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NEW VERS’ON! FEATURES OF ELECTRONICS WORKBENCH VERSION 5

WHAT'S NEW
Electronics Workbench Version 5 with analog, digital and

mixed A/D SPICE simulation, a full suite of analyses and over
4,000 devices. Still the standard for power and ease of use. SERERAL COMFORER S
Now ten times faster. Still the same low price.

Join over 75,000 customers and find out why more engineers
and hobbyists buy Electronics Workbench than any other SPICE
simulator. You'll be working productively in 20 minutes, and
creating better designs faster. We guarantee it!

ANALYSES

-
High-End Features
TRUE MIXED ANALOG/DIGITAL YES
FULLY INTERACTIVE SIMULATION YES o w—— :
ANALOG ENGINE SPICE 3£5, 32-BIT .
DIGITAL ENGINE NATIVE, 32-BIT PﬂWE'RFaL MW
GMIN STEPPING YES :

TEMPERATURE CONTROL EACH DEVICE duloced b sk o \ /
PRO SCHEMATIC EDITOR YES 5[0”
HIERARCHICAL CIRCUITS YES VER ] ol
VIRTUAL INSTRUMENTS YES ]

ON-SCREEN .GRAPHS YES

ANALOG COMPONENTS OVER 100

DIGITAL COMPONENTS OVER 200

DEVICE MODELS OVER 4,000

MONEY-BACK GUARANTEE 30-DAY

TECHNICAL SUPPORT FREE

Powerful Analyses

DC OPERATING POINT YES

AC FREQUENCY YES

TRANSIENT YES

FOURIER YES 2
Electronics
DISTORTION YES

30-DAY MONEY-BACK GUARANTEE

VERSION 5.0 FOR WINDOWS 95/NT/3.1.
Upgrades from previous versions $79.

erkbench

INTERACTIVE IMAGE TECHNOLOGIES LTD., 908 Niagara Falls Boulevard, #068,
‘ North Tonawanda, New York 14120-2060/ Telephone 416-977-5550
- - P ~RADEMARKS ARE PROPERTY OF THEIR RESPECTIVE HOLDERS OFFER IS IN U S DOLLARS AND VALID ONLY IN THE
INTERACTIVE UNITED STATES AND CANADA ALL ORDERS SUBJECT TO $15 SHIFPING AND HANDLING CHARGE

Fax: 416-977-1818 Internet: http://www.interactiv.com CompuServe:71333,3435/B8S:416-977-3540/ E-mail:ewb@interactiv.com
CIRCLE 13 ON FREE INFORMATION CARD
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27 Build a 22-Watt Amplifier

Is the performance of your car stereo lacking in some areas? Are
your road trips just not as entertaining as they could be? Put some
real power into your vehicular audio system with this amplifier that
looks small but actually sounds big. Best of all, it costs less than $20
to build—Gary Clifton

TRUCTION

32 Build an Automatic Headlamp Control

In many states, if your car’s windshield wipers are on, the law
requires you to turn on the vehicle’s headiamps too. With this circuit
you'll never have to remember to do that again. Just switch on your
vehicle's wipers and let the Control module do the rest for you—
Anthony J. Caristi

49 Build an Infrared Remote Decoder
Use it to operate your computer from across the room with any TV
or VCR remote control—Stuart Ball

FEATURES

30 The Mobile Assistant

Forget about laptops if you're looking for a computer that's truly
portable. Learn about a belt-worn PC that leaves your hands free to
do repairs and other tasks—Bill Siuru

39 Cruising the Lowest Ham Bands

Joinus for alook at LowFERS and MedFERS, the most unusual ham
frequencies that you can explore. Learn what signals lurk in those
regions of the spectrum, and what equipment you can use to hear
them —Kar! T. Thurber, Jr.
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8 Hands-On Report
Dycam 10-C digital camera

12 Product Test Report
AudioSource MCSW 1 powered subwoofer
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16 Net Watch

The State of Digital Audio—Dan Karagiannis

21 Multimedia Watch
My New Favorite PC—Marc Spiwak
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Winter Ham Activities— Joseph J. Carr
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TraxMaker .

