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-Faster

Guaranteed with
Electronics Workbench!

Just click and drag to create and edit
schematics. Mix analog and digital
devices in any combination with full
control over values, models and
behavior. Try ‘what if' scenarios and
fine tune effortlessly. And on-screen
waveforms always match actual circuit
response. You'll create better designs
faster— Guaranteed!

Guaranteed Satisfaction

Join over 40,000 customers and experience the
power, flexibility and value that only Electronics
Workbench offers. Receive unequaled service and
free, unlimited technical support by phone, fax,
e-mail, WWW, CompuServe and BBS. You'll be
delighted. We guarantee it. *
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etter Designs

True Mixed-Mode Power

Connect any andlog or digital device to any other
device without limit. Only Electronics Workbench offers this
professional power for under $2,000.

Real-World Digital

Real-world TTL and CMOS, complete with propagation
delays and fanout. Unique at this price.

32-Bit Speed

Integrated SPICE andlog and native-mode digital simulation
in full 32-bit. Unique at this price.

Real-World Results

Unlimited supply of over 200 components and ICs and 350
real-world models—all perform as real devices.

Electronics Workbench

The electronics lab in a compuer $

*30-DAY MONEY-BACK GUARANTEE
VERSION 4.1 FOR WINDOWS 95/NT7/3.1, DOS AND MACINTOSH.

Ask about our Enginser’s Pack with thousonds of additional models and more.
Version 4.0 users call for your free upgrade.
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CircuitMaker

The Complete, Low Cost, Circuit Design System

Comprehensive
Device Library

Version 3 features a state-of-the-
art device browser which greatly
simplifies the task of organizing
and selecting devices. With its
newly expanded device library,
CircuitMaker now ships with more
devices (at no additional cost) than
any competing product. If you
need a device that isn’t provided,
CircuitMaker provides industry
stzndard SPICE import and a pow-
erful Macro capability to enable
yqu to create new devices.
CircuitMaker provides you with
the tools to get the job done right.

Analog, Digital
and Mixed-Mode

Simulation

CircuitMaker’s SPICE3 based
analog simulation is fast and
accurate. SPICE sub circuits for
all base level digital devices
provides advanced mixed-
mode simulation capability.
Digital simulation is live and
highly interactive. This power-
ful simulation trio is tightly in-
tegrated into one package and
will confirm your circuit de-
signs with accuracy and ease.

Professional Schematic Layout

CircuitMaker’s schematic capabilities are unmatched and include many ad-
vanced editing features not found in similar programs. These powerful fea-
tures minimize the time and task associated with drawing a schematic and
insure a professional looking final product. Printout and export options are
numerous and results are of the highest quality. But that’s what people have
come to expect from CircuitMaker.
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Total Customer
Satisfaction

AtMicroCode Engineering we are commit-
ted to total customer satisfaction. When
you purchase CircuitMaker you have the
confidence of knowing that a trained staff
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 knowledge-
able representative.

FREE
Functional Demo

A free functional demo is available on the
Internet (http://www.microcode.com), on
CompuServe (GO MICROCODE) and on
America Online (keyword search;
CircuitMaker). A demo can be purchased
directly from MicroCode Eng. for *10.

Printed Circuit
Board Netlist
Output

The PCB output capability helps
you complete your design cycle,
by generating a netlist that can be
imported into any compatible PCB
program. This is not a costly “‘add-
on” product. It comes standard
with every copy of CircuitMaker.

PCB Program
MicroCode Engineering also of:
fers a CircuitMaker compatible,
professional level, PCB layout and
autorouting program for just $299.
Used in conjunction with
CircuitMaker, Autotrax completes
a powerful end-to-end circuit de-
sign system. Call for details.
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Phone (801) 226-4470
FAX (801) 226-6532
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EARN YOUR
B.S. DINEGREE

COMPOETERS
ELECTRONICS

4 l J'JI ‘
By Studying at Home

Grantham College of Engineering,
now in our 45th year, is highly experi-
enced in “distance education”— teaching
by correspondence—through printed
materials, computer materials, fax,
modem, and phone.

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

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

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

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

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

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

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

°

Accredited by
the Accrediting Commission of the

Distance Education and
Training Council

GRANTHAM
College of Engineering

Grantham College Road
Slidell, LA 70460

Editorial

Updating an Ancient

‘Technique

Acupuncture has been an accepted and respected medical
technique in China for many centuries. Despite that, medical
practitioners in the West had long regarded it as a combina-
tion of superstition, hokum, and old-wives tales.

However, in the face of growing evidence that it does, at
least on some occasions, provide relief from some types of
pain, it has begun to receive some grudging acceptance on
this side of the Pacific.

The problem with acupuncture, aside from the needles
involved, is that medical doctors and other sciéntists are not
really sure how, or if, it provides its claimed relief. Then
again, there’s a lot about the human body that we just don’t
fully understand yet.

Examples of that include the aging process, and how and
why seemingly normal cells suddenly turn into malignant
cancers. Even new muscles are still being discovered:
Shortly before this was written, | read about a heretofore
unknown muscle that runs from behind the eye to the jaw
that was found, apparently for the first time, when a head
was dissected in a non-standard way; scientists are theoriz-
ing that this muscle might be the source of certain hard-to-
treat headaches.

In any event, this is not a medical magazine, it is an elec-
tronics one, and the point of all of this is to introduce our
cover story this month—The Bio-Stimulator. If you've ever
wondered about the effects of acupuncture, but were hesi-
tant about having someone stick needles into your body,
here's a way you can experiment with it on your own. In
place of needles, it uses low-voltage electronic pulses to
achieve similar effects.

Why not build it, and give it a try. Just remember to keep an
open mind. The story begins on page 31.

Q0 L

Carl Laron
Editor

AmericanRadiagHistory Com




TECHNOLOGY UPDATE

Never scoop cat litter again. ..
Computer technology creates
the only self-cleaning litter box!

You and your cat will love the way LitterMaid eliminates the
hassle, mess and odor of the ordinary litter box.

by Shirley Liberles i

House cats. Large or small, affectionate
. or independent, young or old, long-
| haired or short, they all create the same
! dilemma for their owners—the litter box.
There are few things I can think of that are
as foul as cleaning the litter box at my house.
Even when I clean it daily, it’s difficult to keep
odor away. And this problem is multiplied be-
cause | have two cats! But because I love them,
and that’s virtually all the maintenance they
require, [ doit...because there’s no other option.
Well, today there’s a solution that cat ow ners
across the country will be thrilled about. Lit-
terMaid, manufactu-ed by Waters Research, is
destined to make orcinary litter boxes obsc lete!
Automatic cleaning. LitterMaid is a com-
puterized, completely self-cleaning litter box.
Its operation is controlled by a microprocessor.
Electric eyes sense when the cat has exited the
litter box, and minutes later, they signal the
start-up of the automatic sifting comb. The
comb sifts through the litter, scoops up any
waste, and deposits it into a sealed, air-tight dis-
posable waste container. The comb then
returns to its original position, smoothing the
litter. Now it's ready to begin another cycle
as soon as necessary.

Computer technology
revolutionizes the litter box...

= LitterMaid, a patented
product from Waters
Research Company, is a
completely self-cieaning
litter box operated by a
microprocessor, but
your cat uses it just like
a normal litter box.
Approximately 10 min-
utes after LitterMaid's
“electric eyes” sense
that your cat has exited
the litter box, they signal
the start-up of the auto-
matic sifting comb.

* The comb sifts
through the litter,
scooping up any waste.
% % The waste is
deposited into a sealed,
air-tight waste container and the comb returns to
its original pasition, smoothing the litter. The sys-
tem resets, ready to repeat its cycle the next time
your cat uses the litter box.

% % % Whan the waste con-
tainer is full, you can throw it
away and put a new one in its
place or empty it and reuse it
for up to one yearl

LitterMaid's microprocessor com-
puter and infrared electric eyes
cambine to create the world's
first self-cleaing litter-box.

AmericanRadioHistorv.Com

Revolutionary. LitterMaid may permanently
change the face of the cat-product industry.
Cat cwners will never again have to endure
the unsanitary and odor-filled chore of clean-
ing their cat’s litter box. Plus, there will be no
mcre embarrassing litter-box odor in your
home, because the disposable waste
container is sealed and totally air-tight!

What do 1 have to do? LitterMaid is
fully automatic. Just fill the pan with
cluniping cat litter (a premium brand will

provide the best results). Lit-

terMaid does the rest! When the
waste container is full, just throw it
away and put a new one in its
place. You’ll never have unsanitary
contact with cat waste again!

Good for your cat. Not only will

LizterMaid make your life easier, it will

make the litter box a 2
LitterMaid

nicer place for your by
cat. Most cats dislike  eliminates...
B Emmbarrassing

using litter boxes

that are dirty, and litter-box odors
that can lead to them
not going to the
bathroom. Or worse,
they may choose to
use the bathroom
around the house!

& Having to endure
the unsanitary and
odor-filled chore

of cleaning your
cat’s litter box

B Limiting the areas

With LitterMaid,
your cat will always
have a healthy, clean
litter box.

Fail-safe. Litter-
Maid plugs into any
outlet in your home,
but it can also oper-
ate on eight “D” bat-
teries. Even in the

- W Havingacat
- who refuses to 1

within your home in
which you can place
the litter box

M Worrying about
how to clean the

litter box if you go
on vacation ¢

event of a power fail-
ure, LitterMaid will
continue cleaning. It
is equipped with an
alarm that alerts you
when the batteries
are running low.

Put it anywhere.
LitterMaid is only a
couple inches longer and taller than conven-
tional cat litter boxes. It should fit easily where
your litter box is now— and you should put it
there at first, until your cat gets used to it. But
later, because LitterMaid is sanitary and odor-
less, you can place it virtually anywhere in your
home—without ordinary litter-box worries!

Try it risk-free. LitterMaid is backed by our
exclusive risk-free home trial and a one-year
manufacturer’s limited warranty. If you’re not
satisfied, return it within 90 days for a full
refund, “No Questions Asked.”

LitterMaid System .. ... .. ... $199 $16 S&H
Waste container refills (4). . ... .. $11 $4 S&H
Please mention promotional code 1236-PL-6658.
For fastest service, call toll-free 24 hours a day

800-992-2966
o E &=

To order by mail, send check or moncy order for the total
amount mcluding S&ki (VA residents add 4.5% sales tax).
To charge it, enclose your account number and exp. date.

COMTRAD INDUSTRIES

2820 Waterford Lake Drive, Suite 102
Midlothian, Virginia 23113
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Changing a Switching Amp

SWITCHING-AMP HAZARD

The power supply that Mr. Burbon
has presented in his “Build A
Switching Amplifier” article (Popular
Electronics, April 1996) poses a
potential hazard that was not men-
tioned. Because this is a non-isolated
design with a floating ground, the pos-
sibility exists for dangerous voltages to
be present on the exposed speaker
wiring or the shield connection of the
input cables in the event of a compo-
nent failure.

The article contains a passing men-
tion of line-voltage operation, but implies
that once the enclosure is closed up,
everything is okay. The only completely
safe way to operate this circuit, in my
opinion, is through an isolation trans-
former, which | highly recommend for all
line-voltage powered projects.

B.D.M.
Des Plaines, IL

SWITCHING-AMP
CORRECTIONS

| have discovered a few labeling
errors in my article “Build a Switching
Amplifier,” which appeared in the April
1996 issue of Popular Electronics.
The output of the power supply (Fig. 2)
that reads “~51V" should read “OV.”
Likewise, the “—51V" connection in
Fig. 1 that is labeled as going “To
Power Supply” should be “0V.”

In Fig. 1, the open-circle points for
+12V and —12V are labeled correctly,
but the +51V and —51V open-circle
points should read “+25.5V" and *-
25.5V,” respectively. As a result, the
+51V and —51V arrows connected to
the MOSFETs should also read
“+25.5V" and “—25.5V," respectively.

For those who already built the
device, keep in mind that the above
corrections do not affect the physical
wiring of the amp. As long as the con-
nections were made as shown in the
schematic and parts-placement dia-
grams, the amplifier will work.

6 —Rolando Burbon

CORRECTIONS

A sharp reader pointed out to me
that there were errors in the formulas
in my article, “Build an Autoranging
Capacitance Meter” (Popular
Electronics, January 1996). Here are
the corrected formulas:

C = 1.44/(R1 + 2R2)f

R11 = (3,000,000 — R9)/2)—R10
R8 = ((30,000 — R6)/2)-R7

R5 = ((300 — R3)/2) — R4

The formulas were correct in my
original article but were typeset
improperly. The Gernsback BBS
phone number was also printed incor-
rectly; the correct number is 516-293-
2283.

—Robert Gotchall

VINTAGE RADIO
RESTORATION

| read with curiosity and amaze-
ment L. G. Robertson’s article,
“Restoring a Vintage Radio” (Popuflar
Electronics, February 1996). As you
can see by the photo, | restored a con-
sole very similar to the one shown in
the article.

When | found my 1941 Silvertone in
a junk yard in Orlando, Florida, it was
in almost the same condition as the
one found by Mr. Robertson. The
chassis on my Silvertone is smaller,
with less tubes, and it has space for a
record changer. (If anyone knows
where | might find such a turntable,
please contact me at the address
below.) The speaker was gone, so |
replaced it, using a choke as the field
coil of the speaker.

| replaced all the condensers and,
before firing the radio up, | got rid of
the humidity in the power transformer
so that it would not short-circuit. To do
so, | took out all the tubes, plugged the
radio in, and turned it on for about 12
hours. The heat released by the trans-
former took out all the humidity.

The Silvertone now works perfectly.

AmericanRadioHistary Com

Ramon Figueroa's restored Silvertone has
space for a turntable. Do you know where he
could find one?

It is a beautiful example of the con-
soles of the 1940s.

| have restored about a dozen
radios. The oldest is an American
Bosch Model 7, which | think was man-
ufactured in 1938. All are in perfect
condition.
RAMON R. FIGUEROA
122 Sandalwood Drive
Kissimmee, FL 34743

HAVES AND NEEDS

| am looking for a user's manual
and/or a schematic for a Philips oscil-
loscope, model PM3230. | would glad-
ly reimburse for photocopying and
shipping costs. Thank you.
DARREN GREEN
Box 192
Rocanville, Saskatchewan, Canada
SOA 3L0 |



Just Published! From one of America’s best-known
authors on electronics repair...

Learn Professional
Electronic
Troubleshooting
and Repair
Techniques!

Now you can have the most complete and up-to-date quide to professional
electronics troubleshooting and repair available today — right at your fingertips.

¢ Get practical information that is technically correct and extensively field tested.
¢ Learn testing techniques for resistance, current, frequency and solid-state components.

. . ¢ Stay upto-date on such state-ofthe-art products as digital audio tape,
43 Information-Filled VCRs, microwave ovens, CD players and computers.

Chapters Including: ¢ You even get a full chapter on servicing imported electronics,

® How to use the digital multimeter
) Re?uired electronic tests, tools & techniques

o lsolale, loecte cnliepai clteu Ak Increase your level of expertise and make those tough repairs easily and quickly

components . by enhancing your diagnostic skills, improving your ability to read schematics and
: ﬁ%rv\ycté)ngi |?‘Vgi"tcr’(|:g§ioﬁ?g;‘ircsig%tes recognize key electronic components. This massive — over 1,100 pages — reference
. Idenﬁfyingond replacing unknown parts 19 filled with hundreds of helpful photos, druvyings and diagrams. Understand and
® Servicing remote control devices diagnose today’s complex consumer electronics with ease. Order your copy now!
® How o service without a schematic 1,104 pp., 1,125 illus., #015676-X, $69.00

¢ Keeping test equipment in fop shape
..and much more!

FOR FASTEST SERVICE CALL ’5’1 -800-822-81 58 (24 hours a 'da)")

or Fax 1-614-759-3644

YOUR SATISFACTION IS ABSOLUTELY GUARANTEED!

If you are not satisfied with your selection, simply return it for replacement or a full refund. We even pay the postage.

r ----------------------------------------------- ------

GET A FREE :4'1 o (il PAYMENT METHOD:

® T UE L o
UNIVERSAL .‘}n . P.O. Box 182607 D Check or Money Order enclosed
TEST LEAD KIT a Columbus, OH 43218-2607 {poyable ta McGraw-Hill, Inc.)
WITH YOUR Qf | ) o loch D Please charge my credit card:

YES! Please rush my copy of Electronic Troubleshooting
PAID ORDER! and Repair Handbook by Homer L. Davidson (#015676-X). D E |:l-

| have enclosed payment of $69.00 (plus $6 S&H and any D D

applicable taxes}. Also, please be sure to include my FREE
Universal Test Lead Kitl

Measure Voltage.
Check your currents.
Rig companents. Look

SOIU0K09| 3 Jendod ‘9661 sunp

for defects. And more! N Acct. No.
" ame

You can do it quickly and
easily with the Universal Address Exp. Date
Test Lead Kit. And it's .
yours FREE when you buy City State grare

. . y
Ele:,rromc L roubl;ls,hoc’:hng 7, h Professional books may be tax deductible.
and Repair Handbook. P Phone | ) Ask your tax advisor. KEY = SPO4PEA

AmericanRadioHistorv.Com
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DSS STARTER KIT
from Crutchfield Corporation

The Digital Satellite System (DSS)
is one of the hottest-selling consumer-
electronics products in years. The
small-dish satellite system can be
installed by the consumer, with a bit of
advance preparation. Because satel-
lite signals can be blocked by trees,
buildings, and other obstacles, indus-
try experts recommend that con-
sumers do a site survey before buying
a DSS system.

SSep

_ Crutchfield Makes It Easy

How DSS Works ¢ How To Do A Site Strvey « Instailation & Set-up

The DSS Starter Kit contains every-
thing needed to do such a site survey,
and more. It consists of a compass, a
“Satellite Elevation Angle Indicator,”
and an instructional booklet. Written in
non-technical language, the booklet
explains how DSS works, how to do a
site survey, and how to install and set
up a system. The compass and satel-
lite elevation indicator help the con-
sumer determine if a site can receive
DSS signals and where the receiving
dish should be placed.

The DSS Starter Kit is available for
$4.95 from Crutchfield Corporation, 1
Crutchfield Park, Charlottesville, VA

22906; Tel. 800-555-9507.
CIRCLE 90 ON FREE
INFORMATION CARD

| 45 SIMPLE ELECTRONIC

TERMINAL BLOCK PROJECTS
by R. Bebbington

This book features 45 easy-to-build
electronic projects that can be con-
structed, even by absolute beginners,
on terminal blocks using only a screw-
driver and other simple hand tools. No
soldering is required. Most of the pro-
jects can be simply screwed together,
following the layout diagrams, in just a
few minutes. To reuse the parts in
other circuits, the finished projects can
easily be unscrewed. A theoretical cir-
cuit diagram is included with each of
the projects.

45 Simple
Electronic Terminal
Block Projects

-
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The projects cover a wide range of
interests in several different cate-
gories, including connections and
components, sound and music, enter-
tainment, security, communications,
and test and measurement.

45 Simple Electronic Terminal
Block Projects (Order #BP378) is
available for $6.26 plus $3 shipping
and ‘handling from Electronics
Technology Today Inc., PO. Box 240,

Massapequa Park, NY 11762-0240.
CIRCLE 91 ON FREE
INFORMATION CARD
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GREAT RADIO READS!
CATALOG #10
from Tiare Publications

This catalog of books has some-
thing for every radio enthusiast, no
matter what form your hobby takes. It
includes information on everything
from QSLing your ham radio contacts
to scanning your local law enforcement
agencies to tuning in signals from outer

GREAT
RADIO
READS!

TIARE PUBLICATIONS
PO, Box 493
Lake Geneva, W1 S1147
includiog reseases from

[\
IMELIGHT
<

CATALOG #10
$1.00

space. The books presented are writ-
ten by top experts in their fields, and
will help newcomers and old-timers
alike contact and log more stations,
tune in interesting new signals, and
have more fun. In short, if you are inter-
ested in a radio-related topic, you are
almost certain to find a title on that
topic.

Among the 60 books offered, sever-
al new titles are featured in Catalog
#10. Those include The World Wide
Web Handbook, Monitoring the Feds,
and Easy Calculator Math for
Electronics.

Great Radio Reads!: Catalog #10 is
available for $1 from Tiare Publicat-
jons, P O. Box 493, Lake Geneva, W/

53147, Tel. 800-420-0579. m
CIRCLE 92 ON FREE
INFORMATION CARD



The Four-Year Electronics Degree

Program That Really Hits Home!

Bring The Technology Home With A Bachelor Of Electronics

Engineering Degree. No Hassles. No High Cost!

I g

Nowss the time to prepare for a profitable career.

We've lowered the cost of

higher education. &

It's true! You can earn a four-year
Bachelor of Electronics Engineering
Technology degree today ... and
prepare yourself for a high-paying
electronics career ... without quitting
your job or ever leaving your home.
Because World College, an affiliate of
the Cleveland Institute of Electronics,
offers you the total flexibility of indepen-
dent study programs proven effective for
people like you who truly want to suc-
ceed! World College independent study
lessons help you build valuable skills

Mail/Fax Today
or Call

1-800-696-7532

step-by-step, and expert instructors are
personally available to you with a toll-free
call. What a way to earn an education!

Aworld of opportunity.

Where is your career headed?
With a four-year bachelor’s degree
from World College, you call the shots,
choosing from incredible, high-paying
opportunities in electronics, tele-**
communications, computer, electrical

power, and many other growing fields.

World College gives you the skills,
the knowledge, the power to take
advantage of your best opportunity in
electronics. And you can do it all at
your own pace!

Withoutleaving home.

World College continually works
to provide its students with the most
advanced education tools. From the
latest equipment and reference books
to breakthrough computer-simulated
experiments, students are exposed to
the latest technological advancements.

All the equipment, parts, and soft-
ware you need &re included in your
affordable tuition, including more than
300 hands-on lab experiments you
can complete in your home.

Chooseyourown pace.

Earn your bachelor’s degree
on your time — and at your pace —
because you pay tuition to World
College only as you complete the
upper-level semesters close to
graduation. The faster you make it
through, the less you pay. So you
have an incentive to make your future
happen quickly — yet the freedom
to choose your own pace!

Send today for your FREE
course catalog — and give yourself that
future you've always wanted —
with an electronics degree education
from World College.

Take charge of your fulure in electronics.

AmericanRadioHistorv.Com

Four Powerful Reasons

To ConnectWith
World College Today:

1.
2.
3.
4.

Earnyour four-year
degree!

Self-paced

training!
Independent study in
your home!

Expert
instruction!

Fm——————

Give MeThe

Power!

Send me a FREE
World College course
catalog today!

(Please Print Neatly)

Name

Address

City

State, Zip

Phone ( )

For faster service, call

1-800-696-7532,
orcall

1-804-464-4600.

Or fax this coupon to
1-804-464-3687.

(@

WORLD

COLLEGE

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

Ll
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|
Affiliated with
Cleveland Institute of Electronics
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Aiwa AD-S950U Audio

Cassette Deck

M any pundits insist that we've
arrived at the digital era, and
by and large that is correct. But one
area where digital technology has
made little if any headway is in home
audio recording.

For example, DAT, or Digital Audio
Tape, arrived a decade ago and still
tanguishes in semi-pro limbo. Despite
their initial hype, Philips’ Digital
Compact Cassette and Sony's digital
MiniDisc haven't set the world afire

anra

The Aiwa AD-S950U audio-cassette deck.

since their 1992 debut. Why that’s the
case is debatable—maybe it's their
price, maybe it's because the home
PC has displaced home taping as a
hobby, or maybe everyone’s waiting
for inexpensive recordable CDs.

Meanwhile, analog cassette decks
still sell at a rate of 15-million units a
year in the U.S. alone. That's largely
because they do a good job for what
most people want—make a reason-
able facsimile of a CD, LP, or broad-
cast for replay in a car stereo or
headphone portable—and the price is
right.

While relatively cheap, dual-trans-

port copying decks dominate the mar-
ket, we decided to take a look at what
the serious home recordist gets for the
price of a top-shelf VCR these days.
The AD-S950U reviewed here is a fine
deck, solid and reassuringly quiet
mechanically, that sells for about $400.
It doesn’t quite hit the performance
numbers its manufacturer claims, but
Aiwa chose some puzzling and non-
standard methods of expressing its
specs. Based on recognized, standard

testing procedures performed at the
Advanced Product Evaluation
Laboratory, the numbers posted by the
AD-S950U are very respectable. We
can only speculate why Aiwa shot itself
in the foot with its spectacular claims—
but we won't.

FEATURES

The big selling-point of the AD-
S950U is the incorporation of Dolby's
new S-type noise reduction system
(that comes in addition to the industry-
standard Dolby B/C NR). Dolby-S was
developed to meet the demands
ptaced on analog home-recorders by

AmericanRadiaoHistary Com

BY STEPHEN A. BOOTH

digital source material, such as CDs.
It's derived from a studio noise-reduc-
tion system called Dolby SR (“Spectral
Recording”). Dolby SR enables studio
analog open-reel gear to make quieter
masters for CD-bound recordings.

Primarily, where S differs from
Dolby’s older B/C is that noise-reduc-
tion is applied across the entire fre-
quency range, including low
frequencies. Dolby B/C operates only
in the higher ranges, where tape hiss
is most noticeable. Dolby S is a
dynamic system: it applies noise
reduction only when needed and only
in the frequency bands where needed.
That depends on the level of the sig-
nal. High levels don't need treatment
because they mask any tape noise,
but those quieter, low-level passages
might need the Dolby boost-and-cut to
overcome hiss. Just as CDs provide
greater dynamic range than older LPs,
Dolby S is capable of greater noise
reduction: Up to 24 dB compared to
about 10 dB in the older NR systems.

Dolby S is best used for critical
recordings—those with lots of dynamic
range and frequent silent passages, as
you might find in classical music. You'd
probably make those recordings with
the best (and costliest) tapes avail-
able, Type IV metal compounds, and
that is how APEL tested the feature.
Dolby B noise reduction was tested
with Type | normal-bias tapes while
Dolby C was paired with Type |l (high-
bias, or chrome/CrO2) cassettes. For
your information, cassettes recorded
with Dolby S can be played back com-
patibly on simple gear equipped with
only Dolby B.

TEST RESULTS

we'll jump right into the numbers
and save the hands-on evaluation and
further chat on features for later. You'll
find the measurements corresponding
to APEL's tests in Table 1.




TECHNOLOGY UPDATE

Fifteen years of microelectronic
research makes conventional
antennas a thing of the past!

This little box uses your home’s electrical wiring to give non-sub-
scribers, cable subscribers and satellite users better TV reception!

by David Evans

BEST RECEPTION,

o g

l{ |

=4
Beforé 11 | At
Acting Antsnna

ntil recently, the only convenient
u way to guarantee great TV recep-

tion was to have cable installed or
place an antenna on top of your TV. But who
wants to pay a monthly cable fee just to get
clear reception, or have rabbit-ear antennas
that just don’t work on all stations? Some peo-
ple just aren’t interested in subscribing to ca-
ble. Or they may live in an area where they
can’t get cable and TV-top antennas aren’t
powerful enough. And what about those peo-
ple who have cable or satellite systems but still
can’t get certain local stations in clearly?

Now, thanks to fifteen years of microelec-

tronics research, a new device has been devel-
oped that is so advanced, it actually makes
conventional antennas a thing of the past. It's
called the Spectrum Universal

processing circuit. It then processes and sepa-
rates the signal into 12 of the best antenna con-
figurations. These specially processed signals
route themselves into 12 separate circuits. The
Spectrum Antenna includes a 12-position rotary

tapping switch, the “Signal

Antenna/Tuner.

Advanced technology.
Just imagine watching TV and
seeing a picture so clear that
you’d almost swear you were
there live. Just plug the
Spectrum Antenna into a stan-
dard AC outlet and plug your
TV into the Spectrum. You can
remove the unsightly clutter
of traditional TV-top devices
gathering more dust than tele-
vision signals. Get ready for
great reception. Your TV will
suddenly display a sharp, fo-
cused picture thanks to its ad-
vanced design “Signal Search”
and “Fine Tuner” controls.
Uses your home’s electrical wiring. The
Spectrum Antenna is a highly sophisticated
electronic device that connects into a standard
wall outlet. The outlet interfaces the Spectrum
Antenna with the huge antenna that is your
home wiring network. It takes the electrical
wiring in your house or apartment and turns
it into a multi-tunable, giant TV reception sta-
tion which will improve your TV’s overall tun-
ing capability. The results are incredible.
Just think hew much power runs through
your home’s AC wiring system—all that
power will be used to receive your local
broadcasting signals.

How it works. Broadcast TV signals are sent
out from the local broadcast station (ABC, CBS,
NBC, etc.). They interface with your home’s AC
power line system, a huge aerial antenna net-
work of wiring as large as your home itself.
When the Spectrum Antenna interfaces with
the AC line, the signal is sent to its signal

learly.
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Who can use Spectrum?

e Cable users-You heve
cable but you zan’s get
ceartain local stations in

¢ Non-cable users-¥ou
don’t have cakle and
want the stations ro
come in more clearly

¢ Satellite users-You
have a digital satellite
system but can’t g2t
local stations m clearly

Switch” control, which gathers
twelve of the best antenna con-
figurations.

The “Signal Search” offers
varying antenna configura-
tions for the user to select from
the best signals of all those be-
ing sent. The signal then pass-
es through the Spectrum
Antenna’s special “Fine
Tuner” circuit for producing
crisp, clear reception.

Risk-free offer. The Spec-
trum Universal Antenna/
Tuner comes with our exclu-
sive 90-day risk-free home tri-
al and a 90-day manufacturer’s
warranty. Try it, and if you're
not satisfied, return it for a full “No Questions
Asked” refund.

Limited time offer! We realize that
most people have more than one TV
in their harme. We are offering a spe-
cial discount on additional Spectrum
Antennas sc you get great reception
on all your TVs!

Spectrum Antenna™. ... $39 $4 S&H
Additional antennas just.......$34 S&H free

Please mention promotional code 1492-PL-6656.
For tastest service, call toll-free 24 hours day

800-992-2966
= m =
COMTRAD INDUSTRIES

2820 Waterford Lake Drive, Suite 106
Midiothlan, Virginia 23113
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We said the Aiwa deck has a solid
feel and quiet mechanics—no shake,
rattle, or roll in the tape-transport func-
tions. In terms of measurable perfor-
mance, that is reflected in the flutter

tests. By either the "Weighted Root- |

Mean-Square” or Deutsche Industrie
Normen methods, speed fluctuation
for the AD-S950U was no greater than
the 0.2% considered acceptable for
variations in pitch.

Among the electrical measure-
ments, distortion is negligible at the
fraction-of-a-percent readings mea-
sured in our tests. Frequency
response, the range of sounds from
bass through treble that the deck will
reproduce accurately, is appropriately
broad for each of the tape types test-
ed, but some explanation is needed.

You'll see two sets of measure-
ments for this test. The first shows the
deviation from flat response, in deci-
bels, at the low- and high-frequency
extremes cited in Aiwa’s specifications
for the deck. The second group mea-
sures the range of frequencies over
which recorded signal does not devl-
ate more than plus or minus 3 dB from
the original input signal—the spread
considered to be “flat” or accurate.
That is the standard way of measuring
and expressing frequency response,
and APEL’s tests show the AD-S950U
to be an able performer: flat all the way
from 20 Hz through 15 kHz for Type |
tape, and to 20 kHz for Types Il and IV.

You can't ask for much more from
an analog deck running at 1-7/8 inch-
es-per-second, so why Aiwa claimed
frequency response from 15 Hz to 18,
19, and 21 kHz for the respective tape-
types is a puzzlement. Yes, something
gets recorded at those extremes, but
(at, for example, -8.0 dB) it’s not flat or
accurate reproduction.

Signal-to-noise measurements are
about par for the course for each tape
type and with the noise-reduction sys-
tem applied, but here too, there's a
deviation between Aiwa's claim and
APEL’s measurement that needs
explaining.

Specifically, it concerns the S/N
ratio when using Type IV (metal) tape
with Dolby S. Aiwa’s literature claims
84 dB of S/N at “Peak Level” but spec-
ifies no frequency. APEL, using the
standard 1-kHz test signal and the rec-

TABLE 1—TEST RESULTS

The following test results were furnished by the Advanced Product Evaluation
Laboratory, an independent testing facility located in Bethel, CT. The following brands
of 90-minute tape cassettes were used for this evaluation:

Type | — BASF LH-MI
Type Il— Sony UX-S
Type IV — Sony Super Metal Master

BRAND: Aiwa

MODEL: AD-S950U Cassette Deck
PRICE: $500

POWER CONSUMPTION: 16 watts

DIMENSIONS (Hx W x D, inches): 5% > 16'%s X 12%
0-VU REFERENCE: 25 mM/mm (millimaxwells per millimeter ) @ 315 Hz

OUTPUT LEVEL (@ 315 Hz):  Type | Type i Type IV
412 mv 412 mv 412 mv
FLUTTER (@ 3 kH2): Type | Type |l Type IV
(WRMS) 0.06% 0.06% 0.04%
(DIN)  0.20% 0.20% 0.10%
DISTORTION (@ 400 Hz): Type | Type Il Type IV
{Level -10 dB) (Dolby B) (Dolby C) (Dolby S)
0.12% 0.08% 0.04%
SIGNAL TO NOISE RATIO: Type | Type |l Type IV
(@ 1 kHz, “A” Weighted) (Dolby B) (Dolby C) {Dolby S)
64.2 dB 72.9dB 72.4 dB
FREQUENCY RESPONSE: Type | Type Il Type IV
(@ -10 dB) (Dolby B) (Dolby C) (Dolby S)
Low (15 Hz) -8.0 dB -9.0dB -7.0dB
High (18 kHz) -7.0dB
High (19 kHz) -3.0d8
High (21 kHz) -5.0 dB
(+/- 3-dB points)
20 Hz (-1 dB) 20 Hz (-1 dB) 20 Hz (-1 dB)

15 kHz (-3 dB)

ommended record level for the tape
(+4 dB in this case), measured S/N at
72.4 dB.

The same result was obtained with
a 10-kHz input signal. Even when the
lab set the record level to the deck’s
maximum (+10 dB peak), S/N was 80
dB at best, still short of the claim.
Bottom line: Aiwa's 84-dB spec is
meaningless when comparing this
deck to others, because the method of
measurement used is neither specific
nor standard. APEL's test is specific
and conventional, so the measure-
ment can be used when comparing
models and brands.

HANDS-ON
For any of these performance mea-
surements, APEL used the AD-

$950U’s “fine-bias adjustment” to get
the optimal recording from each tape.
That is the kind of feature you'd expect
on a high-end deck; lower-end decks
only have a fixed bias current for each
tape type. Recording characteristics
vary among tapes and brands and do
change, usually for the better, with
successive generations of tape formu-

lations. So it's nice to be able to tweak

AmericanRadioHistorv.Com

20 kHz (-2 dB) 20 kHz (+3 dB)

an individual cassette for all it's worth.
Dolby HX/Pro—another feature of this
deck—plays a role here. High-frequen-
cy sounds tend to add bias of their own
to the tape. HX/Pro monitors the audio
signal and modifies the bias current
dynamically, so that the tape doesn't
become over-biased, resulting in dull
trebles.

Bias fine-tuning and features like
“recording sensitivity” calibration are
more easily appreciated on a three-
head deck such as the AD-S950U.
Because there are separate magnetic
heads for recording and playback (and
for erasure), you can monitor a tape as
you record it, comparing the input
source against the recording. That isn't
possible with two-head decks, which
combine record and playback in one
head.

You can monitor that recording with
headphones—the AD-S950 has a
front-panel jack and volume dial. But
you won't be making recordings with a
microphone—there’s no “mic-level”
jack provided. For live recording, you'll
have to go through the line-level
inputs, probably through some sort of
equalizer or mixer. For the record,



equalization is not adjustable; it is
fixed at 120-microseconds for Type |
and 70-ms for Il, IV, and the extinct
“ferrichrome” Type Ill. Also, “EQ” is
selected automatically by the sensor-
holes in the cassette.

One very nice feature of the AD-
S950U is its real-time tape counter—
minutes and seconds instead of some
arbitrary odometer. You'll know exactly
how much recording time the tape
holds, how much you've used, and
how much is left.

Among similar conveniences, the
deck offers “music sensor (MS) and
review.” That advances you to the next
song (or returns you to the preceding
one) by detecting the “mute” segments
between selections. Those can be the
hiatus between tracks on a CD or LP,
or, the “rec mute” feature lets you
record 4-second silent passages when
you're rolling your own compilations.
All these features can be controlied by
the IR remote control.

CONCLUSION

Don't lose any sleep over the dis-
crepancy between Aiwa’s S/N claim
and APEL’s finding. For critical home
listening, you most likely will (and
should) use the original CDs. If you're
recording CDs for car stereo or head-
phone/portable listening, the ambient
noise (traffic, tires, wind) will be
greater than any hiss you might hear.

If you’re recording LPs for home lis-
tening, the deck’s S/N ratio is well
above that of the average vinyl record
and about the same as the quietest
(and costliest) audiophile platters. The
only compromise might be if you are
making a composite tape from differ-
ent CDs for critical listening. In that
case, you might want to use a HiFi
stereo VCR (80 dB S/N), or you prob-
ably should be shopping for a digital
recorder or an analog open-reel unit.

For more information on the Aiwa
AD-S950U audio cassette deck, con-
tact Aiwa directly at the address below,
or circle 120 on the Free Information
Card. |

FOR MORE INFORMATION

AIWA AMERICA, INC.

800 Corporate Drive

Mahwah, NJ 07430
CIRCLE 120 ON FREE
INFORMATION CARD

TIPS FOR MAIL ORDER
PURCHASE

It is impossible for us to verify the claims of ad-
vertisers, including but not limited to product
avaifability, cradibility, reliability and sxistence
of warranties. The following information Is pro-
vided as a service for your protection. It is not
intended to constitute iegal advice and readers
are advised te obtain independent advice on
how to best protect their own interests based
upon their Individual circumstances and jurls-
dictions.

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

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

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

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

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

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

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

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

If, after following the guidelines, you experi-
ence a problem with a mall order advertiser
that you are unable to resolve, please let us
know. Write to Advertising Depariment,
Gernsback Publications inc., 500B Bi-County
Bivd. Farmingdale, NY 11735.

Be sure to include copies of all correspandence.
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FREE

HoME AuToMATION CATALOG!

Home Controls’ color catalog features truly
afordable X-10 powerline controls, IR products,
(D cameras. wireless home control devices,
security praducrs, drapery controls, audio systems,
and everythirg you can imagine for the remote
and automated control of your home!

Call Toll Free

1-800-CONTROL

Conrtact us by E-Mail: homec
Linwest Proces G i Gy

L]

relectriciti.com

EARN YOUR

B.S.E.E.
DEGREE

THROUGH HOME STUDY

Our Highiy Effective Advanced-Placement
Progiam for experienced Electronic
Technicians grants credit for previous
Schooling and Professional Experience, and
can greatly recuce the time required to com-
plete the program ang reach graduation. No
residance schooling required for qualifiad
Etectronic Technicians. Through our Special
Program yau can pull all of the loose ends of
your electronics background together and
eam your B.S.E.E. Degree. Upgrade your
status ana pay to the engineering level.
Advance rapidly! Many finish in 12 months or
less! Students and graduates in all 50 states
and throughou: the worid! Established Over
50 Years) Writa or call for free Descriptive
Literature. (601) 371-1351

COOK'’S INSTITUTE
OF ELECTRONICS ENGINEERING

@ E 4251 CYPRESS DRIVE
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Cartridgemate
Inkjet Refill

System

he next time your car runs low

I on gas don't limp into a service

station for a refill. Instead, con-

sider replacing the fuel tank, gas lines,

fuel pump, and carburetor. Sound

silly? Not according to most of the

major manufacturers of computer
inkjet printers.

Take Hewlett-Packard, for example.
Their popular DeskJet printers use an
expensive ink cartridge that runs dry
after a thousand sheets or so. Their
recommendation? Buy another car-
fridge! At about $30 each, a dozen of
those would equal the cost of the
printer itself.

Why so costly? In addition to the ink
reservoir, the cartridge houses the
complex print head and necessary
circuitry to produce the printed page.
It seems wasteful to cast out the whole
device just because you ran out of ink.
Enter the third-party vendors with their
refill solutions.

Nearly a dozen companies offer in-
expensive answers to refilling the ink
reservoir and thus salvaging the car-
fridge itself for further use. Most of the
products are variations on a squeeze
bottle of ink with a thin needle spout
that punctures the seal at the top of
the cartridge and allows you fo squirt
ink back into the plastic chamber.
Those solutions are generally un-
satisfactory as they overlook the de-
sign of the cartridge and its ball-type
seal. That frequently results in a leaky
cartridge that, at best, leaves your fin-
gers ink-stained, and, at worst, messes
up the printer rather badly. You'll

CIRCLE 119 ON FREE INFORMATION CARD

An ink-jet cartridge refill system

that saves money and minimizes messy

swear off refill bottles the first time you
spend an hour mopping up the inside
of your DeskJet printer.

However, a near perfect solution is
now available—the CartridgeMate
work station from JeftFill takes you
quickly through a five-step procedure
for refilling and resealing your HP
51626A cartridges, arguably the most
popular ink cartridge being sold to-
day. :

The Cartridgemate. The Cartridge-
Mate is an injection-molded plastic
unit measuring 5.5-inches high by 5-
inches wide and about 4-inches
deep. The package also includes two
“ink tanks” and a set of three, small,
plastic balls. The startup kit sells for
$29.99 but additional ink tanks (sold
only in pairs) cost $10 each, a consid-
erable savings over the $30 cost of a
complete cartridge replacement.

The five-step operation for refilling
your empty HP cartridge is quite sim-
ple.

Step 1. You flip open the top haf of
the CartridgeMate after first sliding a
lever, located near the base of the
unit, to the far left. That positions the
cartridge carrier inside the unit into its
proper location for the refill opera-
fion. Your empty cartridge is then
placed in that carrier. The lid is then
closed and snap-locked into place.

Step 2. The top of the unit houses
two separate plungers. Pressing down
on the left-hand plunger pushes the
0.125-inch diameter fili-hole ball
down into your HP cartridge. The

AmericanRadioHistorv.Com

clean ups.

plunger door is then opened and one
of the two supplied ink tanks is firmly
seated info the piunger housing. That
punctures the ink-tank seal and ink
flows by gravity info your cartridge. In
about 45 seconds, the ink fank has
transferred its contents and can be
removed. Stenciled illustrations on the
top and front of the CartridgeMate
guide you in the proper orientation of
your cartridge, the slide lever, and the
ink-tfank positioning.

Step 3. The slide lever is moved to
the far right and the plunger door is
closed. That positions your HP car-
tridge for the last two steps, the rein-
sertion of a new sealing ball.

Step 4. One of the three, small, plas-
fic sealing balls supplied with the Car-
fridgeMate is dropped into a chute
located on the right side of the unit. It
rolls down info position for the final
operation.

Step 5. Pushing down firmly on the
small right-hand plunger mounted on
the top of the CartridgeMate pops
the new ball in place.

Voila! Opening the unit and remov-
ing your HP cartridge is all that re-
mains to be done. The transparent
reservoir reveals that your old car-
fridge has, indeed, been refilled and
is ready for use in your printer.

The procedure described above
probably sounds more complicated
than it really is. The entire operation
takes no more than a minute-and-a-
half including the wait time while the
ink tank drains itself into your empty HP

(Continued on page 16)



ust a reminder:

We even have the bits and pieces to
organize your bits and pieces.

Adding a phone? Hooking up a home theater system? Putting up an antenna or satellite dish? You don‘t

need the mess of twisting, trailing wires and cables. When neatness counts, you need flexible split tubing to

bundle wires, nylon cord ties, beaded wire ties, wall-feedthrough bush-
ings, adhesive clips or wire staples. And you'll find it all at your nearby
RadioShack. We've got the products, the parts and the people to help

you put it all together. For a store near you, call 1-800-THE-SHACK.
CIRCLE 14 ON FREE INFORMATION CARD

AmericanRadioHistorv Com

®) RadioShack.

You've got questions.
We've got answers.:?
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” AN IMPORTANT PART
OF YOUR PHOTOCOPIER
ISN'T PART OF
YOUR PHOTOCOPIER

Having a machine may not permit you to photocopy
books, journals, newsletters and magazines.

The Copyright Clearance Center CAN.

Contact us to find out

how you too can COPY RIGHT!™

COPYRIGHT CLEARANCE CENTER

222 Rosewood Drive, Danvers, MA 01923 [J Tel. (508) 744-3350 (] Fax (508) 741-2318
®© 1993 Copyright Clearance Center

Mumps
Diphtheria
Tetanus
Hepatitis B
Rubella
Spinal Meningitis
Pertussis
Polio

But You
Only Need

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

Ad
m US Depownrtof Hoath mnd Huven Serwcas.

One match can burn
3,000000 trees.
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INKJET REFILL SYSTEM
(Continued from page 14)

cartridge. The well-illustrated instruc-
fion sheet (in six languages) plus the
stenciled illustrations on the unit itself
make the refill operation nearly fool-
proof.

The only problem you are likely to
encounter while performing this task is
the overflow of ink from the ink fank
into the interior of the CartridgeMate.
It appears that the people at JetFill, in
their desire not to short-change you,
have put an extra dollop of ink in their
tanks that ensures a messy cleanup
after the final operation. That situation
could be further aggravated by at-
tempting to refill a cartridge that was
not completely dry. Therefore, be sure
o run your HP cartridge to the empty
mark before using the CartridgeMate
unit to refill it.

Fortunately, while the cleanup task
is unpleasant, it is easily accom-
plished using an absorbent towel
stuffed down the inside chamber of
the unit. Still, JetFill would be well ad-
vised 1o hold back an ounce or two
from their ink tanks and prevent the
nasty letters with ink-stained fin-
gerprints that many users might feel
inclined to send them.

Your HP 51626A High Capacity Car-
fridge is good for between five and
ten refills depending on the type and
frequency of printing that you do. At
some point, therefore, you will have to
discard the cartridge and invest in a
new one.

In summary, the $30 startup cost for
the CartridgeMate unit and two Ink
Tanks is recovered with the second re-
fill you do. Thereafter, the $10 price
versus a $30 new cartridge cost is a
money saver we can all appreciate.
The CartridgeMate unit appears to
be well made and should be able to
perform its useful task for years.

For more information on the Car-
fridgeMate from JetFill, contact the
company directly at the address
given below, or circle 119 on the Free
Information Card. [ |

FOR MORE INFORMATION

letFill, Inc.
5902 Sovereign
Houston, TX 77036



Only NRI includes a 486DX4/100 MHz computer and prepares you for A+ Certification!

Be a Hi

Now, with NRI, you can be the one
“in-the-know” when it comes to keeping
today’s PC systems running at peak
performance. Only NRI gives you the
confidence and practical, hands-on
experience to move up, make more money,
even start a business of your own!

Train with the most
powerful computer available
in home study today

Master state-of-the-art troubleshooting
skills as you train with and keep a
powerful 486DX4/100 MHz computer,
loaded with:

# 8 meg RAM

B Super VGA color monitor

@ 540 meg hard drive

M 14,400 baud fax/modem

B And more!

Plus, you train with profes-
sional troubleshooting hardware i
and software — PC Tools utilities |y
software, R.A.C.E.R. Il plug-in
diagnostic card, and QuickTech- H
PRO diagnostic software — all
yours to keep!

As you work with your
computer and software, you
learn how to localize PC problems,
identify faulty components, recommend
system configurations, and replace the
damaged parts that cause PC system
failures.

No previous experience

necessary

NRI’s step-by-step lessons and hands-on
Discovery Learning projects prepare you
completely for the real-world challenges of
PC troubleshooting. With the full support
of your personal NRI instructor, you begin
by covering hardware and
software essentials,
system configurations, _.
and procedures for
tracing PC problems
to specific circuit \
boards or replaceable
parts. .
Then you move < 'f
on to master vital PC \
system commands,
learning how to resolve user
error messages and how to use DEBUG
and assembly language programming to

f—"."Y N
AT mia y

-Paid
eshooter!

“Pve located the problem. Your
data has been completely recovered.”

retrieving lost data, handling disk drive
failures, even correcting instailation
, problems.
Then you train with the Ultra-X
R.A.C.E.R. II plug-in diagnostic card
& and QuickTech-PRO menu-driven
software. You discover for yourself how to
test the system RAM and resolve
problems that can occur with PC
motherboards, parallel ports, video
adapters, floppy disk drives, and more.

Prepare for A+ Certification

Prove your competency as a computer
service technician by earning
A+ Certification once you
complete your NRI training.
Only NRI sup-
plies you with
invaluable study guides,
workbooks, and even
sample questions in
every subject area, so
you’ll be prepared to
take — and pass - your

certification exam!
FREE NRI catalog has all the
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[
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troubleshoot problems in PC operating
systems and hardware. But that’s

not all .. details — send today!
Get hands-on experience If the coupon is missing, write to NRI
with award-winni g PC Tools Schools, 4401 Connecticut Avenue, NW,
WVATRIMEY . Washington, DC 20008. Or . . .
and Ultra-X diagnostics CALL

Using PC Tools, you master skills that -800- 46
put you in command when it comes to 1 321-4634, Ext. 1685

SEND TODAY FOR YOUR FREE CATALOG!
”R’Schools @ Check one FREE career catalog only

I : ) Q PC Troubleshooter

I 4401 Connecticut Avenue, NW, Washington, DC 20008 O Visual Programming in Ci++

Q Computer Programming

0O Multimedia Programming

Q Desktop Publishing with PageMaker

|
|
|
|
0O Word Processing I
|
|
|
|

" (please print)
0O Bookkeeping & Accounting
0O Networking with Windows NT
OR GET YOUR DEGREE!
Q NEW! Associate Degree in Accounting

Q NEW! Associate Degree in
Business Management

Zip

&

Accredited Member, Distance
u Division of The McGraw-Hill Companies Education and Training Council 4609-0696J
------m----------------
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Mulrimedia Warch

Monitors, Cameras, and More

hen it comes to monitors, I've
been spoiled lately. I'm now
using 17-inch units both at home and
at work, and hope to never have to use
a smaller one again. Larger monitors
let you actually use windows within
Windows. You get to see the whole
picture on a big monitor.
But “large screen” is a relative
description. A 17-inch monitor isn't
really all that big when compared to a

large-screen (27-inches and up) TV.
And that's where movies and video
games really come alive.
Unfortunately, even 20-inch computer
monitors are very expensive, and as
far as anything larger goes, well, if you
need to ask, you can't afford it.

That doesn't mean you can’t play
Doom on a 35-inch screen. Instead,
what you need is the UMAX Maxmedia
TV Mini. That $179 pocket-sized
device converts the VGA output from a
PC into an NTSC or PAL video signal
that can be displayed on any TV. The
TV Mini supports resolutions up to 640
X 480 for NTSC and 800 X 600 for
PAL, and outputs composite video, S-

20 video, and RGB component video.

The Maxmedia TV Mini converts the VGA output from a PC into an NTSC or PAL video signal.

Now you can play your favorite video
game on the biggest TV you can find.

The TV Mini works well with both
desktop systems and notebook com-
puters. It installs between the VGA
output of a computer and the monitor.
Power is supplied from the computer’s
keyboard connector by a supplied
adapter, so the TV Mini never needs
batteries. Controls let you adjust the
TV picture’s color, brightness, horizon-

7
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tal position and size, and vertical posi-
tion. Hooking up the TV Mini and
getting it working is a piece of cake. |
had it working in only a few minutes.
The picture on the TV screen is not as
clear as it would be on a computer
monitor, but it's reasonable consider-
ing how large a display you can have.
The TV Mini is also handy for business
presentations, training sessions, and
for making PC demo tapes on a VCR.

DIGITAL CAMERAS

I've also recently been playing with
a bunch of digital cameras. These
cameras store pictures in memory
rather than on film. When the memory
is full, you simply download the pic-

AmericanRadioHistorv.Com

BY MARC SPIWAK
TECHNICAL EDITOR
WINDOWS MAGAZINE

tures from the camera to a PC. Images
can be saved in popular formats that
can easily be viewed, manipulated,
saved, and printed.

Digital cameras don’t need any
expensive film, and no developing is
required. Electronic pictures can be e-
mailed anywhere in the world right
after they're taken. Or they can be
instantly used in a desktop publication.
| checked out three cameras that are
all nearly identical, and all made by
Chinon. One is a Chinon; the others
carry Dycam and Kodak labels. They
all sell for around $1000.

The cameras are powered from
four AA batteries, and images are
retained even with the batteries
removed. Internal memory can hold up
to 40 pictures in normal resolution, 10
pictures in fine resolution, and 5 pic-
tures in super-fine resolution. PCMCIA
memory cards can be added to the
cameras, which can then store hun-
dreds of pictures depending on what
size memory card you install. A cable
connects the camera to a serial port on
the computer. Included software lets
you import pictures from the camera.

NEW STUFF

A new CD-ROM from Future Vision
Multimedia, Explorers Of The New
World, takes a look at the journeys of
over 60 famous and not-so-famous
explorers, including  Columbus,
Cortes, and Magellan. The disc
includes video, animation, maps, and
more. It has a suggested retail price of
$49.95.

The 1996 Grolier Multimedia
Encyclopedia is here. This disc is
loaded with facts and information, an
atlas, art, music, video, and more. it's
a handy muitimedia reference to have
around the house. Software prices
seem to drop all the time. The Grolier
Multimedia Encyclopedia now sells for
$49.95, and it really is a bargain at that
price.

