration.

Build the Photophone

Our second demonstration/experi-
ment involves a mechanical modulation
device often referred to as the Photo-
phone. Invented by Alexander Graham
Bell in 1880, he often expressed the opin-

s (ol @ | HGHVOLTAGE |
INPUT RelES
ol SUPPLY
ANODE
8Q 2000Q CATHODE
LASER
AMPLIFIER Y
ISOLATION
TRANSFORMER I RS/

FIG. 2—USE THIS SCHEME when using the LM386 amplifier to modulate a laser.
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COLLIMATOR
SYSTEM

PLASTIC
OR
CARDBOARD
TUBE

SOUND
-

FIG. 3—BASED ON A PRINCIPLE developed by Alexander Graham Bell, this mechanical
Photophone will modulate any beam of light, including a laser. The receiver is the same one

used in our previous experiment.

COLLIMATOR
SYSTEM

TO

AUDIO
SPEAKER

FIG. 4—SIMILAR TO THE MECHANICAL PHOTOPHONE, this electronic version replaces

the tube with a speaker.

ion that the photophone was a more
important invention than the telephone.
Functoning on the same principle as the
speaker modulator discussed in earlier
installments of this column, the Photo-
phone relies on the vibration of a metal-
lic foil or Mylar diaphragm for the beam
modulation.

Bell had two versions of the Photo-
phone, electric and non-electric. Both
will be replicated in this demonstration.
In both cases, use the LM386 receiver
circuit we looked at above. Incidentally,
Bell’s prototypes used the sun as a light
source, but the laser is far superior in reli-
ability, range, and clarity.

For the non-electric model, the
transmitter consists of a cardboard or
plastic tube with foil or Mylar stretched
tightly over one end and secured with

tape or contact cement; see Fig. 3. The
tube must be fastened to a tripod or
other, similar support, so it will remain
steady during use.

The laser and receiver are then set up
so that the beam bounces off the center
of the foil or Mylar and onto the receiv-
er’s solar cell. When sound, such as
speech, is introduced into the tube, the
diaphragm will vibrate and modulate the
beam. The modulated beam is decoded
by the receiver as before. For best
results, a collimator should be used with
the receiver.

For the electric version, shown in
Fig. 4, everything remains basically the
same, except that the cardboard tube is
replaced by a speaker/audio amplifier
assembly. The foil or Mylar is tightly
stretched over the front of the speaker

wwWW.americanradiohistorv. com

and vibrates in sync with the speaker.
Again, for best results, aim the laser at
the center of the reflector and use a col-
limator with the receiver.

While innovative for its time, the
Photophone is relatively simple in princi-
ple. Since its invention, numerous varia-
tions have been used, especially in the
communications field. Can you think of
any variations or experiments based on
this principle? If you can, why not drop
us a note and let us know. Write to Laser
Editor, Electronics Now, 500 Bi-
County Blvd., Farmingdale, NY, 17735
or via e-mail to lartronics@aol.com. We
hope to hear from you soon! En|

Education?
Retirement?
Peace of Mind?

You have
YOUT reasons.

= €ovooooonack

No matter what you're saving
money for. U.S. Savings
Bonds make sense. They're
backed by the full faith and
credit of the United States.
They eam interest for up to
30 years. And their value is
guaranteed to grow at market-

based rates.

Ask your employer or banker
about saving with
U.S. Savings Bonds.

Or for a recorded message
of current rate information,
call 1-800-4US-BOND
1-800-487-2663
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PROFESSIONAL DESOLDERING with the

1.ane Norman - Normans Electronics Inc. Atdanta GA  404-451-5057
A cost effective solution o dcsoldcri&mui ment at less than half'the price of most
equipment. It’s performance is AST DING. .

Keith Sahs - J & M Electronics - Omaha NE 402-291-7100 It’sa
must tool for my bench. I can
desolder
multiple
pinIC’s
quickly

It will
eveln take
up large
solder
amounts
on tuner
and case
grounds.

Ray
*  Wurmnest
- Ray’s
Electronics, Inc.-
Bloomington 1L
309-829-3238  The SC7000
saves time when changing out parts
in the home or in the Service Center
Worth every penny we spent.

James Dietrich - Dietrich

Mike Murphy - Service Center -Van

Nuys CArgl 785-7805

The single best investment of repair equipment
we’ve made. It outperforms all other 3esoldering
tools we’ve used. Easier to usc and least expensive.

Bob Monroe - MA.R.C. Electronics - Virginia Beach VA 804-468-3932
Best investment we’ve made. Saves time, especially with multi-sided

re(l,;g; (Fg;r?)rrécle_ 85%\?&%2&,\“"&“' Failed within 6 months and " FREE TRI AL

Dick Manning - Dicks Electronics - Hartland W1 414-367-8339
The case & speed of component removal greatly increases productive time. The Available on Request

SMD kit makes SMD removal a breeze, even for inexperienced Techs.

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.

- s S70m
Szl ___'ﬂ SRoEN

AC WY ROV
e e

: ; - = Electronics - Monroe NY
George Hefner - Hefner Electronics - Coleridge NE  402-283-4333 3 X 3
BeinF a one-men service center, | hesitated to spend the money on 2 Sa Ie P rlce calﬂooétwgg’tfrgee:(fl:;‘fcf :
desoldering tool , however all that changed when I nearly ruined a : withogut breaking a sweat. Ill
$400 computer logic board. It has cut my desoldering time by 50%. 395 A 00 ecommend anyo%e to DEN-ON
Don Cressin - Certified Electronics Serv ice - Ellicott City MD 301-461-8008 Tools.

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. Don Scott - LAV Electronics

Healeah-Miami Lakes FL

Doug Pettit - l,uRSgElcctronics - LuRay VA 703-743-5400 g l d I am a constant user of the SC7000
We found that the SC7000 not only saves money vs. wick, but saves valuable time in ”“u melaaes Desoldering Tool and for quick
troubleshooting. Itallows you to be more accurate in removing SMD’s. component removal, this unit has no
Randy Whitehead - Service West - Salt Lake City UT  801-262-4069 stand, two extea equal. It also comes with excellent

company support. | am very
satisfie ancrﬁighly recommend it t0

filtﬂs, tiP wmlth anyone in the servicing field.

(] Gale TV, Inc. Gale Hollowa
and tlp cleaner Virginia Beach VA 804-486-3562

Desoldering has never been easier
with the SC7000. We use the
desoldering tool daily and are fully
satisfied with this product.

Daryl Baker Servus Electronics Wichita KS

The SC70600 is a better product than advertised. It has
more than paid for the initial investment. We highly
C'?OOO Dzsoldering Tool.

Steve Hall Telco Electronics, Inc. Boise ID  208-322-3304
My first mistake in purchasing the SC7000 was buying only one. Myf
or

Techs. were so pleased with this 100l and it’s usefulness they begged
more. They raved about it and even fought over it. I intend to purchase
= one SC7000 for each workstation.

My techs lhou%ht it would be a waste. [ bought one anyway after a demo.
My techs then fought over it. Now we have three. [tis the Best
desoldering tool we have ever used.
Timothy Kraft - Monikraft, Inc. - Cherry Hill NJ  609-751-3252

We replaced all our exislin%ndesoldermg stations with the SC7000. Our
technicians are very pleased with the improved  performance, portability,
and refiability over our previous higher priced equipment.
Alan P. Dunasky - Al’s TV, VCR, & Computer Service -Cleveland,
OH  216-631-8132 One of my most valuable tools in the shop. [ would
be lost without it.

Bill Warren CET/CSM - Warrens Audio & Video - Knoxville TN - 423-546-

1128 We have been extremely satisfied with the quality and durability of recommend the S
the DEN-ON SC7000 as well as with after the sale support.

and clean.

Features Specifications

- ——AC100v,120V 230V,50/60HZ

¢  Totally Self Contained diaphragm vacuum pump and AC motor for ¢ Voltage-

high vacuum suction or reversible hot air blow for SMD removal. ¢ Power Consumption——120W
¢ 100Watt Ceramic heater with zero-crossover switching heater control ¢ Pump—————————— -Diaphragm Type
circuit which prevents spikes and leakage currents. ¢ Motor Qutput———2W

¢ Unique patented long lasting filter cartridge design. Solder buildsup ¢ Vacuum Attained——500mmHg
on easily cleaned baffle, while air flows around the outside of baffle. ¢ Temperature Range -300°C—400°C (572°F—842°F)

¢ Totaily ESD Safe. The housing contains carbon and the tip is at ¢ Air Flow Rate— ———15 Liter/Minute (Open)

ground potential for complete ESD Protection. ¢ Heater 100W (Ceramic)
¢ Maximum vacuum of 600mmHg is attained in 200 milliseconds. ¢ Control System————Feed Back Zero Cross-over Type
&  Temperature adjustable from 300°C - 450°C (572°F - 842°F). ¢ Net Weight—————————-420Grams

Visa - M/C - Discover - American Express - Terms to Qualifying Companys

30 Day Money Back Total Satisfaction Guarantee - One Year Parts and Labor Warranty
HOWARD Toll Free U.S. and Canada Web Site www.heinc.com

LECTRONIC E-Mail sales@heinc.com
ML NSTRUMENTS 1 _800_39 4_ 1 984 International (316) 744-1993
6222 N. Oliver Wichita, KS 67220 JRNC orfFax (316) 744-1994

CIRCLE 333 ON FREE INFORMATION CARD
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More On Troubleshooting
Gamcorder Zoom Lenses

I AST MONTH, WE BEGAN OUR LOOK AT TROUBLESHOOT-

ING CAMCORDER ZOOM LENSES BY LOOKING AT HOW A

MODERN ZOOM LENS WORKS. THIS MONTH, WE'LL TURN OUR

ATTENTION TO SOME REAL-LIFE SERVICING PROBLEMS AND HOW

to solve them. We'll start out with a look
at the camcorder’s iris mechanism. (Note,
while the specific systems discussed here
are used in Hitachi camcorders, essential-
ly similar systems are found in units from
other manufacturers.)

Problems With The Iris

The camcorder lens has an iris dia-
phragm that is opened and closed to con-
trol the amount of light reaching the sen-
sor, thus controlling the exposure. As
shown in Fig. 1, a Hall-effect device
mechanically connected to the iris motor
monitors the iris opening and provides an
accurate feedback of the opening size.
The opening size is called the f~stop and
1s assigned a number (f1.2, f1.4,f1.8 ...
f11, etc.) that relates to the ratio of the
focal length of the lens to the diameter of
the lens opening.

A lens with a given f-stop number
will always allow the same amount of
light per unit area to strike the sensor
regardless of the focal length of the lens.
In video cameras the iris opening is not
as round as in film-type cameras. As a
result, a specific irts opening will equate
to a specific f-stop, and the Hall-effect
sensor will produce a voltage (F-DET)
that corresponds to the f-stop. This volt-
age will range from 3 volts down to |
volt. A typical calibration graph is shown
in Fig. 2.

*Hitachi 1i-lite
Hitachi Home Electronics (America), Inc.
Suwanee, (A 30174

Let’s go back to Fig. 1 for a moment.
It is a functional block diagram of the
iris-drive and -control circuits. A digital
microprocessor inside the camera creates
a pulse width modulated (PWM) iris-
drive signal. That signal is fed to the iris-
drive amplifier, which smoothes the volt-
age before it is applied to the iris motor.

BY RAY FURLONG*

The duty cvcle of the PWM signal deter-
mines the size of the iris opening. The
higher the duty cycle, the more the iris
opens. The lower the duty cycle the less
the iris opens. As the iris moves, the Hall
device connected to the motor produces a
voltage. That voltage is ted through three
amplifiers to produce the F-DET voltage
that tells the microprocessor the status of
the iris motor movement.

As the iris closes (f-stop increases)
the voltage produced by the Hall-effect
sensor decreases. The calibration graph
in Fig. 2 shows that a small change in the
F-DET voltage results in a relatively
large change in the f~stop. To counteract
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FIG. 1—AS SHOWN IN THIS BLOCK DIAGRAM of the iris drive circuit, a Hall-effect device

is mechanically connected to the iris motor.
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FIG. 2—THIS CALIBRATION CHART
shows how the F-DET voltage corresponds
to the camera f-stop.
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FIG. 3—HERE'S THE SAME CHART used
in Fig. 3, but this time showing the effect of
the gain-up circuit.

that problem a gain-up circuit brings the
voltage back up to 3 volts and restarts
the curve. The gamn-up circuit is con-
trolled by the Hall gain 1 output from
the microprocessor. Notice that there is
also a Hall gain 0 in the block diagram.
Some earlier camcorders have a two-
stage gain-up circuit. The second stage
in those cameras is controlled by the
Hall gain 0 output.

Figure 3 is similar to Fig. 2. It shows
the effect of the gain-up circuit. Note
that the range of f-stops has increased
dramatcally for a given range of F-DET
voltages. That increased range allows
better calibration of the iris, especially
when used in conjunction with the elec-
tronic shutter

The braking portion of the motor cir-
cuit that controls excessive movement is
called the iris damp. It prevents the vio-
lent opening and closing of the iris under
bright light conditons. A negatve feed-
back loop is derived from the Hall device,
and that feedback is added directly to the
iris drive PWNAI output to provide that
protection.

Shutter Troubleshooting

The shutter in a video camera/cam-
corder does not use mechanical parts to
shutter the incoming light. The sensor
“sees” incoming light all the time. To
change the shutter speed of a video cam-
era the sensor must be read at specitic
time intervals. Since video is a frequency-

based function, and frequency is based on
time, the standard read time for a sensor
is 1/60 second (NTSC format). The
faster the sensors are, the faster the shut-
ter speed. The most common shutter
speeds for camcorders are 1/60 (stan-
dard), 1/120, 1/180, 1/250, 1/500,
1/1000, 1/2000, 1/4000 and 1/10,000th
of a second.

Shutter speeds of 1/250th second and
higher are not in sync with the 60-Hz
line frequency of household AC voltage.
Therefore, they are a problem during
the iris and shutter alignment proce-
dure. During every AC cycle, fluores-
cent lights used in conventional light
boxes go on and off twice, producing a
lighting frequency of 120 Hz (2 X 120
Hz = 240 Hz). That represents only a
10-Hz deviation from the 1/20th second
shutter speed. That means that the sen-
sor can sometimes read the incoming
light at the off-time of the fluorescent
light, and adjust to produce a darkening
of the video image. As the iris is cali-

START

CHECK IRIS PWM ~_NO
OUTPUT j—“““—’

YES

CHECK IRIS NO

DRIVE INPUT

YES

N

CHECK IRIS
DRIVE OUTPUT

YES

CHECK VOLTAGE NO

ON 1RIS CABLE

CHANGE IRIS MOTOR
OR LENS ASSEMBLY

brated, the shutter speeds automatically
change and the sensor will sometimes be
read during the off-time of the fluores-
cent lamps in the light box. That can
cause an error in the alignment of the
iris calibration.

To prevent such errors, a special light
box, that has a high-frequency switching
ballast, must be used. Since the normal
frequency of a high-speed switching bal-
last is around 32 kHz, the sensor is no
longer reading during the off-time of the
light box. At such a high frequency, there
is virtually no off-time that even the high-
est available shutter speed of the cam-
corder can see.

In modern camcorders the shutter
speeds are automatic, but not all of the
shutter speeds mentioned are available
in all models. An automatic function
(Auto Exposure or AE) works in con-
junction with the iris to automatically
select the best shutter speed. That sys-
tem works as follows: The microproces-
sor looks at the F-DET voltage to eval-

—

REPLACE MICRO

—»‘ CHECK BOARD '

REPLACE IRIS
DRIVE IC

CHECK CABLE
AND PLUG

FIG. 4—THIS IRIS/SHUTTER troubleshooting chart presents a step-by-step procedure

that simplifies the task of isolating a defect.
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for a real market—payving customers—to
emerge. But for those markets to
emerge, customers (and businesses) must
be confident about the security of their
transactions.

In a nutshell, there are four main
issues of contention: Authenticity, Confi-
dendality, Integrity, and Delivery. Those
are the necessary and sufficient con-
ditions, the “ACID” test, so to speak, for
electronic commerce (EC) to become a
widespread phenomenon. Until robust
solutions arise in each area, EC will
remain a niche means of conducting
business.

This month, let’s examine the techni-
cal issues, and see what types of solu-
tions are emerging. Space does not allow
us to discuss these topics in any real
detail here, but Table 1 contains a list of
pointers to relevant Internet sites with
tons of information. We will, however,
provide a quick overview of public-key
encryption systems, as much upcoming
Internet security seems destined to rely
on it.

THE ISSUES

In the discussion that follows, the
term snessage may refer to both customer-
to-business and business-to-business tran-
sactions. (Business-to-business EC has
actually existed for more than a decade
using a technology known as Electronic
Data Interchange, or EDI. EDI is rapid-
ly being forced to become Internet-savvy
... but that’s another story.)

COMPUTER CONNECTIONS

Gan Electronic Commerce
Pass The AGID Test?

ANY COMPANIES WANT TO PART YOU FROM YOUR HARD-
EARNED CASH VIA THE INTERNET. SOME ARE EVEN SUC-
CEEDING. FOR EXAMPLE, YOU CAN PURCHASE AUDIO CDs ON-LINE

FROM CD-NOW. MOST COMPANIES, HOWEVER, ARE STILL WAITING

The first issue is authenticity. How
can I be sure this message came from
whom it claims to be from? Can my
recipients be sure that messages that
claim to be from me really came from
me? In other words, I don’t want people
to assume my identity and purchase
things on my account. Likewise, as a
merchant, I want to have total assurance
that I'm shipping goods to real, live,
paying customers.

The second issue is confidentiality.
Can 1 be sure that only the intended
recipient sees my message? Can I be sure
that only I see messages intended for
me? Can messages be intercepted or
“eavesdropped?” If so, can they be inter-
preted? In other words, I don’t, as a con-
sumer, want my credit card numbers
floating around the Internet in an unen-
crypted form. And as a vendor, I have a
responsibility to my customers to ensure
that the confidentiality of their messages
1s maintained.

The third issue is integrity. Did my
message arrive? Did the whole message
arrive? Did the message arrive un-
changed (no additions, deletions, or
changes)? If your credit card number and
mine differ by a single digit, I don’t want
to be mistakenly charged for something
vou bought. Nor do I want my orders
misinterpreted.

The fourth and final issue is delivery.
Did my message arrive? Did only one
copy of the message arrive? Can I be
notified if it arrived? Can I be notified if

8Y JEFF HOLTZMAN

it did not arrive? Can delivery be guar-
anteed? Who can I turn to for help in
case of problems? When I place an order
by phone, I usually get an order number
for tracking. Internet commerce needs
the equivalent. I also need to be sure that
I don’t get duplicates.

PUBLIC KEY CRYPTOGRAPHY

Before we talk about solutions, we
need to take a brief digression and discuss
encryption and public-key cryptography.
Encryption algorithms are a hot topic, for
technical, business, and political reasons.
Politically, the U.S. Government cur-
rently considers encryption algorithms as
being in the same category as munitions,
thus it tightly regulates the export of
advanced or highly secure algorithms.
Security is primarily defined by the
length (in bits) of the key used to encode
a message. The longer the key, the hard-
er the encryption is to break. Algorithms
that use keys longer than 512 bits are cur-
rently prohibited from being exported.

The simplest type of cryptography
uses a single key that is used to encode
the message. The sender and the receiv-
er must share that key, and if necessary
provide a means of sharing it. For infor-
mal, low-volume work, that might be
the simplest solution. But it is unaccept-
able for widespread communications
over open lines. Thus was born public-
key cryptography.

PKC uses two keys, one public and
one private. Depending on purpose, a
message can be encrypted with either.
Suppose you and [ want to exchange mes-
sages securely. Each of us has a public key
and a private key. Both of us publish our
public keys, and keep our private keys
private. If you want to send me a private
message, you encode it with your private

key, and I decode with your public key. If '
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I want to send you a securc message, I
encode it with your public key, and you
decode it with vour private key.

There are several important points
about PKC. One is that it is an asym-
metric process. That is, it takes much
longer to encrypt than to decrypt a mes-
sage. l'or that reason, it is often imprac-
tical to encode large messages using
PKC. One workaround is to establish a
connection between two parties using
PKC, then usc a PKC message to ship a
key for a quicker algorithm, encode the
data using the second algorithm, and
then ship the encrypted data. You could,
for example, and many people do, use
RSA as the PK algorithm, and DES, a
government standard for the bulk
encryption.

According to RSA Laboratories, the
primary company that has commercial-
ized the RSA algorithm, DES runs 100
times faster than RSA in software, and as
much as 10,000 times faster on dedicat-
ed hardware.

SOLUTIONS

There is no plug-and-play one-size-
fits-all solution that addresses all the sub-
tletics of the ACID test. In fact, there
are multiple, sometimes overlapping solu-
tions to various facets of the problem.

Digital certificates and digital signa-
tures are a means of verifying thar all
partics to a transaction are who they say
they are. A digital signature is a portion
of a message that is encrypted with a
user’s private key. Anyone with the corre-
sponding public key can decrypt the
message and thereby verify the identity
of the owner. A digital certificate is a
“credential” that is issued by a third
party, and that certifies that the owner of
a public key is whom it claims to be. A
digital certficate is analogous to a pass-
port. An international standard (X.509)
governs accepted use of digital certifi-
cates. Several commercial organizations
have arisen to issue digital certificates,
notably Verisign (www.verisign.com).

As a practical example, Microsoft is

_Document

- Good overview about
RSA and DES encryption.
Good overview of digital
signatures and certificates
Requirements for Inter-operable
Internet EDI
SSL

S-HTTP

X.509 (digital signatures
and certificates)
ISO/IEC 9594-8:
Public key cryptography
systems (PKCS) FAQ
" “The Microsoft Internet Security
Framework," Version 2.3,
July 9, 1996.

RFC1767 (MIME Encapsulation
of ED! Objects)

RFC1865 (EDV/Internet FAQ) *
RFC1521 (MIME Specification)
S/MIME FAQ
| Digital signatures and certification
technology
| EDI-internet mailing list
EDl-internet ma_mg_hst archive
SET specs |
IETF-EDIINT Security
Decision Matrix
Netscape LivePayment White Paper

fip://ftp.iett.org/internet-drafts/draft-ietf-

TABLE 1—INTERNET SITES AND SPECIFICATIONS

Description |
http://rsa.com//rsalabs/fag/faq_fsa.htmi#rsa. 12

http://www.cylink.com/products/security/

x509.htm

ediint-req-00.txt"

http://nome.netscape.com/newsref/

std/SSL.htmi

ftp://ds.internic. nic.netinternet-drafts/draft-ietf-wts- |

shttp-02.txt

fp://ftp.ietf.org/internet-drafts/draft-ietf-pkix-

ipki-part1-02.txt*

See X.509
http://www.rsa.com/pub/pkcs

Description of Microsoft's intranet, Internet,

and consumer-oriented security support. See
http://www.microsoft.com/ intdev/security, and
http:// www.microsoft. com/ecommerce for this
and related documents.

http:/www.rsa.com/rsa/S-MIME/home html
http://www.verisign.com,
http://www. cylink com

http://www.imc.org

http://www.imc.org/ietf- ediint
http:/www.visa.com and http://www.master.com
Detailed comparison of PGP/MIME, SIMIME,

MOSS, DMS across 34 categories,

Search for livepay_white_paper.htm] at
http //home netscape.com

= AII IETF documents are ava||ab|e from ftp:/ftp.ietf. org/mternet/mternet draﬂs/

planning to use digital certificates to ver-
ify that software components down-
loaded from the Internet are trustworthy,
and not virus laden or otherwise destruc-
dve. Sun and other companies counter
that the totally isolated “sandbox” in
which Java applications execute provides
a much safer alternative. It is currently
too early to tell whether the authenticat-
ed (Microsoft) or the Sandbox model will
prevail in the market. We could end up
with either, both, or something entirely
different.

All the confidentality issues come
down to one thing: encryption. Encryp-
tion can be performed in many ways, and
at many levels of the communications
infrastructure. For example, there is a
low-level standard called Secure Sockets
Layer (SSL) that basically encrypts every-
thing exchanged between two TCP/IP
endpoints. At the highest level, applica-
tions can provide their own encryption
features, e.g., password-protecting docu-
ment and spreadsheet files.

Integrity ensures that what we receive
is the whole message and nothing but the
message, or at least we will be warned if
that is not the case. Integrity parually
depends on low-level networking infra-
structure, such as the part of TCP/IP that
ensures packet integrity. Higher-level
means can also be applied. For example,
there is an international e-mail standard
called MIME that allows transfer of bina-
ry files over seven-bit channels. A secure
version, S/MIME, is being implemented
to help ensure overall message security
and integrity.

Delivery concerns the shipment of
bits. Without reliable delivery, all the
encryption in the world won’t buy you
anything. No one disputes that the cur-
rent “open” Internet produces reliable
delivery. The EDI world has for years
relied on what are called Value Added
Networks (VAN’s), which function like a
FedEx of electronic message passing.
With a VAN, every transaction can be
tracked, traced, and verified. However,
VAN s are expensive and proprietary. In
my opinion, the Internet world at large,
and the EC portion in particular, des-
perately needs a range of levels of ser-
vice, ranging from bulk (like fourth-class
mail) with no guarantee of delivery, to
FedEx-like tracking, probably with sev-
eral intermediate levels.

So now we know what it takes to
do electronic commerce the right way:
Authenticity, Confidenuality, Integrity,
and Delivery.
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HARDWARE RED ALERT

Last month 1 mentioned problems
friecnds of mine had been having with
the Seagate 43400N, a 5% 3-GB SCSI
hard drive available for around $350. 1
also have one, but at that point had had
no trouble.

Since then, however, I have had a few
“incidents.” The machine that contains
that drive functions as the server for my
network. The server started crashing, not
often, hut with gradually increasing fre-
quency. Of course it never happened
when I was around to try to glean some
diagnostdc symptoms. Then one day it
happened while I was using it. I immedi-
ately opened the case, and found that the
drive was extremely hot. That case hap-
pened to have a second fan, fortunately
mounted almost directly across from the
drive. After allowing things to cool down,
I spliced the fan into a power cable,
hooked things back up, sealed the case,
and have now gone several weeks without
incident. But I will be replacing that drive
as soon as cash flow allows.

That’s all for now. Until next time,
you can stay in touch by e-mailing me at

jkh@acm.org. [en ]

SERVICING

continued from page 77

uate the position of the iris and selects
the appropriate shutter speed. It also
controls the Hall-effect device and the
F-DET voltage through outputs Hall
adj 0 and Hall adj 1.

Troubleshooting the iris/shutter cir-
cuit is simple. Start by aiming the camera
at something dark and observe the shut-
ter setting and the F-DET voltage.
Increase the light and check to see if the
shutter speed and F-DET voltage
increase. Follow the flow chart in Fig. 4
for the exact procedure to isolate the
defect.

Troubleshooting The
Zoom/Focus Drive

At the end of last month’ install-
ment, we discussed the zoom/focus drive
circuitry. In troubleshooting any elec-
tro-mechanical device, the first step is to
isolate and identty the origin of the
defect. In a camcorder-lens system, that
means that we must first determine if
the fault is in either the electronic or the
mechanical systems. To do so we must
carefully evaluate the systems involved.
For cxample, does the focus operate

: FOCUS WORKS IN FOCUS; ~~_ YES ]

NOT DURING ZOOM

NO

¥

CHECK VOLTAGE
@ FOCUS MOTOR

CHECK VOLTAGE

YES —

REALIGN ZOOM/
FOCUS TRACKING

—

CHECK LENS

o= CHECK RIBBON CABLE/

@ DRIVEIC YES

OUTPUT

—

CHECK 7V DC
SUPPLY

CHECK DATA

INPUTS @ DRIVE YES

—YES ——={ CHECK CIRCUIT PROTECTIC

CONNECTOR

IC

CHECK DATA

/\\ REPLACE DRIVE IC

3

OUTPUTS ON YES

LEVEL SHIFTER

CHECK DATA
INPUTS ON LEVEL
SHIFTER

CHECK DATA

y

YES

*ﬁCHECK BOARD FOR CRACKS

%

YES —-——»( REPLACE LEVEL SHIFTER)

f CHECK CIRCUIT BOARD

OUTPUTS ON uPC

CHECK DATA YES

( REPLACE pPC

INPUTS ON pPC

CHECK DATA
OUTPUTS ON DSP

YES

f CHECK CIRCUIT BOARD

IC
| ————irra

NO

REPLACE DSP IC

FIG. 5—THIS FLOW CHART for troubleshooting the zoom lens in camcorders begins by

evaluating the output of the focus procedure.

only during a focus operation and ot
during a zoom operation? If so, the
problem likely lies with the zoom/focus
tracking alignment.

The troubleshooting flow chart in
Fig. 5 outlines a proven fault-isolation
process. Note that it begins by evaluating
the output of the focus procedure—the
voltage applied to the focus motor. That
single step effectively isolates the
mechanics of the assembly. Now the

www americanradiohistorv com

process continues as we methodically
work our way back through the control
circuitry as well. As the zoom and focus
circuits are almost identical, you can use
the same procedure to isolate defects in
the zoom circuitry.

That concludes our look at servicing
camcorder zoom-lens systems. We hope
that you found it helptul. Look for simi-
lar troubleshooting tips and hints in
future installments of this column. [
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Electmnic

MICRO SIZE CCD VIDEO

MB-7500.
Video Camera

CAMERAS

MB-705UX
C-Mount Camera
with Lens Included;

8 or 12mm Lens

Micro lipiitk Cameras for Teleconferencing.
PANASONIC & SONY
Imaging Distributor

Polaris Industries

Pinhole Versions .
} New Literature  Same Day
{caigulle Available for Shipping
All Models. from Stock!

Visit Polaris Ind. Web Site at:
http://www.polarlsusa.comm

1-800-752-3571

_, | §
™

eeder s FREE P K

Technologies US & Canada CATALOG! rO. it

PO Bax 421, Batavia, OH 45103 weedtech@iglou.com 513-752-0279

Caller ID / RS-232

Telephone Call Restrictor

50 MHz Frequency Counter

Home Automation

.| Connects between a TW523 and an Connects between a telephone wall Connects to telephone wall jack. Disables Reads frequency from 1Hz to 50MHz and
RS-232 serlal port. Use your PC/Mac ack and an RS-232 serlal port. all phones on the line if attempting to displays up to 7 digits on a 16x1 character
to receive and transmit all X-10 odes the caller ID data sent over either: dial a number that has been stored LCD display. Auto-range feature provides
commands. Create your own the phone line and sends it to your in memory *Block® mode or, dial a number floating decimal point and automatic <
program to control your home PC/Mac, in a pre-formatted ASCii that has not been stored In memory "Allow’ &Iacemenl of suffix (Hz, KHz, or MHZ). Y
| automation system, turning on/off character string. Create your own mode. Use touch-tone phone to enter icrocontroller based provides for very Q
| any device plugged into an electrical program to log the name, number, telephone numbers Into memory, and small parts count, only 2° x 3° big. $48.50 =
1 outlet with responce to time/date, date, and time of all incoming calls. choose mode. Program from any phone on =t
| other X-10 transmissions or any other Block out unwanted callers to your the line using your password. $35.00 - 8
computer input stimull. $38.50 BBS/modem. $34.50 ~
i A RS-232 Digital | DTMF Decoder/Logger %"
Telephone Scrambler IR Remote Control Receiver Keep track of all numbers dialed or 3
Give your home-brewed PC/Mac entered from any phone on your o
Scrambles your voice before Learns and records the data patterns programs a link to the outside worid! 12 line. Connects to your telephone =)
sending it over the telephone { emitted by standard infrared remote 1/0 pins can be configured Individually wall jack. Decodes all 16 touch- 8
fine. Prevent eavesdropping from controls used by TVs, VCRs, Stereos, etc. for input or output. Turmn on/off relays, tones and displays them on an LCD
an extension or tap. Connects Lets you control all your electronic projects triacs, stc. Respond to button presses, display. Holds the last 240 digits in .
between your telephone and wall with your TV remote. Seven Individual I/O switch changes, 4x4 matrix decoding a non-volatile memory. rolt g
jack. No modlifications are pins can be assigned to any button on your with auto-debounce. Stack up to 16 through and view all telephone
required to your telephone. Full remote, and can be configured for either units on the same serial port for a total numbers diaied, credit card
duplex operation. $43.00 “toggle® or ‘momentary* action. $32.00 of 192 1/0 points. $32.00 numbers entered, etc. $54.50
¥ — 83
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S TIMELINE INC." ™o,

ver 10 years and 28,000 customers and still growing

| Lieuinp CrysTaL DispLays ]

I MONITORS 1

240x64 dot LCD with built-in controller.
AND 4021ST-EQ. Unit is EL back-lit. $79.” or 2 for $149.% or
OPTREX. DMF5005 (non back-lir) $69.%0r 2 for $129.%
20 character x 8 line  74L x 24H
The built-in controller allows vou to do rext and graphics.

Alphanumeric—parallel interface

16x1 .o 3 for $25.00 20x2 $12.00 40x1
16x1 (lg. char)....$12.00 . 40x2
16x2........ .$8.00 20x4 (ig. char)....$25.00 40x4

24x2...... $12.00
$10.00

5V power required * Built-in C-MOS LCD driver & controller » Easy “microprocessor”

Non-Enclosed TTL
Comes with pinout. 12V at 1.4 Amp input » Horizontal frequency 15Khz. » Ability fo do 40 and 80 column.
S inch Amber $29.00 * 7 inch Amber $39.00
9 inch Amber or Green $29.95

5 COLOR MONITOR $49.*
* Flot Faceplate * 320 x 200 Dot Resolution * CGA & Hercules Compatible
» 12 VDC Operation ¢ 15.75 KHz Horiz. freq. ¢ 60 Hz Vert. Sync. Freq,

+ Open Frame Construdtion ¢ Standard Interface Connector ¢ Degaussing Coil included © Mf. Samiron

9> monochrome SVGA MONITOR $99.”
Tilt and swivel type. Mfr: WEN

[ MISCELLANEOUS 1

interface » 98 ASCII character generator » Certain modeis are backiit. cail for more info.
Graphics and alphanumeric—serial interface

640x480 ?backlit; Epson $35.00 480x128 Hitachi $15.00
640x400 (backiit) Panasonic $25.00 256x128 Epson $20.00
640x200 Toshiba $15.00 240x128 (backlity Optrex $20.00
480x128 (backlit) ALPS $15.00 240x64 Epson $20.00
160x128 Optrex $15.00

6” VGA LCD 640X480, Sanyo LMDK55-22  $25%
| Laser PRoDUcCTsS il |

HeNe Laser Head (10Mw max. output) TEMOO. 155" long MFG: NEC $99.%
Laser Power Supply (for HeNe tube) $89.%¢
LASER SCANNER ASSEMBLY .-

Assembly intended for a loser printer. Inchides kaser diode, polygon motor (6 sided) and misc. opfics ond lenses.
LASER DIODE (5mW) with collimator $20.22

VISIBLE LASER DIODE: 5mw at 670nm $15.%
Index guided. Threshold current 40 ma typical.

3 and 4mW, 1,300nm LASER DIODES, 5.6mm package, $35%
Mitsubishi Electric part number ML701BIR-E21A, General specs are:
1. Vop=1.25. Beam Divergence 25.6° x 28.6°; 2. Tc=24°C, lop=19 to 20mA,
ITH=10.7mA; 3. Wavelength range between 1.280nm and 1.330 nm

POLYGON MOTOR UNIT & DRIVER $199—Q
Ten-sided first surface mirror mounted 0a an ammature tha spins a 125 revolutions per secoad yiciding a heam swoep raic of 1250 sweens per
secood. The driver for the polygos uai roquics 24 volts and plus and misus 12 volls W operate. There is also an [-theta keas in fromt of the polygon
scanning mechanism with a three inch diameter. Gread foc optical eapeaments. enc. Very hugh quality uauts. {MFR: JAPAN ELECTRONICS }

| NETWORK |

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

Pos & Bar CODE

MAGNETIC CARD READER $25.%°
Includes: ® 20 character dot matrix display with Fult alpha-numeric capability » keypanel

with full alpha-numeric entry * separale 7.5 VDC/0.5 Amp power supply * standard
lelephone ?nler’nce exlensi'z\ cord ® lithium battery and flar-cone speofer.