The Discovery Channel is still busy



TECHNOLOGY UPDATE

Virtual Reality technology
creates the world's

first portable big-
screen television

Breakthrough portable TV from Virtual

Image Displays, Inc. creates a virtual image
that simulates a 60" big-screen image at a

distance of six to 15 feet away.

by Timothy B. Arnett

VIRTUAL TECHNOLOGY
How does Virtual Vision Sport create a vir-
tual image that floats in space? Within the
eyeware is a miniature video display and a

irtual reality. We’ve all heard about it.
VBut if you're like me, you figure you’ll
never get the opportunity to experience

it in your lifetime. Think again! The Virtual
Vision Sport 200 is a breakthrough invention

that uses virtual reality (VR) technology to
bring big-screen virtual images to a portable TV.

sophisticated reflective optical
system. Part of the optical sys-
tem is a small, specially-engi-
neered reflective lens which is
mounted slightly below your
normal field of vision on your
dominant-eye side. (Your brain
gives priority to whatever
image is viewed by your domi-
nant eye, so the image will
seem to appear in both of your

Virtual Vision Sport is the
ultimate portable television. You
can wear it on the beach, in the
gym, wherever you want. And
because the TV image is part of
the eyeware, it moves with you.
With the Sport, you can maintain
your active lifestyle without
missing your favorite shows!

How it works. The Sport's
portable battery-operated tuner

eyes. See the inset box at the right to
determine which eye is your dominant
eye.) The lens bounces the video image
from the video display so that it appears to
be focused a comfortable distance {about
six to 15 feet) in front of you.

video display

Video Vision’s reflective
lens bounces the image
from the video display,
simulating a 607 big

reflective lens

big-screen virtual image -

screen six to 15 feet away.

picks up TV signals from the air-
waves and transmits images to
a miniature LCD video display

The Sport eye-
ware Is easy
to wear, and it

lets you see in the eyeware. The image is
your environ-  reflected to your dominant eye,
ment as well  resulting in a floating virtual
as the TV image that appears to be a
image.

comfortable distance away. The
farther away you focus your vision, the larger
the image appears. Special color optics pro-
vide projection TV-style imagery. The eyeware
contains a pair of high-fidelity earphones. It
also comes with an AC adapter for indoor use!

Monocular technology. The Sport uses
monocular technology to create the virtual
image. While your retinas are presented with
different images, they are not so different that
the brain can’t fuse them together. The process
of fusing two slightly different retinal images
into a single picture with depth, called stereopsis,
is the way most of us see the world around us.

AmericanRadioHistorv Com

VR, only better.
Ordinary VR equip-
ment is cumbersome
and uncomfortable.
Plus, the dual video
displays used in VR
can confuse the visual
system, resulting in
eyestrain and binocular
dysphoria, a defect in
depth perception that
can last for hours.
The Sport is differ-
ent. Weighing a mere
five ounces, you will
forget you're wearing
it. And because you
see your environment
and the virtual image,
eyestrain is minimized
and depth perception
is unaffected.
More than TV. You
can connect the Sport
to a camcorder, video
game system or VCR.
Watch a movie from

DETERMINING
YOUR EYE
DOMINANCE...

O Extend your arm out
as far as you can.

@ Bring your index fin-
ger and thumb together
to form a circle.

£ With

both eyes

open, visually center a
small, distant object
{like a light switch or
door -
knob}

within .

the cen- |

ter of the

circle.

£ Withoat moving your
head or arm, close one
eye at a me. The eye
that keegs the object
centered in the circle
of your fingers is your
dominant eye.

your VCR in bed with-
out disturbing your spouse. Plug the Sport
into your video game system to battle life-size
virtual characters. Used with a camcorder, the
Sport serves as the ultimate viewfinder—no
more missing any action. The Sport is also
great for training and education—students can
watch a training video while working. You can
even use the Sport to impress your clients with
a personalized multimedia presentation!
Risk-free. The Sport is backed by our risk-
free home trial. If you're not satisfied, return it
within 90 days for a refund, “No Questions
Asked.” The manufacturer provides a 90-day
labor and ane-year parts warranty: Most orders
processed within 72 hours and shipped UPS.
Virtual Vislon Sport 200 . .. . ... . $499 $19 S&H
PLEASE SPECIFY RIGHT- OR LEFT-EYE DOMINANCE.
Please mention promotional code 1171-PL-6657.
For fastest service, call toll-free 24 hours a day

800-992-2966
N o E e

To order by mail, send check or money order for the total
amount including S&H (VA residents add £.5% sales tax).
To charge it, enclose account number and exp. date.

SOMTRAD
INDUSTRIES

2820 Waterford Lake Drive, Suite 106
Midlothian, Virginia 23113
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WHERE TO GET IT

Ahrens Interactive, Inc.
400 North State Street
Chicago, IL 60610
CIRCLE 50 ON FREE
INFORMATION CARD

Discovery Enterprises
7700 Wisconsin Avenue
Bethesda, MD 20814
CIRCLE 51 ON FREE
INFORMATION CARD

Edmark

6727 185th Ave., NE

P.O. Box 97021

Redmond, WA 98073
CIRCLE 52 ON FREE
INFORMATION CARD

Future Vision Multimedia

60 Cutter Mill Road

Great Neck, NY 11021
CIRCLE 53 ON FREE
INFORMATION CARD

Grolier Electronic Publishing, Inc.
Sherman Turnpike
Danbury, CT 06816
CIRCLE 54 ON FREE
INFORMATION CARD

Inscape

1933 Pontius Avenue

Los Angeles, CA 90025
CIRCLE 55 ON FREE
INFORMATION CARD

L3 Interactive

3000 W. Olympic Boulevard

Santa Monica, CA 90404
CIRCLE 56 ON FREE
INFORMATION CARD

Looking Glass Technologies

One Alewife Center, Suite 450

Cambridge, MA 02140
CIRCLE 57 ON FREE
INFORMATION CARD

Sony Interactive

919 East Hillside Blvd.

Foster City, CA 94404
CIRCLE 58 ON FREE
INFORMATION CARD

UMAX Technologies, Inc.
3353 Gateway Bivd.
Fremont, CA 94538
CIRCLE 59 ON FREE
INFORMATION CARD

Viacom Newmedia

1515 Broadway

New York, NY 10036
CIRCLE 60 ON FREE
INFORMATION CARD

pumping out new CD-ROM titles, with
two this month. For kids ages 4 to 8,
Big Job is a new kind of disc from
Discovery. It puts kids in charge of

construction, farming, and fire-rescue
adventures, and lets them “get behind
the wheel” of heavy equipment. Kids
can build cities, machinery, and almost
anything else, for $49.95. More for
adults, Wings: Midway to Hiroshima
details aviation technology throughout
the final years (1942 to 1945) of World
War lI. These are the planes that made
the most difference, and you can
explore them from the comfort of your
home for $49.95.

Viacom NewMedia is also busy
putting out multimedia with a new disc
that features the crazy duo, Beavis

o

Wings: Midway to Hiroshima details the

and Butt-Head. Beavis and Butt-Head
in Virtual Stupidity lets you explore the
entire world of Beavis and Butt-Head.
included are games, music videos,
and lots more fun.

DigiZINE is a new entertainment
CD-ROM that’s published quarterly by
Ahrens Interactive for $9.95 an issue.
Each issue will include wild graphics,
music, games, interviews, articles, and
more.

Inscape has two new titles out with
The Dark Eye and The Resident’s Bad
Day on the Midway. The Dark Eye lets
players assume different roles to solve
puzzles in games that are inspired by
Edgar Allan Poe stories. Bad Day on
the Midway features a strange cast of
characters involved in a murder mys-
tery in a bizarre 3D carnival setting.

If you like flight simulators, then you
will appreciate Flight Unlimited from
Looking Glass Technologies. Flight

AmericanRadioHistorv.Com

planes that made a difference in World War 1.

Unlimited captures the sensation of fly-
ing with photo-realistic scenery and
terrain. You can fly five performance
aircraft over actual locations including
Alaska, Maine, and France. You can
take lessons, take on race courses,
and more. Flight Unlimited has a sug-
gested retail price of $59.95.

L3 Interactive sent me three new
“how-to" CD-ROMs. These are intend-
ed to help you perfect certain hobbies.
MatheMagics can teach you amazing
math tricks through the simple, yet
powerful methods of Dr. Arthur
Benjamin, acclaimed mathematician.

Slopestyle  provides muitimedia
lessons in the extreme world of snow-
boarding. Real-Line helps you smooth
out your in-line skating skills. These
discs sell for $34.95 each.

Strategy Games of the World from
Edmark is intended to help 8 to 14
year olds develop problem-solving
strategies that will be helpful in day-to-
day life. Centered around three
games—NMancala, Nine Men’s Morris,
and Go-Moku—Strategy Games of the
World helps kids learn how to identify
and analyze problems, look for pat-
terns, plan ahead, predict outcomes,
and more. It will sell for around $40.

Last this month is something that
driving enthusiasts will love, especially
reckless driving enthusiasts.

Destruction Derby from Sony

Interactive is a wild automobile smash-
up derby game with realistic crashes
and smashes. (S|
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f you've spent some time on the

Internet, then chances are you
have come across gigabytes of graph-
ics and audio files. Without such files,
the Net would seem a cold, lifeless
realm indeed. Realizing that, I've
decided to devote this month's column
to two distinct ways that you can get
your face and voice on the Net. Let's
get right to them.

AUDIOVISUAL E-MAIL

Many computer users develop
excellent typing skills over time; skills
that come in handy if you send a lot of
e-mail. In fact, an impressive speed for

$29.95 on Voice E-Mail 3.0. Besides
being about 70-times more affordable,
Voice E-Mail lets you send actual
recordings (as well as photos) over the
Internet.

Face it, all the “emoticons” in the
world—you know, a smile is represent-
ed by *)" and a wink is “;)"—can't
make up for actually hearing emotions
in a voice. Using digital audio and the
latest in sound-compression technolo-
gy, Voice E-Mail 3.0 lets you send
messages containing music, laughter,
and sound effects all over the world!

Before we go on, it is important to
note that it is possible to send both
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With Voice E-Mail, sending an audio message and photo of yourself is simple. With a few clicks of

the mouse, your message can be on its way.

a professional typist is considered to
fall between 60 and 80 words-per-
minute. That's great, but did you ever
stop to think that most people talk at a
speed of 200 to 250 words-per-minute!
Imagine being able to compose e-mail
at that speed.

Well, there are two ways to do it:
You can either invest about $2000 to
get an accurate voice-recognition sys-
tem for your computer, or spend about

sound and video files via regular e-
mail, after all, they're simply binary
files. However, those files are usually
enormous. That means they take a
long time to transmit, and often annoy
their recipients because it takes a long
time to download them from an e-mail
server. Voice E-Mail eliminates those
problems by changing the way that
binary files are sent.

The software uses a new “lossless”

BY DAN KARAGIANNIS

compression technology specifically
optimized for digital audio. Most audio-
compression algorithms today lose
digital waveform data during compres-
sion. Because there’s no way to get
that information back once it's gone,
when the recording is uncompressed,
it will never again sound exactly like
the original. However, lossless com-
pression (as the name implies) doesn't
lose any of the original data and the
uncompressed audio sounds exactly
like the original recording.

Voice E-Mail files are also small in
size because a low sampling rate can
be used to create them. Old audio
compression programs started with a
16-bit, 44-kHz recording (a few sec-
onds of such a file can be hundreds of
kilobytes in size), and then “tossed
out” much of the digital waveform data
during compression. Because Voice E-
Mail doesn't lose any information,
messages can be recorded with an 8-
bit, 11-kHz sampling rate and stil!
sound better than higher-rate, poorly
compressed files.

To use Voice E-Mail, you need a PC
with the following: a sound card, micro-
phone, Internet connection, Windows
3.xx or Windows 95, 4 MB of RAM
minimum (however, the more RAM,
the longer the recording time), and 2
MB of free disk space. Note that no
minimum processor requirements are
mentioned; if your PC can work with
WAV files and send e-mail, it can run
the software.

Different Voice E-Mail versions are
available for use with various e-mail
software. For those with a SLIP/PPP
connection, versions are available for
both Eudora and Netscape Navigator
(at the time of this writing, only a 16-bit
Voice E-Mail plug-in is available).
There are also Voice E-Mail versions
for use with America Online, Prodigy,
and CompuServe, though, at the time
of this writing, CompuServe users can
only use Voice E-Mail with other
CompuServe users (that's because
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Netscape - [Welcome To Pic!ur;:;'\f-'cb]. :

\®) _'Pict'u'reW_eb.' Iy

PictureWeb!

Please select one of the following:

PictureWeb makes it fast, easy and inexpensive to put your pictures on your computer, We scan
your prints, slides, negatives, or unprocessed negative roll film into high-quality digital picture files
and deliver them to you online in PictureWeb, and return the originals to you. Once your pictures =
are online, you can use them immediately. PictureWeb can store your pictures online in Albums, ;
and you can even choose to share your pictures with friends or associates on the Internet by simply
adding their name to your personal PictureCircle. Just Log-in and becoms part of the

Log-In and Work With Pictures and Albums

Ble Edit View Go Bookmarks Options Eiu:dnry Window Help
o e o i e e R e
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Preview What You Can Do In PictureWeh

FAQs (Frequently Asked Questions)

Pro Photo Image Collections

O

|~ Hsal Document Done
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If you'd like to save on scanning costs and make your photos available online, PictureWeb is the site

to visit.

CompuServe only allows users to
send binary files to other CompuServe
users).

Regardless of which e-mail pro-
gram you use it with, Voice E-Mail 3.0
is a true plug-in program. That means
that the software will completely and
seamlessly add its features to your
existing e-mail program's drop-down
menus and dialogue boxes. In
Netscape, for example, a new Voice
menu will be added right to the main
menu bar, containing the commands:
Create Voice E-Mail, Play Voice E-
Mail, and Help.

In Netscape, here's how you would
send a Voice E-Mail: First, select
Create Voice E-Mail. Then, when the
mail window opens, enter the e-mail
address and subject as you normally
would. Click the Record button and
speak into the microphone. You can
also add a photo, if you'd like. Finally,
click the Send button.

Now, how does the recipient of your
message play the message?
Obviously, because Voice E-Mail is an
add-in program, and because you
have to pay for it, not every computer
user will have it. The good news is
there is a freely distributable Voice E-
Mail Player, so the recipients of your
messages can decompress them at no
cost. Of course, once they see how
great the product is, they'll probably
want Voice E-Mail 3.0 as well.

By now you might be wondering
just how you can order the software.
It's available through a link at our first
site of the month, BONZ| Software’s
Voice E-Mail page. The links found at
that site let you order, pay for, and
download the specific version of the
software you want through the Internet
Shopping Network (which | covered in
the March 1996 issue).

In addition to ordering links, the site
also contains an FAQ about the soft-
ware and installation instructions. A
visit to the BONZI site should answer
any questions you have about the
product, and will allow you to have the
software running within minutes
(downloading the software with a 28.8-
kbps modem takes about 6 minutes}).

PICTUREWEB

Not everyone owns a scanner. And
of those individuals who do own scan-
ners, only some have high-resolution,
color units. If you aren’'t equipped with
the hardware, but would still like to use
a decent-looking picture in an applica-
tion like Voice E-Mail, how do you get
a roll of film onto your computer
screen? Well, you can have the shots
developed and take them to some
place of business to be scanned in, but
that can get a bit tedious. Besides, if
you want to share all the photos with
several other computer users, you

wouldn’t want to e-mail all of them.

AmericanRadinoHistary Com

Now there is a way to have your
photos developed, scanned in, and
made available online. The company
that makes it possible is PictureWeb,
which used to be known as
PicturePlace when it was available
only on America Online. Through part-
nerships with Adobe PhotoDeluxe and
Mystic Color Lab, PictureWeb pro-
vides its users with terrific services
from the PictureWeb home page.

Here's how the service works: You
can send prints, slides, negatives, or
unprocessed film (negative-roll only,
they don’t do slide-roll film). The pho-
tos will then be converted to high-qual-
ity digital picture files for use online
(and with your offline applications too);
they then return the originals to you.
Once your pictures are online, you can
use them immediately. And if you don't
feel like downloading them all, or if
you'd like others to see them as well,
you can use a PictureAlbum to store
your picture files online.

Ordering information is available
right online. If you have your photos or
film handy, you can prepare your order
in minutes and send it on its way.

HOT SITES

Voice E-Mail
http://www.bonzi.com

PictureWeb
http://www.pictureweb.com

The PictureWeb service costs are
surprisingly affordable, considering
what you get. Converting a picture
from any of the previously listed for-
mats into a online picture file is only
$0.99, even if you only order one.
Negative-roll film orders include a set
of 3.5- X 5-inch prints and original neg-
atives at no additional charge. You are
only charged for the number of pic-
tures on the roll of film that are made
into online pictures. A required return
delivery and handling fee of $2.95 is
added to each order total, regardless
of how many pictures you send.

And that's it for this month. If you
have any comments, questions, or
sites you'd like to see covered, please
e-mail me at peeditor @aol.com, or
send snail mail to Net Watch, Popular
Electronics, 500 Bi-County Bivd.,
Farmingdale, NY 11735. [ |



Solving Some Problems

Ll niden Bearcat's new BCT-10is
a mobile integrated scanner
and highway-information system that
can be mounted in your vehicle's wind-
shield or sun visor. That places the
BCT-10 in a category of its own (best
of all, it's just in time for your summer
motoring).

The BCT-10 is not a radar detector,
although it is about the same size and
shape as one. Instead, it is a scan-
ner/receiver that is pre-programmed to
monitor police frequencies, including
the frequencies used by low-powered
mobile repeaters installed in most
highway patrol vehicles. The unit
sounds an alarm when it detects sig-
nals on mobile repeater frequencies,
which it usually does within a three-
mile radius of a highway-patrol car.

The unit features a fully pre-pro-
grammed memory that contains the
frequencies of highway, state, and
local police, as well as weather, trans-
missions. The driver needs only to
switch to the state where the vehicle is
located in order to set up proper cov-
erage. The two-digit state/signal-
strength LED clearly displays the state
code.

Coverage includes high/low VHF,
UHF, and UHF-T public-service bands,
plus one-touch access to NOAA
weather broadcasts. The BCT-10 also
features channel lockout, memory
backup, and built-in scan delay. An
external speaker jack and attached
swivel-mount rubberized whip antenna
are also standard.

The BCT-10 has a manufacturer’s
suggested retail price of $289.95. It is
available from Uniden’s many dealers.

IDEAS

Based upon questions received
over the months, here are some possi-
ble solutions to common problems
encountered by our readers.

Several readers have written to say
that they don't like to use their scan-
ners' priority channel feature because

it's too annoying (continually interrupt-
ing communications on other frequen-
cies just to check its status every
second). Alternately, some scannists
complain that they would like to give
increased attention to two or even
three frequencies, but their scanners
offer only one priority channel. What to
do?

One effective trick can deal with
either or both problems. There's no
reason why you can't take a high-inter-
est frequency and enter it at several
scattered memory channels. So, if you
have a 100-channel scanner, enter it

Uniden Bearcat's BCT-10 is in a category all its
own. It's an integrated scanner and highway-
information system that is pre-programmed by
state to monitor police frequencies.

into memory channels 20, 45, 70, and
95. If there is a second high-interest
channel, program it into channels 21,
46, 71, and 96. That's what | call “pain-
less priority.”

Another topic that generates letters
is monitoring phone calls from Air
Force One, Air Force Two, and other
VIP (“SAM”") diplomatic and military
aircraft. Most of those sent “in the
clear” in the scanner range don't con-
tain high-level security information.

Generally, the calls are between
Crown (the White House Communica-
tions Agency, or WHCA) and various
press, military, protocol, and other
aides. Often calls are concerned with
logistics, such as appointments, con-
ferences, speeches, rallies, banquets,
interviews, and ground transportation.

Repairing snafus is a part of that. It's a
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BY MARC SAXON

fascinating insight into the behind-the-
scenes operations of those staffers.
With the election on the horizon, activ-
ity should be increasing.

The calls are downlinked from the
aircraft on 415.70 MHz, and picked up
by the nearest facility in a network of
more than 50 ground stations located
at points across North America. That
network is remote controlled from the
WHCA in Washington. The ground
stations’ uplinks use 407.85 MHz.

Scannists can easily copy the
415.70-MHz signals from the high-alti-
tude aircraft from hundreds of miles
away. In the event that the aircraft hap-
pens to be communicating from a
ground facility near their location, they
might also be able to hear the other
side of the conversations taking place
on 408.85 MHz. Neither station
repeats the other, so both frequencies
would need to be monitored to capture
everything.

Unless you have two scanners, that
is a lot easier to describe than to do.
That's because both stations leave
their carriers on at all times during
calls. A scanner simply locks onto one
frequency and stays there. My
approach to the problem works with
Radio Shack PRO-2035, PRO-2042,
and other scanners that have a rotary
tuning knob.

All you need to do is enter 415.70
MHz into one monitor memory posi-
tion, and 408.85 into the adjacent slot.
Then, as the conversation progresses,
use the rotary tuning knob to manually
shift back and forth between those two
monitor memory channels. If you are in
range of an active ground fagility, you
get to hear both sides. That works sur-
prisingly well, and it isn't as awkward
as it might at first appear.

MORE MAILBAG

Ken Albrecht of Gary, Indiana,
dropped us a card to say that he occa-
sionally picks up a mystery signal on

continued on page 28
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Rescued By Radio!

his month, dear readers, finds

me at loose ends. The 1930's
ham receiver series is wrapped up—
not entirely to my satisfaction, but
wrapped up nevertheless—and |
haven't yet gotten into a new project.
As it happens, I've just come across a
very enjoyable book: SOS To The
Rescue, by Karl Baarslag (Oxford
University Press, 1935). It recounts the
stories of the earliest marine disasters
in which radio played a significant life-
saving role.

The introduction of wireless com-
munication had a dramatic impact on
the safety and comfort of the passen-
gers and crews of ocean-going ves-
sels. Formerly, once a ship had
passed over the horizon, it lost all con-
tact with those left behind on land.
Except for chance meetings with other
vessels, the ship was out of touch with
the world until reaching the other end
of its journey.

Before wireless, vessels that
burned or foundered at sea simply dis-
appeared without a trace. But
Marconi's invention, undaunted by
intervening space and distance, made
it possible for ships to remain in con-
stant communication with land and—
when necessary—summon help to the
scene of a disaster. Here, then, retold
from information in the Baarslag book,
are the stories of the first three major
marine disasters in which radio played
an important part.

THE REPUBLIC AND
THE FLORIDA

On Friday, January 22, 1909, The
White Star Liner Republic sailed from
New York bound for Gibraltar and the
Mediterranean. But the voyage came
to an untimely end just before dawn
the next morning. Radio operator Jack
Binns was awakened by a sudden
increase in frequency of the ship’s
foghorn blasts. Next there was a terrif-
ic crash. The Republic had been

26 rammed by the Florida, an Italian ship

carrying a load of immigrants bound
for the United States.

Running to the adjoining radio
room, Binns found that one wall had
been wrenched away. The equipment
(which included a 10-inch spark-coil
transmitter) appeared intact, and he
had just begun to test it when tl.e
water filling the hold reached the ship’s
generators and power failed.

Switching to emergency batteries, the
radioman sent out the “CQD" (pre-
SOS distress signal) for which he later

Radio Operator Binns of the Republic soon
after being rescued.

became famous. It was picked up by
the land station at Siasconsett,
Massachusetts.

Conserving the radio’'s batteries,
Binns remained quiet after communi-
cating the Republic’'s approximate
position, and the land station took up
the distress calls. Several ships were
contacted, the nearest to the disaster
scene being the Baltic—which was off
Long Island, New York, inbound from
Liverpool. She was only 64 miles from
the Republic but, in those days before
radio direction finders, had to cover
200 miles as she zigzagged through
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BY MARC ELLIS

the fog groping for the sinking ship. In
the meantime, 460 passengers were
transferred to the more seaworthy
Florida.

Because the Florida had no radio,
Binns stayed aboard the Republic with
the skeleton crew to maintain commu-
nications. By midday, Binns was able
to get in direct touch with the Baltic
(and the La Touraine, which was also
participating in the rescue). Hundreds
of emergency messages were
exchanged during that period. But as
darkness fell, the Baltic still had not
found the Republic and the Florida.

The ships were setting off bombs,
with explosion and listening times
coordinated by radio, in an effort to find
each other in the fog. Finally, the Baltic
was down to its last bomb—but as it
went off, Binns and one other crew
member of the Republic heard it and
they were able to radio the Baltic a
bearing. Twenty-five minutes later the
Baltic, all lights ablaze and cheering
passengers lining the rail, drew up
alongside.

The Republic sank before it could
be landed—but the Baltic delivered her
own, the Republic’s, and the Florida’s
passenger loads safe and sound to
port. The stove-in Florida also made it
to land. Binns’ heroism was long
remembered. He had remained at his
key in the half-destroyed and open-to-
the-weather radio room through 36
hours of bone-chilling cold and damp-
ness.

THE TITANIC

On the beautiful, clear, spring night
of April 15, 1912, 1517 men, women,
and children perished when the ill-
fated Titanic hit an iceberg and sank in
the icy waters of the North Atlantic.
Among the many ironies associated
with that haunting and poignant
tragedy was the fact that the ship
Californian was less than 15 miles
from the sinking ship and in visual
range.




The $.S. Titanic leaves Southhampton on her fatal maiden voyage.

Unfortunately, the radios that both
ships carried were of little help in miti-
gating the disaster—not because of
technological shortcomings, but rather
because of the inadequate safety laws
and the (to say the least) thriftiness of
the entrepreneurs who ran many of the
steam ship lines.

At the time, many ships carried but
a single radio operator, so 24-hour
radio watches were impossible. The

Californian’s operator, Cyril Evans, .

was to go off shift at midnight, just
about the time of the disaster. But he
had been on duty since 7 a.m. (April
14th) and, at 11:45 p.m., was chased
off the air by the Titanic's operator
because the Californian’s broad spark
note was interfering with the handling
of messages from the land station at
Cape Race.

So Cyril, exhausted from his long
shift, shut down and turned in early.
Had he stayed until midnight, he would
have heard the alternate “SOS” and
“CQD”" being sent out by Titanic's
incredulous radio operators who, even
as they sent the signals, could not
believe that their “unsinkable” ship
was in danger.

Among the ships that eventually did
respond to the crackling whine of the
Titanic's rotary spark gap was the S.S.
Carpathia, some 58 miles away.
Actually, Carpathia’s radio shack
shouid have been shut down, too, but
Cottam, the operator, wanted to hear
news of a coal strike then going on in
England and was up late listening to

dispatches from Cape Cod.

The story goes that Cottam was
starting to unlace his shoes prior to
turning in and was also about to shut
down the receiver when the distress
call came in. After convincing his
astonished captain that the Titanic was
indeed in trouble, all hands were
roused and the old Carpathia began its
legendary race through the night and
the ice floes to reach the doomed
White Star Liner.

While steaming under forced draft
at more than three knots above her
normal 14, Captain Rostron began
making preparations to receive an
unknown number of survivors. His
foresight would later be acclaimed as
a “marvel” of masterly organization.
Boats were swung out; lights, ladders,
bosun’s chairs, and life lines rigged;
life rings, hot coffee, beds, and doctors
were made ready.

The scenes of terror and heroism
taking place on the Titanic during the
Carpathia’s frantic dash to the rescue
have been described many times, and
we couldn't begin to do them justice
here. The Carpathia reached the
scene at 4 a.m., about an hour and a
half after the Titanic had plunged
headfirst to her icy grave. In all, 712
survivors were brought aboard.

THE EMPRESS OF IRELAND

Two years after the Titanic tragedy,
another ghastly sinking claimed the
lives of over a thousand people. Early
in the morning of May 28, 1914, the

Canadian Pacific liner Empress of
Ireland, bound for Liverpool out of
Quebec and proceeding down the St.
Lawrence river through a patch of fog,
was rammed amidships by the
Norwegian collier Storstad. Fifteen
minutes later, the Empress had sunk in
less than 150 feet of river water and
not more than three miles from the
shores of the river.

Ronald Ferguson, the Empress’
chief radio operator, had gone to bed
about five minutes before the collision.
Edward Bamford, the junior operator,
was on watch. Rushing to the radio
shack, Ferguson sent Bamford back to
get his clothes and started up the
fransmitter. Not authorized to send an
SOS, Ferguson nevertheless transmit-
ted the message that the Empress had
struck something and might need
assistance. He made a point of send-
ing the message very slowly because,
at that hour, he knew that only junior
operators were likely to be on duty.

Ferguson's idea was to pave the
way for an SOS that might follow and

The Starstad after her collision with the
Empress of Ireland.

make sure that senior operators would
be aroused to take the watch. His
strategy worked. The signal was
answered immediately by Crawford
Leslie, the 19-year-old junior on duty
at the Father Point land station. He
was instructed to get his senior.

Soon Ferguson received orders to
send the SOS. It was heard and
answered by Whiteside, the Father
Point senior, who had been hurriedly
aroused by Leslie. The Canadian
Government boat Lady Evelyn and the
pilot boat Eureka were immediately
sent to the assistance of the founder-
ing Empress. The Eureka had taken
the pilat off the Empress only 30 min-
utes before!
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Back on Empress, the two radio
yperators were doing their best to stay
on the air under deteriorating condi-
dons. After the liner's approximate
position was sent, Whiteside repeated
it for verification. Ferguson had
acknowledged with a "Y,” “E,” and the
first two dots of an “S” when power
began to fail. He held the key down so
that Whiteside could hear the dying
note and know that he would hear no
more from the distressed ship.

The operators eventually made it to
the lifeboats and were taken aboard
Storstad. But Ferguson had barely
begun to dry out, when he was sum-
moned to the Lady Evelyn, which was
equipped with wireless but had no
operator. After some difficulty power-
ing up the strange installation,
Ferguson began sending out “saved”
messages for the survivors.

But the ship had gone down so
swiftly that, in spite of the prompt
actions of the two brave radio opera-
tors on the Empress and the prompt
response of the Father Point land sta-
tion, only 465 of the almost 1500 pas-
sengers were saved.

The Storstad made it back to port,
but was seized at Montreal to satisfy a
judgment against her. Later, she was
quietly bought back by her original
owners working through agents. She
was sunk in the North Sea, by mine or
submarine, while carrying Belgian
relief supplies during World War I.

That's all for now. Please send any
comments to Antique Radio, Popular
Electronics, 500 Bi-County Bivd.,
Farmingdale, NY 11735, |
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“I don't know what he is working on, but
28 I'll bet it makes our electric bill go up!”

SCANNER SCENE
(continued from page 25)

400.55 MHz. Ken wonders what type
of station uses that frequency. We
intercepted that one too, Ken. We
found out that it's a Low Earth Orbit
(LEO) microsatellite in a polar orbit.
The satellite is also authorized on
400.525 and 400.575 MHz, although
we haven'’t detected activity on those
two. It has the callsign KS2XDT, and is
owned by Satellife of Cambridge,
Massachusetts. The uplink frequen-
cies are 148.8225, 149.8475, and
149.8725 MHz.

A letter from Howard Conte, of
Maryland, mentions that he has seen
Voice of America crews doing remote
broadcasts. That caused him to
repeatedly search/scan the 450- and
455-MHz bands looking for their com-
munications, but nothing was found.
More effort and checking around did
turn up two frequencies used for VOA
remotes: 418.05 and 418.575 MHz.
Howard is now curious to find out if
there are additional frequencies. He
hasn't located any yet, but hopes our
readers can write in with a few.
Anyone know?

G.R.W.,, of St. Paul, Minnesota,
asks if we can run the frequency of the
Milwaukee Brewers. If he means the
baseball club and not the brewers of
OId Frothingslosh, we are definitely in
business. Fire up the scanner on
151.625, 151.925, 936.6375, and
936.6625 MHz.

We hope to hear from you with your
questions, thoughts, and newly discov-
ered frequencies. If your scanner mon-
itoring station is one you would like
others to see, please snap a photo and
send it along to us. We want to keep
our column tops, and your input is
what makes the difference. Write to us
at Scanner Scene, Popular Electron-
ics, 500 Bi-County Blvd., Farmingdale,
NY 11735. |
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Plant Trees
for America_

Trees increase property values,
and make our homes and neigh-
borhoods more livable.

Trees provide food, shelter, and
nesting sites for songbirds.

Trees help conserve energy. They
cool our homes and entire cities in
the summer, and slow cold winter
winds. Shade trees and windbreaks
can cut home utility bills 15-35%.

America needs more trees

The United States has lost a third
of its forest cover in the last 200
years.

Our towns should have twice as
many street trees as they have today.

We need more trees around our
homes and throughout our commu-
nities. We need more trees to pro-
tect our farm fields and our rivers
and streams. To provide wood for
our homes and a thousand products
we use every day.

10 Free Trees

Ten Colorado blue spruces, or
other conifers selected to grow in
your area will be given to each per-
son who joins the Arbor Day
Foundation.

Your trees will be shipped post-
paid at the right time for planting in
your area, February through May in
the spring or October through mid
December in the fall. The six to
twelve inch trees are guaranteed to
grow, or they will be replaced free.

You will also receive The Tree
Book with information about tree
planting and care.

To become a member and to
receive your free trees, send a
$10 membership contribution to
Ten Blue Spruces, National
Arbor Day Foundation, 100
Arbor Avenue, Nebraska City, NE
68410.

Join today, and plant your
Trees for America!

The National
J Arbor Day Foundation



What's better than speed reading?
Speed Learning.

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

you've ever taken.

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

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

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

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

What makes Speed Learning
so successful?

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

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

Imagine the new freedom you’'ll have
when you learn how to dash through all types
of reading material at least twice as fast as you
do now, and with greater comprehension.
Think of being able to get on top of the ava-
lanche of newspapers, magazines and corre-
spondence you have toread.. finishing a stimu-
lating book and retaining facts and details

FOR FASTER SHIPMENT CALL 1-800-729-7323 OR FAX 1-609-273-7766

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

Listen — and learn —
at your own pace

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

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

Examine Speed Learning
RISK FREE for 15 days

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

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

RISK-FREE ORDER FORM

I Li YES! | want to try Speed Leaming for 15 days

without risk. Enclosed is the first of 4 monthly
payments of $32.25°. If I'm not completely
satisfied, | may return it for a prompt refund.

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

| Method of payment: (Federal Tax Deductible)
I UJ Check or money order payable to Learn
Incorporated

L) Charge to: Ul Visa L/ MC LI Am Ex (3 Discover

Card # Exp.
I

| Signature

I Phone ( )

Name

I Address

|city State ___ Zip

| “Plus $8.00 shipping and handling. U.S. funds

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

I I Dept.LPE-01, 113 Gaither Drive
M@QOE:Q Mt. Laurel, NJ 08054-9987
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Enjoy the benefits of electronic acu-

puncture without the use of needles.

BUILD A

STIMULATOR

sk around and you'll probably
Afind that most people know

what acupuncture is. However,
not many of those individuals would
want to have it actually done. That’s
because the freatment is often ex-
pensive and, lets face it, the idea of
having needles poked into one’s skin
is not all that appealing. Well, with the
Bio-Stimulator described in this article,
you can avoid such drawbacks. The
device provides a needleless and
painless way to enjoy the benefits of
acupuncture.

Acupuncture Basics. The Tabers En-
cyclopedic Medical Dictionary de-
fines acupuncture as “the puncture
with needles for diagnostic and thera-
peutic counter irritation purposes.”
Here's a look at how that technique
came about,

Centuries before the Western world
began to understand blood circula-
tion and the nervous system, the an-
cient Chinese developed the theory
that a system of energy circulation is
present in the human body. The Chi-
nese stated that vital life energy flows
through a series of pathways, or me-
ridians, 12 of which are located in
each side of the body. Those merid-
ians were said to course through the
deep tissues of the body, surfacing oc-
casionally.

Each of the areas where the merid-
ians touch the surface were consid-
ered useful treatment points for
ailments to one or more organs. It was
believed that inserting needles at
such surface points could cure prob-
lems with a patient’s heart, lungs,
colon, gallbladder, liver, or other
organs.

BY ROBERT A. HEIL

Western interest in the technique
(eventually called “acupuncture”) did
not become widespread until the
1970s, when physicians in the People’s
Republic of China demonstrated that
it could be used to conftrol surgical
pain. After 20 minutes of stimulation, a
recipient of effective acupuncture
freatment would be wide awake,
dlert, and aware of all performed sur-
gical procedures, but not aware of
any pain,

The actual mechanisms by which
patients are able to tolerate surgery
during acupuncture stimulation are
still unknown. Some scientists specu-
late that large sensory fibers are acti-

WARNING!!!

This article deals with and involves
subject matter and the use of materials
and substances that may be hazardous
lo health and life. Do not attempt to im-
plement or use the information con-
tained herein uniess you are experi-
enced and skilled with respect to such
subject matter and materials. Further-
more the infermation contained in this
arlicle is being provided solely to read-
ers for educational purposes. Noihing
contained herein suggests the Bio-
Stimulator system described herein can
be or should be used by the assembler
or anyone else in place of or as an ad-
junct to professional medical treatment
or advice. Neither the publisher nor the
author make any representations as for
the completeness or the accuracy of
the infarmalion contained herein and
disclaim any liability for damages or in-
juries, whether caused by or arsing
from the lack of completeness, inac-
curacies of the information, misin-
terpretations of the directions, misap-
plication of the information or otherwise.
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FELECTRONIC
BIO-STIMULATOR

vated, thereby inhibiting the transmis-
sion of impulses from the small fibers
carrying the sensory input of pain.

Other scientists believe that natu-
rally produced, morphine-like sub-
stances (such as endorphins) might
be released within the brain in re-
sponse to the stimulation. When those
types of substances bind to opiate re-
ceptor cells, a pain-inhibition system is
activated. Patients suffering from pain
in the back, head, abdomen, or other
areas could experience short-term
relief by such a pain-inhibiting pro-
cess.

Although widely accepted
throughout the Far East as a legiti-
mate practice, acupuncture is view-
ed quite differently by the West. The
main influential factor is the American
Medical Association (AMA), which
does not recognize acupuncture as a
legitimate medical procedure o cure
the sick.

Without the AMA’s acceptance,
acupuncture was for several years
considered by many to be a form of
"black magic.” Thats not surprising
considering how many people find
the idea of sticking needles info their
skin repulisive. Whats more, there is a
considerable amount of danger pres-
ent if the technique is performed by
an unlicensed practitioner. One mis-
placed needle could do considera-
ble damage if a major organ or
artery is punctured.

The fear of possible needle
damage led to the development of
electronic acupuncture. That newer
technigue uses electronic pulses in
place of needles to control pain, fone
and strengthen muscles, increase
blood flow, and release the body’s
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Fig. |. Here's the schematic diagram for the Bio-Stimulator. Adjusting the settings of
potentiometer R10 and switch 82 let you fine tune the output pulse.

"—‘ 2 INCHES —*’l

Fig. 2. Use ihis full-size template to
make your own PC board.

own natural pain and inflammation
reducers. Although still not fully recog-
nized by the AMA, electronic acu-
puncture has recently gained accep-
tance among chiropractic practi-
tioners and a small percentage of
physicians as an altemative tech-
nique to their therapeutic methods;
they feel it is safe and works well for
cerfain problems.

The Bio-Stimulator produces the
same basic waveforms found in pro-
fessional electronic-acupuncture de-
vices. It contains common compo-
nents and easy-to-find hardware, and
is designed to be rugged, easy-to-
use, lightweight, and portable.

Just a word of caution before we go
any further: Misuse of the Bio-Stim-
ulator can be dangerous. Do not use
the device on the eyes or on open
sores, or if you have a pacemaker, are
currently under treatment for heart
disease or arrhythmia, or are preg-
nant. Even if you are in perfect health,
you might want to consult your doctor
before using the device.

Circuit Description. The schematic
for the Bio-Stimulator is shown in Fig. 1.
Power for the circuit is supplied by a 9-
volt battery, B1. Switch $1is used fo turn

the unit on and off, and resistor R1 acts
a current limiter for the circuit.

Resistors R2-R4 and capacitor C1
form a timing circuit with IC1, a 556
dual timer. When $2 is open, the
charge and discharge time of C1 is
set at approximately 2 Hz. Closing S2
increases the charge and discharge
time of C1 to approximately 4 Hz. The
output of the first timer at pin 5 of IC1 is
sent via RS and C3 to pin 8 of IC1; that
section of IC1 and components R7,
R8, and C4 complete the second tim-
ing circuit. While the first timer creates
the delay time in Hz, the second timer
creates the actual pulse time for the
inductor.

The inductor pulse time is applied
o the base of transistor Q1 through a
current-limiting resistor, R8. When Q1
conducts, the primary side of audio-
tfransformer T1 is momentarily
grounded, thereby energizing T1. Ca-
pacitor C5 charges and discharges
every time T1 is energized and de-
energized. That charge cycle stows
down the rise and fall time of the
pulse, which in turn increases the du-
ration of the output pulse from T1, and
at the same time shapes the edges of
the output waveform to more closely
resemble a half sinewave.

Components C5, D1, and R9 form
the rest of the output-wave-shaping
circuit. Potentiometer R10 is used to
adjust the amplitude of the pulse up
to a maximum of about 200 volts with
a duration of 2 ms and an overall cur-
rent drain of less then 10 mA.

2
K1
o l—- | “Rs
[T/ %
S N - 8
e e L &
£ |
1
1 C6
]
i .|D1
i =i -

>
»2 R10
< I RO

U

PSR
- Ro4—ig ) § 1 9
A

|
Our

Fig. 3. If you’re building the unit on a PC board, use this parts-placement diagram as

a guide.
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. BRONCHITIS
. HYPERTENSION
. SHOULDER DISTRESS

. PALSY OF THE UPPER
EXTREMITIES

. INTERCOSTAL NEURALGIA
. GASTROPTOSIS

. VOMITING

STOMACH ILLNESS

. DIARRHEA

0. GYNECOLOGICAL
DISTRESS

1. CYSTITIS
2. DIZZINESS

3. CERVICAL NEURALGIA

14. ASTHMA COUGH

1

5. GENERAL FATIGUE

17.
18.
19.
20.
21,
22.

23.

24.

25.

26.

27.

28.

29.

. DIABETES

INTESTINE ILLNESS

LIVER AND KIDNEY ILLNESS
ENURESIS

RECOVERY OF FATIGUE
CONSTIPATION

HEADACHE

SPASMOTIC PAIN
OF THE NECK

DIZZINESS
GENERAL FATIGUE
SCIATICA

LEG FATIGUE
CLONUS

PALSY OF LOWER
EXTREMITIES

30.

31.

32.

33.

34,

35.

36.
37.
3s.
39.
40.
41,

42,

HAND-MUSCLE
PAIN

PALSY OF THE HAND

FINGER-JOINT
PAIN

GYNECOLOGICAL
DISTRESS

CONSTIPATION

KNEE-JOINT
PAIN

EDEMA OF LEGS
ALCOHOLIC DROWSINESS
SHOULDER DISTRESS
LUMBAGO

RECOVERY OF FATIGUE
PILES

NEURALGIA OF LOWER
EXTREMITIES

Fig. 4. What ails you? By placing J2 of the Bio-Stimulator on one of these points, and
having J1 rouch your skin as well, you can explore the possibilities of electronic
acupunciure.
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DERMATOMES

PERIPHERAL

(FRONT) (REAR) NERVOUS SYSTEM

AUXILLIARY

COMMON PERONEAL

DEEP PERONEAL

TIBIAL

Fig. 5. Want 10 stimulate entire nerve groups to fight pain? Connect electrodes to the
Bio-Stimulator and place them along the appropriate nerves.

Construction. The author’s pro-
totype was built on a printed-circuit
board. That is the preferred way to
build the Bio-Stimulator because it
prevents stray capacitance and en-
sures that the unit is kept small. You
can either etch your own PC board
using the template shown in Fig. 2, or
order one from the source mentioned
in the Parts List. If you would rather use
another assembly method, make sure
o keep all wire leads short.

If you're building the circuit on a
printed-circuit board, use the parts-
placement diagram in Fig. 3 as a
guide. Begin by installing an IC socket
for IC1. Then solder the resistors and
capacitors to the board, making sure

the electrolytic capacitor, C1, is ori-
ented properly. Mount the diode next.

Solder four-inch lengths of 22-
gauge insulated wire o the board for
the connections to the potentiome-
ter/power switch (R10/$1), toggle
switch (52), and transformer (T1). Mext,
solder a battery clip to the board.
Then complete the on-board assem-
bly by installing @1 and inserting 1C1
into its socket. Check the orientation
of both of those components.

The next step is fo mount the off-
board components and PC board in
a suitable project case; the one used
in the author’s prototype is a Radio
Shack enclosure (part number
270-231). If you choose to use another

AmericanRadioHistorv.Com

BRACHIAL PLEXUS

CERVICAL PLEXUS

C17

PHERNIC

THORACIC
NERVES

T1-12

DIAPHRAGM

LUMBAR

PLEXUS
L14

L1-5
SACRAL

PLEXUS
S14

CUTANEOUS

SUPERFICIAL
PERONEAL

case, make sure the dimensions are
atleast 4 x 2 x 1inches.

At one end of the case, drill two
holes and mount R10/S1 and S2. Then
instail two acorn cap nuts (J1 and J2)
on the enclosure. You can either con-
nect J1 and J2 to the PC board with
wires, or try to position them directly
over the pads and connect them with
SCrews.

Once the jacks are connected,
mount the board inside the project
case using spacers and screws. To
complete assembly, go on to solder
the wires aiready connected to the
PC board to their respective off-
board components.

(Continued on page 77)



Design Your Own
SUBWOOFERS

These computer programs can help you add
the bass response you want to your existing speaker system.

hen assembling a home
theater, a lot of attention is
paid to the video display

device (most often a monitor or proj-
ection TV), but a sound system is as
important, if not more so, in delivering
the “theater” experience. Without the
thundering bass that is an integral
part of many of today’s movies, es-
pecially action ones, watching those
movies at home would be a lot like,
well . . . watching ordinary TV

So, then, how do we go about get-
ting all that bass we want? Well, we
can just run out and plunk down hun-
dreds, or even thousands of our hard-
earned dollars at our favorite audio
emporium to buy some really big
speaker systems. And then, when we
get home, just set them up and start
listening to our hearts content. With
todays high-end, high-performance
speaker systems, along with modern
audio equipment and signal sources
such as laserdiscs, we can hear it all,
whether it be some prehistoric animal
stomping around our living room, or

BY WILLIAM R. HOFFMAN

the mighty growl of a giant pipe
organ.

But what if we don't have all the
money we need to get the speaker
systems of our dreams? Can we build
something to add the bass to our exist-
ing systems, and save a lot of money
as well? The answer is yes—we can
build a subwoofer! In this article, we
will look at some of the more common
designs used in commercial sub-
woofers, and then see what it takes to
make our dream bass speaker come
alive.

Some Basics For Bass. The five
most common bass enclosure de-
signs for a cone-and-magnet-type
driver are: (1) the acoustic-suspension,
or simple sealed cabinet; (2) the
funed-port or “bass-reflex” design; (3)
the folded duct, or “transmission line;”
(4) the double driver in a short con-
necting tunnel, called an “isobaric”

AmoricanPadinbictarny Cam

system; and finally, (5) the multi-cham-
ber “tuned-bandpass” cabinet.

Well then, just where do we start our
design work? With one of today’s per-
sonal computers, thats where. Using
one of those machines, and the soft-
ware programs we provide, anyone
can do allthe complex math required
to design an effective subwoofer. And
in the case of the bandpass-type sys-
tem, the math can be very complex
indeed!

Before we go further, let's review
briefly some of the computer-based
design work we've presented earlier.
To begin with, a program to design
the first enclosure type, a sealed
acoustic-suspension system, was orig-
inally presented in “Design Your Own
Loudspeakers,” which appeared in
the February 1994 issue of Popular
Electronics. That was then followed
with programs for crossover design
and other functions ("Designing Loud-
speaker Crossovers,” Popular Elec-
tronics, July 1995). Finally, we added a
program for creating a vented-box
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design, which is the second enclosure
type mentioned above (“Design your
own Bass-Reflex Speakers,” Popular
Electronics, April 1996). This time, we
will present some design programs for
the last three system types we just
mentioned: the fransmission-line, iso-
baric, and bandpass systems.

To create an effective subwoofer
design, we need two things. The first is
good bass driver, at least 8-inches in
diameter (but preferably larger). The
second thing we need is some infor-
mation about the driver, which is con-
tained in its “Thiele/Small parameters”
(which we will just abbreviate as “T/5”
from now on).

But what are the T/S parameters?
They are a numerical specification
that today is almost universally sup-
plied by most reputable driver man-
ufacturers and refailers. Even compa-
nies like Radio Shack offer them with
their products, right in their catalog,
ready for our use. For those of you who
have read the earlier articles outlined
above, the T/S parameters that we
need are the same ones we have al-
ready used in previous design pro-
grams. They are: (fo) the bass
resonance frequency of the driver in
free air, in Hz; (V,g) the volume of air
that has a stiffness equal to the driver’s
cone suspension, in >ubic feet; and
finally (Q;g) the total "Q” value of the
driver at its bass resonance, which is
specified as a number usually be-
tween 0.3 and 0.5 (af least for those
drivers useful to us here).

It's important to note that those
specifications have not always been
supplied by manufacturers. If, by
chance, we happen o have some
old bass drivers lying around without
these T/S values, forget about using
them with these designs. Just as with
all our other design programs, we
MUST have the T/S values—no excep-
tions! (Note: You cannot effectively es-
fimate what those parameters might
be just by examining a drivers con-
struction. They could conceivably be
determined via testing, but the equip-
ment and techniques required are
beyond the scope of this article, and
the average hobbyist)

So with that-said, let'’s begin!

The Transmission-Line Design.
The transmission-line system is one of
those audiophile oddities that has
beenwith ussince the early 1970s in its

present form, although in another,
earlier form its history extends back to
the 1940s. Shortly after the end of
World War Il, an American company,
Sromberg-Carlson, began manufac-
turing a type of speaker enclosure
called an “acoustic labyrinth.” That
design was simply a box, subdivided
internally with many partitions in such
a way as to form a folded, winding
path for the bass driver’s back acous-
tic wave to follow. At the end of the
path was an opening, or port, leading
out of the enclosure into the listening
room.

DRIVER

S

PORT —y.

1

Fig. 1. This acoustic labyrinth, the
forerunner of the transmission-line
enclosure, was developed in the late
1940s.

Figure 1 shows an approximation of
that early design. Note that it was
really just a long folded tube, or pipe,
and, in fact, it behaved just like one as
well: It readily resonated like an organ
pipe when ever its length equaled Ya
wavelength (or an odd multiple
thereof) of any tone being re-
produced by the enclosed driver.
Needless to say, the speaker’s re-
sponse was anything but flat. Because
of those resonance problems, and
the complexity of construction and
high cost, the system was soon aban-
doned.

The next development in the trans-
mission-line speaker came along in
1972, when a British writer and engi-
neer named A. R, Bailey published a
design that was a variant on the laby-
rinth. It was similar fo what Stromberg-
Carlson had done, but the tunnel, or

Nine” as it was now called, was stuffed
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with fiberglass, wool, or something
similar. In 1974, another British engi-
neer, Arthur Radford, after some fur-
ther development of the ideaq,
apparently received the first patent
on the basic design as it is known to-
day.

The damping material both those
men used in their design work was
said to have two effects. First, it damp-
ed the pipe resonances, and, second,
it absorbed the driver’s back waves. In
making that improvement, they
claimed to have done just what was
needed to make the system a suc-
cess. Now we had, it seemed, a per-
fect enclosure: The line got rid of the
driver's back waves without causing
any other problemes.

The question is how and why did
that work? It was claimed that, when
properly designed, the system be-
haved like the coaxial cable that con-
nects a properly-matched radio
fransmitter with its antenna: it carried
the sound waves down the line with-
out allowing any to reflect back at the
driver itself, thus the name “transmis-
sion line.” A cutaway view of a frans-
mission-line speaker is shown in Fig. 2.

But did it really work? Well, some
thought that it did, while others saw
additional problems with the design
(reflections back and forth at each
bend in the line, for instance). In 1976,
Dr. L.J.S. Bradbury, a British aero-
nautical engineer published a study

DRIVER

PORT

Fig. 2. Key to the success of the
transmission-line enclosure is the use of
damping materials at the rate of /2-

pound-per-cubic-foot.



of the effects that damping material
in a duct, or tube had. His study
showed that it did two significant
things. First, that the speed of a sound
wave moving down the line was
greatly reduced, and that the reduc-
tion was proportional to the density of
the material used (see Fig. 3). And,
second, that the stuffing tends to act
like an excellent absorber at all but
the very lowest bass frequencies. In
other words, it acted like a low-pass
filter of sorts (see Fig. 4). Both those
effects were good news for TL-design
fans, and are what make our design
work here possible.

Listing 1 is a PC program written in
generic BASIC and suitable for run-
ning under all current versions of
GWBASIC or BASICA. Our program’s
file name is TLDES-1.BAS, and when
run, will give us all the pertinent infor-
mation for designing our TL bass
speaker system. To load the program,
just open your BASIC interpreter, and
type the program listing in, line by line,
exactly as it is printed. s really very
simple, as easy to do as fyping a letter
to someone. If you have never used
BASIC before, fry checking out a book
from your localt library on the subject.
You will find that it is very easy to use
once you get started.

Once we have loaded the pro-
gram from Listing 1, and have started
it running with the appropriate com-
mand-line prompt, the opening
screen will ask us for two pieces of
information about the bass driver we
are using. The first is £, and the sec-
ond is the driver's diameter (in inches).

100 PRINT:PRINT:PRINT ;PRINT:PRINT

1 2 383 4 5 8 7 8
DENSITY

Fig. 3. This chart shows how the speed
of sound through the transmission line is
affected by increasing the amount of
sound-absorbing material in the line.
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Fig. 4. Using sound absorbing materials
in the transmission line also produces a
low-pass-filter effect.

Once those are entered, the program
will calculate and display on the
screen five parameters of our design.

The first is "Line length,” which is the
physical length of our folded line, in
feet, so that it will be acoustically Ya-
wavelength long at the bass-reso-
nance frequency of the driver. The
length displayed is based on the as-
sumption that the folded line will be
uniformly filled with a damping mate-
rial such as Fiberglas (or a similar ma-
terial) at a density of %-pound-per-
cubic-foot and is based on a formuia

LISTING 1

from Bradbury's work, mentioned
above,

The next parameter displayed is
"Line Cross-Sectional Areq,” which is
the minimum area allowed for our
line, and is equal to the drivers cone
area. We can make that area some-
what larger if we wish without chang-
ing the performance of our system,
though there is no particular advan-
tage in doing that, but it must not be
smaller. Making it smaller might cause
excessive turbulence in the air flow, or
cause ether non-linear effects.

The third parameter is the “Vent
Areq,” or the area of the port at the
line's open end. Again, that is the
same as the surface area of the driver,
and can remain that size regardiess of
what cross-sectional area we choose
for the line itself,

Fourth is the “Approximate Box Vol-
ume” in cubic feet, which is simply the
lire's length multiplied by the cross-
sectional area. That will give us some
idea of the size of our speaker cab-
inet, but not the exact size because it
does nat take into account the thick-
ness of any of the wood. Obviously, if
we make our line cross-sectional area
larger than originally specified, then
we will have to recalculate the new
box size ourselves.

The final parameter is "Weight Of
The Damping Material,” which is sim-
ply the calculated volume of the fine
multiplied by the weight of the stuffing
material figured at %-pound-per-cu-
bic-foot. Again, if we change the area
of the line, we will have to recalculate
the amount of material needed.

290 CLS:PRINT:PRINT:PRINT:PRINT:RINT

For a bass driverD*inches in diameler, with a free”

alr resonance of"FO"Hz, and an enclosure packed with”
damping material at 1/2 b. per cu, ft, the basic”
specilicalions lor a transmission line enclosure are:*

Line length ="B'fest.”

Line crossectional area ="XS"sq. in."
Vent area ="X8"sq. in."

Approximale box volume ="BV cu. fi."
Waight of damping material ="WS"bs."

Do you wish 1o try another set of speciications?"
(1=Yes, 2=No) and Enter=";X

Good listening!”

110 PRINT" DESIGNING A TRANSMISSION LINE * 300 PRINT"
115 PRINT:PRINT 310 PRINT"
120 PRINT" LOUDSPEAKER SYSTEM" 320 PRINT"
125 PRINT:PRINT 322 PRINT"
130 PRINT" by* 325 PRINT
135 PRINT:PRINT 350 PRINT"
140 PRINT" William R. Hoffman” 355 PRINT
145 PRINT:PRINT:PRINT 360 PRINT"
150 PRINT* The free air bass resonance frequency of the driver 365 PRINT
155 INPUT" (Fo), In Hz. Is =";FO 370 PRINT"
160 PRINT 375 PRINT
165 INPUT* The diameter, In inches, of the bass driver Is=";D 380 PRINT®
200 LET A=(1130/F0)/4 385 PRINT
210 LET F=1+(5.000000E-01/7.400000E-02) 390 PRINT"
215 LET F=SQR(F) 395 PRINT
220 LET F=1130/F 400 PRINT"
230 LET B=(F/FO)/4 410 INPUT*
240 LET XS=(D/2)2"3.145500 420 IF X=1 THEN 145 ELSE 990
250 LET XF=XS/144 990 PRINT
260 LET BV=XF'B 995 PRINT"
270 LET WS=BV"5.000000E-01 999 END
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With the information just calculated
for us, we can now sit down with a
pencil, a piece of graph paper, and a
ruler and design our TL system. Using
Fig. 2 as a general guide, we next
draw out a design with a folded line
path anyway we might like it to be,
say, to fit a particular enclosure shape
we might have in mind. Our design
doesn’t have to be exactly like Fig. 2,
but it should have the bass driver
mounted near the top of the system’s
face, with the outlet port near the bot-
tom. (That is a typical arrangement for
the TL system, and seems to get good
results from the design)

Because the line will be folded
many times along its length, to cor-
rectly calculate how long it is, all we
need do is find the center-line dis-
tances along each section of the line,
and add them together. That is very
important, because at low frequen-
cies, as Bradbury pointed out, the en-
closure still fransmits sound waves and
acts like a tuned, resonant pipe. Be-
cause of that, our specifically deter-
mined line length will make the pipe’s
Ya-wave resonant frequency the
same as our driver’s bass resonance.
And thatwill, in turn, produce a “node”
(an area of increased pressure) right
against the back of the driver, provid-
ing some necessary acoustic loading
for best bass response. (Although our
design here cannot actually provide
the exact value of acoustic loading
the driver might need, as the other
systems we have designed have
done, nonetheless, for our purposes
everything should still work just fine)

9 PRINT:PRINT:PRINT:PRINT:PRINT

o

y DRIVERS
o @

ENCLOSURE LINED g
WITH ABSORBENT
MATERIAL

\

Fig. 5. The two-speaker design of the
Isobaric enclosure allows for a box size
that is half of what is required for a
normal acoustic-suspension design.

T s

By the way, that is just one of several
features the TL design shares with its
relative, the tuned vented system. An-
other is an approximately 24-dB-per-
octave cutoff rate in its bass response
below the system resonance frequen-
cy.

So what does a TL system sound
like? And what will we get for our
efforts in building such a complex en-
closure? Those are good questions,
and is where the arguments come in
between audiophiles. Typically, a well-
designed and -built TL system is prized
for having a very smooth, clean, pure,
and undistorted bass response. Au-
diophiles who like classical or jazz mu-
sic really go for this design. But, on the
other hand, if you like lots of bass
“punch” or “sock” you might be hap-
pier with one of the other designs. Let’s
get to those next.

LISTING 2

110 LET Y=B*E/D

The Isobaric System. As you can
see in the cutaway view in Fig. 5, the
isobaric system uses two identical (this
is important) bass drivers, wired in-
phase and one behind the other, and
mounted in a short tunnel. The tunnel
should be just long enough to allow
the magnet and frame of the front
driver to clear the cone of the back
one, even when the rear driver’s cone
is oving in-and-out its maximum dis-
tance while being driven by the am-
plifier. Beyond that, the rest of the
enclosure is just like any other sealed,
acoustic-suspension box, with one im-
portant exception: the volume re-
quired for the box behind the second
driver is only half of what would be
required for just one driver alone! We'll
find out more about that in a minute.

The concept behind the isobaric
system was first described in the 1950s
by Dr. Harry £ Olson, then working at
RCA. Included in his description was
the curious halving of the required
box volume. But it wasn't until the mid-
dle 1970s, when a company called
Linn Products, of Glasgow, Scotiand
marketed a speaker called the "lso-
parik.” that the idea became a com-
mercial reality. The system remains in
limited commercial production to-
day.

Now then, just how do we get the
system to work with only half the en-
closure volume normally needed? Do
we just make our box too small, and
live with the thick, muddy, boomy
sound from the resulting high Q"
peak in the driver’s bass output? Of
course not, and here’s why.

For an ‘Isobaric' (dual driver) enclosure deslgn”™
where the drivers have an fo of'B"Hz, a"

Vas of'C", and a Qts of*D", the specifications”
are as follows.”

For an in cabinet bass driver Q of E™:
The cabinet volume is ="X"cu. ft. which "
does not include the volume occupied by *

the two drivers and the space between them.”

And the driver bass resonance frequency”
will be ="Y"Hz"

Would you like to try another driver?”
(1=yes 2=no) and Enter ";F

Good listeningl”

10 PRINT LOW FREQUENCY ISOBARIC (TWO DRIVER) ACOUSTIC” 120 LET X=(C*5.CO0000E-01)/Z
11 PRINT:PRINT 121 CLS:PRINT :FRINT:PRINT:PRINT:PRINT
12 PRINT SUSPENSION LOUDSPEAKER DESIGN PROGRAM” 122 PRINT

13 PRINT:PRINT:PRINT 123 PRINT"

14 PRINT " By" 124 PRINT™

15 PRINT 125 PRINT™

16 PRINT * William R. Hoffman" 126 PRINT

17 PRINT:FRINT 130 PRINT"

20 INPUT “ Proceed? (1=yes 2=no) and Enter “;,P 135 PRINT

22 PRINT:PRINT:PRINT:PRINT: 140 PRINT"

25 ON P GOTO 30, 990 141 PRINT™

30 INPUT * Free alr resonance of driver (Hz) =",B 142 PRINT"

35 PRINT 145 PRINT

40 PRINT " Air volume compliance equivalent of* 150 PRINT"

45 INPUT © one driver (Vas) in cu. fl. =*,C 155 PRINT”

46 PRINT 172 PRINT

50 PRINT ” Free air total Q of driver at” 176 PRINT”

55 INPUT * bass resonance (Qts) =",D 180 INPUT"

60 PRINT 182 PRINT

65 PRINT What is desired completed system Q* 185 ON F GOTO 30, 990
7O INPUT ~ at bass resonance (Qcab) ="E 187 PRINT

75 PRINT:PRINT: 990 PRINT*

100 LET Z=(E/D)*2"(1.149999)-1 999 END
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As we have learned from past dis-
cussions, the requirement for air load-
ing on the cone of a bass driver is
proportional to the mass of the cone
(or sum of the masses of both cones, in
this case) and the force generated by
the “motor” (the magnet and voice
coil), which in this case is also the sum
of both magnets and both voice coils
working together. So if one driver re-
quires a 2-cubic-foot box to perform
optimally, then two identical drivers
connected together in the isobaric
design, having effectively twice the
cone mass, and twice the voice-coil
force, but only the same cone area as
one driver exposed to the air, can pro-
duce the same performance using
only a 1-cubic-foot box. Mathemati-
cally, all we are doing is summing the
cone masses and voice-coil motor
strengths, and applying the same for-
mulas Thiele and Small used to those
summed values. Doing that, we al-
ways getavalue forV s thatis haif that
of one driver.

While the smaller enclosure size is
nice, it is not the only advantage the
isobaric system offers. Because we
have two voice coils operating in
phase together, we aiso have a sys-
tem that can handle twice the power
of a simple sealed box. Those two ad-
vantages—nhalf the cabinet volume
and twice the power—make this de-
sign principle really shine for a sub-
woofer,

The term “isobaric” comes from two
words: “isothermal,” which technically
describes the sound-radiating condi-
fions at low frequencies within the
small volume of air in the tunnel be-
tween the drivers, and “baric,” which
refers to the idea that the front driver
sees a constant pressure on the back
of its cone because of the second
driver—a theoretically ideal situation
(or so the theory goes). Whether that
second point is frue, however, is a sub-
ject of real debate among au-
diophiles, some as adherents, and
others as detractors. Debate aside,
can we design a successful bass sys-
tem with the isobaric principle? Of
course, and here’s how.

Listing 2 is our isobaric design pro-
gram, ISBDES-1.BAS, and is again writ-
ten in generic BASIC. It should be
entered and run following the same
procedures discussed for the first pro-
gram. Once the opening screen ap-
pears, we are prompted for the same

four basic pieces of information: £,
Vas S5, and the value of the com-
pleted system Q we want. For the first
three of those, enter the T/S values of
only one of the drivers—remember
that we are assuming here we have a
reasonably well-matched driver pair
(most are, when of the same man-
ufacturer and type).

As for the “completed system Q"
we discussed that parameter when
we first discussed sealed-box design
in an earlier article, but for thase of us
new tfo the series, here is a short re-
cap: Anylime we enclose the back of
a driver in a small, sealed cabinet the
resulting loading by the mass and
compliance of the trapped air raises
both the bass resonance frequency
and the Q (degree of peaking) of the
speaker al bass resonance. So, of
course our value of completed sys-
tem Q, (technically referred to as
"Qeap- and that's how we will now refer
to if) must be higher than that of the
driver in free air. But then, just what
should it be? Actually there is no one
single value for it. What we actually
have is a choice from a range of val-
ues, depending on how we like our
bass fo sound. Here are some guide-
lines for you to use when making your
selection: For a bass response that is
very clean, but maybe a little on the
“lean” side, you want a Qe Of about
0.5 to 0.6. For a richer, but still very
natural bass sound use a value of
around 0.7. (That value is technically
the best. For those intfo filter design,
our system’s bass response is of
course, a high-pass function, and 0.7
is the coefficient value for a Butter-
worth filter that gives the fastest cutoff
along with the least ripple and phase
shift)

Going on, in using Qg values of

0.8 to 1.0 we need to be careful. With
those, the bass can sound very rich
and full, but if we are not carefulin our
placement of the speakers in our lis-
tening room, they can also end up
giving us two types of problems re-
lated to room acoustics. The first is that
the sound starts to become “thick and
muddy,” especially when the systems
are placed in a corner, or almost any-
where in a small, cubical room. Sec-
ond, room placement of the system
can become quite critical in order to
avoid getting exaggerated standing
waves and other refiection problems.
Systems with Q.5 values of greater

Americanikaciallict

than 1.0 would have a distinct one-
note-bass "boom-boom-boom”
quality, regardless of where they are
placed; while that might work for cer-
fain types of popular music, most
people would find it very annoying to
listen to for any length of time.

Once you have entered all the re-
quired information, the program then
caiculates the volume of the box be-
hind the second driver, and the new
value of the bass-resonance frequen-
cy. Below that resonance frequency
the system’s response will fall off at a
rate of about 12-dB-per-octave, just
like any sealed-cabinet design does,

Once we have our values, it is time
to turn fo the actual design. As before,
all we need is a pencil, ruler, and
some graph paper. To design the tun-
nel between the two drivers, use the
ruler and measure the depth of one
of the bass drivers, and then its front-
cone depth. Deduct the second
measurement from the first, then add
about 1 to 2 inches to allow for cone
fravel to determine the spacing in our
short tunnel. That done, we can then
just follow the drawing in Fig. 5to com-
plete aur cabinet design.

(Note: If you like, you can use the
ENCDES-1.BAS program presented in
my earlier article, "Designing your
own Loudspeakers,” Popular Elec-
tronics February 1994, to help design
your box. Just enter the box volume
info that program and it will calculate
a suggested set of dimensions for the
enclosure that will minimize standing
waves and resonances,)

How is our system, once built, likely
o sound? The answer is that the bass
response will be pretty much set by
the value of Q.5 We choose, and
therefore, as described above. But
aiso, the relatively small cabinet and
much higher power capacity willadd
toits appeal. In fact, the halving of the
required cabinet size might aliow us to
use a bigger bass driver than origi-
nally planned and still get a man-
ageable box size. And a bigger driver
will get us even more bass power out-
put,

The Dual-Chamber Tuned-Band-
pass System. When we go shop-
ping for a speaker system, what we
often see as far as a subwoofer goes is
just a simple box with a hole or portin
one side. Not very impressive looking,
but when we hear the mighty bass

sowonoa(3 sejndod ‘9664 sune

[2]
(7]



June 1996, Popular Electronics

&
o

coming from such systems, we imme-
diately know—that is the one for us!

What we are looking at is a "dual-
chamber tuned-bandpass” sub-
woofer, and it is shown in a cutaway
view in Fig. 6. In that illustration, the
fact that the design has two cham-
bers is obvious, and we can see that
the active bass driver is mounted into
one wall of the interior divider within
the system. The divider also creates a
sealed air volume behind the driver,
while the drivers front faces into an-
other chamber that is vented through
a port into our listening room. By now,
most of us would right away recognize
that the vent and front-air volume
create aresonant systemn, like any nor-
mal tuned-port or “bass-reflex” de-

! L
ENCLOSURE
VENT LINED WITH
e ABSORBENT
: MATERIAL J. DRIVER

Fig. 6. Though complex 1o design, the
dual-chamber, tuned-bandpass speaker
can produce outstanding bass.

sign, and that the rear chamber is just
a standard acoustic-suspension
sealed box. So what we have here is
those two designs mated together.
While mating the two designs ob-
viously works well, the process of
doing so can get very complicated.

But with our next program,
BPDES-1.BAS, shown in Listing 3, our
personal computer will do all the hard
math for us, making things very much
easier.

But, first, a litle background on the
system. Although a patent was issued
for a design called a “pass-band”
speaker, a forerunner of the design
shown here, in the 1950s, the world
really did not become aware of it until
1979.That's when an engineer named
Laurie Fincham, then with KEF loud-
speakers in England, published ¢ pa-
per on his development of the design.
Indeed, KEF still manufactures aline of
loudspeakers using the design princi-
ples Fincham had worked out. Then, in
1989, another engineer, E. R. Geddes,

LISTING 3
100 PRINT:PRINT:PRINT:PRINT:PRINT 440 PRINT
110 PRINT" DESIGNING A DUAL CHAMBER BANDPASS * 445 PRINT" In order to calculate the length of the duct used to®
115 PRINT 450 PRINT" tune the front enclosure to the deslired frequency, *
120 PRINT* SUBWOOFER SYSTEM® 455 PRINT*® a value for its diameter must be selected, Enter any®
125 PRINT:PRINT 460 PRINT® value of 1 In. to 6 Inches that Is convenient to use.”
130 PRINT® by* 465 PRINT
135 PRINT 470 INPUT" Chosen duct diameter (in Inches) =*,D
140 PRINT" Wiliam R. Hoffman® 475 PRINT

190 PRINT:PRINT:PRINT

200 PRINT" What Is the free alr bass resonance frequency of the"
210 INPUT* driver (o), in Hz, ="FS

215 PRINT

220 PRINT® What is the drivers alr volume compliance®

225 INPUT" equivalent (Vas) value, in cu. fi. ="V

230 PRINT

235 INPUT* What Is the drivers total Q is free air (Qts) =",Q

240 PRINT

245 PRINT"® What is the desired low frequency cutoff®

250 INPUT* of the system =";FL

255 IF FL>FS THEN 290 ELSE 260

260 PRINT

265 PRINT® Your chosen value of cutoff requency Is fess than the*
266 PRINT" free alr resonance frequency of the driver, which is *
267 PRINT" not permitted. Do you wish to try again wih another*
268 INPUT® value? (1=Yes, 2=No) and Enter;A

270 IF A=1 THEN 240 ELSE 990

290 PRINT

300 LET VF=(1.200000"Q)"2"V
310 LET A=FLAFS/Q)

320 LET B=A+9.499999E-01
325 LET FH=B"(FS/Q)

330 PRINT" For the system we are currently designing, the *
340 PRINT® bandpass high and low frequency limits are going®
345 PRINT" to be:"

350 PRINT

355 PRINT" Low frequency cutoff ="FL"Hz.

360 PRINT

365 PRINT" High frequency cutoff ="FH"Hz.

370 PRINT

375 PRINT*® Do you wish to continue with these values?”

380 INPUT® (1-Yes, 2=No) and Enter =";8

385 IF B=1 THEN 400 ELSE 387

387 PRINT
390 PRINT"
395 INPUT*®

Do you wish to try another value of ow frequency”
cutoft? (1=Yes, 2=No) and Enter =",C

396 IF C=1 THEN 240 ELSE 990

400 PRINT

410 LET QT=A+3.700000E-01
420 LET VB=V/(((QT/QY*2)-1)
430 LET FB=QT*(FS/Q)

480 LET DA=(D/2)23.145900
485 LET DL=((2691°DAY{(VB*(FBA2)))-(8.799999E-01"SQR(DAY))
490 LET VT= VF+VB

500 PRINT* For the chosen duct diameter of “D® Inches, the *
510 PRINT® required duct length ts ="DL"Inches.

520 PRINT

530 PRINT" Is this value of duct length satisfactory?”

540 INPUT" (1=Yes, 2=No) and Enter =";E

550 IF E=1 THEN 600 ELSE 560

560 PRINT

565 PRINT" Do you wish to try another value for duct diameter?”
570 INPUT" (1=Yes, 2=No) and Enter =*;F

575 IF F=1 THEN 465 ELSE 990
600 CLS:PRINT:PRINT:PRINT:PRINT:PRINT

610 PRINT® For a bass driver with a free alr resonance of*FS"Hz,”
620 PRINT® and a value of free alr Q (Qts) o1"Q", and an al’*
630 PRINT® volume compliance (Vas) of"V*, the bandpass bass *
640 PRINT® system has the following specliications:*

650 PRINT

660 PRINT® Lower cutoff frequency ="FL"Hz.

670 PRINT

680 PRINT*® Upper cutoff frequency ="FH"Hz.

690 PRINT

700 PRINT" Volume of front box ="VF"cu. ft.*

710 PRINT

720 PRINT" Volume of rear box ="VB*cu, ft."

730 PRINT

740 PRINT* Total volume of both boxes ="VT"cu. ft.
750 PRINT

760 PRINT" Front box tuning frequency ="FB"Hz.

770 PRINT

780 PRINT"® Tuning duct specifications:”

790 PRINT" Duct diameter =*D"Inches.”

800 PRINT* Duct length =*DL"inches.”

990 PRINT

991 PRINT" Do you wish to try another design?*®

992 INPUT" (1=Yes, 2=No) and Enter =";X

993 IF X=1 THEN 190 ELSE 985

995 PRINT

996 PRINT" Good listening!”

999 END
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published a technical paper that ex-
tended Fincham's work by creating a
system with two, three, or even more
vented chambers, both on the driver’s
front, and its back side. Also, Dr. Amar
Bose, of the Bose Corporation here in
the U.S., saw the use for those designs,
and in 1985 took out a patent on the
double-chamber, double-tuned sys-
term—which they jealously guard!

So why all the sudden activity in the
last 10 years? Because despite the
complexity of the design, it really
works, and works welll Here's why:

Figure 7 shows the frequency re-
sponse of a typical dual-chamber
tuned-bandpass system. Note that
this is indeed a frue bandpass design,
with our particular configuration hav-
ing a cutoff slope of 24 dB-per-octave
on either side of the pass band, just
like a regular tuned, vented box. And
note that no elecitrical crossover is ac-
tually required—a big advantage
here since, for low frequency use, in-
ductors and capacitors must be very
big—and expensive! We get that
bandpass response because the driv-
er is entirely inside the enclosure, and
the only sound comes out of the vent.
Literally, the vent and the bass-reso-
nance frequency of the driver shapes
the entire response of the system, an
important point to remember.

But, as we have said, such a system
does become very complex to de-
sign. The bass cutoff frequency of the
driver in the sealed portion of the
cabinet must match the tuned fre-
quency of the front, vented part. And
the @ of the driver in the sealed box
must be adjusted to match the @ of
the vented front box to get the proper
bandpass-response function. Further,
because all those factors interact with
each other, the bandpass system def-
initely is not a “cut and try” design.

So here is where the design pro-
gram really helps us. By simply enter-
ing a driver's T/S values, and the
bandpass low-frequency limit we
want, the program designs our entire
system for us. It calculates an exact set
of vaiues for both front and back air
volumes, as well as the vent dimen-
sions, and the bandpass-frequency
limits, without our having to do any
actual construction work. If our calcu-
lated design doesn't suit us in some
way, we can then try other drivers with
different T/S values until we find the
combination that we want.
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Fig. 7. Here's the frequency response of a typical dual-chamber, tuned-bandpass

speaker.

Designing Our System. Just like the
other systems, use a pencil, ruler, and
graph paper to sketch out the final
box design from the information sup-
plied by the program. When design-
ing the vent, use the largest diameter
possible that will fit within the avail-
able space in the front box. That will
help prevent “wind noises” due to tur-
bulence in the air stream (which can
be significant} through the vent. Re-
member, if the vent is so large that it
occupies more than about 15% of the
volume of the front enclosure, then
adjust the box’s dimensions accord-
ingly so that its free volume stays at the
value calculated by our program.
Here, again, the ENCDES-1.BAS pro-
gram can help us by getting our box
dimensions for us.

It is a good ideq, as Fig. 6 shows, to
line the front chamber with a single
layer of Fiberglas batting (not paper
backedy) or a similar absorbent mate-
rial to reduce standing waves in the
enclosure. However, never place any
loose damping material in the front
cabinet, Such material would tend to
flop around inside the box, in time with
the motion of the bass drivers cone,
and, as Fincham observed, make odd
“chuffing” noises and even upset the
system’s tuning; make sure all damp-
ing materials are securely attached
to the chamber’s walls.

Even with the bandpass action of
our system, some kind of electrical
low-pass filter (even a simpie one like
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that designed by the XDES-1.BAS pro-
gram in the articie "Designing Loud-
speaker Crossovers,” which ap-
peared in the July 1995 issue of
Popular Electronics) should be used.
If possible, limit the upper frequency
range to about twice that of the vents
specified upper cutoff frequency.
That is important because, even with
its resonant tuning, it is still possible to
get some direct sound output from
the vent at higher frequencies.

Some Final Thoughts. The only
other things to keep in mind about
any of these designs is that, in building
them, use the same, simple, com-
mon-sense procedures that everyone
else does in building a speaker sys-
tem. Use good, heavy ¥-inch materi-
al, like chipboard or, better yet, floor
underlayment for the boxes. Glue,
and screw or nail all joints together,
reinforcing them as necessary. Make
sure that there are no cracks or other
unintended openings in the finished
system. As necessary, even put some
silicon sealer around the drivers rim
for a tight seal.

Especially watch out for air ieaks
around where the wires for the driver
enter the box at the speaker termi-
nals. Alse, use a good grade of wire, at
least 18 gauge or better, for making all
electrical connections. Finaily, make
sure that the speaker wire is stapled
downto the boxwallto prevent it from
buzzing or rattting. [ ]
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CHOOSING
THE RIGHT
SCANNER

Here are some tips for buying the scanner

that’s right for your needs and budget.

BY KARL T. THURBER, JR.

sk anyone with a scanner ra-
Adio and he or she will probably
tellyou that it brings in some of
the most exciting listening of all. Scan-
ners can be the fastest and most relia-
ble sources of local news and drama.
And most important, during catastro-
phes and emergencies, the Informa-
tion your scanner offers could save
your life or protect your property.
Although they're not yet everyday
househoid appliances, scanner radi-
0s are becoming easier to use and
have moved into the consumer mar-
ket. After initial programming, you sim-
ply turn on the scanner to listen in on
police, fire, medical-emergency.
truck, bus, railroad, marine, amateur-
radio, military, taxi, news-media, gov-
ernment, paging, business, and indus-
frial services. You can tisten at home or
use a handheld or mobile scanner to
monitor exciting communications
wherever you go. Its all great fun, but
fo get the most out of the scanning
hobby you should make sure you
have the scanner that's right for you.

Scanner Technical Specs. For ex-
pensive gear like scanners, you
should know exactly what you're after
when you shop. Do you know what to
look for in a radio? How well must a
scanner radio perform to meet your
needs?

Those questions are not easy to an-
swer, selecting a scanner radio can
be difficult. Obviously, the perfor-
mance of the radio you buy should be
as good as possible, consistent with
the state of the art and with your

pocketbook. But how good is “good
enough?” We'll try to answer that
question, first by giving you some idea
of what goes on under the scanner’s
hood.

A scanner can be defined as any
recelver that can switch automat-
ically between four or more channels,
stopping when a signal is detected
on one of them. Functionally, most
programmable scanners consist of
the microprocessor, memory, display
and display driver, keyboard, power
supply, and the receiver. Most re-
ceivers are superheterodynes be-
cause certain of their features, such
as amplifying the signal and rejecting
interfering ones, are best accom-
plished at a fixed frequency.

Here are some important features
and functions of scanners that you
should familiarize yourself with:

Conversion Scheme: A single-con-

- version radio involves conversion to
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only one fixed frequency, the inter-
mediate frequency (IF). There are also
double-conversion sets, and some
scanners use a third IF in a sophisti-
cated triple-conversion scheme. The
latter scheme is the most expensive,
but it's the best choice because a
good design:can eliminate prac-
tically all undesired signals or “birdies.”

Frequency Coverage: The most
common frequency ranges
monitored by scanner buffs are 30-50
MHz (VHF low band), 144174 MHz
(VHF high band), and 450-512 MHz
(UHF). Most scanners now include the
406- to 420-MHz, Federal govern-
ment, land-mcbile band, and the
420- to 450-MHz amateur band.
Scme also include the 72- to 76-MHz
VHF midband. Those bands use nar-
row-band frequency modulation
(NBFM). The VHF civilian aircraft band
(108-136 MHz, in AM mode) is another
good target for monitoring. The 825-



to 845-MHz cellular mobile band and
the 870- to 890-MHz celiular base
band, sometimes lumped together
and called the “"microwave mobile”
band would also be of interest, but
you are not legally allowed to listen to
them using a scanner or other radio.

Few radios include the military UHF
aircraft band (225-400 MHz, in AM
mode). But many scanners boast that
they cover practically all frequencies
(except for all or most of the 800-MHz
band) to 1.3 or 2 GHz. Most scanners
have an LCD frequency display and
allow keypad entry of data, and some
also have a tuning dial for entry.

Recelving Modes: Most VHF and
UHF signals you'e likely to intercept
use NBFM, so all scanners receive
NBFM. Other, lesser-used modes used
by speclalized services include wide-
band FM (WFM), AM, and single side-
band (SSB). For maximum versatility, all
major modes should be supported.
That is especially important if the
scanner also covers long-wave, me-
dium-wave, and shortwave frequen-
cies, as some now do.

Sensitivity and Signal-to-Noise
Ratio: Sensitivity refers to the weakest
signal voltage the radio will respond
to readably; the lower the number,
the better. It's typically defined as the
input signal level necessary to give a
“signal plus atmospheric noise” or
“S+ Noise/Noise” (S+ N/N) output from
the radio at a specified point above
the radio’s internal noise. That nor-
mally is specified as 10 dB, a log-
arithmic ratio between the two power
levels. In a sensitivity specification, the
smaller the number of microvolts, the
more sensitive the radio. Agood scan-
ner radio could have a stated sen-
sitivity of "0.5 microvolt for a 10-dB
S+ N/N ratio.”

Selectivity: Selectivity refers fo how
well the radio rejects signals on adja-
cent frequencles, the desired signal
window being referred to as the ra-
dio’s bandwidth or bandpass. The
overail width of a radio’s bandpass
commonly is stated as the two points
at which an interfering signal is re-
duced by 6 dB and by 60 dB, though
some manufacturers use other points
that make comparison difficult, The
sharper the selectivity, the better.
Average NBFM selectivity for a good
scanner is about 30 kHz or so. Selec-
tivity in other modes varies widely and
often is adjustable: WFM is 150 kHz or

more, AM is 610 kHz, and SSB is from
2-4 kHz.

image Rejection: Image rejection
is the ability to reject the undesired
“ghost signal” generated by the mix-
ing or heterodyning characteristics of
superhets. In the superhet, the image
is offset from the actual frequency by
twice the If To improve image rejec-
tion, high IFs are used so the image
and frue signals are widely separated
and thus are easier fo filter.

Dynamic range: Dynamic range
refers fo the range between the set's
internal noise level (or minimal ac-
ceptable signal level) and the “over-
load point,” the level at which signat
overloading occurs. Its the ability of a
scanner to handle extremely strong as
well as extremely weak signals. Dy-
namic range is measured in dBs; most
modern communications receivers
have a dynamic range of 70 dB or
more. However, few scanners handle
overload well, so that spec is rarely
stated by manufacturers.

Intermodulation and Birdies: In-
termodulation results from a radio
having Inadequate dynamic range. it
is internally generated interference
(spurlous signals) produced when
strong slgnals mix together. Inter-
modulation is recognizable because
of its typically distorted contents and
its appearance at numerous frequen-
cies.

Closely related to intermodulation

are “birdies”: all scanners and other
receivers using frequency-synthesized
clrcuits generate them. Those un-
wanted signals might interfere with
your scanner’s search function. If dur-
ing search the radio encounters a
birdie, scanning might stop and you
must manually restart it,

Most high-end, triple-conversion
scanners are relatively free of birdies,
but all scanners have them. Many
manuals include a list of such fre-
quencies for your convenience, and
some computer-control scanner pro-
grams even let you set up a “birdie-
control file” for your scanner and by-
pass or lock them out.

Most scanners sold today have ex-
cellent sensitivity and reasonable se-
lectivity, but many suffer from inter-
modulation and image interference
from strong signals. Those deficiencies
often show up only when you connect
the scanner to an outdoor antenna.

Features to Look For. Now that
we've covered the basics, it’s time to
examine what scanner functions can
be useful to you. Ifs not enough to
consider that the basic scanner pass-
es over a number of selected fre-
quencies, stops scanning when a
transmission is received, and con-
tinues scanning after the fransmission
ends. Today’s radios go far beyond
that fundamental capability. They are
multi-channel, frequency synthesized,

||KCSKT0's Radio Page

Document Title:

Document URL:

hitp: /7werw.c3.nmsu.edu/ “thhariel/scanner/scanner. html
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Fig. 1. While the main emphasis is on scanning and scanner mods. there's information
on other aspects of radio on KC5KTO's Web page, including several beginner-oriented

scanner FAQs you can download.
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microprocessor-controlled, automat-
ic VHF/UHF receivers with nonvolatile
memories; such features contribute to
making scanning convenient, easy,
and fun. Furthermore, advanced
search features aljow you to capture
and monitor unknown signatls, and
automatically store their frequencies
in memory for recall later.

One of the basic features your
scanner will come with is a keyboard,
which is the main tool that lets you
command a variety of functions.
Some of those functions include con-
venient digital display of frequencies
and channel numbers; direct chan-
nel access {fo avoid having to step
through all channels); a manuai
channel-access capability; un-
wanted-channel lockout (to keep the
scanner from “hanging” on busy
channels); a priority channel for im-
portant transmissions (critical if you
must always monitor a certain fre-
quency); programmable search, with
adjustable upper and lower ranges;
and a digital clock display.

Other basic features include a built-
in antenna and speaker (but with ex-
ternal antenna and speaker jacks),
volume and squeich controls, a bright
display pane!, frequency synthesis
(meaning no crystals are needed),
and track-tuning for even reception
across an entire band of frequencies.

While those are the basics, you
might want to consider some nice-to-
have features like: control of auxiliary
equipment (fape deck, lights, or
alarm) when fransmissions occur, au-
tomatic squelch, adjustable scan de-
lay (fo prevent missing fransmissions
when “calls’ and “answers” are on the
same frequency). and service search,
which gives you access to pre-
programmed signal categories {such
as amateur, police, fire, marine, etc).

Other convenience features in-
clude multiple channel banks to or-
ganize scanning coverage,
coverage of all popular VHF/UHF
bands, a line-output jack, count ca-
pability (fto automatically count the
number of transmissions on each
channel to determine active frequen-
cies), autoload (in which active fre-
quencies discovered in searching
can be automatically programmed
info unprogrammed channels), and
continuous tuning using a variable-
frequency oscillator (VFO), in addition
to programmabile tuning.

{Grovelink Home P )

B ST L

Fig. 2. The Grove Enterprises home page, GroveLink, is offered by this major scanner

and shortwave radio dealer, and it contains a good deal of useful scanner information

and an online catalog.

Still other nice features include an
afttenuator contro! (fo reduce over-
load from strong signals), a hold fea-
ture (to let you stop a scan or search
easily), preprogrammed weather-
channel access, a signal-sirength
meter, optional high-speed scanning,
a recorder output, and a computer
interface (more on that later).

Mobile, Base, or Handheld?
Scanners come in a variety of models
to meet differing user needs. You can
buy a small, battery-operated hand-
held scanner, an AC-powered base
or desktop scanner, or a mobile scan-
ner that connects to your auto’s elec-
frical system. If you spend a lot of time
driving, your choice might be a
mobile unit; if you're in and out of your
car, office, or home, you might prefer
a handheld model; and if you do
most of your listening in your office or
home, a base unit would be best.

There are tradeoffs between the
three types. Base and mobile scan-
ners have larger displays and deliver
more audio than do portables. Some
handheld units are more prone to in-
terference when connected to out-
door antennas than are base models.
Also, most handheld scanners have
small speakers that do not compete
well in a noisy environment. In that
case, an external speaker or an ear-
phone could be a good add-on.

Of course, when severe weather
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knocks out the power in your home,
there’s nothing like having a battery-
operated scanner to monitor
weather, power-utility, police, and fire
channels. As a rule, handheld scan-
ners are somewhat more expensive
than base units with comparable fea-
tures and performance.

Many scanners are capable of
more than one application, having a
dual power supply that aliows 117-
volt-AC or 12-volt-DC operation. in
such units, you can use AC adaptersto
charge batteries and power the
scanner when plugged in.

Programmable (frequency-syn-
thesized) scanners, which don't re-
quire cumbersome crystals have
almost completely replaced crystal-
confrolled models. Programmables
are now relatively inexpensive so that
it doesn't make sense to buy a crystal-
controlled unit for most uses. is also
unwise to invest in an inexpensive,
preprogrammed scanner that you
can't reprogram.

Scanner Control by Computer.
Programmable radios, with their dig-
ital circuitry, make it practical for you
to effectively extend the set’s front-
panel controls to your computer's key-
board. Today’s high-end scanners
can be controlled externally by a
computer, although admittedly that
significant capability isn't yet impor-
tant 10 many scanner owners.
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Fig. 3. The CompuServe HamNet Forum is a place where you and others who share

interests in radio hobbies can meet.

Many deluxe scanners afford
“smart,” computer-controlled func-
tions for sweeping frequencies and
for loading of area frequencies. They
have interface ports (usually RS-232
serial-based) that allow computer
control of most functions, To that end,
several firms have developed soft-
ware to control the scanning pattern
and other frequency functions of vari-
ous ICOM, Kenwood, Yaesu, JRC, ACR,
Uniden, Radio Shack, and other scan-
ner radios, communications re-
ceivers, and amateur fransceivers.

Some control programs allow com-
plete management of all radio func-
tions that are addressed to the radio’s
microprocessor. That means that in
some cases you can even perform
functions that are not available
through front-panel, manual controls.

Computer-controt programs offer
you full automation of all micro-
processor-controlled radio functions
and parameters, including tuning,
mode, band selection, scanning,
sweeping, and memory. Tasks can in-
clude scanning of frequencies from
banks of preprogrammed frequen-
cies; searching a user-selectable fre-
quency range; automatic loading of
frequencies, mode, and signal de-
scriptions from disk; and scanning of
multiple groups, banks, or search
ranges at the same time, in a single
scan pattern.

Other computer-based features
often include spectrum analysis,

multi-radio scan strategies, logging or
recording of intercept data to a file
(including frequency, date and time,
signal strength, air time or duration,
the number of signal “hits,” and even
location), and exporting and import-
ing of data to and from other storage
formats.

Of course, to do all that, you need a
PC. appropriate software, and some-
times additional hardware. You might
go slowly with computer control at
first, because its setup can compli-
cate your enjoyment of the hobby.
However, consider purchasing a
scanner—especially a desktop unit—
with built-in control capabilities or op-
tions you can easily implement Iater.
Having such capabilities will open up
fremendous future possibilities.

Your First Scanner. Having ab-
sorbed the technical details, specs,
and features, how do you wisely select
your first scanner? Trying to answer the
question “which scanner is best?” is
much like figuring out “which car is
best?” To do either, you must list your
goals, objectives, and requirements.

Your first scanner should cover at
least the basic VHF fow, VHF high, and
UHF NBFM bands, and possibly also
the VHF AM aeronautical band. The
number of channels you need de-
pends on where you live, but in busy
urban areas you probably should
have a scanner with at least 20 or 30
channels, possibly more. A search
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function is a near-must; channel tock-
out and at least one priority channel
are aiso important for enjoyable lis-
tening.

There are many excellent scanners
o choose from today; you should be
able to find a good first scanner for
about $200. Suitable entry-level scan-
ners are available from Radio Shack,
Uniden, and others.

Buying a New Scanner. Buying a
quality. brand-new scanner at the
outset is fine if you can afford to do so.
You have the warranty backing of the
dealer and/or manufacturer, and you
know can easily find out the specs the
scanner should meet. That way, if the
radio doesn't measure up, you can
usually return it,

Still, when placing your order for a
new radio, don't rely totally on the
salesman and the ads. Obtain the
spec sheets, query experienced
friends, consult reviews published in

SELECTED SCANNER CLUBS

Scanner monitor radio clubs offer you
a number of benefits with membership.
Typically, those include a technical ad-
visory service, scanner frequency lists
for your area, regional frequency direc-
tories, & subscription to the club’s news-
letter or magazine, access 10 a club
BBS, free classitied ads, and various
membership paraphernalia (ID cards
and certificates, bumper stickers,
spectrum charts, etc). Here are se-
lected regional and national scanning
clubs:

All Ohio Scanner Club: A relatively
small chub is the All Ohio Scanner Club
that publishes the American Scan-
nergram. Although concentrating on
Ohio and the Northeastern states, it
covers some frequency information
from other states, product reviews, and
scanning tips. Annual dues are $18.50.

Beareat Radio Club: The Bearcat Ra-
dio Club, with over 10,000 members,
covers the US and Canada. It pub-
lishes National Scanning Report and
operates a Sscanner BBS at
513-298-3663. The club reportedly is
endorsed by Uniden.

- Northeast Scanner Club: This club
covers- Maine through Virginia. It
focuses on UHF and VHF public safety,
aircraft, and military scanning, and it
publishes Northeast Scanning News.

Radio Communications Monitoring
Association: The world's largest scan-
ner club is the Radio Communications
Monitoring Association {(RCMA). RCMA
covers all activity above 30 MHz. It pub-
lishes a monthly newsletter, Scanner
Journal.
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Following are selected books, maga-
zines, and newsletters of interest to
scanner information seekers. These pri-
marily are sources of scanner radio
technical information, although some
have pricing data, operating tips, and
frequency lists. Addresses for many of
these resources are in the "Names and
Numbers” box, and most of the books
are available from CRB Research Books
and Radio Bookstore.

Books

AIR SCAN Guide to Aeronautical
Communications. This 1995 book, now
in the 6th Edition, is one -of the most
comprehensive guides to monitoring
26-896 MHz aeronautical communica-
tions yet compiled. lt's written by Tom
Kneitel, and costs $18.95.

Radio/Tech Modifications and Lost
Users Manuals, by Artsci Publications.
Artsci specializes in reference publica-
tions. Radio/Tech Modifications, avail-
able in several series for Alinco,
Kenwood, ICOM, Standard, Yaesu, and
other radios and scanners, are $19.95
each; and Lost Users Manuals, at
$19.95, offers condensed VHF/UHF
mobile, handheld, and scanner pro-
gramming and operating instructions.

BBS Radio: The National Directory of
Radio Hobby Bulletin Board Services.
Mike Witkowski lists several-hundred
BBSes that address various aspects of
the radio communications, including
BBSes of interest to radio amateurs,
SWLs, and scannists. Most BBS listings
show the boards name, area code, tele-
phone number, and location. It's $9.95
from Tiare Publications.

Les Mattson's Dictionary of Scanner
Terms, Slang and Abbreviations. This
110-page aiphabetical directory is a
roundup of on-the-air scanner terms,
slang, jargon, and abbreviations. Po-
lice, fire, emergency medical, military,
and federal terms are covered. The
1993 book is $12.95 from DX Radio Sup-
ply.

Listener’s Lawbook. You can find out
about legal scanning restrictions in the
second edition of this paperback. Com-
piled by Frank Terranella, it discussesin
some detail how the law affects your
listening enjoyment. It's $9.95 from
Grove Enterprises.

the radio books and magazines, and
study the scanner specification and
comparison guides often found in
dealers’ catalogs.

If you buy locally, you might pay
more for your scanner than if you shop
nationally. But there’s a great deal to
be said for local convenience. Aimost
every community of any size has a
Radio Shack nearby. Also, discount
stores like WalMart, Kmart, Service
Merchandise, and Circuit City sell

SUGGESTED READING

Monitor America, Third Edition. This
800+ page, 1995 book is published by
Scanner Master and covers major met-
ropolitan areas. Police and fire radio
codes and unit identifiers are listed for
several cities. It's $29.95 from Grove En-
terprises.

Police Call Radio Guide. This com-
prehensive reference is published an-
nually in nine regional volumes by
Hollins Radio Data. lt's sold at Radio
Shack and farger book stores. The 1996
editions also contain selected business
listings.

Scanners & Secret Frequencies. This
1993 book by Henry L. Eisenson is a
318-page handbook for scanner users
that covers practically every aspect of
monitoring. A large reference section
lists scanner resources and must-have
information in several categories. It's
$19.95 from INDEX Publishing Group.

The Scanner Listener's Handbook.
This 1989 book by Ed Soomre, N1BFF,
though now 7 years old, is an excellent
“how-to” look at scanning from 25 to
2100 MHz. The 130-page illustrated
book is $14.95 and is available from
Tiare Publications.

The Scanner Modification Hand-
book, Volumes 1 and 2. In these two
books, Bill Cheek shows how you can
make relatively simple equipment modi-
fications and changes for-a much-en-
hanced scanner. Volume 2 includes a
listing of all known VHF/UHF scanning
radios, alignment instructions, and
guidelines on used scanners. Each is
$18.95 from COMMTronics Engineer-
ing.

Scanner Radio Guide. Larry M. Bar-
ker's 1993 book is a beginner-criented
introduction to scanning. lts chapters
include discussions on choosing a
scanner, and an index includes a listing
of scanner frequencies in use nation-
wide. The 148-pager is $14.95 from
HighText Publications.

The "Top Secret” Registry of U.S.
Government Radio Frequencies, Eighth
Edition. A very authoritative source of
sensitive government frequencies in the
range of 30-420 MHz is this Tom Kneitel
book. A guide to federal monitoring, it's
published by CRB Research Books at
$22.95.

Tune in on Telephone Calls, Third Edi-

scanners, although they carry just o
few models and stock few accesso-
ries. Department stores sometimes of-
fer entry-level scanners, but their
prices could be expensive.

Buying from the 800-number mar-
ket is fine, and can net you the best
“street price.” Most mail-order ven-
dors are reputable, though using a
credit card adds some extra protec-
tion. But check on post-sale service:
ascertain who will back the equip-
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tion. This 1996 book by Tom Kneitel is a
guide to intercepting cellular, cordless,
and other wireless telephone calls on
scanners and shortwave receivers.
Techniques, frequencies, stations, and
applicable laws are covered. It's $16.95
from CRB Research Books.

The Ultimate Scanner. The third scan-
ner modification guide by Bill Cheek,
this 1995 book updates the popular se-
ries. The book purports to be a "sys-
tem” that tells you how to cover all
bands and channels with your scanner
and to have complete control of every-
thing that comes from your scanner's
speaker. It's published at $29.95 by IN-
DEX Publishing Group.

Magazines and Newsletters

Popular Electronics. The magazine
you're reading right now contains the
monthly column Scanner Scene, as well
as classified ads, both of which are of
interest to scanner enthusiasts.

Monitoring Times. This monthly,
newspaper-style journal, published by
Grove Enterprises, focuses on SWL,
scanning, and other radio-hobbyist pur-
suits. A one-year subscription is $19.95.

National Scanning Report is a nation-
al, bimonthly scanner magazine pub-
lished by the Bearcat Radio Club. It
emphasizes equipment reviews, scan-
ner mods, and the latest frequencies of
interest to hobbyists.

U.S. Scanner News. This monthly is
for the scanning hobbyist and covers
antennas, FCC information, frequen-
cies, public safety, satellites, books, be-
ginner topics, and more. Subscriptions
are $18 from U.S. Scanner Publications.

The Universal Radio Sales-Alert. This
is a sales newsletter published by Uni-
versal Radio every 10 days or so that
includes used equipment, demos,
closeouts, and special sales. You can
use it to check on radio pricing and
availability.

The World Scanner Reportis for those
who like to follow the fatest scanning
technology. WSR offers guidelines, pro-
cedures, and methods, and It gets into
scanner “hacking” and modifications in
detail. Troubleshooting, problem diag-
nosis, alignment, and maintenance are
covered. A one-year subscriptionis $25
from COMMTronics Engineering. W

ment in case something goes wrong.
Inquire as to refund and exchange
policies. There might be a restocking
charge should you return your radio.

You'll probably notice that the best
buys are often from reputable mail-
order dealers. SO be sure to peruse
and compare ads by Ace Communi-
cations; Amateur Electronic Supply;
Associated Radio; Barry Electronics
Corp.; C. Crane Co.; Communica-
tions Electronics; Electronic Distributors



Co. (EDCO); Electronic Equipment
Bank (EEB); Grove Enterprises; Ham Ra-
dio Outlet; The Ham Station; Lentini
Communications; Scanner World,
USA; Universal Radio; and other well-
known radio dealers.

Buying a Used Scanner. Of course
anybody with sufficient cash can buy
a brand-new scanner, but if your fi-
nances are tight, you can save money
by buying a used scanner of recent
vintage. Depreciation takes its toll on
scanners, so on older radios, cost de-
creases considerably. Actual prices
depend on the condition of the
equipment, sale terms, demand,
availability of the operating and ser-
vice manuails, and other factors. How-
ever, getting a bargain on a used
radio isn't without some risk.

Its helpful to understand scanner
history before you shop. You'll see ra-
dios from several eras at hamfests,
flea markets, and garage sales. But
you definitely should avoid early units
whose fechnology by now has been
franscended several times.

You might see ancient, single-band
converters and tunable VHF receivers
from the 1950s and 1960s, but they're
unlikely to work well by todays stan-
dards. Better-performing, narrow-
band, crystal-controlled units fol-
lowed:; those let you change frequen-
cies without turning a dial. However,
those radios aren’t really scanners be-
cause channel selection was by a ro-
fary switch. i

The first scanners were VHF single-
band, crystal-controlied models, fol-
lowed by mutti-band models. Often,
UHF scanners commanded premium
prices, and some early multi-band,
VHF/UHF scanners required an op-
fional circuit board for each band.

The first programmable scanners—
ones that didn‘t require crystals—
were difficult to program and did not
use keyboard entry or digital displays.
Instead, you had to look up frequen-
cies in a code book and tediously
program the scanner in binary form,
much like the way early PCs were pro-
grammed! Avoid such scanners, es-
pecially if the programming instruc-
fions are not available. More user-
friendly keyboard-programmable
scanners followed. Those were the
real prototypes of the scanners we
enjoy today.

So where should you look for used

This Radio Shack PRO-2033 scanner makes a good entry-level desktop unit. It has
only 10 channels but offers convenient, one-touch access to NOAA weather broadcasts.

gear? Here are some sources 1o try:

Dealer Trade-ins: Your best bet
might be to buy used radio equip-
ment from a dealer, local or mail-
order, who sells clean used radios
fraded-in on new equipment. Dealers
often offer a limited warranty and
even a return privilege, so you could
avoid getting stuck with a useless ra-
dio. Some new-equipment dealers
also accept trade-ins, and have
good reputations among consumers.

Normally, a trade-in is checked
over, and usually put into working
order.In some cases it's reconditioned
fo “like-new” condition. In any case,
the condition should be clearly known
and labeled. Most dealers don't ac-
cept beat-up or modified equipment;
if they do, it’s usually sold “as-is.” Check
to see who pays for repairs after the
return period, and for how long the
warranty is valid.

Hamtfests: Hamfests are great
places to find used radios, but you
must be familiar with the equipment
and be willing o take some risk. Ham-
fests and flea markets are filled with
older scanners. You often can buy
what you need to minimally equip
your scanning listening post for just a
few dollars.

Nevertheless, the watchword at ra-
dio swap meets and hamfests is
caveat emptor—let the buyer be-
ware! There’s little protection from bad
deals. Bargains abound, but it could

pay to be skeptical. Not all sellers are
honest.

Most flea market deals are strictly
on a no-refunds basis, so ascertain
that what you buy is in good shape. Try
outthe radio before you part with your
cash; there’s no warranty but lofs of
risk. It's best to shop with specific
equipment in mind.

Private Sales: Another source of
used scanners is other hobbyists and
the public. Sometimes you'll see used
radios at auctions, estate sales, and
garage and yard sales, or in classified
ads in newspapers, frader sheets, and
radio magazines. There are, of course,
advantoges and disadvantages as-
sociated with private sales; much of
whatwe said about hamfests applies.

In a private sale, you'li normally pay
much less for the radio than if you buy
it from @ dealer. On the other hand,
you're on your own. You must rely on
the seller's word as to the set’s con-
dition and performance; there’s no
warranty, you can’t use a credit card,
and the set could even be stolen.

Buying a used handheld scanner is
riskier than buying a base model be-
cause handhelds are subject to more
physicalabuse, and many have been
dropped. Mobile scanners are almost
as risky a buy, because they're subject
to dust, vibration, and temperature
extremes. Those considerations
shouldn’t dissuade you from buying @
used handheld or mobile scanner,
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but you should be aware of possible
nasty complications after you get the
unit home,

Useful Add-Ons. When you use your
new scanner to listen to a frequency
for the first time, you'll probably want
fo know who you're hearing. Let's look
at some high-tech add-ons that can
help you figure out what frequency is
what.