HP bar code wand (HBCS 2300)...
[ POWER SUPPLYS H |

SWITCHING POWER SUPPLYS $12.00 or 2 for $20.00 115/230 Voits
73 WATT (2) 4 pin power connectors aftached ® Dim: 8.5" Lx 4.5 W x 2" H
Quitput: 45V @ 2-9.75, A, +12V @ 0-1.5A, -5V@0-0.4 A, -12V@ 0-0.5 A
68 WATT Dim: 55" Lx 3.2 Wx 1.7"H » Qutput: 5V @ 4 A, 12V @ 4A
60 WATT Dim: B% x 4% x 3 » Output5V @ 6A + 12V@ 1A-5V@ 1A-12V @ 1A

[ CHaraE CourLED DEVICES 1

ADAPTEC 4070A (RLL) OR 4000A (MFM), SCSI Controller, your choice $25%
IBM 370 option XT and AT emulation boards $35%
| Hacker CORNER 1

US made Micronics 486 VLB ALL in ONE $79% or 2 for $149%
motherboard, supports 3.4 or 5V CPU, at either 25 or 33 mhz basic clock. Can
use AMD or Intel from 4865X25 thru 486DX4-100 to HOT new AMD 5X86-133
cpu. On board SVGA video. On board 1 meg video ram expandable to 2 meg
with ATl Mach 2 chip set. On board 2 high speed serial ports, 1 printer port,
floppy and IDE hard drive controller. On board 256K cache. Uses 72 pin simm
memory. Landmark speed rating of 479 with AMD chip.

Board will not fit standard All in One case because of non standard location of riser
board. VLB riser board is included with motherboard.

CAMERA BLOCK $99% or2for $169%

FOR ROBOTICS AND EVERYTHING ELSE
Unit is for Hi Band 8mm CamCorders, includes 8X zoom lenses, D/D converters, built-in CCD
2/3 in. 420 th d picture el compl y mosaic filters. Excellent performance.
High resolution, high sensitivity, low lag, low 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 200m and focusing. NOTE: We have Composite
or PAL (European Standard} Units. MFR: SONY

CELL SITE TRANSCEIVER $79° 2 for $149"

These transceivers were designed for operation in an AMPS (Advanced Mobile Phone Service} cell site. The
20 MHz bandwidth of the transceiver ailows 1 to operate on alt 666 channels allocated. The transmit

channels are 870.030-889.980 MHz with the receive channels 45 HMz below those frequencies. A digital
synihesizer is utiiized 10 generate the selected frequency. Each unit contains two independent receivers 1o
demodulate voice and data with a Recerve Signal Strength Indicator (RSSI) circuit to select the one with the
best signal strength. The transmitter provides a 1.5 watt modulated signal to drive an external power
amplifier. channel selection is accomplished with a 10 bit binary input via a connector on the back panel.
Other interface requirements for operation are 26 VDC (unregulated) and an 18.990 MHz reference
trequency for the digral synthesizer. The units contain indep 't boards for , exciter, h
tunable front end, and intertace assembly (which includes power supplies and vokage-controiled oscillalor).
Service manual, ics and circuit d ions included.

Encased Black & White Composite CCD Camera with Adapter
IR viewing to 1000 nm 7 ¥ Lx24AWx 1% H

Comes complete with CCD camera, mounting nut on bottom of casing, sag 00
12VDC power supply. Excellent low light capability, standard RCA NTSC video vut. g
Great for: entryway security/remote monitoring,

video conferencing/desktop video conferencing 2 IOI‘ s‘ 59.00
This miniature camers is perfect for multimedia computer applications as well as security and
surveillanee. NTSC output allows use with al} popular video digitizing boards for Apple Macintosh
and Microsoft video for Windows. Connects directly 1o any compuosite monitor or VCR with
“video™ input, Its razor-sharp wide-angle lens focuses from two inches to infinity and its state-of-
the-art CCD technology accurately captures 16 level grayscale images for Quick Time mavies and
still pictures. Records at 30 frames per second and 260 lines resolution with excellent low light
capability. Uses 12VDC (adapter supplied) and standard RCA cable.

i3, "The Spy In The Sky” $49.% [ Marmix Tvee |

Thomson 576X550 pixel CCD
400-1,100nm resolution and responsivity. $500% Original cost device

Sony CCD Imager - designed for black and white composite video
cameras. Picture elements: 384 (H) x 491 (V $29°e
Chip size 10.7 {H) x 9.3 (V) mm? o Unit cell size 23.0 (H} x 13.4 {V} um®.
Ceramic 24 pin DIP package * Mfr: Sony, Part# 016AL

POINT OF SALE BANK TERMINAL $49% or 2 for §89%

+ 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 DS1287 Realtime Clock * 2
Solid State Buzzers (Piezo Electric) » 4 Crystals * Rockwell Modem Chip * Telephone Line Interface (4
Pin “RJ" Connector) » RS-232 Intecface (8 Pin “RJ"” Connector) * NI-CAD Battery Pack Inside

Note: We have not heen able to hypass an aceess code in the software. Thus, while time of day and other
introductory things are displayed on LCD., the full original capabilities of this unit cannot be guarantced. Also, we
do not have a sousee for the smart cards thal were 10 go in the PCM CIA sockets. Requires 12 volt adapter for power.
(Nt included) Dimensions: 9-1/2L x 6-1/4W x 2-1/2 D » Original cost over $450.00

4096 element CCD $19.00
1024 element CCD $15.00
2048 element CCD $15.00 ¢ 1728 element CCD $15.00

I LiNEAR TYPE ]

.6” COMPOSITE MINIATURE COLOR DISPLAY _ $99.%
Fully encased. Dim: 1.3" x 1.3 x 4”. 12 Volts DC power. NTSC signal.
250 H x 300 V resolution. Focus adjusiable eyepiece. Applications include camcorder

2539 W. 237th Street, Bldg. F, Torrance, CA 90505
Order desk only: USA: (800) 872-8878 CA: (800) 223-9977
LA. & Technical Info: (310) 784-5488 Fax: (310) 784-7590
OEM INQUIRIES WELCOME

viewfinder, helmel mounted display, elc... Original cost over $600.00

Minimum Order: $20.00. Minimum shipping and handling charge $5.00. We accept cashiers
checks, MC or VISA. No personal checks or COD's. CA residents add 8.25% sales tax. We are
not responsible for typogrophical errors. All merchandise subjeci to prior sale. Phone orders
welcome. Foreign orders require special handling. Prices subject to change without notice. 20%
restocking fee for returned orders.
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WHEN ORDER’I‘NG

| GENERATOR
Features

Items are subject to avaitabil
Prices are subject to change
any prlor notice.

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

1-800-325-22.64

HOT PRICES ON POPULAR SEMI‘S

TUN-O-WASH"
ORDER N2 30-0100

ﬁ'—ﬂ% =

Fast drylng electronics

ity.

=% j.i é 50 ="
Replaces &&,/J\r—"’*

(CFC Free)

* Wider than specified
frequency response ¢ High deflection fac-
tor of 1mV/div.» Wide dynamic range up to 30MHz without

without
wave-

FLYBACK form distortion * Algebric sum of CH1 and CH2 * Low drift with com-
TRANSFORMERS pensation circuit » Superb trigger sensitivity * Maximum sweep rate of
K video signals with internal TV sync. separator ¢ Jittless trigger circuitry

» CH1 signal output terminal available * Variable trigger hold-off * High
precision X-Y phase difference measurement up to 50kHz * Built-in
function generator with BNC output of 50Q and TTL « Three kinds of
waveform are available with 500 output ¢ Flat output waveform fre-
quency up to 1TMHz

Specifications:

Vertical deflection: « Bandwidth :DC coupled (DC to 20MHz normal),
AC coupled :(10Hz to 20MHz normal)  Deflection factor: 5SmV/div to 5V/
div in 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 callbrated
steps.1-2-5 sequence * Uncalibrated continuous control between steps
of at least 1: 2.5.

DIGITAL MULTIMETERS DALCO
NEW!  Digital

= Overload protect 1000VDC or

peak AC on all other ranges
« Input impedance 10M Ohm on
alt ranges » Base accuracy range
+0.5%to 1.0 % * Resistance
2004, 2K, 20K, 200K, 2M, 20M
« Audible continuity response

Order N2 Brand Min Price

BU-208 TESLA 10 $1.49 grade cleaner for tuners,

BU-208/0 TOSHIBA 1 450 ¥ controls and PC boards.

2N-3055 TEgLA 10 060 '.' TUN-O-WASH is excellent cleaner and
32{%3& ;iN"Y% 13 ::ig o degreaser for tuners, controllers and PC boards.
28SD-1650 SANYO 5  1.69 : * Designed for cleaning and degreasing
STRD-1005 SANKEN 1 4.15 consumer electronics * Cleans in one step, no
STR-30130 SANKEN 1 2.66 rinsing required * Contains no ozone depleting
STRS-6301 SANKEN 1 8.50

TA-7777N TOSHIBA 1 6.96 ‘ compounds ¢« CFC anq HCFC free

TDA-2005 SGS 5 149 = Not for use on energized equipment

LEADS HEAVY DUTY

ORDER N2 56-500

* 11" Long WIre Lead

* Insulated 1'2" Alligator Clips

* 20 Gauge Wire Size * 10 Leads

« BLACK, GREEN, RED,YELLOW, WHITE

COLOR CODED s=,§2 BZJ—/Q-

SOLDER WICK

o
« Solder Remover _ "i’ -
* Length 5 Feet 85¢ 5 h
ORDER N2 51-1050 Vin.2 pos. "?75; =4

TEMPERATURE CONTROLLED <%
SOLDERING STATION

* 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

« Auxitiary Grounded Terminal

* Comes in digital LED display

* 48 Watts soldering iron

ORDER N2 51-1035

W. 72

d

J\/\

* 12.5 Oz aerosol (12 cans per case)

VCR ALIGNMENTTOOL KIT

\ 7

ORDER # 50-888 s+ -
592499 =

Tle mont fof.w&u ﬁl§/‘,\:~

* VCR Head puller
* Retaining ring
remover

* Spring hook

* Micro screwdriver
* Hex key set « Fitted vinyl ¢

Soft zippered case
* Dimensions: 91/2"(W) X 121/4"(L)

» 7 Assorted head & guide aligners

» 3 Reverseable screwdrivers (Smali-Flat-Philips)

ORDER N2 82-1055

%

Universal Audio/video Remote

¢ Controls basic functions of TV,
VCR, cable box, and CD or laser
player ¢« Ergonomic design! Main
buttons are in line with natural
thumb motion * Two-minute mamory al-
lows time to replasce batteries without re-
programming * Programming reminder sticker
inside battery compartment « Sleep time for 60,
30, or 15 minutes(according to your TV} « Set key
recessed to prevent aocldenlal deproqramnung .

lower than 50Q « DC Voltage
200mV, 2V, 20V, 200V, 1000V
AC Voltage 200mV, 2V, 20V,
200V, 700V

ORDER N2 50-815

LOGIC Probe
ORDER N2 51-1015

« Length: 8 inches '{?8_93 =

+ Range: 4.5 To 15 VDC SN

* 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 s

v 95 =
ORDER N© 51-1005 '%ﬁ,L$3 o

MAGNAVOX

Smarl Very smart

/wm‘é
-« Cable (11 brands)
« VCR (68 brands)
- TV (77 brands)
« Compact disc and

Laser Disc (94 brands)
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SINO-CHINA

$49.00

3008 $42.00  $38.00

207 690 590 490
git 790 620 530
812 1200 1075 970
813 2500 23.00 2150
845 27.00 2550 22.00_
A3 1290 1190 1090
2 2190 1950 1780
5AR4/GZ34 790 690 5.90
BLGGC “Coke” 640 590 540
12417 300 340 325
12AK7A 250 220 195
1207 390 350 290
K188 1480 1350 1190
KT100 2000 19.50 1775

LIMITED SUPER SPECIAL!

12AX7a CHINA In individually marked boxes.
100 pes $1.78 sa 1000 pes $1.49 ea

STANDARD MATCHING available on most
octal power tubes. 75¢ extra per tube. Pairs,
Quads, Sextets FREE on 26 (same type) tubes
or more.

PLATINUM MATCHING available with 24
hour test and burn-in, ensuring premium match.
$2.00 extra per tube.

A Vi
D o isa/MasterCard.

]

Check out the

. hitp:/ 'www iurnstyle.com/savtek

SOVTEK

IISED BY:
3008 $69.00 $59.00  $49.00
5881/6L6WGC 7.90 6.90 6.20  Fender, Marshall Soldano VTL
5881WXT 8.90 7.90 6.90  Full size base, Fender Ji
5AR4/6234 6.90 5.90 4,90 Matchless, Holland
5046 4.90 4,50 3.90 _ Mesa Boogie Dual Rectifier
5Y36T 3.90 3.50 2.90 | 3
6922 7.50 6.60 6.10 _ Audio Res., Melos, Convergent
6CA7 9.90 8.90 8.20
6CG7 1.50 6.60 6.10
6EUT7 8.90 8.50 7.80
6L6GB 4.90 4.20 3.75
6L6GC 3.40 2.90 2.65 %
6L06+ 18.90 17.50 16.40
6sL7 4.90 420 3.75 hid
6SN7 4.90 4.20 3.70
6V6GT 3.90 3.15 2.90  Crate, HIMU 9
JALL] 10.90 9.90 8.90
12AXTWA/7025 3.40 2.90 2.50  Fender, Hartke, SLM, Orange
12AX7WB/7025 4.25 3.75 3.40  Bedrock, Carvin, Demeter
12AXTWXT 3.90 3.40 3.10  Conrad-johnson -
12AXTWXT+ 4.90 3.95 3.50  Telefunken "diamond” sound
T12AXTWXT+ SELECT 6.90 5.95 5.50  Selected for gain & symmetry
EL346 7.50 6.80 6.30  Quicksilver, Marshall, Orange
EL34G+ 7.95 1.25 6.75 _ Improved reliability
ELB4/6BQ5 3.25 2.75 2.30 _ Peavey, Crate, Fender
ELBAM/6BASWA 7.50 6.60 6.10  Matchless

TESLA-CZECHOSLOVAKIA

K188 $33.90  $30.90  $29.50
KT88BL sky hiue glass 43.00 37.00 34.60
£34L 9.25 8.65 8.10
E34BL sky blue glass 15.90 14.80 13.70
E34RL light rose red glass 12.50 11.70 10.90
EL34 9.00 8.40 7.80
ECC83/12AX7 5.90 5.60 5.25
£L84/6BQ5 5.70 4.95 4.40
EI - YUGOSLAVIA
1 10 2+
6CA7 “big bulb”  $11.50  $10.50 9.50
6CG7/6FQ7 6.50 5.80 5.20
12AT7/ECCB1 4.90 3.90 3.60
12AU7/ECC82 4.60 3.80 3.20
12AX7/ECC83 4.50 3.60 2.90
12BH? 6.90 5.90 5.50
120W7/7241 7.90 6.90 5.90
EL34 1.50 6.50 5.90
EL519/6KG6 11.90 10.90 9.90
K190 28.50 25.80 23.90
PL519/40K66 11.90 10.90 9.90
SVETLANA
1 10 Fh+
EL34 $9.70 $9.30 $8.60
§V6550C 16.90 15.90 14.90
SOLID STATE RELTIFIER

BUILT INTO TUBE SOCKET.

Direct Plug-in replacement for all
5Y3, 5U4 and HAR4 types

$5.90 $5.50

w7 NSl N SOR 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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Tech Systems Electronics Inc.

s 1309 Hwy. 71 Belmar, NJ 07719
800-435-1516 FAX (908)280-0111

Order Direct WWW.TEC-SYSTEMS.COM :

MONTH'S SPECIALS!
BUY - SELL - TRADE

Visa and Mastercard Accepted

% THIS
*-

* %

%

HP 8640B AM/FM Singal Generator
0.5 to 512 MHz (Opt 02 1024 MHz)
Internal Audio Oscillator (001) $150
Reverse Power Protection (003) $150
1034 M

7 (Opt 002) $750

HP8601A 10 kHz to 110 MHz
Sweep/Signal Generator

$5 o $495'

Marconi 2440

10 Hz to 20 GHz |

Frequency Counter

Oven Time Base, IEEE-488
0.1 Hz Resolution

(ONLY 11 LBS!)

Tek 1502 Portable TDR Cable Tester
to 2000 feet, AC or battery, resolution 10
0.6 inch, chart recorder option 04

$

Tek R7603 Oscilloscope System
100 MHz, Dual Channel

Includes 2 7A18’s & 1 7B53, Probes,
and manual (calibration not included)

oo

: 9%

Equipment List

Equipment List

Racal-Dana 9082P

Synthesized Signal Generator

1.5 MHz to 520 MHz, 1 kHz Resolution
Qur Price $1,095

HP 3455A Digijtal Voltmeter 6.5 digit
multimeter, HP-IB Measures AC/DC Volits
and Resistance

Qur Price $595

HP 536 A Coaxial Frequency Meter
960 MHzto 4200 MHz, 0.17% Accuracy
Our Price $195

HP 5340A Microwave Frequency Counter
10 Hzto 18 GHz, -35 dBm sensitivity
Qur Price $1,595

HP 3456 A Digital Voltmeter / Multimeter
High Stability Time Base, HP-IB, 100
Nanovolt Resolution

6.5 Digjt Readout

New Price $6,395 Our Price $795

HP 8660C/100

Synthesized Signal Generator

1to 1300 MHz, HP-IB Programming, 1 Hz
Resolution, 10 Digit Display

New Price $30,000 Our Price $2,795

Tek 465 100 MHz, Dual Channel
Oscilloscope Includes manual & 2 new
probes

Our Price $595

HP 141T/8552B/8555A

Spectrum Analyzer System

Frequency Range from 10 MHzto 18 GHz,
Storage Display, manuals included

| Our Price $1,950

Tek 475 200 MHz, Dual Channel
Oscilloscope Includes 2 10x 200 MHz
Modular Probes

Our Price $695

HP 8505A/8503A/8501A

Network Analyzer System, 500 kHzto 1.3
GHz, HP-IB Programming & CRT Readout
Sold New $55,310 Our Price $3,595

LeCroy 9101 Arbitrary Funtion Generator
10 Volt Output, 5 ns Rise Time

Wave Forms up to 200 M p/s

Our Price $1,095

HP 54201A Digitizing Oscilloscope
300 MHz 2 Channels, Includes manual & 2
new probes

Our Price $1,195

"HP 54110D Digitizing Oscilloscope

1 GHz, Dual Channel, Color Display

40 Msa/s Digitizing Rate, Includes manual
& 4 1 GHz Miniature Active Probes

Our Price $5,995

All equipment is reconditioned and
meets all manufacturer standards

90 Day guarantee

10 Day unconditional right of return

&%

CIRCLE 273 ON FREE INFORMATION CARD
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Over 1,000 power supplies in stock!
Give us a call 9am - 6pm E.ST. *
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" ] Chaninl Recehee
{ o Charmel | - 5 omp Relay, W, HAC
b o Chomel 7 ond .]-db:alu|ﬂu|p1m

Remote Control
for Any
REMOTES :=..

NEW NEW NEW NEW NEW

:. o 4 Chonmel Ressiver wits [lgh:| I]'ulpuh.
= =\l {hoenek ore Pro
o

* Compale with 7 Bt or 4 Bution Remote . 8 306090 bec Timed (ulputs

B » Codn Hopeing Receives of 43 M ol Code Hopming Raeivr of 434tz

i 1II|.|ﬂ'li hrIHl l'.sxu;!ﬂum ol o = Compobble with 2 Button ar 4 Bution Rumot
B Computble with S Cor Al

» 7 Bulon - 3 Chanm| Remine . Buttan - 1 5 Chermel

* Bl Long Fonge 454 Mhzwith * Exirn Lovn Aonge 434 Mz S0, Risiator
SAW Resenules : Dk m!lmlm af Bttons feguhar foe

» Push Baex Bommans wogedr lor Channel 3 {hyme sﬂm}]h 15, £ Push Buthont [

e fogether Jor Chanel 5
Street Smart Security » 800-908-4737

7147 University Avenue ® La Mesa, CA 91941
Send, Fax or Call Order in - Use Credit Card or Check. Fax (619) 462-0652

S Memantary, Lurlu[lwmn[d '|1|hL|.Tn|ﬁ1m

P.O.

(415) 938-0240

Fax: (415) 938-0241 http://www.telulex.com email:sales@telulex.com

e
Q
S

The SG-100 gives you .1 Hz synthesized precision and a wide divessity of modulation functions
all of which can be performed using an internally generated or externally applied signal. You also

AT LAST! DC-20 MHz SYNTHESIZED PERFORMANCE FOR ONLY $795!
get signal analysis functions that are just not offered on any other signal source such as DTMF
Detection and Power Level Measurement. And because you can download new instrument functions
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ONLY COOL-AMP
SILVERPLATES
ONTHE JOB.

From a customer testimonial:

*Ok, 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 peaple 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 silver 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 outperformed 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 [ubricant.

ORDER FACTORY DIRECT:
503-624-6426 or FAX 503-624-6436

CIRCLE 280 ON FREE INFORMATION CARD
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QUALITY CALL, WRITE, X

PARTS or E-MAIL Fop A
FAST Free 64 Page
IN
SHIPPING CATALOG.
DISCOUNT SOUtSide the U.s 4
PRICING end $2.09 postage
PC MOUNT THE INSULTINATOR SECURITY ALERT
POWER RELAY A Programmable Electronlc Insult SIGNALLING SYSTEM
24 Vdc Machine with 'Thousands of Designed for the traveler to hang
. Sayings on the inside of a hotel door,
24 Vo, 675 anm ca. SPDT cone the Detewave Caiisgelny (el
. : E “You’ Alert emits loud beeps and R
tzaf(;svrated12105?r)r(\ps (N?()o égarr;%s (N'C,') @ s/g;:esnzog,;fs,e,y flashing lights when someone i{\'ﬁ [ %
i an?icCSA Iistedo.og '65F_lgeierminals: Dweebyr Y knocks or if someone tampers |53
: uyJ with the door. Ideal for hear-
_ $ each wyoy're a totally ugly ing impaired, the four high- __*B‘ I
CAT# RLY-55 You .. ‘
gross boring nerd! brightness LEDs are easy to Al
[ 10 for $18.50 + 100 for $150.00 | . seo from far away. Canbe Wy
A Totally Freaky ___ switched for audible alarm with U
uyou're dt’ — lights or lights only. Requires
SPECIAL PRICE! Yovl;ackv ponehe? P 3 AA batteries $9®
TWIST ON /! | (not included). CAT # KL-1 each
F-56 CONNECTOR Hand-held voice synthesiz-
or plays a variety of insults SMALL STEPPER MOTOR

We rt:acentlyfl {:?dte g:arge . whlf:h can be altergd t;y selectirég ouch Unipolar, two phase, 6 lead step-
purchase of this twist-on co-ax /@ ) various programming buttons. Even though no per motor. 53 ohm coil. )

connector for RG-6 cable. profanity Is used, a major nationwide retailer Operates well on 12 Vdc

Special pricing while rejected these as being too insulting for their
the supply lasts. 100 for $15.00 customers. Wild green and black case with belt ;gddeg?? ;earmsette;. le:)o}jc:r
CAT #FTO-56R 500 for $50.00 or pocket ¢llp. Includes 3 AA batteries. B @) diameter
1000 for $70.00 Attractive display package. $ 95 shaft is 0.365” long. The shatt is covered with
r S-VHS VIDEO CORD : I CAT# INS-5 each a threaded plastic sheath (0.25" dia X 0.75"
| case of 24 - $4.50 each I long) which acts as a worm gear. This mech-

anism, if not required, is easily removable.

m.—m//-—(gm POWERFUL NEODYMIUM. Rectangular mounting bracket, 1.73” X 1.10".

4 cable with miniature 4 pin mini /& O 50 CAT# SMT-21
DIN plugs on both ends. RARE EARTH MAGNETS $ ‘each [ 10 for $12.50 J
CAT# CB-363 Aprox. 1.86" X 1.02" X
00 10 for $25.00 | | poo 1™ Q EDGEVIEW PANEL METER
$D eacn 100 for $150.00 | | CAT# MAG-26 FS=1 MICROAMP
. Mura
“HI-8” VIDEO CASSETTE $ @ 133 :or 232)0230 Beautifully constructed AR
(USED) each or 0 edgeview meter move- < X
ment. 2.75" X 0.8" AN 2
——— Lb; = RECHARGEABLE SEALED face. Scaleis labeled ¥ !
& E=——c—r] “BEATS/MINUTE" and | 7
Top quality, metal i v LEAD ACID BATTERIES calibrated from 50-61120.Isn
particle 120 minute video || ! j b il d d t t
Gassettes. Used for a snort [ Slumue? | S VOlts 7AN SN | 1. ot The black borel 1 353'X
time, then bulk-erased. 00 Yuas"a # NF:7‘6 y m YUASA 1.33" and can be adjusted or removed. 0.1’
Each cassette has its own $ aach 5.85 X, 1.3"X37". D WETE v thick clear plexiglass case. Maximum case
plastic storage box. 0.1875" qc connectors | X R size behind mounting plane: 2.75" X 1.18"
Satisfaction Guaranteed.  CAT # VCU-8 $1 500 B X 2.18". Solder lug terminals. 550
[10 for $28.00 « 100 for $250.00] each CAT# GC-67 CAT # MET-47 1o Jor "
1-800-826-5432
ORDER TOLL FREE ol o 9L X 3
©
MAIL ORDERS TO: N
FAX (818) 781-2653 * INFO (818) 904-0524
ALL ELECTRONICS CORP. oE U E oL
INTERNET http://www.allcorp.com/ 3
P.O. BOX 567 =
VAN NUYS, CA 91408-0567 E-MAIL allcorp@alilcorp.com S
NO MINIMUM ORDER -« All Orders Can Be Charged to Visa, Mastercard, American Express or Discover * Checks and Money Orders Accepted by Mail = Orders 8
Delivered in the State of California must include California State Sales Tax » NO C.0.D » Shipping and Handling $5.00 tor the 48 Continental United States - ALL ViR =2
OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping * Quantities Limited * Prices Subject to change without notice. D“(‘ l g

MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E-MAIL or Fax YOUR LIST. |

©
©o
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OSCILLOSCOPES

WITH

PORTABLE

SPECTRUM MODULES
ANALYZER, CON}’IE;}; PC'S
DVM, FREQ. MULTIPURPOSE
COUNTER, TEST AND
AND DATA MEASURING
LOGGER. INSTRUMENTS.

0848 Ves 0204
r 0331

‘tme (s}

Why lug a scope around? Toss one of our modules into
your laptop case or tool kit. For a multi-purpose test
device, plug to a PC parallel port and use the PC
screen. Continuous, delayed, or triggered sweeps can
be frozen on the screen, printed out, or saved to disk.
Frequency Spectrums DC to 25 MHz.

Allison now provides PICO TECHNOLOGY Ltd.
portable test equipment, including high-speed scopes,
and multi channel data loggers. Pico and O-Scope
modules accept standard probes and work with 286 or
faster PC’s.

FEATURES: OPTIONS:
* PORTABLE UNITS TO 25 ¢ PROBE SETS
MHz * AUTOMOTIVE PROBES
* USES PRINTER PORT * BATTERY PACKS
* SOFT & HARD CASES

+ USES STD. PROBES

O-Scopes Made in U.S A, Picos Made in U.K.

Same Day Shipping
Includes Cable, Software & Manuals

O-Scopelp (DC-50KHz, singletrace) ............cc.cc.coeeunennne $189.
O-Scopell (DC-500KHz, dualtrace)...............cccoveeerennnnnn $349.
PICO (ADC 200/20) (DC-10MHz, dual trace)..................... $699.
PICO (ADC 200/50) (DC-25MHz, dualtrace).................... $925.

PICO pcbased data loggers from $99.
Shipping within U.S. UPS Ground $7.50(Second day $11.50)

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

The PRIMER 8085 Based Microprocessor
Training and Control System showsyou g
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 Assembler/Terminal 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 Controlling 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.

=NAC inc

P.O. BOX 2042, CARBONDALE, IL 62902

1985 - 1996
OVER

10

YEARS
OF SERVICE

618-529-4525 Fax 457-0110 BBS 529-5708

WE SELL RED, BLUE GREEN & IR

HUNDREDS OF UNITS TO CHOOSE FROM!
PRICES AS LOW AS $40.00!

#* Experiments |
* Laser Light Shows bOC\)/\I/g gnsg 8@%

% Cutting & Bumning
% Communications about LASERS.

CALL FOR FREE CATALOG!
TEL (909) 278-0563

FAX (909) 278-4887

INDUSTRIES

1269 W. Pomona, Corona, California 91720

See our catalog on the internet.
HTTP://WWW.PWEB.COM/MWK/MAIN.HTM
MKENNY1989@AOL.COM

EMAIL:

www.americanradiohistorvy com
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Quality Reconditioned

_Test Equipment from Danbar

Wavetek 172B _
Programmable Signal Source, .0001 Hz to 13 MHz, 500 Gene ral Radio
POWE R settings per second, Opt 01 and 02 5.5 digit synthesizer. E -
e $3500.00 quipment
£ ¢: .t SUPPLIES
Wy e Tektronix 7A42
6002A 001 0-50V. 0-10A, 200 W  *1350.00 Four Channel Amplifier, 350 MHz bw, logic trigger.
6031A  0-20V, 0-120A, 1000W +2500.00 $950.00
SiaN  CERNMIRE00W :'8°°‘°° EIP 351C 14034 Standard Capacitor $150.00
6114A  0-20V, 0-2A 1950.00 Autohet Counter, 20 Hz to 18 GHz in 3 ranges, 100 mV 14030 Standard Capacitor $150.00
62278 0-25V, 0-2A ¢700.00 sensitivity, resolution of 1 Hz, call for specs. 1403G  Standard Capacitor $150.00
62578 g-:ev @ 14, 0-+-20V @.5A :575‘00 Special $795.00 1403K  Standard Capacitor $175.00
62598 010V, 0-504, 220V input  *450.00 Hewlett-Packard 5314A 1403N  Standard Capacitor $150.00
i ]
6260B 0-10V, 0-100A, 220V input 550.00 ) o 1403R Standard Capacit $175.00
. 3 Universal Counter, 100 MHz, 100 ns time interval. andard L-apacitor d
Il U e 1403V Standard Capacitor $165.00
62630 remiO-TOinam ot SREEOD EE30:00 1400F  Standard Capacitor $200.00
e e S Hewlett-Packard 5335A 1400L  Standard Capacitor $200.00
62668 0-40V, 0-5A, 115V input *595.00 Universal Counter, high performance 200 MHz counter, 1409T  Standard Capacitor $225.00
62688  0-40V, 0-30A, 115V input *950.00 automatic rise time, duty cycle, pulse- width, slew rate, . .
g s A=l and phase measurements. 1412BC  Variable Capacitor $750.00
' : $950.0 1419A  Decade Capacitor $450.00
62694 0-40V.0-1.54 e -00 14198 Decade Capacitor $500.00
3 0-60V, 0- *650. u )
64388 0V, 0-5A ‘ 0.00 Hewlett-Packard 53288 1423A  Precision Decade Capacitor $1250.00
6621A 07V @ 10A,0-20V @ 4A  *3550.00 Universal Counter, 100 MHz, 10 ns time interval 14338 Decade Resistor $600.00
resolution, 10 ps with averaging, HP-IB, has option 21, .
Hewlett-Packard 8901A high performance DVM. 13232 gmge Pessr :2:333
ecade Resistor 4
Modulation Analyzer, 150 kHz to 1300 MHz, measures $950.00 @ .
AM and FM to 1% accuracy, measures RF frequency 1433H  Decade Resistor $1000.00
and power, completely automatic, HP-IB. 1433K Decade Resistor $500.00
$5000.00 1433M  Decade Resistor $500.00
1433Z  Decade Resistor $950.00
Hewlett-Packard 5006A M | 14348 Decade Resistor $350.00
Signature Analyzer, maximum frequency 25 MHz, 1434G  Decade Resistor $350.00
4 digit display, TTL, CMOS and prog. thresholds. Hewlett-Packard 214B 1434N  Decade Resistor $525.00
sPecia] $650.00 Pulse Generator, high power 100 V, 2 Aoutput info 50€2, 1434P  Decade Resistor $525.00
10 MHz repition rate, constant duty cycle. — P,
1 tandard Inductor B
Hewlett-Packard 70001A New Boxed $1995.00 ToE T $550T00
Spectrum Analyzer system, consist of 70001A Tektr
Mainframe, 70206A Display, 70900A Oscillator, 70902A onix ?246 1482L Standard Inductor S$390100
|F section, 70904A RF section. 100 MHz Oscilloscope, four independent channels, 1482P Standard Inductor $425.00
2ns/ div time base, flexible triggering, displays voltage
$22' 500.00 ke ST 1491G  Decade Inductor $1000.00
$1600.00 .
Fluke 5100B Calibrator AENDEEEEN/IN

_] e ]
Calibrator for analog and digital multimeters up to 4.5 -'m 1"“'

MM"&[ V11
dEE

digits, five functions. Opt 03 and 05.
$$4350.00

14455 NORTH 79TH STREET ¢« UNIT C + SCOTTSDALE * ARIZONA 85260

(602) 483-6202  FAX (602) 483-6403

MON SOIUOIDB|T /661 YoiB

SALES COMPANY
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SPECIAL

PROJECTS &

We design/build/modify/repair/consult on
any device / system / process / project elec-
tronic / computer / mechanical / optical (eg:

hone/autofsecurity/Radionic/lab/ener /

V/EM/RF/radar/ultrasonic/IR/
commoéfor business and personal/invention
needs. Describe & include nonrefundable $30
pre-engineering fee. Time & cost estimates sent
in 7-10 days. Confidentiality guaranteed!

OFF-THE-SHELF
HARDWARE

Van Eck Systems % Data Card Reader; Writers
#*RF/EM/uWave/Radar/Ultrasonic/IR/
Light/Sound Detectors/ Xmitters/Jammers/
Blasters # Security/Surveillance %+ EM Weapon
Countermeasures # Neurophone/Rife/Crystal
Radionics % Bug & Tap Detectors/Blasters
Lineman's Handsets # Phone Color Boxes %
Voice Disguisers # ESS Infinity Devices %
DTMF Decoders % Child Finder % Panic Button
% Slot Machine Masters # Subliminal Mixer/
Amps (Ultrasonic/ Infrasonic) % TENS & Hear-
ing Assistors % Electronic Dowsers #Shriek
Modules # Ghost Detectors # Vortex Genera-
tors % Alien Brainblasters % 6th Sense Com-
municators & More! Order Catalog Today!!

A
D

ATM crimes, abuses, vulner-

abilities and defeats exposed! i Se
100+ methods detailed, include:
Physical, Reg. E, cipher, PIN compromise, card
counterfeiting, magnetic stripe, false front,
TEMPEST, Van Eck, tapping, spoofing, inside
job, super-cool, vibration, pulse, high voltage -
others. Case histories, law, countermeasures,

detailed security checklist, labeled @

AT

internal photos, figures. ATMs
contain up to $250,000 in cash!