PerCon, a private company, sells
FCC license information to the public
on CD-ROMs, offering FCC-based
databases for businesses and hob-
byists. PerCon offers extracts from the
FCC Master Frequency Database, or-
ganized by region or group. Five re-
gions cover the U.S., with each
containing an average of 700,000
records. Those are $99.95 each, or
$450 for the set.

More to hobbyists’ tastes is SPEC-
TRUM, a frequency database with
over three-million records. Its 15 fields
include frequency; callsign; radio ser-
vice and class of service codes; trans-
mitter city, county, and state; latitude
and longitude; and the number of
units for vehicle, marine, aircraft, por-
table, and pager services. It's $29.95.

Another version, SPECTRUM for
Scout ($39.95), is for use with the Op-
toelectronics Scout hand-held fre-
quency recorder (which we'll deal
with in @ moment). It has the same
features and data content as SPEC-
TRUM, but it aiso can read and pro-
cess data from a Scout datdfile. The
Scout datafiles can be compared
with SPECTRUM data.

The Scout is a hand-held frequency
recorder that can give new meaning
to “tuning your radio.” It's similar to a
frequency counter, in that it can mea-
sure frequency from 10 MHz to 1.4 GHz.
But the Scout also can capture up to
400 frequencies and store them in
memory, recording up to 255 “hits” on
each frequency.

The Scout serial interface and an
optional “interface converter” let you
connect it to a PC for remote control,
automatic data logging, and down-
loading stored frequency informa-
tion. With the SPECTRUM CD-ROM, you
can download all of your saved fre-
quencies to check against the FCC
database.

In addition, when the Scout is con-
nected to a properly interfaced and
modified Radio Shack Realistic

Pro-2005, Pro-2006, or Pro-2035 scan-
ner, or other radio that conforms to
the ICOM CI-V interface standard
(such as the ICOM R7000, R7100, and
R9000, or the AOR AR2700 or AR8000),
the Scout can automatically tune the
radio to a frequency. That is known as
Reaction Tuning. The basic Scout is
$449; various accessories are avail-
able.

Scanner Repairs. If your scanner is
broken and under warranty, and if the
manufacturer still is in business, there’s
usually little problem. Just send the
unit to the manufacturer or an autho-
rized repair station for repair as you
would any other electronic appli-
ance.

in other circumstances, it can be
very difficult o obtain scanner repairs.
If you buy a used scanner, you have
little recourse if the radio turns out fo
be defective. If you can‘t fix the radio
yourself, you can pay to have the
manufacturer or a service clinic repair
It for you—if you can find either.

Unfortunately, the manufacturers of
many older scanners have gone out
of business and so you might no lon-
ger be able to obtain parts or tech-
nical data. There aren’t many scanner
repair shops, but often a local radio
amateur or radio technician *moon-
lights” by fixing scanners, so check lo-
cally for a repair resource.

Here are two repair centers that
work by mail-order. The first, Electronic
Repair Centers (9490 Franklin Ave,,

The Optoelectronics Scout frequency
recorder can record up to 400 unique
frequencies and store them in memory.
Here, the unit is hooked up to an
AOR2700 scanner to provide Reaction
Tuning capability.
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Franklin Park, IL 60131; Tel.
708-455-5105) repairs Bearcat scan-
ners for a fiat rate and reportedly will
fix some other scanners if the parts are
available. Asecond firm, G & G Com-
munications (9247 Glenwood Drive,
LeRoy, NY 14482; Tel. 716-768-8151), re-
pairs scanners and pagers, stocking
parts for many makes and models.
The latter company also buys and
sells new and used scanners and
parts.

Scanner Modifications. Many
scanner enthusiasts love to modify
their radios. If you're knowledgeable
in electronics and handy with a sol-
dering iron, you'll find many scanners
can be modified in various ways. To
many, the ferm “mod” means to make
a change that lets a scanner receive
cellular frequencies. But there are
other ways you can modify a scanner
as well, such as making changes to
improve audio quality, expanding the
number of channels, or adding a sig-
nal strength meter.

You'll find many modification arti-
cles on the Internet and on bulletin-
board systems (more on those Iater).
Many amateur-radio and radio-hob-
byist CD-ROM software collections
also have scanner mod files, such as
The World of Ham Radio, offered by
AmSoft, HamCall and Elecironics Soft-
ware Compendium, by Buckmaster
Publishing; and the QRZ! Ham Radio
CDROM Cadlisign Database, by Wal-
nut Creek CDROM. Books on the topic
are also available (see the "Sug-
gested Reading” box).

What if you're not inclined to pop
the cover on your scanner? In that
case, you'll be happy to learn that
some firms like Grove Enterprises ad-
vertise a modification-for-fee service
in which they perform tried-and-true
mods on your scanner.

High-Tech Selection Help. Whether
you buy a new or a used scanner,
today you can go online to help you
make your choice, and once you've
made it, you can use many of the
same resources to keep up. You can
use local BBSes, the Internet, and the
online utility services such as America
Online and CompuServe. Let’s exam-
ine each:

Bulletin Board Systems: BBSes can
be excellent sources of information
for scanner buffs, shortwave listeners,



Ace Communications
10707 E. 106th Street
Fishers, IN 46038
Tel. 800-445-7717

All Ohio Scanner Club
Dave Marshall

50 Villa Road

Springfield, OH 45503-1036

Amateur Electronic Supply
5710 W. Good Hope Road
Milwaukee, WI 53223

Tel. 800-558-0411

American Radio Relay League, Inc.
225 Main Street

Newington, CT 06111-1494

Tel. 860-594-0200

AmSoft

P.O. Box 666

New Cumberland, PA 17070-0666
Tel. 717-938-8249

Artsci

P.O. Box 1848
Burbank, CA 91507
Tel. 818-843-4080

Associated Radio Communications
8012 Conser

PO. Box 4327

Overland Park, KS 66204

Tel. 800-497-1457

Barry Electronics Corp.
540 Broadway

New York, NY 10012
Tel. 800-990-2929

Buckmaster Publishing
Route 4

Box 1630

Mineral, VA 23117

Tel. 800-282-5628

C. Crane Company
558-10th Street

Fortuna, CA 95540-2350
Tel. 800-522-8863

CRB Research Books, Inc.
PO Box 56

Commack, NY 11725

Tel. 800-656-0056

COMMtronics Engineering
PO. Box 262478

San Diego, CA 92196-2478
Tel. 619-578-9247

amateur-radio operators, and other
radio hobbyists. Besides thousands of
programs, datafiles, and frequencies
available to downioad, some hob-
byist BBSes have text files with tips on
buying new and used radios as well as
reviews of new equipment, Some ser-
vices also have online classified ads.
A sampling of BBSes of interest to
scanner buffs includes the Grove Sys-
tem/Monitoring Times BBS at

NAMES AND NUMBERS

Communications Electronics
P.O. Box 1045
Ann Arbor, Michigan 48106-1045

DX Radio Supply

P.O. Box 360
Wagontcwn, PA 19376
Tel. 610-273-7823

Electronic Distributors Co. (EDCO)
325 Mill Street, N.E.

Vienna, VA 22180

Tel. 703-938-8105

Electronic Equipment Bank (EEB)
323 Mill Street, N.E.

Vienna, VA 22180

Tel. 800-368-3270

G & G Communications
9247 Glenwood Drive
LeRoy. NY 14482

Tel. 716-768-8151

Grove Enterprises, Inc.
P.O. Box 98

Brasstown, NC 28902-0098
Tel. 800-438-8155

Ham Radio Outlet
933 N. Euclid Street
Anaheim, CA 92801
Tel. 800-854-6046

The Ham Station

P.O. Box 6522

220 N. Fulton Avenue
Evansville, IN 47719-0522
Tel. 800-729-4373

HighText Publications, inc.
P.O. Box 1489

Solana Beach, CA 92075
Tel. 800-247-6553

Hollins Radio Data
Box 35002
Los Ange es, CA 90035

INDEX Publishing Group, Inc.
3368 Governor Drive

Suite 273

San Diego, CA 92122

Tel. 800-546-6707

Lentini Communications, Inc.
21 Garfield Street
Newington, CT 06111

Tel. 800-666-0908

704-837-7081; the Hertzian Intercept
BBS at 619-578-9247; the CARMA BBS
at 708-852-1292; the Bearcat Radio
Club BBS at 513-298-3663; the Ameri-
can Radio Relay League (ARRL) BBS at
203-594-0306; Signal Intelligence BBS
at 212-864-C112; and The Frequency
Forum at 703-207-9622.
World-Wide Web Sites: Recently,
the hot place for you to be on the
Internet has been the World-Wide

AmericanRadioHistorv Com

National Scanning Report/Bearcat
Radio Club

P.O. Box 291918

Kettering, OH 45429

Tel. 513-299-6440

Northeast Scanner Club/Northeast
Scanner News

P.O. Box 62

Gibbstown, NJ 08027

Tel. 609-423-1603

Optoelectronics, Inc.
5821 N.E. 14th Ave.

Ft. Lauderdale, FL 33334
Tel. 800-327-5912

PerCon Corporation

4906 Maple Springs/Ellery Road
Bemus Point, NY 14712

Tel. 716-386-6015

Radio Bookstore

P.O. Box 209

Rindge, NH 03461-0209
Tel. 800-457-7373

Radio Communications Monitoring
Association (RCMA)

20. Box 542

Silverado, CA 92676

Scanner Master

P.O. Box 428

Newton Highlands, MA 02161
Tel. 800-722-6701

Scanner World, USA

10 New Scotland Avenue
Albany, NY 12208

Tel. 518-436-9606

Tiare Publications

P.O. Box 493

Lake Geneva, Wi 53147
Tel. 800-420-0579

U.S. Scanner

Box 14923
Portland, OR 97214
Tel. 800-890-6999

Universal Radio, Inc.

6830 Americana Parkway
Reynoldsburg, OH 43068-4113
Tel. 80C-431-3939

Walnut Creek CDROM
4041 Pike Lane

Suite D

Concord, CA 94520
Tel. 800-786-9907

Web. One of the beauties of Web
browsing is that once you've located
atew pages of interest, you'll find links
fo many other pages. With that in
mind, here are a few Web pages fea-
turing some scanner topics, pages
you can access easily with any Web
browser;

Radio Resources on the Internet is at
the Web URL http://www.wave-
rider.co.uk/~paulj/radio.nhtml. It lists
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many links, so it's a good place to be-
gin your search for scanner informa-
tion. You can use ifs links to go to other
sites.

KCBEKTO's Radio Page is at the Web
URL hitp/iwww.zianet.com/files/users/
kcSkto/scanner.html. While the em-
phasis is on scanning and scanner
mods, there's information on other as-
pects of radio (see Fig. 1).

The Long Island Area Scanning Re-
sources home page is at http:/
www.li.net/~jddice/scanli.html. It
boasts a wealth of useful scanning in-
formation, including frequencies and
many links to other Internet pages
and resources.

The Grove Enterprises home page,
Grovelink, is offered by a major scan-
ner radio dealer, and it confains a
good deal of useful scanner informa-
fion in an online catalog. It can be
found at the URL http://www.grove.net
(see Fig. 2).

The Railfan Scanning home page is
a treasury of railroad scanning infor-
mation and frequencies. You'll find it
at http://bjracf.nyu.edu/railinfo/scan-
ning/scanning.htmil.

The PerCon Corporation supplies
databases of FCC frequency data
useful to scanner buffs. It has its home
page at the URL http:/iwww.percon-
corp.com.

Radio Control Systems, Inc. (RCSI)
offers computer scanner-control soft-
ware. It has its home page at the URL
http/iwww.cts.com/browse/rcsi.

US. Scanner Publications publishes
U.S. Scanner News and is found at
http:/iwww.pacifiercom/~ussn.

USENET Newsgroups: There also
are scanner, radio-hobbyist, and am-
ateur-radio resources in Internet
USENET newsgroups. Those are discus-
sion groups that focus on specific sub-
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A Radio Shack Pro-2005 scanner equipped with an Optoelectronics OptoScan 456
computer-controlled interface, a PC, and the appropriate software, all form a
complete computer-aided VHFIUHF scanning system.

jects. They're the Internet equivalent
of the forums found on the online ser-
vices and some bulletin-board sys-
tems.

You might find the discussions and
information postings on several news-
groups to be helpful in searching fora
scanner radio and other information
on scanning. The most useful scan-
ning-related newsgroup is rec.ra-
dio.scanner, Other USENET news-
groups in which you might find
scanner-related information, many of
them having to do with amateur ra-
dio, Citizens Band (CB), and short-
wave, include the following:

alt.radio.scanner
rec.radio.amateurequipment
rec.radio.amateurmisc
rec.radio.cb

rec.radio.info

recradio.swap

sci.electronics
sci.electronics.repair

FTP Sites: FTP or File Transfer Pro-
tocol, is a standard method of trans-
ferring files between computers on
the Internet. These sites let you down-
load from on-screen lists of files. Some
FTP sites with amateur-radio-related
files (and some scanner-related files,
including modification information)
include:

fto.grzcom
oakland.oakland.edu
nic.funet fi
ftp.cdrom.com
hamsterbusiness.uwo.ca

ftp.cs.buffalo.edu

Online Services: Besides BBSes and
the Internet, you also can obtain radio
hobbyist information via the major
online services. Here are several re-
sources:

For starters, check out the Ham Ra-
dio Club (Keyword: HAM or HAM RA-
DIO) and ARRL areas (found in the
Ham Radio Club) on America Online,
There is also the CompuServe
HamNet Forum (see Fig. 3), which has
swap shop and vintage gear areas in
which you can exchange messages
and download software files. The re-
lated HamNet Companion Internet
Web page is at http://wwwweb-
com.com/~sjl/HamNet—Compan-
jon.

Both AOL and CompuServe have
Classified advertising sections you can
peruse for used radio equipment, in-
cluding scanners. On CompuServe,
GO CLASSIFIEDS; on America Online,
use the Keyword: CLASSIFIEDS.

Choosing a scanner that'’s right for
you can be a formidable task, es-
pecially for the beginner. But, armed
with the information in this article,
you're well on your way. [ |
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Just like these
Fully Trained
Electronics
Professionals
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“Thanks to CIE | have tripied my previous
salary, and | am now in a challenging and
rewarding new field where only the sky is
the limit.”

Daniel Wade Reynolds

Industrial Electrician

Ore-lda Foods

“CIE was recommended to me by my boss.

it was appealing since | could study at my
own pace at home and during business
travel.”

Dan Parks

Marketing Manager/( Product:

Analog Devices, Inc.

“I loved the flexibility CIE offered. It was the

only way | could continue both school and
my demanding job.”

Britt A. Hanks

Director of Engineering

Petroleum Helicopters, Inc.

“I liked the way the school was set up with
lab y assig to enforce
conceptual leaming. The thing which
Iimpressed me the most about CIE's

curriculum is the way they show application

for all the theory that is presented.”
Danlel N. Parkman

Missile Electro-Mechanical Techniclan
U.S. Air Force

“Completing the course gave me the ability

to efficiently troubleshoot modern
microprocessor based audio and video

systems and enjoy a sense of job security.”

Tony Reynolds
Service Manager/Techniclan
Threshold Audio & Video

Graduate with an Associate
Degree from CIE!

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

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

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

IT'S THE ONLY SUBJECT
WE TEACH!

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

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

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

CIE pioneered the
first Electronics .«
Laboratory "

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

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

Send for CIE’s FREE Course Catalog and |

See How We Can Help Your Career Too!

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

Y ES ! | want to get started.

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

Olease Print-Clearty

Name

Address

City

State ____Zip ___ Age

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

| Veteran AH7 8

Active Duty
Cleveland Institute of Eiectronics, inc.
1776 East 17th Street
Cleveland, OH 44114

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

L-__-
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ne of the greatest benefits to
Obeing an electronics hobbyist

is that you can build equip-
ment you need rather than spending
alot of money to buy it. A great exam-
ple of such a money-saving, do-it-
yourself project is the Versatile DIMF
Tone Pad described in this article; it
can be built for about $20 (thats a
fraction of the cost of commercial
units). The Tone Pad can generate all
16 standard DTMF tone pairs (-9, °, #.
A, B, C,and D), will automatically key a
connected fransceiver whenever any
key is pressed, and contains a built-in
monitor amplifier and speaker that al-

lows the actual tone pairs fo be heard

as they are fransmitted.

Circuit Description. The schematic
diagram for the DTMF Tone Pad is
shown in Fig. 1. An input 12-volts DC
(which can most likely be provided by
atransceiver) is regulated by transistor
Q1, resistor R1, and Zener-diode D2 to
provide the circuit with a 5-volt supply.

A telephone-type keypad, KPD1, is
used to enter a desired DTMF tone.
When a button is pressed, a column
and a row of the keypad are both
connected to ground. Then, a
TP5089N DTMF dialer (IC1), in conjunc-
tion with a 3.58-MHz color-burst crystal
(CTAL1), generates the corresponding
tone.

Switch $1 makes it possible to select
all 16 DTMF tone pairs with the 12-but-
ton keypad, KPD1. When $1is in the
NOrRM (normal) position, column 3 on
the keypad operates normally. But
when S1 is placed in the exp
(expanded) position, DTMF tone pairs
representing “digits” A, B, C,and D are
generated in place of digits 3, 6, 9,
and #, respectively.

When any key is pressed, pin 10 on
IC1 goes low. That low is applied to the
base of transistor Q2 through resistor
R3, and causes 5 volts to appear at
Q2 collector. Then, LED1 lights and, at
the same time, transistor Q3 turns on
via diode D3, which then keys the
fransceiver.

Resistor RS and capacitor C3
create a short time delay that keeps
the transceiver keyed between di-
aled digits. That keying circuit is com-
patible with the majority of modem
fransceivers using electronic switch-
ing. If the Tone Pad is used with a frans-
ceiver that uses relay switching, a
spike-suppression diode (D5) should

Build A
Versatile

DTMF
TONE PAD
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It’s an affordable way
to add a DTMF keypad
to your current transceiver.

BY BRIAN PLILER

be added as shown in Fig. 1. That will
prevent damage from occurring to
fransistor Q3.

The DTMF tone output from IC1 is
coupled to frimmer-potentiometer
R7, which controls the amplitude of

the transmitted DTMF tones. Transistor
Q4 operates as a buffer amplifier with
an output impedance of approxi-
mately 500 ohms (that allows for di-
rect connection to the microphone
input on most transceivers). If the
fransceiver used with the Tone Pad
has an input impedance that is great-
er than 500600 ohms, the value of
R10 must be changed accordingly.

Note that resistor R10 is not con-
nected directly to ground, but fo the
anode of diode D4 and to capacitor
Céinstead. That allows the buffer am-
plifier to be disabled when it is not
needed. Recall that pin 10 on IC1
goes low when any key is pressed.
That low pulls R10 low via diode D4
and discharges capacitor Cé, there-
by allowing the buffer amplifier to op-
erate. As soon as the key is released,
pin 10 on IC1 goes high, Cé charges,
and the buffer amplifier is disabled
once again.

The DTMF tone output from IC1 is
also coupled to fimmer-potentiome-
ter R6, which controis the unit’s
monitor volume. An LM386 audio am-
plifier, IC2, changes the low-level
DTMF output from IC1 into a signal suit-
able for driving speaker SPKR1, Switch-
ing-jack J1 is wired so that when a
plugis inserted, SPKR1 is disconnected
and audio comes from the jack. Jack
J2 provides speaker-level audio with-
out silencing SPKR1.

Construction. The author’s pro-
totype was assembled on asmall sec-
tion of perforated board using point-
to-point wiring. However, if you'd like
to build the project on a printed-cir-
cuit board, you can use the foil pat-
tern shown in Fig. 2 to efch and drill
one. For those building the project on
a printed-circuit board, a parts-
placement diagram is provided in Fig.

3.

To make assembly of the tight circuit
board easier, it is recommended that
you mount low-profile parts first. Begin
with sockets for IC1 and IC2. Next, in-
stall the jumper wires and resistors
(mount R2, R4, R9, and R10 vertically),
followed by the two trimmer potenti-
ometers. Continue by adding the di-
odes, being sure to check their
polarity (as mentioned earlier,
whether or not D5 is instalied depends
on the type of transceiver you plan on
using with the Tone Pad).

Go on to solder the capacitors next,
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Fig. 1. This is the schematic for the DTMF Tone Pad. Switch SI makes it possible to
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Fig. 2. Here's the full-size foil pattern
for the Tone Pad PC board.

noting the polarity of the electrolytic
units. Then instalt the transistors, being

sure to orient them as shown in the
parts-placement diagram. Before
continuing with assembly, double
check all connections and perform
the following two tests:

Apply power to the board to con-
firm that the 5-volt regulator circuitry is
operating correctly. Capacitor C2
should be supplying +5 volts. if that
voltage is missing, ensure that diodes
D1 and D2 are installed correctly. After
you confirm that the regulator circuit-
ry is working properly, temporarily
connect LED1 to its pads on the board,
and use an insulated jumper wire to
temporarily ground the junction of re-
sistor R3 and diode D4. As long as that
jumper is held in place, LED1 should
stay lit.

Disconnect the power source you
just used from the board before con-
tinuing with assembly. Solder wires to
the circuit board to facilitate the off-
board connections to the keypad,
jacks, switch, speaker, and LED. Also,
solder long wires to the points on the
board that will go to power and trans-
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ceiver connections. Then insert IC1
and IC2 into their respective sockets
fo complete the on-board assembly.

Mount the 12-digit keypad to the
enclosure you will use. If you have a
difficult ime buying a suitable keypad
locally, you can do one of the follow-
ing: First, try salvaging a keypad from
an existing piece of telephone equip-
ment (the keypad in the author’s pro-
fotype came from a non-working
cordless telephone). If that fails, try or-
dering one from Alltronics Corp. (2300
Zanker Road, San Jose, CA 95131),
Electronic Goldmine (PO. Box 5408,
Scottsdale, AZ 85261), Electronix Ex-
press (365 Blair Road, Avenel, NJ
07001), or MECI (340 East First Street,
Dayton, OH 45402). Write and ask for a
catalog from one or all of those
sources.

Another option is fo make your own
keypad. although the amount of
parts and effort required might make
finding @ pre-existing keypad seem
more desirable. To make a keypad of
your own, wire normally open, SPST

sojuono9|3 seindod ‘9661 aunp
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Fig. 3. If you're using a PC board to build the Tone Pad, this parts-placement

diagram should make assembly easy.

PARTS LIST FOR THE VERSATILE DTMF TONE PAD

SEMICONDUCTORS

IC1—TPS089N, TCMS089N,
LR4089, or ECG1690 DTMF
dialer, integrated circuit (Digi-Key
TP5089N-ND or equivalent)

1C2-—L.M386 low-power audio
amplifier, integrated circuit

Ql, Q4—2N3904 general-purpose
NPN transistor

Q2--2N3906 general-purpose PNP
transistor

Q3-—2N2222 general-purpose NPN
transistor

D1—IN4001 silicon rectifier diode

D2—IN752 Zener diode

D3, D4—IN914 general-purpose
silicon diode

DS5—1N4001 silicon rectifier diode
(optional, see text)

LEDI—Light-emitting diode, red

RESISTORS

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

R1, R4—1000-ohm

R2—100,000-ohm

R3, RS, R8, R9—10,000-ohm

R6, R7—10,000-ohm trimmer
potentiometer, PC-mount (Digi-

pushbutton switches as shown in Fig.

4. Note that each “digit” will require

one switch and two 1N914 diodes.
Once you have mounted the key-

Key D4AA14-ND or similar)
R10—470-ohm
R11—10-ohm

CAPACITORS

C1—1000-pF 16-WVDC, electrolytic

C2, C6, C7—I100-pE 16-WVDC,
electrolytic

C3—47-uF 16-WVDC, electrolytic

C4, C5—I10-uF, 16-WVDC,
electrolytic

C8—0.047-uE Mylar

C9—220-uE 16-WVDC, electrolytic

ADDITIONAL PARTS AND
MATERIALS

XTAL1-—3.58-MHz color-burst
crystal

J1—3.5-mm switching panel-mount
jack, normally closed

J2—3.5-mm panel-mount jack

KPD]—12-button telephone keypad
(3 X 4 matrix with common)

SPKRI1—8-ohm, 0.2-watt, 2-inch
diameter speaker

S1—SPDT miniature toggle switch

Printed-circuit materials, project
enclosure, IC sockets, rub-on
labels, clear lacquer, wire, solder,
hardware, etc.

pad, go on to mount the jacks, switch,
speaker, and LED to the enclosure.
Make the connections between all
those off-board components and the
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Fig. 4. This diagram shows you how 1o
wire switches and diodes for use instead
of KPDI in the circuit.

circuit board as shown in Fig. 3. Then,
before mounting the circuit board, re-
apply power and make sure that the
unit operates properly. Pushing a but-
ton on KPD1 should result in a tone
being heard from SPKR1. If that is not
the case, recheck your connections.
Adjust trimmer-potentiometer R6 at
this time to vary the speaker volume.
Then, set the transmission-level poten-
tiometer, R7; about halfway should be
fine for now, although you might want
to change it after you've used the unit
with your transceiver.

When the project is working, mount
the board, close up the enclosure,
and prepare to label it. Labels are
necessary to prevent confusion as to
which jack is which, and to make it
easier to remember which setting of
$1 will yield the expanded tones. The
author used rub-on labels and

(Continued on page 77)



efrigerators do, on occasion,
Rgef left open, whether its be-

cause the kids run off with their
snacks and neglect to close the door,
or you aren’t awake enough during
your midnight snack to realize your
error. However, there is a way to make
sure your milk won't get spoiled—
build the Refrigerator-Door Alarm de-
scribed here. This simple project,
which can be built in an afternoon,
sounds an “obnoxious” tone when ei-
ther the refrigerator or freezer door is
open or gjar.

Circuit Description. The schematic
for the Alarm is shown in Fig. 1. Power
for the circuit is supplied by a 12-volt
DC source, and is filttered by capaci-
tor C1.

The core components of the Alarm
are two R, LED-and-phototransistor
pairs: LED1 and Q1, and LED2 and Q2.
If IR light shines from LED1 onto Q1 or
from LED2 onto Q2, piezoelectric-
buzzer BZ1 emits a tone in the 2000- to
3000-Hz range (the part specified for
BZ1 Is self-contained, combination os-
cillator and sounding element). Re-
sistors R1 and R2 limit the current flow
to the phototransistors and the buzzer.

The sound quality produced by BZ4
is influenced by filtter-capacitor CA. If
C1is reduced in value (or omitted en-
tirely), the DC supply will have a no-
ticeable 60-Hz AC component; the
circuit will still operate, but the alarm
will sound very “raspy.” If it's of the val-
ue specified in the schematic, C1 will
produce an “alarm-clock”-like sound

having some of the 60-Hz compo-
nent. For a clean, sinewave-like
sound, increase the value of C1to 100
wF or more.

The Mechanics of the Alarm. The
circuit just described will only sound
the buzzer when IR light reaches ei-
ther or both of the phototransistors.
Therefore, for our application, the flow
of IR light to those detectors should be
blocked when both the refrigerator
and freezer doors are closed.

The diagram in Fig. 2 shows how
that can be accomplished. A metal
strip is attached to each of the re-
frigerator doors so that when the
doors are closed all the way, the
beam of IR light flowing between the
detector pairs is blocked. If one of the
doorsis opened, the alarm will sound.

Construction. Considering the low
parts count of the Alarm, it is easiest to
build it on a small piece of perforated
board using point-to-point wiring. Be-
ginassembly by mounting the capac-
itor, resistors, and buzzer on one side of
the board. Double-check the polarity
of the capacitor and buzzer.

On the other side of the board, you
should mount the two LED/phototran-
sistor pairs (be sure to use the ones
specified in the Parts List). Note that
the LEDs and phototransistors have
spherical lenses. Position LED1 and Q1
so that the rounded ends of their
lenses are facing each other. They
should be separated by a distance of
about ¥ to ¥4 inch. Do the same for

Save money on electric bills
and keep food from spoiling
with this simple device.

BUILD A

Refrigerator-
Door Alarm

BY EDWARD ANDREWS

LED2 and Q2 (see the photo of the
unit shown elsewhere in this article).

Because the LEDs look a lot like the
phototransistors, you have to take
care notto interchange them; the cir-
cuit will not work with the devices
swapped! The LEDs are the unifs in the
clear or translucent epoxy cases,
while the phototransistors are the
ones in the dark or opaque epoxy
cases. When you're certain of the
identity of the devices, electrically
connect them to the circuit, making
sure to orient them properly.

+12v —12v
[T e s i 1
L ‘.A'A‘ + b
| Meprs ! R1 1€
| I c
I I 20
! ] po |
-
: : 1.8K 2
l : ‘V‘Y‘Y
R3
560Q
BZ1
~ +

*SEE TEXT
Fig. 1. Here's the schematic for the
Refrigerator-Door Alarm. Buzzer BZI
will sound when IR light from LED]
shines on QI, or when LED? shines IR

light on Q2. s
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Fig. 2. As this diagram shows, two metal strips should be mounted on the refrigerator
so that when a door is opened, the IR light path of an LEDIphototransistor pair is

unobstructed.

PARTS LIST FOR THE
REFRIGERATOR-DOOR
" ALARM

Ql, Q2—Infrared phototransistor
(part of matched IR emitter and
detector pair. Radio Shack part no.

- 276-142 or equivalent)
LEDI, LED2—Infrared light-
emitting diode (part of matched IR
emitter and detector pair, Radio
Shack part no. 276-142 or
~ equivalent)

R1, R3—560-ohm, Ya-watt, 5%

~ resistor :

R2—1800-ohm, Va-watt, 5% resistor

C1—20-pE 50-WVDC, electrolytic
‘capacitor

BZ1—Piezoelectric buzzer (Radio

- Shack part no. 273-065A or
equivalent)

Perforated construction board,
enclosure, 12-volt DC power

_source (520-mA maximum
current), light-gauge metal strips,
wire, solder, hardware, etc.

When the circuit board is complete,
mount it in an enclosure with an
opening in it so that the LED/pho-
totransistor side of the board is facing

out. Then, wire the circuit board to a.

12-volt power supply to complete the
unit.

Checkout and Troubleshooting.

Before you install the Alarm, you
should check it fo make sure every-
thing works as it should. As soon as the
Alarm is powered, you should hear a
loud tone from buzzer BZ1. By blocking

.
.
A
.~
-
LS
L*

i
A
.

This front view of the Alarm shows how
the IR LEDIphototransistor pairs should
be positioned.
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the path of IR light between the LED/
phototransistor pairs with a solid ma-
terial (such as a strip of metal), the
tone should stop. If you remove the
blocking material, BZ1 should sound
again. if BZ1 produces no sound at all,
here are a few simple things to check:

First, is the power supply working?
When the unitis plugged in to a 12-volt
supply, 9- to 20-volts DC should be
present across C1. If that isn't the case,
replace the power supply you're
using.

The next thing to checkif your Alarm
still isn't working is the buzzer. s it wired
correctly? f it is, and still isn't produc-
ing sound, then it might be defective.
Unplug the power supply, temporarily
connect an insulated jumper wire be-
tween the negative lead of BZ1 and
the negative lead of C1. Then plug in
the power supply again; if no sound is
heard, BZ1 is either defective or wired
backwards.

Now, if the buzzer does work when it
is shorted with a jumper, but doesn'’t
work otherwise, you might have a
problem with an LED or phototran-
sistor. Because the LEDs operate in the
infrared region, the only way to deter-
mine if current is flowing through the
LEDs is fo plug in the power pack and
look for voltage across R1, When the
LEDs are operating, there will be 3 fo
15 volts present across R1, and 2t0 3.5
volts present between the anode of
LED1 and the cathode of LED2.

If a voltage is measured across R1,
yet zero volts is measured across a
particular LED, that LED is defective or
there is a wiring error. Keep in mind
that wiring errors are usually fo blame
(that goes for the buzzer and pho-
totransistors too), so be sure fo double
check all electrical connections if
there is a problem.

Another problem might simply be
that the distance between the LEDs
and phototransistors is too great.
Make sure they are directly facing
each other, and separated by no
more than ¥ to Yainch.

If all the preceding checks still result
in an inoperative Alarm, check the
phototransistors next. To do that,
obstruct the light path between LED2
and Q2. Then, connect a voltmeter
between the coliector and emitter of
1. Next, obstruct the light path for
LED?; no current should be flowing
and the voltage across 1 should be

{Continued on page 76}



DX Listening

Radio Happy Isles

You can almost hear the ukuleles
strumming when you say the
name: Radio Happy Isles. More for-
mally, that Pacific-region station is
called the Solomon  Islands
Broadcasting Corporation, and it trans-
mits on shortwave from Guadalcanal,
a name well-known to the World-War
Marines who fought there over a half
century ago.

Since 1978, that volcanic-island-
chain nation has been independent
from Great Britain. Honiara, on
Guadalcanal, is the capital and home
to SIBS Radio Happy Isles. Its people,
mostly, are dark-skinned Melanesians.
English and a patois called “Pidgin
English” are the most commonly spo-
ken languages, but another 90
tongues are spoken in the islands.

The Solomon Islands Broadcasting
Corp. seems to be a very efficient and
effective radio operation for the “Third
World,” broadcasting regularly on both
medium wave and shortwave. It
defines its national role as informing
and entertaining its peoples.

For DXers, though, tuning the SIBC
offers a fascinating glimpse into this
exotic part of the world. The station,
with  10-kilowatt transmitters at
Honiara, broadcasts on 5,020 kHz,
from 1900 to 1130 UTC daily, the latter
several hours of which offer North-
American SWLers their best listening
opportunities. It also is scheduled for
9,545 kHz, from 1800 to 0730 UTC,
and again, the last hour or so is best
for U.S. and Canadian listeners.

SIBC programming includes nation-
al and foreign news, some of it relayed
from major SW broadcasters such as
the BBC, Radio Australia, and the
Voice of America. It also airs its own
music, current-affairs, health, agricul-
tural, and religious programming.
CREDITS: Brian Alexander, PA; Richard
D'Angelo, PA; Marie Lamb, NY; Ed Newbury, NE;
Mary Jo Ondrechen, MA; Al Quagiieri, NY;
Charles Rippel, VA; Kirk Trummel, MO; Dave

Valko, PA; North American SW Association, 45
Wildflower Road, Levittown, PA 19057

Solomon Islanders also used its pro-
grams to send greetings to friends and
relatives on the out islands. On a per-
sonal note, as something of a meteo-
rological “nut,” | get a charge cut of the
local weather forecasts heard on
SIBS.

If you're willing to do a little early
morning SWLing, chances are pretty
good that you’ll come across the
Solomon Islands Broadcasting Corp.
Happily, Radio Happy Isles is a rea-
sonably good verifier, sending out QSL
cards for reception reports. |It's
address is  Solomon Islands

Lift up the Trumpet!

Adventist World Radio is a prolific religious
broadcast that is celebrating its 25th anniver-
sary this year.

Broadcasting Corp., P.O. Box 654,
Honiara, Solomon Islands.

WINDUP

What'll they think up next? Al
Quaglieri and Chris Lobdell, co-editors
of the “Listener's Notebook” in the
North American SW Association’s
JOURNAL, note that Internet short-
wave groups have been abuzz with
talk about a new windup radio. They
cite a Reuters dispatch reporting that a
new, cheap set, called the “BayGen
Freeplay” radio has gone on sale.
While primarily intended for distribu-

AmoricanDadinbictan; Caom

BY DON JENSEN

tion in Third-World countries, where
both AC power and batteries are in
short supply, it also is offered by
London’s upscale Harrod's department
store.

Manufactured in South Africa, the
“Freeplay,” with tough plastic case and
flip-out winder to power its own internal
generator, will give about 40 minutes
of listening with a few seconds of wind-
ing. Inventor Trevor Bayless hit on the
idea while watching a TV program
about how the expense of radio batter-
ies was hampering efforts to dissemi-
nate health-education broadcasts in
impoverished African nations.

Bayless says he viewed his efforts
to create a clockwork radio as a puzzle
to be solved. “It was simply because |
wanted the intellectual challenge.”

Presently, the Freeplay radio cov-
ers long and medium wave and FM.
Can windup shortwave be far behind?

MAILBAG

Country and western music has a
lot of fans out there. | know, personal-
ly, because | regularly get mail from
SWlLers who ask where they can find
C&W programming on shortwave
radio. This month, that question was
received from two readers, George
Case of Lander, WY, and William
Warrenton, Jackson, MS.

So, Messrs. C & W, where can you
hear C&W on your worldband radio
dial? Here's one answer. World Wide
Country Radio, WWCR in Nashville,
TN, joined last year with CURB
Records, American Network Radio,
and Tim Riley & Associates to present
country music by the likes of Hank
Williams Jr., Lyle Lovett, Wynonna
Judd and other recording stars. “The
program, The International CURB
Country Showcase,” says spokesman
Tim Riley, “is a chance for us to
expose the product world wide . . . to
listeners in western Europe, Australia,
the Pacific Rim, and South America.”

continued on page 65
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Computer Birs
Disk Partitions and Win95 Gems

According to my mail, many readers
are interested in using multiple
disk partitions to install and run multi-
ple operating systems on one comput-
er. In the March issue, | discussed my
“clean-room” approach, which
involved using an external switch to
change SCSI| IDs of several hard
disks. In response to that, embedded-
system designer Jim Brain sent me an
extended e-mail describing his soft-
ware-only approach, which might aiso
be useful to some readers. Let's take a
look at it.

Jim used FDISK to create 9 parti-
tions, as shown in Table 1, and subse-
quently uses the OS/2 Boot Manager
to select from the bootable choices
(DOS, 08/2, Linux, and various flavors
of Windows). I'll let Jim speak for him-
self concerning some of the details of
his setup:

“Now, | can run Word in all environ-
ments, and the sizes of those environ-
ments are specific to my needs. You
can put Win95 in 65MB, DOS in 5MB,
both Win 3.1 and 3.11 in 20MB, and
0S/2 into 50MB pretty easy. NT is big,
no matter what.

“This setup allows me to boot any-
thing. Since | am in the same position
as you (I actually develop for all of
these platforms and have to be able to
boot any of them on my box), | did this
to simplify my work.

“Both Win95 and NT disable the
0S/2 Boot Manager, but you can re-
enable it using FDISK. You don't have
to reconfigure it, as | recall.”

My only caveat is that trying to run
the same applications from the various
partitions can end up seriously confus-
ing those applications. {f you're mostly
running command-line utilities and
simple applications, that might not be
a problem. But | had trouble with large
Windows apps (e.g., MS Office).

WIN95 SHAREWARE GEMS

It has been almost six months since

60 Win95's formal release, and share-

ware developers are starting to catch
up. Several programs that |'ve found
useful are detailed below. They can be
found on CompuServe, other online
services, as well as on the Internet.

DOS Explore (DOSEXP.ZIP) adds
to the Explorer a new right-click item
that allows you to launch a DOS box in
the currently selected directory. The
software works with both COM-
MAND.COM and 4DOS. (By the way:
to go the opposite way—from a DOS
box to an Explorer window—type
“start.” at the command line.)

Windows Commander (WIN-
CMD.ZIP) is a Windows adaptation of
a DOS classic, the Norton
Commander. It's nicely done, although
there are some anomalies. The pro-
gram includes a DOS command line,
the ability to ZIP files (using an exter-
nal ZIP utility), and extensive cus-
tomization. Unfortunately, the version |
checked does not support long file
names.

Hot Corners (HOTC.ZIP) is a small
utility that allows you to force your
screen saver on or off, depending on
which corner you push the mouse
pointer into.

WinBrowse (WINBRW95.ZIP)
adds a right-click item to the Explorer
that allows you to browse the selected
file with a hexadecimal or text dispiay.
it's faster than Windows' QuickView; |
use it all the time. Once the program is
launched, you can also drag and drop
files on the browse window.

Aeco Zip Explorer (ZIPPRO.EXE)
is a well-done, Win95 Zip-file manipu-
lator that's more integrated than
WinZip. It features an Explorer-type
interface showing hierarchical view of
files contained in a ZIP. It also has a
built-in hex/ASClI viewer.

PowerToys (POWERTOY.ZIP),
produced by Microsoft's own Win95
team, is a group of utilities for tweaking
the Win95 user interface. The handiest
item for me is a one-click resolution
changer, which is useful in software
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BY JEFF HOLTZMAN

development to verify that screens
work at various resolutions. It also
includes a CD player, and a CAB file
viewer. Once installed, the latter allows
you to view and extract the contents of
the CAB files on the Win95 installation
disks (and others) simply by double
clicking on the desired file in the
Explorer.

Trayicon (TRAYICON.ZIP) allows
you to add an icon to the “tray” on the
Win95 taskbar. (The tray nominally
contains the clock and a few other
items.) The icon can represent any
executable program. | use it for quick
access to a DOS command line. The
current version allows multiple icons,
but they all run the same app.

ACTS (ACTS.ZIP) lets you syn-
chronize your PC's clock with the
National Institute of Standards and
Technology (NIST) or United States
Naval Observatory (USNO) time
source. It can optionally run as a batch
program, so you can schedule it to run
periodically.

WinGrep (WINGREP.ZIP) is a
super-powerful text-search utility,
named after the UNIX utility GREP.

TABLE 1—DISK PARTITIONS

Size MB Use

10 DOS 6.22
100 Wing5

100 0s/2

15 Win 3.1

15 Win 3.11
150 NT

100 Linux

25 Linux Swap
Rest... Applications

And remember—shareware pro-
grams are not free! Please register any
that you end up keeping. Many good
ideas come from the developers who
create these programs, and for the
shareware concept to continue work-
ing, they need our support. [ |



FM STEREO
TRANSMITTER

Own your own FM radio
station. Any stereo sig-
nal you plug into the FMST-100 will be transmitted
to any FM radio tuneable from 76 to 108MHz FM.
Transmit a wireless link through an auditorium,
from yaur car to your camper, listen to your CD's
while mowing the lawn, Play music on one channel
sing on the other. Clarity is excellent, aprox. 40d8
stereo separation. Length of antenna determines
the distance of transmission. Complete with stereo
input level controls & crystal for stereo separation.
9v battery operation. SIZE: 1.5"x2.5"x 3"

FMST-100 Cabinet $8.95 it $29.95

PHONE

TRANSMITTER
Small but mighty,it fits
nywhere. Phone line
owered, never needs
atteries. Transmits both
sides of a phone conver-
sation loud and clear, wireless, to any FM
radio at great distances. Variable tunes from
70MHz to 130MHz FM. You can also use it as
a spea<er phone. SIZE:1.25" x .6".

TEL-B1 BUILTS20.95 KIT $12.95

“ZAPPER II”

With it’s new and improved design it will
not only test your radar detector...BUT it’s
tuned to the amateur radio band .

* While your out on American highways personally test
yours and your fellow travelers radar detectors.

The “ZAPPER II” is a 10.450 GHz to 10.550 Transmitter

SUPER SNOOPER
BIG EAR

§ Listen through walls,
é hear conversations
8l across the room. Add
a parabolic reflector
and hear blocks away.
The BIG EAR can be hidden about any-
where. Makes an ulfra sensitive intercom.
Can be used as a 1.5W AMP. We supply
a mini-electret mike in the kit. Power
requirement 6 to12v DC. SIZE:1.75"x 1"

AA-1 BUILT $20.95 KIT $10.95

DIS-1

KIT$3995 BUILT$4 &

FM MICROPHONE

Small but mighty this little jewel
will out perform most units
many times its price. It really
stomps out a signal. The WM-2 kit
is a buffered wireless mike that
operates from 80MHz to 120MHz
FM, the frequency of any broadcast FM radio. Includes a mini-
electret mike. 6to 12v OC. SIZE: £.25"x 1*

WM-2 KIT $14.95

MICRO-MINIATURE
PHONE TRANSMITTER
We haven't seen a smaller phone
transmitter than the MMPT2 kit.
Powered by the phone, it requires no
battery. Transmits both sides of a
phone conversation to an FM radio up
to a 1/4 mile away.Tunable from 88 to 108MHz FM. Attach it
to one phone or add It to the line to pick up all incoming calls.
The MMPT2 s undetectable if properly installed. Unit has sur-

face mounted parts, you install the leaded parts. Size .45 “x .6"

MMPT2 kit $29.95

MICRO-MINIATURE

WIRELESS MIKE
So small you could hide this one on some
real bugs! It's the smallest we've ever
seen. With it's super sensitive mike it
transmits a whisper or a room of conver-
sation to an FM radio, tunable from 88 to
108MHz FM. With a proper antenna it
ransmits about 1/2 mile. The kit is made with surface mounted
parts, we have already mounted these parts. You install the
leaded parts. Power requirement 6 to 12v DC. Size .35°x.9°

P it \ This Manual contains schematics.
M&O\“ \ parts lists & P.C. board layouts for
o : many of the Rainbow Kits. Use your
own parts (o construct our kits.

_\ KIT BOOK $14.95
$9.95 with the purchase
of any kit.

+ Decodes digits O thru 9, #, *, A, B, C, on a 2 line 16 character LCD display.

« Clicks into your phone or extension in seconds, with no special wiring or hassles, or

jack it to the incoming service panel in your garage.

« Records all numbers dialed, including local numbers that don't appear on yaur bill.

* Recowds credit card numbers entered through your phone key-pad.

« Recowds Voice mailbox, answering machines, and modem access numbers.

* Records Cellutar or repeater phone numbers heard over your phone. Even hook to a scanner,
and learn scores of emergency phone numbers. Also decodes tones stored on a tape recorder.
Never before has such sophisticated gear been available to the public. And not at this price.
Power requirement 9v DC.SIZE: 3.5"x 4" x 1" BLACK ANODIZED ALUMINUM CABINET

MMWM5 KT $34.95.

STROBE LIGHT

Do you need an attention getter,
warning light,or flashing light for
model airplanes? Then this kit is for
you. Use it as an emergency light for
your auto, radio tower, even use it on
your bicycle. Has a variable flash rate.
Power requirement 6 or 12v DC . Size 3.5'1.9°

ST-1

kiT $11.95

Press a button and
learn every number
dialed on your phone

Okay. Caller ID's tell you what num-
ber is calling you. But what about the
calls made from your phone? Now,
return from work or vacation and
know the answer. The new
DTMF Recorder elect-onically logs
and saves every numbe- dialed. This
is the same high-tech magic used by
detectives and government spies.
Now yours. Does your wife or hus-

2thru 22
ONLY

TV NOTCH FILTER

FOR CHANNELS

Our TV filters

eliminate unwanted TV
channels or interference
that alters both sound and
video with a beep beep
beep. Works on cable
channels 2 thru 22) only.

NOTE: All TV Filter Kits are sold for educational
purposes only. You must oblain permission from
your lozal cable company before using these filters on

your cable system.
DF-222 wt $14.95

band make expensive 13ng -distance
calls and then deny it* Does your
son or daughter call thet low-life you
= forbade them 1o falk t0? Now know.

We will accept

Please add sufficient postage First Ib $5.00 Canada $7.00
Additional LB. Add $1.00 US FUNDS ONLY

telephone orders for Visa or Mastercard

To Order Call
317-291-7262

VISA.
L apesa=yms]

ELECTRONIC RAINBOW :

KIT #4119  BUILT $159°%

6227 Coffman Rd. « Indianapolis, IN 46268

FAX 317-291-7269

BA

CIRCLE 137 ON FREE INFORMATION CARD
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Think Tank

Workbench Circuits

his month’s letters are from Skip

Campisi, an avid reader of, and
contributor to, this column and the
magazine in general. Because he sent
in enough stuff for a fuil column, we've
sent him a kit and an individually pack-
aged, 1967, MCL1010 chip, in addition
to a book. We stiil have chips, kits, and
books for other equally ambitious par-
ticipants. And remember, even if you
only have one or two circuits we can
use, at least you’ll get a book per pub-
lished circuit.

hostile-environment applications.

The solid devices start off the same
as the wet ones: a porous tantaium
slug is plated with a dielectric oxide.
But then the oxide is coated with man-
ganese dioxide—the first step in creat-
ing the second electrode. A coating of
graphite particles is applied to connect
the manganese dioxide in all the pores
to form a single electrode. A silver
coating is applied to make soldering

BY JOHN J. YACONDO
TECHNICAL EDITOR
WINDDWS MAGAZINE

an electrode easy, and the capacitor is
complete.

The enormous surface-area-per-
unit volume and high dielectric
strength of the tantalum oxide results
in a high capacitance in a small pack-
age. The solid units can withstand
more than 10% of their rated voltage in
reverse polarity, and are fairly temper-
ature stable. Aiso, of the three types,
the solid ones are the least expensive

But before we get to Skip's work, - s, §
let's continue our tutorial series by < 1Natas & & D4 S 3 Yg’d"m
exploring the tantalum family of capac- 1N4148 (+1ﬁmv)
itors. Tantalum capacitors come in 5341 2
three styles: foil, wet, and soiid. In the 1N4148 ?I‘-: - I
foil style, a tantalum-foil strip is used | ——AAA 3
as the anode. The foil is etched to D2 i
increase its surface area, and placed ibiEs ?gf(’ $3 ?3,1(
in a bath that forms a dielectric layer of : +—» 45V
oxide on the etched surface. That sur- —  MA—» -5V
face is placed in contact with a porous Ri3 4@ &
spacer containing an electrolytic solu- K 3
tion, which forms the cathode. KM, X out
Sometimes, two layers of foil surround A :‘}i 5':‘ (*1;?82)’\,;0
the spacer, forming a non-polarized R14 13 )
electrolytic. it ;c B, 14 |
The foil design withstands high o121,
working voltages (in excess of 300 (T 40.9V TRIANGLE WAVE) -=I.-

volts) and high reverse voltages. *SEE TEXT
However, it has a lower capacitance- A

per-unit volume than the solid and wet — xg 81_}
tantalum types, so it's the least com-
monly used of the family. (To
y y . e 12s lo [ YoUn R
To make a wet tantalum capacitor, 3 R |3 5 331(
tantalum powder is formed into a - 39K o e |
] 11.00V SINEWAVE Ay
g p0|:ous.slug that acts ?s .one plate. T = 25 = R6
o Oxide is electroplated inside all the o 39K 22K 10 15K
B pores to form a dielectric with incredi- N IC1
2 . 7113 mc14g5L |11
W ble surface-area-per-unit volume. 6 * =
‘—% Then the assembly is sealed in a gel- T ics 2 . 5100
§ or liquid-electrolyte bath in a tantalum s 1% , . W
g or silver case. The case acts as the “";v;v +8v
o other plate. Such capacntors work at :E R1 BV 14 1600 RO <
2 up to 150 volts and display extremely ¥ 22K 160Q <
3 low DC leakage. Also, tantalum-case B

units can withstand high temperatures
and significant ripple current, making

Fig. 1. This sinewave converter (A) will work with an input *0.9-volt triangle wave. If you need an
them useful in aerospace and other

analog multiplier as well, try this simple circuit (B).
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45V
= v.n
5000 D1 ouT
2 >
402Q b
LED!  ymETALFILM T
// BLUE 1%
A =
D1
(GLASS) Vp @ 5mA
1N34A 037V
1N4148 070V
B
LED1 (T1 TYPE) | V. @5mA
~ INFRARED 1.20V
RED 1.70V
YELLOW 1.85V
_ GREEN 200V
BLUE 270V
c

Fig. 2. Want to design your own temperature-
stable voltage references? Substituting the
desired semiconductors in this circuit makes it
possible.

and the most common in hobbyist
electronics.

High capacitance in a small pack-
age epitomizes the tantalum family.
They are often used for AC bypass
and coupling in small circuits. While
they are fairly temperature stable, the
more common types aren't useful in
accurate timing circuits because of
their dielectric absorption and high
leakage.

Now, let's move on to Skip's cir-
cuits.

NEW SINE CONVERTER

In the November 1991 issue, you
were kind enough to publish my
sinewave-converter circuit. | have
since decided that a new high-speed
design was in order—this latest circuit
has a bandwidth greater than 1.0 MHz,
using a similar, but more complex
approach (see Fig. 1).

This design consists of a level-shift-
ing/absolute-value circuit that drives
an analog multiplier chip of your
choice. As you can see in Fig. 1A, one
quad op-amp, IC1, provides the func-
tions needed to provide the proper X
and Y signals to the multiplier. For low-

est distortion, use metal-film, 1% resis-
tors throughout, and match the forward
voltage drop of the four diodes to with-
in 1%. With the circuit as shown, the
input requires a *0.9-volt triangle
wave, but R6 can be changed to
accommodate any voltage. Use R2 to
set the Y symmetry and R13 to set the
X symmetry; C1 can be used to adjust
for the best sinewave at 1 MHz.

Integrated-circuit IC1 should be
selected for wide bandwidth and high
slew-rate: | used a TLE2074 that
resulted in a sine output that was down
less than 1 dB at 1 MHz. An LF347
resulted in 2-dB output, and a TL084
gave a 3-dB output; an MC34084
might be a good choice, also.
Remember, sinewave distortion
increases with the slower amplifiers,
as the output at IC1-a is double the
input frequency! Use short leads when
building the circuit.

If you need a good, fast, analog
multiplier circuit, refer to Fig. 1B. That
circuit uses an MC1495L chip (IC1)
configured for a bandwidth that's much
greater than 1 MHz. It accepts the
input voltages from the circuit in Fig.
1A and converts them to differential
output currents, where IC2 (an LF357)
provides the single-ended output volt-
age. Integrated-circuit IC1 is available
from Circuit Specialists or DC
Electronics. Refer to the February
1993 Think Tank column for my
“Function Generator” circuit if you
need a 1-MHz triangle-wave genera-
tor.

—Skip Campisi, So. Bound Brook,
NJ

Excellent work! You've squeezed a
lot out of three ICs, especially the quad
op-amp. A unity-gain buffer, voltage
follower, active rectifier, and amp, all
out of one chip, should help keep dis-
tortion low.

SIMPLE REFERENCE

Here's a simple method to design
your own cheap, temperature-stable
voltage references. If you have a good
stock of LEDs and small-signal diodes,
you're ready to start right now!

Using the schematic diagram in Fig.
2A as an example, first select a diode
from the choices in Fig. 2B and an
LED from those in Fig. 2C so that the
forward voltage difference of both

Dol

torv Com

AAA

SINEWAVE
OUTPUT
2.5V, 1.0 kHz)

Fig. 3. Here's an LIC oscillator without the L.
The inductance is provided by IC1, R1-R4, and
Cl.

semicanductors is close to the
required output voltage. The diodes
listed all have temperature compensa-
tions in the range of -1.8 to -2.0 mV/°C,
so you can mix-and-match as needed.
| wanted a 2.000-volt output, so | used
a silicon-carbide blue LED (forward
drop of 2.70 volts) and a 1N4148 sili-
con diode (0.70-volt drop).

Resistor R2 (402 ohms) was select-
ed to draw 5 mA at 2.0 volts. Trimmer-
potentiometer R1 was selected to drop
2.3 volts (5.0 volts minus 2.7 volts) at
10 mA, as each diode was to draw 5
mA; that would make R1 about 230
ohmes, so | used a 500-ohm unit for the
potentiometer. You can use any cur-
rent the diodes can handle to achieve
the proper voltage difference, but have
each diode pass at least 2 mA to stay
above their “knee” voltage. Below the
knee, the temperature compensation
begins to degrade. The example circuit
showed less than +0.1 mV/°C temper-
ature compensation; not too shabby!

Install the parts on a breadboard for
fine tuning. Most 3-terminal, fixed-volt-
age regulators, such as the 78L05,
have temperature compensations of
about =0.01%/C, which makes them
excellent current sources for your ref-
erence. Carefully adjust R1 and trim
R2, if needed, to obtain your desired
output. Once you're satisfied, solder

souo08i3 seindod ‘9661 aunpy
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D1 and R2 right onto LED1, so that
you have a nice compact package. Pot
the assembly in clear epoxy for best
heat transfer among components and
it's ready to use!

By the way, blue T1-case LEDs are
available for less than $1.50 from
Marlin P. Jones & Associates. Call
407-848-8236 for their catalog.

—Skip Campisi, So. Bound Brook,
NJ

That is pretty cool. I've used diodes
as voltage references before, but just
by stringing them together, no temper-
ature compensation in mind. That is a
great technique for more sensitive
applications. By the way, potting the
components with epoxy after thermally
connecting the diodes fogether with
heat-sink grease might improve tem-
perature compensation a tiny bit.

“L/C” OSCILLATOR

The simple circuit in Fig. 3 provides
ultra-stable, low-distortion (0.3% THD
at 1.0 kHz) sinewaves when built with
quality metal-film resistors and poly-
film capacitors matched to about 1%.
However, even 5% components give
similar results with a loss in frequency
stability over temperature.

Looking at the schematic, you'll
notice that there's no inductor in the
“L/C” oscillator! The inductance
required for oscillation at 1.0 kHz with
a 0.01-wF capacitor is about 2.5 H—
that’s not available at Radio Shack.
Instead | used a simulated inductor
composed of IC1 (an LF353 op-amp),
R1-R4,” and C1. Those components
provide an inductance, L, as follows:

L=C1 X R2

where R1 through R4 (all equal R val-
ues) were selected to equal C1's reac-
tance at 1.0 kHz. By adding C2 to the
“inductance,” you then have a tuned
L/C circuit, and by applying positive
feedback, the resuit is an L/C oscilla-
tor. Note that C2 is equal to C1 in
value.

The heart of the circuit is LED1, a
dual-element infrared LED, which is
available from Electronic Goldmine
(Tel. 602-451-7454), as part number
G2318, at a cost of 3 for a $1. Both
elements are matched within 1 milli-
volt, and the package has two long

leads that you short together to form
one terminal, and one stubby lead
used for the other terminal. Of course,
you can fabricate LED1 from two stan-
dard infrared LEDs if so desired.

The LED functions as a hard limiter
to provide a squarewave to the tuned
filter circuit, which has a Q of 25
(R5/R1). The Q can be raised to a
maximum of about 100 for even lower
distortion if desired, and the frequency
can be changed by using different-
value capacitors for C1 and C2. At a
frequency below 100 Hz, you might
have to reduce the Q to ensure start-
up.

—Skip Campisi, So. Bound Brook,
NJ

fork out that extra $200 or $300 for an
oscilloscope with delayed sweep, then
my Delayed Sweep Adapter is for you
(see Fig. 4). The DSA will let you
observe any part of any type of wave-
form on your scope. The minimum
pulse width required for triggering is
about 25 to 50 nanoseconds, and the
duty cycle can go below 0.1%,
depending on how bright the trace is
and how much jitter is in the input sig-
nal.

The input to the DSA comes from
your scope’s channel-one output,
through a 50-ohm cable terminated
with a 50-ohm load (R1). The input to
IC1 (LM360) has to be limited to *5
volts, so check your scope output—

R1 c7
1
" 500 |
IN vy | ) +
R2
10K - AAA
TRIGGERLEVEL ¥ g’
15K R4 <
rT—T—Tj—nsv E
. 10(7 4|6 4700 <
A N K J . ClR
CLR c2
1 7473 ‘T-K 5
= , J2
2 NEGATIVE 51 ouT
9 & SLOPE
POSITIVE =
8 1 45V
5 ica @ Q 14 : f
71° 7z i _L
B RC c4 R7
Al A2 C 1 q: 25K
3 T4 10 < MULTIPUER
i i3 c3 .
= DELAY
' 005 < R6
1 SO[IS >
hd K s 0 )lT———n—i q’ 13K
c1 20uS A
001 - RS
+| .002 2.5K
+ FINE ADJUST

Fig. 4. Building this delayed sweep adapter could squeeze some expanded capabilities out of an
older oscilloscope, or make an inexpensive one seem worth hundreds of dollars more.

I've seen gyrator circuits that
replace inductors, but this is some-
thing special. | suppose you could use
the diode trick presented in your last
letter to improve the accuracy of the
LED1 section in the circuit.

DELAYED SWEEP ADAPTER

If you're like me and don’t want to

mine puts out 25 mV/division, so the
maximum input will only be 200 mV
into 50 ohms. The output from the
DSA goes through another 50-ohm
cable (un-terminated) to the trigger
input on your scope. integrated circuit
IC1 is a fast comparator that level-
shifts the input to TTL logic levels, IC2
is a J/K flip-flop, and IC3 is a mono-



stable multivibrator.

Only three positions are shown on
the delay switch, S2, but you can use
as many as you want. Use the follow-
ing formula:

c =t10*

where C is the value in farads of the
capacitor used, and t is the time in sec-
onds.

Label the center position of R2 “0
volts” and the center position of R5
“Calibrated.” You should also label R7
“X1.0" to “X2.8" (ie, “X1.0" = 0.0
ohms, “X2.0" = 14.3k, etc.). That will
help you set things up for fast pulses.

To use the DSA on narrow puises,
set your scope to internal trigger and
display 2 or 3 cycles, noting the time
period. Set S2 and R7 to match the
time period, leaving R5 (the fine
adjust) at mid position. Set S1 (the
slope) to match your scope slope and
switch your scope to its external-trig-
ger mode. Adjust R2 (the trigger level)
on the DSA for a steady trace, and
reduce the multiplier setting, using R7,
until you see a full pulse at the extreme
left side of your screen. Now you can
increase sweep speed while adjusting
R5 and R7 to keep the pulse centered.
Other types of waveforms can likewise
be observed, using all of the variable
controls to select any part of the wave-
form.

This project has to be built into a
shielded cabinet, and all signal leads
should be kept as short as possible,
especially around 1C1. Jacks J1 and
J2 should be BNC connectors. Use
good quality components throughout
for the best stability.

—Skip Campisi, So. Bound Brook,
NJ

This is an excellent addition to old
scopes or to today's less expensive
models.

Well, that's all for this month.
Remember, if you submit enough suit-
able stuff for a column, you stand to
win a kit, and a 1967 MCL1010 chip in
addition to the usual book. Even if you
only have one circuit, send it in; it
could earn you one of our books. Send
your circuit schematics and descrip-

tions to Think Tank, Popular
Electronics, 500 Bi-County Bivd.,
Farmingdale, NY 11735. ]

DX LISTENING
(continued from page 59)

Obviously, to that distant audience,
you can add North American C&W
enthusiasts, such as George and Bill.
As this is written, the two-hour-long
The CURB Country Showcase was
being aired Monday through Friday,
1800 to 2000 UTC, on WWCR's fre-
quency of 12,160 kHz. it is repeated
from 0700 to 0900 UTC, on 5,065 kHz.
WWCR's programming hours do
change occasionally. So if you fail to
find the program at those times and
frequencies, give WWCR a call at 615-
255-1300 for an updated schedule.

DOWN THE DIAL

Here are some SW goodies you
might wish to tune. Times, as always,
are in Universal Coordinated Time
(UTC), which is equivalent to Eastern
Daylight Time plus 4 hours, CDT plus
5, MDT + 6, or PDT + 7.

ALGERIA—15,205 kHz. Radio
Algiers International signs on with
English programming here, and on the
parallel frequency of 11,715 kHz, at
1800 UTC, with national anthem, iden-
tification, news, and music.

ANGOLA—9,535 kHz. Radio
Nacional in the African capital of
Luanda has English news at 2000
UTC, followed by popular music. That
station switches to Portuguese pro-
gramming at 2100 UTC.

BOTSWANA—7,255 kHz. Africa’s
Radio Botswana operates in English
on this frequency, and 3,356 kHz, at
about 0300 with pop music.

BRAZIL—6180 kHz. Radio
Nacional da Amazona is heard, and in
parallel on 11,780 kHz, after 0915 with
Brazilian pop music and the
Portuguese language news show,
“Jornal Nacional.”

EQUATORIAL GUINEA—15,185
kHz. From this istand country off the
west coast of Africa, Radio Africa sells
air time to a wide variety of English-
language religious-program produc-
ers. Tune this one in at around 1730
uTC.

IRELAND—12,160 kHz. Radio
Telfis Eireann, the national broadcast-
er of Ireland, has returned to SW for
the first time in decades. But these

AmericanRadioHistorv Com

transmissions are not from the “Auld
Sod," but, rather, are relayed from U.S.
shortwaver, WWCR, Nashville, TN.
Times for those programs are 1930-
2000 UTC, weekdays, and half hours
from 2000 UTC, Saturdays, and 2100
UTC, Sundays.

MEXICO0—2,390 kHz. Radio
Huayacocotla, a rural Mexican broad-
caster on this very-low SW frequency,
is sometimes heard here with Spanish

programming, including music and

personal messages. It identifies as “en
Antena Huayacoctla” around 0000, or
midnight UTC.

MYANMAR—4,725 kHz. Radio
Myanmar in what most of us still think
of as Burma, broadcasts to local audi-
ences. It has been heard in mid-
America, at around 1100, with Asian
music and talk.

NICARAGUA—5,770 kHz. Radio
Miskut, a station serving the Indian
population of eastern Nicaragua, has
been reported with Spanish program-
ming and Latin pops until its 2341 sign
off.

SENEGAL—7,170 kHz. Radio
Senegal, a west-African broadcaster,
puts a good signal into the eastern
U.S. during the 2100 to 2200 time slot.

SLOVAKIA—9,440 kHz. Adventist
World Radio programs in English,
French, and Arabic are transmitted via
Slovakian transmitters at Rimavska-
Sobota from 2000 to 2300. That prolif-
ic worldwide religious broadcasting
organization is 25 years old in 1996.

SURINAM—4,990 kHz. Radio
Apintie can be heard evenings to 0400
UTC. That station on the Northeast
“shoulder” of South America, was
noted with easy-listening music and
identifications in both Dutch and
English.

VENEZUELA—4,830 kHz. Radio
Tachira, with some great Latin-
America music, is reported during the
early mornings, around 1045 UTC, on

this frequency. Programming, of

course, is in Spanish. [ ]
| Volunteers
Welcome
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More Diode Circuits

I n our last visit, we were deep into
circuit applications using the diode
when we ran out of space. So we'll
continue this month with even more
diode circuits. Just because the diode
seems like such a simple component,
don't let its usefulness pass you by.
Electronics as we know it would be
crippled greatly if it were not for the
versatile semiconductor diode.

CLAMPING CIRCUITS

Our first two diode circuits, shown
in Fig. 1, each use a single 1N914 sili-
con diode to clamp either the positive

R1
AC 1K
IN D1 QUTPUT
{ 1Ng14

Fig. 1. The circuit in A clamps the negative half
of an AC waveform to zero, leaving only the
positive half cycles. The circuit in B does the
same, except it clamps the positive half cycles.

or negative portion of an AC signal.
The negative half is clamped to ground
in Fig. 1A and the positive half in Fig.
1B.

PROTECTIVE CIRCUIT

In our next two circuits, shown in
Fig. 2, the diode is used as an elec-
tronic guard to protect equipment or
circuitry from reverse-voltage damage.
Here’s where a buck spent for a power
diode can save mega bucks in equip-
ment repair. The circuit in Fig. 2A con-
nects between a negative-ground DC
power source and its load. Unlike the
case where a power diode is placed in

66 series, this circuit does not produce a

PARTS LIST FOR THE
CLAMPING CIRCUITS (Fig. 1)

D1, D2—1N914 silicon diode
R1, R2—1000-ohm, "4-watt, 5% resistor
Wire, solder, etc.

forward voltage drop and the full volt-

age is fed to the load. If for some rea-

son the voltage is reversed D1 will

conduct, blowing F1 and protecting the

load circuitry. The circuit in Fig. 2B is
+

+ Py
T F1 T
?NC b1 | OUTPUT
}. 20A &
A -
? F2
?ﬁ 02 OUTPUT
20A
+ +
& na &
g =

Fig. 2. Use these circuits to protect against
damage due 1o reverse polarity. The circuit in A
is for a negative ground; the one in B for a pos-
itive ground.

similar to the one in Fig. 2A, except
that it is used to protect a positive-
ground circuit. The diodes used for D1
and D2 are not critical, but should be
rated for at least 20 amps and 100
volts.

METER GUARD

Continuing in the protective mode,
the circuit in Fig. 3 will help a meter
keep its cool and its needle true and
straight. Diodes D1 and D2 are con-
nected back-to-back to limit the maxi-
mum voltage that can reach the meter.

PARTS LIST FOR THE
PROTECTIVE CIRCUITS
Fig. 2)

D1, D2—20-amp, 100-volt, silicon diode,
see text

F1, F2—10- to 15-amp fuse

Wire, solder, etc.

AmericanRadioHistary Com

BY CHARLES D. RAKES

D1 protects the meter from a normal-
polarity overvoltage input and D2
keeps a reverse input voltage from
rapping the meter's needle in the
reverse direction.

R1*

D1 D2
1N914 1N9147f

*SEE TEXT |

Fig. 3. This circuit uses a couple of inexpensive
diodes to protect a more expensive meler.

Note that when a meter is connect-
ed in a circuit to measure voltage, a
single resistor is usually connected in
series to set the maximum meter cur-
rent to indicate a full-scale reading at
the desired full-scale input voltage. For
the diodes to protect the meter, that
resistor will need to be split into two
separate units as shown in Fig. 3.

The values of the resistor, R1, and
the potentiometer, R2, will depend on
the meter and the application, though
the following guidelines will help you
make the appropriate selection: The

PARTS LIST FOR THE
METER GUARD (Fig. 3)

R1, R2—See text

D1, D2—1N914 silicon diode
M1—Meter, see text

Wire, solder, etc.

value of the potentiometer, R2, must
be large enough to produce about a 1-
volt drop across it when the meter
reads full scale. The total resistance
value of R1 plus R2 should be select-
ed to let the meter read full scale at its
rated input voltage.

Adjusting the protection circuit is
easy. Set R2's wiper for maximum
resistance and connect the circuit to a
variable DC power source. Raise the
input voltage until the meter reads full
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Fig. 4. Zener diodes have lots of applications,
but here one is used in an uncommon way—as a
noise generator.

scale. Now increase the input voltage
about 10% to 20% above the full-scale
reading; the meter's needle should
then be against the peg. Reduce the
resistance of R2 until the meter's nee-
dle just comes off of the peg and you
are all set.

NOISE GENERATOR

Our next entry, see Fig. 4, uses a
Zener diode in a noise-generator cir-
cuit. While that's not their usual appli-
cation, Zeners generate a broadband

PARTS LIST FOR THE NOISE
GENERATOR (Fig. 4)

D1—Zener diode, 6 to 10 volt, see text
C1—0.22-pF, ceramic-disc capacitor
R1—2200-ohm, Y-watt, 5% resistor
R2—50,000-ohm potentiometer

Wire, solder, etc

noise signal under certain situations.
Potentiometer R2 adjusts the noise
generator for the desired output. Just
about any 6- to 10-volt Zener can be
used for D1. if you have a number of
junk-box Zeners try each in the circuit
until you find the one that produces the
maximum noise output.

SYMMETRY MONITOR

An AC-waveform symmetry-moni-
tor circuit is shown in Fig. 5. Here

¢ ’ AW
c1 D1 R2
22 1N914 cz2 10K
: |
INPUT Ll AN
D2 R3
1N914 10K
b C3 .
o SRR
*SEE TEXT =

Fig. 5. This simple circuit can be used to moni-
tor the symmerry of an AC waveform.

diodes D1 and D2 are operating as
rectifiers with opposing outputs feed-
ing a zero-center, 100-pA meter.
Capacitor C1 removes any DC content
from the input signal source.

PARTS LIST FOR THE
SYMMETRY MONITOR (Fig. 5)

D1, D2—1N914 silicon dicde

C1—0.22-pF, ceramic-disc capacitor

€2, C3—0 .1-pF, ceramic-disc capacitor

R1—1000-chm, Ys-watt, 5% resistor

R2, R3—10,000-ohm, Ya-watt, 5%
resistor

M1—100-0-100-pA, center-zero, meter

Wire, solder, efc.

When a symmetrical waveform is
fed to the circuit the output voltage of
both rectifiers will be the same but
opposite in polarity. Under those con-
ditions the meter will read zero, or cen-
ter scale. If the signal is
non-symmetrical, the meter will read
off zero by the polarity and the amount
of error in the symmetry of the wave-
form.

AMPLIFIED NOISE
GENERATOR

Our second noise generator, shown
in Fig. 6, adds a single-stage transistor
amplifier to the Zener circuit to

increase the output noise level.
+12-20V
NOISE
OuTPUT

Fig. 6. For even more noise, use this amplified
version of the Zener-based noise generator.

Depending on which Zener you select,
the output can be as much as ten volts
peak-to-peak. Once again, R2 is used
to set the noise output level.

RF SWITCHING CIRCUIT
Figure 7 shows a simple diode-

based RF switching circuit. When

switch S1 is closed, the circuit feeds

PARTS LIST FOR THE
AMPLIFIED NOISE
GENERATOR (Fig. 6)

D1—Zener diode, 6-volt, see text

Q1—2N3904 NPN transistor

C1—0 22-pF, ceramic-disc capacitor

C2—4.7-pF, 16-WVDC, electrolytic
capacitor

R1—3300-ohm, Y4-watt, 5% resistor

R2—250,000-ohm potentiometer

Wire, solder, etc.

the RF output of a transmitter to an
antenna through the two forward-
biased diodes. The DC current path
that causes D1 to conduct flows
through S1, R1, L2, and L1. Diode
D2's current flows through S1, R1, L2,
and L3. In that condition the two
diodes look like a closed switch to the
RF signal, allowing it to pass on to the
antenna with almost no power loss.
When S1 is open, both diodes are in
the off state, allowing no RF to flow

- $ Ri
s1 <2200
M *SEE TEXT

Fig. 7. Closing switch S1 lets the input signal
(from a transmitter) to reach the output and be
fed to an antenna.

through to the antenna.

The values of the RF chokes, L1-
L3, are not critical but should be
selected for the frequency range used.
The inductive reactance of the chokes

PARTS LIST FOR THE RF
SWITCHER (Fig. 7)

D1, D2—1N5404 or similar 2-amp, 400-
volt silicon dciode
C1, C2—0.22-yF, ceramic-disc capacitor
R1—220-ohm, 1-watt, 10% resistor
L1-L3—100- to 250-pH RF choke,
see text
S1—S8PST switch
Wire, solder, etc.

should be at least ten-times greater
than the circuit's 50-ohm input/output
impedance. If the reactance is too low,
some of the output power will be dissi-
pated in the chokes and will not make
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Fig. 8. This antenna switch lets the user select whether antenna A or B is connected to a receiver.

it to the antenna. The diodes should be
rated for 2 amps and 400 volts.

ANTENNA SWITCHER

Our next diode switching circuit,
shown in Fig. 8, builds on the princi-
ples of the previous circuit to create an
antenna switcher that operates without
placing a relay or mechanical switch in

PARTS LIST FOR THE
ANTENNA SWITCHER (Fig. 8)

D1-D4—1N814 silicon diode
C1-C4—0.1-pF ceramic-disc capacitor
R1, R2—470-ohm, Ya-watt, 5% resistor
L1-L6—2.5-mH RF choke

S1—SPDT switch

Wire, solder, etc.

the RF path. With S1 in the A position,
diodes D3 and D4 are biased on
through R2, L1, L4, and L6 to allow
signals from antenna A to reach the

receiver. When S1 is in position B, cur-
rent flows through R1, L1, L3, and L5,
turning D1 and D2 on and aflowing the
receiver to use antenna B.

TRANSCEIVER SWITCH
Our next diode-based RF switching
circuit, and our last circuit for this visit,
is shown in Fig.9. That circuit switches
both the transmitter and receiver cir-
cuitry to the antenna at the proper time
for high-speed transmit/receive opera-
tion. In the receive state, transistor Q1
receives no forward bias and is turned
off with its collector high, allowing Q2
to be biased on. Transistor Q2's col-
lector is pulled low and Q3, a PNP
transistor, is turned on supplying cur-
rent to diodes D1 and D2 through L1,
R6, and R7. That completes the RF
path from the antenna to the receiver
through C5, C2, D1, D2, and C3.

INPUT o
FROM TRANSMITTER)

© TO ANTENNA

TO

D3
!F1N914

R1
4.7K

c4
T 1000pF

)' 4 RECEIVER

= +12V

Fig. 9. This switching circuit automatically routes the antenna to either the receiver or transmitser

as appropriate.

PARTS LIST FOR THE
TRANSCEIVER SWITCH
(Fig. 9)

SEMICONDUCTORS
D1-D4—1Ng14 silicon diode

Q1, Q2—2N3904 NPN transistor
Q3—2N3905 PNP transistor

RESISTORS

(All resistors are "a-watt, 5% units.)
R1, R3, R5—4700-0hm
R2—3300-ohm

R4—2200-ohm

R6, R7—1000 ohm

CAPACITORS

C1—47-pF, ceramic-disc

C2, C3—470-pF, ceramic-disc
C4—1000-pF, ceramic-disc

ADDITIONAL PARTS AND MATERIALS
L1—200-pH choke
Wire, solder, etc.

When the transmitter kicks in,
diodes D3 and D4 receive a sample of
the RF through C1, producing a posi-
tive voltage at the base of Q1 turning it
on and Q2 and Q3 off. With Q3 off,
diodes D1 and D2 are no longer con-
ducting and the receiver is switched
out of the RF path. The transmitter’s
RF then goes to the antenna.

Well, that's all for now. We hope
that the elementary diode circuits that
we've covered in this and last month’s
Circus have helped to illustrate just
how useful and necessary that solid-
state device really is. See everyone
again next month. |
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More on Antenna Topics

Low-frequency antennas remain
a problem for most amateurs.
Unless you own a huge amount of real
estate, then it's unlikely that you will be
able to put up an optimum antenna for
the low-frequency bands. For exam-
ple, in the middle of the 75/80-meter
(3.5-4.0 MHz) band, a half-wavelength
dipole is 125 to 133 feet long. On 160-
meters (1.8 MHz), the same antenna
runs down the block a good distance—
260 feet or more! Similarly, have you
noticed that verticals get tall on those
frequencies? It takes more than 60-
feet on 75/80-meters, and 130-feet for
160-meters, to make a quarter-wave-
length vertical.

Figure 1 shows one option for the
“low-end” of our HF spectrum,
although it is not problem free. That
antenna is called the “coaxial-tee”
antenna. There are two ways to make
it.t. One way uses a half-wavelength
dipole cut to the next higher harmoni-
cally related band. For example, as a
Novice class ham in 1959, | used a 40-
meter dipole on 80-meters CW by
tying the inner conductor and the outer
conductor of the coaxial cable togeth-
er (as in Fig. 1), and then connecting it
to the output of an antenna tuner. In
that case, dimension “A” is half wave-
length on the higher band (e.g. make A
= 66 feet for 40 meters, and then oper-
ate on 75/80), and dimension “B” is
ignored.

The trouble with that arrangement
is that harmonics of your transmitter
look into a resonant antenna that is
just aching to radiate their energy into
other people's territory! Be sure to use
a resonant antenna tuner (not a “line-
flattener” type that's actually a kind of
high-pass filter), and use a low-pass
fiter that has a cut-off frequency
between the two bands.

The other approach is to use the
coaxial cable as part of the antenna
system (Fig. 1 still applies). In that
case, “A” is stili a half wavelength, but

72 so is dimension “B” (keeping in mind

the foreshortening due to the velocity
factor (V) of the coax (e.g. Lrggr =
492V/f\nz))-

Another option is shown in Fig. 2.
That antenna is made of either 300-
ohm or 450-ohm twin-lead. It consisis
of a horizontal section (“A”) and a ver-
tical section (“B"). The vertical section
should be as vertical as possible, con-
sistent with installation realities. That
antenna will work on two bands, either
160 and 75/80 meters, or 75/80 and 40
meters. The dimensions for the anten-
na are given in the Table 1.

Those antennas don't work as well
as a real dipole placed high and away
from everything else, but when the
issue is getting on the air or watching
Geraldo, then they are more than good
enough.

MORE ON ANTENNA
ZONING

In a past column, | discussed zon-

BY JOSEPH J. CARR, K41PV

ing problems and mentioned the pre-
eminence of the Federal Communica-
tions Commission’s PRB-1 (erro-
neously called PRC-1 by me) rule in
which it takes sole jurisdiction for
antennas of licensed stations, except
for reasonable and proper mechanical
and electrical requirements. In other
words, the existence of the tower or
antenna is the business of the FCC,
while local and state authorities may
place certain reasonable engineering
requirements on the installation in
order to assure safety (lightning
grounding, guys, height restrictions,
etc.). A lawyer wrote to me informing
me that some recent court decisions
have weakened PRB-1 to some
extent, and warned that amateur-radio
operators need to be perpetually alert
to problems in their local government.
Or, alternatively, one could opt for the
Massachusetts solution. According to
a source, Massachusetts Governor

52-OHM COAX
TO RIG

QUARTER-
WAVELENGTH
RADIALS

Fig. 1. This coaxial-tee antenna can be used in a couple of different ways . . . just watch out for har-

monics!




" BAND . DIMENSION ~ DIMENSION
(Meters) G A Py
160 and 75/80 70 feet 52 feet

35 feet 26 1eet

.~ 75/80 and 40

Weld signed bill H-2782 into law. It
states that no zoning ordinance or by-
law may prohibit antennas of federally
licensed amateur-radio stations. The
law allows local ordinances and bylaws
to regulate the antenna structure for
purposes of health and safety, provided
that the regulation is “. . . the minimum
practical regulation necessary to
accomplish the legitimate purpose of
the city of town enacting the legisla-
tion.” The law also provides that the
regulation must allow sufficient height “.
. . to effectively accommodate federally
licensed amateur radio operators . . . ."

practical” are golden opportunities for
lawyers to litigate. Also, what does
“health” and “safety” mean? Do reports
in the popular media distorting the sci-
entific data on the effects of electrical
and magnelic fields on humans consti-
tute a reasonable threat to health and
safety, and therefore make it legal to
restrict ham-radio operations?
Although some progress has been
made with respect to homeowners
associations in townhouse and condo
developments, those rules still nettie
many ham operators. If you can’t
afford to sue the pants off the home-

TO

o }TUNER

Fig. 2. The twin-lead, low-frequency tee antenna will work on two bands. The dimensions can be

found in Table 1.

Sounds pretty good, huh? Well,
maybe . . . and that's a big maybe
once you learn how politicians and
lawyers (not to mention neighbors who
want you off the air) think. There are
enough weasel words in the law to
keep you in court for years if you run
afoul of some local problems.

| talked to a friend of mine who is
both a ham and a lawyer. He pointed
out several problems. Ambiguous
words like “sufficient” and “minimum

owners association, and make yourself
a pariah, then try running for office in
the association and lobby to get some
of the rules changed. The ham-radio
lesson in this little diatribe is that you
could conceivably run into difficulties
with your antenna, despite your FCC
license. Either your neighbors or the
local government could wreak havoc
with your hobby and your wealth . . . so
keep the peace as best you can . . .
and be politically active. [ ]
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NiCd/ALKALINE

BATTERY CHARGER

Saitek calls its Eco Charger a “fountain
of youth for old batteries.” The battery
charger will help reduce the amount of
batteries used by consumers and
relieve the stress on the environment
caused by batteries that are used once
and then tossed away.

The Eco Charger is designed for
use with standard household batteries.
Its microchip technology determines
the exact charge necessary to revital-
ize ailing batteries and bring them
back to their peak efficiency levels.
Each battery is analyzed to determine
the amount of charge required,
whether the battery can be recharged,
and the maximum length of time need-
ed for recharging. The device has
been independently tested for safety,
and will not overcharge.

The Eco Charger's bay holds four
different or same-sized batteries for
simultaneous charging. Each of the
four charging beds has an adjustable
arm that allows AAA, AA, C, and D
batteries to fit. With the flip of a switch,
the Eco Charger will accept either reg-
ular alkaline or rechargeable nickel-
cadmium batteries. All the information
needed by the user appears as sym-
bols on the LCD screen.

the Eco

According to Saitek,
Charger will increases the net worth of
a $5 set of batteries to $30 by increas-
ing their life. For instance, a person
who uses a Walkman-type cassette
74 player for two hours a day would go

through 19 sets of batteries, with an
approximate price of $95, over the
course of a year. With the Eco
Charger, only three sets of batteries—
at a total cost of $15—would be need-
ed. It costs less than a penny to
recharge a battery using the Eco
Charger.

The Eco Charger has a suggested
retail price of $59.95. For further infor-
mation, contact Saitek Industries, Ltd.,
2295 Jefferson Street, Torrance, CA

90501; Tel. 800-452-4377.
CIRCLE 80 ON FREE
INFORMATION CARD

DIGITAL MULTIMETER/
COMPONENT TESTER
In addition to providing the features
you'd expect from a digital multime-
ter—such as measuring volts, amps,

and ohms—Wavetek Corporation’s
DM16XL also measures frequency
and capacitance, and has logic-, tran-

sistor-, continuity-, and diode-test
functions. Measuring functions include
AC and DC voltage to 600 volts, cur-
rent to 10 amps, resistance ranges
from 200 ohms to 20 megohms,
capacitance to 20°F, frequency count-
ing to 15 MHz, transistor gain, and
CMOS and TTL logic tests. The
DM16XL has applications in circuit-
design testing, appliance verifications,
incoming component inspection, com-
puter troubleshooting, photocopier
repair, Fax troubleshooting, and secu-
rity-system installations.

For user convenience, the instru-
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ment offers data hold, which freezes
the reading on the display for later
evaluation. It also has the largest LCD
readout in its class, with 0.7-inch-high
numerals. The DM16XL is lightweight,
compact, easy to carry, and comes
with an operator’'s manual, test leads
with alligator clips, a battery, and an
extra fuse.

For user safety, the DM16XL's test
leads are shrouded in plastic to elimi-
nate the possibility of shock. Incorrect
test-lead placement will cause the
DMM to issue a warning beep. The
meter also features a fused 10-amp
current jack, which is normally found
only in expensive meters. The
DM16XL meets |IEC 1010-1 and
UL3111 standards.

The DM16XL digital multimeter/
component tester costs $99.95. For
more information, contact Wavetek
Corporation, Instruments Division,
9045 Balboa Avenue, San Diego, CA
92123; Tel. 619-279-2200; Fax: 619-

565-9558.
CIRCLE 81 ON FREE
INFORMATION CARD

DBS SURGE PROTECTOR

Designed specifically for use with
Direct Broadcast Satellite (DBS) sys-
tems, the Powermax DBS from

Panamax features guaranteed lifetime
protection with a catastrophic surge




circuit that prevents damage during
massive surges, including lightning
strikes. It also provides an up-to-
$25,000 warranty on properly connect-
ed equipment.

The Powermax DBS offers a mas-
ter on/off light, plus fiitration of electro-
magnetic and radio frequency
interference (EMI/RFI), and 480 joules
of energy dissipation. It includes a
330-volt UL 1449 rating, a 200-volt
clamping level, and instantaneous
response time.

The surge protector comes with
one set of low-voltage coaxial connec-
tors for rooftop antennas or cable, and
a set of high-voltage coax protectors to
safeguard the satellite signal. There
are also RJ-11/45 modular jacks that
provide automatic disconnects from
the telephone line under surge and
sneak current conditions, with an auto-
matic reconnect when fault conditions
are no longer present.

The Powermax DBS costs $99 in
the United States and $139 in Canada.
For more information, contact
Panamax, 150 Mitchell Blvd., San
Rafael, CA 94903; Tel. 415-499-3900
or 800-472-5555 (U.S.) or 800-443-

2391 (Canada); Fax: 415-472-5540.
CIRCLE 82 ON FREE
INFORMATION CARD

CLAMP-ON POWER METER
Extech’s Model 382090 clamp-on
power meter measures true, apparent,
and reactive power, as well as the
power factor, without interrupting cir-
cuit connections. It can be used to
monitor load demands, perform pre-
ventive maintenance checks, capture
and record current surges, and per-
form surveys to understand power
costs.

The meter measures current, volt-
age, resistance, continuity, and fre-
quency with autorange or
manual-range selection for voltage
and current. It displays true RMS,
average, surge, max/min, and crest
factor on a large, 3500-count, 0.8-inch
LCD readout. The surge mode cap-
tures and retains current readings. The
clamp jaws open to two inches.
Batteries, alligator clips, test leads,
and a pouch case are included with
the meter.

The Model 3828090 clamp-on

power meter costs $499. For addition-
al information, contact Extech
Instruments Corporation, 335 Bear Hill
Road, Waltham, MA 02154; Tel. 617-

890-7440; Fax: 617-890-7864.
CIRCLE 83 ON FREE
INFORMATION CARD

NOISE-CANCELLATION
HEADPHONE

Discwasher's Model NC 200 stereo
headphone substantially attenuates
low-frequency environmental noise,
relieving stress and helping to pre-
serve hearing. It diminishes the roar of
engines and heavy machinery, the din
of construction, and annoying sounds
produced by traffic. The headphone
can be used in outdoor settings where
power equipment is in use, on industri-
al plant floors, and on airplanes or
trains. It weighs just 7 ounces and will
run for 25 hours or more on a 9-volt
alkaline battery.

The noise-cancellation process
begins when small microphones built
into the NC 200's ear cups sense
ambient noise. The headset's patent-
ed circuitry then generates and sends
out sound waves with frequencies
identical to those coming in, but
reversed in phase. The crest of each
outgoing sound wave is timed to
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encounter the trough of the incoming
wave. The resulting collision cancels
incoming sound waves and, conse-
quently, unwanted ambient noise. The
NC 200 diminishes the level of fre-
quencies in the 30- to 2000-Hz band
by 10 to 20 decibels.

As it reduces unwanted ambient
sounds, the NC 200 can be used as a
conventional headphone to deliver
audio from such sources as laptop
computers, personal portable stereos,
and on-board aircraft sound systems.
Built-in equalization circuitry elimi-
nates electroacoustical frequency vari-
ations inherent in some active
noise-cancellation headphones and
enhances sonic balance.

The NC 200 noise-cancellation
headphone has a suggested retail
price of $99.95. For more information,
contact Discwasher, Division of
Recoton, 145 East 57th Street, New
York NY 10022; Tel. 212-644-0220 or

800-742-3438; Fax: 212-644-8205.
CIRCLE 84 ON FREE
INFORMATION CARD

VARIABLE POWER SUPPLY

Global Specialties’ Model 1504 is a
continuously variable, digital, AC
power source. It is designed for circuit
design and development in electronic
laboratories, as well as in production-
line testing and repair facilities, com-
panies doing incoming electronic
inspection, vocational-training
schools, and other applications in
which a clean, electrostatically and
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galvanically isolated variable line sup-
ply is required.

The super isolation transformer out-
put voltage is continuously adjustable
from 0 to 150 volts AC at 0 to 4 amps,
and is triple-shieided from the input
line to protect the user against shock.
The Model 1504 can measure power
line leakage current by means of a
probe and a switch-selected range of
the output digital panel meter. Fuses in
the primary and secondary fully protect
the unit.

The Model 1504 variable power
supply costs $420. For additional infor-
mation, contact Global Specialties, 70
Fulton Terrace, New Haven, CT
06512; Tel. 800-572-1028; Fax: 203-

468-0060.
CIRCLE 85 ON FREE
INFORMATION CARD

DIGITAL VIDEO CAMCORDER
Panasonic’s AG-EZ1U DV-Cam is a
digital video (DV) format, 3-CCD, digi-
tal-signal-processing camcorder
aimed at cable television and local
news crews, event videographers, and
multimedia producers. Weighing less
than 2.4 pounds, the camcorder will
record one hour of digital component
video on a miniature Y-inch cassette.
In digital recording, the analog
video signais are converted to binary
numbers, processed, and recorded,
eliminating analog distortions and
noise. Once in the digital domain, the
video signal can be viewed, edited,
and manipulated by digital equipment
such as personal computers. The
transparent DV signal won't degrade
through successive generations of
recording, and the format offers an
easy interface with other emerging dig-
ital technologies, such as nonlinear
editing, video-on-demand, and HDTV.
Three ii-inch IT CCDs produce

500 lines of horizontal resolution, a
signal-to-noise ratio of 54 dB, and min-
imum illumination of 5 iux while draw-
ing only 7.5 watts of power. Tapes
recorded in the DV format can be
played by the DVCPRO studio VTRs
with an optional AJ-CS750 adapter,
making it easy to use digital video
footage in broadcast and other profes-
sional applications.

The DV camcorder records compo-
nent digital video to assure high image
quality and uses 5:1 intra-frame com-
pression to prevent motion artifacts.
The result is cost-effective, standard-
ized, fuil-motion digital video with 16-
bit, CD-quality Pulse Code Modulation
(PCM) audio.

The AG-EZ1U features a large,
adjustable, 180,000-pixel color
viewfinder; digital electronic stabiliza-
tion; a 10:1 optical and a 20X digital
electronic zoom lens; a built-in SMPTE
time-code generator; three-dimension-
al digital noise reduction; a 14-step
electronic shutter to record fast-mov-
ing subjects; four-step manual gain-
up; 16:9 wide aspect ratio recording
capability; Y/C and composite outputs;
auto white balance and black balance;
five-pin control; and stereo audio out-
put. A “macro” function allows close-
up focusing down to a minimum
distance of 1.5 inches. The user has
manual control over iris, white bal-
ance, shutter speed, and backlighting.

The AG-EZ1U has a suggested list
price of $4500. For more information,
contact Panasonic Broadcast &
Television Systems Company, One
Panasonic Way, 2A-2, Secaucus, NJ
07094; Tel. 201-392-4319; Fax: 201-

392-6001. | ]
CIRCLE 86 ON FREE
INFORMATION CARD

AmoricanPadinblictary Cam

DOOR ALARM
(Continued from page 58)

between 9 and 20 volts. When LED1 is
unobstructed, the voltage between
@1's collector and emitter should be
close to zero.

As a last test, obstruct the light path
between LED1-and Q1. Place a volt-
meter between the collector and
emitter of Q2 and then obstruct the
light from LED2; no current should be
flowing, and the voltage across Q2
should be between 9 and 20 volts.
When you stop blocking the light of
LED2, the voltage between Q2's col-
lector and emitter should be close to
zero.

The preceding tests, in conjunction
with careful wiring, should ensure that
your Refrigerator-Door Alarm will work.
When you're satisfied with its perfor-
mance, you can go on to mount it.

Installation. Attach the completed
project to the side of your refrigerator
(as shown in Fig. 2), near the doors,
with double-sided foam tape. If your
refrigerator doesn’t have its freezer
door on fop of the other one, and
instead has its two doors opening out-
wards and side by side, you will need
1o mount the Alarm on top of the re-
frigerator.

Whichever way you mount the
Alarm, the point is to position it so that
two metal strips attached to the doors
can obstruct the light path of the IR
LED/phototransistor pairs when the
doors are closed. Use light-gauge
metal strips for that purpose; alumi-
num is a great materiai to use as it is
easy to cut and bend, and will nof rust.

Attach the strips to each door using
screws, epoxy cement, or double-
sided tape. Note that because
moisture might condense on or near
the door openings, a good mounting
scheme is needed to make sure that
the interrupters don't come loose due
1o moisture build up. You will know if an
interrupter strip falls off as the alarm
will souna!

Once the Alarm is connected, you
shouldn't have any more problems
with spoiled food (unless you keep it
too long, of course). And by the way; if
you do plan on getting a midnight
snack, be prepared to fully wake up
when you hear the sound of the
alarm! [ |




BIO-STIMULATOR
{Continued from page 34)

Calibration and Use. Insert a bat-
tery and turn on the power using R10/
$1; then continue to adjust R10 to its
middle setting. Place the acorn nuts
across the inside of your arm and tog-
gle S2 to each position. You should
feel an increase or decrease of the
shock pulse. Slowly turn R10 clockwise
or counterclockwise to feel an in-
crease or decrease (respectively) of
the shock-pulse Intensity.

See Fig. 4 for a list of ailments that
traditional acupuncture has been
claimed to remedy. If you suffer from
one of those problems, then choose
the appropriate acupuncture point
and place cap-nut J2 directly over it.
The other cap nut, J1, can be placed
on any part of the skin. For best results,
fry applying the Bio-Stimulator up to
three times a day for durations of be-
tween 5 and 15 minutes. You should
be able to stop when the pain is re-
duced to your satisfaction.

Electrode Pads. Many electronic-
acupuncture practitioners attach
electrode pads to a patient’s skin at
various pressure polnts (determined
by an electrode-placement chart),
thereby allowing stimulation of an en-
tire group of nerves covering a large
area. With a simple modification,
electrode pads can be attached to
the Bio-Stimulator, adding to the unit’s
versdtility. However, keep the follow-
ing in mind:

Note: Federal and State laws regu-
late the sale of electrode pades.
Check with your doctor to find out if
you need a prescription to purchase
them,

Three items are necessary to add
electrodes to your unit: alligator clips
(Radio Shack part number 270-347 or
equivalent), test leads with pin tips
(Radio Shack part number 278-705 or
equivalent), and Unipatch 624 elec-
trode pads (available at major medi-
cal suppliers). Assembly is simple.
Remove the probe from each test
lead, then solder an alligator clip on
to each exposed wire. When finished
you should have pin tips at one end
and alligator clips at the other.

Clip the alligator clips to J1 and J2.
Then insert the pin tips Into the elec-
trode receptacies. The electrode

PARTS LIST FOR THE
BIO-STIMULATOR

SEMICONDUCTORS

1C1—556 dual timer, integrated
circuit -

(Q1—IN4401 NPN transistor

D1--IN4005 silicon rectifier diode

RESISTORS
(Al resistors are Ya-watt, 5% units.)
R1—100-chm
R2, R3—-750,000-ohm
R4—390-0hm
R5—15,000-0hm
R6—10,000-0hm
R7, R9—47,000-ohm
R8—150-chm

. R10—50,000-ohm potentiometer

with SPST switch (S1)

CAPACITORS

- Cl—I-pE 16-WVDC, electrolytic
C2—0.1-pF, ceramic-disc
C3—0.01-pF, ceramic-disc
C4—4700-pF. ceramic-disc
C5—I1-pE ceramic-disc
C6—0.047-pE ceramic-disc

ADDITIONAL PARTS AND
MATERIALS

Tl—Audic transformer, 8-ohm
primary, 1000-ohm secondary
(Radio Shack part number
273-1380) -

J1, J2—Acorn cap nut

S1—SPST switch (part of R10)

S2—S8PST switch

B1—9-volt alkaline battery

Printed-circuit materials, project
enclosure, battery clip with leads,
alligator clips (optional, see text),
test leads with pin tips (opticnal,
see text), Unipatch 624 electrode
pads (optional, see text), wire,
solder, hardware, etc.

Note: The following items are
available from RAH Projects (P.O.
Box 15904, Newport Beach, CA
92659): etched and drilled PC
board—$6.95; kit of parts
including the PC board (but no
project enclosure)}—$30.00. Add
$2.50 shipping and handling
California residents please also add
appropriate sales tax. Check or
money order only; personal-check
orders will be shipped after the
funds have been cleared. Allow 4
10 6 weeks for delivery.

pads can be removed from the plas-
fic sheet and applied to various body
locations. Keep in mind that the ad-
hesive material that is on the elec-
frode pads allows for greater con-
ductivity. Therefore, to keep the

adhesive from wearing off too quickly,
cnd to make it possible to use the
pads more than once or twice, make
sure o place them back on the plas-
tic sheet after each use.

Referto Fig. 5 to find the locations of
nerves where you can place the elec-
trode pads. The spinal system, which is
the original base for all nerves, con-
sists of 31 nerves divided into 4 major
groups. The Cervical (C1to C7) and
Sacral (51 to S4) groups spread 1o the
arms and legs, while the Thoracic (T1
to T12) and Lumbar (L1 to L&) groups
spread to all parts of the body as
shown in the figure.

The path to both ends of the nerve
groups can be found by looking for
the C, S, T, or L locations in Fig. 5. You
can place the electrode pads at both
ends of or along the nerves crossing
the pain areq. You will then have to
experiment to find the optimum loca-
tions for reducing pain.

Experimenting with all the possible
uses of the Bio-Stimulator could take
you quite a bit of time; however, the
results you get from the device could
be worih it. You just might be pleased
to discover the benefits of East-meets-
West technology. [ |

DTMF TONE PAD
{Continued from page 56)

coated them with a layer of clear fac-
quer to protect them from damage in
everyday use. You can do the same or
use another type of labeling tech-
nique.

To use the Tone Pad with a trans-
ceiver you have to first decide how
you would like to connect the two.
While the unit could be hard-wired to
the transceiver, using matching plug-
and-socket connectors would be a
better idea. Some fransceivers have
+ 12-volt, ground, transmit audio, and
PTT keyline connections already avail-
able at an accessory socket on the
rear panel. If that is the case, simply
use matching plugs on the unit’s con-
nection wires.

And thats all there is to itt Once it's
connected to your fransceiver, the
DTMF Tone Pad can be used for count-
less tasks, making it a constant re-
minder of the money-saving benefits
you can enjoy by being an elec-
tronics hobbyist. [ ]
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Jerrold, Scientific Atlanta, Zenith, Tocom,
Panasonic, Oak, Stargate

' 14937 Indu
Omaha, NE 68144

FOR A FREE CATALOG OR QUESTIONS CALL:

1-800-729-1776
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CABLE TV DESCRAMBLER KITS

S'B-3 Descrambler
This Product includes all
the Parts, PC Board and
AC Adaptor. Enclosure
1s not included.

$44.95

My
VISA

Tri-Mode Descrambler

This product includes all the parts
PC Board and AC Adaptor.
NO Enclosure included.

Universal-New Product
This Product includes all the Parts,
PC Board, Complete Schematic
with Functional Guide. Generates
Sync for most Video Applications.

$79.95

$59.95
Call Toll Free 1-800-886-8699

M & G Electronics, P.O. Box 3310, No. Attleboro Mass. 02761

Anyone implying theft of Cable service will be denied assistance. NO MASSACHUSETTS SALES!

- Ask for our 0

FREE

catalog of other exciting kits.
Call 513-752-0279

eeder
Technologies
P.O. Box 421, Batavia, OH 45103

PO-KIt

Educational Kits for the Serious Hobbyist

Home Automation

| Connects between a TW523 and
an RS-232 serial port. Use your
computer to receive and transmit all

1 X-10 commands. Create your own
program to control your home
automation system, turning on/off
any device plugged into an
electrical outlet with responce to
time/date, or another X-10
transmission. $38.50

Caller ID / RS-232

Connects between a telephone
wall jack and an RS-232 serial
port. Decodes the caller ID data
sent over the phone line and
sends it to your computer in a
pre-formatted ASCH character
string. Create your own program
to log the name, number, date,
time of all incoming calls. $34.50

Telephone Call Restrictor

Connects to telephone wall jack. Disables
all phones on the line if attempting ta
either: dial a number that has been stored
in memory *Block Mode® or, dial a number
that has not been stored in memory *Allow
Mode'. Use touch-torie phone to enter
telephone numbers Into memory, and
choose mode. Program from any phone
on the line using your password. $35.00

50 MHz Frequency Counter

Reads frequency from 1Hz to 50MHz and
displays It on a 16x1 character LCD
display. Auto-range feature provides
floating decimal point and automatically
affixes the correct suffix (Hz, KHz, or MHz).
Microcontroller based, very few additional
components. $46.50

Telephone Scrambler

Scrambles your voice before
sending it over the telephone
line, and descrambles it on the
other end. Connects between
your telephone and wall jack. No
modifications are required to

your telephone. Full
operation. $43.00

duplex

IR Remote Control Receiver
Learns and records the data patterns

emitted by standard infrared
controls used by TVs, VCRs, Stereos, etc.
Lets you control all your electronic projects
with your TV remote. Seven indlvidual /O
{ pins can be assigned to any button on your
remote, and can be configured for either
$32.00

“toggle' or ‘'momentary" action.

remote

with.

tapes. $39.00

An audio device which can be
used with a home component
stereo system, to filter out the
main vocal sound track from
standard stereo recordings (CD,
tape, recard or FM}, leaving the
background music to sing along
roduce your own karaoke:

DTMF Decoder/Logger

Keep track of all numbers dialed or
entered from any phone on your
1 line. Connects to your telephone
wall jack. Decodes all 16 touch-
tones and displays them on an LCD
display. Holds the last 240 digits in
a nonvolitle memory. roll
through and vlew all telephone
numbers dialed, credit card
numbers entered, etc. $54.50

AmericanRadioHistorv Com
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LaiJ AMREL Offers Lowest Prices & Best Warranties on
.9 DC Power Supplies ANYWHERE!

N . f -
p— %\%‘* l AMREL Offers Superior Analog Power

AmagL/...f... L

Supplies Starting as Low as $149.00

 Low Output noise rating less than 0.3mV.

» Line/load regulation rated at low 0.01% + 1mV.

- Transient response time of 50p Sec.

» Overload protection, and Output enable/disable.

» Coarse and fine voltage/current adjustment.

» Auto series/paralle]l operations for triple output supplies.

AMREL Offers Features And Prices on Digital
Power Supplies That The Competition Can't Beat! |

 Microprocessor controlled.

« User friendly keypad data entry.

» Low output noise rating less than 1mV.

« Line/Load regulation rated less than 2mV.

» Qutput enable/disable and Power off memory.
+ Optional RS-232 interface capability.

e e [viodel T iFS701 TIFS102 T IPS105 [ 1PS104 [ LP5105 | LPS-106 | LPS301 | LP5.302 | LPS:303 | LPS.304 | LP5-305
AR e Rating 30V/1A 30V/2A 30V/3A +30V/IA +30V/3A GOV/1A 15V/2A¢D) | 15V/4AGD | 30V/3A +30V/1A | +30V/2.5A
- -30V/1A -30V/3A 30V/1A(L) 30V/2A0) -30V/1A | -30V/2.5A
e et 3OSVAA | 365V3A 5V/2A 3.35V/3A
: o [t Price | si9s $125 $295 $395 $495 $245 $219 $299 | $369 $399 $599
T [sae prce | st49 $179 $199 $375 $469 s219 5199 s285 | $350 $379 $569
v ez

PR" it 1-800-638-2020 =

Pwducm‘nwr‘naﬂoﬂal e : 8931 Brookville Road » Silver Spring, Maryland 20910 « Fax: 800-545-0058 *
- e i ==

@EM

Save Big $ and watch what you want!

Cable TV :
Descramblers

Converters * Filters * Accessories

e =0
Ik
C::Jf-gggg
Parts

Express is Model 1010 Synthesized Unbeotable wholesale pricest

30 day Free Trial - NO RISK! Free
Y Catalog

s roud to A Affordable extended wononty

4 anﬁounce that Sweep/Function Generator $395 1 Year Waranty on ol products

" we now stock the )
NITE line of replace- 0 :)iug to 12 MHz (opt. 2) - .005 Hz min. step £

ment semiconductors. Credlt Ccrds Welcomel

e e NTE has been AM and FM modulation using internal 1 8 0 0 3 7 9 3 9 7 6
supplymg the electronics synthesized modulation source
lfg?g?/terg “]Ag“;etg?snopt‘ﬁ?\jr'?glacement pans Log or linear fi cy sweeping with We ” beOf Onyoﬂeg p,”,CGI a3

products meet or exceed cpbreied mikkery

industry specificationsand &
offer an exclusive 2 year
manufacturer warranty.