»
'y : i PER) 5 0
f fi

/
DesiriSefsfin detail how Pagers Q?‘“_\, (
work, different types and uses, | "
frequencies, ad\}'lgntages over |08 B
and uses with cellphones, and —
tips and tricks. How Pagers are hacked and
countermeasures. Includes plans for a Personal
Pocket Paging System (xmitter and receiver).

A ) M.
i i

Describes in detail how Fax ful,
Machines are hacked and [ &L
countermeasures, Includes G3 /ﬁﬁg, i
Fax protocols, commo param-
eters, compression algorithms, Class 1 &
Class 2 commands, Spy Fax Switcher, Fax Serv-
ers, FODs/FOCs, and Makeup/Terminating
Codes. And insights into designing Fax inter-
ception devices and modifying existing Faxes
into Stealth Faxes. Eye-popping and invaluable!

HACKING

PBXs are hacked to the tune of
about $8 Billion/yr! "PBX
Hacking” exgoses all issues
relating to PBX hacking, in-
cluding countermeasures. This manual
was featured in Forbes Magazine! Shocking!

VOICE MAIL
HACKING

Exposes how Voice Mail Box
systems are used and specific
ways they are hacked.
Includes ASPEN, MESSAGE
CENTER, BIX, GENESIS, RSVP
CENTAGRAM, EZ, AUDIX, SYDNEY, PHONE
MAIL, CINDY, SPERRY LINK, etc. A must for
all users, hackers, and security personnel!

108, O

Orders Over

11 OO

[}
P.O. Drawer 537

= Nor
Y, Foup Iy
Booksropes

Alamogordo, NM 88311

ORDER TODAY! 505-439-1776

Fax: 505-434-0234 (ORDERS ONLY)

Top Secret Homepage: users.aol.com/wizguru/hi-tech.html
Established in 1971, Featured on CBS "60 Minutes," Forbes, New Yotk Times.

Add $5 total S/H (US, Canada). or educationa ses only.
Postal M.O. is fastest. ~ VISA, MCOK.  COD ({849-8999), add 6.
. » » .
» . » »

As reported on “60 MINUTES"! How devices

can sfow down (even stop) watt-hour meters - | :
while loads draw full power! Device
into one outlet and normal loads into other outlets.

lugs & :

Describes meter creep, overload droop, etc. Plans/
: External magnetic wa?ls (aclaplied to meter) to slow down
loads.

and stop power meters while drawing ful

Plans. $25.

KW-HR METERS: How watt-hour meters work, calibration, error modes
(many), ANSI Standards, etc. Demand and Polyfhase Meters. Experimental

resulls to slow and stop meters by others. A rea

eye-opener! $25.

Speciall All 3 (above), Only $59}

BEYO 8Ly

D PHO D
OLOR BO [ }
Dozens of PCB's de- i ‘-f g
scribed - many circuits. -:EL‘:‘uL,.._'é
Plus Call Forwardin fet:’};,'j-x‘:‘v
Conferencing, Phreai —
History, Glossary, Diverters, Extend-

ers, Loops, REMOBS, Bridging Heads &
Cans, Optocom, 3rd Party and many
other non-box methods - more! $29.

‘ Ty

i\ ! i

All the known ways
answerin machineys LZ]?
are hacke§ to listen to [/} 7[
and erase messages, i
and to convert them into mini-

VMBs. Plus countermeasures - protect
yourself from hackers/ thieves! $29,

-

-

DHREA
i RiID & A

Details on how the
work and dozens of ef-
fective ways of defeat- | */“aw iy g
ing Caller D, ANI, *69,

*57, Call Blocking,*67 etc. Also
describes Caller 1D, Orange, Beige,
Cheese & CF Boxes, ESS, 557, E-911, vari-
ous Class services, CN/A, Non Pub DA,
CAMA, DNR, 800-ECR, Diverters, LD
Extenders, Centrex - much more!  $29.

CELLULAR AND x59
CORDLESS MODS

o explosive we can't even tell you
what its about! See our Catalog for
our infamous cellphone mod guide
- detailed, comprehensive, covers
most makes - 10 times more info
than any competitors' manual!

THE A
HACKER FILES "‘!/#/

Compilation of 100s of the best etye-
Eopping articles written by fo
ackers/ phreakers. ~ ASCII

Covers  ‘every major topic in
hackerdom! On 3 HD'PC Disks! $49.

’ IVIING
® RO
Fear increases over EM
and ultrasonic mind
control technologies -

especially implants! Many

more lies published than facts. Secret
agents are often used for reporting back
to covert organizations. Learn shocking
truth about this bizarre phenomena! $39.

By,
-y ._'"‘_'.l.'::

» R )
4 4

Electromagnetic §,
weapon attacks cause
cancer, birth defects,
and profound psy-
chological and neurological dis-
orders! This manual Includes actual
cases of EM attacks (we investigated)!
Includes how to tell if you are under an
EM attack, and specific countermea-
sures. Much more! Shocking! $29.

The most comprehen-
sive, hard-hitting, hi-
tech survival book ever
written! Topics include
electronic, computer, commo, chemis-

try, weaponry, cryptography, energy, con-
cealment, revenge, alarm, disguise & 1D
change. Designs, tactics & strategies to

SR
P

survive an increasingly dangerous and
brutal world. Field-expedient use of tech-
nology in various threat and conflict en-
vironments and scenarios. $49.

-

ul
SUCCESS MANU

text. | P¢

How to lie, cheat,
steal, influence, and
intimidate your way
to success! Under-
aid? Overworked?
arassed? Manipulated? Forget job
rformance. This manual outlines what
it really takes to make it to the top in
today's corporate BS world! $19.

0 8 |
Net cons and related tfrauds
now rake in $2+Billion an-
nually! Most are done with
little fear of prosecution.
Detailed. + countermeasures.

N R
RACKING & TR )
The Net is infected with /i
spammers, stalkers, scammers,
infectors, and other wrongdo-
ers who hide behind its ano-
nymity. Leam how to trace them down in
this comprehensive, eye-popping manual!

Describes in detail how com-
puters penetrate each other,
and how VIRUSES, TROJAN
HORSES, WORMS, etc are
imglemented. Dozens of computer crime

and abuse methods and countermeasures. In-
cludes disk filled with hacker text files and
utilities, and the legendary FLUSHOT + protec-
tion system. Internet advice, password defeats,
glossary - much more! Manual + PC Disk!

q ;@%@; I
Wi 1

2 ok f g,

Ry

a . A

Eavesdropping on TV and
computer video signals using
an ordinary TV described in
detail. Includes security in-
dustry reports. Ranie 12:) to 1 KM.

Plans include both the Consumertronics and
the original Top Secret Van Eck designs!

RED ARD n [6RED
A ‘J )
ompletely describes ever (3
knovgn means of credit carg )

fraud and scams, + counter- ::_"'""},,_
measures. Protect yourself! { i)

CONS & SCAMS $34
Most comprehensive manual on C&S available! Details
100s, their many variations, and countermeasures!

STEALTH TECHNOLOGY $29
Every known police radar error - stealth method and
material used to minimize radar and laser reflections -
tactic and strategy to fight speeding tickets!

THE PLACAK REPORT §39

How to read and decrypt the magnetic flux-reversals on
popular credit and debit card maﬁnelic stripes. How to
determine the decrypted PIN, PAN, bank number, dates,
number of uses remaining. No hardware needed!

HIGH VOLTAGE DEVICES $29

Many HV device plans: Stun Gun, Taser, Prod, Cane,
Flasher, Blaster, Zapper, Radar Jammer, Jacob’s Ladder,
Fence Charger, Geiger Counter, Fish Stunner, much more!

RADIONICS MANVAL $29
Exciting electromagnetic therapeutic, dlagnostic devices
(mostly experimental). Descriptions, plans, availability.
ROCKET'S RED GLARE $29

The most definite and comprehensi
pellant survival and amateur rocketry!
FREE! $!9
How you can get FREE money, jobs, land, housing, meals,
medical care, equipment, merchandise, much more!
POLYGRAPH DEFEATS $29

How anyone can tell "the truth” to a “lie detector”. Many
proven methods to beat the test, and what to avoid.

source on solid-p

Many plans!

JALL-NEw TOP SECRET
<l CATALOG. FEATURES
200+ SURVIVAL
PRODUCTS! WiLL
BLOwW YOUR MIND!
MaAIL $3, OR §1
WITH ORDERI
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PLUS: " 50 o
. e of America’s Most
Multi-room TV viewing Popular TV Channels CALLNOW TO
options & accessories includes DISNEY AULLU(H
WV Mobile systems for
RV’s & vacation homes

%

- 7

Makes cable & other
AND MORE! v18” dish options obsolete.

S00:-500:9264 w TheHOTTEST daital

programming available!

*,‘ k.

#

NSkyvision |
www.skyvision.com NothmgwElse Comggggsw

DISH Naiwork i stered Serice Mark of EchoStar

j\r’. Fron

g ¥ oy

' FREE DISCOUNT BUYER'’S GUIDE -

P YOUR SYSTEM severcgereee
NNING STRONG! _og8

MOST COMPLETE SELECTION OF:

v System Upgrades

v Parts & Accessories

v Tune-up Tools & Kits

v Complete Systems

v Technical Support Hotline

v Discount SKYPAC* Programming

GET YOUR FREE ISSUE NOW!

*1046
0

V1810

»

Ky

x5

800-334-6455

NEED A REPAIR ITEM FAST? WE'LL GET IT OUT TODAY!

NSkyvisionw

www.skyvision.com
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ALFA ELECTRONICS

HIGH QUALITY TEST EQUIPMENT

BEST PRICE

\\/., i
s e 'l
A oy Amie COM 'Jth\

Quzlar >

(RS 2L 8

DMM 89 $179.00

Most Advanced DMM - j -
80.7 to 81.4 dBm with 4Q-1200Q r 5 lLJ’

| 20 reference impedances s -
True RMS ‘ring. e
Frequency counter: 100 Hz -10MHz . o O

. Capacitance: SnF-50mF SOLAR
Measure AC volt to 20kHz o /
5000 counts, 0.1% basic accuracy = = 4
Auto/manual range, fast bar graph 5 "‘;"; o
Min/Max/Ave/DH/Relative/Zoom A@a@a
Auto power off @ @ @ ®©
Input waming BTeT. o asn
Splash proof

Voit, amp, ohm, logic, diode, continuity
Ruggerdized case
Rubber holster included

DMM A91 DMM 20 'F:Ilu'l((e 1l\;usttslzn9e;er
s 49.95 uke d
InductznciZﬂﬁl.-zgog Holster C-10 10
Now $39.00 Capactance:2nF200uF | Fluke 70 Il $75.95
Resistance 200-200MQ2 Fluke 73 Il $97.50
Plus Free Case Fg’gg;gvgﬂ-mm Fluke 75 1l $129
owe DC/AC Cunrent and Voits | Holster C70 $16
boLn- Ce” PI red Transistor hFE, diode est | Fluke 77 I $155
Latzellispiay, e AP Fluke 7911 $175
Diode, Continuity Ruggerdized case Fluke 29 1 $175
Voit, Amp, Chm ubBer holster $6.00 Fiuke 76 $175
Eaut: mr off Fluke 87 $287
7 functions, 19 ranges fgngg‘; chogm's Fluke 867 $1199
2o\Digj0s%Iaccutacy ru gerdized, solar cell, Scope Meter
Auto/Manual ranging motive, heavy duty Fluke 97 $1785

Energy saver
Student & hobbyist's favor

mdustnal electrical

starts from $19.95 Fluke 105 $2799

3339

LCR Meter 131D
$229.95

Most Advanced LCR
Dual dispiay: L/Q or C/D
Inductance: 10mH-10,000H
Capacitance:10nF-10mF
Resistance: 100-10MQ
Auto/manual range
Dissipation factor & Q factor
Serial & parallel mode
Relative mode for comparison
and to remove parasitics
Statistics, tolerance,
Best for design, incoming
testing & production
SMD and chip component
test probe $25.00

LCR Meter 814
$189.95
Best Resolution LCR

Inductance: 200uH-200H

Capacitance: 200pF-20,0000F

Resistance: 20-20MQ

Resolution of 0.1vF, 0.1pF, and
1mQ are useful for high frequency
and SMD

Dissipation factor indicates leakage
in capacitor and Q factor in inductor

Zero adjustment to reduce parasitics

Best for high frequency RF | e

SMSD agg chip component test probe

Padded deluxe case $6.00

Frequency Counter
FC-1200 $129.95

~10Hz-1.25GHz
1dig‘n LCD
Records ax/Mm/Average
Data hold, relative mode

Telescopmg antenna $8.00
Deluxe case $5.

Also Avallable:

AC/DC clamp meter, Light meter,
Thermometer, gH meter, High voltage
Probe, Digital r, Anemometer,
Electronic scale, Force Gau}g
Tachometer, Strobosco umidity
& EMF adaplar, Sound level meter,
Frequency counter, SWRffield
strength/power meter, Dip meter

Frequen
Display:
Period: 0.

20 MHz Oscilloscope with Delay
Sweep PS-205
Duai Trace, Component test, 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.

$429.95

PS-200 20 MHz DUAL TRACE $339.95
PS400 40 MHz DUAL TRACE $494.95
PS405 40 MHz DELAY SWEEP $560.95
PS-805 60 MHz DELAY SWEEP $769.95
PS-1000 100 MHz DUAL TRACE $999.95

Scope Probe: 80MHz x1, x10 $15, 100MHz x1, x10 $22

250MHz x1, x10 $29, 250MHz x100 $39

Digital Storage Scope
DS-303 30MHz, 20M Sample/sec $849.95

DS-303P wi RS-232 interface $1,049.96
Switchable between digital and analog modes
2 K word per channei storage

8 bit vertical resolution (25 Lerel/div)
Expanded Timebase 10ms/div - 0.5 s/div
Refresh, Roll, Save all , Save CH2, Pre-Trig

Plotter control

DC Power Supply

PS-303 $159.00

0-30 VDC , 0-34 output
Constant voltage & constant curent mode

0.02% + 2mV Ine reguiation

0.02% + 3mV load reguation

1 mVims noise and ripple

Short circuit and overioad protected

PS-8200 with digital votmeter $179.00

Also available: 30V/5A, 60V/3A, 60V/SA
16V/10A, 30V/10A

oy

B EO o moy

D e 5 g

* P&

DC Power Supply Triple

Output PS-8202 $499.95
Two 0-30 VDC , 0-3A outputs

One fixed 5VDC, 3A

Capabie of independent or tracking opsration
Constant voitage and constant current mode
Four digitai meters for voit and curent display
Excelent regutation and low ripple

Short circuit and overtoad protected

Also available: 30V/SA friple output $549.95
Dual tracking 30V/3A, 30V/SA, 6OVRA, 60VSA

FREQUENCY

RF Signal Generator

SG4160B $124.95

100 kHz-150MHz sinewave in 8
ranges

RF Output 100mVms to 35 MHz

Intemal 1kHz, Externat SOHz-

20kHz

AM modulation

Audio output 1 kHz, 1 Vrms

Output Impedance: 50 Ohm

Size: 5.9"Hx9.8'W x8.1'D

RF Signal Generator
Counter SG-4162AD
$229.95

Generates RF signal same as
SG-416808

6 digit frequency counter 1Hz -

150 MHz for intemal and external

source Sensitivity <S0mV

Audio Generator

AG-2601A $124.95
10Hz - 1MHz in S ranges
Output: 0-8Vrms  sinewave
0-10Vp-p squarewave
Synchronization: +3% of oscillation
frequency per Vrms
Output distortion:
0.05% 500Hz - 50kHz
0.5% 50Hz - S00kHz
Output impedance: 600 ohm

Audio
Generator/Counter
AG-2603AD $229.95

Generates audio signal same as

AG- 2601A
6 digit frequency counter 10Hz-
150MHz tor internal and external
sources Sensitivity <50mV

Function Generator

FG-2100A $169.95
0.2 Hz -2 MHz in 7 ranges
Sine/squareftriangle/pulse/ramp
Output: 5mV-20Vp-p

1% distortion, DC offset + 10V

VCF: 0-10V control freq. to 1000:1

Function Gen./Counter
FG-2102AD  $229.95

Generates signal same as FG-2100A
Frequency counter 4 digits
Feature TTL and CMOS output

Sweep Function

Gen./Counter $329.95
0.5Hz to S MHz in 7 ranges
Sweep:Lineari0:1.og 10:1 20ms-2s
AM Modulation

Gated Burst, Voltage Control Gener.
Generator Control Voltage & 8 digit
counter 1Hz-10MHz for intemat &
externat sources

Electronics Now, March 1997

(800) 526-2532/(609) 897-1135
FAX:(609) 897-0206

1 YEAR PARTS AND LABOR WARRANTY

ALFA ELECTRONICS

P.O. BOX 8089, Princeton, NJ 08543-8089

CALL / WRITE / FAX FOR FREE CATALOG

Visa, Master Card. American Express, COD, Purchase Order Welcome
CIRCLE 213 ON FREE INFORMATION CARD

www. americanradiohistorvy com
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100 MHz Cursor Readout Scope

4 ch, 8 traces 0S-6101

* 4 independent channels, 8 traces

* Time /Voltage cursor measurement
* ALT triggering function for 4 ch.

* Sweeps to 2ns/div, Delayed Sweep
* TV Sync., Ch. | output, Z-axis tnput
* 2 probes(x1, x10)

100 MHz Scope, 4ch. 8 traces
Best value all purpose scope
0S-6100B

* 4 channels, 8 traces .

* High sensm\ll.‘lsly 500uV/div

* Sweeps to 2ns/d clayed sweep
* 20 kV accelerating voltage

* TV sync., Z-axis input

* A and B gate output

* Best price 100 Z scope

* 2 probes(x1, x10)

$1,499.95

$1,329.95

50 MHz Triggering Oscillosco;)e
$699.95

08-653

e 1
) 1
3 “w
vIF

|\

* Dual Channel

* Hold Off Function
* Delayed Swee

* Built-in Delay%‘me
* TV Sync * 2 probes(x1, x10)
20 MHz Oscilloscope
0S-622B

‘v% — l’ 7’ \?—?x
= g b : ‘ P‘\“

e | % | §

* ALT Tnggenng

‘}{lgh

* Dual trace, X-Y operation

* TV Sync., Z-axis input,CH 1 output
* High sensitivity | mV/div

* Tngger level lock

* 2 probes (x1, x10)

08-623B - 20 MHz w/Delayed Sweep..........
08-935 - 5 MHz One channel..

ALFA ELECTRONICS

741 Alexander Rd., Princeton, NJ 08540

sensitivity 1 mV/div
* Trigger level lock function
* Z-axis input, CHI output

$344.95

.$44995
.$20995

DC Linear Power Supplies
Single Output

* Constant voltage and constant current mode

* Voltage regulation <0.01%

* Current regulation $0.2%

* Low ripple and noise _

* Overload and reverse polarity protection

* Features 2 analog or 1 digital meter(PS series)
2 analog or 2 digital meters(PR senes)

PS-1830 : (0-18V, 0-3A).

PS-1830D : Digital Display... .....

PS-1850_  (0-18V, 0-5A)

PS-1850D |%lal Dlsflay

PS-3030 (0301, 0.3AY. . ...

PS-3030D : Digital dlsqla i

PS-6010 - (0-60V, O- Ag.

PR-1810H {)L'I'éV; 0-10A).

PR-3060 0-30V, 0-6A)..
PR-6030 : (0-60V, 0-3A)..
PR-6030D : Digital Display.

Triple Output DC Power Supplies

* Two vanable 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

LA S !
3 e = .

* High stability , low dnft, 4 digit displa)

* Frontrear output-sense switch selectable

* Auto step running w/timer settings

* 100 point programmability (PPS series)

* 50 point programmabihty (PPT s<:nes)r .

& Auﬁ;} senal and parallel operation (PPT senes

* Auto tracking (PPT series), [EEE-488.2 and SCP1
compatible command set (optional)

PPS-1860G: (0-18V, 0-6A) .. ..$1099.95
P$8-363SG: 0-36V_0-3.5A)....... $1099.95
PPS-6020G: (0-60V, 0-2A).... . . ; ]I(3)99.95

PPT-1830G: [0-18V. 0-3AX2, 0-6V, 0-5A),
PPT-3615G {0-36V, 0-1.SAX2, 0-6V, 0-34). "
FAX:(609) 520-2007

CIRCLE 213 ON FREE INFORMATION CARD

www.americanradiohistorv com

Test & Measuring Instruments isosowzcerr ssastes

Digital Display Function Generator

FG-8016G $239.95

* Frequency Range: 0.02Hz to 2MHz
* Three Instruments in one: Function generator, Pulse
§qncrato_r & Freguency counter.
* Sine, Tnangle, Square, TTL Pulse and CMOS output
: lB(;A(i)g-}n 6 digit counter with INT/EXT function
‘1 tuning range
* Variable DC of%lsqesl control
FG-8015 Functios Generator

* 0.02Hz-2MHz (No Counter)... -$189.95
FC-8131 Intelligent Counter 1 3GHz . . .$469.95
FC-8270 Intelligent Counter 27GHz ... . .$629.95
UC-2010G Universal Counter................. ...$294.95

Digital Multimeter & C Meter
DM-8034(3%: digits) $179.95

* 8 Function, AC/DC voltage, AC/DC current, resistance

: Buxlt-m]C mdal OCOd\l/Odedlczs(t) Rnd audible continuity check
Hg\ voltage and 20A range

* 0.5% basic accurxcy

DM-8040 (3% Digits, True RMS)

* Measures ACV to 50 kHz..

DM-8055 (5% Digits).......

* 0.006% basic accuracy

* 1uV, ImQ2, 1nA resolution

* dBm measurement _

* Auto range, relative mode, Max/Min

DM-8055G(5% Digits. GPIB). ...$889.95

Model DM-392
(3% digits) $109.95

* Auto/Manual ranging(38 ranges)

* 42 Segment analog bar graph

* Data Hold/Min-Max memory
/Relative mode

* Auto power off

™ * Overload protection

* Audible continuity check
/diode test

* Capacitance: |1 pF-40uF

* Frequency: 0.1Hz-1MHz

.$339.95
.$649.95

BT e e

* 20 Amp range
EO— * Double hugh energy fused
: (1A, 20A)
e it * 0.3% DCV accuracy
DM-351 : 3% Digits w/Continuty, Auto Off. _...__.$54.95

DM-352 : 3% Dmgits, Cap. Freq. . 20 Amy

a9

DM-353 : 3% Dmgits, 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
DM-393 : 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.
Visa. Master Card. American Express, COD, Purchase Order Welcome
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BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

&F

o
SRy

Earn up to
514960 an hour
and more!

000 = Bl )
.| Learn at home in spare time.
No previous experience needed!

No costly school. No commuting to class.
The Original Home-Study course prepares
you for the “FCC Commercial Radio-
telephone License.” This valuablelicenseis
your professional “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

 piahulbnliiiliiyiyiiiegutials |
]

commanb PRODUCTIONS
FCC LICENSE TRAINING, Dept. 210
P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!

NAME
ADDRESS _ S —
CITY ____ STATE ZIP

L----------------------

|
h----

RF POWER

TRANSISTORS AND TUBES

In depth stocking of popular and
hard-to-find Electronics Parts
for Transmitters & Linear Amplifiers

Popular Transistors
25C1969
28C2166 - 25C2290
25C2312C + 25C2879
MRF454 « MRF455
MRF455A « MRF477
MRF492 « MRF497
SRF3749  SRF7000-90

Popular Tubes
6JS6C + 6KD6 « 6LQ6
M2057 « 6146B « 6146W
3-500Z » 3-500ZG - 4-400C
811A « 572B » SV6550C
7558 « 8417 - 8873
8874 - 8875 « 8877 « 8975

Order your FREE copy of our new Catalog by writing or calling us now.

Tel: (619) 744-0700 -+ Fax: (619) 744-1943
E-mail: fp@rfparts.com

RF PARTS

435 SOUTH PACIFIC STREET
SAN MARCOS, CA 92069

The PIC-MDS Professional Pack includes: [aRLRaEUERTS

The PIC-MDS is a
complete training
and development
environment for the
mid-range PIC™
microcontrollers.
Proven in class-
rooms, the PIC-
MDS lets you
; learn to use and
) develop applications for PIC microcontrollers
quickly and easily. Our step-by-step examples guide you from
simple programs through to keypad scanning, serial /O, LCD
display, A/D conversion, data logging, and interrupt routines.

Your First PIC!

Professional Board
(no programmer)$259

obbyist Pack  $199
(kit, no ZIF, '84 only)

Hobbylst Board $139
{kit, no ZIF, '84 onty,
no programmer)
Teachers manual Call

Prices exciude shipping. Parallax is
a rademark ot Parallax, Inc. PIC &
Microchip are registered trademarks
of Microchip Technology Inc.

* PIC16C71 & PIC16C84 microcontrollers
« EPIC Programmer & PM assembler
« detailed training manual with disk

« in-circuit programming cable & socket
+ ZIF socket « buffered LED port indicators ¥ ¥
*2X 16 LCD display * 2 analog pots * RS-232 port

« 256 byte seriat EEPROM - crystal/resonator socket
5V & variable DC power supply + AC voltage adapter
« all I/O pins on screw terminals & PICBUS connector
« all code examples in Microchip and Paraliax™ syntax

Sirius
microSystems

Visit our Web page: hitp:/www.siriusmicro.com

172 Harvard Road
Waterloo, ON N2J 3v3
CANADA
+1:519-886-4462 (ph.)
+1-519-886-4253 (fax)
support@siriusmicro.com

wwWwW americanradiohistorv com
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PICE-6 from $295

o Real-Time In-Circuit Emularor
(to 10 MHz)

e Supports PIC 16C62X, 16C6X,
16C7X, and 16C84

e Single step and run to Breakpoints

e Includes Assembler and Simulator

e 15 day money-back guarantee

e Programmer for PIC 16C5X, 16C6X,
16C7X, 16C84, and 17C4X in DIP

packages, only $155

Learn sos1
0n PC ¥

With our 80C552 SBC connected to
your PC's printer port, learn to write the
8051 program, debug and test it on PC.
e 8051 core processor (80C552) with
8 channel 10-bit A/D and PWM
e 24 more [/Os and RS-232 port
¢ 32K ROM and 64K RAM
o Includes Assembler, Disassembler,
real-time execution and debugging,
plus monitor and example programs,
only $225

© 2 channels. two 8-bit A/D
© 40 MSPS for both channels
© 32K memory per channel for longer sampling
© 20 MSPS glitch capturing to detect peaks (optional)
© With delay trigger mode to see events after
trigger (optional)
© Designed and made in USA

Turn your PC info a fest station with :
Dual 100 MHz Universal Counter $399
6 MHz Sweep/Function Generator $549

rc INSTRUMENTS INC.®

Tel: (909) 622-2006
Fax:(909) 622-7778

http:/ /www.tcinst.com

ROMY-16

EPROM EMULATOR

Emulates ROM or RAM in 8- and 16-bit
systems for $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.

Low cost

Microcontroller
Development Systems

80C552, 80C31, and 68HC11
development systems include single

| board computer, assembler,
disassembler, real-time execution and
debugging, plus monitor and example
programs.

Universal Microprocessor
Simulator/Debugger

Assembler, Disassembler, and
Simulator for popular 8-bit CPUs.

J&M Microtek, Inc.

83 Seaman Road, W Orange, NJ 07052

Tel: (201)325-1892 Fax:(201)736-4567

NEW!
PIC microcontroller &
Surveillance KITS.

If you are not getting
this catalog you are
missing out on some
of the best deals in

. Ultra small wireless FM mic.
. Phone transmitter SLeach™.
. PIC kits include: security,

electronics today! We have thousands of control, and hobby applications.
items ranging from unique, hard-to-find o Most kits use Surface Mount
parts to standard production components. Technology (SMT).

Call, write, or fax today to start your free . SMT kits include our exclusive
subscription to the most unique catalog in surface mount soldering guide.
the industry, filled with super values on e  Kits are designed and

surplus electronic and hobbyist type manufactured by IEC.

items. If you have a triend who would —

like to receive our catalog, send us their Pager Decoder
name and address and we will gladly Interface kit for PC
forward them a complementary 100 page

i) Only $19.95 + saH

PD shareware software included.

Why pay more? Call today. Order 1-800-417-6689
% ! Mon. - Fri. 9AM-5PM ET.
] Visa, MC, Money Orders

% : For a catalog send SASE to:
340 East First Street Fax Order Line IEC, P O Box 52347

Dayton, Ohio 45402 1-800-344-6324 Knoxville, TN 37950-2347

Sorry, no refund for used kits.
Prices subject to change without notice.
Order Toll-Free
1-800-344-4465

Shipping and Handling is non-refundable.
©1997 IEC

Returns are subject to a restocking fee.
CIRCLE 251 ON FREE INFORMATION CARD
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Gateway Products Corp.

LM358 ...

Popular I.C.s
NESSS ...
LMSS6 ...

LM324 .
LM741

LM339 ..
Deal U3: 12 pcs

Translistors
PN2222A ... 8¢
PN29O7A ..

Semiconductors
7408174

74L5244 .
74LS245 ...
7415374

LM386N ...
@ LM393N ...
i MC1488 ..

2pcs of each). $5.00

MC1489 .. .

Popular CMOS

CD4001B ... 30¢

CD40118B....
tﬁcmowa.,..

CD4017B.... 50¢

CD4028B ...

CD4050B ... 40¢

W Cpaossa

DEAL M3...$5.00

7805 7812
7805 7912
12 pecs total
(3pcs of each)

MPSAQS. ..
MPSA13...
MPSA27 ...
MPSA42....
MPSAS6....
MPSAG2....

Smm (T1 3/,)
Dlffused LEDs

3mm (T1)
Diff. LEDs

) (10pcs of ea))..... $2.50

More Transistors

+ il 6ft VGA cable

3.5795MHz, 4.000MHz
11.0MHz, 11.0592MHz

CHEAP STUFF

T

TO-220 heat sink ... 29¢
Mini push-button .... 29¢
30W solder iron... $3.95
8ft printer cable ... $3.95
$3.95
3-b sefial mouse. $8.95

DIODES

ING14 .

1N4148 ... g
1N4001 . 1A/S0V ..
1N4004 .. 1A/400V .

1N4007 . 1A/KkV.... 8¢

Deal P7: 50 pcs total,

10pcs of ea.)....$2.00

Power Diodes

1N5401 .3A/100V . 10¢
1N5404 . 3A/400V . 11¢
1N5408 ... 3A/1kV... 12¢

B6A/100V. . 32¢

1N4728A ... 3.3V .
1N4733A...5.1V .
1N4730A . 9.1V .

RADIAL LYTICS

1uF/50V ... B¢
2.2uF/50V ..

22uF/50V . 10¢
33UF/50V.. 11¢
47uF/50V . 12¢

RADIAL LYTICS

10uF/25V...... B¢
22uF/25V ... 8¢
33uF/25V...... 8¢
47uF/25V ... 9¢
100uF/25V .. 10¢
220uF/25V .. 12¢
330uF/25V.. 19¢
470uF/25V.. 23¢
Deal A7: 40 pcs total,
Spcs of each). $4.00

1A SCHOTTKY
= f—r-="

1N5817 . 1A20V | 22¢
1N5818 .. 1A/30V .. 23¢
1N5819. 1A/40V . 24¢

0, Deal Y6: 9 pcs total,
..$2.

3A SCHOTTKY

I
1N5820 ... 3A/20V .. 32¢
1N5821 ... 3A/30V .. 38¢
1NS822 .. 3A/40V .. 39¢

Ceramic Disc
(All caps rated 50V)
10pF ...
22pF ...
27pF ...
33pF ...
47pF
100pF
150pF —_
220pF T
Deal R4: 40 pcs total,
Spcs of each).. .$2.50

Ceramic Disc
(All caps rated 50V)

270pF ...

330pF ...

470pF ...

001uF .

O1uF ..

Q22uF ...

.047uF

1uF .
Deal R7: 40 pcs total,
(Spcs of each). $250

.01uF/50V  .047uF/50vV
(022uFIS0V  1uF/50v
Deal BS: 40 pcs total,
10pcs of ea.). .$2.50

Tantalum Caps
1uF/35V.....18¢
2.2uF/35V . 22¢
10uF/35V ... 49¢

Please mail orders to:
P. O. Box; 93-6397
Margate, FL 33093

Toggle Switches

Miniature size
1/4" Panel hoie

Deal S3: 8 pcs total,
(2pcs of each)”..$5.00

DEAL W2...$2.50
——{Ji

120 pcs total (20 pcs of
each: 10, 47, 100, 470,
1k, 4.7k. All 1/4W 5%.

DEAL W5....$2.50
— (L T

400V BRIDGES
T < =

4A
1Ampé) mp

1.5Amp
DIP ... 40¢

In-line ... 88¢
X8. 6pcs total

(2pcs of each)...$3.00

SOLDER ROLL
SN63/37
.031" dia
1 Lb Roll

$7.80

B\ $10.00 minimumorder. We accept VISA, MC, MO, Check, No-CODs. Please add $5.00 for shipping & handling (foreign addresses: $8.50).
Florida addresses add your applicable county sales tax. Hours: Mon-Fri: 9AM to 5PM (EST). All new premium parts. Send for free Catalog.

Radiotelephone - Radiotelegraph

FC

CIRCLE 242 ON FREE INFORMATION CARD

Commercial
License

Why Take Chances?

Discover how easy it is to pass the exams.
Study with the most current materials available, Our |
I Homestudy Guides, Audio, Video or PC "Q&A" disks I
make it so fast, easy and inexpensive. No college or
I experience needed. The new commercial FCC exams |
have been revised, covering updated Aviation, Marine,
| Radar, Microwave, New Rules & Regs, Digital
Circuitry & more.We feature the Popular "Complete
Electronic Career Guide". 1000's of satisfied customers
| Guarantee to pass or money back. Newest Q&A pools. |

| Send for FREE DETAILS or call

1-800-800-7588

WPT Publications

I

| 4701 N.E. 47th St.

| Vancouver, WA 98661

I Name

:Address

ICity St. Zip
1-800-800-7588

e omivw o o o= o mm w o e e el

* Schematic Capture

Newmarket Ontario, Canada L3Y 7V1
905 B98-0665 FAX 905 B98-0683
Download Demo - http://www.rdsystems.on.ca
Internet email info@r4systems.on.ca

www americanradiohistorvy com

WRITE OR CALL

Both DOS and Windows

! CADPAK DOS - $159, WINDOWS - $199
Ideal for New Users, Hobbyists, & Small
Businesses! Provides everything for PCB
Layout & Schematic Drawing.
| PROTEUS Starts at $425

Most Powerful on the market

* Circuit Simulation
* PCB Layout with Rip-Up & Retry Routing

R4 SYSTEMS INC.

i

!

I 1100 GORHAM ST. Suite 11B-332
|

j

|

FREE DEMO

TODAY
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FREE CATALOG &.
CALL TOLL FREE ~_:q

1-800-338-0531 bl

_
E-Mail: xpress@parts-express.com

Amplitied Indoor
FM Antenna

17" tall, amplitied FM
antenna. Improves
receptlon with weak FM
signals. 18 dB of gain.
Inciudes AC adaptor,
galn control, and 75
ohm coaxial cable
terminated with an “F"
connector.

#EN-219-055 ........c...u..

Decoy Cameras

These 1/3° CCD cameras offer a clever means of

disguise. Both feature a 3.6mm wide angle iens, built-in
electronic shutter, and a 12 VDC power supply. Minimum
llumination: 0.3 lux. 400 line resolution. Smoke detector

decoy camera includes an audio output.

_— Microphone

—
=
—
L=,

2.

ZSa)
. -

N\

i ‘”

.= “~——Camera Lens
<

Part i# Descrliption Price

EN-335-535 Smoke detector decoy $249.50
EN-335-540  Decoy clock camera 299.95

EZe,

3

30 DAY MONEY

Xpress

BACK GUARANTE

¥ o E
340 E. First St., Dayton, OH 45402-1257

E!