We also offer a complete

Prices starting

CW Pulses from 25nsto 100 sec. User can Wil= L s
specify indep p frequency Electronics as |OW as 99.’

Sine or square Burs{ mode (1 to 65535
line of parts for the service repalr pulses per burst) - Internal synthesized

industry. Test equipment, loudspeakers, Seratleicigeberater
video and audio heads, magnetrons

belts, idler assemblies, Triangle & Satooth CW or triggered (New Surveillance Devices !

'.-n“ : ( dden | k
%‘,‘fﬁfv‘. tOOIS, S_OIde”ng equip- Options available: +2 ppm accuracy, ;ngl;&;l;’gock g:;?n'g1n;Ia;rl:I:ilyl(eoygSr"§\g§eh:MdZ}e%s;? \‘I’\e:
— ment, just to name some RS-232 interface with Windows/DOS Video Cms”::m:oo and super .1 |u>:1 low ng«: se;m u:ggtleaam?-
i ) i TC-70 High quality ines of
Of the 1 2'000 items we Két;n;.':b::e:h\:‘emmg G2 -3 resolution for ultra sharp images.
== stock. Ask about our new Drect oot of  ¢310) G5 ea.
 — = f vigeo and audio.
w3 dealer program for Applications: Hobbyist, Technician, Best price on surveillance cameras anywhere!
1-900-338.0831 resellers. Call toll free for Engineer, Education, Circuit design lab, Telephone Transmitter Kit hidden in dual modular adaplor
acopy of our FREE 212 Electronics or Biomedical research %

Transmits both sides of conversation to any FM radio up to 1/4

B page catalog. S‘;)UFCE mile."SnapKit” technology. Uses phone line for

+ oy er and
e: POM PWIi/MobileFax amenn | Goes completely unnoticed. MA-100 §ow =
2533 North Carson St. Suite 1956 ) T T T p.ugs > '
L Carson City, NV 89706 e directly into telephone jack! Records up to
THR-1

7) 12 hours of conversations on a single cassette,|

(800) 91 0 4099 FAX (805) 379-9447 / Recording starts and stops automatically when
- - - ; = Maghone$99 99“0“@ isused! Viga/MC (214)255-7490
Parts Express 340 E First St, Dayton, Ohlo 45402-1257 m - Recorder Free shipping! Check /Maney ortiers also accepted

: g Seymor-Radix Inc. Box 166055-E Irving,TX 75016
S e s Now you can visit us on the intemet at_hitp://www.why.net/home/sr/

CIRCLE 150 ON FREE INFORMATION CARD
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New and Pre-Owned

Test Equipment

Substantial SAVINGS on New & Pre-Owned B+K Precision, Fluke,
Hewlett-Packard, Goldstar, Leader, Tektronix, and more ...

@ Goldstar

New Oscilloscope Specials

FREE SHIPPING!

ON ALL GOLDSTAR EQUIPMENT
ANYWHERE IN THE U.S.

Excluding AK & HI

Model 05-9100P —»-$999.00
Full 100 MHz Bandwidth!  sypER SALE!

e Dual-Channel, High Sensitivity

¢ TV Synchronization Trigger

e Calibrated Delayed Sweep

e Includes Two Probes, 2 Year Warranty

Professional Quality Digital Storage Oscilloscopes

at Affordable Prices!
Bandwidth 20 MHz 40 MHz 60 MHz
Model 0S-3020 0S-3040 0S-3060
SALE Price $1,199.00 $1,599.00 $1,899.00

Pre-Owned Oscilloscope Specials
Tektronix 465 100 MHz  $589.00
Tektronix 465B 100 MHz $689.00
Tektronix 475 200 MHz  $749.00
Tektronix 475A 250 MHz  $849.00

« Professionally Refurbished

« Calibrated to Original Specifications

« Dual Channel, Calibrated Delayed Sweep
« 90 Day Warranty

LOWEST PRICES EVER!
New Fluke Multimeters

The Industry Standard in Multimeters:
Model 75 Series II ...$128.00 Model 83 ...$232.00
Model 77 Series II ...$153.00 Model 85 ...$265.00
Model 79 Series I1....$172.00 Model 87 ...$285.00

o Transmit and Receive Data with Standard RS-232C Interface
o Includes FREE Comprehensive Communication Software
 Waveform Save, Calculation, and Print

¢ Dual Channel. Delayed Sweep, TV Synchronization Trigger
¢ 20 MS/s Sampling Rate, Two Save Memories

o Switch Between Analog and Digital Modes

o CRT Readout Including Measurement Cursors

¢ Includes Two Probes, 2 Year Warranty

20 MHz Sweep/Function Generator

Model 2040 $499.00 “‘w\_

» 0.2 Hz to 20 MHz, § digit LED Display

¢ AM & FM Internal or External Modulation
o Sine, Square, Triangle, TTL, CMOS Outputs
* Burst Operation

MAXTEC INTERMATIONAL CORP.

w.lf\"“ B PRECISION

Power Supplies

Model 1680 Fixed 13.8V, 6A ......ccocvvvivriviinincrnee. $50.00
Model 1682 Fixed 13.8V, 15A ......cccvviviiiiccnnnnes $99.00]
Model 1740 0-40V, 6A Dual LED Meters ................. $499.00

Model 1760 Tri-Output (2)0-30V, 2A (1)4-5.6V, 5A . $649.00
Counters, Generators, Video Test, & More....

Model 1856A 2.4 GHz Multi-Function Counter .......... $499.00
Model 1823 175 MHz Universal Counter .................... $399.00
Model 1806 100 MHz Multi-Function Counter ........... $249.00
Model 1211D Color TV Pattern Generator .................. $235.00
Model 1249A NTSC Generator W/RGB .........ccccoconen. $569.00
Model 4017 10 MHz Sweep/Function Generator ........ $369.00

Model 1653 Isolated AC 1-150V, 2A Supply ......c.e... $319.00

Full line of Oscilloscopes, RF, Video & Audio Test Equipment,

Power Supplies, Meters, Probes and Accessories.

TOLL FREE 1-800-99-METER

1-800-996-3837

= (@B hweX 0.

Availability of Equipment Subject to Prior Sale
Prices Subject to Change Without Notice

—_ AmericanRadioHistorv Com

FOTRONIC
CORPORATION
P.0. BOX 708
Medford, MA 02155
(617) 665-1400
FAX (617) 665-0780
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“"PHOTOVOLTAIC
 DETECTOR

Miniature silicon solar cell converts light
impulses directly into electrical charges. Unlike
a conventional photo diode or transistor, it
generates its own power and does not
require any external bias. Generates 0.4 vdc
in moderate light. Silicon cell is mounted on
a 031" x 0.23" x 0.07" thick plastic carrier
and has pc leads on 0.2" centers.

Li i ilable.
arge quantity available CAT # PVD-2

75¢ [10 for $6.50 + 100 for $50.00|

Great Price!

800 MA UNIVERSAL
WALL ADAPTOR

Multi-voltage power source elimi-
nates the use of batteries in

many electronic products. This
handy device has 6 volt-
age settings between 3
and 12 Vdc. Universal &
power plugs fit almost
every product. Polarity
switch. UL and CSA listed.

50
CAT # MOA-800 $9e_ach
| “CLAM SHELL”
CELLULAR CONTROL
- HEAD MOUNTING KIT

RECHARGEABLE BATTERY"

12VOLTS9AH

“HI-8” VIDEO
CASSETTE (USED)

Rechargeable lead acid
battery. Prepped for use
in a product which has-
n't yet come to market.
They are 5.9” x 2.55" x
442" high and have a
strip of foam padding
stuck to one side. They have
standard 1/4" quick-connecyt solder

SONY Hi-8

Top quality, metal particle
120 minute video cas-
settes. Used for a short
time, then bulk-erased.

Each casselte has its own $ m
plastic storage box. each
Satisfaction Guaranteed. CAT # VCU-8

[10 for $28.00 « 100 for $250.00 |

terminals. Weight: 8 Ibs. CAT # GC-129
50
$2 each | 8 for $208.00 I

| PHOTO RESISTOR

OFFICE IN A BOX (tm) |

Ora
Electronics
# XL-88
*Office in a
Box" is a
programma-\
ble device that ™
enables you to
answer your phone with up to

eight programmable messages. Up to 32 sec-

onds of recorded messages are stored in D-RAM.

Eight pushbuttons allow you to select the play-
back message. This same technology might be
adapted to Ham applications where call signs or
other messages might need to be repeated.
Includes control station, wall adaptor and ni-cad

battery for memory back-up. $9&
each

The “Clam Shell' kit is
designed for mounting a
cellular phone control
head in a vehicle. It will
work well for mounting
many kinds of communica-
tions or audio equipment in cars or elsewhere.
Made of heavy-gauge steel, featuring a full 180
degree tilt, a pre-drilled top plate with threaded
holes that fit a majority of cellular control
heads, it includes complete

mounting hardware. $ &

each

CAT # CMT-2

ORDER TOLL FREE

MAIL ORDERS TO:

ALL ELECTRONICS CORP.

P.O. BOX 567

VAN NUYS, CA 91408-0567

CAT # XL-88
SUB-MINIATURE i
SNAP ACTION SWITCH |

CHERRY DG1C-BJO7  S.PD.T.
Body size: 0.51" long X 0.255" high
X 0.255" wide. Lever with ridged end
simulates roller action. Rated 3
amps @ 125 Vac, 2 amps @ 30 Vdc.

PC pins on 0.2" centers. CAT# SMS-133

-

Large quantity available.
100 for $45.00

2 for $1 00 | Sadter $350.00

1-800-826-5432

FAX (818) 781-2653 « INFO (818) 904-0524
http://www.allcorp.com/
E-MAIL allcorp @allcorp.com

NO MINIMUM ORDER + All Orders Can Be Charged to Visa, Mastercard, American Express or Discover  Checks and Money Orders Accepted by Mail ¢ Orders
Delivered in the State of Califomia must include Califomia State Sales Tax » NO C.0.D » Shipping and Handling $5.00 for the 48 Continenta! United States - ALL
OTHERS including Alaska, Hawali, P.R. and Canada Must Pay Full Shipping * Quantities Limited » Prices Subject to change without notice.

Silonex # NSL 4582

Cadmium Sulfide photoconductive cell.

22 ohms in bright light. 2 meg ohms dark.
Plastic encapsulated.

0.29" x 0.26" x 0.07". CAT # 75¢
1.5" long wire leads. PRE-12

[ 10 for $6.00 » 100 for $50.00 |

RANGE 20 METERS (65.6 FEET)
INDOOR/OUTDOOR

PHOTOELECTRIC SWITCH

SICK Optex # WS/WE260-M230
Invisible infrared beam and
switch Is useful for a variety

of security, safety and ;
sensing applications
such as perimeter
alarms, electric gate or
garage door controls or
conveyor line sensing.
Modulated beam covers a
20 meter distance even with poor visibility. IP-66
enclosure rating makes it dust proof and splash
resistant, suitable for most outdoor conditions.
Light/dark switching selector. Sensitivity adjustment
control. LED power and sense indicators. Two
position cable entry gland (90 deg. apart) accepts
1/2* threaded conduit and a variety of wire sizes.
Glass fiber-reinforced plastic housings are 3.05" x
2.5" x 1*. Supply voltage: 22-240 Vac. Solid State
Output: 0.5 amp (must have load to operate).
Includes mounting brackets and hardware.

UL and CSA listed. 00
CAT # PES-4 $4 ‘each
1
o

{ MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E-MAIL or Fax YOUR LIST. l

CIRCLE 28 ON FREE INFORMATION CARD

AmericanRadioHistorv. Com




JOR e,
SECRE

CONSUMERTRONICS
2011 Crescent Dr., P.O. Drawer 537
Alamogordo, NM 88310
- - - Please order by Mall or Fax only - - -

i S505)434-0234, 439-17786 (or-
ers only: If you get volce, enter "#11 any time), 24-hr

Customer 8

&505)439-3551 (8AM-8PM MST Mon-Sat)
elates directly to your order or prospective order.

+ Visit our popular home page - tell your
.80l fwlzg tech.himl

Irlends: hitp:/f

i s e
C OK, COD

lock.
Postal M.0. Is fastest. VISA, MC CC OK. € ;549-
$999), add $8. New Catalog (200 + offers) $2 w/|
order, $5 wb (no CC), $24orelgn, NO dealers,
Since 1971, As seen on CBS "§0 Minutes,” Forbes,
ete, BJJohn Williams - former Lockheed Senlor Englneer,
NMSU CS Professor, DOD Electronic Weapons Englneer,
NIH Health Physiclst. $gld for educalional putgoses only.
Wanted: 5 MAC Ittx, PC4B6 (or better), peripherals,
new surplus slectronic parts, test aquipment - buy, Irade.
*All software supporis all IBM-PC systems

| Off-the-Shelf HARDWARE |
Van Eck Systems aData Card ReadevWriters
ATM3 ARFEM:WaveRadarlltrasonlcARAIghY|
Sotnd Detectors/Receivers’Xmitters/Jammers/|
Blasters wrSecurity/Surveillance k Neurophone/
RifeHleronymus/Mesonant Crystal Radlonlcs &
EM LabWeaponryCountermeasuras kVolce Dls-
guisers &ESS Infinity DeviceskLineman's Hand-
setshBug/Tap DetectovBlasteraPhone Color
Boxes «DTMF Oecoders #Bumper BeepevChild
FinderkPanic Bunon*CarlacM(IdnaR Follers
Hlidden Presence Detectors & Hearing Assistork
Shriek Module x TENS# Subliminal MixevAmp sk
Vortex Generator6th Sense Communicatora
Nolse Cancel. SystemaElectronlc Dowserd
Levitator - many movel See our New Catalog!

SPECIAL PROJECTS
We deslgn/bulld/abtaln/repalr/modIfy/maln-
taln/consult on any device/system/process/
project - electronlc/computer/mechanlcal/op-
tical (ex: phone/auto/securlty/radionlc/lab/
energy/HV/EM/RF/radar/ultrasonic/IR/UV/
commo/consumer) for business/personal/In-
ventlon needs, Describe & Include $30 pre-en-
glneering fee (no obligatlon). Time & cost estl-
mates 7-10 days. Confidentlality guaranteed.

| 1+ GBYTE DATABASE
Let us search our massive 1.03 GigaByte Hl-
Tech Survival Database for you, Virtually ev-

ery major Hl-Tech Survlval toplc covered In
depth, Some private flles. See log.

] CELLPHONE MODS
See our Catalog for our infamous cellphone
modlfication gulde ($89) - detalled, compre-
henslve, covers all makes - 10 times more
Info than competitor's "gulde”). (Do Speclal
Projects above to get up-to-date hardwaresottware),
2 Search: As a speclat EREE servics 10 our CACP
cusiomers, wa will perform one EREE search of our masslve
cellphone database Il requesled wiihin 30 days of your pur-
chase 0f CACP. Data now on celiphonas is so great, we can It
In CACP only that In greatest demand. Search results not guar-

anteed. Requesl by mall (don't fax; Include a #10 SASE.
VOICE MAIL HACKING
How Volca Mall Box (VM8) systems are used and the

SAGE CENTER. BIX, GENESIS, EZ, SYDNEY, PHONE
MAIL, AUDIX, CINDY, CENTAGRAM, SPERRY LINK,
RSVP, etc. Absolulely regulred lor all users, sysops
and securlty personnell $29.

,00Us 0 s are nacked (o the wne of § Billlons/r
While *VOICE MAIL HACKING® details how VMSs are
hacked for "phun® and profit - Including VMS methods
for hacking PBXs themselves - "PBX HACKING* ad-
dresses ALL issues refating to PBX hacking, Including
countermeasures! Can your business or agency atford
2 $90,000 phone fraud loss (the average loss due to

hacked PBXs)? As described In Forbes Magazine. $29

PHREAKING CALLER ID & ANI
QOetails on how they work and dozens ol effeclive ways
of deleaUng Calter ID, ANI, *69. 57, and Call Block-
Ing and *67. Also describes Caller ID, Drange, Belge,
Cheese and CF Boxas, ESS, 5S7, E-811, various
CLASS services, CNA, NON PUB DA, CAMA, DNR,
800-ECR, Diverters, Extendars, Cenlrex - more. $29.

Beyond PHONE COLOR BOXES
Uozens ? one ¢oior boxes oescribed - many circuils.
Plus Call Forwarding, Conlmnclnt. Phreak History,
Glossary, Olvertars, Extenders, Loops, REMOBS,
Bridging Heads & Cans, Dptocom, drd Party and

many other non-box methods - more, $39.
HACKING ANSWERING MACHINES

How answerlng machines are hacked to fisten 10 - even
erase - messages, and to convert them into minl-VMBs.
And countermeasures - prolect yoursell from snoops,
stalkers, burglars and pranksters] $29.

|CREDIT CARD SCAMS
ardholders, merchants, banks suller § Billions in

losses annually because of credit card fraud. Oe-

;| he classic to hl-tech. Details on 100s and manr varia-

- | disinformatlon published than facts. Some victims are

specific ways they are hacked, Includes ASPEN, MES- | HV

scribes every known means of credit card fraud and 3

scams. Protect yourseitl $29.

{AUTOMATIC TELLER MACHINES |

ATM crimes, abuses, vulnerabilities and deleals ex-
onudl 100+ methods detailed, Include: Physical,
eg. E, clpher, PIN compromlse, card counterfeiting,
magnelic stripe, false front, TEMPEST, Van EcK, tap-
ﬁlng. spoofing, lnsldeéob. super-cool, vibration, pulse,
Igh valtage - others. Case histories, law, countermea-
sures, detalled security checklist, [abeled Internal fho-
tos, ligures. ATMs contaln up to 5250.000 in cashl Re-
cent $350,000 ATM crime spree still unsolved| $39.
CONS, SCAMS & SWINDLES!
Cons & scams and related swindles fleece Americans
of $100+ Billion peryeart The most comprehensive
survival manual on cons & scams of all kinds - rom

tlons. And touniermeasures. Prolec! yourselt! $39.

COMPUTER PHREAKING
Oescribes In detall how computers penetrate each
other, and how VIRUSES, TROJAN HORSES, WORMS
etc are Impl d. Oozens of crime an
abuse methods and countermeasures. Includes dlsk
fliled with hacker text files and utilitles, and the legend-
ary FLUSHOT+ protection system (Ed, Cholce, PC
Magazins), BBS advlce.&)assword defeals, glossary -
much morel Manual + Disks® $39.

Beyond VAN ECK PHREAKING ||
avesdropping on TV and computer video signals us-
ing an ordinary TV described In delall. Includes secu-
rity indusiry reports. Range up to t KM. Plans Include

both the Consumertranics and the original Top Sacret
Van Eck designsi $29.
T

HACKER FILES
omptiafion of 100s of [he best artictes written (in
ASCIl) by top hackers & phreakers. Covers every ma-
|or looic In hackerdom] 3 HD Disks® $59.
STOPPING POWER METERS
As reported on CBS “60 Minutes™: How certsin de-
vices can slow down - aven x|u5- wallhour malers
- while loads draw tuli powar| Device slm?l plugs
Into one outiet and normal loads into other outlets. Also
describes meter creep, overload droop, etc. Plans $29.
1,Q, MANUAL: External magnellc ways (applied to
the meter Itself) to slow down and stop watthour me-
ters while drawing full loads. Plans. 325. KW-HR
¢ How watthour meters work, calibratlon,
error modes (many), ANSI Standards, etc. Demand
and Polyphase Meters. Ex{aenmenlal esults 10 slow

and stop meters by others. $25. Any 2, $47. All 3, $69.
UNDER ATTACK!, |

Elsctromagnetlc Interferanca and Elscironlc Weapon
Altacks cause: Cancer, birth defects, and profound psy-
chologleat, neurologlcal, cardlovascular and Immune
system disorders| Destructive to people, animals, plants,
equipmentl Includes ACTU, QES_QLE_M_AD?AC_KS
Ewe Investigated)l Includes how to verily and pinpoint
MI and electronic attack sources, and effective c]gunuiv-I
t Tutorlal

measures, $29. A N(ﬁl‘A§
and plans for powertul ELEE%R GNE]I:E EAPONS
and LAB DEVICES. Optimum circults, freqs, wavelorms,

duty cycles, Intenshies. Thorough. $29. Both $49.
MIND CONTROL 1

ONcem ano iear mcreases over EM ano udrasomc mind
(and body) control logles - fally Implants|
Unlortunately, there Is much more misinformation and

controlied and explolted by arm-chalr "experts’ and So-
called viclims' asslstance groups - one even demands
the pollcing of the Intesnet to prevent and remove
ﬂost ngs Il doesn'l approve off $39. Visit web page at:

ttp://usars.aol.com/wlzguru/mindcontrol .html

RADIONICS MANUAL
citing electical, electronic, eleclromagnelic lherapeu-

llc, dlagnostic & preventive devices (moslly experimen-
tal). History, descriplions, plans (dozens), avallabillties
ol Radionlcs Davlcas from early to modem. While drugs
cost $100s, electricity costs pennlesl $29. H.EA+
+ Plans for 3 major elecironic lherage
devices of types approved by FDA. $18. Both $39.

HIGH VOLTAGE DEVICES
devices pians: Stun Gun, Tasar, #roo, Lane, Blas-
ter, Flasher, Zapper. AudioRFRadar Jammer, Fence
Charger, Plasma & Van de Graall Gens., Jacob's
Ladder, Gelger Counlar, Ozona Gen., Fish Stunner,
Plant Stim., Klrtlan, morel All plans for onty $29.

STEALTH TECHNOLOGY
Police radar is fascinabng! &t arso hias error rales ot 10-
20%I Every known error mode - stealth method and
material used to minimize radar reflectlons - tactlc and
slraleo( to fight unjust radar tickets (that cost you
$100s [n Insurance and risk cancellation) - methods to
detect and Jam signals - fully described! $29.

SECRET & S VAL RADIO

Optimum survival and security radio equipment, meth-
0ds, freq allocations and volceAdata scrambling/encod-
ing. Includes smatl recelversAransmitters, telemetry,
anlenna optimizations, remote monllorlng and control,
securlty, surveillance, and ultrasonlc, liber-optic and
Infrared commo. 70+ clrcull plans, tables. $29.

By an ORDER of the MAGNITUDE

ha most comprehensive, ward-hitting, hi-tech sur-
vival book ever wrliten! h)plcs Include electronlcs,
s, energy, J 1, revenge,

alarms, efc to survive loJay‘s dangerous world. We all
face Increasingly linanclally and physlcally brutal
times| Fleld: dlent use of t logy In varlous
threat and conflict environments and scenarics. $49.

ROCKET'S RED GLARE
How to design and bulld sofid-propellant amateur and
survival rockets. Emfhasls on formulation, manulacture,
Instaflation of propellants, motors, igniters, etc., includes
list of commonly avallable materials, and the design of
launch pads and test beds and thelr electronlcs, $29,
FIREWORKS: How firecrackers (M-80s, blockbust-
ers, cherry bombsz, small rockets, volcanos, fountains,
sparklers and salety fuses are made and colored.
mple, cheap, common Ingredlents. $9. Both $36.

EARN

MORE
MONEY!

BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

Earn up to
7§ $60 an hour
and more!

iy

a7 ,/?JH— 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. 240

----------------------1

command PRODUCTIONS
FCC LICENSE TRAINING, Dept. 24C
P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!

NAME - MR
ADDRESS - — - s
citzy .. STATE ZIP

L----------------------

-—---ﬂ

L---—-
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June 1996, Popular Electronics

LAGUNIK  Kit/Plans .....

Mystery
Levitating

Device!

e
Remember War of the Worlds? Objects float in air and move fo
the touch. Defies gravity, amazing gift, conversation piece, magic
trick or great science project.
ANTIK Easy to Assemble Kit / Plans ......u.... §19.50

AMAZING

Laser Ray Gun

DANGER

VSIOLE LASER PADIATION

| AVODEYE GRSKN BXFOSURE

mumtonamrtsamnm
Advanced projecl produces a burst of light energy capable of
burming holes in most materials. Hand-held device uses
rechargeable batteries. 500 joules of flash energy excite either a
neodynium glass, yag or other suitable 3" laser rod. Thisis a
dangerous CLASS IV project (individual parts/assemblies
availablg). LAGUNT  PIaNS ...evumsiomsmmsossssscssssssssnsonss §20.00
Prlce on Request

Extended
Play

Telephone Recording System

READY TO USE! Automatically controls and records on our X-4
extended play recorder, taping both sides of a telephone
conversation. Intended for order entry verification. Check your
local laws as some states may require an alerting beaper.
TAP20X Ready to USe SYSteM..vccmrrrcersormsmessomsssmerns §129.50

o

o
Shocker Force Fleld_/_s«//ﬂ

Vehicle Electrifier
Neat little device allows you to make hand and shock balls, shock
wands and electrify objects, charge capacitors. Great payback
for those wise guys who have wronged you!
SHK1K Easy to Assemble Electronic Kit............ §29.50

Electric
Charge
Gun

All New
Technology!

Stuns/immobilizes attackers up to 15 feet away! G
sLegal in most state (not in NY, NJ, MA, WI) » More knock-down
power than most handguns * No permanent injury * ID coded +
Free B0KV stun gun with every purchase.

ECG1 Data Packet, Creditable toward purcase ........... $10.00
ECG10 Charge Gun, Ready to Use, w/Free 80KV Gun $249.50

Homing / Tracking Transmitter
Beeper device, 3 mile range.

HOD1 Pians ..........$10.00  HODIK Kit/PBns ..... $49.50
Listen Through Walls, Floors
Highly sensitive Stetho:

mike.
STETHIK KitPPlans.......

5c0pe mi
STETH1 Phns........ 38 00 $44.50

Inﬂnily Transmitter ++

Room Monitor/ Controller

All New - The Uttimate in Home/Office Security & Safety!
Simple to use! Call your home or office, push a secret tone
on your telephone keypad to access: * On premises sounds
and voices * Ongoing phone conversation wibreak-in capability
» Up to 10 external electrical functions, lights, TV, alarms, coffee
pots, heater, efc. CAUTION! Check legality with your state's
attorney general’s office before use for monitoring of voices.
TELECONIK  Kit, includes PC bOAId ..ocwueecrssmmssorne §149.50
TELECONT0 Ready to USE ..uoccmismsermsrseomessomsosoenses §199.50

Visible Beam Laser *

Easy to build, RED Beam, visble for miles. Use for light
shows, window bounce holography, cloud ilumination and much
more!  LASTKM Kit w/imw Laser Tube, Class Il. ....... $69.50
LAS3KM Kit w/2.5mw Laser Tube, Class lllA ............... $99.50

Life is Precious -

PROTECT IT!

Hard hitting, crackling, sizzling
HIGH VOLTAGE plasma! Stuns and immobifizes most attackers
STUN200  Ready to Use, 200,000V ... $69.
STUN120  Smaller Unit, 120,000V .

NEW High Power

lon Ray Gun

Projects charged ions that induce shocks in people and oojects
without any connection! Great science project as well as a hlgh
tech party prank. 10G7  PIANS wouwommsecssmssesssesssssssnms

10G7K__ KitPlans 399 so
Invisible Pain

Field Generator I ’)

Shirt pocket size electronic

device produces time variant

complex shock waves of intense directional acoustic energy,
capable of warding off aggressive animals, efc.

IPG7 Plans ........$8.00 IPG7K KitPlans ..$49.50
IPG70 Assembled §74.50

1000 Ft++

NOT A TOY. Uses electronic or piezo
ignition. CAUTION REQUIRED!

POT1  Plans......

...$10.00

FireBall Gun

(Dangerous Product)..........
Shoots flaming bali - two shot capacity
Great for special effects and remote

fire starting. CAUTION REQUIREDI ;

FIREBALL Plans (Dangerous Product)..... 81000‘. QU

“Dept PEM- 19 Box 718 Amherst NH 03“31
Phone: 603- 673-4?30 FAX EOS—B?&SNG

- _MC, \nsa. cumcmu»nmhu plme’m as.po snlppln’g mancn‘lﬁi;

AmericanRadioHistorv.Com

Electronic and
Scientific Products

Joker /

o A
Shirt pocket device allows you to totally control and remotely
disrupt TV or radio reception. Great gag to play on family or
friends. Discretion required.
EJKIKM Easy to Assemble Electronic Kit.......eummenes §24.50

ATTENTION: *-2*‘:-”\'@4\

High Voltage Fans!
4,000 volts in the palm of your hand! Experiment
with anit-gravity, hovercraft, ion quns, force fields,
plasma guns, shock devices, wireless energy and
electrical pyrotechnics. input: 9-14VDC.
MINIMAX4 Ready t0 USE wuu.cvscsssssisissssiiss i

b $ 1950

| 3%

A He

aser Bounce” Listener System
NEW - Latest Technology! Allows you to hear sounds from a
premises without gaining access. Aim at room window and listen
to sounds from within via reflected laser fight. Not for ilegal use.

Requires video tripods.

LWB3K 5mw Laser and Recelver Kit .....umsumsssens §149.50

LWB30 Ready to Use §199.50
5mw Visible Red Pocket Laser
Utilizes our touch power control!
VRLSKM  Kit/ PlanS...omemsicsssisssenn$ 74.50

B < upoam

Puts sub;ects under control using highly effective electronic
stimuli. Intended for parties and entertainment but must be used
with caution, Includes valuable text book reference and plans.
EH2 Plans and Text Book........ §19.50

AqumoIiv

NEON®

Easy-to-Install ~ | _
4-Tube Kit \ \
for Cars, Trucks, Vans!

Available in Pink, Purple, Blue or Green

- please specify color when ordering.
RG4K (Specify Color) ..........$ 129.50 License Frame Kit
Flash-To-Music Option for above |{Specify Color)
(R LV FO— $2950 [LICIK ... .$ 2450
3 Mi FM Wireless
Microphone

Subminiature! Crystal clear, ullra sensitive plckq) nansmns
voices and sounds to FM radio. Excellent for security, monitoring
of children or invalids. Become the neighborhood disk jockey!
FMV1  Plans....$7.00  FMVIK Kitand Plans ...... $39.50

Telephone Transmitter - 3 Mi

Automatically transmits both sides of a telephone conversation to
an FM radio.  Tunable Frequency ° Undetectable on Phone ¢
Easy to Build and Use *Up to 3 Mile Range + Only transmits
during phone use. VWPM7 PIBNS .......cummmesmmsnccnsomennie $7.00
VWPM7K Kit/Pians $39.50

CATALOG |
With many
more items! |

Free with Order |

or send $1 P&H

* Order by Mail
_or by 24 Hol




Spring Inventory House Cleaning
we'll Match Any Legitimate Deal!

AOR BEARCAT BCT-7 fRadio Shack SWL NEW IC706 [ LOWE HE150 1
AR2700 .1 - 1300MHz $349 BearTracker with alert. pre- DX394 Fantasde perform'ance! Rugged HF. Full coverage .excellent
ARS000 .1-1900MHz! $588 programimed. select your .15 - 30MEHz, AM, CW, SSB, Rec .1 - 200MHz. Xmit all Ham andlo,
AR3000A .1-2036MHz! $1029 stale, hear the action!!! 160 memories, Mate wimost | P309: 160 - 6ML 10DW, 21T Dynamics,
ARS000  10kHz-2600MHz! SEALTARIN DatchatRLs 129205 l scaners o] saakwode_Lis! 1360 Synchro
SDUS000  Spectrum Display $995.95 mfﬂﬂ caverage., AM, much
AR3030 30kHz-30MHz Special  $599.95 List $399.95 more. Our Jan PC ad price $649.95

OPTOELECTRONICS SALE 51 69 Lwicty.$369 JSALE $1229 SALE $519
CUB .1-2800MHz counter $139.95
M-1 |0Hz-2400MHz counter  $234.95 COBRA SONY AOR AR2700 - GRUNDIG YB305

3000A+ 10Hz-3000MHz counter  $334.95 HH-70 ICFSW1 OOOT Scanner, . -1300MHz. gt 1 - 30MHz, 88 - 108MHz, 30Mem.
Scout Counter Logger $449.95 AL CNCs ~ iy FMW,2500 L T
Discounts on entire line...CALL! puiticssgte gm&n;smkfgic l{:g &
Scoutd0, AOR2T00/S000 package available.. $779/$1039 fostall iplunit ' Ly

]
&)
T A E
<
3
v
;:

. W Aulo Record, Scoul

BEARCAT-UNIDEN ;:l:l;:teo:ll;.';:’;l:hg Reverse, compatible, NEW low
BCT-7  Pretuned scan by state’ 8169 B on'heMatket! Clock Timer, Tape Turn On. | Price! Reg. $399.95
BC220XLT Portable V/UHF-800* i224.95 LIST $169.95 ‘ FREE KX-2 Headset SALE $349
BC890XLT Base/Mob. V/UHF-800* $229.95
BC3000XLT Portable 25-1300MHzZ ~ $369.95 SALE $97 ) SALE $539 SALE $129
BC9000XLT Base/Mob 25-1300MHz'  $389.95 Global Positioningf  SANGEAN JEEP 1 Radic NV100-1

DRAKE System ATS818 Fashioned , Night Vision -

sSwg Portable $679.95 GPS is sweeping 1 - 30MHz, 88- 108MHz, afler  the Nt

original Jeep

RSA New Desktop $1069 the industry. AM, CW,SSB.FM,SAVE  l 4ash. Rug- public
R8 Trade ins wanted, upgrade now! EnayyoufIces; over $100, ged and water ean
GRUNDIG tion/altitude, FREE resistant, AM/ afford 1o
New digital. Special $129 anywhere in the KX2 FM/Cas/CD, end fire speakers,"O” | see at night. A must for
All Mode, SWL. Special ~ $179.95 ;:fL‘d 11‘(:.:. [f::v Headset ;g%?;egggblll(c::jl;:lclio;;g‘;oxé sel:rumyl. hunting, camping
icom . incl.. ¥ - slargazing.
RI-1S  Dlocied HOSOMHz! NoBECall  $420.95 [ ooeeher LIST $239.95 AP gizgeorina NV-100 100mm, f1.4 lens w/ IR

Garmin & Eagle.

R100-11 Blocked 800-900MHzZ' " " * $679.95 SALE 1 40 SA 1 7 Lowest Price in U.S.
R7000 FCo(chualiﬁed userz only CALL  $1839 SALE $199 $ LE $179 SALE 47

RT100A-12 blacked 800-500MHz Mo Bk Call $1515 m AOR ARB00OO OPTO SCOUT 40 - | SYSTEM PACKAGE
R9000  FCCqualifiedusers only CALL ~ $6250 i lf:; sy M fScan .t - Counter, Digital capture DEAL
LOWE a1 (1 sages. |1900MHz, Al of signal, Reaction bmcludes: Scout 40, Scamner.
HF150 Compact 30kHz-30MHz ~ $519 Every wod: with Tape AOR Scanter Scaoner Mods, Intercomect Cable,
Table-top Europa HF $1099 el SSB, 1000 o2, | year exiended wasmanty.
New Tabletop HF $1199 this roemory, R5232 outpat. AR8000, Scout 40 $1039
Remote/Synchro Det. ~ $1349 geal 10x100ck., LIST $449 AR2700, Scout 40 $779
REALISTIC/RADIO SHACK ing, R Jriigs A
DX394 NEW HF, 15-30MHz, All mode ~ $369 g i ‘s’:f‘i: Rl N iy )
PRO26  NEW 200ch WX, 25-1300MHZ  $349.95 y S 4 SALE G
PRO2037  2ikh, VAUF 800, ripke conv?  $294.95 $419 Py 7Y T
E um Y
PRO2039  NEW,200ch. VAUHR800 doub corv ~ $229.95 SALE $5 9 SALE $588
PRO2042  NEW, 100ch 25570760-1300MBZ ~ $399 04 Drake RBA | AIWA HS-TS500
SANGEAN 100CH, 25-570/760- Time to UpGrade Jour Biggest Selled All SWL, Its a radm-..No,ﬁl s@.
ATS202  Mini digltal I3SW, AM M $89.95 1300MHz (less cell), Top | 4 Stax(IBS), over 12 Synchonous detection, SSB, Key |£assette...No, it's OTH',
ATS606P  w/Rec ANTAC adapt, 45 memo.  $169.95 End Scanner. Save $100 improvements, over R8. input, 22memory LYl ol 2
b ‘ o8 e R * Easy analog tuning, plus fine tuning |
ATS303  NEW, Digital 20 memories ~ $89.95 chatmels. Opt AC * Auto stop cussette player |
ATS818 NEW low Price,.l -30MHz $140 SALE nol included! i ¢ Power: 2 AA (notincl), opt.
SONY N JUSt S‘I 069 ' AC Adup(cl’l 995
. F headset includ
ICFSWSS 125 memo. AMFMSW SSB 534995 f§ $399 ow NOW $179 e sar il g
ICFSWT7 162 memo. |- 30MHz Syncheo ~ $459.95 ICOM R100
ICFSWI00S 50 mem. minishit pocket sysiem $344.95 BIlIG NO BLOCKS CLOSE-CUT $ 6—'—
ICFSW1000T NEW, all band syncho cassetie ~ $539 SAVINGS DEMO! .5-1800MHz, 120 SAVE 500/0
ICFSWT600G Qur Biggest Seller, ali band/SSB -~ $179 Trade-Ins memory chanvels, 13.8VDC,
ICF2010 _ Proven winner w/air band $344.95 - wiris opt 120VACadaptor 519.95. | Passportio World Band
I-Factory Cell smm{. EEB can un-Block oo scanner - $44 Demos | 8 $799. | year warranty. _—— Ra:‘:ﬂ oov?ﬁ;aondbook
No Block wwailuirle to FCC qualified users. On ovr BBS. 1995 $12.49
2 - Cellular Biocked Not Restorable Updats list SASE 10NLYS675 LIMITED QIY
The most sophisticated. accurate Ali Davis models offer the most 3400 1415|7421 |a4g] 7400 Perception $134.95 [
and easy-10-use weather stalions are now advl:moes weather monltoring technology Temp insde = ! o 1o 1 7415 Wizard 1is $134.95 g
even better. For years, thousands of available. Whatever your weather tade . . 0
people have turned to Davis for weather monitoring needs. one of Davis Sl [ . 7425 Wizard I $169.95 -
monitoring equipment for their homes and models Is suse to offer a practical - Oy | 7440 Mouitor [T $349.95 §
offices, schools, fire stations, factories, and versatile solution. + % e 1 -
and farms. Now Davis introduces a new Add computer software, BF:‘TF:I’IK op | Op fom 7852 Rain Collector $69.95 0
line with redesigned displays and expand your system with N LR ] 859 ExtTempHVM $89.95 8
:E{]::{;’Sb:i“;ﬁ:“:d(:;gﬁ‘ﬁc plots-graphs and more! Wand Speed » | v |+ | 786201866 BM/MAC $149.95 =
Eenthrandleiale ot cartmie oy ocRs2 Free 12pg Color Catalog $Call/Fax. “"“"’E P Ou ';m 7520 Stand Alone Rain Gauge $89.95 P
sors for the utmostin accuracy. EEB Will Beat Any Advertised Deal-Call i 7815 Remote Display All units $89.95 &
323 Mill St. Orders: 800 368 3270 * Prices subject to change g
Vienna, VA. INFO/Metro: 703 938 3350 + Prices do not include freight 2

22180 BBS: 703 938 3781 * Returns subject tan 20° restock fee
_~ FAX: 703 -938 6911 Internet: eeb@access.digex.net * FREE 199 Catalog, 3rd Class, US.

[+
(5]
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A L FA E L E C TRO N ] C S Z,";III;::I (1 :”) TEST EQUIPMENT
e DM 80 417800 Bl s 100 DMM 20 Fluke Multimeter

Most Advanced DMM $109.95 $74.95 |Fluko 12 $8495

4 Holster C-10$10
All Purpose & Communication DMM+LCR Meter e ety |Fluke 7011 $75.95
-80.7 to 81.4 dBm with 4Q-1200Q Very Versatile DMM Frequency: 1Hz-20MHz |Fluke 731l $97.50
20 reference impedances
Inductance: 1uH-40H

|V , ohm, diode,
True RMS o, Groce” |Fluke 7511 $129

Frequency counter: 0.01Hz-10MHz Capacitance: 1pF-40uF Transistor HFE Holster C-70$16
| Capacitance: 1pF-50,000uF Frequency: 1Hz - 4MHz Continuity, duty % Fluke 7711 $155
Measure AC volt to 20kHz Temperature: -40-302 “F | Peak hold/Max Fluke 791l $175

TTL Logic Test 20MHz
Diode, Continuity

Volt, Amp, Ohm

3899 count display

5000 counts, 0.1% accuracy
Auto/manual range, fast bar graph
Min/Max/Ave/DH/Relative/Zoom
Auto power off

| RoEler horstersao0 _ |Fluke 2911 $175
————|Fluke 76  $175
Full line of DMMs, Fluke 87 $287

. economy, compact,
PP  Input waming Peak Hold rulggordi;ed, s cen, |Fluke 867  $1199
: Ogirg Splash proof ;U'D Po;leef:" : ut?rr_\ogveiﬁhe‘avy Fluke 97
O e >4 5 ) Voilt, amp, ohm, logic, diode, continuity uggerdized case. , industrial Scope Meter$1785
FECORE L7 Ruggerdized case T nchuded starts fiom $19.95 Fluk’; 105
Rubber holster included Rubber Holster $8.00 Sco

LCR Meter 131D LCR Meter 814 Frequency Counter

i s $189.95 | FC-1200  $129.95
: :0.1Hz-1.25G
lou:?isﬁay-uo greC/D o Best Resolution LCR - E'izglu:;c ﬁ;;tchB 3
“ | | Inductance: 0.1uH-1000H ! Inductance: 0.1uH-200H -~ . Serlodé O.WXA&!:’A
Capacitance:0.1pF-10,000uF Capacitance: 0.1pF-20,000uF - Scofcs in/Average

Data hold, relative mode
Impedance: 1mQ-10MQ

0.7% basic accuracy
Auto/manual range
Dissipation factor & Q factor

Resistance: 1mQ-20MQ . Telescoping antenna $8.00
1% basic accuracy o Deluxe case $5.00

Dissipation factor indicates leakage
in capacitor and Q factor in inductor

so Avallable: ]
AC/DC clamp meter,Light meter,

Serial & parallel mode Zero adjugtment to reduce parasitics = o Thermometer, pH meter _High
Relative ’:node for comparison Best for high frequency RF = voltage probe, Blgltal qahper
{ ' and to remove parasitics SMO and chip component test probe  § Anemometer, Electronic scale,

$25.00 Force gauge, Tachometer
Stroboscope, Humidity & EMF
LIMITED QUANTITY SPECIAL | @l | adapter, Sound level meter,
DIGITAL LCR 680 $74.95 i Frequency counter, SWR/field

= ! Statistics, tolerance,
'] Best for design, incoming
testing & production

?:ﬂs?p?:gecgizpsfgénwmm 0.1pF, 1H. 10mQ resolution . strength/power meler, Dip meter
.. 120 MHz Oscilloscope with Delay Digital Storage Scope
4 &  Sweep PS-205 $429.95 s 303 30MHz, 20M Sample/sec $849.95

Dual Trace, Component test, 8" CRY, X-Y Operation, TV

@, Sync, Z-Modulation, CH2 Output, Graticule lllum, 2 probes DS-303P with RS-232 interface $1,049.96
‘_ ;33‘3’2‘(;‘035 x;éx:?st[i)tGrkLB'I?Rs‘ApC"ée with delay ;‘;;;Pgs Switchable between digital and analog modes
€ 7 - : r tor.
m 3 PS400 40 MHz DUAL TRACE $494.95 g ':n':‘;:cp:‘ ;::;:Kgns(zsafzreu -
PS-405 40 MHz DELAY SWEEP $568.95
{ PS-805 60 MHz DELAY SWEEP $769.95 Expanded Timebase 10ms/div - 0.5 s/div
PS-1000 100 MHz DUAL TRACE $999.95 Refresh, Roll, Save all, Save CH2, Pre-Trig

Scope Probe: 60MHz x1, x10 $15, 100MHz x1, x10 $22
250MHz 1, 10 $39, 250MHz x100§39 | otter control

. DC Power Supply oo .. DC Power Supply Triple Output

[Ps303 - $153.00 | PS-8202 $499.95
Lt D o itimose W WOZN WD WTDR ) Ove eoSVOC vt

0.02% + 2mV ne reguiation - — | Capabie of independent or tracking operation
0.02% + 3mV load reguiation . 33 To vy 5 o Constant voltage and constant cuTent mode
1 mVrms noise and rippie - -.35 Four digital meters for volt and curent display
Short circuit and overioad protected P asn "N 3 . Excedent regulation and low fipple
| PS-8200 with digital voltmeter $179.00 ’ &, n  Short circut and overioad protected
Also available: 30V/SA, 60V/3A, 60VSA - a Also available: 30V/5A triple output $549.95
16V/10A, 30VI10A Dual tracking 30V/3A, 30V/SA, B0V/3A, 60V/SA
RF SIGNAL AUDIO GENERATOR FUNCTION GENERATOR
GENERATOR AG-2601A  $124.95 (szszg 331A - $169.95
N n 3 5 nges
8641608 312495 g%ul‘x&rgrm: r:ingewesaw Sine, square, R;I:ngrlae. %ulse and ramp
100 kHz-150MHz sinewave in 6 0-10Vp-p squarewave Output 5mv-2g¥p-p 10
ranges b s di . s
IRF:gOutlp;v't( :k ménx;lrmsltgo 3:11\;};1% Sy;\rir;:‘o:':z:h::'. 6_32(;0( greitatian :I,C‘F:Its)‘-:gl\‘l"::'onu;l’ fr:qtuinc;l to 1000:1
e ol U8 O ol FUNCTION GEN/COUNTER
Audio output 1 khz. 1 Vrms 05% 50Hz - 500kHz FG-2102AD $229.95
Output impedance: 600 ohm Generates signal same as FG-2100A
Frequency counter 4 digits
RF SIGNAL AUDIO Feature TTL and CMOS output
GEN./COUNTER GEN./COUNTER SWEEP FUNCTION
SG4162 AD $229.95 AG-2603AD $220.95 OEN/COUNTER = $329.95
gév_\:;astg; RF signal same as c:gj;srzt:; audio signal same as s pfunw 1'3:”{30';9:3:1 e 5

AM Modulation

Gated Burst, Voltage Control Generator
Generator Control Voltage & 8 digit counter
1Hz-10MHz for internal & external sources

ALFA E LECTRO N |C S (800) 526-2532/(609) 520-2002 15 DAY MONEY BACK GUARANTEE. 1 YEAR WARRANTY

741 Alexander Rd., Princeton, NJ 08540

6 digit frequency counter 1Hz - 150 8 digit frequency counter 1Hz.
MHz for intenal and external  150MHz for intemal and extemnal
source Sensitivity <S0mV sources Sensitivity <50mV

FAX:(609) 520-2007 CALL OR WRITE FOR FREE CATALOG

Visa, Master Card, American Express, COD, Purchase Order Welcome
CIRCLE 26 ON FREE INFORMATION CARD
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680MB
BACKUP or\

INCLUDES

* Internal Tape 700 Drive

* Complete Documentation

+ Cables and Mounting
Hardware

* Easy-to-Use DOS & s o L
Windows Software "

« Uses QIC-3010 1 1 9
(3M3000XL $34.90) Teac Tape 700

MULTI-FUNCTION DIGITAL &
ANALOG I/0 MULTI-LAB PACKAGE
The ACL-711Sisalow cost, but
fully integrated package
designed for applications of
general lab and industrial
automation. It contains:
+ 8 Single-Ended A/D Inputs
- Resolution: 12 bits
- Input Range: -5V to +5V
- Trigger Mode:
Software trigger only
-« One Analog Output (D/A)
- Resolution: 12 bits
- Output Range:

A

» 16 Digital Outputs
¢ ACLD-7115Wlringterminal
board ¢furnished with ACL-7118)
« Utility Software Disk
Driver routines for BASIC
and Quick-BASIC, demo
and example programs
Oto +5V or 0 to +10V

« 16 Digital Inputs ACL-7118 $1 99
24-BIT COLOR FLATBED SCANNER

+ High-Speed 3-PassScanner

* LongLlasting ColdCathode
Technology (10,000Hrs)

¢ Up to 2400x2400dpi
(300x600hardware)

* Intelligent LCD Panel

¢ TWAIN Compliant

* Includes: PhotoStacker,
WordLinx OCR & Media-
House Multimedia Document

ViewStason ASODOC
Trve Color Flatbad Scanner

A6ADFOptional 50pg Doc Feeder

Manager Software $
¢ Includes SCSI Interface Card 359
A6000C AbTK  optional transparency kit

$299

DIGITAL PANEL

METERS

¢ 200mV Full Scale Input
Sensitivity

¢ Single 9 Volt DC Operation

+ Decimal Point Selectable

« Auto Polarity Indication

$259

* High InputiImpedence AS LOW AS $5.25 EACH
(>100M ohm) PRICE EACH

CAT NO DESCRIPTION 10 25 100 250

PM-128 3-1/2 Digit LCD Panel Meter § 990 $ 709 § 640 $ 586 $525

3-1/2 Digit LED Panel Meter
4-1/2 Digit LCD Panel Meter

11.49 954 867 795 695
19.88 1640 1490 13.66 11.93

PM-129
W—S%

This very easy to use tqol is a "must
have" if you need to straighten the
pins on your IC's. Made from anti-
static material, this tool is sultable for
IC'sfrom 8 10 20 pins (narrow side) and
24-48 pins (wide side). A grounding
terminal is also built-in to the tool al-

PRICE EACH

lowing foreasy groundingwhenusing carno 1 10 100

this tool at a fixed location.

1C5-01 $7.18 $6.44 $4.89

PC218902 (AT-BUS)

« Board Length: 13-1/8" (333mm)
« Board Width: 4-5/16" (110mm)
Double Sided, 3-Hole Solder
Pads and Power Buses
* Space Reserved for: Header, 32x2.
0.1" Spacing and Pin Grid Array
Vector Cross Ref. #4617
PRICE EACH
CAT NO 1
PC218902 $25.66

PC218904 (AT-BUS)

5
$20.25

« Board Length: 13-1/8" (333mm)
Board Width: 4-5/16" (110mm)

« Double Sided. Pad-Per-Hole
and Power Buses

* Space Reserved for: 1 D-Type
Connector, 25-pin

Vector Cross Ref. #4617-3

PRICE EACH
CAT NO 1
PC218904 $25.42

PC218903 (XT-BUS)

5
§20.06

I3 (333mm)
* Board Width: 45/16 (110mm)
« Double Sided, Pad-Per-Hole
and Power Buses
* Space Reserved for 1 D-Type
Connector, 25-Pin
Vector Cross Ref. #4613-3
PRICE EACH
CAT NO 1 5
PC218903 $23.51 $18.63

PC232904 (Multi-BUS)

] (305mm)
Board Width: 6 3/4* (171rmm)
¢ Double Sided, Pad-Per-Hole
and Power Buses
* Space Reserved for 1 Header,
100x2, 0.1" Spacing
Vector Cross Ref, #4608
PRICE EACH
CAT NO 1
PC232904 $38.40

PC207905 (STD-BUS)

5
$29.80

«“Board Length: 6-1/2° (165mm)

e Board Width: 4-7/16" (113mm)

« Double Sided, 3-hole Solder Pads,
Ground Plane and Power Bus

¢ Space Reservedfor 1 Header, 34x3,

0.1" Spacing
Vector Cross Ref. #4610
PRICE EACH
CAT NO 1 5
PC207905 $13.66 $11.25

PC412902 (VME-BUS)

« Board Length: 6-5/1¢6" (160mm)
« Bcard Width: 3-15/1¢" (100mm)
« Single Slded, Pad-Per-Hole
and Power Buses
* Space Reserved for 1 D-Type
Connector, 25-Pin
Vector Cross Ref, #4614-3
PRICE EACH
CAT WO 1

5
PC412902 $7.06 $6.00

RECEIVE OUR LATEST
132 PAGE CATALOG!

it's chock full of all fypes of electronic equip-
mentandsupplles. We've gotl.C.'s. capacitors,
resistors, pots, inductors, test equipment,
breadboarding supplies, PC supplies, in-
dustrial computers, data acquisition
products, personal computers and com-
puter parts, plus much, much more. FAX us
gour name and address or call 8CG0-811-

P

CIRCUIT SPECIALISTS, SINCE 1971
800-811-5203
602-464-2485

602-464-5824(rax)

WE ACCEPT:

)
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HEWLETT®
[”ﬁ] PACKARD
HIGH SPEED SCOPE PROBE
Hewlett-Packard 10041A. 100 MHz, 9-14
pF. Includes tip accessories, adjustmenttool
and spec sheets.

952021 $54.95 each

SOLID STATE
RELAY

60VDC @ 3A, 5V logic, PC mount.
96B002 $4.95 each

40MB IDE g

HARD DRIVE

3.5" size. Used, tested good.

96C002 $19.95 each

e

UHF LINEAR
AMPLIFIER
890 to 940 MHz. Gain: 17dB. Bias: 18V @

100mA. Used in cellular communications
96V001
HOLD-VAC®

(g =)
MOUNT M
you with four different size vacuum cups -
ideal for handling and manipulating various

equipment.

$14.95 each
SURFACE
This pen-style vacuum tool is delivered to
components during assembly or placement

//,.W,'f,y?

.p'

e
.‘_ntv

p S0

13.8VDC, 22A
BENCH POWER SUPPLY

Input voltage 105-125 VAC 60 Hz. Output
voltage 13.8 VDC. Output current 20 Amps
continuous, 22 Amps surge. Output ripple
less than 100 mV RMS. Brand new!
95E018 $102.00

COAXIAL
SWITCH

28VDC, SMA connectors, with pinout sheet.
RLC Electronics #029-394707-004.
968001 $90.00 each

PRECISION
EYEPIECE

21mm :3.5. Four coated glass lenses in
black aluminum case measuring 1.15625"
long by 1.0" diameter. Excellent correction of
all aberrations for an angle of 35 deg. without
vignetting. Resolution in focus is 385 lines/
mm when the image of object is in focus
(D=6mm}, or 500 lines/mm when objectis in
focus (numerical aperature 1.41). Possible
applicationsinclude: objective lens for scan-
ners; photographic objective enlarging nearly
10X; objective for a handheld microscope,
enlarging from 30X to 120X (numerical
aperature=1.41); lens working with light sen-
sororemitter as a precise focusing element;
or lens for shaping a laser beam.

|
ADAPTEC SCSI HOST ADAPTER
AHA-2840VL. VL to fast SCSI. No floppy
controller on board. New.

$99.00 each

96C001

12VDC 13.5A
POWER
SUPPLY
Factory wired for
220VAC. Sheet
included shows
simple modifica-
tion for 110VAC.
95E029
$39.95 each

SHAPE-MEMORY
LINEAR ACTUATOR
This one inch-pound actuator is made of
brass and plastic, and incorporates a helical
spring made of the nickel-titanium alloy called
Tinel® This metal enables the actuator to
perform a unique set of electromechanical
functions. The device provides linear actua-
tion in minimal space, without gears or con-
verters, with nominal one-pound force con-
tinuously throughout its stroke. Shape-
memory actuation starts and stops gently,
minimizing vibraton. There are no magnetic
materials, and the unit is resistant to corro-
sion, jams and overloads. Applications in-
clude robotics, doors, valves, toys, shutters,
security devices, manipulators and many
others. The unit may be operated by tem-
perature or electricity. Spec sheetsincluded.
Nominal Specificatons: Operating voltage:
1V, 5A; Electrical resistance: 0.2 Ohms; Pull
in cycle: 2 sec.; Relax cycle: 8 sec.; Max.
cycle rate: 6 cpm.; De-energized length:
100mm; Energized length: 75mm; Diameter:
9mm; Stroke: 20mm; Self-activating tem-
perature: 165°F.

operations. 921031 $12.50 each | 95T001 $7.95 each
HV-800 19.95 each
s INDUCTORS GRAB BAG

ROBOTICS RELAY 100 popular value fixed and adjustable
Control circuits up to chokes.
2500 Watts with a DC 92P054 $4.95

ulse. This 12-30V
B ichirg rely will dtay TOROID CORE ASSORTMENT VHF RF ;
in position until it re- Wow! May contain tape wound, powdered PREAMP AND ”‘h
ceives a second pulse. metal, ferrite material cores, different sizes. | SPLITTER :
Control the unit from a 92No016 20 for 34'95 Contains two transistors with FT of 4GHz
simple SPDT-NO 5 10dB gain, 3dB NF. Soup up that VHF re-
switch or from logic. ceiver, scanner, FM tuner, VHF-TV recep-
Ideal for robotics, power control, remote con- tion or whatever. Actually has two preamps
trol or controlling a load from several loca- | 24VDC FAN in one case. Runs on 12VDGC. Schematics
tions. Application notes included. 3.625"sq. x 1". included and hints for broadband use.
94B010 $7.95 each | 95F002 $7.95 each 92A026 *  $7.95 each

VISA, MC, Amex cards accepted. i :

Prices good for 60 days after date On-Line Ordenng

of publication.
California residents add sales tax.
Shipping addmonal onall orders

ALLTR()N I1CS

2300 Zanker Road - San Jose, CA 95131
(408) 943-9773 - Fax (408) 943-9776

(408) 943-0622
14400 Baud « N-8-1+ 24 Hrs.

World Wide Web
http://www.alitronics.com
020696
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—DIGITAL isme Future

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

We’ve been hearing a lot lately about

N the new little dishes. The DISH® /. /j
%g Network System is the latest, and he S
ORK

(Cc

arrived as a shining star. He is small, -—
J attractive and the latest in technology, NETW
but what really sets him apart is the pro- ~—
\ gramming he delivers to your Television screen.
The DISH™ Network is chock full of the most popular program-
18” DIGITAL DISH ming at prices much lower than the competiton. Call us now for
more information. Digital just may be in your future.

The 30 % -60 %
D'Sl}r';esma“ Beat The Rush Call Now C:;V;:f:!to
Programming 800-500-9264 Other 18” Dish

BIG Special Digital Hotline Programming!

If you have one of these. . .

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

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

You Will Find a Wide Selection of:
Complete Systems
Advanced Upgrades

Parts & Accessories

Tune-Up Tools & Advice
Technical Tips Galore

Discount Skypac*™ Programming

1048 Frontier Drive Fergus Falls. MN 56537 Fax: 218-739-4879

ZONULNTINMAGL

®

For Your Free Issue Call Now

ot
800-334-6455
Need a repair item Fast?? Discount REE copy now
“Wwe’ll Get It Out Today”

AmericanRadioHistorv Com
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* ATTENTION CABLE VIEWERS <
CABLE \4| EWERS . .get back to your BAS'C Cable Needs
Call 800-577-8775

For information regarding all of your BASIC cable needs.

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT

% PRICE

 EFFICIENT SALES AND SERVICE
 WE SPECIALIZE IN 5, 10 LOT PRICING

< ALL FUNCTIONS (COMPATIBLE WITH ALL MAJOR BRANDS)
+ ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING

BASIC
ELECTRICAL
SUPPLY &
WAREHOUSING
CORPORATION

We-handie NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock!
COMPETITIVE PRICING—DEALERS WELCOME

HOURS: Monday-Saturday 9-5 C.S.T.

It is not the intent of B.E.S.W. to defraud any pay television operator an we will not assist any company or individual in doring the same.
*Refer to sales personnel for spectications.

P.O. Box 8180 s Bartiett, IL 60103 a 800-577-8775

DIRECT FREQUENCY READOUT

SCPC AUDIO RECEIVER

FULL COMMERCIAL FEATURES

SCPC 200

===
¥ O 7450 PRN BOL§

UNIVERSAL SCPC-200 AUDIO RECEIVER
SERVICES ON SCPC RADIO

All Sports ¢ News Networks e AP - UP| ¢ Radio Nets e Talk Shows « Hometown
Sports e Music - Classical, Jazz, Rock e Major Radio Stations e Financial News
 Over 430 Channels and Growing

FEATURES OF THE SCPC-200

Easy Direct Frequency and Transponder Tuning - 50 TO 90 MHz (LCD)
¢ 50 Channel Memory Bank e C and Ku Band Agile - 950 - 1450 MHz e Automatic
LNB Drift Compensation (ADC) e Automatic Companding e Digital Frequency
Lock-On (DFL) e High Quality Audio s Commesrcial Digital Synthesizer e Full LCD
Display e Built in U.S.A. by the Leading SCPC Receiver Manufacturer

INTRODUCTORY PRICE $399 plus S & H - CALL: 1-614-866-4605

UNIVERSAL ELECTRONICS, INC.

Communications Specialists
4555 GROVES RD., SUITE 12, COLUMBUS, OH 43232
(614) 866-4605 FAX (614) 866-1201

TV

CABLE

Converters & Descramblers

Compatible with
Jerrold, Scientific Atlanta,

Pioneer, Oak, & Hamlin
Equipment

BRAND NEW!
6—-MONTH GUARANTEE
LOWEST PRICES

Volume Control & Parental Lockout Available

Greenleaf Electronics
1-800-742-2567
NO ILLINOIS SALES

Itis not the intent of Greenleaf Electronics to defraud any pay television operatot
and we will not assist any company or individual in doing the same.

|

AmericanRadioHistorv.Com




Are Cable Companies
Sucking You Dry?

Take a Bite out of High Rental Fees

with your own

Converters & Descramblers

0rder 1 800 624-1150

Call today for a FREE catalog!

Member of Member of
National Consumer National Consumer
Cable Association Cable Association

875 S. 72 Street * Omaha, NE 68114

® JERROLD, STARCOM, PANASONIC, ZENITH, PIONEER, OAK, SCIENTIFIC ATLANTA, EAGLE, HAMLIN, and TOCOM are all registered trademarks. All
references to the above mentioned equipment Is for identification purposes only. We are in no way implying that any of the
products in this advertisement are original equipment. M.D. Electronics is in no way affiliated with the above mentioned companies or
corporations.

AmericanRadioHistorv.Com
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Taxz A Bire Ovr Or

Your CABLE Biig, !!!

Are you overpaying . . .
+ « « your cable company?

Youareil... (%,

. . . you are leasing their
equipment.

* Forest Electronics, Inc. offers a complete line of
New Cable Decoders and Converters that
are fully Compatible with your cable system.

e All systems come with: Remote Control, &
Parental Guidance Feature. Volume Control
is also available.

e All Equipment is fully guaranteed & comes
with a 30 day money back option.

For More Information Call Us 24 Hours a Day At:

800-332-1996
FAX: 708-860-9048

1(800) 72-BOXES

20 MHZ, 2-Channel,
OSCILLOSCOPE
# model #05-6228
# 20MHz, Dual Channel
# High Sensitivity 1mV/DIV
# TV Synchraonization
# Z axis input
# ALT Triggering Function
# Hold Off Function
# Trigger Level Lock Function
# CH 1 Qutput
# Includes Probes (x1, x10)

£ 2 Year Warranty Regular $4959.00 Sale $389.95

INT ., 800-638-2020
PRI @ Teon

Test Instruments, Equipment, Tools & Supplies For Electronic Production, Maintenance & Service
8931 Brookville Road, Silver Spring, MD, 20910 * 800-638-2020 * Fax 800-545-0058

IljerK Test & Measurmg Instruments

CIRCLE 45 ON FREE INFORMATION CARD
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There’s No Easier Way to

TROUBLESHOOT AND REPAIR
Your Electronics!

* 900-PAGE,
MODULAR FORMAT

It's easy, fast and rewarding to do it yourself with the Electronics Repair Manualt Hghe

* TROUBLE ANALYSIS
FLOWCHARTS

el ¢ SCHEMATIC DIAGRAMS
* HANDS-ON, DETAILED,

E]ectr ; H i
e Electronics Repall  aes
anyg Ma n u a I i ;%%WTE(SJT ERQMIEEAENT

SUCH AS

. oo e
. Electronic Repa f Basica iManufactuser Indices COUNTERS, AND
- Tools and Test EQUIPTEEC - nce pEcrip] VIDEO ANALYZERS

. Trcubleshocting and M
* SAFETY PRECAUTION
CHECKLISTS

* COMPREHENSIVE
REPLACEMENT PARTS
usTS

® PREVENTIVE
MAINTENANCE
TECHNIQUES

* DIRECTORY OF
MANUFACTURERS

'30 Day Free Trial Order Form

m Yes, Please rush me my copy of Electronics Repair Manual for
only $59.95 ( | may take $10 off the price when | enclose my check
or credit card authorization with my order within the next 30 days.

3 Plus, | get free shipping and handiing!) | understand that if | am not
satisfied | may retum the book within 30 days for a full 100% refund of
the purchase pree.

Q) My payment of $59.95 is enclosed ($49.95 when ordering with-
in the next 30 days)

—
Qwsa Q @ O Check enclosed.

{1 Optional express delivery (available in U.S. only). Enclose an addi-
tional $10.00 and we'll guarantee delivery within 5 business days from
receipt of your oider (prepaid orders only).

000 0000 0000 0004

Credi card no.

oo L)

Exprraticn Date / Daytim= phone no.

Signature.

(2 Bill me fater far $59.95 plus $6.50 shipping and handiing, subject to
credit approval. Sigrature and phone number required to process your
order. PO. Box addmesses must be prepaid.

MrMrsMs.

Company

Address

Keep Your Skilis Up-to-Date!

The Electronics Repair Manual will be a valuable reference for years
to come. Supplements, each containing 140 pages, add new repair
projects, valuable insights into new technologies, diagnostic and repair
techniques, and more schematic diagrams into your manual. Just $35 ! MAILTO: WEKA Publishing, inc. 32347
each plus shipping and handling. Supplements are sent 4-5 times a 1077 Bridgeport Avenue, Shelion, Connectiout 06484

year and are fully guaranteed. Return any supplements you don’t want
within 30-days and owe nothing. Canceranytime. 1-800-222-WEKA _FAX: 1-203-944-3663

City State Zip

Shipping and handling 1o Canada. $10 (U.S. currency); Overseas, $15 {foreign orders must be prepad);
CT residents add 6% sales tax. Supplements will be sent 4-5 imes a year on a luily-guaranteed, 30-day
tniat basis. They may be cancelled at any time.

so1u0J109)3 Jeindod ‘9661 aunp
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CABLETV

Universal Descrambler
NEW PRODUCT

UNIVERSAL 5000

MODEL 4000 KIT

Our fully assembled product is factory tested and
GUARANTEED to work on your system.

The 4000 KIT comes with all the electronic parts
and our Cad designed PC board. We provide parts
list, full schmatic, wiring diagram and tutorial.

MODEL 4000A Enclosure

$199.95

$ 79.95

$ 44.95

The 4000A Enc. Package will provide the hobbyist,
who has our 4000 Kit, a custom enclosure, AC
adaptor and finish accessories to enclose their kit.

MODEL 4000 And 5000 Features

picture performance.

® The latest in Video Amplification Technology.
* New clocking circuits to stabilize color and

* The most advanced picture locking circuitry.

¢ Inverted Video Option is available.
¢ NO CONVERTER BOX is necessary.

The Halcyon Group 1-800-664-6999

The AES-10... a complete
learning system, a complete
embedded control system.
Extensive manuals guide you

for your applications. Everything

AES-10 $285 Complete
Money Back Guarantee

| Adusnce Educational Systems]

e PR RARA: 2 ST R )

Learn MICROCONTROLLERS
EMBEDDED SYSTEMS and

PROGRAMMING W|th
the New AES- 10 .

through your 8051 development project.
Assembly, BASIC, and C programmable.
All hardware details, complete schematics.
Learn to program the LCD, keypad, digital and

analog 1/Os . The entire board is software reconfigurable

80C32 Computer/Microcontroller board with:

| 32K Byte ROM , 32K Byte RAM « 2 by 16 Liquid Crystal
Display * 4 by 5 Keypad * Two serial ports ¢ 5 interrupt
sources * 3 timers * A/D , D/A, PWM and digital I[/O « Built in
Logic Probe * Power supply (can also be battery operated) ¢
Extended Intel BASIC and AES Monitor in ROM « RS-232
cable to connect to PC for programming « 8051/52 DOS Cross
Assembler * Program disks with well documented examples ¢
User’s Manual, Language Manual, and Text (over 400 pages).

m CALL 1 - 800 - 730-3232

970 W. 17th St., Santa Ana, California, 92706 USA

you need, nothing extra required.

I

Free Info Pack, M/C Visa
714 - 550-8094
Fax 714 - 550-9941]

VOICE CHANGERS!
ELECTRONIC KITS AND MORE!

® Powerful 2 stage audio amplifier.
© Tunes 88-108 MHz.
® Up to 1 mile range.
© Requires 9V battery. (Not indt)
® Sensltive, R)IdS up sounds at

the levet of a whisper.
SUPER-MINIATURE FM TRANSMITTER
Super small FM transmitter. Use with any FM broad-
cast receiver. Easy to assemble, all chip (SMT) parts
are pre-assembled to the dircuit board.

XST500 E-Z Kit ... ... $44.95

@ Dial your phone from any-
where and listen to the _,
sounds Inside your home. -~
® Two digit Touch Tone code + g
for secure operation.
TELEPHONE SNOOP
The latest in home or office secunty. Call home from any-
where, enter a two digit security code, and hear the sounds
in your home . Automatically turns on without ringing the
phone, verifies code, then activates for one and a half minutes.
XPS-CASE KIT

XPS1000 .C KIT

® Digital volce changing: m
female, female to male, adult
to child, child to adult.

@ Anonymity on any call.
® Button for normal operation.
® 16 levels of voice masking.
VOICE CHANGING TELEPHONE
STOP THOSE ANNOYING TELEPHONE CALLS!

Sound older and tougher when you want to. Not a
kit. Fully assembled. Single phone operation only.

TRANSITION 2000

4 ® Up to 1 mile range.

® Sensitive audio amplifier, picks up
sounds at the level of a whisper,
® Tunes 88-108 MHz.
® Up to 1/2 miie range. 6

® Miniature photo battery mounts

fight on circuit board. (Inciuded)
MICRO-MINIATURE FM TRANSMITTER
Inciuding the battery. this is the Worlds smallest FM
transmitter, Use with any FM broadcast receiver. Easy
to assemble, uses pre-assembied circult board,

_XWB1000 E-Z KIT ..

° Transmits a continuous beepmg tone.

® Adjustable from 88 to 108 MHz. F !

TRACKING TRANSMITTER

Only 0.7 by 2.4 inches, the XTR100 operates at vottages of 3
1o 18 Volts and is ideal for use in locating lost mode! rockets,
bicycles, automobiles, games of hide and seek, and contests.

XTR100 C Kit
® Digital voice chang

female, female to male,

adult to child, child to adult. ¢

® Use with any moduiar phone.
® 16 levels of volce masking.
® Connects between handset and phone.

VOICE CHANGING ACCESSORY
STOP THOSE ANNOYING TELEPHONE CALLS!
Sound older and tougher when you want to. Not a kit
Fully assembled. Use with single or multi-line phonss.

® Works with any FM
broadcast receiver.

WE ACCEPT VISA, MC, MO, COD
SHIPPING & HANDLING EXTRA

S

BUY WITH CONFIDENCE FROM XANDI
* 30-DAY REFUND POLICY
* TECH SUPPORT NUMBER (602-894-0992)

© Up to 1/2 mile range.
© Hiniature photo battery mounts %
\ .

right on circuit board.
® Transmits at 143 MHz.

® Amazing audio sensitivity, picks up © S
sounds at the level of a whisper. “4
CRYSTAL CONTROLLED FM TRANSMITTER
Including the battery, this is the Worlds smallest crystal con-
trolled FM transmitter. Transmits to any scanner type re-
ceivar. Easy to assemble, uses pre-assembled circuit board.

XTL1000 E-Z KIT

®Covers 110 2,000 MHz.

@ Compact hand held unit.

@ Uses sensltive microwave
transistor ampiifier,

@ [nwludes miniature loud speakes
fos audio indication of detected signals.

SUPER SENSITIVE BUG DETECTOR

| When the XBD200 intercepts a signal in the 1 to 2,000
MHz range, it emits a grow! that Increases to a high
pitched squeal as the signal strength increases.

800-950 MHz SCANNER CONVERTER KIT|
If ynur scanner can receive 400-550 MHz, just add
the XLC900 for uninterrupted 800-950 MHz cov-
erage. It converts all 800-950 MHz signals down to
40G-550 MHz so your scanner can recelve tham!
Add our custom case kit for that “Professional” look.

XLC-CASE KIT $13.95

@ Uninterrupted coverage of
800 to 950 MHz.

* | ® Works with any scanner that

can recaive 400 to 550 MHz.

TRANSITION 2001

XLC900 C KIT . $49.95

@ Smallest Phone transmitter anywherel

@ Tunes 88-108 MHz.

o Up to 1/4 mile range. r'-.

® Attach to phone line e
anywhere in house. &%

®No batterie required, amds”
powered by phgne line.

SUPER-MINIATURE PHONE TRANSMITTER
Worlds smallest FM phone transmitter, Use with any
FM broadcast receiver. Easy to assemble, all chip com-
ponents are pre-assembled lo the circuit board.

XSP250 E-Z Kit ..............

© Use with any FM broadcast receiver.

@ Hear every sound in an
entire housel

@ Up to 1 mile range. ' ‘\‘S

® Powerful 2 stage L 7
audio amplifier.

MINIATURE FM TRANSMITTER

. 4

"

The XFMt00 has a super sensitive microphone and is i

capable of picking up sounds at the level of a whisper
and transmitting them lo any FM broadcast receiver.
XFM100 C Kit . s $21.95
® Transmit high quality stereo to
any FM stereo receiver.
@ Built-in output level monitor for
quick and easy tuning.
® |deal for use with
personal CD player.
FM STEREO TRANSMITTER
Transmit full-bodied Hi Fi stereo to any FM stereo re-
ceiver. Separate left and right inputs and gain controls..
Includes an output booster stage for greater range.
XFS-CASE KIT
XFS108 C KIT

. Serving the public since 1981 TOLL FREE ORDER
FILECTRONICS. INC- FAX
1270 E Broadway Rd. # 113, Tempe AZ 85282

ASK FOR FREE CATAG OF OUR PRODUCTS

(8] ] 1o oIk K By 4ct:1: Bl SEND MAIL XANDI ELECTRONICS

(N IR Y &Y. Y 21 ORDERS TO: BOX 25647
TEMPE, AZ 85285-5647

CIRCLE 134 ON FREE INFORMATION CARD
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e Mimate YANANG YounCe
For over then ten years, DALBANI CORP. was, and
still the ultimate saving source . DALBANI CORP. is a
national and International distributor of quality electronic

parte and components servicing the wholesale, retail
and manufacturing industry.

Since finding the parts you need should not be a major

task, DALBANI CORP. maintains a huge stock of the  fFo 4 (7’“ 192 Wﬁog M call

most popular parts that are hard to find. Our service,
low prices and quality reflects our commitments to our Toll Free 1-800-325-2264

customers.

DALBANI CORP. keeps customers informed of the ‘ ST
Iategt new items, thg'g gets to our warehouse, th.ru s - s
publications.The multilingual sales dept. coupled with = a ~
the state of the art computerized order processing, en- = - * _‘ "‘,. '
able us to offer prompt and efficient service to benefit — e = S 0o -4
the customer. -l
e L1 AN

We, offer many shipping options. Company checks, - L

LY
o
-
t B
]
* &
-

COD's, Cash and major credit cards are accepted.
There is a $20.00 minimum order.

4

Digital Large Line Of
e e 4 Multimeter Semiconductors

We meet oan costomer meeds

.

Soldering
Equiments and Tools

4225 NW 72nd. Miami, Florida 33166
Telepone : (305) 716-1016 or Fax : (305) 594-6588

Business Hours : monday thru Friday 9:00 am to 7:00 pm eastern time
CIRCLE 146 GN FREE INFORMATION CARD

r I —-—
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Construction Tools for Audio & More!

Audico Transformers GREAT LITTLE BOXES .. .
PRIMARY SECNEARY USE SEDCSN PONERLA MAGNETC CASE MODEL s (F:OR é‘?nv(jgog‘N Mln' Projed Boxes
MPEOD WPED@  WIONX 60061 SHELDWS STHE S ETVED TO GET A W
875775 130 1 ef8 0aD W 75 8 MODEL WxDxHin A" B OPT
3 o !
50 S5 1 T34 _N;g% i ™ :‘:9'2’ ggl):’EPsEsnE mg- :’H )( gg .L 39
Al [ 20 116 27 - XbX 4 2.90
BUILD THAT T07E0 1507600 T +18  -10d8 72 37 FLAT -
1507600 1501600 2 e .0d8 73 37 MP 15x2x15 2.15 2. .60
AUDIO PROJECT im0 w18 o ¢ Mz 7 MPB-5_ 15x4x15 265 2. 45
WITH SESCOM 1507000 150/ 800 W e 180 48 [ . H MP! 15x6x15 3.10 3.80 3.30
AUDIO SIPS i e S B 83 § MR AR HIRRE. i MPBT Iss7a3 238 265 208
4 - - MPB-8_ 1514x .85 3.25 3.30
800 'S il HONE M1-87 2%, e == S
g ZEE | 308 1 o 2 wes, isie L a1
3 3 ¥ £ L M b - - . ’, - DXZX 4 . .
Approx. 1. WX 1.0 Hx 050 |18/ 80 1S g ™ ] New l?oxes for '96 MPB-11 15x4x5 505 370 4.40
Audic SIPs (55 &1 82 ¢ g BT BN O RS S S 50 190
K 0 600 it k. A - Xz2x £ . .
DESCRIPTION MODEL__ A" B EE % 1 3 iﬁ% e |§§ Large Project Boxes |MPB-142x4x2 275 325 3.00
DUAL GEN PURPOSE GAIN AlMPS " SIP-1_ 20.00 20.50 | |[iso/em sk W& o 3 Wl 2040 | AT EaTgCaw y — [MPB-152x6x2 4.55 5.5 4.15
DUAL ELECTAONICMIC INPUT AHPS_SIP-2 25.00 25.50 | |G/ 5 BRE LS | ot A MODEL WxDxHin A~ B} |MPB-162x8x2 685 760 525
DUALELECTRONC LNEINPUT AWPS _ SIP-3 25.00 25.50 [ [10/8% % 0 S0 F o 40sg ’%: = L’;R;_ 4x6x2 10.50 50 MPB-17 3 x2 x 255 3.05 245
DUALELECTRONC LINE OUTPUT AMPS SIP-4 25.00 25.50 | [worsm s w1 18 08 € wjod 7630 | 4 | LPB-. x7x2 11.00 13.00 | |MPB-18 3x4x .00 3.65 4.15
UNE AMP WITHBUFFER STAGE  SIP-5_ 21.00 2150 | |'Zjs0 s — M E - I Y I .; - 19.8512 .76 1525| |MPB-19 3x6x3 4.35 505 5.Bg
DUAL SUMMING AMPS SIP-6 00 T g e IRIE - LPB- x8x MPB-20 3x8x 80 565 7.50
DUAL HEADPHONE AMPS  SIP-7 _20.00 2050 | [#/i ish Liio BE 8 b LPB-5 7x7x2 1 MPB-21 4x6x3 4.70 4.45
el Eme W HIRET, R ik
FOUR CONMON BUFFER APS_SIP-10 1900 1960 | [H0/8 1 His | if 8% o LPB-8_7x13x2 17.75 21.00 | |MPB-24 4x14x3__6.30 7.00 14.50
DUAL ELECTRONIC SWITCH SIP-11 21.00 21.50 | |58 e U0 3 0 LPB-9 7x15x2 2525 30.00 040" ALUMINUM AND MICRO EXTRUSION
VIDEO DA - 30UTPUTS SIP-12 35.00 3550 | [wo/sm 15 U10 20 1008 77 LPB-16 10x17x2 30.75 36.50 “*ADD /PE FOR PERFORATED ALUMINUM OF
DUCKER = SIP-13 20.00 20.50 J50/60 15k LD 430 0d8 5 13x17x 50 43.25 /géggg:ﬁX%L;)SS{AVALABLEONLYWHEN
S——— - £ i @6 0 0 1 0w ¥ . LPG- H 3
ELECTRONIC MIC-LINE PAD 22.00 2250 | e o - i LPB- ) :
JUTG FEEDBACK CONTROLER Sp-15 3000 2050 | (ST | o5 i 4w (B3 $7 3 1558 1875 WRITE OR FAX FOR CATALOGS
ACTON GENERATOR - SNESOURE VIVE_ SIP-16_ 30.00 3050 | |arsiims/mulo 1 130 10d8 e i LPB-14 5x95x3 15.25 18.00
AUDIO OSC/METERDRIVER __ SIP-17 22.00 2250 | |t ——5% % o~ LPB-15 7x12x3 19.50 23.25 N
RUMBLE SCRATCH FILTER SIP-18 20.00 20.50 | | i w1 o TONE L et 20| edfSATE o LPB-16 7xi5x3 2550 3025 | CONSTRUCTOR'S HARDWARE,
icreaelwue ses o 0| g BRY | § 52 0 BE SR\ oy [Bewemo mamel o ABOSER
DG NVERTER ____ SIP-20 18. 18.5C e 3 ;- X8 gy i E
DUAL AN AUPS - SNGLESUPPLY _ Stp-21 20,00 2050 | 11 S/ i 1 B8 o W 48| 4 STl R T 2750 2% UDIOTRA M
- F 1 A5/, AL 1048 O M-8 . - — » & -
DUALSUINAIG AWPS - SNGLE SUPPLYSIP-22 20.00 2050 | i 5781 | om0 W t67s e LPB-20 10x14x3 30.00 35.50 Fax Orders
bt 1 UL e i e =SV Mi = RIC INPUT. U = UNE iINPUT, LO » LINE OUTPUT, O » OUTPUT PURTR- 4 Y T o
gﬁ;ﬁﬁ"ﬁﬁgﬂgﬁ ::,’.’,_S gggg go 50 WD LPB-21 10x17x3 31.50 37.50 Toll Free
AC POWER SUPPLY +18VOUT __SIP-PS 30.00 31.00 . ] LPB-22 12x17x3 3575 42.25| U.S.& Canada (Mexico dial 95 first)
CT0 415 yoLT RECDUTORGRCUT SIp16V 20.00 20.50 | We also stock over 75 small parts for audio construction! -’F;g- 3 :;x:;x :4588 gggg 800-551-2749
A ——————————— . i - N L - X X 3 2 i - -
CHSTRICAION WiTH SIPS EVEN EASIERI SESCOM has it all; with just one call! | 5= wmmowmowm exmeon Auslalial 80051275438
ORDER TODAY ORDERS (800) 634-3457 @ FAX (800) 551-2749
- = ® SESCOM, INC. ALL PRICES INCLUDE WORLDWIDE SHIPPING! HOURS OFFICE 2702)) 565-3400 B FAX 5702; 565-4828
- = 2100 WARD DRIVE  ‘A1S USA, CANADA & MEXICO; **8 iS REST OF WORLD :
—— 7 HENDERSON, NV M —  Monday thru Friday TECH LINE (702) 565-3993 M-Th 8 am to 4 pm (PST)
1 ' o N\\N\MU 8 am 'til 4 pm (PST) SESCOM. INC. is not responsible for inadvertent typographical errors.
s30-°onpe\'-! Prices and specifications are subject to change without notice.

PROFESSIONAL
COUNTERSURVEILLANCE
EQUIPMENT

Low Cost CAD Software
for the IBM PC and Compatibles

Now In Windows™

«u Design &
s lceob - Simulation
Phone Tap Detector PHONE-TAP St oran
Detects: DETECTOR f 7

-Radio Frequency Taps
-Series and Paralle! Taps
«Line Impedance Taps
-Extension Phone Listeners

$149.95 PCB nmp £ ¥ :_:
A1 2100 Layout S —
VIBRATING TRANSMITTER
h DETECTOR
e Detects: « Easy to use schematic entry program (SuperCAD) for circuit diagrams, only
%oin‘m:‘! -g;ld\xl Wilfes ) $149. Includes netlisting, bill of materials, extensive parts libraries, More
i Tr';f]:;ftm'r? parts, and automatic wiring available in enhanced CAD package
-UHF Transmitters {SuperCAD+} for only $249. . )
$189.95 + Powerful, event-driven digital simulator (SuperSIM) allows you to check logic
’ circuitry quickly before actually wiring it up. Works directly within the
Al 5500 i : SuperCAD editor from a pulldown menu and displays results in “logic

COMPLETE SAFETY SYSTEM

Detects:
«All Phone Taps and Extension
Phone Listeners
-All Body-Wires, Wireless Mics, AM,FM
and UHF Transmitters

Defeats:
+All Body Wires, Transmitters and

analyzer” display window. Starting at $149 this is the lowest cost simulator on
the market. Support for PALs, a larger librarn‘and a separate interactive logic
viewer are available in full-featured SuperSIM+ for only $399. Library parts
include TTL, CMOS and ECL devices.

« Circuit board artwork editor and autorouter programs (SuperPCB), starting at
$149. Produce high quality artwork directly on dot matrix or laser printers. You

Distance Microphones with its bullt in j can do boards up to 16 layers including surface mount. Includes Gerber and
white noise signal breaker Excetion file output. Autorouter accepts netlists and placement data directly
$379.95 from the SuperCAD schematic editor. )
T S Ry fers, night'vision equl GIGe0 e « Low cost combination packages with schematics and PCB design: 2-layer for
1apse recorders, remote video monltoring systems, body armour, and much more... $399, 16-Iayer for $649.
Request Our Full Catalog for $5.00, Recelve $10.00 OFF First Order « DOS version available.

(FREE WITH ANY PURCHASE)

AMERICAN INNOVATIONS, INC
119 Rockland Center Suite 315 Nanuet, N.Y. 10954
914-735-6127 - Fax 914-735-3560

Write or call for free demo disks: )|/,
MEN AUTOMA N,
5415 - 136th Place S.E. ”

Bezlevue&“V;’A2 98006
— 206) 641-2141
=IEER BBS (206) 641-2846

AmericanRadioHistorv.Com
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Toll Free, 24 Hours! For orders, dial 800 445 7717. For
Fax Facts Instant catalog sheet service, dial 317 B49
8683. Computer BBS 317-579-2045. Fax: 317 849 §794.
Email: ACESCANS@aol.com. Mastercard, Visa,
Checks, Approved P.O.'s & COD (add $5.50} & AMEX,
Discover. Prices, specs and availability subject to
change. Ground shipping and handling charge $6.95.
10707 E. 106th St. Fishers, IN 46038
ACE COMMUNICATIONS
CIRCLE 33 ON FREE INFORMATION CARD

DIGITAL STORAGE

OSCILLOSCOPE

The O-SCOPE is a pocket-size
module that plugs into a PC's
printer port and turns it into a DSO,
Spectrum Analyzer, Freq. Counter,

T

% ¥ ]

SINEWAVE

oc 125
SPECTRUM:

Includes software & instructions. Made in U.S.A.
Inquiries and Orders Accepted at: 1-800-980-9806
Same-day shipping.

ALLISON TECHNOLOGY CORP.

Technical Phone: 713-777-0401 8343 Carvel
FAX: 713-777-4746 Houston, TX. 77036
BBS: 713-777-4753 U.S A

Tap into a World of...

FREE ELECTRICITY

Our 156+ page Self-Relicnce Catalog
IS JUST LOADED WITH DC t0o AC
ENERGY INDEPENDENCE ..
We offer: —=--
Solar, Wind & Hydroelectsic
energy systems. True Sine
Wave DC to AC Inverters.
Electric Boat & Car kits.
Portable power packs.
Solar Lighting & Cooling
systems. Solar Pool Heaters.
Solar Battery chargers. Solar
Books & Toys. DC Appliances
Active & Passive Solar Air &
Water Heating Systems.
Composting Toilets. Hydroponic,
Fish-Farming, Solanum & Green-
house Systems. Water Testing,
Treatment, & Pumping Systems.
Emergency Food & H,0 Kits. High
Efficiency AC/DC Refrigeration + More...

A LOT OF INFORMTION FOR ONLY $6.75 ...
SEND CHECK or MO TO:

Self-Reliance Company Inc.

P.O. Box 306, Florisssant, MO 63032

AmericanRadioHistorv. Com
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JENSEN'

everything you need for servicing electzonics

Just a small sampling of the
many thousands of new,
unique or hard-to-find

quality items you'll discover
in every Jensen catalog.

Call 80G 426-1194 today

for your FREE catalog!

JENSEN TOOLS INC.

7815 S 46th St., Phoenix, AZ 85044
Ph: 602 568-5231 -
FAX: 800 366-9662

http://www.jpnsgntoob.ébm

The Latest High Tech
Professional Electronic Devices
Our latest catalog offers a HUGE selection

of surveillance, privacy devices including:
hidden video equipment, electronic kits,
telephone recording systems, touch tone
decoders, scanners, telephone tap
detectors, bug detectors, voice disguisers,
telephone scramblers,locksmithing tools,
and more. Catalog $5.00.
SDY OUTLETY
P.0. Box 337, Buffalo, NY 14226

(716) 691-3476/(716) 695-8660

:— Remote Automotive Engine Starters

Warm up your car In the winter. Cool It off In the summoar.
™ Real Time clock based. Programs like a

SmartStart
VCR. The engine starts at the times you

MCS-100
| set, up to 4 start times per day. Also set
the run time, day and time. ‘
| = Start and stop the engine, and honk the
T?;é:g.s;ggt horn with a 2 channel key chain transmitter

Plans and parts list only.... $14.00 each + $3 S&H.
Send check or M.O. to: Modern Clrcuit Solutions Corporation
P.0. Bpx 212 Cedarburg, WI. 53012-212

|
I up to 300 ft. away.
|

CIRCLE 145 ON FREE INFORMATION CARD

CABLE TV DESCRAMBLERS

Never rent again! Save $100's on premium Cable TV
Descramblers & Converters compatible with Jerrold.
Scientific Atlanta, Zenith. Pioneer, Tocom and More!
Get your best prices and call us last! Please have
| the MAKE & MODEL # of your area’s cable box ready.
GUARANTEED TO WORK IN YOUR AREA!
1 year warranty and 30 day money back guarantee!

Allstar Electronics 1-800-782-7214

MORE for LESS. .. Always!

Best Values for Performance, Features and Dependahility

DM5050C, 42 Range
DMM + CAPACITANCE METER

m Digital Multimeter
® Resistance - Up to 2,000 MQ
B Capacitance Meter, Extended Range
® Up to 20,000pF (9 Range)
® Zero Adjust Knob
® Test Leads and Buklt-in Socket
® Check Motor Starting &
Running Capacitance
B Triggering Lamp

DM5100, 45 Range
WIDE RANGE, ELEVEN FUNCTION

8 Auto Power Off, Data & Peak Hold
B Measures Wider Range
® Frequency - Up to 20 MHz
® Capacitance - Up to 200 pF
® Resistance - Up to 200 MQ
® Current - Up to 20 A AC/DC
H Logic - TTL
m TRhFE

+ 0.25% 3asic DCV Accuracy
1.5" Big LCD Display
3 1/2 Digit Manual
AC/DC Bolt & Amp
Resistance, Diode
Continuity Beeper
Alligator Clip Test Leads
Double Insulated Jack
Dzluxe Holster
* Lead Holders
» Velcro Hanger
Tilt Stand

$89

® Prices start at $44.95, measuring AC/DC 10 Amp. & Volt,
Resistance, more and including protective Holster

® Lots more High Standard Test Instruments available
All in One Instrument, Oscilloscope, Power Supply, Function Generator, Freq. Counter,
Multimeter, Capacitance, Engine Analyzer, Clamp-On, Electrical Tester and More.

® See your local distributors or Call for Catalog

Bel MERIT

SOLUTIONS FOR THE TEST INSTRUMENT

26242 Dimension Dr., Suite 110
Lake Forest, CA 92630
(714) 586-3700 * FAX: (714) 586-3399

CIRCLE 30 ON FREE INFORMATION CARD
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EPROM +

PROGRAMMING SYSTEM
USES PARALLEL PORT

EPROMS (24,2832 & 40 PIN*)+27C AND 25XX
1702*,2708, TMS2716*,32,32A,64,64 A, 128,128 A
256,512,513,011,010,101,1001,1000,1024,210,020
2001,220,2048,4001/2,040,080,240 4096,68763/66
FLASH EPROMS  28F256, 28F512, 28F010
28F020,29C257,29C010,29C040,29F010,29F040
EEPROMS & NVRAMS (18,24 & 28 PIN+CXX)
2210, 2212, 2804, 2816, 2816A, 2817, 2864, 2865
28256, 28C010, DS1220, DS1225, DS1230
SERIAL EEPROMS* (8 & 14 PIN PLUS CXX)
ER1400,M58657, 2401,02,04,08,16,32,65, 2444
59C11,80011A,9306,46,56,66,8572,82,92,168/9XX SYSTEM INCLUDES:

HOME AUTOMATION

Largest Selection of Home Aotomation in The World!

Computer
Control of
Your Home!

EIMAR_ER_QM_S‘ (16 THROUGH 24 PINS) PROGRAMMING UNIT
T4SXXX AND 82SXXX E}}Z%IILYAZ 48, 49, 8751 PRINTER PORT CABLE
MICROCONTROLLERS POWER PACK. MANUAL
C51, 52, C52, 87CSX XX, 87C75X 89C5X 68705 2
68HC705, 68HCT11E9, PICI6CXX, TMS 7742 AND SOFTWARE.
*ADAPTER REQUIRED - DIAGRAMS INCLUDED
SOFTWARE - READ,VERIFY PROGRAM,COPY FLL
P e SZ 89 s v
M y N »
RAIARCEDIR IS aoossmanren || (EEERCIEOIEER BO0-SHARTHONE
RUGGED (9" X6"X3")ENCLOSURE W/HANDLE VISE;?Xscfng' Costa Mesa, CA 92626 24 Hours 800-762-7846
mfégﬁsé‘bi I\;IIE:‘/.\SREXRCH XN TSRl CLestions: 714-706-0610 E-mail: catalog@smarthcme.com
9708 ) 2 ¢ FAX: 714-708-0614 | http:/fwww.smarthome. comismarthome
\_ (513) 831-9708 FAX (513) 831-7562 1
 J S| L L
CUSTOMEH % = Ml
SATISFACTION SURPLUS
o PRIOHITY <
V' TEK 465.......100 MHz 2 CH. SCOPE..........$475 WAVETEK SPG2000. PULSE GENERATOR....§1995 ), EQUPHENT &
(INCLUDES 2 CHAMNELS) v I
HP 1650B....80 CH. LOGIC ANALYZER..... $3495 VALHALLA 2500..CURRENT CALIBRATOR..$595 ARRY
(W/BRAND NEW CRT)
DATA VO 1020L. GANG PROGRAMMER....$950 /.  TAS112..PHONENETWORK SIMULATOR...$3495
HP 1980B........DIGITIZING OSCOPE.........$1095 KEYTEK M801-5....SURGE NETWORK P/1.....$3495 S
¥ (W/ 4 CH. & DIGITAL STORAGE) e
ENI325LA........POWER AMPLIFIER.......$1195 7 NEW TEKTRONIX SCOFES W/ 3 YEAR
E MFG. WARRANTY !!
1 FLUKE 6039A..FREQ. SYNTHESIZER.......$895 g L AL TEK TDS 340..... %3? ]r)\;};z ;(;)lxsm SCOPE oo \
? FLUKE 343A........DC CALIBRATOR...........$950 ) TEK TDS 360.....200 MHz 1 GS/s SCOPE ¢
3 W/DRT, FFT & DISK DRIVE........$3495
Lé, GUILDLINE 9577...... 7.5 DIGIT DMM........ $995 TEK TDS 380.......400 MHz 2 GS/s SCOPE ;
I W/DRT, FFT & DISK DRIVE.......$4595 &# W&
HP 16515A.....] GHz TIMING MODULE......$1495 TEK TDS “&?ﬁﬁ%"&"f‘é 2 GS/S SCOPE o
ASK ABOUT OUR NEW
P.O. BOX 986 PHONE (800) 684-4651
- TEKTRONIX & FLUKE
LONDONDERRY, NH 03053 FAX  (603) 425-2945 PRODUCTS

PUT YOUR PC TO WORK

THIS IS THE DREAMMACHINE YOU'VE BEEN WA

REE POWERFUL 3D CAD/CAM SOPTWARE WITH EACH UNlT
E)(?ENSNE CNC KITS: AND ‘ASSEMBLED CNC UNITS

SoW0430913 Jejndod ‘9661 auny

CALLNOW FOR INSANT sps 01830493 24 HR. FAXBACK SERVICE

©
7]
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CALL TOLL FREE WRITE FOR A
(800) 292-7711 C&S SALES FREE 60 PAGE

Se Habla Espanol EXCELLENCE IN SERVICE CATALOG!
M-6000 TK-3000

Features: $ 89 .95

+ Computer Interface and

Software with RS-232 Output .
* Frequency to 4MHz s
- CapaCitance to 40nF * SH-1 - Soldering Iron Stand
* Large 3 3/4 LCD display .43 e Hi 1528
. Temperature to 1999°F « §T-30 - Deluxe Wire Stripper
% TTL IO iC « SE-1 - Solder Easo‘lqi
+ Data/Peak hold o E?Ef”:‘l"'s[’;vf”m
«Audible contiuity W
* Auto power off

ST-6 - Screw Driver #1 Phillips
* Unit indicator § 95
* Diode Test 99 -

« ET-10 - iC Puller g - = ’ =
« SP-2 - Solder Pump A professional technician service tool kit in a
MX-9300 Four Functions in One
« One instrument with four test and measuring systems:

+ ST-20 - Safety Goggles metal reinforced tool case with heavy-duty
+ ST-9.- Pocket Screw Driver  handle and locks. A removable pallet han-

1.3GHz Frequency Counter « 2MHz Sweep Function Generator

Digital Muttimeter « Digital Triple Power Supply

* ST4 - Solder Tube
(ONV@IM IBV@IAV@2) ¢ 95
= * 5479,

+ SW-3 - Solder Wick dles most of the_topls listed with more room
for tools and parts in the lower half.

Model XP-581

4 Fully Regulated DC Power Supplies in One Unit
4 DC voltages: 3 fixed - +5V @ 3A, +12V @ 1A, 12V @ 1A
1 Variable - 2.5 - 20V @ 2A

2MHz Function Generator

Model 4010 * Sine, Square, Triangle, Pulse and
. Ramp output

» Variable duty cycle 31 95.95

===
L]
: Myt o
= AL ey -

AHhowiiy

Fluke Multimeters
70 Series 80 Series

Digital Multimeter
Model EDM-83B

Digital Multimeter
Model M-1700

Model 701l ... $69.95  Model 83 ... $235
$ Model 7311 . .- $97.560 ~ Model 85 . . . $269
1 69 Model 7511 . . . $135.00 Model 87 ... $289

Model 7711 . . . $154.95
Model 791l . . . $175.00

B&K Precision Multimeters
Model 391 ... $149 Model 388A . .. $99

Model 390 ... $139 Model 2707 ... $79
Model 389 ... $109 Model 2860A . . $85

Kit Corner XK-550 Digital / Analog Trainer

Elenco's advanced designed Digital / Analog Trainer is specially
over 100 kits available designed for school projects. It is built on a single PC board for maxi-
mum reliability. 1t includes 5 built-in power supplies, a function gener-
PT-223K 5 ator with continuously sine, triangular and square wave forms.
$45.9 1560 tie point breadboard area.
Phone kit

XK-550
with Assembled and Tested
train-

*169.°

course.
XK-550K - Kit

*139.*

Tools and meter
shown optional

42,

11 functions including freq to 20MHz,
cap to 20puF. Meets UL-1244 safety
specs.

18 Functions including freq to
20MHz, cap to 40uF, inductance to
40H, True RMS, Data
Hold/min./max./avg., TTL logic.

Fiber Optics Technology
with training course
Model FO-30K

Model AM/FM-108K M-1005K

Compact
Multimeter

Kit 7
51 9-95 ‘

6 Functions

& Transistor
Test

WE WILL NOT BE UNDERSOLD C&S SALES, INC. L 15, DAY.MONEY BACK

GUARANTEE
UPS SHIPPING: 48 STATES 5% 150 W. CARPENTER AVENUE
OTHERS CALL (85 min. / $15 max.) WHEELING, IL_60090 FULL FACTORY WARRANTY

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
IL RES. 8% TAX FAX:, (847) 541-9904 (847) 541-0710
CIRCLE 32 ON FREE INFORMATION CARD
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FREE PROBES OSCILLOSCOPES WRITE FOR A

WITH ALL y : FREE 60 PAGE
SCOPES Lowest Prices of the Year! CATALOG!

Quality Scopes by Elenco

Japan Quality

But not Japan Prices!

Hitachi
Laptop Color
Digital Scopes

\J

e

o Tecirve

Q

R W’”Ui#lllllmm’" e T——

s s

60MHz 40MHz 25/30MHz
DS-603 1350 s-1345 °*569 DS-303 *1095

* Analog / Digital Storage « Analog with Delayed Sweep + Analog / Digital Storage

150MHz 60MS/s VC-5460 $3695
50MHz 30MS/s VC-5430 $2695

20MHz 15MS/s VC-5410 $1795 » 20MS/s Sampling Rate S-1340 5489 S-1330 3439
100MH $

VC-6145 -zStorage $-1365 795 * Analog e 25MHz Analog

4 Channel 100m8/s . .. $4795 « Analog w/ Cursors » Delayed Sweep

VC-6155 - Storage 100MS/s $3995

VC-6545 - Storage 40MS/s $2995 S-1360 s759 2 Ye $-1325 $335
V-1585 - 4 Channel . . . . . $2095 ) r

V-1565 w/ Cu?sr:::: ...... * Analog with Delayed Sweep & * 25MHz Analog

Warranty

50/60MHz
VC-6525 - Storage 20MS/s $2795
VC-6524 - Storage 20MS/s $2295
V-695 - 60MHz w/ Cursors $1549
V-555 - w/ Cursors . . ... .

V-509 - Battery Operated . $1795

20MHz

VC-5025A - 20MS/s

DSOW/DMM . . ..... $1160
VC-5025 - 20MS/s

ANALOG

Model Sensitivity No. of Sweep Rate Delayed Component Beam Time
x Channels Max ns/div Sweep Tester Find Base

5-1365 i 2 10ns/div Yes Yes Yes

$-1380 10ns/div Yes Yes Yes

$-1345 10ns/div Yes Yes

$-1340 10ns/div No No

$-1330 10ns/div Yes Yes

§-1325 1mV/div 10ns/div No No

DIGITAL STORAGE

Modei Bandwldth Anaiog No. of Sampling Memory intermall Pretrigger Output
DSOW/DMM ......... $935 Sen \(ll-u) Channels Rate Channed %gg 3

DS-303 1mV/div 2 20MS/S 2K 0, 25, 50,75 RS232
VC-6523 - Storage 20MS/s $1995 DS-603 1rV/div 2 20MS/S 2K 0,25,50, 75 RS232

V=252 S g TS S s T4 9 b $449
V-209 - Battery Operated . $1425

B&K Precision at Discount Prices
20MHz Analog Model 1541C

60MHz with

2120 - $389.95 40MHz ey iencmiy o1 ...... $1225
- $695 Model 2260 92...... $1525

2125 - $539.95 96...... $1795
Delayed Sweep Dual Trace $1225 B ¥ wism $1795
Model 2160 Model 2190A 97A ... .. $2945

99...... $2095
Call or write for
complete specs.

60MHz Dual Trace | 100MHz 3 Channel

$949 $1379

Dual Time Base * Delayed Sweep § Dual Time Base * Delayed Sweep

WE WILL NOT BE UNDERSOLD C&S SALES, INC. Ld 15 DAY MONEY BACK

GUARANTEE

UPS SHIPPING: 48 STATES 5% 150 W. CARFENTER AVENUE )
SRR R, ST D) WHEELING, IL 60090 Jéibhiﬁéffﬁ?ls"é’vﬁﬁ?ﬁ b 1
' 01

IL RES. 8% TAX FAX: (847) 541-9904 (847) 541-0710
CIRCLE 32 ON FREE INFORMATION CARD

sou01109|3 reindod ‘9661 aunp
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| Robot Kits Kifs Kits!!i

New Low Price!

Hyper Peppy Robot #3-296 $29.95
Bright red, white & blue, and clear
dome. Runs forward until it bumps
object or hears loud noise, reverses
& turns 90°, then resumes. With
complete instructions. 14 cm W x
13 L x 9 H. No soldering required.
A fun & frantic first robot!

Two AA NiCads INCLUDED!

Som(Rover Robot #3-174 $27.95

A grea, low-priced kit. “Bump &
run” operation like Hyper Peppy
above. Molded body, red/green

| LED, great 48 pg manual. 14 em L
| x 12 W x 7 H. Requires soldering.
A fast moving first robot!
Two AA NiCads INCLUDED!

New Low Price!
Spider Walking IR Avoider Robot
#3-186 $79.95

Futuristic & maneuverable 6-legged
walker with IR for object avoidance.
Complete instructions, requires solder:
ing. 13 cm Lx 13 W x 10 H. Two
AA & one 9V NiCad INCLUDED!

1 Line Tracker Robot  #3-188  $69.95
Easy-to-assemble. Front mounted sen-
sors follow black line on whiie paper.
Stylish molded gray & green, with
complete instructions. 16 cm L x 14
W x 10 H. Needs no soldering! Two
AA and one 9V NiCad INCLUDED!

Clever sensors sysiem lets this robot
avoid objeats & solve walled mazes!
Dual motors, rubber tires, preassem-
bled gear box & circuit board. 7 ¢m
W x 16 11 x 23 L. No Soldering!
Three AA NiCads INCLUDED!

New Low Price!

$-Cargo Sound Controlled Robot #3-295 934.95

You control the action by clap or
whistle. Rotate left, go forward or

. stop. Top mounted microphone &
smooth design to glide through the
environment. 11 em dia. Requires sol-
| dering. Ideal for Robat Golf.

" Two AA & one 9V N|C:ld INCLUDED!

| Advanced Robofs

New Low Price!
WAO I Programmable Robot
#3-280 $74.95

A sophisticated. full function robot kit.
2 motors, programmable 4-bit micro,
26 button keypad, sensor arms for
collision or edge de&emon Moves in =
all directions, performs if-then decisions based on sensor
input, even do-loops! Requires soldering. Great intro to
robot programming. Three AA & one 9V NiCad INCLUDED!