Phone: 837-222-0173 - Fax: 937-222-4644

Cable TV Stereo Decoder

When used in
cthunclIOH The digital video stabi-
with a lizer will ellminate the
%c_?/ble constant picture
4 distortion

F caused by the
vertlel' or copyright protec-
cable tion on movie

ready VCR, this
handy device allows you to
feed the cable TV stereo slgnal into your
home sound sr‘stem for superb audio reproduction of
your favorite shows, movies, and sporting events.

$19%

videotapes. This
unit is fully automatic
and operates on one 9V
battery which is included.

#EN-189-110

#EN-180-320 ........ccccovnneee

Digital Video Stabilizer

“The Sound Bridge”
FM Stereo Wireless Transmitter

The Sound Bridge is a i
mini FM wireless N

transmitter that can be
used to broadcast
stereo sound from any
audio source like
}‘a_g\)lnable CD players,

s, electronic games,
CD-ROM, even
computer soundcards,
to your home stereo
receiver] Adjustable
from 89 to 95.5 MHz.

#EN-249-220 ............ccceuus

$14%

Portasol/Weller Butane
Soldering Tool

NO CORDS,
NO BATTERIES!

This cordless, refillable, butane powered soldering tooi
is Ideal for any on-site soldering Job. Provides up to 35
watts with a temperature range up to 700 degrees F.
Includes fiint ignitor in plastic case, safety cut off
switch, and C-2 chisel tip.

$2595

#EN-372-150

Maintenance Kit

Don't throw away

150 MHz Oscilloscope Probe

Memorex CD Repaijr And

Deluxe probe kit expensive CDs

s
features a modular because of an-
design for longer el noying

lite, switchable % mistracking and
10:1 probe with . ¥ skipping errors!

The Memorex
CD Repair kit
contains enough
solution and ma-
terials to clean
and repair 12

150 MHz band-
width, 2.8 ns rise
time, and adjust-
able capacitance
from 10-35 pF. 60"
in length.

compact discs.
#EN-249-032

#EN-390-100 ..............."

5" Sealed Back Midrange

5" heavy dutz sealed back midrange with deluxe
mesh grill. 1" aluminum voice coil. Popular
midrange for auto sound installations. ¢Power
handling: 35 watts RMS/50 watts max ¢Voice
coil diameter: 1 inch ¢#Impedance: 8 ohms
+Frequency response: 800-10,000 Hz.

#EN-280-030 ........cocvmriccinniiininens

3 Channel Color Organ Kit

This sound to light unit features
three separate outputs, which can be
controlled independentty. Each out-
put reacts to three different bands of
the musical spectrum: bass,
midrange, and treble. Has built-in
microphone, so no connection is re-
quired to music

source, but a line in- 32
pg;]rlgepro:/‘idedl.ne = Iem@' k”@

#EN-320-210

1“, Titanium Dome Tweeter
Features a ferro fluid cooled Kapton voice coii and
a rubber surround. Very natural sounding high fre-
ggzr’l_‘cy reproduction with extended response to

z.

+Power handling: 50 watts RMS/75 watts max
*Voice coil dlameter: 1", #Impedance: 8 ohms
*Frequency response: 2500-30,000 Hz.

RESPONSE
TO 30KHz! _.

#EN-275-050"

‘ %Z Dayton Loudspoaker Co.”

6-1/2" Woofer

Polymer resin treated paper cone with pol
foam surround. Long throw voice coil design
helps to deliver powerful bass output. Per-
fect for bookshelf type speakers. Mfg.
#C16L020-51F. ®FPower handling: 60 watts
RMS/120 walts max. #Voice coil diameter:
3-1/4 inche; *impedance:
ohms ¢Frequency re- E€ER
sponse: 57-7000 Hz. M PionN

#EN-290-023

MasterCard.

#30 day money back guarantee ®$20.00 minimum order #We accept
Mastercard, Visa, Discover, and company C.0.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 Saturday. Mail order customers, please call for shipping 8 8
estimate on orders exceeding 5 Ibs. ®Foreign destination customers
please send $5.00 U.S. funds for catalog. #Quantity pricing available.
CIRCLE 262 ON FREE INFORMATION CARD
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Robot Kits

v Academic-Level Books
v Build it Yourself
v Action Packed

You do ALL electronic & mechanical assembly using well-illustrated Instruction Books with assembly,
experiments and testing. Each model applies different electronic & robotic principles.

606A 'Scrambler” All Terrain

603A "Copycat” Programmable

Robot This 6-legged Robot walks
over rough terrain. High-tech infrared
beam senses and avoids objects in its
path. 32 page Book.

$35.95

602A 'Blinky" Pathfinder

Robot Foliows path made with a

marker pen or tape. Red/green LEDs
react to steering changes, adding fun
and interest. 28 page Book. Infrared

Robot Program direction, light and
sound using detachable keypad
(included) or optional PC. Learn digital
logic basics. 44 page Book. $57.35

{ 601A "Scooter” Sound Controll-
ed Robot Backs up, changes
direction, goes forward when it hears
loud noise or hits an object. Florescent
red. 24 page Book. Fast-paced

emitter/detectors. $36.95

excitement!
$16.95

Technical Books - Graymark carries a selection of technical books, including Robot Books. Dependable Products - Sinck
1963, Graymark's ONLY business has been educational electronic kits. We do one thing and we do it right.

ORDER TODAY!
Add: $4.00 Shipping

Graymark’

Phone: VISA/MasterCard/Discover/AMEX
Mail: Check/Money Order, Credit Cards

Box 2015 ¢ Tustin, CA 92781
http://www.labvolt.com

CALL FOR FREE
44 PAGE CATALOG

800-854-7393

CIRCLE 321 ON FREE INFORMATION CARD

TURN YOUR PC INTO A
DIGITAL STORAGE OSCILLOSCOPE!

Hesponsive Digital

g Muthscape

The all new (SRS
PC. -

MultiScope
2

15Mhz
analog
bandwidth!

At right:
Actual
scope
screen as
seen on
your.PC
monitor.

. Dual channel; external triggered
. Digital storage; Windows based
. Connects to PC parallel port
. 20Megasamples/sec sampling;
15Mhz max. analog bandwidth
. 8 bit resolution/ 8K RAM buffer
Prog. gain: Sv/div to 1mv/div
Spectrum analyzer (fft) function
. Strip chart recorder function
$459 + S/H. VisaMC/Check OK 9. TTL output for control app's
Add $99 for source code option  10.Visual Basic source code avail.

Also: the original PC-MultiScope (2Mhz analog b'width, no ext trig) - $399
ANMAZE ELECTRONICS CORPORATION

amaze@hooked.net www.hooked.net/users/amaze

BN -

For Industrial, educational, hobbyist,
auto, and audio test & measurement

®N®O O

Phone: 800-996-2008 Fax: 408-996-0366

a«acae i > < o J &
RELAYS « LIGHTS + MOTORS

N A S

TEMPERATURE » PRESSURE * LIGHT LEVELS « HUMIDITY

SWITCH POSITIONS * THERMOSTATS © LIQUID LEVELS

MODEL 30

MODEL 100

—

MODEL 40

NEED A CUSTOM PCB? TRY US.

CIRCLE 328 ON FREE INFORMATION CARD
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“I earned $1,000
on just 12 VCR repairs
in one week”

A true statement by Paul B¥ of San Pedro, California

How to cash in on

skyrocketing field of VCR repair!

= 2 s

You too can earn up to $85 an hour, pocket $200 a day,
double your income...in the high-profit field of VCR
repair...part-time or full time. There are over 77 million
VCR's currently in use in America today — a lot of business
out there just waiting for you!

Here is @ once-in-a-lifetime opportunity to go info a
booming business of your own, make really big money
starting right away, be your own boss and enjoy financlal
freedom and security.

It's easy to learn VCR cleaning, maintenance and repair at
home in just a few short weeks through Foley-Belsaw’s
unique method which emphasizes the mechanics involved
in 90% of all repairs, without dwelling on all the
unnecessary basic electronics. This exclusive practical
hands-on course was developed and proven over a long
period of time in an actual VCR repair shop. It combines
simple step-by-step lessons with easy-to-follow video
cassette guidance. No special experience or electronics
background is necessary. Just average mechanical
aptitude and the ability to follow simpie A-B-C repair
procedures that are clearly outlined for you. And when you
complete the course you will receive the Schoot's official
diploma atfesting to your expertise.

Send coupon today for FREE
Fact Kit. No obligation.
Don’t miss out on this opportunity fo give your income a

tremendous boost. Send in the coupon NOW. Get all the
facts and study them in the privacy of your own home.

|
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MAIL TODAY FOR FREE INFORMATION PACKAGE

Foley-Belsaw Institute
6301 Equitable Road
Kansas City, MO 64120-1395

| ]

i |

i I
There's absolutely no obligation and no salesmen will call : CHECK ONE BOX ONLY FOR FREE INFORMATION KIT! : g
on you. So don't delay. Mail the coupon today! YES! Without obligation send free information kit that tells me how | can 3
i l leam at home to become a professional VCR technician, in order to | 3
“| started 3 months ago, now eam over $900 a week.” | 1 eam high exiraincome. Dept 62620 I g
D.K.. New York, NY | 1 O Inferested in a career in Cornputer Repair, Maintenance I N
i i | ondUpgiade? Dept. 64517 | m
w ; " JNEW! Satelite Dish / Elecironics Course. Dept. 31392 3
Took in over $3,200 in the past 10 days! i I g
: y H P}I Denver, CO | | I S
& i v i Name | g
4
Doubled my income within 6 weeks. _ I acaress i g

R.B., Bakersfield, CA | 1 I

‘ e State 7 i

. - s (o P

*Last name withheld by request. Lly______________..________I 101
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* PC COMPUTER CONTROLLED CNC/DNC
* IMPORT/ EXPORT FILES TO OTHER CADS
¢ AUTO-BACKLASH COMPENSATION

= PRE-MACHINED HEAVY CASTINGS

& SIMULTANEOUS 4 AXIS MOTION

s FREE 3D CAD/CAM SOFTWARE

s AVAILABLE IN KITS OR ASSEMBLED

*+ EXPEDITE SERVICE ALSO AVAILABLE

& OPTIONAL ALUMINUM WAY COVERS

» ,00085" RESOLUTION / AMERICAN MADE

| =

ROBOTIC MAC

| ROUTE, MILL, DRILL, CARVE, ENGRAVE, PAINT
| IN WOOD, PLASTIC, VINYL, PC BOARD, & LIGHT METALS!

s 4 & 5 MOTOR GANTRY MILL CONFIGURATIONS

U.S. CYBERLAB, INC. 14786 SLATE GAP RD., WEST FORK, AR 72774

HINING

STARTING AT

$695.00

3 & 4 AXIS UNITS
FROM 12" X 12" TO
66" X 66" MACH. AREA

- ™

EPROM+

PROGRAMMING SYSTEM
USES PARALLEL PORT

EPROMS (24 zs 32 & 40* PIN PLUS 27CXXX)

1702, 2708,16,32,32A,64,64A,128,128A, 336,512 SUPPORTS OVER
513,011,010,101,301,1000,1001,1024,210,020 600 CHIPS
2000,2001,220,240,2048,4001,4002,040,080,8001

2516,32,64,68764, TMS2716 ——

FLASH EPROM.
28F256, 512, 010, 020 PLUS 29CXXX, 29FXXX

EEPROMS & N VRAMS (PLUS CXXX)
2804,16,16A,17, 64A, 65, 28256, 28C010
X2210,X2212 D51220 1225,1230

SERIAL EEPROMS* (8 PIN PLUS CXX)
2401,02,04,08,16,32,65,2444,59C11,8572,82,92
9306,46,56,66,16811,911,80011A, ER1400/38657

BIPOLAR PROMS* (16 THROUGH 24 PIN)
7458XXX AND 825X XX FAMILY

MICROCONTROLLERS* (UV EE AND FLASH)
8741 42,48,49,8751,87C51, 8752 C52,87CSXXX
87CT5X 89C51,52,68705,68HC705,68HCT 1 1E9
PIC16C5X,PICT6C6X, PIC16CTX,PICI6C8X

*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

<FAST! - MANY DEVICES PROGRAM IN UNDER 10 SECONDS

*RUGGED (9"X 6"X 3”), PORTABLE ENCLOSURE WITH CARRY HANDLE
DESIGNED FOR BENCH AND FIELD SERVICE.

+«ACCESSORY CONNECTOR FOR FUTURE EXPANSION

«LED INDICATORS SHOW POWER, PROGRAMMING & SYSTEM STATUS
“MADE IN THE USA - 30 DAY MONEY BACK GUARANTEE - | YR WARRANTY
«SYSTEM INCLUDES: PROGRAMMING UNIT, POWER PACK, CABLE

PRINTED MANUAL AND SOFTWARE
(513) 831-9708

ANDROMEDA RESEARCH

MILFORD, OHIO 45150 -
[

FAX (513) 831-7562 -

P.O. BOX 222
\ ADD $5.00 SHIPPING - $5.00 C.0.D.

Low Cost CAD Software
Now In Windows~95

wi Design &
. L Simulation

PCB nmp
Layout

« Easy to use schematic entry program (SuperCAD) for circuit diagrams, only
$149. Includes netlisting, bill of materials, extensive parts libraries.

« Digital simulator {SuperSIM) allows you to check logic circuitry quickly before
actually wiring it up. Works directly within SuperCAD and displays results in “logic
analyzer" display window. Starting at $149 this is the lowest cost simulator on the
market. Library parts include TTL, and CMOS devices.

« Analog simulator {mentaiSPICE) for $149. Allows AC, DC and transient circuit
analysis. Includes models of transistors, discretes, and op amps.

« Circuit board artwork editor and autorouter program {SuperPCB), starting at
$149. Produce high quality artwork directly on dot matrix or laser printers. You
can do boards up to 16 layers including surface mount. Includes Gerber and
Excelton file output. Autorouter accepts netlists and placement data directly from
the SuperCAD schematic editor.

« New!--Complete electronic design package (SuperMAX) including schematic
editor, analog and digital circuit simutation, and printed circuit board fayout with
autorouter for only $549!.

Write or call for free demo disks: ..
MENTAL AUTOMATION. »

5415 - 136th Place S.E.
Bellevue, WA 98006
(206) 641-2141
Internet: http://www.mentala.comn

Since 1965, we've worked to make sure all children have the opportunity to
learn valuable lessons during the years when it's easiest for them to learn.
To find out how you can help, call your local Head Start.

Nurture

the

future s

Bl BE A HEAD START VOLUNTEER NS
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Keep your PGS up & running with the 100% accurate fix...

Loop-back Plugs—9-pin serial, 25-pin
serial and 25-pin parallel plugs, used for
external /O port testing.

Works with any IBM or
compatible computer
and any operating
system (D08, Windows
95 & NT. 08/2, Unix,
Novell, etc.

Micro-Scope
diagnostic
diskettes—
containing the best
PC diagnostic tools
on the narket.
Comes with hoth
3.5"and 5.25" disks
1o work with any PC.

Durable Zip-up
Leatherette
Carrying Case—
all your tools in
one organized,
easy lo carry
toolkit.

Complete Micro-Scope
Manual—easy to follow
testng procedures and
detailed error code descrip-
tions. See the features list at
left to view some of the
incredible wealth of tesling
capabllities this program
contains.

ows 95
wm\‘N e m‘ e

‘"“ S, a5/, D

FIlIIU 0/8 Inuenenuenl
diagnostic software...

Call for upgrade pricing &
complete new features list!

erry Pournelle awarded MICRO-SCOPE & POST-PROBE the User’s Choice
Award in the May 1994 issue of Byte Magazine, stating: “You name it, this
tests it. If you maintain PCs you'll love it.”

¢ LOW-LEVEL FORMAT—Performs low-level format on all hard drives
including IDE drives. ¢ TRUE HARDWARE DIAGNOSTICS—Accurate testing
of CPU, IRQ’s, DMA's, memory, hard drives, floppy drives, video cards, ete.
¢ RELOCATES TRACK 0 on hard drives that support relocation. ¢ IRQ
CHECK—Tulks directly to hardware and shows 1/0 address and IRQ of
devices that respond. @ 0/S INDEPENDENT—Does not rely on 0/ for
diagnostics. Talks to PC at hardware level. All tests are full function regardless
of 0/8 (i.e. Windows, Novell, UNIX, 0/52). ¢ IRQ DISPLAY
enabled in IRQ chip for finding cards that are software driven (Network, Sound
Card, eic.). € MEMORY DISPLAY—Displays any physical bit of memory
under | MB. 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! Govt. Orders: NSN-7030-01-421-6459

Gall Mow for Latest Pricing

1-800-864-8008

1996 Micro 2000, Inc Mt Kights Rescned

Professional Diagnostics from

MICRO

=T

Tri-State Logic Probe—works
wilh Post-I'robe 1o enable testing
down 10 individual chip level.

Post-Probe™

when Post-Probe
detects an error. a

display on the card
telling vou exactly
what's wrong with

patible with all ISA,
EISA, Compag and

Micro-Channel
Adapter Card—

card) allows Post-
Probe to be nsed

exhaustively complete, containing
BIOS error codes for most PCs on
the market. Look up the 2-digit
error code in this manual and
instantly diagnose your PC's
problems. Also contains comnion
chip diagrams, descriptions and
complete troubleshooting tips,

1ast with our universal POST card...

his is the only card that will function in every system on the market. The
documentation is exiensive. . .covers the expected POST Codes for differ-
ent BIOS versions. . .includes a detailed reference 1o the bus signals monitored
by the card.” —Scott Mueller from Upgrading & Repairing PCs, 2nd Edition’

@ Includes pads for volimeter to attach for actual voltage testing under load.
# 4 LEDs monitor +5vdc -5vdc +12vdc -12vde. @ Monitors Hi & Lo clock and
08C cyclzs 1o 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 1BM or compaiible that emits POST codes. ISA/EISA/MCA.
# Compatible with Micro Channel computers. @ Dip switch allows easy selec-
tion of I/0 ports to read. # Includes TRI-STATE LOGIC PROBE (o determine
actual chip failures. ¢ Manual includes chip layouts and detailed POST proce-
dures for all major BIOSs. ¢ AND MUCH MORE.. .call for more details.

Govt. Orders: NSN-7025-01-421-6267

Web Site: http://www.micro2000.com GSA PGRADE
' PCuEeRaDE
SERVICE NEWS

'L";

.ﬁ
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Micro-Channel ICs.

will Micro-Channel
equipped computers.

Extensive Post-Probe Manual—

Diagnostic Card—

2-digit BIOS code will

your PC. 100% com-

(behind Post-Probe
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DATA ACQUISITION 4 Bpab PR SRR SR s I
Affordable Hardware and Software for PC’s Learn Mlcnoco NTRnLLERs
ANA100 Analog WO ........... $ 99 DIG100 Digital IO ............
EMBEDDED SYSTEMS and
S - #%mo | | PROGRAMMING. ..

* Analog Output * Selectable Base . :
‘400Kng S:np\:Iing e ...with the AES learning system/

embedded control system.
Extensive manuals guide you

ANA150 Analog/Counter... $ 89 DIG200 Counteri/O ......... $79 through your development & "‘j
* 8 Channel 8-Bit * 3 16-Bit Counters project. All programming and 0
0to § Volt input * 8 TTL Input fines hardware details explained.
G g::‘"f:;: R e Complete schematics. Learn to
g St Sl program the LCD, keypad digital,
analog, and serial I/O. for your applications.

ANA200 Analog HO ........... $79 ANA201 Analog ............. $129 THREE MODELS AVAILABLE. Choose from an
S e PO T Intel 8051, Intel 8088, or Motorola 68HC11
0 to 5 Volt input * x1, x5, x10, x50 based system. All models come with:
optional bi-polar Programmable
* 100KHz / 300KH. Ch; 1 gai |
Sampling rate e EoR MR | *32K Byte ROM, 32K Byte RAM » 2 by 16 Liquid Crystal Display * 4
* 24 TTL /O lines Sampling rate by S Keypad * Digital, Analog, and Senal 1/0 « Interrupts, timers, chip-

selects * 26 pin expansion connector * Built-in Logic Probe » Power
Supply (can also be battery operated) * Powerful ROM MONITOR 1o

| <NEWI> PC-SCOPEH - PC Oscilloscope Software help you program » Connects to your PC for programming or data |
Use with our ANA100, ANA150, ANA151, ANA200, or logging (cable included) » Assembly,BASIC, and C

I ANA201 boards, for 1, 2, 4, or 8 channet capture and programming(varies with model) « Program disks with Cross Assembler
display of data o) your PC. Oscilloscope, Storage, and many, well documented, program examples » User’s Manuals: |

and X-Y modes of data display ... .. $49.00 cover ail details(over 500 pages) » Completely assembled and ready to
i P | usee Source code for all drivers and MONITOR - Opuonal Text Book

MasterCard/Visa orders accepted

More hardware and software Items available, Call for information or Everything you need. From $279. Cﬂ” for Free Info Pack, or see
See our catalog on the internet; http:/www.bsof.com Money Back Guarantee WERB at htp://www .aesmicro.com
E-mall: sales@bsof.com 714-550-8094 FAX 714-550-9941

BSOFT Software, Inc. || Call 1-800 -730-3232

Phone 614-491-0832 * Fax 614-497-9971
444 Colton Road * Columbus, OH * 43207 AES 970 W. |7TH STREET, SANTA ANA. CA 92706, USA

The Pocket Programmer
Only $129.95

iindicat i BEPROGRAMMERS "

" pro
@ g

Still $99 95 ADVANTECH EETOOLS NEEDHAMS DATA 4O ICE TECHNOLOGY HILO
SYSTEM GENERAL CHROMA MODULAR CIRCUIT TECHNCLOGY XELTEK|

The PicBasic Compiler converts your
BASIC programs and BASIC Stamp | 1 .
programs into hex files that can be prog-

-
§ rammed directly into a PIC microcontroller. PROMAX EMP20 MEGAMAX MEGAMAX4 SiMMlSlP TESTER EMUPA |
< New Peek and Poke instructions let you CALL ADVANTECH LABTOOL 599 EETOOLS SIMMAX
mTRomCS. 5 access PORTA, A/D converter and other 629 ICE TECH MICROLY 795 CHROMA SIMM/SIP
ST g on-PIC features in BASIC 650 EETOOLS ALLMAX + 359 MOD-MCT-EMUPA/R
THE POCKET ° J 409 EETOOLS MEGAMAX 279 MOD-MCT-EMUPR
PROGRAMMER = + Expanded BASIC Stamp | compatible instructions 509 EETOOLS MEGAMAX4 49 EPROM 16 TO 512K
< True compiler provides faster program execution 369 XELTEK SUPERPRO I 69 EPROM 1G TO IMEG
and longer programs than BASIC interpreters 409 XELTEK SUPERPRO P 99 EPROM 4G TO 1MEG
The portable programmer that uses #{indirie assemblar and Call support ' 249 XELTEX SUPERPRO L 199 EPROM 16G TO 1 MEG
. X ) 165 XELTEK ROMMASTER Il B9 EPROM 1G TO BMEG
the printer port of your PC instead % Supports PIC16C6x, 62x, 7x and-Bx micros | 479 MOD-MCT-EMUPA 129 EPROM 4G TO BMEG
of a internal card. Easy to use « Pocket PIC Programmers from $34.95 739 STAG ORBIT-32 250 EPROM 8G TO BMEG
software that programs Eprom, < PICProto prototyping boards $9.95 - $19.95 mi -
EEprom Flash & DaIIas Ram *BASIC Stamp is a trademark of Parallax, Inc. |M Ay |
27(C) / 28(C) / 28F / 29F / 29C & m]crg&”ﬁ”gmng' gd‘by | LaBrooL4s MICROMASTER SUPERPRO_ ALLVAX PLLS ROVIVASTER? |
25XX series from 16K to 8 Box 7532 Colorado Springs CO 80933 @ General Device Instruments
Megabit with a 32 pin socket (719) 520-5323  FAX 520-1867 - | Sales 408-241-7376 Fax 241-6375 BBS 983-1234 |
hutp:// www.melabs.com | Wob www.gensraldevics.com E-Mail icdevice@best.com|

Adapters available for Pic, PLCC, | |
5-Gang, 874X, 875X MCU's, 40-

Pin X 16 & Serial Eprom’s, and CONTROL YOUR WORL There’s a life

Eprom Emulator to 32K X 8.

% _HCn to be saved right now.
Same Name, Address & Phone # 3
for 13 Years... Isn’t it Amazing ? !
Intronics, Inc. Low Cost | Mlcrocontrllea & Inc s Please give blood.
Box 13723/ 612 Newton St. | or Eai (206) 2826061 I
Edwardsville, KS 66113 Add $4.75C0D Call 1800 GIVE LIFE
Tel. (913) 422-2094 Add $4.00 Shipping +

Fax (913) 441-1623 Visa/ Master Charge BUY BONDS g‘ !! | Ml
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Electronic CAD for Windows

Professional Windows EDA tools at an
affordable price with powerful features to
make designing faster. WinBoard PCB
layout delivers sophisticated interactive
routing for complex designs, plus it has
the tools needed for high-speed circuits,
analog, RF and SMT designs.

WinDraft® Schematics

€ Use True-Type fonts. Quickly copy and
paste into other applications.

& Supports hierarchical designs, electrical rules
checking, Annotation & Bill of Materials.

& Thousands of library parts and symbol editor
included.

WinBoard PCB layout

& Supports 16 layers, multiple copper pours,
and advanced features for RF designs.

& SMD & through hole library with on-line
graphical editor.

¢ CAM outputs include BOM, in-circuit test, NC
Drill, Gerber, Pick & Place, & Advanced
Design Rule Checking (DRC).

With our unique pin capacity versions
you only pay for what you need. You
choose the base configuration to suit
your needs today, and expand that
configuration to handle increased pin
capacity as your design requirements
change.

New Versions Available Now

$ 250 WinDraft or WinBoard - P650
$ 495 WinDraft or WinBoard - unlimited

$ 895 WinBoard P650 with CCT
Specctra® autorouter.

Thousands of satisfied customers are using
this new generation of powerful and affordable
Windows EDA tools from Ivex. Your
satisfaction is guaranteed!

World Wide Web: http://www.ivex.com

Information and free evaluation version is available on
the lvex WW Web, FTP and BBS.

Tel: (503) 531-3555 _
Fax: (503) 629-4907 ¥V,
BBS: (503) 645-0576  R&s/Sluriona %

Ivex Design International. 15232 NW Greenbrier
Parkway. Beaverton, Oregon 97006. USA. ADV2 1

CIRCLE 316 ON FREE INFORMATION CARD
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Goodbye, tax forms. Hello, TeleFile! i' -

This year, millions will file their tax returns by phone —
using TeleFile, a free service from the IRS. The call is easy
and refunds are fast. Check your mail for a TeleFile booklet.

Precious
Life

1-800-877-5833
for information

i J

|
Department of the Treas (] A . JUDE CHILDREN
m Internal Revenue Service HHH Ielel Ile £ RESEARGH HOSPITAL

http://www.irs.ustreas.qov It's free. It's fast. It works. [ Danny Thomas, Founder

wWaARA L A arieantadieohiston-eom

]
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BAC552ES CONTROLLER

« Enhonced BASIC Lenguage

: o Philips 80C552 MU
e 4"x9" cireuit boord

% 10 54 relay outguts
o JLED o logic outputs

* 16 opto-isolated inputs

* 8 ch. 10 bil analog inputs

o 2+h. 8 bit anolog outputs

* Real Time dock/calendar

® 128K Static RAM

* 128K FLASH memary

® 256 byte serial EEPROM

* 3 seriol ports {RS2323/485)

* §IC bus expansion

* home gutormation * doto logging ® remote control & monitoring
SYLVA Control Systems
519 Ridhard Street, Thunder Boy, Ostario, Conuda P7A 1R2
Ph 807-7€8-2487 Fox 807-683-6485 8ss 807-767-0587

16 Bit Control

& Data Acqulsxtlon System

/O & features:

34 digital /Os (7 1RQ)
+ LCD/Keypad port
+8ch 10b fast A/D

. * Piug-on /0 terminal blocks from
~ # Single 12Vdc operation $299 b
APPLICATION READY onry
Ieudes S14.95 Connector P! ‘ o ehete
APPUCATIONS: Industrial control & HVAC systems ® security RT clock optior

Affordabie "C* compiler/ ibrary
Multi-tasking kernel
Up to 256K ea. SRAM, FLASH memory

High Power
Audio Amplifier
Construction

HIGH POWER
AUDIO -
AMPLIFIER

| CONSTRUCTION

DSP
Powerful,
Easy to use,

Tons of Memory,

BP277—Here’s background and practical de-
sign information on high power audio ampli-
fiers capable of 300+400 watts rm.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
in the U.S. and Canada to Electronic Technol-
ogy Today Inc., P.0. Box 240, Massapequa
Park, NY 11762-0240. U.S. and Canada only.

WEB RAGE: hiip://www.sylvacontrol baynet nel INTEC INOVENTURES INC. Payment in U.S. funds by US bank check or
- .I_p’ | @"Y.;’b ';" 'Y"e kl Ph: (604) 721-5150 FAX: 721-4191 International Money Order. Please allow 6-8
mail: sylvo@mail.baynet.ne| M- A islandnet weeks for delivery. e

OEM (1K) PRICE
INCLUDES:

1386 SBC 583

-LCD, KBD PORT
-BATT. BACK. RTC
-IRQO-15 (8259 X2)

-CMOS NVRAM

USE TURBO C,
BASIC, MASM
RUNS DOS AND
WINDOWS
| EVAL KIT $295

PIECE

595 ‘e

| UNIVERSAL
PROGRAMMER

- DOES 3 MEG EPROMS
CMOS, EE, FLASH, NVRAM
- EASIER TO USE THAN MOST
] - POWERFUL SCRIPT ABILITY
- MICROCONT. ADAPTERS
-PLCC, MINI-DIP ADAPTERS
| -SUPERFAST ALGORITHMS

OTHER PRODUCTS:

SINGLE

8088 SINGLE BOARD COMPUTER .......OEM 827 ... *
l PC FLASH/ROM DISKS'&128K 16M)o 21
| 16 BIT 16 CHAN ADC-DAC CARD .................... 55..1
| WATCHDOG (REBOOTS PC ON HANGUP)....27.....

*EVAL KITS INCLUDE MANUAL
BRACKET AND SOFTWARE.
| 5 YR LIMITED WARRANTY
FREE SHIPPING
HRS: MON-FRI 10AM-6PM EST

MVS BOX 850

n
>

-8237 DMA 8253 TMR
-BUILT-IN LED DISF
-UP TO 8 MEG ROM

5 SER (8250 USART)
-3PAR (32 BITS MAX)
-32K RAM, EXP 64M

-STANDARD PCBUS

MERRIMACK,NH
(508) 792 9507

Electronics Now, March 1997

TRAVEL LIGHT.
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PCB Artwork

I:Bnm*xﬁs Made Easy!

PRINTED CIRCUIT DESIGN SOFTWARE
ForDOS & WINDOWS

Layout- Autorouting - Schematic - Circuit Simulation

T R P N S i v, A

O Supports all Video Modes including Super VGA {
O Copper Flooding for Building Ground Areas |
O Gerber and Excellon Output |
O Create Negative & Positive Printouts {
O Autoroute Single & Multi Layer Boards ‘
O Create artwork from the Schematic

O Analog and Digital Simulation available

O Make boards up to 32" x 32"

O Parts Library -Silk Layer- Solder Mask and more!
O Great for All Circuit Design Projects!

PCBoards Layout for DOS

WindowsmVersion starts at $149

Call or Write for Full Product Line, Prices & Demo Packages

PCBoards
2110 14th Ave. South
Birmingham, AL 35205

(800)473-7227
Fax (205)933-2954
Phone (205)933-1122

American Heart Association

-

EXERCISE.
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Lasers, Tesla, lons, Anti-Gravity, Magnetics & More!

250KV TYesla Coll €3
10-14" of Explosive
Bolts of Lightning!
* Transmit Wireless Energy
* jon Motors
* Anti-Gravity
* Strange and bizarre
pyrotechnical effects
+ Many other experiments shown in detail
I« Award winning science prolect'
BTC3 PIANS weovvunecsssmmssomsenssissassmnss
' BTC3K Kit/Plans with coil
BTC30 Assbid Ready to Use
BTC4 Plans, S00KV unit ...

ATTENTION: Experimenters & Researche: il
4 Anti-Gravity, Rail & Coil Guns, Mass Warping,
4 Levitation Research, Exploding Water, Propulsion Drive
4 Lattice Snapping, EMP efc. Loss-less Energy Charger

with triggered spark switch. ¢ Adjustable 500 to 3KV out
¢ Charges up to 25KJ ¢ Programmable Output > o
HEP1 Plans .. $15.00 8%

HEP1K Kl!IPlans with 500J .......
HEP10 Lab Assembled - to your spec's.
Write, call or fax for price & delivery

- Laser|
ln! Gun

andheld,
battery operated.
Produces an intense
burst of light capable of buming holes.
WY1V TP T O —— $20.00 £
LAGUN2K Kit/Plans ......... Price on Heq

1 Visible Beam Gas I.users
{ Millions degres temp equiv. llluminates low |
: levet clouds [§
* Light Shows |
» Window Listener

IS ¢ Optical Projects [ )
+ 12/itsv [ Gravity
« Science Project [ Generator z

| Solid State
| Tesla Coil

31 + Generate fiery electrical

1 Electric Gun -
I| prototype designed

|} plasma discharge {in our lab - Join the researchi
| LAS1KM 1 mw, low cost Kit ... Levitate an object! ‘ [ | l | t | ! - el and |« Balistic Velocities
LGUBK 2-3muw Kit wovron $119.50 {1 Great science fair project objects without contact + Handheld ¢ Battery Operated

LTS T —— s1_5 00 [ + Experiment with electrical and mechanical Labelled as DANGEROUS Product

: s St 3 | fields. TCLS Plans .... .$8.00
{ion Ray Gun R = s | GRA10 Assbid KitPlans ......... TCLSK Kit/Plans 12VOC .........—— $49.50 8 ooy EGUNY Plan .......
 Project Energy! ﬁ" A : ; l ‘ . ,‘A

|| Star Wars technolog demonstrafes - ' Electronic .

{ weapons potential. I0G7K KivPlans$99.50 F : Caution

e 722\ Hynotizer Required

4000 Volts 10ma High Vottage | Control thelr minds{ Programmable
Module - Ready to use - for many projects |} Spectacular color. Pulsales to m i audible and visual stimuli induces hypnotic
from hoverboards to pyrotechnics. | sounds!. 8-9, with intensity and sound trances. HYP2K Kit with Book
MINMAX4 While they last] ............ $19. controls. PLASMA1 Ready to Use .$79.50 || EH2 Hypnosis Book & Pians

We can design and bulld
high voltage systems
- fo your specs!

Call or fax us with your requirements!

Long Range

, Cybernetic Earl |

Adjustable volume control, 4
fits easily into either

¥ " 0 Rids areas of unwanted pests.
Erhances ol | Telephone g Ultra-Ear Trains and conditons wid and
2% Line Grabber] s,

11 tachnology to capture

infinity Transmit} PPPIK KitPlans .....$39.50

e Mar:ay ":f"ty “595! Use tone phone anywherd in the world to: g'f}g’,'(' 5.?;‘,?312'"5”5 P § 154828
eady to Use! 1 o ponitor your premises - avoid break-ins |} = Shocker 7
CYBEREAR ... $19 95 * Optional Wireless Retroﬁt transmits {_.‘f

{ » Access ongoing calls - longwinded kids

1+ Control up to 8 appliances in your homel captured sounds to an FM radio. | Force Field/ ¥
Re-direct costly tolf calis from Ray phones!

L] WMSK Kit for Wireless Option ....$29.50 | Vehicle
| * Tune-able 80-130 Mhz « Undetectable TELCON3 Plans (credit to purch) ..$ 10.00 & W & P>
| Only transmits when phone is used | TELCON3K Plans/Kit.. '$99.50 | FireBall Gun -q@?& Electrifier

VWPMTK  KIUPIANS o vveevcssersn $39.50 || TELCON30 Ready to Use Shoots flaming ball - two sho Make hand and shock ball, shock wands
T % - 2 capacity. Great for special effects and
remote fire starting. CAUTION REQUIRED!
FIREBALL Plans (dangerous product) . $10.00 |

I Mi Telephone Xmitter

r and electrify objects. Great payback for
those wiseguys!
SHK1K Easy to Assemble Kit .....$19.50

3 MI Volce Transmmer

o g!tra -Sensitive Mike
¢ Crystal Clear

« Tunes 80-130 MHz. See In Total El .
FMVIK KIPIBNS e £ DARKNESS! ! ufe?srpgr:c iou:m

{ * High Quality IR Night Vision i PROTECT M
U telenh | Scope with IR illuminator. | Stuns & immobilizes attackers

elephone 2l SIS U — $199.50F 15 feet away! Check your state
| Transmitter - ' 1 laws for legality. nrnlgre knockdﬁwn
{ Easﬂy tunable over FM radio. Never needs 'nc SS! power than most handguns. No
| battery!_#DROPIN KitiPlans .......$ 19.95 Fm As BRIGHTNE germanem injury. 1D coded.

i Electric

i Play [ -
‘ Telephone Taping System
» Tapes Phone Conversation * Extends
1 Tape X4 ¢ Check Local Laws before usm%I |

1 "Drop-in" (Imi)

3 Mi Tracker 'Ihmsmlﬂer
1 * Tunable Output
i1 ¢ Uses FM Radio
1 * Excellent Signal Beacon

| HOD1K_Kit/Plan e : - s
- rmer— £l rch 10.00 1Y

- T ] MIND CONTROLI q High Quality Laser Pointer | EC 10e %nh:r'e (:oGpl?n, eadys to Use, §

(] Places subjects under your % 8} LAPN64 15mw equy, 2 .$39.50 | Includes FREE Stun Gunl ........ $249.50 i

A control. Programmable audib o LAPN61 50mw equ% 4000' $84.50 § STUN GUNS - sold separately: 8

e 1& visual stimuli with biofeedback, Induces F STUN10C 100,000 Volts N

1 Aim at window and listen to sounds from i sirange é‘ag:ﬁ,m nt;a:lumt;%gsmcggout ! &' TUN200 200,000 Volts . 2
{ reflected light. CAUTION - Not for legal & $15..00 [ Not a Toy! Usss electronic or piezd 23
tsvjssl’(wzfmr'a“f “e310.50 {{MIND2K Kt and Plans 50 {{ignition. CAUTION REQUIRED! ¢ VISITUS ONTHE WEB! | ¢S

= 02,8 MIND20 Assembled Unit .50 |4 .. $10. http:/www.amazing1.com g
z

‘ CATALOG! | 24 Hour Phone 2

FREE with Order or | §00-221-1705

serd $1 P&H Orders Only Please! 107
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What

Fantastic DMM Offer!i!

Don't let the price fool you. This meter is a
digital multimeter designed for engineers
and hobbyists. Equipped with 5 functions
and 19ranges. Each test positionis quickly,
and easily selected with asimple turn of
the FUNCTION/RANGE selector rotary

switch.

A Rubber Boot Included our

Display: 3-1/2 Digit LCD. 21mm Figure Height Best
with Automatic Polarity O_ffer

Overrange Indication: 3 Least Signiflcant, Ever

Digits 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 to 50°C (14°F to 122°F)
Power: 9V Alkdline or Carbon-Zinc Boﬂery(NEDAl\é‘O
Low Battery Indication: BAT on Left of LCD Display
Dimensions:188mm long x 87mm wide x 33mm thick
Net Welght: 400g
DC Voltage (DCV) $
Range: Resolution: Accuracy:
ony qu

200mV  100pVv

2000mvV 1mvV

20V 10mv #(1%rdg+2dgts) Resistance ()

200V 100mV Range: Resolution: Accuracy:

1000V 1V 200Q 100mQ

Maximum Aflowable input: 1000V DC 2000Q  1Q

or Peak AC. 20KQ 10Q +().2%rdg+2agts)
DC Current (DCA) 200KQ  100Q

Range: Resolution: Accuracy: 2000KQ  1KQ

200uA  100nA 20MQ  10KQ +(2%dg+10dgts)

2000pA  ThA Maximum Open Circult Voltage: 2.8V

20mA  10pA +(1. 2%dg+2dgts)

200mA  100uA Diode Test

10A 10mA +(1.2%dg+2dgts)  Measures forward voltage drop of a

Overioad Protection:mAInput. 2A/250V

fuse. Ac voitage (ACV)

Range: Resolution: Accuracy:
200V 100mvV +(1 2%rdg+10digts)
750V v

Frequency Range: 45Hz-450Hz
Maximum Allowable input: 750V mms
Response: Average Responding. Call-
brated In rms of @ Sine Wave.

CATNO DESCRIPTION PRICE
9300G Rugged High Quality DMM with Rubber Boot $19.00

Swilchable Scope Probe Sets
(Selectable X1/Ret/X10) These high
quality scope probe sets are for oscillo-
scopes up to S0MHz (model HP 9060) or
150MHz (modelHP9150). Both setsinclude
a handy storage pouch and include an IC test-
hook adapter for the probe. The BNC connector rotates to
avoid cable tangle or kink. Cable.length is 1.4 meters.

PRICE EACH
CATNO DESCRIPTION 1 10 100
HP-9060 Scope Probe Set DC~60MHz $16.49 $14.49 $11.58

HP-9150 ScopeProbeSetDC~150MHz 24.95 2195 18.62

Etching Chemicals/Ferric Chloride
A dry concentrate that mixes with waterto make
1 pint of etchant, enough to etch 400 sg. inches

semiconductorjunctionin mvV test cur-
rent of 1.5mA Max.

OhFE Test
Measures transistor hFE.

of 10z board. PRICEEACH
CATNO DESCRIPTION 1 5
ER-3 Makes 1 pint $3.50 $2.75

Positive Photo Resist Pre- \

Sensitized Printed

N Circult Boards

A / These pre-sensitized printed circuit

_/ boards are ideal for small produc-

Ny / tion runs. They provide high resolu-
® / tion and excellent line width control.

¢ High sensitive positive resist coated

onloz. copperfonollowsyou to go direct from your computer

plot or art work layout. No need to reverse art.
Single-Sided, 1oz. Copper Foil on Paper Phenolic Substrate

PRICEEACH
1 10 50

CATNO DESCRIPTION

PP101 100mmx 150mm/3.91"x5.91* $255 $1.90 $1.70
PP114  114mmx 165mm/4.6" x 6.6" 298 245 198
PP152 150mm x 250mm/5.91"x 9.84" 540 398 3.60
PP153 150mmx300mm/5.91°x11.81" 615 448 4.10
PP1212 305mm x 305mm/12"x 12" NEWI12.78 1065 852

Single-Sided, 1oz. Copper Foil on Fiberglass Substrate

PRICEEACH
CATNO DESCRIPTION 1 10 50
GS101 100mmx 150mm/3.91"'x5.91" § 3.90 $2.98 $2.60
GS114 114mmx 165mm/4.6" x 6.6" 480 349 3.20
GS152 150mm x250mm/5.91"x 9.84" 849 598 578
GS153 150mmx300mm/5.91"x11.81" 1020 720 6.80
GS1212 305mm x 305mm/12"x 12" NEW!18.88 1573 12.59

Double-Sided, 1oz. Copper Foil on Fiberglass Substrate

PRICEEACH
CATNO DESCRIPTION 1 10 50
GD101 100mmx 150mm/3.91"'x 5,91 § 507 $3.68 $3.38
GD114 114mmx 165mm/4.6" x 6.6' 505 429 3.9
GD152 150mm x 250mm/5.91"x 9.84" 10.47 7.39 6.98
GD153 150mmx300mm/5.91"'x11.81" 11.95 8.69 8.30
GD1212 305mm x 305mm/12"x 12" NEWI22.09 1835 14.68

™! Developer Thisproductisusedasthe de-

veloper on our positive photo-resist printed

circuit boards. Includes instructions. 50 gram
& package, mixes with water, makes 1 quart.

i N PRICE EACH
CATNO DESCRIPTION 1 10 25
POSDEV Positive Developer $ .95 $ .80 $ .50

Etching Tank This handy etching sys-
temwillhandle PCboardsup to8'x9",two |
at a time. Ideal for etching your PCB's!
Systemincludes an airpump foretchant
agitation, a thermostatically controlled
heater for keeping etchant at optimum

G 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
fime is reduced to 4 minutes on 1oz. copper board!

REDUCES ETCHING TIME!

CATNO DESCRIPTION PRICE
12-700 Etch Tank System $37.95
AC Power Cords SPT-2

QOurpowersupply cords are economi-
cal and practical for OEM and re-
placement applications. We stock 6' ¢

lengths, with the open end conve- fﬁjq =1
niently stipped and tinned (drmm). ™ = B
RATING @
CAT NO SIZE  TYPE 125V (A) LENGTH (f) COLOR TEMP
SPT-1BLACK  18/2  SPT-1 10 6 Black 60°
SPT-IGRAY  18/2  SPT-) 10 6 Gray 60°
SPT-2BLACK  18/3  SPT-2 10 6 Black 60°
PRICE EACH B o ]
CATNO 1 10 100 500 —pR——————l——
SPT-1BLACK $.88 $.57 $.51 $.46 1 =
SPT-1GRAY 92 61 55 49 =] “Emea=
SPT-2BLACK 197 121 107 .97 '= ==
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Digital Panel Meters (LCD & LED) 25 . et gt et ot 3-1/2Digit LCD 3-1/2 Digit LED 4-1/2 Digit Lcm

Don't let the prices fool you. These digital :::::;;;”m LCD Digital Meter
panel meters are not surplus, so even if you « 200.00mV Full Scale Input Sensitivity
designtheminto an ongoing manufactured Singie 9V DC Operation

product, you can be assured of continued

Decimal Polint Selectable
avdilability. These high quality digital panel 1imm LCD Figure Height

Automatic Polarlty Indication

meters are decimal point selectable with PM-128 Low cﬁerY Detection and Indication
guaranteedzeroreading atzero voltsinput. High Input Impedance (>100 Mohm)
Applicationsinclude: Specifications - PM-128/PM-129 Specifications - PM-328
e Voltmeter e Capacitance Maximum Input : 199.9mv DC Maximum Input : 199.99mV DC
o Thermometer Meter Maximum Display : 1999 counts (3-1/2 Digits) Maximum Display  : 19999 counts (4-1/2 Digits)
w/Automagtic Polarity indication w/Automatic Polarity

. gléi II\\A/IeTTer . kg)[(? I\I\//I|eTTer indication Method  : PM-I;B - LCD Display Indication
L] eter L] eter PM-129 - LED Display Indication Method : LCD Display
o Watt Meter ¢ OtherIndustrial Measuring Method Rt;glglope':nt?rc:ﬂon Overrange Indication : “1° Shown in the Display
o Current Meter & Domestic Uses onverter Sy sterm Input Impedance : >100 Mohm

o Indication : “1” Shown in the Display A : +-0.05% (23+-5°C, <80% RH
PM-128: 3-1/2D LCD Digital Panel Meter  keading rate Time . : 2-3 Readings per sec. rover Dipation & TmA DG 0 R D

! . ! Input impedance  : >100 Mohm Decimat Point : Selectabl ire J

PM-129: 3-1/2D LED Digital Panel Mefer  areymey | 1 08% @30-5'C, STRRI  Suppy vorage S ovDe e TR
Features Power Dissipation : PM-128 - ImA DC Size 1 67mm x 44mm
e 200mV Full Scale Input Sensitivity becimal Point :21."‘;9&60%1 |DCJ A S LOW A S $ 5 2 5
¢ PM-128 - Single 9VDC Operation Scimarlion 8BS 0 S LI 0 ea.
 PM-129 - Single 9VDC Operation Supply Voftage  : PM-126 - 3 DC
. E&c}ir;g:l I]D:c;int Sgllectoalq ht Size g :;‘mlnz\’x &‘.'nﬂc 0 PRICE EACH 250
. -120 - 13mm Figure Helg CATNO DESCRIPTION 1 25
¢ Automatic Polarity Indication PM-128 3-1/2 Digit LCD Panel Meter $ 9 90 $7090 $640 S 5 86 $ 5625
¢ GuaranteedZeroReadingforOVoltInput pM-129  3-1/2 Digit LED Panel Meter  11.49 9.54 867 795 6.95
[ )

High Input Impedance (>100Mohm) PM-328 4-1/2Di9iTLCD PanelMeter 19.88 1640 1490 13.66 11.93

Ball Bearing 12V DC Fans These High Quality Fans feature Ball Bearings and Brushless DC Motors.
All of them are designed to meet UL, CSA & VDE Standards. Design these fans into power supplies.
computers or other equipment requiring PRICE EACH 100

additional air flows for heat removal. GATNO 1 10 25
These fans are regular Circuit Specialists CsD4010-12 $9.88 $ 6.38 $5.48 sigz
stock items — they are not surplus. CSD6025-12 9.38 591 5.41 '
CsD8025-12 8.88 5.85 519 Agg
1 CsD9225-12 8.95 6.14 5.29 4,
,NDUSTRY BEST PRICING! CSD 1225-12 11.45 8.96 7.82 6.85
Specifications RATED START INPUT STATIC
DIMENSIONS  VOLTAGE  VOLTAGE  CURRENT  AIR FLOW PRESSURE SPEED NOISE LEVEL
CAT NO (MM) ) ) (A) (CFM) (INCH-H,0)  (RPM) (dB) WEIGHT (g)
CSD 4010-12 40x40x10mm 12 7 0.06 5.1 0.19 5,500 26 20
CSD 6025-12 60x60x25mm 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 3N 80
CSD 9225-12 92x92x25mm 12 5 0.32 42 0.18 2,800 37 95
CSD 1225-12 120x12025mm 12 0.35 62 0.180 2,500 42 135

e SOLDER =+ SOLDER -
o SOLDER + SOLDER -

and 63/37..031" diameter. Thisis prime JIS
certified solder that we maintain as o
regular stock item (It is not “Left-overs

o | CCD Camera - IR Responsive  As Low As $85!!
This black and white monochrome CCD Cam- | .
erais totally contained on a PCB (70mm :
x 46mm). The lens is the tallest compo- B
nent on the board (27mm high from
the back of the PCB) and it works
with light as tow as 0.1 lux. It is IR @
from us at a fraction of the price that Responsive for uss in total dark- N
you are used to. ness. It comes with six IR LED's on ooord It connects 1o any
Tired of Paying Inflated . standard monitor, AUX or video Input on a VCR or through @
Prices for Solder? PRICEEACH video modulator to a TV. Works with a REGULATED 12V power
CATNO DESCRIPTION 1 10 25 | supply (11V-13V).Hooksup by connectiongthree wires: redto
RH60-1 1-Ib. Spool,.031%.60/40  $ 6.90 $ 596 § 5.30 | 12V, black to ground (power & video) and brown fo video
RH63-1 1-lb. Spool, .031°, 63/37 6.95 6.10 5.41 | signal output.
RH60-4  4.4-b.Spool,.031',60/40 2400 2190 17.92 | Power Supply Regulating Kif for CA-H34 This simple

RH60-TUBE_¢-oz. Tube..031", 60/40 9 .89 79 | kit is designed to fit onto the back of the CA-H34 CCD

pmcg EACH camera. It resolves the problem of hooking up the camera to
CATNO DESCRIPTION 5 an UNREGULATED supply (which damages the camera) by
CA H34A PCB Mounted IRCCD Camera 399 00 $85.00 providingsaferegulated powerfrom any 12V-14V DCsupply.

Power Supply Regulating Kit $6.95 - It also provides regulated 12V DC from a 12V AC source. §
"""I SEE OUR ON-LINE CATALOG AT "I"” g
http://www.cir.com e | &

CIRCUIT SPECIALISTS, INC. RECEIVE OUR LATEST 132 PAGE CATALOG! | 1
SINC It's chock full of all types of electronic equipment g:
INCE 1971 and supplies. We've got1.C.'s. capacitors, resistors, g
800-8 1 1-5203 pots, inductors, test equipment, breadboard- S
602_ 46 4_2 48 5 ing supplies, PC supplies. industrial computers, 3
data acquisition products, personal comput- >
602'464'5824(FAX) ers and computer parts, plus much, much more. g
- FAX us your name and address or call 800-811-
5203, ext. 5, fo leave a message on our catalog
\ WE ACCEPT: mm requestline. 109
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¢ PRODUCT ENGINEERING

ILe FIRMWARE DEVELOPMENT

Electrical

Complete On Site
Engineering Lab

P i s ) i e, i i s i s 8

¢ REVERSE ENGINEERING
® RF Circurt DESIGN & MANUFACTURING

B Micro CéNTROLZER & EPROM HARDWARE & SOFTWARE DHEVELOPME.I.\IT

DEsIGN/LAYoOUT

SampPLE PCB’s

* CAD LAYOUT SERVICES

® CoMPATIBLE WITH ALMOST
ALL CAD SYSTEMS

* FROM SCHEMATICS OR

* PHOTOPLOTTING SERVICES
* 28,800 BAUDE MODEM

For Quick & Competitive Pricing or More Information,

Please Call Us Today!

852 Foster Avenue ¢ Bensenville, IL 60106

(708) 350-9510

Fax (630) 350-9760 ¢« Modem (630) 350-9761

From Auto-Routing to CNC Routing to Electronic Assemblies. . .
Capital Electronics is Your Best Route For Printed Circuit Boards.

PRINTED CIRCUIT BOARDS

® SINGLE & DOUBLE SIDED

s MULTI-LAYER & FLEXIBLE PCB’s

* FroM QUICK TURN PROTOTYPES
TO SCHEDULED PRODUCTION RUNS

e FINE LiNES, SMT

* ELECTRICAL TESTING

e PRECIOUS METAL PLATING

* TURNKEY

ASSEMBLY SERVICES

¢ FAST TURN BOARD STUFFING
* WIRE HARNESSES

» WAVE SOLDERING

* ACQUISITION OF PARTS

e FINAL TESTING

o CusTOM ENCLOSURES

SERVICES

For Automat:

Web Access: http

Internet Access:

INFO@capital-elec.com
E-Mail: Quote@capital-elec.com

ed Info Response

:/lwww.capital-elec.com
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FM TRANSMITTER KITS!
FUN PROJECTS AND MORE!

® Powerful 2 stage audio amplifier.
® Tunes 88-108 MHz.

® Up 1o 1 mile range.

® Requires 9V battery:(Not incl.)

@
@ Sensitive, picks up sounds at the

&
level of & whisper.

SUPER-MINIATURE FM TRANSMITTER
Super small FM transmitter. Use with any FM broad-
cast receiver. Easy to assembte, all chip (SMT) parts
are pre-assembled to the circuit boa

@ Dial your phone from any-
where and listen to the
sounds inside your home.

® Two digit Touch Tone code
for secure operation.

TELEPHONE SNOOP

The latest in home or office security. Call home from anywhere.

enter a two diglt security code, and hear the sounds in your home
Automatcally urns on without ringing the phone, verifies code.

then actvates for one and a halt minutes.

XPS-CASE KIT
XPS1000 C

@ Will analyze hive voice best, but will
work over the phone, and even
from recordings -

® Has builtin microphone ¥w e

® Easy to use LED output display.

@ \oice-stress analysis Instantaneous.
VOICE-STRESS ANALYZER

SEE THROUGH LIES AND DECEIT! This is the

latest breaktnrough in voice-stress analysts. Know if
someonae is under strass such as when telling a lie

XVA250 C Kit

. Serving the public since 1981

® Sensitive audio amplifier, picks up
sounds a! the level of a8 whisper. 3 R
® Tunes 88-108 MHz

® Up to 1/2 mile range. A

® Miniature photo battery mounts right | S
on circuit board. {Included} .

MICRO-MINIATURE FM TRANSMITTER
including the battery, this 1s the Worlds smallest FM
transmitter. Use with any FM broadcast receiver. Easy
to assemble, uses pre-assembied circuit board.

® Smailest Phone transmitter anywhere!

® Tunes 88-108 MHz.

@ Up to 1/4 mile range. ~

@ Attach to phone line
anywhere in house.

®No batterie required,
powered by phone line

SUPER-MINIATURE PHONE TRANSMITTER
Worlds smallest FM phone transmitter. Use with any

FM broadcast recelver. Easy to assemble. all chip
components are pre-assembled to the circuit board.

XSP250 E-Z-Kit

@ Digital voice changing: maie to fe-
male, femate to male, aduit to
child, child to adult

@ Use with any modular phone

»

'&'.

® 16 levels of voice masking.
@ Connects betwaen handset and phone.

VOICE CHANGING ACCESSORY
STOP THOSE ANNOYING TELEPHONE CALLS!
Sound older and tougher when you want to. Not a kit. Fully
assembled. Use with single or multi-ine phones,

TRANSITION 2001

 TOLL FREE ORDER LINE: 1-800-336-7389

WE ACCEPT VISA, MC, MO, COD
SHIPPING & HANDLING EXTRA

(21w
V/ISA
s © AT ]

XANDI ELECTRONICS, INC.
YOUR MANUFACTURER OF HIGH QUALITY KITS

» TECH SUPPORT NUMBER

® Upto 1/2 mile range

® Miniature photo battery mounts o]
right on circuit board @ \ & 1
® Transmits at 143 MHz.

® Amazing audio sensitvity, picks up sounds
at the levet of a whisper.

CRYSTAL CONTROLLED FM TRANSMITTER

Inciuding the battery, this is the Worlds smailest crystal con-
trolled FM transmittar. Transmits to any scanner type re-
celver. Easy to assemble, uses pre-assembled circuit board.

®professional quality
®Uses new Microwave integrated Circuit am-
plifier.
®Assembly is a snap
®Covers 110 2,000MHz
®Adjustable 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.

® Unintarrupted coverage of
800 to 950 MH2 M

® Works with any scanner that ‘
can receive 400 to 550 MHz.

= N
oy

800-950 MHz SCANNER CONVERTER KIT

It your scanner can receive 400-550 MHz, Just add
the XLC900 for uyninterrupted 800-950 MHz cover-
age It converts all B00-950 MHz signals down to 400-
550 MHz s0 your scanner can receive them! add-our
custom case kit for that "Professional” [ook

XLC-CASE KIT .
XLC900 C KIT

(602-829-0755)

® Transmits a continuous beeping tone. {4 £
@ Transmits at 143 MHz. 2 ﬁ/
®Up 10 1 mile range.
® Works with most any scan-
ner type recelver.

TRACKING TRANSMITTER
Only 0.75 by 1.8 inches including the battery, the XTR300 is
ideal for use in locating lost model rockets, bicycles. auto-
mobiles, games of hide and seek, and contests.

XTR300 E-Z Kit ....

® Use with any FM broadcast receiver.
@ Hgar every sound inan an-

tire house!
® Up to 1 mile range ‘
® powertul 2 stage .

audio ampliier.

MINIATURE FM TRANSMITTER

The XFM100 has a super sensitive microphone and is
capable of picking up sounds at the tevel of a whisper
and transmitting them to any FM broadcast rece|ver

XFM100 C Kit

® Transmit high quality ster@o to any
FM stereo recever.
® Buiit-in output level monitor for
quick and easy tuning. »
@ |deal for use with per-
sonal CD player. Se
FM STEREO TRANSMITTER
Transmit full-bodied Hi Fi stereo to any FM stereo receiver.
Separate left and right inputs and gain controls. Includes
an output booster stage for greater range.

XFS-CASE KIT .. $14.95
XFS108 C KIT .. .. $39.95

SEND MAIL

XAND! ELECTRONICS

ORDERS TO: BOX 25647
TEMPE.AZ 85285-5647

¥ ELECTRONICS, INC-

A ECTIRONICS. INC-. FAX LINE: 1-602-731-4748
1270 E Broadway Rd. # 113, Tempe AZ 85282

CALL FOR YOUR FREE CATALOG
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DO-IT-YOURSELF AUDIO AMPLIFIER KITS

Mlark V Electronics, Inc.
8019 E. Slauson Ave.,
Montebello, CA 90640

In business since 1985

Mention AD
& take 10% off

RPN Free Catalog

Kit skill levels are specified as A beginner aa

Metal Cabinets with EModular Desktop
Best Aluminum Front Panel Consoles

LG-1273 3x12x7" $ 26.50 Lx WxH
LG-1684 4x16x8"  32.50 LE-453 4x4%x3"$ 7.€0
LG-1924 4x19x11%" 38.25 LE-653 6x4%x3" 9.75
LG-1925 5x19x11%" 42.00 LE-853 8x4%x3" 11.75
LG-1983 2% x19x8" 35.25 LE- Black finished aluminum
LG-1923 3x19x11%" 36.50 Panel Tmm thick.

LG-1927 7x19x11%" 50.50
Camera |
Housing

LG- Black anodized rack cabinet
*LD-1244 2%x10%x4"s55.

@ *LL-1923B 2%x19x12" 69.50
*L1-1925A 5x19x12" 79.50
**LD-1516 3%x13%x4" 29,

*LL- High quality full Aluminum Cabinet
**LD-1565 4x13%x5% " 31.

*LL- Front panel .1567" & 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 Stereb Amp.(4 Ibs.)

Power Output:120W into 4 ohms RMS. 72W into 8 oams

RMS. Frequency Response:10-20KHZ. THD: <0.C1%.

#° Tone Control; Bass %12dB, Mid & Treble 18dB.

Sensitivity. Phono Input, 3mV into 47K. Line, 0.3V into

™ 47K. Signal to Noise Ratio: 86dB. Power Requiremrent:

o oo 2 40VDC @ 6A. Suggested Mark V model 001 or 008
Asmb.$ 86.95 transformer. Recommended Metal Cabinet LG-1924.

AF-3 AMA 300W MOSFET High Power Mono Amp. (7 Ibs.)

Power Output: 300W into 4 ohms RMS. 200W ico 8
ohms RMS. Frequency Response: 10HZ-20KHZ. THD:
<0.03%. Signal to noise ratio: 91dB. input Sensitiviy &
impedance at 1KHZ, 1V 47K Load Impedance 4-16
5. ohms. Power Requirement: +55 to :65VDC 8A
S Suggested Mark V model 009 Transformer. Capacitor
0,000uf 80-100V mode! 016 or 019. Recommended
Kit:6 185.00 Asmb.§ 195.00 Metaj Cabinet LG-1925 for each channel.

TA-388 AMA Class A FET Dynamic Buffer Stereo Pre-Amp (1 Ib.)

Best Pre-Amp

**1 D- Sheet Metal Tmm

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): Overalii better than 70dB. Hum & Noise: Overall
better than S0dB. Input Sensttivity (1KHZ for rated
‘ o output): 300-800mV. Maximum Output Level: Pre-Amp

¥ o - Bliliarpee output 1.8V (0.1% THD). Power Requirement: 30V' X 2
Kit:$64.00 Asmb.$ 80.00 AC S500mA

SM-100 AAA 150 MHZ 8 Digit Frequency Counter (2 Ibs.)

Frequency Range: 10HZ-1SOMHZ. Gate Time: 0.D1s,
—
N

0.1s, 1s, 10s. Input Sensitivity: KHZ range 10HZ-10MHZ
20mV(min.). MHZ range 1MHZ-120MHZ 20mV(main.),
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 fime,
10HZ: 0.1s gate time, 100 HZ: 0.01s gate time. Hold the
last input signal. Reset counter to 0. DC 9V power
adapter not included.

Kit:$ 79.00
Asmb.$ 99.00

*LD- Stainless Steel C.7mm

Enclosures at Unb=atable prices !
New educational kits for learning and more fun!

213/888-8938 Fax 213/888-6868

Order 1-800-521-MARK I 1-800-423-FIVE
intermadiate or

aAM advanced!

Alarm Box with
Lock

LB-1085 8%x»10%x5" $18.75
LB-1395 9%»13%x5" 25.50 |
LB-1528 12%x15%x5" 35.25
*LB-1494 9% x14%x4%" 21.50
LB-1385A 8%x13%x4" 23.25
*No lock & _B- Sheet Metal 0.8mm
Power Transformers
& *Toroidal Transformer
001 28/30Vx 2 6A S 30.00
002 36V x2 3A 25.00
gg 003 40V x 2 6A 32.00
= /',’-”a *J08 28/30V X2 6A 40.00
[ 3% +09 48/53Vx2 8A 66.00
NV 912 33/40/42Vx2 6A 48.00

| Schocl Educational Kits Source ...

KA-901 20-In-one electronic lab kit ¢ 15.99

No soldering is required! Build a radio, alarm,
timer... Earphone for private listening. Uses
safe battery power. Requires 4 "AA" batteries®.

KA-902 130-Ir-one electronic lab kit ¢ 29.99

Build yoar cwn AM broadcast station,
electronic orga, timer... No special tools or
soldering "equired due to premounted parts,
pre-cut wires and simple  coil-spring
connectors. Re juires 6 "AA" batteries®.

KA-904 590-Ir-one electronic lab kit ¢ ¢8.99

Contains its own computer with a simple
explanation of the basic(Assembier) language
required for operation. Compile programs to
discover how computers operate while gaining
an understanding of hardware & software. With
easy-to-folow manual which explains by com-
prehensive diagrams.Requires 6 "AA" batteries

KA-905 75-In-one electronic lab kit ¢ 24.99
Build srobe Bght, touch switch, metronome,

sound-level meter.. No special tools or
soldering sequived. Requires 4"AA" batteries*.

KA-908 300-In-one electronic lab kit ¢ ss.99
Learn abo Jt transistors, capacitors & electronic
circuits. Build electronic games, battery check-
er... It even includes a breadboard for adding

your own somgonents. Complete with easy-to-
follow manuel. Requires 6"AA" batteries™.

*Batterias are rot included!

KA-905

See our catalog for more kits!

Minimum order $ 20. We accept Visa, MasterCard & Money Orders. Checks 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 fcr orders shipping & handling
or fax (foreign) orders. PO Orders are welcome from schools. We are not responsitie for “ypographical errors.
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New and Pre-Ovwned

Test Equipment e
@ Goldstar Pre-Owned Oscilloscope Specials

B+ K Precision 1476 10 MHz $229.00
Great Starter Scope!

Tektronix 465 100 MHz $599.00
Tektronix 465B 100 MHz $699.00
Tektronix 475 200 MHz $799.00
Tektronix 475A 250 MHz $899.00

» The Industry Standard of Oscilloscopes
Model 0S-9100P > $899 .00 « Dual Channel, Calibrated Delayed Sweep

; . ' « Professionally Refurbished
Full 100 MHz Bandwidth! « Aligned & Calibrated to Original Specifications
e Dual-Channel, High Sensitivity FREE SHIPPING'

« 6 Month Warranty - The Longest Available!
¢ TV Synchronization Trigger ON GOLDSTAR EQUIPMENT

¢ Calibrated Delayed Sweep ANCSBRINTHE V'S
e Includes Two Probes, 2 Year Warranty S

LOWEST PRICES EVER!

New & TexTrRONI
t'f"':" BIC PRECISION FLuke MULTIM‘ETERS : x OsciLLOSCOPES
maxtec wreanariona core. Model 4040 $499 00 The Industry Standard in Multimeters Textronix TDS Series
20 MHz Sweep/Function Generator Fluke Model 87 ..$285.00 ON SALE!

e 0.2 Hz to 20 MHz, 5 digit LED Display
e AM & FM Internal or External Modulation ‘w T t E
: : See us on the Web! es qulpmen epo
o Sine, Square, Triangle, TTL, CMOS Outputs
e Burst Operation www.fotronic.com A FOTRONIC CORPORATION COMPANY
o External 30 MHz Frequency Counter i 1-800-996-3837 P.O. BOX 708 Medford, MA 02155

[@2][veX[.00] TOLL FREE 1-800-99-METER oot oo
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WORLD’S SMALLEST

UHF X-talLocked Video Transmitters $99.00
omptlnlcn So small the transmitter, camera and

= , ca Ro" battery will fit Into a cigarette packil!
. 5 = Used by hundreds in covert CCTV, R/C models, movie Special

”x Effects, and Law Enforcement. "I've utilized your transmitters in

ALL N E W F OR 7 997, | covert video installations for about one year... previously, | used
costly wireless units from Pelco, MVP, and Supercircuits. Nothing

A

interested 'in using the internet in ways you approaches the VidLigks-in trms of powar

never dr meg posstble” Want a war-dialer program or picture quality, size, 8 ] i

something {0 €rack’ @ password? Do you want to. learn ﬁnégﬂfgleccoml’g ] AEGIS
how the ph@ne _qornp;‘ny gets ripped off, or learn how to convenient.Very cool &8 A RESEARCH
build a red B Wrmd«fy a cellular phone? Want to see “_. like having a TV sial ket -

what the sgeurity holes in Windows NT are? Or how to J. Ramsay, Electronic g VidLink 100
,.compro a Unix maching or a BBS? Want to learn LIVE. REMOTE $99 00 I ucmnl

“how-16" ‘the s e &n, ways you never imagined VIDEO'FROM: sllE‘“l‘ UHF Micto Wircless
| possible? Th1s Is the place to look! It contains all VidLink 100: 100m / ATV
kinds of computs 71' lephone and general hacking $199.00 New! Hi e
information. deo of dutch hackers breaking into VidLink 15: 15mw P
a_classified US _mi computer! In all, over 600 $99.00 New! LowF
s/Wggabytes of inating information that’s hard to Covert Camera: 1 1/4% 8¢
gl anywhere else! $169.00 Pro GradeJapanes _
fo Pt-tompctlblo CD-ROM $49.95 shipping $3 *** Audio Module Now Avaltable. Cat/. £
| C 00) Check/MO, COD +$5.00, S&H $5.50 -~
. all 719-4957 now! ' #671-1225 E. Sunset Dr.
to order (Visa/MC/COD) or call or write for FREE CATALOG of @_ggr‘!r% Bellingham WSAU :
hard- to-get information about computer viruses, computer 5 v - 98226 ‘3525 USA
hacking, security and cryptography!! Lt ' e
American Eagle Publications, Inc. 1-604-224-0416
P. O Box 1507 ' Visit our virtual catalog on the INT@RNETat:
Show Low, AZ 85901 http://www.lynx.bc.ca/virtualspy
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\;dlue And Selecifion
From One Source...

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

B Name Brand and Low Cost Generic
Technician’s Tools

B OEM and Generic TV/VCR repalr parts,
and over 10,000 Semiconductors

Gaming and Amusement Repair Parts and
Accessorles, Computer Hardware, Soffware,
LAN Products and Printer Repair Parts

MCM offers a comprehensive line of tools and
test equipment engineered for the repair of
computers, TVs, VCRs and more. In addition,
you will find a wide variety of OEM and low cost
generic TV/VCR parts, passive components
and semiconductors, over 30,000 items in all,
stocked and ready to ship.

Q

TENMA®
DMM with e
Logic Function FyY s

3% digit LCD DMM measures voltage,
resistance, capacitance, frequency and
amperage. Also tests transistors, dlodes
ond Includes loglc function. Input
impedance 10Mohm. Requires 9V battery.

#72-4025
Reg.$6595

Prices Effective February 4, 1997 through March 31, 1997

Hours: M~F 7 a.m.~9 p.m., Sat. 9 a.m.~6 p.m.,EST.

For complete information on the Items listed,
or a free catalog, call...