PCInterface for WAO Il #3-195 $29.95
Parallel cable & 5.25° DOS disk for easy program handling.

A Top Selling Kit!
Mobile Robots Brains & Brawn Kit
#3-148  $489.00

A complete, serious research robot
platform from MIT. With all hard-
ware, C software. 68HC11 CPU,
memory, sensors, wheels, motors,
chassis, instructions & more. 18 cm
dia. The ideal companion kit to the
Mobile Robots book (<3-098).
NOTE: Indicate PC or Mac version.

K

| Forrest Mims Engineer’s Notehook

Mondo-tronics Sendrheck,MO

" [ International Orders Welcome! First Class PaH: $12.00

MONDG

« TR -QENASCES 3

Best seller!

Robot Builder's Bonanza #3-114 $18.95
Practical, ready-to-use circuits, devices, mecha-
nisms, sources, tools, vision, grippers, naviga-

tion & more! 336 pgs, illust.

mumn ey

Unique hlgh tech projects & hard- loﬁnd
info. Robots, high voltage Tesla & Van de
Graaff generators, Kirlian photos, lasers &
much more! 400+ pgs, illust.

Mobile Robots #3-098 $39.95

From MIT, a complete guide to designing &
building robots: hardware, software, sen-
s0rs, motors, “subsumption” software. 330
pages, illust. A must for all roboticists.

[wigeie| Sensors for Mobile Robots #3-145 $59.95
1, ?OT | Whoa! Everything about sensors: tactile, prox-
\ | imity, range, acoustic, laser, radar, microwave,

i path following, dead reckoning, compusses.
gyros & more. 550 pgs. Fun & intelligent!

507 Mechanicol Movements #3-173 $9.95
Reprinted from 1893 - when steam was king!
Discover 100's of cams, clutches, linkages,
latches, ratchets & more! Don't reinvent the
past - use it 120 pg, illust. High powered!

[mee f|(
"ovtarary

The Robot Zoo #3-149 $19.95
A big, imaginative & fun hook
about animals that work like

rohots - or are they robots that
work like animals?” 50 full color
pages. For kids of all ages.

1C Hobbyist's Handbook  #3-164 $19.95 ¢
Toss those old IC data books! This practical o]
collection has 80 common ICs t0 make 100s
of circuits! Amps. linear, logic, CMOS - with
specs, pinouts, sample circuits - even compo- #8
nent values (gasp!). 120 pgs. A hasic resource! S

Controlling the World With Your PC #3-165 $35.00
= g Convert ordinary serial & parallel

ports into object-detecting, motor-

spinning monsters! 42 circuits AND

’V software in BASIC, C and Pascal’ 256

pages, illustrated, with DOS disk.

#3-166 $19.95
A classic from THE circuit master himself,
100s of circuits, 156 pgs, 350 illust. Great
starting point for the beginner - an ideal

reference for the advanced!

—
UROT B DTS Drrs

_ | Mechanicals

Stumg One Starter Pack
#3-294 $149.95

A complete starter set: Samp
Programming Package (+3-199), a Stamp 1(=3-201), a BS-1
Carrier Board, & a 9V NiCad. $161.85 value. Upgradeable -
add a Slamp 2 & Carvier Board 2 for full Stamp 2 power!

Stamp Two Starter Pack #3-279 $169.95

Everything needed to move with the Stamp 2: Programming
Package (#3-199), one Stamp 2 module (=3-198), one BS-2
Carrier Board, a 9V NiCad. $180.90 value. Monstrous power!

BASIC Stamp Programing Pkg #3-199 $99.00

With cables, manuals, app notes & Stamp DOS program 1o
edit, file, download & debug both type 1 & 2 Stamps.
BASIC Stamp 1 #3-201 $34.95

8 input/output lines, EEPROM for 100 instructions, 4 MHz.

BASIC Stamp 2 #3-198  $49.00
16 input/output fines. EEPROM for 600 instructions, 20 MHz
clock (up to 38,400 baud), touch tones, X-10. more!

Carrier Boord, BST #1-105 $19.95
Carrier Boord, BS2 #1-106 $24.95

Ejlor Powered RM

BEAM Manual & Buttons #3-286 $19.95
Learn the philosophy, practice & hisiory of 5
solar powered BEAM robotics. Shows
robots, creators, events, winners from past
games, tech references, more. 114 pages,
illust. Informative & funt

BEAM Videotape, VHS #3-287 $14.95
Dave's exclusive "insider look” at the the world of BEAM
robotics. Solar-powered gizmos fighting for survival, time-
lapse footage, 1995 BEAM Games, more! 60 min, VHS.

Duve s BEAM Solor Engine Kit #3-119 $29.95
Harness fusion power today! Circuit
Q uses a tiny (11'x 55 mm) solar cell to
drive a motor up to 3 RPM! A com-

plete power plant with all pans &
instructions. Just add solder & sun!

Or <redit card nfy,
orders qdyf
. $5.00 p &H,
N Colf. orders gfe,
odd sales fax.

524 San Anselmo Ave. #107-106 !
San Anseimo, CA 94960

Questlons: 415-455-9330
Fax: 415-455-3333
Email: info@mondo.com
Web: www.RobotStore.com

b
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Dump Truck Kit #3-212 $49.95
Great full function wheeled base -
rugged rubber tires, 3 motors: steer
lelt-right, drive forward-reverse, dump
up-down. 2emLx 4 Hx 12 W.
Includes two D NiCads!

Power Shovel/Dozer Kit #3-211 $39.95
An excellent full function ank hase.
Wire controlled left, right, forward,
reverse, plus scoop up & down. 10 cm
Wx 28 L x 10 H. Has extra track &
wheels. Two D NiCads INCLUDED!

Tracked Vehicle Parts Kit #3-293 $22.95

Get on track! Track, wheels, sprockets, axles, hardware, as
in Dozer above, plus fwd/rev only gearbox, 3V DC motor &
battery holder. 10 em W x 18 L. Tech Tip: Replace gearbox
with 2 R/C Servos for full fvel-rev-left-right actiont

R/C Servo #3-278 §19.95 or Servo 6-Pack #3-263 $89.95
Quality RCD HS-300 servo. 42 oz/in, 0/19 sec. With app notes.

ﬁ\'/luscle Wires®

Musde Wires Project Book &
Deluxe Kit #3-168 $59.95
Create direct linear action with
Muscle Wires. They contract up
to 5% when powered! Use them
in robats, models and anything needing strong all-electric
motion. 128 page book, full plans for BORIS, a motorless
walking robot & 14 others. Includes one meter each 50, 100
& 150 pm dia Muscle Wires. Ger moving today!




manual are working examples of
using a photocell, a
temperature sensor,
making & waveform
generator, a programmable
timer with alarm, and a new .|
motor speed control lab using
back EMF. The PRIMER =
comes with everything you need-

$5.00 FOR SHIPPING WITHIN THE U.S.

* THE BEST *
8085 MICROPROCESSOR
TRAINING SYSTEM

JUST GOT BETTER

Are you interested in Single Board Computers and Microprocessor-based
systems? If the answer is yes and you want to know more about these
fascinating subjects the PRIMER Trainer is the place to starl. The PRIMER
teaches more and is easier to use than other comparably priced trainers. The
over 100 page Self Instruction manual takes you from binasy number
systems to processing interrupts. At the end of the

to start programming in machine language. Continue on to program in
Assembler, Forth or BASIC with optional upgrade and software. Upgrade
includes: RS232 serial port, a serial cable and, 32K of baftery backed RAM.
Picture shown with upgrade option and optional heavy-duty keypad installed.
THE PRIMER IS ONLY $119.95 QUANTITY 1 IN KIT FORM. THE PRIMER
ASSEMBLED & TESTED BY EMAC IS $169.95. ORDER NOW AND RECEIVE
ONE FREE POWER SUPPLY WHEN YOU MENTION THIS AD. PLEASE ADD

EI'ﬂAC inc.

618-529-4525 FAX: 457-0110 BBS: 529-5708
P.0.BOX 2042 CARBONDALE, IL 62902

SHOW TIME CABLE

Your Cable
Connection
To The Stars!

Order your FREE

catalog today!
1-800-643-4258

¢ Converters & Descramblers
All Makes & Models
Quantity Discounts
30-day Money Back Guarantee
Best Warranties

Show Time Cable
643 N 98th St STE 260
Omaha, NE 68114

COD * MasterCard ® Visa ® Amex ® Discover

Pocket Cube™
Wireless cable box tester
for authorized technicians.

Surface Mount Technology.
Works on J****** models
D*5,0*v5,0*7,D*V7,D*BB,
C'T,W'R.

Only $59.°°!

(plus $8 S&H)

30 Day Warranty
Pocket Cube with filter $69.95+S&H

Quantity discounts available.
Dealers Welcome.

NEW!
Pocket Cube Plus™
For testing of raw boxes.
CALL!
Test chips available for J****** and
SA8600.
Order Toll Free
1-800-417-6689

Mon-Fri, SAM-5PM EST.
If busy please keep trying.

VISA, MC, MO or CASHIERS CHECK
IEC, P O Box 52347 Knoxville, TN 37950-2347
Pocket Cube is a test generator ONLY
Do not use these devices without authorization

No TN sales.

from your local cable company and local officials.

FM TRANSMITTERS MINI (KITS)

* 3-VOLT FM XMTR, up to 300 ft. indoors, 1500 #t. outdoors
« PHONE XMTR,range to 500 ft., uses phone-line power

* Sound-Activated XMTR, range to 500 ft.

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

All above require simple soldering at 2to 4 places.
$29.95** ea.

TELE FM WIRELESS MONITORING SYSTEM.
(Kit) $99.00*

TELE CALL FORWARDER. Transfers incoming |

calls. $99.00*

CALLER ID- Registers incoming number.
$99.00*

TEL REGISTER WITH PRINTER. Records dialed
number, duration, and prints record. $139.00*
12-HOUR LONG-PLAY RECORDER. Modified
Panasonic. Records 6 hrs. on each sice of 120
tape (supplied). Compatible with VOX and Tel
Rec Adapter. $119.00*

VOX VOICE-ACTIVATED SWITCH. Makes re-
corder self-activating with voices or other
sounds. $28.50**

TELE RECORDING ADAPTER. Records
incoming and outgoing calls. $28.50**
TELEPHONE SCRAMBLERS. Over 4,000
separate codes. $199.00*

VOICE CHANGER. Changes man's voice to
lady's and vice versa. $49.00*

For Shipping & Handling add *$5.00 and **$2.G0 per item.
Colo. residents add sales tax. Mail Order, VISA, M/C, COD's
0.k. Inquire for d2aler prices. Free catalog.

| MUCH, MUCH MORE — OUR 25TH vs?am

TOLL FREE 1-800-926-2488

A.M.C. SALES, INC.
193 Vaquero Dr., Boulder, CO 80303
Tel: (303) 499-5405, Fax: (303) 494-4924
Mon.-Fri. 8 a.m.-5 p.m. Mtn. Time

Earn Potentially Up To
$4,000 Or More Per
Month From Your Home
With A Computer!

-
5 S
= o~

Pentium™ Computer Included

Begin part-time and still retain the security |
of your present position. This is a proven
business an individual or couple can run. If
you purchase our software and business
program, you will receive the computer
and printer at no extra cost. If you already
own a computer, you may receive a dis-
count. You do not need to own, or know
how to run, a computer—we will provide
free, home office training. Financing avail-
able. We accept AMEX, MC, Visa and
Discover.

To receive your free explanation cassettes
and color literature, call:

1-800-343-8014, ext. 1681
Or Write:

Computer Business Services, Inc.

CBSI Plaza, Ste. 1681, Sheridan, IN 46069

CIRCLE 39 ON FREE INFORMATION CARD
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BE AN ELECTRICIAN!

| Home study. Maintain and install electrical
l systems, wiring, utilities, phones, and more.

FREE LITERATURE: 800-223-4542

CRYSTAL CONTROLLED

SurvEeiLLancE

CABLE TV CONVERTERS

Equipment & Accessories
VHF & UHF PROFESSIONAL ENCASED PARTIALLYl
Wholesalers Welcome

ASSEMBLED TRANSMITTER KITS
Countersurveillance. Also Tunable 70 to 305 MHz Kits. We |

Name o 5 Design & Manufacture Our Equipment. Custom Design. ca" V|S|0N TlME PRODUCTS
o ™ 1-800-310-1153 M-F 8a-8p

Zp
The Electrician School, PCDI, DEPT TEG341
Ls-oss Roswell Road, Atlanta. Georgia 30328
N LS LN SDD WE GIN GEy GEN Gmy e

SHEFFIELD ELECTRONICS CO., P.O. Box 377940-8 l NO TENN SALES
Chicago. IL 60637-7940. Tel. (312) 324-2196

Electronic cOoraEEECoL
Training Videos T R

; Learn electronics quickly and SWITCH POSITIONS « THERMOSTATS * LIQUID LEVELS
X easily with UCANDO's computer-
animated training videos. Students
can learn at their own pace and
professionals  will find the
UCANDO videos to be a valuable
source of reference material. If
" these videos aren't the best
learning tools you've ever seen,
return them within 30 days for a
complete refund. These videos are being used by Tech-Schools, CET's,
Military Branches, Ham Operators, Industries, and more, across the
United States and around the world. Order today and see how UCANDO
is ...

"Changing The Way The World Learns Electronics."

0N

1-800-678-6113

or mail check or money order to: &3¢

M.as::;ayd UCANDO Videos [
u P.O. Box 928 h 7
Greenville, OH 45331 dﬁé} ®

FREE Shipping ... FREE Catalog

CIRCLE 136 ON FREE INFORMATION CARD
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MOD-MCT

Advantech LabTool 48
1295. ADVANTECH LABTOOL48 _!

669, EETOOLS ALLMAX PLUS Needham
596, ADVANTECH PC-UPROG -~
569. MOD-MCT-EMUPA

429. XELTEX SUPERPROIl e

: ' = : 329. XELTEK SUPERPRONI R EETools
s 00mé e it S0 sk hows vt st e sprdond i 108 120 MINUTE TAPE (used) 424 NEEDHAMS EMp0 M|
height, auto polarity indication, zero reading of o sepper motr,You cn mavethe motor inone Ty were reorded on once ond ployedonly o 189. XELTEKROMMASTERE
for Ulvoll input. Meosures 2.&7-- K173 x St increments or rolate it at a constont speed. few times. Mode by.u major hf““d name manu- 149. XELTEK ROM MASTER | L F——
0.28" above panel thickness, 0.57" overall Visuol indicators show the sequence of motion. facturer. P'P'?“'““" series metall lopes. 135. EETOOLS ROM MAX | Needham
thickness. LCD size: 1.83" x 0.8": Hes mony l.ndudes stepper molof, p< boqrd, parts ond inshuc- lld\(%;dzapl]usm . $3.00 2ach 189. EETOOLS ROM MAX 4 ¥
useful applications and is easy to install tos.(12vdk powersoutce o induded.) ) 10 or more - 2.80 ea 419. EETOOLS PROMAX o
(AT# PM-} $9.95 each  CAT#SMK- $25.00 each 100 or more - 2.50 ea 49. SUNSHINE 1 GANG ™
snnrucnou GUANSED 125. SUNSHINE 8 GANG Xeltek
1. Californio residents must include sales tax. .
1-800-526-371 T 5 e BC. iy b tepte] I-I=E-1-|Bluck Feather General Device Instruments
445 Temple 7€ A Long Beach A Californio 90814 3. Guonties limited — prices subjedt to change. "‘!!:I w Sales 408- 241-7376
a (310) 434-5641 A FAX (310) 434-9142.4 4. Shipping *4.2 & up. Pl AN A ANANNAN Fax 241-6375 BBS 983-1234
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$139° Laser <
LightShow =7~ ‘\‘%
Draw with 4 laser beam! Animation, text, ¢
music & more! Includes galvos, mirmors.
servo amp. demo software disk. analog and
digital computer interface. Use an inexpen-
sive pen pointer or high power gas laser.

"'IK' /
i if Includes: 2 Stepper motors,

2 DC motors. computer inferface. training
manual. & demo sofiware disk. Expandable!
Up o |2 motors. up 10 3 amps per phase.

Now with 4 Axis Linear Interpolation

 Add 36 for shipping. Computer with parallel printer pont
& cable. asscmbly. power supply. & laser are rxpuired

FREE FLYER
Vo 510-582-6602 1w 510-582-6603

S VS 1273 Industrial Pky West Bldg. 460

PO Box S5125 itayward CA %4545-0125

Computerized
Motors $39°

Prototype it....... FAST!
with ProtoQuick 8051 or 28
1 1 Compiete s:ngie boara computers
' e .," Up 10 32% EPROM and 85 AAM
T 1239 m plated theougn proto area
10k 5232 C secai port wt DBZS conn
3 @ ok, " EPROM w source cose
. . 100y 10 run - Su. only
B ot s

B [ sse00-

- oo B IMO" o foea
Aun promotype applications or expenmental haroware  [RIESY -nowe]
from tne sonal port - WITHOUT PROGRAMMING! (513) 561-2060

CABLE TV

DESCRAMBLERS

Best Wholesale Prices in the U.S.A.!

10-19 2049 50+

For Jerrold Systems

FXTB 89 59 50

Stealth 79 59 50
For Scientific Atlanta Systems

MS80 85 65 55
For Pioneer Systems

PIO Plus 89 79 69
Everquest Converters

Stargate Elite Non-Parental 72 63 54

Stargate Elite Parental 76 69 59

1-800-818-9688

MD Electronics

IMPROVE
YOUR

The clearest picture possible
playing back movies.
' GUARANTE

to eliminate copy protection. |

¢ No Rollsilitters/Flickers/Fading
¢ Works on all TV's, VCR's Beta & Cable

' 332?!&?“ E-- -

ELECTRONICS
1-800-562-2252

2125 S. 156TH CIRCLE « OMAHA, NE 68130

875 S. 72nd St. « Omaha, NE 68114

(NSRS

\ \i‘\\;q\
If you are not getting
this catalog you are
missing out on some
of the best deals in
electronics today! We have thousands of
items ranging from unique, hard-to-find
parts to standard production components.
Call, write, or fax today to start your free
subscription to the most unique catalog in
the industry, filled with super values on
surplus electronic and hobbyist type
items. If you have a friend who would
like to receive our catalog, send us their
name and address and we will gladly
forward them a complementary 100 page
catalog.

Why pay more? Call today.

Fax Order Line
1-800-344-6324

340 East First Street
Dayton, Ohio 45402

Order Toll-Free

1-800-344-4465

CIRCLE 48 ON FREE INFORMATION CARD
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Radiotelephone - Radictelegraph

Commercial
License

r Why Take Chances?
I Discover how easy it is to |
| pass the exams. Study with the |
most current materials available. Our
| Homestudy Guides, Audio, Video |
| or PC "Q&A" pools make it so fast, |
easy and inexpensive. No college or
experience needed. The new i
| commercial FCC exams have been |
revised, covering updated Aviation,
| Marine, Radar, Microwave, New i
i
1
|
I
|

| Rules & Regs, Digital Circuitry &
more.We feature the Popular
| "Complete Electronic Career Guide"
1000's of satisfied customers
Guarantee (0 pass or money back.
! Send for FREE DETAILS or call

L....1.800.800.7588 ____
WPT Publications
| 4701 N.E. 47th Street 1
I Vancouver, WA 98661 I
Name -5

l Addsess I

I oy St. Zip |

L _ 1-300:800:7588_ _ o

sowonoa|3 Jeindod ‘9661 sunr
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Don’t rent own!

Amm el Cable TV Descramblers
W“““?v"“’”é’"?n? J = We’ll beat Any Price!

eSame Day Shipping!
¢30 Day Money Back Guarantee!
¢Credit Cards/C.O.D.

Have make and model number of equipment used in your area
REPLACEMENTS FOR MOST SYSTEMS

CALL TOLL FREE
= CABLE DISCOUNT R

| CALL Now! ‘ . S
MEGA ELEGTROAICS J{ Tui (- 1 89)9}”23}3&&211 35 “g’

Anyone implying theft of service will be denied assistance.

3,000,000 matches.

¥

Debco is a it Builders Paradise

Bectresic Iis - Maas - Parls - Computers - Amalows Redie

% Call Debco today for
your FREE copy of

The Electronic Experimenter's Journal

A .
1 800 423 5 Mgg Csm.'cn To learn mo?a‘l,lt;::'r Ig:;sg\:g\sg.technlques, American

Ocbco Electronics 4025 Edwards Rd. Cincinnati, OH 45209

THE COLLECTED WORKS OF
MOHAMMED ULLYSES FIPS

#166—By Hugo Gernsback. ; CA B L E
Here is a collection of 21 April q, =
Fools Articles, reprinted from B B vy D I R ' l

i (‘ y h treasure trove of exciting pro- SILICON.CONTROLLED:

the pages of the magazines e
they appearedin, as a 74- ‘J CONVERTERS jects using SCR's and other i) pgg;[ﬂs
page, 8% X 11-inch book. 1" i e BEECEAMB!.ERS low-cost thyristor devices for

SILICON-CONTROLLED

RECTIFIER PROJECTS

1586 T—From TAB Books. A

The stories were written be- power-control applications. In-
tween 1933 and 1964. Some cludes a sophisticated burglar-
of the devices actually ex|st alarm system, an SCR-based
today. Others are just around the corner All smoke- alarm system, a re-
are fun and almost possible. Stories include the mote-contro! garage-door open-
Cordless Radio Iron, The Visi-Talkie, Electron- er, and a high-tech light dimmer
ic Razor, 30-Day LP Record, Teleyeglasses and that uses the output from your stereo to modu-
even Electronic Brain Servicing. Get your copy late the intensity of your lights. And then there
today. Ask for book #166 and include $16.00 are 20 more. To order—ask for book 1586T,
(includes shipping and handling) in the US and include your check for $12.95 (includes
and Canada, and order from CLAGGK Inc., s&h) in US and Canada, and order from —
P.O. Box 4099, Farmingdale, NY 11735-07¢3. Electronic Technology Today Inc., P.O. Box
Payment in US funds by US bank check or In- 240, Massapequa Park, NY 11762-0240. US
ternational Money Order. Allow 6-8 weeks for funds only, use US bank check or International
delivery. MADS money order. Allow 6-8 weeks for delivery.

MAO9

BUGGED??

AVESDROPPING is unbellavably mdespreadl Elecuonm
Devices with amazing bili can be

***CABLE T.V. **3
DESCRAMBLERS

Lowest prices, guaranteed!

= =

Now you can tune-in your favorite
cable TV programm|r and
SAVE $100°S - EVEN §1000°S
on premium CABLE ™ EQUIPMENT.

(slephone and room conversatlons RIGHT NOW! Are you’
sure you're safe? FREE CATALOG tells you fast! Includes
Free Bonus details on fantastic opportunities now open in
Counter-Surveillance fisld. Exciting, immensely interasting
and EXTREMELY profitable {up to $250 hr) full/part-time
income. Call Nowl 0-732-5000

CFS Electronics
(formerly C & C Electronics)
(800) 995-1749
VISA, MC, AMEX, C.0O.D.

MOD ERN
EI—ECTﬁuNlcs y On'q You Can Prevent Forest Fires. %

1-800-906-6664

2125 S. 156TH CIRCLE » OMAHA, NE 68130 $&xm

AmericanRadioHistorv.Com



DIAGNOSTIC TEST CHIP

{OAD FULL ACTIVATION OF CABLE CONVERTER
WE STOCK A COMPLETE LINE OF CHIPS,TOOLS,
WIRELESS QUICK INSTALL TEST BOARDS AND
DIAGNOSTIC CUBES FOR ALL CONVERTERS!
*+% Z NYONE TMPLYING ILLEGAL USE WiLL BE %7
DEMIED SALE.WE SELL PRODUCTS ONLY1! TO
TECHNICIANS OR CABLE REPAIR FACILITIES!
#1 IN CUSTOMER SERVICE & TECH. SUPPORT!
*ALL ORDERS SHIP WITHIN 24HRS, UPS/ FED-X.
*PRIORITY NEXT DAY SHIPPING AVAILABLE!
*SALE= BUY 5 BOARDS GET | FREE TILL MAY96.
*LOWEST PRICE & SUPERIOR PRODUCT GUARI!
*FRIENDLY COURTEOUS SERVICE. WE'RE PRO'S
S ; : s i)

i

&y VISUAL

[ 1 = ’
COMMUNICATIONS INC,
FOR ORDERS 1-800-GO-CABLE

CATALOG & TECH. SUPPORT 717-620-4363 EST. 1977

| A World With Tress...where the trees you
| plant creaze cool, quier neighbortoods

! Trees
Ullake_a World
| of Difference”

Tges Make a World of Difference.
Between drab, barren yards, and
cozy, sheliered homes. Berween hot,
sunbaked screees, and cool, shaded nelgh-
borhoods where bird songs fill the air.

By planting trees, you can Increase O

the value of your property up 0 15%

of more. At the same time. you'll make 1

a personal, positive contribution w a

better environment.

| The wees you piant will remove car-
pe— bon dioxide

¢ from the air,
produce oxy-
5 gen, and give

§  wildlife 3 home.
AWorld Wiohous Tees And crees help

conserve encrgy. They can lower your

RDERS
800

¢ All Equipment New

CALL:
-361-4586

3%

heating bills 10-209%, and cut cooling
costs 15-35%.

Find out how tress can makc 2 world
of difference for you, and your neigh-

e Convertors & Descramblers
* 30 Day Mcney Back Guarentee
¢ 6 Month Warranty

barhaod. For your free brochure write:
Tiees For America, The National Arbor
Day Foundation, Nebraska Ciry, NE

e Visa, MC, C.0.D. Welcome

KDE ELECTRONICS, INC.

The Pocket Programmer

ﬂ’ T $129.95 Lo Nadoaal
: B e portabie [ ) Arbor Day Foundation | P.O. Box 1494
4 programmer T s Add.iSOZl, IL 60101
P hat uses the Info. 708-889-0281 HRS: Mon-Fri, 9-6 CST
WTROMCS, e printer port of
e b { your PC Fax 708-889-0283 Sat, 9-3 CST
THE PGCKET PROGRAMMER = instead of a
® internal card.
Easy to use software that programs
E(E)prom, Flash & Dallas Ram. 27(C)/
28(C)(F)/29(CI\F1/25 series from 16K to 8 TRANSISTOR Earn 1 000
Megabit with a 32 pin socket. Adapters EQU'VALENTS GU'DE

available for MCU’s 874X, 875X, Pic, 40-
Pin X 16 & Serial Eprom’s, PLCC, 5-Gang

A Week While You Learn High

and Eprom Emulator to 32K X 8. find possible substitutes for a pop- E:::‘J‘.E’:‘:‘ Paylng VCR Repalr.

BP85—Designed to help the user -
lermat

ular use-oriented selection of mod- | auide
ern transistors. Includes devices |
produced by more than 100 manu-
facturers. Wherever possible, equiv- =
alents are sub-divided into Europe- “

an, American and Japanese types. |

Material type, polarity and manu- -
facturer are also shown. To order L

BP85 send $9.95 (includes shipping and handling)
in the US and Canada to Electronic Technology Today
Inc., P.0. Box 240, Massapequa Park, NY 11762-

Same Name, Address & Phone # for A
13 Years.... lIsn't it Amazing ? Earn While You Learn . . .
Secrets Revealed . . .

ey 1rain at Home
If you are able to
work with small
hand tools and pos-
sess average me-

Intronics, Inc.

Box 13723/ 612 Newton St.
Edwardsville, KS 66113 Add $4.75 C00
Tel. {(913) 422-2094 Add $4.00 Shipping

Fax (913) 441-1623  Visa/ Master Charge

chanicalability, you

could earn top dol-
3 lar part time or full

time. Ourlearn by doing method teaches you how

to work c¢n VCR’s without boring unnecessary

electronic basics.

For Free Information Package Send Coupon to:

Foley-Belsaw Institute, 6301 Equitable Road,

0240. US funds only. Use US bank check or Interna-
tional Money Order. Allow 6-8 weeks for delivery.
MAO8

BUY BONDS

Quality Microwave TV S

WIRELESS CABLE - ITFS - MMDS Kansas City, MO 64120

ATV - INTERNATIONAL - S-BAND e ety S
Amplifiers  Antennas » Books » Components el " S
Filters » Systems ¢ Video Products | High Pzying E]Computgr B pai‘:,bept. o | =
* RF Frequency 1990 - 2700 MHz Cereor P ryatli Dish, Dept 31273 | $
e Cable Ready - VHF - UHF Outputs | F181d 7] computer Programming, Dept. 35221 | =
e SASE For "FREE" Catalog or Send $1 | %go{nputkgr Sgecialis;t?;pt.ﬁ%%%o | g
. - BELSALY, rKIN ecralist, Uept. c
=3 PHILLIPS-TECH ELECTRONICS || | ‘55 Brerind= = | ¢
> PO Box 8533 » Scottsdale, AZ 85252 A o
CHALLENGER SYSTEM QRDER LINE 800-880-MMDS [ » -1 g
Complote Grid 5265 CATALOG/INFO  602-947-7700 [RZie | 2

Five Year Warranty FAX LINE 602-947-7799 I i |
FREE SHIPPING Visa * M/C » Amx » Disc « COD's * Qty Pricing | | [ S —— & ————— - | 107

CIRCLE 149 ON FREE INFORMATION CARD
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CABLE TV

DESCRAMBLERS

WE CARRY A FULL LINE OF PREMIUM
CONVERTERS AND DESCRAMBLERS

» Scientific Atlanta™
Compatible

« Jerrold™ Compatible

« Tocom™ Compatible

« Zenith™ Compatible

- Pioneer™ Compatible

« Oak™ Compatible

SATISFACTION GUARANTEED
OR YOUR MONEY BACK!

BEST PRICES FREE CATALOG

Please have the MAKE & MODEL # of your full
premium service cable box ready when you call!

ALLSTAR ELECTRONICS

800-782-7214

HOURS: 9-6 M-F 10-3 Sat EST
It is not the intent of Allstar Electronics %o defraud any pay TV
operstor, Anyone implying theft of service will be denied
assistance. All brand names are registered trademarks of thelr

owners & are used for

reference . 11064
Queens Bivd., 8465, Forest Hilis, NY 113Z5. NO NYS SALESI

CLASSIFIED

SECURITY

ELECTRONIC sales of security systems for
home, apartment, or business, will send informa-
tion, call (812) 295-4240.

ROBOT Voice message alarm: System monitors
intrusion, environmental emergencies, then re-
ports by telephone to pre-selected persons! lllus-
trated plans catalog: $5.00. ROBOT, PO Box 14,
Potosi, W1 53820.

SURVEILLANCE/Counterspy. The Unique at
discounted prices. Catalog $5.00. SPYMART,
Box 2327-B, Acworth, GA 30102.

TEST EQUIPMENT

ESP, Bioelectricity, microwave hearing, com-
prehensive booklist... $1.00; $2.00 foreign. RE-
SEARCH ASSOCIATES, PO Box 3583, Boynton
Beach, FL 33424-3583.

WANTED

UNASSEMBLED EICO, Knight, Heathkits com-
plete with manuals. Call or fax KEN, (707)
545-8300, Fax (707) 545-3930.

TOY Electrical experimenters sets, 1940-1970,
Allied Radio - Lafayette Radio - Radio Shack
Catalo%s from 1950 - 1970, Unbuilt Heathkits,
Knightkits, Eico kits wanted. Top prices paid.
ARNOLD CHASE, 9 Rushleigh Road, W.
Hartford, CT 06117. (860) 521-5280.

WAVEFORM Generator, 1Hz to 20MHz installs in
PC ISA slot, DOS and Windows Controi Software.
Free information. ASTROSOFT, 15006 La Mesa,
St. Syimar, CA 91342.

HP3575A Gain/Phase $900.00, HP651A os-
cillator $195.00, HP 466A amp $75.00, HP204D
osciliator $150.00, DAS 56 precision V-Source
$100.00, HP355C HF-atten $50.00, (315)
475-9899.

SURPLUS electronic test equipment for sale for
pennies on the dollar. Request list. Phone: (308)
722-6157 Fax: (908) 722-6391.

BUSINESS OPPORTUNITIES

START your own technical venture! Don Lan-
casters newly updated Incredible Secret Money
Machine Il tells how. We now have autographed
copies of the Guru's underground classic for
$18.50. SYNERGETICS PRESS, Box 808-C,
Thatcher, AZ 85552. (520) 428-4073. Visa/MC.

it could be
a best seller.
But it’s free.

You can'’t buy the Consumer
Information Catalog. But you can
get it, free! Send for your guide to
over 200 free or low-cost government
publications. Write:

Consumer
information €enter
Department BEST,
Pueblo, €0 81009

CABLE TV CONVERTERS

Equipment & Accessories
Wholesalers Welcome
Call VISION TIME PRODUCTS
1-800-310-1153 M-F 8a-8p
NO TENN SALES

T |

e =m—-—

“FULL-VIEWING” CABLE BOXES

LOWER YOUR CABL
BILL NOW

‘Convmer Box (Zatalog|
Open Every Day!
CHANNCL SURFERS

BOU=-44 D J 4

A
- > \

MAKE $75,000 to $250,000 YEARLY. Repairing
all kinds IBM monitors. Successful home based
business, anywhere. Telephone required. Details:
USA $3.00 cash (no checks), Dealerships: Cana-
da-all foreign countries: $85.00 for application-
brochure. RANDALL DISPLAY, Box 2168H, Van
Nuys, CA 91404.

MISCELLANEOUS
ELECTRONICS FOR SALE

THE Case Against Patents. Thoroughly tested
and proven alternatives that work in the real world.
$28.50. SYNERGETICS PRESS, Box 808-C,
Thatcher, AZ 85552. (520) 428-4073. Visa/MC.

57 Electronic Journals. How to get free subscrip-
tions. $5.00. CABLETRONICS, Box 30502PE,
Bethesda, MD 20824.

F&M Electronics — inwall speakers, intercoms,
central vac systems. For the do it yourselfer. Free
catalog 1 (800) 699-1484.

POOR reception on your A.M. radio? Our signal
booster will help. Guaranteed! Send $2.00 for de-
tails (refundable with order). FALA ELEC-
TR20NICS, PO Box 1376, Dept. 4, Milwaukee, WI
53201.

BS2IC is a 24 pin DIP that runs BASIC programs.
Programs are written on your PC, then down-
loaded to the BS2IC and stored in its EEPROM
memory. Your programs have full control over its
16 1O pins which can be used for a variety of
analog and digital purposes like tone generation
and serial communication. BS2IC - $49.00, Pro-

rammin. Packa%e - $119.00, S/H $5.00, BCO

NTERPRISES, Box 454, Sea Girt, NJ 08750.

EASY work! Excellent pay! Assemble products
athome. Call toll free 1 (800) 467-5566 ext. 5730.

GET Paid $268.20/ roll taking easy snapshots! No
experience. Film supplied. PHOTOTEK, Box
3706-PE, Idyllwild, CA 92549. (909) 659-9757
Ext. 122.

FREE invention package: DAVISON & ASSO-
CIATES offers customized development, pat-
enting, and licensing of new product and
ideas. Proven results: 1 (800) 677-6382.

START Software Company. Create Windows™
games, puzzles, screensavers, etc. No program-
ming required. Free sample disk. $3.00 S/H
WIZARD RESEARCH, INC,, PO Box 17163,
Fountain Hills, AZ 85269.

INVENTORS. Prepared, filed, obtained patent
#D366,844 myself. Saved $2000.00 P.A. fees. So
can you using my format and forms. Complete
package $25.00. JOHN SCHROEDER, 265 Third
Ave., Winder, GA 30680.

“EDUCATION

LEARN IBM PC Assembly Language. Disk
$5.00, Book $18.00. ZIPFAST, Box 12238, Lex-
ington, KY 40581-2238.

NEW software programs 39 different cellular
phones! All Motorola’s, Nec, Nokia, etc.. Includes
manual and cable schematics! Only $149.95!
Order Now! BATES, 733 N. Wells, Chicago, IL
60610. (312) 213-7023.

PLANS-KITS-SCHEMATICS

TRANSISTOR Data Tables — Given are the basic
electronic parameters for the worlds popular tran-
sistors in one volume. A must for servicemen,
hobbyists and enr};ineers. Order “Transistor Data
Tables" SBP401) or only $9.95 (price includes
shipping) from ELECTRONIC TECHNOLOGY
TODAY, Inc., PO Box 240, Massapequa Park, NY
11762-0240. USA and Canda only. US funds.

ALL-in-one catalog. AM/FM/ham/spy, transmit-
ters, amplifiers, receivers. Voice scramblers/dis-
guisers, audio, TV, Tesla coils, plans, "secret”
books, kits, imports, exports and more. Start your
own licensed or unlicensed radio station, 60 full
pages for $1.00. PAN-COM INTERNATIONAL,
PO Box 130-H6, Paradise, CA 95967.

FIBER optic educational experiments kit. In-
cludes: Tutorial, w/experiments, 40ft fiber assort-
ment, + cutting tool. $19.95 + S/H (609)
468-1660.

WINDOWS 95 Kickoff — Staring at Windows 95
and not knowing what to do? Then get your per-
sonal copy of “Windows95-One Step at a Time”
(BP399). Only $9.95 (price includes shipping)
from ELECTRONIC TECHNOLOGY TODAY,
INC., PO Box 240, Massapequa Park, NY
11762-0240. USA and Canada only. US funds.

CRYSTAL Set Handbook — Visit antiquity by
building the radios your grandfather built. Assem-
ble a "Quaker Oats' rig, wind coils that work and
make it look like the 1920's! Only $10.95 plus
$4.00 for shipping and handling. CLAGGK INC.,
PO Box 4099, Farmingdale, NY 11735. US funds
only! USA and Canada — no foreign orders.

AmericanRadioHistory. Com



CLASSIFIED

HEATH COMPANY is selling photocopies of most
Heathkit manuals. Only authorized source for
chprright manuals. Phone: (616) 925-5899, 8-4

170+ forbidden manuals. Jam radar, telephone
taps, electronic sabatoge. Free catalog. INFO 9,
680 Grapevine Hwy., Hurst, TX 76054.

FASCINATING Electronic Devices! Tazer! Dazer!
Super spy microphone! Vocal truth detector! Uni-
versal IC tester! Radar and laser jammers! Sur-
veillance! Countermeasures! Ultrasonic! Tesla!
High voltagﬂe! More! Plans and kits catalog $2.00.
QUANTUM RESEARCH, 17919-77th Avenue,
Edmonton, Alberta, T5T 2S1.

LEARN how to build Xﬂour own computer. Send
$19.95 to HYDRACOM COMPUTERS, PO Box
24507, Chicago, IL 60624. US funds only. No
foreign orders.

FACTORY Svc manuals VCR $25.00 TV stereo
$15.00. $2.50 shipping. EDGEWOOD TV, 9937
Rhode Island Ave., College Park, MD 20740.
(301) 441-9116. Accept Visa/Master.

SATELLITE EQUIPMENT

VIDEOCYPHER Il descrambling manual. Sche-
matics, video and audio. ExplainsDES, EPROM,
CloneMaster, Pay-per-view (HBO, Cinemax,
Showtime, Adult, etc.) $16.95, $2.00 postage.
Schematics for Videocypher Il Plus, $20.00.
Schematics for Videocypher 11032, $15.00. Soft-
ware to copy and alter EPROM codes, $25.00.
VCIl Plus EPROM, binary and source code,
$30.00. CABLETRONICS, Box 30502PE, Beth-
esda, MD 20824.

SATELLITE Radio Book and Guide. New book
covers all audio services, SCPC, subcarriers, FM
squared, facsimile, press services, weather ser-
vices. Simple how-to-receive instructions. $16.95
plus $3.00 Priority Mail. UNIVERSAL ELEC-
TRONICS, 4555 Groves Road, #12, Columbus,
OH 43232. (614) 866-4605.

UNIVERSAL descrambler. Unscramble signals
using your VCR as the tuner. Works with virtually
any system, this is the only one you need. Declare
cable box independence! $129.95 + $5.00 S&H.
Visa/MC/Amex. ELECTROMAN, Box 24474,
New Orleans, LA 70184. (504) 482-3017.

“BASEBAND Video Explained"”. Discover what
a Baseband Signal is and how it's constructed.
Learn the advantages of doing things the "Base-
band" Way. $10.00. Visa/MC/Amex. ELEC-
TROMAN, Box 24474, New Orleans, LA 70184.
(504) 482-3017.

ATTN. CABLE box owners! Order your ID signal
stopper now. Send $23.00 to R.R. ENTERPR BE,
Box 3532, Easton, PA 18043.

CABLE descrambling, new secret manual. Build
your own descramblers for cable and subscrip-
tion TV. instructions, schematics for SSAVI, gated
sync, sinewave, some free methods {HBO, Cin-
emax, Showtime, UHF, Adult) $12.95, $2.00
postage. CABLETRONICS, Box 30502P€, Beth-
esda, MD 20824.

SECRET cable descramblers) Build your own
descrambier for less than $12.00 in seven easy
steps! Radlo Shack parts list and free descram-
bling methods that cost nomlnﬁ to try, included.
Send $10.00 to: INFORMATION FACTORY, PO
Box 669, Seabrook, Texas 77586. For Visa/MC,
CODs, (713) 822-3512 Anytime!

CABLE TV equipment & accessorles, Whole-
salers weicome! 30 day moneyback guarantee!
Free catalog! PERFORMANCE ELECTRONICS,
INC., 1 (800) 815-1512,

CABLE descrambler! Build for $12.00 with.7 Ra-
dio Shack parts. Instructions $8.00. F.A.S.T., Box
369-PES6, Pt. Salerno, FL 34992-0369.

CABLE Descrambler! Anyone can buiid in seven
steps with Radio Shack parts. Plans $5.00. 1
(800) 818-9103.

REVOLUTIONARY New Technology. Does all
cable boxes-For free cataiog call MEGA 1 (800)
676-6342.

DSS Card Fix Onl1y $249.00 Works with all
makes and models. Turns on all channels includ-
ing PPV. Send $249.00 to REQUEST, 5201 King-
ston Pike, Suite 6-106, Knoxville, TN 37919.
Limited quantities available.

IMPROVE Satellite Picture Quality. Focus Max-

imizer is & diagnostic tool that quickly ORUmizes
dish to feedhorn spacings. Works with Cl aparral
feedhorns. $29.50 delivered. Brochure on re-
quest. EMAIL:Water Elec@aol.com. WATER-
SHED ELECTRONIC DEVELOPMENT, Visa/MC
orders: (800) 756-7854.

OBTAINING Sound for your VCIi and VCil Plus is
easy. No codes needed. Details: 1 (800) 211-5635.

CABLE TV

“BULLET Buster.” Protect your cable box
against the infamous cable "bullet.” The "Bullet”
Buster acts as an electronic shield. Installs in-line
in seconds. Don't wait until it's too late! $19.95
+$3.00 S&H. Visa/MC/Amex. ELECTROMAN,
Box 24474, New Orleans, LA 70184, (504)
482-3017.

CABLE —satfe. 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 Orieans, LA 70184. (504) 482-3017.

CABLE unscrambiled. Everything you want to
know about cable, but are afraid to ask. $10.00.
Visa/MC/Amex. ELECTROMAN, Box 24474,
New Orleans, LA 70184. (504) 482-3017.

“DESCRAMBLER Schematics Revealed.” A
powerful guide to descrambling schemes. $10.00.
Visa/MC/Amex. ELECTROMAN, Box 24474,
New Orieans, LA 70184. (504) 482-3017.

CABLE Descrambler kit. Simple to build. Con-
nects in seconds. Instructions and universal kit for
all systems $19.95. Money Back Guarantee 1
(800) 522-8053.

‘CABLE TV Test Chips for Jerrold, Tocom, Pi-
oneer, Scientific Atlanta, etc... Quick Installa-
tion! New Muiti-Mode modules available. Prices
from $5.00 each. 1 (800) 786-9025.

CABLE TV bullet terminator and 1.D. Blocker,
Electronically shields yourself and your box. Fac-
tory direct. Lifetime guarantee. 1 @ $18.00.
$12.00 each additional. N.S. Electronics, 2810
SE Federal Hwy., Dept. #2, Stuart, FL 34994.

CABLE TV notch fiiters. Tunable from 50 to 300
Mhz (channels 0 thru 36). Eight different models
available so specify frequency or channel number
when ordering. $30.00 each plus $3.50 S/H per
order. Large quantity discounts. Call or fax STAR
CIRCUITS at 1(800) 433-6319 to receive our free
brochure or place an order.

CABLE Filter, build your own — Plans, parts, PC
Board, case, $11.00. VIDEO MEDIA, Box
97-0408, 'Coconut Creek, FL 33097. 1 (954)
752-9202.

DESCRAMBLE Cabie with simple circuit added
to Radio Shack RF modulator and using VCR as
tuner, instructions $10.00. TELCOM, PO Box 832
P86, Brusly, LA 70719.

WHOLESALE cable descramblers and convert-
ers. Zenlth ST1600 speciai. 10 lot price $175.00
each with remote. D&M, 1 (800) 550-8815.

BUY BONDS

AmericanRadioHistorv Com

Converters & Descramblers

Call 1-B00-715-6789

3@ Day Money Back Guarantee

FREE Catalog

enninim
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| ENTERPRISES

¥ .dt's Full of Stars
sPanasonic®
s Jersold® aScientific
sPioneer® Atlanta®

ALL MAJCR CREDIT CARDS ACCEPTED
13492 Research Bld » Suite 120-113 » Austin, TX 78750

s Zenith®

COMPUTER HARDWARE

PROTECT your PC from overheating. Complete
thermal alarm kit with instructions, $19.95. IRATA
SYSTEMS, 930 North Heritage Street, Mesa, AZ
85201-3932.

COMPUTER SOFTWARE

ZSORT. Sort huge files fast. Disk $5.00. Manual
$10.00. Box 12238, Lexington, KY 40581-2238.

SHAREWARE Overload. 30 disks for $30.00.
Get our five page catalog today free. Depend-
able honest company. SASE to: STARLITE
SYSTEMS, 5632 Van Nuys BI., #388, Van Nuys,
CA 91401.

COMPONENTS

RESISTORS 20 for $1.00. LEDS 4 for $1.00. Cata-
log $1.00. ZIPFAST, Box 12238, Lexington, KY
40581-2238.

AUDIO-VIDEO-LASERS

VIEW Color-Negatives on TV. Use your light box
and camcorder with the Video Inverter to see
positive color images. Kit $69.95. PC Board &
plans $29.95. Send Check/MO/Visa/MC to J.
SOUSA, 38 Cornish Street, Lawrence, MA
01841-1226.

Cable T3 Test
Orders Only A i d S Information

1-800-615-9221 407-998-7883

Test Chips that fully activate Jerrold, Tocom, Zenith,
SA. Pianeer and more. Quick-Board installation!

Prices from $5 t0 $49.95 ea. MC SPECIALTIES
1| Year Warranty!

Ner FL Sales. ot for itse in cable co. owned equipt. For test or repair only.

Save 30-60 %on Programming, Coinpare

*" ta Cable and other 18” Dishes!
800-500-9264

See full page ad in The Market Center
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POPULAR ELECTRONICS magazine does not assume any responsibility for errors that
may appear in the index below.
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BASIC STAMP " lI

Tiny computer runs BASIC programs

The BASIC Stamp II is a complete BASIC-programmable computer in a
24-pin DIP package. It has 16 1I/O lines, which can be used for a variety
of digital and analog purposes. And its BASIC language includes familiar
instructions, such as FOR...NEXT, IF.. THEN, and GOTO, as well as special
instructions for DTMF tone generation, X-10 powerline control,
tachometers, and serial communications (up to 50k baud?).

An easy language with special added commands makes really cool things
simple. For instance, one customer uses the Stamp I as an interface between his
home alarm system, answering machine, and telephone. When the alarm system is

triggered, or a message is received, the Stamp II dials his pager and sends a code that let’s him know what’s
going on at home. The Stamp II's built-in DTMF capability made this application short and simple.

74HC595
=
outt [J 1 16 1 vee
out2[J2 15 [] outo
outalja 14 [] SERN
outs [ 4 13 [] OE
outs [ 5 12 [] RCLK
outs [ 6 11 [] scLk
outrr [} 7 10[) SCR
GND E 8 9[loutr

SHIFTOUT

Uses two I/O pins to control
common shift registers.

DTMFOUT

Generates DTMF tones with just one 1/0O pin. |

Another instruction, FREQOUT, generates one (FaxBack #%OIB;) BASIC Stamp 1l Module (BS2-IC)

or two tones simultaneously. Each tone is 16 general-purpose 1/0 lines

programmable from 0-32767 Hz. 2048-byte program space (600 instructions)

$49, $69 with optional carrier board

¥
SUZUKI XOUT -
Generates X-10 powerline control
Marvin Green (first row, 2nd from left) uses BASIC Stamps COUNT signals using two I/O pins and an
in his Explorer Scouts robotics classes in Millsboro, Counts cycles on an 1/0O inexpensive interface module. Signals
Oregon. These are some of his students with their . ) - .
Explorer-Bots, which are smull Stamp-based robots that pin. Makes tachomete: are received by small modules that
follow a light source while playing a wne. applications simple. control lights and appliances.

94:}4 \/ 7 3805 Atherton Road, #102 « Rocklin, CA 95765 * USA « (916) 624-8333 « Fax: 624-8003 » FaxBack: 624-1869 « BBS: 624-7101
/N T E-mail: info@parallaxinc.com s Ftp: ftp.parallaxinc.com « World-wide-web: http://www.parallaxinc.com
®

Australia +61.3 720 5344 (PICs), +61 67 722 777 (Stamps) - Austria +49 241 918 900 » Belgium +32 41 7751 51 Bulgarla +359 2 7277 50 + Brazil +55 11 453 5588 « Canada {514) 336-9426 « Czech Republic +42 49 5813 252 » Estonia
+372 6 397 123 « Finland +358 31 266 1885 « France +33 20 52 98 52 Germany +49 241 918 900 » Greece +30 1902 0115 » Hong Kong +852 2720 0255 - Hungary +36 1163 2879 - India +91 422 232561 « Ireland +44 1 977 683 665
* Israel +972 3498 543 - Japan +81 3 3251 1779 » Netherlands +31 1803 17666 « New Zealand +61 3 720 5344 (PICs), +61 67-722 777 (Stamps) » Poland +48 34 628 882 + Slovak Republic +42 7 580 2574 « South Africa +27 11 493
6242 « Sweden +46 705 76 14 54, +46 431 41 00 88 - Switzerland +49 241 918 900 « Taiwan +886 2 647 1978 « Uniled Kingdom +44 1 977 683 665 « Unlted States (800) 344-4539 (Oigi-Key), (800) 831-4242 (Jameco)

Stamp, BASIC Stamp, and the Paraliax logo are registered trademarks of Paralfax. Inc.

Prices o not Include shipping and applicable sales lax + Features and prices subject to change withou! notice: » Prices are U.S. prices only; prices i other countries may vary. 0196PESR
CIRCLE 156 ON FREE INFORMATION CARD
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Scout ®Reaction Tune
brings you all the action. Whether it is police,

fire, commercial or just everyday communica-
1 tions monitoring. the Scout will bring you closer to
¥ the action. The Scout will not only capture the fre-
quency, but it automatically tunes the receiver to that
frequency at the same time; (see receivers appl.
below). Let the Scout Reaction Tune your way into the
world of communications.

FEATURES
¢+ Records up to 400 unique frequencies in memory.
* Records up to 255 hits on each frequency in memory.
¢ 10MHz - 1.4GHz single frequency range.
+ Records frequencies automatically with Patented Digital
Auto Filter & Digital Auto Capture.
» Reaction Tune the AOR AR8000, AR2700, ICOM R7000, R7100, R9000. Radio Shack Pro
2005/2006 with OS456 installed, and the Radio Shack Pro 2035/2042 with OS535 installed.
« All frequencies are automatically saved unti! deleted.
» Interface to a PC with the optional OPTOLINX o: CX12AR for data download.
» Custom 10 digit LCD display with automatic EL backlighting.
* 16 segment RF signal strength bargraph.
« Pager style vibrator for discreei recording. Distinctive beeper indicates frequency detection.
* Rapid charge NiCads with AC charger supplied: 2 hour recharge and 8-10 hour battery discharge.

}
/. #

W) Frequency Range: I0MHz - 1.4GHz Operating Time: 8 - 10 hours

J Input Amplifier: 50 Ohm vswr <2:1 Power: 2VDC | Amp wall plug adapter for rapid
+Using the optional SAC8000 is a snap-Just MJ  Sensitivity: ImV 30MHz - S00MHz charging. 6VDC 130mA minimum operating pow-
plug and play. SAC8000 includes cable, back R,  Maximum Input: +15¢BM, 50 milliwatts | er required. AC90 adapter supplied.

panel with slot, and velcro attachments. 2] Display: 10 digit LCD with backlight

Factory Direct Order Line: 1-800-327-5912

MADE | FRFFTFIFArI TR IlFmeC
N | Sl ISRl | NI NI

USA 5821 NE 14th Avenue * Ft. Lauderdale, FL 33334

isa, MasterCard, C.O.D. Prices and Specifications are subject to change without notice or obligation
All specials are subject to change without notice or obligation.

Internet: http://www.optoelectronics.com
Tel: 954+771-2050 Fax: 954+771:2052
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