1-800-543-4330

MCM ELECTRONICS®
650 CONGRESS PARK DR,
CENTERVILLE, OH 45459

A PREMIER FARNELL Company

Same Day Shipping!
In stock orders received by 5:00p.m. (YOUR TIME),

near Reno, NV and Dayton, OH.

Catalog -

are shipped the same day from distribution centers

" Yo take
advantage of
this offer, you
must supply
this special
price code:

CODE: EN§32

30 Plece Security Tool Set A
This is a complete set of security bits for ail of Those service
applcations made difficult because of tamper reslstant
screws, ltems such as computer monitors, telephone
equipment, cable equipment and many others. Includes
security torx bits, security hex bits, spanner bits.

tri wing bits and more.

#232-1475 Reg.$3999 Solesl 9.95

aw 8

-.Ji i

Digital

Solder Station
Ideal for most sotdering
appiications including static
sensitive devices. Ciosed icop
control and digltal readout offer
precise operation from 320°~900° t.
A variety of replocement tips are available.

#21-1590 Reg.$11900 sae°'69.95

1]

A

A
Aluminum Tool Case -
Heavy-duty case is made of lightwelght aluminum and
designed to take rough field use. Attractive black finlsh
hdds up after years of use. Measures 19° x 14" x 6",

#21-3460 Reg.$4995 sae’32.95

= MCM Eiectronics is now
1S9002 Certified.

L

— —

SACEA

3

unp a

ACAERTANDY By

8¢ ARTIRCANCA| £

(2123 ©

©

Certificate No. RS#35690 SN

- m

. Authorized k3

1-800- 30 2
= = Panasenic g
& Ouasar/Technics 2
| Original Parts Distributor

nen g 4
Premier Distributor CODE: ENS32 g
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Miniature Transmitters and Receivers

Small, Attractive, High End Quality, 2 Channel 318 MHz Transmitter
59,049 Settable Codes, 120°-300° Range, 1-1/4”° x 2” x 9/16”, Assembled

<)

Qty 1 5 10
RF300T 150’ Range Transmitter 24.95 19.95 15.95
RF300XT 300’ Range Transmitter 29.95 24.95 19.95

Small, High End Quality, 2 Channel Receiver for the RF300 Transmitters
1-1/4” x 3-3/4” x 9/16” PCB w/ .1” spaced pads for standard connectors
Input: 8-24 vdc Output: Gated CMOS Momentary and Latching Lines

Qty 1 5 10
RF300R Receiver, Fully Assembled 2495 20.95 16.95
RF300RK Receiver, Complete Parts Kit 19.95 15.95 12.95
RF300PA Pre-Amplifier. Doubles Range 14.95 11.95 9.95

Small, Economical, Single Channel Transmitter and Receiver Set
Set Code, 60’ Range, 1-7/8°x2-3/8"x7/16” (T), 2”’x2-3/4’x9/16” (R)
Receiver Input: § vdc Qutput: Gated TTL Momentary Line

Qty 1 S 10
RF60 Transmitter and Receiver Set 24.95 19.95 14.95

Add $ 4 shipping for first item + $ I for each additional item. Ca. residents add 8.25% tax
Visa, Mastercard, Money Orders Personal Checks and Cash C.0.D.s

L ] ®
Visitect Inc. P.O. Box 14156 Fremont, CA. 94539 (510) 651-1425 Fax (510) 651-8454
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> ATTENTION CABLE VIEWERS <
CABLE VlEWERS . .get back to your BAS'C Cable Needs
Call 800-577-8775

For information regarding all of your BASIC cable needs.

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT

<+ 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

BA s . c We handle NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock!

COMPETITIVE PRICING—DEALERS WELCOME

ELECTRICAL

SUPPLY & e ,

T R i W t 13 NOt the nlent of to raud Any pay television operator an we will Not assist any company or individuat in donng the sanu
‘Retes to sales personnet tor specifications.

WAREHOUSING ' 3

CORPORATION P.O. Box 8180 s Bartlett, IL 60103 » 800-577-8775

HOURS: Monday-Saturday 9-5 C.S.T.

Electronics Now, March 1997
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* ® . *
Electronic Training Videos From
s wvs  Sacton G
; Y UCANDO
= "% | Now vou can learn from the same training videos that are being used by tech-
nical schools. the Army. Navy, Air Force. Coast Guard, CET's and industries
all across the United States and around the world. Advancing your trouble-
shooting skills has never been easier, thanks to UCANDO's extraardinary
video training library. These unique training videos will teach you more in
| Y less time as you watch theory come to life. Each video is approximately one
hour long and comes complete with a student workbook.
Basic Series
MODEL DESCRIPTION REGULAR SALE
VT201 Direct Current: Series circuits, Paralle! Circuits, Ohm’s law, 44.95 39.95
how to use the DMM. 55 Minutes AAA '
VT202 Alternating Current: The sine wave. coils, capacitors. 4495 39.95
transtormers. 62 minutes S
VT203 Semiconductors: Semiconductor theory, common diodes, 44.95 39.95
transistors, switching devices. 57 Minutes
VT204 Power Supplies: Rectifier circuits, filter circuits. 44.95 39.95
regular circuits. troubleshooting. 56 Minutes.
VT205 Amplifier: Amplifier basics. class A. class B, class C, 44.95 3995
operational amplifiers. 57 Minutes
VT206 Oscillators: LC and RC oscillators, crystal oscillators. 44.95 39.95
crystal ovens. 56 Minuies
Digital Series
MODEL DESCRIPTION REGULAR SALE
VT30l Digital I: Digital basics, basic gates, binary notation, binary 4495 39.95
math. decimal notation. 54 Minutes
VTA02 Digital 2: Octal notation, hexadecimal notation, flip-flops, © 4495 39.95
counter circuits. 55 Minutes
VT303 Digital 3: Complement numbers, multipiexers. registers, 44,95 39.95
decoder drivers, displays. 56 Minutes
VT304 Digital 4: R-2R DAC circuits, binary weighted no.s, slope 44 95 39.95
circuits, S/A & ftlash circuits. 57 Minutes.
VT305 Digital 5: Memory devices. ROM. PROM, EPROM, 44.95 39.95
EEPROM. SRAM. DRAM, MBM. 56 Minutes .
VT306 Digital 6: The central processing unit. input devices. 4495 3995 |
output devices. 56 Minutes
Other Popular Videos T
MODEL  DESCRIPTION REGULAR  SALE sk |
VT40! AM Radio: Major stages of AM, signal conversion. 4495 3995  PUEROE ¥ L
signal detection. audio reproduction, AM stereo. 61 Minutes | B e z
VT402 FM Radio Part 1: Bandwidths, RF amplifier. mixer-osciilator, 4495 3995 Y
IF amplifier. limiter FM detector. 58 Minutes S0
VT403 FM Radio Pant 2: Frequency doubler., stereo demultiplexer. 4495 39.95 st e
audio amp stages, digital data encoding/decoding. 38 Minutes
VT404 TV Part |, Intro 1o TV: Gain an overview of the television system 44.95 39.95 11l PO _.
and how the stages work together. 56 Minutes SAVE EVEN MORE! |
VT405 TV Part 2, The Front End: UHF-VHF tuning stages, automatic fine 44.95 39.95 Buy any six videos for
tuning, remote Fon(rol. 58 Minutes Only $216.00. Order
VT406 TY Part 3,_Aud|0. The sc.)und strip, stereo TV. secondary audio 44.95 3995 your UCANDO videos
programming, professional channels. 57 Minutes
VTS0I Understanding Fiber Optics: Basic fundamentals, cable design. 44.95 39.95 today!
connectors, couplers, splicing. 58 Minutes =2
VT502 Laser Technology: Laser theory, types of lasers. applications. 4495 39.95 %
siafety precautions. 57 Minutes -
VT102 Intro to VCR Repair: This video is designed for the serious 4495 39.95 %
technician. (workbook not available). 84 Minutes ~
VTI103 Learn How To Clean Your Own VCR: This video is not technical. 29.95 25.95 i
but will save you money. (workbook not available). 32 Minutes §
o
™ =)
P RI NT fﬁzi?(\ Call for your free 84 page test instrument catalog today!!’ 3
Products .ncmamna.w 8931 Brookville Road * Silver Spring, Maryiand * 20910) cf
* Phone 800-638-2020 * Fax 800-545-0058 * email SMPRODINTI.@AOL.com
115
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CALL TOLL FREE ALL OR WRITE FO¥
(800) 292-7711 orders only C&S SALES A
Se Habla Espanol EXCELLENCE IN SERVICE 445.

XK-550 Digital / Analog Trainer TK-3000

Elenco's advanced designed Digital / Analog Trainer is specially

designed for school projects. It is built on a single PC board for maxi- $ 95
mum reliability. It includes 5 built-in power supplies, a function gener- =

ator with continuously sine, triangular and square wave forms. !
1560 tie point breadboard area. Tools Included:

« SR-2 - Deluxe Soldering Iron
XK'550 « SH-1 - Soldering Iron Stand

« ST-1 - Diagonal Pliers
Assembled and Tested ! < ST2. Long Nose Pllers

s 95 « ST-30 - Deluxe Wire Stripper
* SE-1 - Soider Ease Kit
u Y S & + ND-3 - 3 pe. Nut Driver Set

* TL-8 - Precision Screw Drivers

XK-550K - Kit Cx . Fa « ST-5 - Screw Driver Siotted 3/16"

} | * ST-6 - Screw Driver #1 Phillips
$ 95 ok — + ET10 - IC Puller ) . 5 N

. - ’ « SP-2 - Solder Pump A professional technician service tool kit in a
B — * §T-20 - Safety Goggles metal reinforced too! case with heavy-duty

g « ST-9 - Pock i
Tools and meter shown optional :  STa-Pocket Sorew Driver  handle and locks. A removable pallet han-
« SW.3 - Solder Wick dles most of the tools listed with more room

for tools and parts in the lower half.

GF-8026 w/ Frequency MX-9300 Four Functions in One Model XP-581

. » One instrument with four test and measuring systems: v
* Linear and Log 1.3GHz Frequency Counter » 2MHz Sweep Function Generator 4 Fu"y Regmated DC Power Supplles In One Unit ¢

Sweep Digital Multimeter * Digital Triple Power Supply 4 DC voltages: ? cxzdb; +5;5@ :‘;\\; +@1:x @1A 112V @ 1A
S & ariable - 2.5 -
» .02Hz to 2MHz g - (0-30V @ 3A, 15V @ 1A, 5V @ 2A)

* Counter Range
H MH

. :1 Si;i)t 1D(i)splazy $479 -95
3225

Auto Ranging Hand-Held § Digital Multimeter [ES8S Fluke Multimeters
DMM w/ Bar Graph Model M-1700 =Rl 70 %glries 80 iaeries
Model EDM-163 | P Model 731l . ; Model 85,

$39 o5  FERE | oo oce o7
$99_95 - S

, , B&K Precision Multimeters
11 functions including freq to 20MHz, Model 391 Model 388A  $99.00

cap to 20uF  Meets UL-1244 safety - J Model 390 $139.00
specs. Model 389" """'$109.00

7 Functions with data hold
Compares to Fluke Model 7711

Kit Corner Model M-6100

over 100 kits available _ Programmable DMM
PT-223K Fiber Optics Includes FREE Computer Interface
$15.% Technology and FREE Software

. * Analog Bar Graph
Phone kit with training course | » Large 3 3/4” LCD Display
with 2

- Model FO-30K & _i < » Menu Driven
.,r,a 3 - * Triple Display
cogurse $ 1 9 95 * RS-232 Interface
' n « True RMS
» g Basic Functions including cap. & freq.
Model AM/FM-108K M-1005K N e o g q

Transistor Radio Kit Compact + Easy-to-use
Multimeter
P— . - with training course Kit

119 $125

& Transistor
Test

WE WILL OT BE UNDERSOLD C&S SALES, INC. g7 15 DAY MONEY BACK

UPS SHIPPING: 48 STATES 5% 150 W. CARPENTER AVENUE e S

WHEELING, IL 60090 FULL FACTORY WARRANTY
OTHERS CALL FOR DETAILS FAX: (847) 520-9964 (847) 541-0710 PRICES SUBJECT TO CHANGE WITHOUT NOTICE

IL Residents add 8% Sales Tax http://www,elenco.com/cs_sales/
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FREE PROBES  OSCILLOSCOPES AkE:'.IFé’

WITH ALL

SCOPES Lowest Prices of the Year! CATALGG"

B&K Precision
Scopes

60MHz ANALOG WITH DIGITAL STORAGE
Model 2560 . fesr e *
« 20MS/8 rest time sampling
+ 1GHz aquivalent time

qm sampling (at 0. 1ps/div.)
* Prints via R$-232 port
10 any HP-GL piotter
$1995

20MH: ANALOG WITH DIGITAL STORAGE ]
Model 2522A . Sousis sammngrate
+ 2K memory per channel

300MHz squivalent time sampling
+ Pre-rigger capture

L!m $869.95

100MHz THREE-TRACE
Model 2190A | JTvaien soneiity

« Dual time base

'-T - . SIgKr;lul delay fing
% $1379.95

60MHz DUAL-TRACE
. Hiy
Model 2160A . Siaans ts snscnision
+ Dual time base

* Signal delay line &
* V mode.displays two signais unre- i
lated In frequency.
* Component testar
$949.95

40MHz DUAL-TRACE
MOdel 1581C | [rien ma ety
« 2-axs input

* Single Sweep

* V mode displays two signals unre-
lated In trequency |

. Compomrgaémg

60MHz. CURSORS & READOUTS, DUAL TIME BASE

* Cursors and readouts
Model 2260 | 1mV/div sensitivity

/ Mmmnmmmnw

60MHz 40MHz 25/30MHz
DS-603 *1350 S-1345 *569 DsS-303 %1095

* Analog / Digital Storage « Analog with Delayed Sweep * Analog / Digital Storage

" 20MSfs Sampling Rate  g.4340 %475  s-1330 439

* Analog * 25MHz Analog
$
S-1360 749 * Delayed Sweep

¢ Analog with Delayed Sweep S-1325 $325
* 25MHz Analog

* 23 calibrated ranges - mein time base 8

+ 19 calibrated ranges - deiayed tme base
+ Signai delay time
- * V-mode - dispiays 2 %ignals unre-
lated in frequency.
+ Camponent tester
i * Z-axis input
* Single swoup

$1225

20MHz DUAL-TRACE
Bl Model 2120 - 2 Year Warranty

¢
SCILLOSCOPE SELECTION CHART

ANALOG

Model Bandwidth Sensitivity No. of Sweep Rate Delayed Videoa Component Beam Time
MHz (max] Channels Max ns/div Sweep Syne Tester Find Base

$-1360 60 1mv/div 10ns/div Yes Yes Yes Yes

$-1345 40 tmvidiv 10ns/div Yes Yes Yes

$-1340 40 1mV/div 10ns/div No Yes No

$-1330 25 1mv/div 10ns/div Yes Yes Yes

8-1325 25 1mv/div 10ns/div No Yes No

Speclal $389.95 DIGITAL STORAGE
Model 2125 with delayed sweep Model Bandwidth Analog No. of Sampling Memory Internall Pretrigger Output
5539_95 MHz Sen (max) Channeis Rate Channel Backed Up %

DS-303 30 1mv/div 2 20MS/S 2K Yes 0,25,50,75 RS232
60 1mv/div 2 20MS/S 2K Yes 0,25,50,75 RS232

p * Imyidivision sensitivity
+ AUTO/NORM tnggered sweep operation
*AC, TVH, TVV and line coupling
+ Calibrated 19 step time-base with x10
magnifier
+ Compact low-profile design

Affordable Spectrum :ﬁ

Analyzers by B&K

500MHz Series 1.05GHz Series

Model 2615 - $1595 Model 2625 - $2395
Model 2620 w/ tracking | Model 2630 w/ tracking
generator - $1895 generator - $2995

v S-603

AT PRICES THIS LOW THEY'LL BE GONE .

HITACHI SCOPES Yo
Inventory Reduction Sale 3
Lowest Prices of the Decade!

V-209 - 20MHz Battery Operated V-695 - 60MHz w/ Cursors
Was $1505, NOW $1095 Save $410 Was $1815, NOW $1395 Save $420

i
XL
&

V-422 - 40MHz Was $965, V-1065A - 100MHz w/ Cursors
NOW $76S Save $200 ¥ Was $2139, NOW $1565 Save $574 i [NEEENERENEEN—. o/ . . . ., . .

V-525 - 10MHz w/ Cursors V-1560 - 100MHzWas $1790, || IEEISSESSSSEEN J/A . . ...
Was $1355, NOW $955 Save $400 NOW $1490 Save $300

Call or write for
complete specs.

V-552 - 50MHz Was $1195, V-1565 - 100MHz w/ Cursors
‘NOW $850 Save $345 Was $1960, NOW $1595 Save $365

V-555 - 50MHz w/ Cursors
Was $1375, NOW $975 Save sa00 V-252 - 20MHz $41 9

WE WILL NOT BE UNDERSOLD C&S SALES, INC. - 15 DAY MONEY BACK

UPS SHIPPING: 48-STATES 5% 150 W. CARPENTER AVENUE GUARANTEE
7 % WHEELING, IL 60090 FULL FACTORY WARRANTY
OTHEBS et o L FAX: '(847),520:9904 (847) 541-0710 PRICES SUBJECT TO CHANGE WITHOUT NOTICE
. IL.Residents Add 8% Tax http://www.elenco.com/cs_sales/
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17" Sony Trinitron Monitor

This is our most popular item. In
good condition, they meet new
unit specs. Not a multisync, works
fine with Macintosh, or on IBM with
Photon video card Tuned, with
cables for Mac $225.00. With
Photon video $375.00. Basic
monitor $175,00 52 Lbs Shipping.

Welch Allyn Bar Code Reader Fascinating
Corner Cube

Dreaming about using bar code?
Here is your big chance. this late
model bar code reader is the
Welch Allyn Scanteam 3600. Uses
standard product barcode, easy to
use, requires only 5 VDC. With full
technical manual, works with
standard bar code software.
$49.00 Postpaid. Unused.

One of the most  fascinating optical

Dear Readers
ers, ) ) components, the corne i
Ordering from V&M Surplus is easy. No minimum order, no hidden Iightpback to its s;urrceCUstgge(gi

charges, most items postpaid. Your satisfaction guaranteed, or your money

. ¢ deisie)] surveyors, planted on th
pack. | am an avid collector, and right now | am looking for the following Apollg astrogauts these b:aur;‘fzfn e:‘}j
items: Norden Bombsight, M209 Converter (crypto-machine), K9 Ball Turret  |ixe prisms are us:ually quite expengsive

Sight. Cash or trade. Juanklin B. Jimh CEG, COLBW We have two types available:
1. 60 mm dia. 5 sec accuracy,

Vision and Motion SUprUS surveyors type mounted 20mm offset.
222 Pleasant Stfeet 2. Military assembly with corner

truncated and electronic unit with IR

Marlboro, MA 01752 filter, similiar specs. If you know what

these were used for, please tell me.

1 -00—1 -0747, 1-508-881-4900 Either type .....49.00 Postpaid. Unused.

CIRCLE 335 ON FREE INFORMATION CARD

M/C & VISA S PO. BOX 986
ACCEPTED TE T E QU | P M E NT SALE S LONDONDERRY,NH 03053
HP BO128.....PULSE GENERATOR.....$595 HP 62058.....POWER SUPPLY......$250 EDC MV105.....DC VOLTAGE STD....$295
TEK FG504....FUNCTION GEN......... $625 KEI 224...CURRENT SOURCE.....$1095 TEK 2445A...200MHz 4 CH, SCOPE..$2495
FLUKE 752A.......REF. DMDER........ $§2695 TEK 2465A..350MHz SCOPE.....$3950 KEl 619........ ELECTROMETER............ $995
SWINGER TWO......ELEC.LOAD........ $495 ANALOGIC 2310..FUNC.GEN...$395 WAV 178.....PROG. SYNTHESIZER......$1295
BAL 61278..SCOPE CALIBRATOR...$3995 ANALOGIC 2410..FUNC.GEN...$495 TEK DC5010........ COUNTER PAL....... $895
ENI 2100L...POWER AMPLIFIER......$2395 TEK SG503...SINE WAVE GEN....5695 HP 8444A/059....TRACKING GEN.....$950
TEK 7104......1 GHz SCOPE MF....$1895 HP 69408.....MULTIPROGRAM....$195 HP 3312A......FUNCTION GEN.......... $795
TEK 2245.,100 MHz 4 CH.SCOPE.$1250 TEK11302A...500MHz SCOPE...$2495 TEK 11A52......600MHz PLUG-INL......$795
TEK 11A72.....1 GHz PLUG-IN....... $1295 TEK PS5010....POWER SUPPLY....$795 ROD-L M100AVS4... HIPOT TESTER....$695
TEK 576....... CURVE TRACER......... $2395 TEK 7L5....SPEC. ANALYZER....... $1095 SENCORE VA62A..VIDEO ANALYZER.$1095
DAIRON 1081..7.5 DIGIT DMM....$1295 TEK TR503....TRACKING GEN....$995 ELGAR 403VT..FREQ. OSCILLATOR....$2495
TEK 2445..150MHz 4 CH.SCOPE..$1695 TEK 2465.....300MHz SCOPE....$2750 HP 3585A....SPECTRUM ANALYZER....$6995
FLUKE 51008......CALIBRATOR....... 54995 HP 3325A..SYNTH./FUNC. GEN.§1995 HP 3582A......SIGNAL ANALYZER........ $3195
TAS 112...NETWORK SIMULATOR....$2995 WAV 801...50MHz PULSE GEN..$795 HP 5335A/30......UNIV. COUNTER......$1495
HP 16515A..1 GHz TIMING CARD.$1495 TEK DC504A. . COUNTER/TIMER.$450 KROHN-HITE 3343........ FILTER........ ~.5595
N
D
2 )
: e PHONE (800) 684-4651 P
\ \__ GUARANTEED
§ il FAX  (603) 425-2945 v
c;; _ i
Z CABLE T.V. CELLULAR PROGRAM !
B - Bu')lleirect From the Wholesaler R CABLE TV CONVERTERS
£ e will match or beat any advertising COPYCAT MOTOROLA CELLULAR PROGRAMMER: ; ;
g ]
g Save $§ Program any phone up to EE3. Equipment & Accessories
3 Uy o WLT ol el Ericcson Clip, OK] 900 Modified Wholesalers Welcome
w NG e S Programming Cables Available. Call C&D ELECTRONICS
1 Year Warranty 30 days money back i . -768- -575- - g d J =
118 Visual Concepts 1-aaa-asa¥4444 AR ULkl I 1-800-310-1153 W1-i0a-6
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Sgc Szn guipmenl Cj}rpomhonm:bm Lodestar Cloctronics Corp. Since 1979

One Year Warranty. 15 Day Money Back Guarantee. OEM welcome.
P. O. Box 97903, Raleigh, NC 276 24-7903 School purchase order accepted. Bids accepted. VISA, DISCOVER

ALES REP/DISTRIBUTORS/OEM WANTED. MASTER, & AMER.
1-800-870-1955/(919)870-1955 24-hr Fax:(919)870-5720

DC POWER SUPPLY REF SIGNAL GENERATOR GRID DIP METER 1
PS$-303 $159.00 ey SG-41608 $124.95 DM-4061 $89.98 1.5-250MHz,
- - 0-30VDC, 0-3A; 0.02%+2mV line s ©  100KHz-150MHz up to 450MHz on 6 bands:6 plug-in coils, - =

~~  regulation; 0.02%+3mV ioad "\ 3rd harmonics, 6 ranges; AM modu-2 transistor, and 1 diode,
regulation, 1m Vs noise & rpple; o " lation. RF Outpus. 100mVims to 3- Modulaiton: = 2KHz Sir Crystal Oscillator: 1-15MHz.

] W Short circuit/overioad protection; . g SMHz. Modulation: Int. IKHz AM, Wave absortfon meter. Using 9VDCpower supply.

“  constant current/voitage(CC/CV). 8 - Ext. SOHz-20KHz AM.

. 3 ’,'; PS-303D $314.95 dual output, tracking B Audito Ouspus: 1KHz, | Vems M—O—MO—RH)—N—MB

PS-308 §219,95,0-30VDC, 0-5SA.  SG-4162AD $229.98, with Freq. Counter 1Hz-150MHz, 6 digits, DM-3104A §799.95
PS-305D $399.98. dual, tracking. for internal & cxlcmal signals. Specification see SG-4160B above. MEASUREMENT:

8110 5289.95 0-60VDC, 0-3A 4 Range: 0.01%30%.
3112539995 0.60VDC. 0.54 W0 WS wmmy e ' DIO GENERA 0.1/0.M1/3/10130% full scale.
8108(8109) $549.95(3699.98) . e mm———y A‘:{-:“’M §124.95 f"qh;()?%%i
0-60VDC. 0-3A(SA), dual. o . J 10H2-IMHz, § ranges; 000! oY b 4
independent tr:c(km: U, gl sa L] Qutpul Level, sinewave 0-8Vms,  Input: 3mV-100V, W YTy
R023103) 399.85(8489.95) rple uipis 030V 3AGA) 212, e O B FRBT s = il
. 3 ; " y g F b 3
- Distortion: <0.05% S00Hz-50KHz; Fund. Rejectjor >-80dB at (fo)+35%; >-70dB at (fo)xt10%.
I:‘;L“:‘:‘.S‘;?s%“n'%"s‘zi‘: 33’(2‘33‘23‘%‘35‘323 03%"3551; >10A L T Hn'r'mo:tlm:mm- to.sa(t 1 (f0)-20KHz
PS-2243(2245) $139.00(5159.00) 0-1 210-24VDC,IA(SA). " AG-2603AD $229.95, with Freq. Counter- 1Hz-150MHz2. 6 digits, DM-3204 $1,599.00 dual channels.
8200(8201) $179.95(5239.98) 0-30VDC(dligital meter), 0- for internal & external 3ignals. Specification see AG-2601A above EB EQ UENCY COUD'IE B
JA(SA). 8210(8213) $199.95(5259.95) two digital meters U C IO 0 FC-8250C $119.95
3:212&2:%?9‘;:5;5?9.95) ; ;‘l/nputs.:mml display. FG-2100A $169.95 Freq. Range: 10Hz-220MHz:
3 /0-3A(5A), & fixed SVDC/3A. indepedent tracking S 0.2Hz-2MHz in 7 ranges Sine, _ : (HF))0Hz-20MHz,
operation, constant voltage and current. — “": Square, Trisnglé, Pilse & Ramp -  Lw (VHR)IOMHz 200MHz
W SCO %i_: Output. SmVp-p-20Vp-p, 1% . S8 Gare Time: 0.1 & lsec.
- SM-6225B/C $1999.95 i o -"' & distortion. - = Max. Input: 10Vp-p.
L% Freq Range: ( AM)49.0KHI, M) b VCF. 0-10V control freq. to 1000:1. Input Sensitivity: 35m¥-10Hz-200MHz. Display: 7-digit LEDs:
il A 0_;71 4Mfﬂ'; Verory & 015 FG-2102AD $229.95 genemles signals same as FG-2100; 4-digit Input Imped - (HF) IMOhm, (VHF). 500hm.
E s Marker: (AM)dSSKHyi gs.l(l»;z. counter display, TTL & CMOS outputs, 30ppm 1 count accuracy FC-5260A $146:00 $129.95 1
A y tIOKH.z; (FM)10.7MHz, +7.5KHz. FG-2020B $159.00 0.5Hz-500KHz, Sine, Square, Triangle. 10Hz-600MHz. 7-digit LEDs.
e i £180KHZ 2 4 (FG)2103 $329.98, Digital sweep generator, 0.5Hz-5MHzin 7 FC-5270 $149,98 YT
. y ; ranges. Operating Mods: sweep, AM, gated burst, VCG. 10Hz-1.2GHz 8-digit LEDs. - e
STEREO SCOPE 0s-75058 $369.00 trigger, 0-10MHZ.  Freq. Counter Int. 0.5Hz-SMHz: Ext SHZ-10MHz FC-56008 $321:08 $299.95 DS AR
JALIGMENT SCOPE 05-7001A $369.00 0-200KHz.  FG-513 $719.98, Digital sweep generator, Sine, Square, Triangle, 10Hz-600MHz. 10-digit LEDs.
AM/ S G A N Pulse, Ramp, TTL & DC; 2Hz-13MHz in 7 ranges; £(.01%+1dgt). (FC)5700 $329.95 10Hz ~ 1 .3GHz. 10-digit LEDs.
ST T * Freq. Counter & TCXO: SHz-100MHz 6.5 digits. x| & x20 ‘attnt. SIGN 3 l TB SCEBIEU ECIOB
Freq: 100KHz-110MHz TE MODULATO s, SE-6100 $134.95
\Dispiay: 6-digit LED Rt S AG-2011A $549.00 - f TRACER: Galn Max. 60dB
Wiceuracy. e [ VR RF SECTION: i Yy Autenuation: 0/20/40/60dB
<£(5x10-ES % count) - Carrier: 98MHz £2MHz, 'h‘ X Input Imped. : 100KOhm
(Resolution:100Hz (100-34.99MHz); IKHz (3SMHz-110MHz2).  Owtpur: 10mV, ImV &0.ImV . Lo~ Output Imped.: 600Chm:;
Output: -19dBu, -99dBu, 1dB slcps Impedence: 50Q VSWR 1.2, COMPOSITE SIGNALS: - i I ut Speaker: 8 Ohm.
T‘r Pilot: 19KHz x2Hz, 0.8Vrms P © INJECTOR: Freq.: 1IKHz
(11’({183?6,\ 8159?5 AR PAT GEN INT. MODULATION: 400KHz, Squarewave, Outpuf Level Continuously variable 0 - 4.5Vp-p.
1 1KHz +1%, | Vrms, distortion < .5%;L-R Seperarton: >50dB. 4 !I 4 I\{ Dl ETE B
,\'{HF r;rss;zs 175.25, 187,25 MHz; By ] MODULAIING o pHz LX) 12 AMUJI‘?; JCA}I)oAC FCEL F, full i
req. - 175.25, 187,25 MHz; "= L-RSeperation: >45dB 100Hz-3KHz; >35dB 50Hz-15KHz, ~ CMAI300A $139.00 10 ranges, 99.9pF ~99.9mF, fully autometic.
IRF Output: 10mV npna 2N Resolution: 0.1pF lowest, —
Impedence: 15 Ohm; ..'....:" b v C 0 E 0.1% full scale R
Video Output: BNC, 1Vp-p - N MV-3100A $159.95 wide band ~ Accuracy:
- SHz~1MHz, 3 scales. mV, dB &dBm; 0.5% of full scalex 1digit to 99.9.F,
SWR/RF/mW _‘wm . E 300V~100V in 12 ranges. 104V 1% of full scalex 1digit to 99.9F. -
' . resolution; -70~40dB in (2 ranges.  Display. 3 digit LED
:;vqp H"ﬂz lW/lZOOWM/;'(;J - E 0dB=1Vrms,0dBm=0.755V); £3%  Unit indicator: pF, nF, uF, mF. Ovemrange indicator.
ower: 0- . il d accuracy; Input impedence 10MQ;
SWR Mearure:1.0- = W min. [ 15 Noise<2% MV-3201B $309.5 dual WOW-FLU R E
Accurcy: $%-10%;, SO-239 plugs. - — ent.. WF-3103A $699.95
Insertion Loss: O.3dB. ' Freq. Range: 3KHz£10%
Input/Output Imp.: 50Q. W 0873058 $249.00 DC~TMHz, - JIS/CCIR; 3.1SKHz+10% DIN.
320 $89.98, 130-520MHz. Vertical: 10mV/Div, Horizontal D Range: 0.03.1/.3/3% full scale.
330 $119.95, 1.8-520MHz. s 250mV/Div, 10Hz~100KHz1n 4 Accuracy. £3%.
SWR-3P $26.95 1. 7-ISOMHz. . ranges; 3" CRT,Intemal and ad = WF-3105A $799.95, digital;
F Power: 0.5-10W, 0.5W-100W. External Sync., Input: IMQ/35pP. 10 0 o o o S Function: LINNWOW/Flutters/WTD.
SWR-2P 522. 95. 1.7-30MHz. RF Power: 0.5-10W. 08-7010A $3690 $299.95 10MHz. TR S ¥ Freg Cntr. 10H2-9.99MHz.
5" CRT, 10mV/Cm~10V/Cm, IMQ. Indicatton: CCIR/DIN/IIS.

mW R eter 34 $219.00

1.8-500MHz, RF power. 20mW/200mW/2W; Imp.: 500 08-622B $344.95 20MHzdual race M FCROPROCESSOR TRAINER

Accuracy. £10% full scale;, N-type connectorSWR <1.15. gi:f;::’; i gr;ﬁd“ﬁ e ::;Z;f;ﬁf‘; Il:,’;:y 088 Trainer $699.00 BGC-BI8S, teach yourself 8088
VHE/UHF AILEN!I a I()B § U T ME assembly lu}gunge programmiing. Assembly language t':odmg,
‘RT.SSIS $199.00, VHF assembler, disassembler, single step and multi-breakpoint program
S00MHz, 81 dB. 50‘0 05W DMM-120 $24.95, 3% digit, 600VDC/AC, debugger, display and rewrite reglsters, download/upload _
ﬁT-s 515U § ”’9 00 ‘Ui-l F C @ 2ADC. 2MQ, hFE/diode test, programs from/to external systems, VO drivers, 56-key large size
950MHz. 81dB 500‘ O*JW DMM.123+Capacltance $44.95, 3% digit, keyboard. LCD display, RS-232, UART, printer interface, two
% o 600VDC/AC, 10ADC/AC, 2GQ, 20pF, expanslon slots, £5V, 12V switching power supply, 20 /O

RT-8817 $199.00, VHF, 500MHz, R1dB, 750, 0.5W. hFE/diode test, continuity beeper. it ilable, e.g. servo& stepping motors, dot matrix
:;3;;”959’::"&0#‘;':2)950“? S1dR7S0H0.SW: DMM-125 $54.95, Autorange/Bar Graph, display, D/A, A/D, sensors, ...etc. Leaming Guide included.
52 A0, ULT. 9503:2' 6:3:‘;22' m' 600VDC/AC, 2ADC/AC, 32MQ, continuity 8051/8052 Embedded Microcontrolier $979.00 BGC-

- ~ = & 2 - beeper. 8052, teach yourself Intel 8051/8052 Microcontroller controls.

ceIFLAE

S S - ower MIC-35 $59.95, Autorange. 3% digit, LCD, 8051/8052 is one of the most popular Microcontraller used in
1000VDC/7S0VAC, 20MQ. 20ADC/AC,  today’s appliance controls and is compatible with the new
g;‘c’; :’vn”c’/;:_m 95 mP“’;U‘W“ OMNIOTA DT diode/continuity check. data hoid. powerful MCS 251. Step-by-Step Leaming Guide inchuded.

MIC-39 $149.95, Autotange/Bas Graph,  CJC-100 $549.00 VO control applications, leam Assembly, C,
True RMS, 3% digit, LCD, 40MQ, 40pF,  3nd BASIC programming languages, 800-pin solderless bread-
1000VDC/750VAC, 20ADC/AC, 600KHZ o414 for cireuit design and test, VO dnvers for controlling relay,
Freq. Counter, Data Hold. Drop-prove. step motor, LED., speaker, sensot, ..etc.. Application control

voltage (CV) & constmt current (CC). SlnvdMaster.
Senal/Paraliel connection.

PS-303D $314:95 $282.95 dual outputs/tracking. CC&CV
Limited quantity. Full one year warranty.

Sleeping Mode, Memory & Read Functions. modules available.
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BEST DEALER PRICING!

CABLE
DIRECT

CONVERTERS * FILTERS

IMPROVE YOUR IMAGE WITH

\/IDED 5TABILIZER§

o DAY
FREE

PR FREE Cable TV Catalog.

=Dk

Now you can tune -in your favorite
cable TV Programmm and
SAVE $100°S - EVEN 51000'S
on premium CABLE TV EQUIPMENT.

MODERN
ELECTRONICS
1-800-906-6664

2125 S. 156TH CIRCLE « OMAHA, NE 68130

DESCRAMBLERS

TARGET ELECTRONICS
(800) 995-1749

DEALERS
WELCOME!

We sell Test Chips!
MC, VISA, AE, C.O.D

T, V\"/H - YA B} | ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401
Surveillance (612)332-2378 FAX (612)332-8481 30 DAY WARRANTY
fninity Transditiers WE BUY TEST EQUIPMENT AND COMPONENTS.
EM Wirel Transmitter Kit TEK 7A13 DIFFERENTIAL COMPARATOR $150.00 TEK 7B15 1 GHZ DELAYING TIME BASE $250.00
: ireless Iransmitier Rits TEK 7A16P PROG.200MHZ VERTAMPLIFIER $75.00 TEK 7B50A 150 MHZ TIME BASE $75.00
Vehicle Tracking Systems TEK 7A17 150 MHZ SINGLE TRACE AMPLIFIER $50.00 TEK 7BS2 DUAL TIME BASE $75.00
Bug Detectors * Caller I.D. TEK 7A18 75 MHZ DUAL TRACE AMPLIFIER $50.00 TEK 7BS3 100 MHZ DUAL TIME BASE $75.00
Teleoh Regist ith Printer TEK 7A19 600 MHZ SINGLE TRACE AMPLIFIER $150.00 TEK 7B70 200 MHZ TIME BASE $75.00
elephone Hegister wi TEK 7A22 DIFFERENTIAL AMPLIFIER $20000  TEK 7B7i DELAYING TIME BASE $75.00
Long-play Recorders TEK 7A24 400 MHZ DUAL TRACE AMPLIFIER $200.00 TEK 7B80 400 MHZ DELAYED TIME BASE $100.00
Wired Mikes * Shotgun Mikes TEK 7A26 200 MHZ DUAL TR.A([I_II_E AMPLIFIER :;s,.% Ei 77323 l:(l)’onthHz DEL?“!{:I'XI‘J](B]& EQA:SZASE :;gg.g
Telephone Recording Adapters - %; Rflglgglﬁe&gnwmmm\m $50.00 TEK 78924 500 MHZ DELAYING TIME BASE  $125.00
Alcohol Testers ¢ Drug Testers TEK 7DI13 DIGITAL MULTIMETER $50.00 TEK AMS02 DIFFERENTIAL AMPLIFIER $75.06
Telephone Scramblers TEK 7M1 DUAL 50 OHM DELAY LINE $100.00 TEK MX5010 MULTIFUNC.INTERFACE EXTEN. $200.00
. : TEK TM13 $50.00 TEK 7834 400 MHZ STORAGE MAIN FRAME  $400.00
Hidden Video Cameras TEK 7511 SAMPLING PLUG IN $20000  TEK 7844 400 MHZ MAIN FRAME $400.00
Telephone Tap Detectors TEK 7512 GENERAL PURPOSE SAMPLER $350.00 TEK 7854 400 MHZ DIGITAL STORAGE FRAME $500.00
MUCH. MUCH, MUCH MORE. TEK 7514 | GHZ SAMPLING PLUG IN $350.00 TEK 7904 500 MHZ MAIN FRAME $250.00
? ou 27’th Year! TEK 453 SOMHZ OSCILLOSCOPE $200.00 TEK 7104 1 GHZ FRAME WITH- $2752.00
r ear. TEK 485 350 MHZ PORTABLE SCOPE $600.00 (7A29,7A29,7B10,7B15 )
Small catalog FREE. Larger catalog send $5. ¥EEITHLEY 480 PICOAMMETER s86300.00 1G_!l;:l?RADS Dlt;ﬂ RLC BRIDGTRECER sf%.gg
; “Visa MasterC K 608 MONITOR 50.00 77 DV/1'77 CURVE !
héag%rd:gc%n%dvflzf,equipmer.;atrgr.;alnd TEK DAS9100 WITH PROBES $750.00 TEK 7D20 PROGRAMABLE DIGITZER $500.00
HOg0b EIUEE P % KIKUSUI 5020 20 MHZ OSCILLOSCOPE $180.00 TEK 465 100 MHZ OSCILLOSCOPE $400.00
Inquire for dealers’ prices. PHILLIPS PM3212 25 MHZ OSCILLOSCOPE $200.00 TEK 465B 100 MHZ OSCILLOSCOPE $450.00
A.MC.S ALES, INC TEK 422 15 MHZ OSCILLOSCOPE $150.00 TEK 2335 100 MHZ OSCILLOSCOPE $1200.00
Sk g S TEK 455 50 MHZ OSCILLOSCOPE $250.00 TEK 834 DATA COMMUNICATION TESTER ~ $130.00
193 Vaquero Dr. » Boulder, CO 80303 HP 6428B 0-20V/0-45A POWERSUPPLY $40000  HP 5359A TIME SYNTHESIZER $1000.00
MO"-'F% 3 6”32'56 pZnABMBm Time BRADLEY 132 SCOPE CALIBRATER $700.00  HP 6033A 0-20V/0-30A POWERSUPPLY $1200.00
(303) 499-5405 » Fax (303) 494-4924
Internet: http://www siteleader.com/ . -
catalogdepot/AMCSC-home.html CONVERTERS & BROADCAST TRANSMITTER
E-maii: amc-sales@siteleader.com The FMS2 studio quality transmitter
is FULLY crystal controlied and

programmable to any FM broadcast

frequency.
Unit features;, ALC, 2:1 compressor, audio buffer / amplifier,
pre-emphasis, roll off filter, stereo generator, digital PLL tuning.
75 MHz-125MHz bandwidth, 500mW power output and a special
introductory price of only $295.00 us

ScHemarics FOR uNIT S27 CataLoG 800-504-1178 w wavemach
Fax poct INFO 416-243-1067  TEK LiNe 416-243-2260

PROTOTYPES

Or large runs. PCBs, wave soldering, cabinets
and other metal parts, silk screen printing, plastic
injection, xformer/coil winding, etc. Assembly
wiring. Very low prices! Twin plant in Mexico. We
ship to your door. V&V. PH. (713) 537-7518 Fax.
011 (525) 361-5996.

i

New Surveillance Devices!

Utra miniature video cameras hidden in smoke
ond Table Clock  alarm or alamm clock - your choice. Wide field of view
Video Cameras  and super .1 lux low light sensitivity! Undetectabiel
T SC-600 TC-70 High quality B/W with 420 lines of
E)‘ers;éltutoion for ;’ma sham images.
= \ideo and audio. $1 89.95¢2
Besl price on surveillance cameras anywhere!

Telephone Transmitter Kit hidden in dual moduiar adaptor
Transmits both sides of comversation to any FM radio up to 1/4
mile.”SnapKit" technology. Uses phone fine for r and
Goes completely unnoticed.  MA-100

directly Into telephone jack! Records"up to
12 hours of conversations on a single cassette.|
¥ Recording starts and stops automaticalty when
12 Hour phone isused! VisafMC (800)594-1047
{,:"c’gf’:o”,’$ 909 .95 Fre snipring! Creck/MO Question ine:(972)255.7480
Seymor-Radix Inc. Box 166055-N Irving,TX 75016
Now you can visit us on the intemet at _ hittp://www.why.net/home/sr/

The Electronic Experimenter's Journal
It's part catalog, part magazine and part data book with kits, parts,

plans, articles, and appiication notes.
cail for your FREE = @
copy today / - »

Debco Electronics
4025 Edwards Rd.

Cincinnati, OH 45209 1800423- 4499

W MULTI FREQUENCY CUBES!

WIRELESS CABLE BOX TESTER
EXTERNAL AND INTERNAL MULTI-FREQUENCY
WORKS ON ALL MODELS: J****, SA, PIONEER,

ALSO FOR CFT 2200!

TEL: 718-768-4963 718-575-1474

www. americanradiohistorv com

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)467-6.“268

The Ultimate WWW Service Site

www.electronix.com

The One-Stop Service Site

for Electronic Technicians
Electronix C 313 W Main St Fairborn, OH 45324
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Synthesized

FM Stereo
Transmitter

Microprocessor conlrolled for easy freq .

programming using DIP switches, no drift, your signal is rock
solid all the lime - just like the commercial stations. Audio quality
is excellent, connect to the line output of any CD piayer, tape
deck or mike mixer and you're on-the-air. Foreign buyers will
appreciate the high power output capability of the FM-25; many
Caribbean folks use a single FM-25 to cover the whole island!
New, improved, clean and hum-tree runs on either 12 VDC or

120 VAC. Kit comes complete with case set, whip antenna, 120
VAC power adapter - easy one evening assembly.
FM-25, Synthesized FM Stereo Transmitter Kit ... ., .. §129.95

ﬁ | Tunable FM
s Stereo

—~ Transmitter

= )

Alower cost alternative to our high performance transmitters.
Offers great value, lunable over the 88-108 MHz FM broadcast
band, pienty of power and our manual goes into great detail out-
lining aspects of antennas, transmitting range and the FCC rules
and regulations. Connects to an¥ cassefte deck, CD player or
mixer and you're on-the-air, youll be amazed at the exceptional
audio quality! Runs on internal 9V battery or external power from
51015 VO, or optional 120 VAC adapter. Add our matching
case and whip anlenna set for a nice finished look.

FM-10A, Tunable FM Stereo Transmitter Kit............ $34.95

CFM, Matching Case and Antenna Set................ $14.95

RAMSEY

Super Pro FM Stereo
Radio Transmitter

A truly professional

frequency synthe-
sized FM Stereo
transmitter station in
one easy to use,
handsome cabinet.
Most radio stations
require a whole
equipment rack to
hold all the leatures
we've packed into the FM-100. Set frequency easily with the
Up/Down freg buttons and the big LED digital display. Plus
there’s input low pass filtering that gives great sound no matter
what the source (no more squeals or swishing sounds from cheap
CD player inputs!) Peak limiters for maximum ‘punch’ in your
audio - without over modulation, LED bargraph meters for easy
setting of audio levels and a built+n mixer with mike and line level
inputs. Churches, drive-ins, schools and colleges find the FM-100
to be the answer to their transmitting needs, you will too. No one
offers all these features at this price! Kitincludes sharp looking
metal cabinet, whip antenna and 120 volt AC adapter. Also runs
on 12 volts DC.

We also offer a high power export version of the FM-100 that's
fully assembled with one watt of RF power, for miles of program
coverage. The export version can only be shipped outside the
USA, or within the US if accompanied by a signed statement that
the unit will be exported.

FM-100, Professional FM Stereo Transmitter Kit . ........ $299.95
FM-100WT, Fulty Wired High Power FM-100. .......... $429.95

)| Mini-Peeper

‘ Micro Video
Camera

S

8!

o
Super small, high quality
tully assembled B & W
CCD TV camera the size
of an ice cube! Provides excellent pictures In low light (2 lux), or
use our IR-1 Inlra-Red light source to invisibly illuminate an
entire room on a pitch black night! imagine the possibilities...
build it into a smoke detector, wall clock, lamp, book, radio.
Exact same camera that's in big buck detective catalogues and
siores. Kit includes: fully assembled CCD camera le, con-
nactors, interface PC board kit with proper voltage regulation
and lillerintr; hook-up details, even a mini microphone for sensi-
tive sound! Two models available: Wide Angle Lens 3.6mm/2,
adjustable focus lens, 92 degree view; Pinhole Lens 5.5mm4.5,
60 degree view. The Pinhole Lens is physically much flatter and
provides even greater depth of focus. The camera itselt is 1.2"
square. The Wide Angle Lens is about 1" long, Pinhole Lens
avbout 1/2", interface PC board is 1" x 2" and uses RCA jacks for
easy hook-up to VCRs, TVs or cabie runs. Power required is 9
tc 14 VDC @ 150 mA. Resolution: 380 x 350 lines. Instruction
manual contains ideas on mounling and disguising the Mini-
Paeper along with info on adding one of cur TV Transmitter kits
(such as the MTV-7 unit below) for wireless transmission!
MP-1, Wide Angle Lens CCD TV Camera Outfit........ $169.95

MP-1PH, Pin-Hole Lens CCD TV Camera Outfit. ... ... $189.95

Add some serious muscle o your &gnal. boost power up fo 1
walt over a frequency range of 100 KHz to over 1000 MHz!

Use as a lab amp for signal generators, plus many foreign users
employ the LPA-1 to boost the power of their FM Stereo trans-
mitters, providing radio service through an entire town. Power
required: 12 to 15 voits DC at 250mA, gain of 38dB at 10 MHz,
10 dB at 1000 MHz. For a neal, professionally finished look, add
the optional maiching case set.

LPA-1, Power Booster Amplifier Kit..................
CLPA, Matching Case Set for LPA-1 Kit A¥m . b
LPA-1WT, Fully Wired LPA-1 with Case

. Micro FM
Wireless Mike

World's smallest FM transmitter. Size of a sugar cube! Uses
SMT (Surface Mount Technology) devices and mini electret con-

Speech

Descramblier
Scrambler

Decode all that gibberish! This is the === -
popular descrambier / scrambler that you've read about in all the
Scanner and Electronic magazines. The lechnolo%y used is
known as speech inversion which is compatible with most cord-
less phones and many police department systems, hook it up to
scanner speaker terminals and you're in business. Easily config-
ured for any use: mike, line level and speaker output/inputs are
provided. Also communicate in total privacy over telephone or
radio, full duplex operation - scramble and unscrambie at the
same time. Easy to build, all complex circuitry contained in new
custom ASIC chip for clear, clean audio. Runs on 9 fo 15VDC,
RCA phono type jacks. Our malching case set adds a super nice
professional ook to your kit.

S$S-704, Speach Descrambler/Scrambler Kit........... $39.95

CSS, Custom Matching Case and Knob Set ........... $14.95
SS-TOAWT, Fully Wired SS-70A with Case............. $79.95
AC12-5, 12 VoIt DC Wall Plug Adapter................. §9.95

denser microphone, even the battery is included. We give you
two complete sels of SMT parts to allow for ang er70rs or
mishaps-build it carefully and you've got exira SMT parts lo
build another! Audio quality and pick-up is unbelievable, trans-
mission range up to 300 feet, tunable to anywhere-in standard
FM band 8810108 MHz. 7/8"w x 3/8°h x 3/4™h.

FM-5 Micro FM Wireless Mike Kit.................... $19.95

Crystal
Controlled
Wireless
Mike

Super stable, drift free, not affected by temperature, metal or
Kgur body! Freqsuency is set by a crystal in the 2 meter Ham
nd of 146.535 MHz, easily picked up on any scanner radio o
2 meter rig. Changing the crystal to put frequency anywhere in
the 140 to 160 MHz range-crystals cost only five or six dollars.
Sensltive electret condensor mike picks up whispers anywhere
in a room and transmit up to 1/4 mile. Powered by 3 volt Lithium
ir of watch batteries which are included. Uses the latest in
SMT surface mount parts and we even include a few extras in
case you sneeze and loose a part!
.$39.95

FM-6, Crystal Controlled FM Wireless Mike Kit .
FM-6WT Fully Wired FM-6 ... o $69.95

Call for our Free Catalog !

Touch Tone
Decoder /
R ea d er repeater codes, control
codes, anywhere touch-

tones are used, your TG-1 will decode and store any number it
hears. A simple hook-up to anlr radio speaker or phone line is all
that is required, ard since the TG-1 uses a central office quality
decoder and microprocessor, it will decode digits at virtually an
speed! A 256 digit non-volatile memory stores numbers for 10
years - even with the power tumed off, and an 8 digit LED display
allows you to scrolf through anywhere in memory. To make it easy
to pick out numbers and codes, a dash is inserted between any
group or set of numbers that were decoded more than 2 seconds
apart. The'TG-1 runs from any 7 to 15 volt DC power source and
is both voltage regulated and crystal controlled for the ultimate in
stability. For stand-alone use add our matching case set for a
clean, professionally finished project. We have a TG-1 connected
uﬁ here at the Ramsey factory on the FM radio. It's fun to see the
pnone numbers that are dialed on the morming radio show!

Dialed phone numbers,

Although the TG-1 requires less than an evening to assemble
{and is fun to build, too!}, we offer the TG-1 fully wired and tested
in matching case for a special price.

TG, Tone Grabber Kit. .

CTG, Matching Case Set
TG-AWT, Fully Wired Tone Grabber
AC12-5,12 Volt DC Wall Piug Adapter

MicroStation
Synthesized

UHF TV
Transmitter

Now you can be in the same league as James Bond. This
transmitter is so small that it can fit into a pack of cigarettes -
even including a CCD TV camera and battery! Model airplane
enthusiasts put the MTV-7A into airplanes for a dynamite view
from the cockpil, and the MTV-7A is the transmitter of choice for
balloon faunches. Transmitter features synthesized, crystal con-
trolled operalion for drift-free transmission of both audio and
video on your choice of frequencies: Standard UHF TV Channel
52 (which should only be used outside of the USA to avoid vio-
lafing FCC rules), and 439.25 MHz or 911.25 MHz which are in
the amateur ham bands. The 439.25 MHz unit has the nifty
aavantage of being able to be received on a regutar ‘cable-
ready’ TV set tuned to Cable channel 68, or use our ATV-74
converter and receive it on regular TV chennel 3. The 911.25
MHz unit is suited for applications where reception on a regular
TY is not desired, an ATV-79 must be used for operation. The
MTV-7A's output power is almos! 100 mW, so transmitting range
is ﬁet{x much 'line-of-sight’ which can mean many miles! The
MI'V-7A accepts standard black and white or color video and
has its own, on-board, sensitive electret micorphone. The MTV-
7A is available in kit form o fully wired and tested. Since the
latest in SMT (Surface Mount Technology) is used 10 provide for
the smallest possible size, the kit version | recommended for
experienced builders only. Runs on 12 VDC @ 150 mA and
includes a regulated power source for a CCD camera.

MTV-7A, UHF TV Channel 52 Transmitter Kit.......... $159.95

MTV-TAWT, Fully Wired Channel 52 Transmitter ...... .. $249.95
MTV-7A4, 439.25 MHz TV Transmitter Kit........ ...$159.95
MTV-7A4WT, Fully Wired 439.25 MHz Transmitter ... $249.95
MTV-TAS, 911.25 MHz TV Transmitter Kit............. §179.95
MTV.7AIWT, Fully Wired 911.25 MHz Transmitter ... .. $269.95
ATV-74,439.25 MHz Converter Kit ............. ...$159.95
ATV-74WT, Fully Wired 439.25 MHz Converter...... .. ... $249.95
ATV-79, 911.25 MHz Converter Kit ........... .. $179.95

ATV-TOWT, Fully Wired 911.25 MHz Converter ... $269.95

RAMSEY ELECTRONICS, INC.
793 Canning Parkway
Victor, NY 14564

Order Toll-free: 1-800-446-2295

Sorry, no tech info or order status at this number
Technical Info, Order Status

Call Factory direct: (716) 924-4560

ORDERING INFO: Satistaction Guaranteed. Exemine for 10 days, if not

pleased, retum in original form for refund. Add $4.95 for shipping, han-
diing and insurance. Orders under $20, add $3.00. NY residents add 7%
sals tax. Sorry, no CODs. Foreign orders. add 20% for surface mai o
use credit card and specify shipping method.

CIRCLE 266 ON FREE INFORMATION CARD
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ovsorowics] | Discover DC Electronics
s : 17-Module Course -- Only $49.95

Contains everything you ever needed to know about DC elec-
tronics. Whether you are a professional working in electronics
and you want a review of the basics, or a student or hobbyist new
to this field and need a good self-paced course, this is the perfect
way to get started.

The course starts with basics and assumes you know nothing
about electronics. It teaches the required math, how to use a sci-
entific calculator. and the metric notation system. Each module
has been written by an electronics instructor, and will directly from
a floppy or from a menu-driven system on your hard drive. Every
module includes a review, summary, quiz, and a final exam that
can be printed out. Important points are animated to make ﬁhe
explanation clear.
System requirements: I1BM Compatible, 512K RAM, VGA Color,
Hard Drive and DOS 3.2 or newer.

Here are the Modules

®

1. Atoms and Electrons 10. Series / Parallel Circuits

2. Volts / Current / Resistance 11. Voltage Dividers

3. Numbers greater than one 12. Kirchhoff's Law

Scientific - metric notation 13. Advanced DC Circuit
4. Numbers less than one Analysis
Scientific - metric notation 14. Capacitors / RC Time

5. Resistor Color Codes Constants

6. Using Calculators 15. Introduction to Magnetism

7. Ohms Law and Power 16. Inductors and L/R Time

8. Series Circuits Constants

9. Parallel Circuits 17. Volt/Ohm/Current Meters
~ T = = = tlaggk inc. P.O. Box 4099, Farmingdale, NY 11735 |
&3 :Send me my course, today! Charge me the special introductory price! |
e N
g PR $49.95 + $4.95 shipping |
= Address |
i Icity State Credit Card Info |
2 ¥ 524 San Anselmo Ave #107-123 1 S [ MC [} Visa :
L F ayme nciose:
é sunp}ﬁ,::e‘:ﬂ'o“g?qqgggbo - ICheck[ 1 Money Order [ ] Credit Card [ ] ExpDate |
8 Fax 4715-455-9333 New York residents add local sales taxes. Canadians add $6 Signature |
v} 1 | . f @ d 4 Iper order. Credit card orders by phone or fax. Automated |

HECHE |telephone orders 516-293-3751. Fax 516-293-3115. -1
Aliow 4 to 6 weeks for delivery.

wwWw.americanradiohistorv.com
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HOME AUTOMATION

World'’s Largest Selection!

Pen & Pointer in One

< Eoul TinesBtighier / Widest Selection of @™ Auieenri
« Mont Blanc™ Style Pen X-10 Devices Available e
W Hundreds of hard-to-find automation. X-10 and wireless control

* One Year Warranty
products. Computer interfaces, software, development tools, light-

This 1 0 f" . fi i P dl ing control, telephone  systems, security systems, surveillance
is laser pointer lunctions as a line writing nstmmenisandslascr cameras, infra-red audio/video control, HVAC, pet care automa-

pO!nler all in one. Thg push—h}ullon activated 650nm laser in this fion, wiflng suppiies. books and videos and much more!
pointer appeares four times brighter than standard laser pointers.
Output power: 3.5 to 4.5 milliwatts. Includes batteries and gift box.

Packed with Pictures

Cat. # LPPEN ___ EXCEPTIONAL PRICE!!! $57.00 & Diagrams_
30 Day Satisfaction e
FREE CATALOG Guarantee. Home Automartion Systems, Inc. 2
*Helium-Neon ";“by Questions: 714:708-0610 Fax: 714-708-0614 Lowest Prices
*Argon *dcanners e-mail: catalog@smarthome.com Guarantee !
*Semiconductor *Lightshow Equipment http://www.smarthome com/smarthome d!

P.O. Box 262, Frankfort, 1L 60423 hiip://www. midwest-laser.com

Phone: (815) 464-0085 FAX: (815) 464-0767 fme e
Please include $7.50 S&H within US. [L res. add 7.75% sales tax. VISA / MC Accepted -

“ Midwest Laser Products  Emai mip@nleax com anors Call 800-SMART-HOME w1528

WHITE-STAR ELECTRONICS

TEL: 405-631-5153  FAX: 405-631-4788

CONVERTERS: .. 50 100+
Regal CR-83 .. 39 g9
* New, Panasonic TZPC 145. 69 65
EAVESDROPPING is unbelievably widespreads Electronic DQN g dor 1' (uandlfICd) ......... 39 35
Devices with amazing capabilities can be monitoring your DRZ-3 PJ (unmodllled) 70 Channel Pldln 32 R}
telephone and room conversations RIGHT NOW! Ara you =
sure you're safe? FREE CATALOG tolle you fastl, includes DRX-3 PJ (unmoditied) 60 Channel Plain... 30 27
Free Bonus details on fentastic opportunities now open in
Counter-Surveillance fleld. Exciting, tmmensely Interesting
and EXTREMELY profitable (up to $250 hr) full/part-time
income. Call Now! -
Cuall for FREE catalog. i

405-631-5153 b

99 sROADCAST FARTHER

The model 220 is a 80-110MHz RF amplifier that connects to mono or REES’{JI;CTOVTROL 7 20 0 100
e = & 3 HA | | ST s — - 5 +
te FM transmitters and produces a powerful 2-15 watl signal which -]
Zourlednbroad(as( up lsn 5 mites or more! Requires 50-150 mW drive. JSLlTOldeLplaCeS 439(7:927§$ 432 3-28 j-}z
Step by step plans complete with part source $' PLUS $2 S&H 8C1knllolC \llamztj i 4 ;SO 7,00 (-,;0
information and antenna designs . . . ONLY NO C.0.D.5 Ph(?|(1) 3 n[;ﬁl'gen tsplay 4--9i 4‘;0 4-:“
- - oneer: A o) S
< ao:r;grsersrcsel:;wco%'yfﬁ:‘o7 Panasonic: Call for model # 2750 7.00 6.50
(630)736-9822 FAX:(630)736-0353 lommmmne Zenith: All ... .495 450 425
Tocom: 5503-VIP, 5503- A 7.00 650 6.25
Universal: 4in 1 R/M ... 7.50 7.00 6.50
Call for (,}ak Hamhr:i Regal-83, Regency,
1l othe
H’mm’"{m,l‘”’!srl T y = exscan, and all others.
s __M“'”"“ il amper-Bit tools: (10-lot)
il 482 0 inch board wr larga prots ares Jerrold compuatible bits:

Sopport up to 32K EPROM - 12K RAM 1/4" Stacom Bit .
Op-ays In EPROM wi acurce and 1-asm Oval Round D

Full doce w schamutic - no royattes

00 Torx Bit:
Roadytarma_ 899 " Tocom T-8

3780 Rounaoomem R, Zenith T-10.T-15 ..
Cincinnatl, Ohlo 45244 Pioneer T-20 ...

v 1888 561-2080 i Scientific Atlanta T-20
Pio 63XX Oval
Bit Driver Handle ...

We carry most remote hand units. If you don’t find the one you’re looking for,

we can locate for you.
Cable TV Specializing in large gquantities.
De scra m ble rs HOURS: Monday thru Friday 9 am to 5 pm Central Time.
Converters * Filters * Accessories Call for FREE catalog.

30 doy Free Trial - NO RISK! Free CIRCLE 323 ON FREE INFORMATION CARD

Unbeatable whoiesale pricest Catalog
Aftordable extended wanonty
1 Year Warranty on all products ﬂ
C/u// the Cu/y/é ,)/'u/iu.n'm:ugi/

Credit Cards Welcome!

1-800-379-3976

_ Prices starting
.“;ec;r;n.>c;wo qas 'OW as $99!

CABLE - ITFS - MMDS
ATV TERNATIONAL - S-BAND
Amplifiers « Antennas « Books * Components
Filters » Systems » Video Products
= RF Frequency 1390 - 2700 MHz
« Cable Ready - VAF - UHF Outputs

* SASE For "FREE™ Catalog or Send $1
PHILLIPS-TECH ELECTRONICS
PO Box 8533 « Scottsdale, AZ 85252
g:é;:iﬂﬁliﬁsgl"' ORDER LINE 800-880-MMDS
3 Channel 248 Cot CATALOG /INFO 602-947-7700
‘ Five Year warany FAX LINE 602-947-7799

FAEE SHIPPING Visa » M/C » Amx * Dis: * COD's * Qty Pricing

CIRCLE 329 ON FREE INFORMATION CARD
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PHONE LINE MONITOR

continued from page 47

coil of RY1, and the other end of
the relay is tied to +12 volts DC,
the relay coil is not energized.
When the voltage from the input
filter drops below 5.1 volts, the
output of IC1-a goes low and en-
ergizes the relay. The contacts of
RY1 (either the normally-open
set or the normally-closed set)
could also be used to trigger the
home's security system.

Construction

Wire wrapping or point-to-
point wiring could be used to
assemble the project, but using
a PC board promotes neatness,
compactness and increased
success in first-time testing. An
appropriate PC pattern is pro-
vided. Note that a relatively ex-
pensive mercury-wetted relay is
called for in the Parts List.
These relays are extremely relia-
ble at low voltages, and since
this is a security device, the best
available relay should be used.
From the circuit’s parts place-

ment diagram (Fig. 2) you can
see that the mercury relay must
be positioned with one end up.
This is necessary so the mercu-
ry will be in the correct position
relative to the contacts inside
the relay. False alarms or no
alarms may result if the relay is
lying on its side.

The Phone Line Monitor can
be housed in any type of metal
or plastic utility box. It might be
possible to install the Phone
Line Monitor in the housing of
your current home security sys-
tem, provided there is ample
space. This type of installation
will make the 12-volt DC power
supply and alarm point connec-
tions easier to achieve.

Operation

The Phone Line Monitor re-
quires no calibration. To hook
the Monitor to the phone line,
you will need to obtain an RJ-11
jack from an electronics or
hardware store, and wire it in
parallel to the phone line. In
most home wiring (I have found
no exceptions yet) the live pair
from the central office is the two
center conductors of the hook-

up wire, and these are generally
the red/green pairs.

To test for proper operation,
unplug the telephone jack from
the monitor, and verify that you
get an alarm within ten seconds
to the security system. That is
all that is required to test your
unit.

Consider the following very
carefully. When your phone line
is cut, your alarm system won't
be able to call you or the central
monitoring station. Therefore,
you should use the output of the
Phone Line Monitor to drive
some kind of house-wide alert,
such as a siren or blinking
lights throughput the house.
Let everyone on the outside
know that you phone line has
been disconnected and a bur-
glar might be at work. Alter-
nately you might want to install
a cellular phone to your alarm
system so that an alarm can be
transmitted to the central
monitoring station or elsewhere
without the use of the phone
line. The alarm will be transmit-
ted even before forced entry is
begun, giving the police an op-
portunity to catch the thieves! 0

“7-WAY COPY CAT $1495.00*~

ASK
ABOUT

ELES!

MENU# PROGRAMS THE FOLLOWING PHONES

MOTOROLA ONLY w/elite & 951C !!!
Above PLUS NEC P100-200-300-400-600-700
All of above PLUS SONY

All of above PLUS AUDIOVOX (does new 800!)
All of above PLUS MITSUBISHI/DiamondTel

units are sold for

PERIMENTAL AND EDU

FREE
FREE
All of above PLUS GE /Ericsson (newest mode) FREE

Not a
Kit!
Full 5 year

warranty!

e *Cables optional

FREE

ATIONAL PURPOSES ONLY!

CALL US TODAY AT 770.973.8474 ..web page @ www celltec.com

CIRCLE 319 ON FREE INFORMATION CARD
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Bulld your own functional Rohotic Arm
The kit comes complete with all hardware, base

, structural ( ts, 6 Hitec servos,
MiniSSC servo controller kit, Quick Basic software and an
fitustrated assembly manual. This robotic arm can be controlled
from any micro with a serial port! It makes an sxcellent addition
fo a small mobile robot base as well as a great foundation for
artificial intelligence experiménts and teaching motion control.
Check out our web site for more information and other robot:kits.
® Mobite version $250.00

® Micromouse kit $35.00

Quantity discounts avallable. S&H charges; $7.50 for USA and Canada, $25.00 for International
Airmali, call for quantity shipping charges. IL.residents add 6.25% sales tax to total

Send check or money order to Tel: 309-382-1816
Technical Service & Solutions Fax: 309-382-1254
104 Partridge Road - e www.lynxmotion.com
|Pekin, IL 61554- 1403 USA [ 2

® Moblle Robots Book $40.00 | |

jfrye@lynxmotion.comJ

ACTIVE We Went Your
MICRO Bwcess lnventary

INTEGRATED CIRCUITS
MEMORY (NEW OR USED;

EPROMS (NEW OR USED
CIRCUIT BOARDS
DIODES

TRANSISTORS

LEDS

W
Tel 310-494-4851 Fax 310-494-4913
1891 Oblispo Ave Signal Hill, CA 90804

MULTIBAND ANTENNA
TRIVEC AVANT AV-455-3 WHIP ANTENNA, operates over
30-88 and 108-174 Mhz @ 50 watts, 225-400 Mhz @ 100
watts; 50 ohm input. VSWR 2.5:1 max; Fiberglass whip &
load: 56°L. Base 5.5" dia x 5:5°H + 4.5"H spring; four mount

holes 3.2" o.c. and N-connection. 9:Ibs sh.
WRUSED ..........o.ooervicnrrrennnerinnenneransprsennisvnte $85.00

H-P AUDIO OSCILLATOR o

HEWLETT-PACKARD 200 CD OSCILLATOR, popular
tube-type audio generator covers 5 Hz to 600 KHz in
five bands; output 10 volts Into 600 ohms or 20 V open
circult. Requires 115/230 VAC 50-400 Hz.
7'Wx10.8'Hx12.5'D, 20 Ibs. sh.

USED-CHECKED w/book ..............c........ $125.00

TA 838/PT FIELD PHONE

MILITARY TELEPHONE has push-button numeric tone
pad and is designed for 2- or 4-wire communications;
= replaces old EE-8 and TA-43/312 field phones. Ringing
signal possible only in 4-wire hook-up. TA-838 can
also be operated over standard telephone lines. Rug-
ged thermoplastic construction; requires four C-cell
batteries. 6.9.8x5, 8 Ibs.

USED-CHECKED ...............c.cooovvnnne. $86-00 $70.00
Operators Manual .............................. ... $10.00
WD 1A Twin-Wire for TA-838, 1 mlle reel... ... $125.00

JAN-BOXED EI.ECTRON TUBES

2A3 Penta-USA (but looks Chinese-made) ... = . $14.00
2K25 Raytheon blue ... $40.00 4CX300A/8167 Elmac ..... $65.00
4D32 Raytheon .......... $35.00 6B4GA Sylvanja ............. $17.50
1625 National-Union ... $4.50 5691 Richardson .............. $6.50
5751 ECG ...................... $3.50 5814A ECG = 12AU7 ......... $3.25
5998A Sylvania ... $9.95 7025 GE = 12AX7A ......... $7.50
B146W GE ............c..ooovovieiriccvirn $19.95 ea; 10 for $175.00
6922 ECG = 6DJ8 ... $3 50 ea; 10 for $28 00 100/ $200.00
7360 ECG....... ... : v $16.00
8552 ECG, 12V Verslon 6146 ... .. ... $12.00

7581A ECG, 35 W version of 6L6GC ............. $17.50 ea; 10/$150.00

Prices F.0.B. Lima, 0. VISA, MASTERCARD Accapted.
Allow for Shipping = Write for latest Catalog
Address Dept. ES » Phone 419/227-6573 « Fax 419/227-1313

E-mail: fairadio@alpha.wcoll.com Home Page: http://alpha.wcoil.com/~fairadio/

FAIR RADIO SALES

1016 E. EUREKA  Box 1105 ¢ LIMA, OHIO « 45802

ATTENTION DEALERS

BUY DIRECT FROM THE WHOLESALER

STEALTH-1000 $48 - $30 [ !

STEALTH-80  $50 544 $40 $31 $2'9 526 .
M-80 $55 %48 $45 $40 $38 $36 $34
TNT $55 $48 $45 %40 $38 36 $34
PPG $57 S50 $47 $42 $40 $38 $36

NIEYW GOV ERIT RS
Qry ary Qry Qry
5 10 20 50+ |
SA-8511 575 570 $65 CALL
CENTURY CT-3000 $68 $64 $60 CALL
PANASONIC-1003 $59 $55 $50 CALL
ZENTEK $45 $40 $37 CALL
NOWVYAVISIONS
NV-5600 $205 $195 $185 CALL
NV-5700 $195 $185 $175 CALL
NV-5800 $195 $185 $175 CALL
NV-5750 $305 $295 $285 CALL
BUOSSE=O0MEB0S)

BOSS 1 $210 $195 $185 $160
BOSS 2 $210 $195 $185 3160
BOSS 3 $210 $195 5185 160

i-aoo—aoo—oves
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Printed Circvits
in Minutes Direct

From LaserPrint!

1. LaserPrint*
2. Press On**
3. Peel Off

4. €tch

81/2"x1"

* 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.ios.com\~techniks
Aetail Dealer Inquires Invited

UPGRADE YOUR COMPUTER!

TECHNOLOGY ASSOCIATES
P 958 W. 5th St - Reno, NV 89503
(702) 322-8875 » Fax (702) 324-3900

www.techass.com ° salesfhoopsware.com
Memory Hard Drives Wodems

14 4 ExtFavModem §32
VD (1x8-70 ne} $8| jSenseOMb IOE  $135{ |28 8 int FevModem
fME (4x8-70 N8} 8221 1WD 835Mb IDE  $145,
jive (1x32-60ns)  $19) IWO SSOMD IDE  $175]
SMb (232-60ne)  $30§ |WD 1 2Gb IDE $2301
16MD (4x32-80r8) $85| IWD 1.8G0IDE  $250f
32Mb (8x32-60rw) $185| WD 2 1Gb IDE $289|
WD 2 5Gb 10E $309
(WD 3 1Gb IDE__ $380)

Video Carde
] A0 4s80x4-100  $38

ICyrix 5x86-100 $58| |250K)1SA VGA $22
Cyrix SB8-120 $78] [Tndert 6900 1MD

ICyrx 686-120 $138| ISA BVGA $37| 11860t SBProPNP  $79)
Intel Porbum 100 $158] [Trident 9440 tv Sound Busster 32 PNP
Cyrix 638-133 189 VLB §VGA 32 $127]
irtet Pertium 133 $259] [Tndent 9680 1M PCI
SVGA WMPEG  $34

wVoice $72
33 8 Int Fax/Modemy|
Voice 3
33 8 INUSR FexModem|
for'windows  $115
33.6 Int USR VarceFad
Modem $185

CcPUs

Sound Carde

Intet Perium 1668 $465
intel Pent Pro 180 $585,

Cerde
e
Motherbomas | |144m FOD 28| [15A MM VO IOE,
1.2v FDD FOC. ZSHP/‘G 12
l4stoo: VLB, 250K  $79 VLB Mull VO,

X CO-ROMIDE  $90)
10X CD-ROM IDE  $108

Colorsdo Trawen T1000 ]
P antiuem Irtel Trkon2 H0C| |~ g50u tepe dirive §168) Wm-.p‘b"“x
512K pipeine §141

3-outton senal $0) advertising med

on mouss on

[Pertium Pro 10| 1 rwnt 10y §20 ing
Prices and availability subject to change without nod

{ CALL FOR DAILY LOW PRICES!

148800 PC). 256K $87) FDC, IS’|P/|G $15
entim irset Triton2 VX,

256K pipedne  $110

ADAPT-11

68HC11 Module for

Solderless Breadhoards

o miniaure 2.0” by 2.8” modue

* plugs wertically Into solderlas breadboard
o reset circult, button, & mode select switch
| * RS-232 int., 5V reg & ext. pwr. comn.

1| + 2l 10 tines on dual row connector

« progranms 68HC8 1 1E2 & “711E9 chips

[Storter Packogs comes with
ADAPT-11 module, 6SHCBIIEY — T
|microcontrolier with 1K EEPROM | Use PLCCs in your
on-chip {re-progrommable in || Soldertess Breadboard!
cicuit 10003 of times; no EPROM [l » Solderless hreadhnard socker
programmer or eraser requirad, §| sdapiera for all popular P1.CC aizes
PC sesial cable for downloading §| * Verical design saves space on
code, Motaroka Programming | Presdhoard

Reference Guide, ADAPT-1} Also available:
User Manual, freely distributable | Solderless hreadbnard adapters for
S8HCI1 software, and demo | U9 & DUZS, and 1T (ibhon
| program. #AD11-5P $74.95 + 85 || cabie) conaecions, from S

r ling.
thbping & honhy Visn, Mster Card, AmEx, Discover

TECHNOLOGICAL ARTS

308 Aragona Bivd., Suite 102, Box 418, Va. Beach, VA 23462
1844 Dayview Avenue, Box | 704, Toronto, ON M3G 3C2
voice/fax: {416)963-8996 www.lo.org/~techart

TELEPHONE TesT DEVICES

i 2 Line Simulator

$185.00
7 Line Simulator $399.00
Caller ID Simulator $395.00
20 HZ Ringing Module .. .. $49.95
9-1-1 Training System . ... $370.00

* ** And Much More * * *

Check out our Web Site for detailed |
1{ info about our unique line of test
| equipment. The CID-max Caller iD
| Simulator is a stand alone test unit
| that generates 10 different Caller ID

messages per the Bellcore Specs!

http://www.infinet.com/~jectech

1-800-631-0349

Timid about getting on the. . .

World Wide Web?

You've heard about the Information
Superhighway and all the hype that goes
with it! Sort of makes you feel timid about
getting on the Web. Put your fears aside! A
new book, The Internet and World Wide
Web Explained, eliminates all the mystery
and presents clear, concise information to
build your confidence. The jargon used is
explained in simple English. Once the tech-
talk is understood, and with an hour or two
of Web time under your belt, your friends

will believe you are an Internet guru!

To order Book #403 send $6.95 plus $3.00 for
shipping in the U.S. and Canada only to Electronics
Technology Today Inc., P.O. Box 240, Massapequa
Park, NY 11762-0240. Payment in U.S. funds by
11.S. bank check or International Money Order.
Piease allow 6-8 weeks for delivery.

WINDOWS 95

—One Step at a T|me

Don't know what to do
when confronted with
Microsoft's Windows 95
screen? Then you need
a copy of Windows 95-
One Step at a Time.
Develop your expertise
with the straight-forward
presentation of the fre-
quently-used features that make Windows
95 so valuable to the PC user.

To order Book BP399 send $6.95 plus $3.00 for
shipping in the U.S. and Canada only to
Electronics Technology Today Inc., P.O. Box
240, Massapequa Park, NY 11762-0240. Payment
in U.S. funds by U.S. bank check or.International
Money Order. Please allow 6-8 weeks for delivery.

» Windows 95
one step

‘Washington, DC 20226.

Electronics Now, March 1997

Take
Stock w
INAmerica

-4
N
(<]

| Your Itickeft to a
secure retirement.

Save for retirement with U.S. Savings Bonds. For more information,
ask your employer or bank. or write: U.S. Savings Bonds,

For a recorded message of current rate information, call
1-800- 4US BOND - 1-800-487-2663

[CSAVINGS () |

A pubtic service of this magazine |

wwWW.americanradiohistorv com

. (oA
American Heart
Association..

Fighting Heart Disease
and Stroke

Research

gave him
a future
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MEMBRANE

COUNTERSURVEILLANCE
NMANUFACTURER

SWITCIT K7757

FLAT PANEL KEYPADS
ASSEMBLE IN

MINUTES WITH YOUR Al-6600 Al-2100 e
LEGEND PHONE TAP VIBRATING $18995 I
AVAILABLE IN 4, 12, DETECTOR TRANSMITTER
16, 24 & 40 KEY TYPES DETECTS: " DETECTOR
+ Radio Frequency DETECTS:
CONNECTOR Taps + Body Wires
AND BEZEL

+ Series and Parallel Taps  _ . + FM Wireless Mics

INCLUDED! « Line Impedance Taps $14995 * AM Transmitters
OPTIONAL + Extension Phone Listeners * UHF Transmitters
"CLICKDOMES"

AVAILABLE

- c s s ‘ 95
Al-5500 ComPLETE SAFETY SYSTEM | $37995

DETECTS: 8 I
« All Phone Taps and Extension Phone Listeners
« All Body Wires, Wireless Mics, AM/FM and UHF Transmitters
DEFEATS:
« All Body Wires, Transmitters and Distance Microphones
with its built-in white noise generator

TRVD-900 TransmiTTeER / TAPE RECORDER
& Vipeo DETECTION SYSTEM
DETECTS:

+ Body Wires
+ FM Wireless Mics « AM Transmitters « UHF Transmitters

DSK-4 DSK-12
$9.89 $14.29

INDUSTRIAL TYPES
AVAILABLE

» Tape Recorders * Video Equipment $49500
MORE THAN 30 LAYOUTS Alerts User By Vibrating and/or liluminated LEDs
TO FIT MOST
APPLICATIONS WSS-100 WIRELESS SURVEILLANCE SYSTEM o
CALL FOR FREE Sees & HEARs EVERYTHING! $64995 I
BROCHURE . FEATURES:

+ 2.4 GHz Video / Audio Transmitter
+4 Channel Receiver * 30C" Transmission Range - !
SIL-WALKER + Black & White CCD w/ Auto-lris Lens + 410(H) TV Line Resolution -

880 CALLE PLANO » FCC Approved Frequency

UNIT N
CAMARILLO, CA g%dz .$Pségg Items May Be Purchased by Certified Check, Money Order or C.0.D. Qua ntity
- caslog MMERICAN INNOVATIONS, ING. l%scg;gg,?
PHONE: (805) 389-8100 (FREE w/Purchase) 113 ROCKLAND CENTER ~ SUITE 315 - NANUET, NY 10854 vai

FAX: (805) 484-3311 Voice: (9141 7356127 - Fax: (9141 735-3560 .
e =4 | HTTP.//WWW_SPYSITE.COM - E-Man: AMERICANG@SPYSITE COM =

VISA / MASTERCARD

CIRCLE 322 ON FREE INFORMATION CARD

Invest a stamp...Save a bundle

3 Axis Motion.Control System For the price of a stamp, you can get the latest edition of the federal government's free

Complete, ready to run Consumer Information Catalog, It lists more than 200 free or low-cost publications on federal
$ 255.50 + 12,00 sH benefits, jobs, health, housing, education, cars, and more.
Build or adapt CNC mills, CNC routers. Robots, Etc. So stamp out ignorance with our free Catalog. Send your name and address to:

Includes: 3 Stepping motors (70 0z/in 200 steps/rev).
External board {connects to parallel port of a PC). Power
supply. Cables, Manual and the MAXNC drive software,

Consumer Information Center, Department SB, Pueblo, Colorado 81009

with linear, circular and helical interpolation, acceleration
deceleration, full contouring, ‘G’ code programming, 1 EZ-EP DEVICE PROGRAMMER - §169.95
screen plot, code generation from CAD (CAM), and more.
) ) IFast - Programs 27C010 in 23 seconds. | Adapters Available
For more information EP-51 (8751,C51) $39.95
phone or write to: Ez_ EP Portable - Connects to PC Parallel Port. |gp-11 (68HC11 E/a) $59.95
MAXNC 7! - EP-PIC (16C5x,61,62x,71,84) $49.95 <
6509 W. Frye Rd. Suite3 M'L ELECTRONICS Versatile - Programs 2716-080 plus EE | EP-PIC84 (16C62,63,64,65,73,74) 839951 [
Chandlef AZ 85224 g G or T I and Flash (28F,29C) to 32 pins, EP-PEEL (CT) ?\é‘so') GBI §
% - X,24%,85x] 1
Ph (602) 940-9414 S - EP-16 (16bit 40 Pin EPROMS) $4995|
Fax (602) 940-2384 i . Inexpensive - Best for less than $200 i i S40.98 8
® Correct implementation of manutacturer tgg"75°§:§é$"67450‘5-705:=)7 $59.95 ~N
algorithms-for fast, reliable programming. Epjgg 58755) ECECo S gg:gg m
® Easy to use menu based software has ‘E;:g:é?;g%((a‘z?svcg)sz 4y ,%gg. 2
% . ] -PIC- X,61,62x,71, . -
CAB LE TV C 0 NVERTER s binary editor, read, verify, copy, etc. EP.PLOG (PLCO EPROMS) sw9s| 3
: Free updates via bbs or web page. | EP-SOIC (SOIC EPROMs) $49.95 =l
Equipment & Accessories ® Full over current detection on all device }EP'LCC {LCC EPROMS) $29951
Wholesalers Welcome o power supplies protects against bad | ML Electronics pd
chips and reverse insertion. 3526 Jasmine #4; Los Angeles, CA 90034 g
Call C&D ELECTRONICS e Broad support for additional devices l 310/837-7::!8 Fax/BB5: 310/541-50?”1
- " R . A . .C8. -grads: S/
1-800-310-1153 M-F 10a Gp using adapters, CA orders add 8 25% sales tax. Ground shipping - $5: 3 Day - $7;
1 2 Day $10; Overnight §17; COD $4 75, 1 2—,

wwWw-americanradiohistorvy com
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Monitor Test Eﬁﬁipmeni

Checker 12e

with ease. With sweep rates up to 64Khz., eight
step gray' scale, white screen, single colormode,
Mac I, EGA, CGA support, you can run almost
ANY PC monitor. And it is EASY to use. Color
front panel displays show just what you should
see. Don't fet its’ small size foot you. It is
the most powerful handheld available, and it
supports ALL basic VGA modes (some don't).
Itis suitable for bench or field operations. Battery

or AC operation. PR'CE.'$295

Checker Jr.

Looking for a SMALL battery operated monitor
test pattern generator that will fit in your pocket?
The Checker Jr. is it. it displays a very useful
64 color pattern. You can evaluate size, focus,
linearity, color tracking, and balance. it operates
in the 640 x 480 mode (31.5Khz x 60Hz.), and is
very easy to use. Use it anywhere.

PRICE: $99.95

Need ta check-out or burn-in muitiple monitors?
The Checker Vlis the tool you need. Itis a stand-
alone (no computer required) 6 output test
pattern generator. You can run 1 to 6 monitors
from-the smalt (1"x 5"x 6") Checker VI. It oper-
ates in the 640 x 480 mode, displaying an 8 x 8
8-color pattern which shifts every 3 minutes to

reduce screen burn. PRICE: $249

Computer & Monitor
Maintenance, Inc.

1-800-466-4411 * 770-662-5633
http://www.computermonitor.com

SIZM SN

Aed

Now you can repir and test Computer monitors

CLASSIFIED

MISCELLANEOUS
ELECTRONICS FOR SALE

TUBES: “oldest", “latest”. Parts and schematics.
SASE for lists. STEINMETZ, 7519 Maplewood
Ave., EN, Hammond, IN 46324,

FIBER-Optic Projects — Swing into the new
technology br assembling tried and true projects
recently published. “Practical Fiber-Optic Proj-
ects’ - BP374 is only $9.95. (price includes ship-
Fing) 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.

POOR reception on your A.M. radio? Our Signai
Booster will help. Guaranteed! Send $2.00 for
details (refundable with order). FALA ELEC-
TRONICS, PO Box 1376, Dept. 4, Milwaukee, WI
53201.

TEST chips & Test Aids. All tzpes, most models.
Best products, best prices. E-mail for your price
list (xlent@hi.net). Page your fax no# to
800-401-8641. Full tech support. 30 day trial.
Wholesale pricing. Credit card/cod O.K.

CONVERTER - descramblers: Examples, Zenith
Ztac $225.00; Scientific Atlanta 85XX $185.00;
8580 compatible $200.00; 8600 $335.00; 2024
$335.00; 7212 compatible $200.00; 400 $125.00.
All Ploneer test generator $150.00. Most makes
in stock, COD ok. MOUNT HOOD ELEC-
TRONICS (503) 543-7239.

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 built. Assem-
ble a “Quaker Oats" rig, wind coils that work and
make it look like the 1920's! Only $10.95 pius
$4.00 for shipping and handling. CLAGGK INC.,
PO Box 4099, Farmingdale, NY 11735. US funds
only! USA and Canada — no foreign orders.

FREE Catalog. 100 Leading-Edge kits. K1, PIC.
Full instructions, source code. 1 (800) 875-3214.
SCIENCE FIRST, 95 Botsford Place, Buffalo, NY
14216,

ELECTRONIC Project Kits. www.gkits.com
1-888-GO-4-KITS. 292 Queen St., Kingston, ON.,
K7K 1B8. QUALITY KITS.

HACKERS Catalog. Hard-to-find kits and as-
sembled equipment (Red box, spy, cable, etc.)
Low prices. $1.00. SMITH-04, Box 371, Cedar
Grove, NJ 07009.

TEST EQUIPMENT

TEST Equipment pre-owned now at affordable
prices. Signal generators from $50.00, os-
cilloscopes from g50,00. Other equipment includ-
ing manuals available. Send $2.00 US for catalog.
Refunded on first order. J.B. Electronics, 3446
Dempster, Skokie, IL 60076. (847) 982-1973.

USED electronic test equipment. If we don't
have it, we'll get if for you at the right price. Com-
plete satisfaction guaranteed! Just e-mail, fax or
phone your needs. We will reply promptly with a
quote you can live with. We also buy used elec-
tronic test equipment. AST GLOBAL MARKET-
ING, 11365 Airport Road, Meadville, PA 16335.
Phone: (814) 336-2138 Fax: (814) 337-7920.
astmrktg@wrench.toolcity.net

BUSINESS OPPORTUNITIES

EASY work! Excellent pay! Assemble products
athome. Call toll free. 1(800) 467-5566 EXT. 5192.

INVENTIONS, ideas, new products! Presentation
to industry/exhibition at national innovation ex-
position. Patent services. 1 (800) 288-IDEA.

EDUCATION & INSTRUCTION

LEARN PC re air-troub\eshooting, servicing.
Home study. Free literature. P.C.D.l., Atlanta,
Georgia. (800) 362-7070 Dept. JUC342.

LEARN computer programming for Windows.
Home study. Free literature. P.C.D.L., Atlanta,
Georgia. (800) 362-7070 Dept. CPC342.

CABLE TV TURN-ON CHIPS

"SUPER Cable TV “Test Chips”. Provides full

gervice activation. Excellent; Instructions & i
lustrations. Jerrold Starcom: DR(V)5..DP(V)7..
DPBB7..CFT-2000..CFT-2200 Senes. Pioneer:
BA-5000 thru BA-6700. Ploneer: Custom Pro-
grammer (Clears £2 & rewrites new 1.D. codes).

cientific Atianta: 8500 thru 8600. Tocom:
5503-VIP..5507. Zenlth: ST-1000 thru ST-5612.
Call Now!! MASTER COMPONENTS. 1 {800)
233-0570.

THE CABLE TV SUPER CUBE

THE Mobilizer!t External *Test Cube™ activator.
Easy plu?-n-play operation. Excellent instruc-
tions & illustrations. Supports all DP(V}7..
DPBB7..CFT-2000..CFT-2200 series converters.
New enhanced performance features: Locked
box revitalizer! Restore command? Plus much
more! Dealers wanted! Call Now!l MASTER
COMPONENTS 1 (800) 233-0570.

CABLE TV

CELLULAR Hackers Package. (3) Hacker Bi-
bles, (2) Videos & Programming software.
$199.00 VISA/MC. TELECODE 1-520-726-2833.
http://www.hackerscatalog.com

FM Micro Broadcasﬂng: Transmit many miles.
PLL mono/stereo. 88-108 MH2. Fully assembled.
1-100 W.R.F. amps. Call (718) 763-8302. MICRO
BROADCAST NETWORK.

ALL-In-one catalo?, 60 mouth-watering pages.
CB/HAM/audio/TV/spy/broadcast/science proj-
ects, micropower broadcasting, broadcast
transmitters, amplifiers, antennas, “secret books’,
start your own radio station and more. Send $1.00
to PAN-COM INTERNATIONAL, PO Box 130-N3,
Paradise, CA 95967.

CABLE Descrambling New secret manual. Build
{_our own descramblers for cable and subscription

V. Instructions, schematics for SSAVI, Gated
Spnc. Sinewave, (HBO, Cinemax, Showtime,
UHF, Adult) $12.95, $2 postage. CABLE-
TRONICS, Box 30502R, Bethesda, MD 20824.

CABLE TV Equipment & Accessories Whole-
salers welcomel 30 day moneyback guarantee!
Free catalog! PROFORMANCE ELECTRONICS |
INC., 1(800) 815-1512.

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.
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“CABLE Unscrambled. Everything you want to
know about cable, but are afraid to ask. $10.00.
“Descrambler Schematics Revealed.”” A
powerful guide to descrambilin, 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. Unscramb!e sugnals
using your VCR as the tuner. Works with virtually
any system, this is the only one you need. Declare
cable box Independence! Fully assembled
$129.95 + $5.00 S&H. VISA MC/AMEX. ELEC-
TROMAN, Box 24474, New Orleans, LA 70184
(504) 482-3017

“BULLET Buster". Protect your cable box
against the infamous cable “bullet”. The "Bullet”
Buster acts as an electronic shield. Installs in-line
in seconds. Don't wait until it's too late! $19.95 +
$3.00 S&H. VISA/MC/AMEX. ELECTROMAN,
Box 24474, New Orleans, LA 70184. (504)
482-3017

CABLE TV, descramblers, converters. Quantity
discounts. 30 day free trial. Competitive prices.
Call now! 1(800) 322-0921 REGAL SALES, INC.

25+ Master test chlp files. Jerrold, Scientific-

Atlanta, Tocom, Pioneer, Zenith. Software & book. |

$79.95. TELECODE 1 (520) 726-2833. http:
www.hackerscatalog.com

CABLE test modules/cubes. Pioneers, S/A,
Tocoms, Jerrolds. Latest lechnology Quantity dis-
counts. Call DCR: Tel: (718) 426-8515/624-8334
Fax: (718) 246-9731. Please no N.Y. ca||s

DESCRAMBLE cable with snmplemrcun added to
Radio Shack RF modulator and using VCR as
tuner, instructions $10.00. TELCOM, Box 832-E3,
Brusly LA 70719.

MAESTRO latest lechnolong baseband, audio
privacy, video inversion, z- SA8610, all Jer-
rold, Pioneer & more. Also all models de-
scramblers. Wholesale weicome. (800) 804-6552
(80O) 387-0349.

BD ELECTRONICS Converters/Descramblers
Jerrold DPBB-7, Jerrold DPV-7, Jerrold
CFT2014, RFT for Jerrold. SA 8580, SA-8590,
SA-8600. Pioneer 5100, Pioneer 6310. Call us for
the best prices around. 1 (800) 484-1780 ext.
4705. Call 24 hours a day, 7 days a week.

ZENITH compatible test chips-activates full test
mode. All except PZ1. $24.95 REALVIEW (888)
732-5843 Visa/MC/Cod.

SATELLITE EQUIPMENT

~
EASY Pl C ’n
MICROCONTROLLER BOOK

How to get started using PIC16CXX
microcontroliers

= Programming techniques
Instruction set
Addressing modes
Bit inanipulation
Subroutines
Sequencing
Lookup tables
interrupts

= Using a text editor - source code

» Uslng an assembler

= Timing and counting

« Interfacing - /O conversion

« Lots of examples

PIC §s a rademark of Microchip Technology Inc

$29.95 + 83 mail InUS VISA, MC, MO, Check

A residents please add 7 25°. CA sales tax

U A m ELECTRONICS

PO Box 501, Keiseyvile. CA 95451
Voice (707)279-8881 FaX (707)279-8883 |

\ htt //www Zapcom, nel-squareonse /

CABLE TV

CONVERTERS AND DESCRAMBLERS
WE CARRY A FULL LINE OF
CONVERTERS AND DESCRAMBLERS
COMPATIBLE WITH MOST
MAJOR BRANDS INCLUDING:

e Scientific Atlanta™
™
e Jerrold
e Tocom™
¢ Zenith™
 Pioneer™

30 DAY MONEY BACK GUARANTEE
BEST PRICES FREE CATALOG

Your #1 Source

for just about every-
thing you need for
all the jobs you do!

ALLSTAR ELECTRONICS

800-782-7214

HOURS: 9-6 M-F 10-3 Sat EST

It i3 not the intent of Alistar Electronics to defraud any pay TV
operator. Anyone implying theft of service will be denied

VIDEOCYPHER Il descrambling manual. Sche-
matics, video and audio. Explains DES, EPROM,
CloneMaster, Pay-per-view (HBO, Cinemax,
Showtime, Adult, etc.) $16.95, $2.00 postage.
Schematics for Videocypher It 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.

DSS reverse engineering package. Software,
schematics, chip rammer plans, reviews &
more! $49.95. Vi A C. TELECODE, 1 (520)
726-2833. hllp Swww. hackerscatalog.com

DSS Hacking: How to construct and program
smart cards, w/pic16C84, software. Complete
DSS system schematlcs. $16.95. CABLE-
TRONICS, Box 30502R, Bethesda, MD 20824.

INTERFACE T0 YOUR PC KEYBOARD INPUT !

|0ur KE-18 Keyboard Encoder converts 5
input from switches and keypads
into PC compatible keyboard signals.

» Use with or withour your own PC's keyboard

o Scans 9 x 9 matrix or 18 individual inputs

PCXT. AT. P82 and Compatibles

+ Looks like a Keyboard to your Computer

Hagstrom Electronics
2 Green Lantern Boulevard

Endicott, NY 13760 (607) 786-7523 o= o

as Al brand names are registered trademarks of their
regpective owners & are used for reference only. 11084
Queens Bivd., #4685, Forest Hiils, NY 11375. NO NYS SALES.

The Latest High Tech
Professional Electronic Devices

Our latest catalog offers a HUGE
selection of surveillance, counter-
surveillance/privacy devices:

pinhole camera w/audio $199
hidden video, electronic Kits,
telephone recording systems:
7-Hour $125%—16-Hour $199%
touch tone decoders, scanners
bug/phone tap detectors, voice
disguisers, telephone scramblers,
locksmithing tools, and more.
Catalog $5.00

SPY OUTLET
PO Box 337, Buffalo NY 14226

(716) 691-3476/(716).695-8660

www-americanradiohietorvy com

Tool Kits & Cases,
SpecialtyTools,
Test Equipment,
LAN Accessories,
and much more!

Call 800-426-1194

or

for your FREE
Jensen Catalog!

JENSEN TOOLS

7815-S. 46tk Street
Phoenix, AZ 85044-5399
Tel: 602-963-5231 Fax: 602-438-1690

http:#www.jensentools.com

Fax 800-760-2975 |
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Electronics Now does not assume any responsibility for errors that may appear in

the index below.

Free Information Number
—_ ABC Electronics ...............c..ccou..
—_ Active MiCro.......ccooooviiiiiis
- Aegis Research, Canada. .
— A SR, fver. i oo mt s Lo

213 Alfa Electronics..............coceciinnn
214 All Electronics......
—- Allison Technology..............c..........

— Allstar Electronics .......................
— Amaze Electronics... o
— AMUC Sales: ciivist..bsisrvsitaestibissssisit

280 American Eagle Publications .....112
322 American Innovations

— Andromeda............c.ccoconenncnns

324  Basic Electrical Supply ............... 114
— Bsoft Software, Inc. .......cc.cccoun. 104
336 C&S Sales, Inc. ... 116
325 Capital Electronics ...............cc..... 110

326 Circuit Specialists
— Cleveland Institute of Electronics .37

327
226
228
319
234
235 Danbar Sales ............c.c.ccoccveenncns
— DC Electronics. .
133 Digi-Key Corp........ccoccniiiniiinnne

— EDE - Spy Outlet............cccccce. 129
— Electronics Technology Today......15
— Emac Inc........cooorinininiinnd 90
— Fair Radio ..........ccccovciiiiiinnnns 125
121 Fluke Corp.......cccoooerinnvennne Ccv2
282 Foley-Belsaw Co. ...........ccococcene 101
334 Fotronic...........ccociniiarnincconenan 112
242  Gateway Electronics..................... 98
— General Device Instruments....... 104
— Grantham Col. of Engineering .....4
321 Graymark International .............100
131 Hameg Instruments...................... 27
— Home Automation ............. e 123
333 Howard Electronics...................... 75
132 ICS .o 23
— TEC ..o 97
— Information Unlimited................ 107

126 Interactive Image Technologies CV4

— Intronics, Inc....cooooiiivinns 104
316 IVEX Design International......... 105
— J&M Microtek, Inc............c......... 97
332 Jensen Tools .............ccooenncneee 129

Free Information Number Page
—_ Kimtronics..........co.ooceeevvineniiins 125
- MZ2L Electronics..................c....... 127
331 Mark V Electronics..................... 111
317 MCM Electronics.................ccc..... 113
251 Mendelson Electronics Surplus....97
— Mental Automation ..................... 102
— Merrimack Valley Systems..........106
320 Micro 2000............coooveieiiiee 103
130 MicroCode Engineering................. 3

128  MicroCode Engineering ...........
— Micro Engineering Labs.............
- Midwest Laser Products ..

— Modern Electronics....................

— Mondo-tronics Inc. ...................... 122
17 Mouser Electronics Inc. "
— MWK Industries..........c.coocoeienne.

258  New Sensor Corp............. Vi
— NRI Schools.....

262  Parts ExpressInc.........coooeeinne.
— PC Boards .........usissicniicopivvsipivim

— Polaris Industries..........................
328 Prairie Digital .............................
264 Print (Pace)...........c.ccccecniiniiinnns

—_ R-4 Systems Inc. ..o 98
266 Ramsey Electronics ........... e —— 121
— RFParts.........cccocominiiiiiiicnen 96
— Sil Walker ..o - 127
—_ Sirius Micro Systems................... 96
270 Skyvision Inc.........cccooviiiiiinn 93
— Square 1 Electronics.................... 129
— Street Smart Security.................... 88
330 Sun Equipment ....................... 119
—_ Tab BOoKS..........c.cccoviininnd 9, 48
— TC Instruments.............c.coocoeeeeid 97
— Technical Serv. & Solutions........ 125
273 Tech Systems ........ ook o e 87
—_ Tektronix, Inc.............,.cccovinnnnn. 7,21
290 Telulex.........cocoovieiiciiniciaenn 88
— Test Equipment Sales .................. 118
275 Timeline.............cccoooovvnincnnnnn 84
— US.Cyberlab.................c.cccee. 102
335 Vision & Motion Surplus............ 118
315 Visitect Inc...........cocooninvviininnnn. 114
— Visual Communications................ 40
98 Wavetek Corp. ... 13

— Weeder Technologies .....................
323 White Star Electronics
— World College (Div. of C.LE.) ......
— WPT Publications......................... 98
281 Xandi Electronics
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CircuitMaker
The Virtual Electronics Lab-
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Professional Schematic Layout s Moy Mspy  Spy
ircuitMaker’s schematic capabilities are unmatched and include many advanced e, 2 -/;e’ba,- 470%0‘7/0& '6\0 & X rS
liting features not found in similar programs. These powerful features minimize %o S lo‘\e,, &}))0/"'10 'b,oa%l Ofwlb CGé\ e’e/'/p
e time and task associated with drawing a schematic and insure a professional Yz, W, o, ’//',J, oy, X 0ry e
oki‘ng final prpducl. Printout and export options are numerous and resul'ts are of CircuitMaker| YES | YES | YES | YES | YES | vES | *299
e highest quality. But that’s what people have come to expect from CircuitMaker. Blecironics Workbench |y G NO YES NO NO NO 209
version -
ETomicEWorkl YES | NO | YES | NO | YES | YES | %599

Unlimited, Indestructible Devices r—
17 o H H PR
rcuitMaker ships with over 1500 devices. That’s more (at no additional cast) CIrcu“Maker ShOCkS The competltlon’

an any competing product. If you need a device that is not included. CircuitMaker With An Unbeatable Bottom-line”
ovides industry standard SPICE import and a powerful macro capability. These

destructible devices accurately emulate actual devices and enable the user to try
| those “what if” scenarios with no risk and at no additional cost.

Total Customer Satisfaction

At MicroCode Engineering we are committed to total customer satisfaction. When
you purchase CircuitMaker you have the confidence of knowing that a trained staft
of professionals is available to serve you after the sale. Our free unlimited customer
service is second to none! Whether you have general or technical questions they will
be answered promptly by a knowledgeable representative.

Accurate Simulation & Advanced Analysis

rcuitMaker features analog, digital and mixed-mode simulation. Obviously, simu-
ion is of no value if the results are not accurate. CircuitMaker’s simulation en-
1e is based on Berkeley SPICE3, which is renowned for it’s accuracy. That’s
1y we can factually state that CircuitMaker provides it’s user with the most accu- FREE Functional Demo
‘e simulation available. Furthermore, CircuitMaker provides a wealth of analysis
pabilities not found in other products in it’s class. No other product offers this
Jch simulation muscle at such a reasonable price.

A free functional demo is available on the Internet at http://www.microcode.com,
on CompuServe (GO MICROCODE) and on America Online by doing a file search
for CircuitMaker.

Printed Circuit Board Output Call now to order or
rcuitMaker’s PCB output capability helps you complete your design cycle. by

nerating a netlist that can be imported into any compatible PCB program. This is req U eSt ad d |t|0n al I nfO rm atIO n

ta costly “add-on module”, it comes standard with every copy of CircuitMaker.

icroCode Engineering also offers TraxMaker, a professional level, PCB layout 8 O O i 4 1 9 b 4 : 24 : 2
d autorouting program for just *299. Used in conjunction with CircuitMaker,

axMaker completes a powerful end-to-end circuit design system. s —
- e @

vMicroCode Engineering Inc. * 573 W 1830 N Suite 4 Orem UT 84057-2030 USA + Phone 801-226-4470 Fax 801-226-6532 * Internet http://www.microcode.com
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NEW VERS’ON! FEATURES OF ELECTRONICS WORKBENCH VERSION &

WHAT'S NEW

Electronics Workbench Version 5 with analog, digital and

mixed A/D SPICE simulation, a full suite of analyses and over

4,000 devices. Still the standard for power and ease of use. CENERAL COMPONENTS
Now ten times faster. Still the same low price.

Join over 75,000 customers and find out why more engineers
and hobbyists buy Electronics Workbench than any other SPICE
simulator. You'll be working productively in 20 minutes, and
creating better designs faster. We guarantee it!

ANALYSES

.
High-End Features
TRUE MIXED ANALOG/DIGITAL  YES
FULLY INTERACTIVE SIMULATION  YES VIRTUAL TEST INSTRUMENTS
ANALOG ENGINE SPICE 3F5, 32-BIT
DIGITAL ENGINE NATIVE, 32-8IT 0WER UL - L 4
TEMPERATURE CONTROL EACH DEVICE = : :
PRO SCHEMATIC EDITOR YES 7= 5 F 4 /
HIERARCHICAL CIRCUITS YES VERg/o et
VIRTUAL INSTRUMENTS YES p. ‘ ’ &
ON-SCREEN GRAPHS YES
ANALOG COMPONENTS OVER 100
DIGITAL COMPONENTS OVER 200
DEVICE MODELS OVER 4,000
MONEY-BACK GUARANTEE 30-DAY
TECHNICAL SUPPORT FREE
Powerful Analyses
DC OPERATING POINT YES
AC FREQUENCY YES
TRANSIENT YES
FOURIER YES

Electronics

30-DAY MONEY-BACK GUARANTEE
VERSION 5.0 FOR WINDOWS 95/NT/3.1.
Upgrades from previous versions $79.
INTERACTIVE IMAGE TECHNOLOGIES LTD., 908 Niagara Falls Boulevard, #068,
‘ North Tonawanda, New York 14120-2060/ Telephone 416-977-5550
- ' . TRADEMARKS ARE PROPERTY OF THEIR RESPECTIVE MOLDERS, OFFER IS IN U.S. DOLLARS AND VAUD ONLY IN THE
INTERACTIVE UNITED STATES AND CANADA. ALL ORDERS SUBJECT TO $15 SHIPPING AND HANDUNG CHARGE

Fax: 416-977-1818 Internet: http:// www.interactiv.com CompuServe:71333,3435/BBS: 416-977-3540/ E-mail:ewb@interactiv.com
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