A Virtual Environment For
Growing Printed Circuit Boards

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

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

s e 8 TraxMaker Features
Q]L‘é[glél %ﬁfﬁiji“"_q[@lﬂ:_;_l_‘r%‘[()‘.W['h.l“’.l"r& £ nd » Exceptionally easy to learn and operate

-
—

* 6 signal layers plus power and ground
planes, top and bottom overlays, and

v ﬁ.oooooooo essee |
¥ '*Jl,:'_‘r i__z 1 -t [r=—==2R] solder and paste masks . ‘
ssaalaire = it = rir 7 m * Built-in autorouter which provides routing of
.‘_-JTT:- = =n a1 .’;'E-] eI R "" entire board, individual nets, pad to pad
_'”L,l—. gy K AR ok s (without.net), or interactive (using ratsnest)
G :Li’ m'T m” sefbosrs | * Automatic component placement with user
Siis el P2 Esered U-\ ] ! definable placement grid and keep-out areas
+ ; |« Full support for both through-hole and
| surface mount components

+ Output to any Windows compatible printing
| device, Gerber files, and Excellon

N/C drill file
* Import CircuitMaker, Protel, and Tango

: e 2 netlists
E\ 2 =L ! s & » Orthogonal, curved, and any angle tracks
1o ———_ | DENENE § 6 - T g 3 p o
L—T‘% - : e[| P¥ * Design objects include tracks, pads, vias,
i | < arcs, free text, rectangular and polygon fills
i = L * Includes a wide selection of component
O N , }Copcr-qht (@ 199 TRAXMAKER patterns and new patterns can be quickly
Boton Ovel Sy siereCoss frgneere It and easily created : ‘
Giound Plare * Choose either Metric or English units
KeooDerwe B = s * Maximum resolution of .001 inches (1 mil)
=i 1375 4 6250 mis e Maximum board size of 32 x 32 inches

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

available on the Internet at http://www.microcode.com, on
CompuServe (GO MICROCODE) and on America Online

by doing a file search for TraxMaker g [
u.—i

MicroCode Engineering Inc .+ 573 West 1830 North Suite 4 Orem UT 84057-2030 USA = Phone 801-226-4470 Fax 801-226-6532 « Internet http://www.microcode.com
CIRCLE 171 ON FREE INFORMATION CARD
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EARN YOUR
B.S. DINEGREE

COMPUTERS
ELECTRONICS

o ¢ ‘
By Studying at Home

Grantham College of Engineering,
now in our 46ih 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.

L]

Accredited by
the Accrediting Commission of the

Distance Education and
Training Council

GRANTHAM
College of Engineering

Grantham College Road
Slidell, LA 70460

Editorial

Listening Pleasure

Let’s face it, most of us spend a lot of time driving. Whether
you travel to work or school, or live a good distance from
your sweetheart, you might be spending an hour or more in
your car each day. Shouldn’t that experience be a pleasant
one?

To make road travel more enjoyable, a lot of drivers turn to

(or turn on) their car stereos. But if the sound system within
your car isn’t quite up to par, you won’t be all that happy with
those hours spent behind the wheel. Instead, you'll probably
find yourself wishing you were home listening to music the
right way.

This month we’re happy to present you with a truly affordable
way of boosting the power of the stereo in your car. Called
the 22-Watt Amplifier, it’s an amazing little powerhouse that
you can build for less than $20. At that price, you can build
two, one for the front and one for the rear pair of speakers.
You'll be quite surprised at just how loud such a setup is! The
story begins on page 27.

Also this month, we've got some great non-musical listening
tips for all of our ham readers. In “Cruising the Lowest Ham
Bands” we'll give you an idea of some of the more exotic
things there are to hear in the LowFERS and MedFERS fre-
quency ranges, and even show you the kind of equipment
you'll need to tune them in. The story begins on page 39.

Finally, for any audiophiles with computers, this month’s Net
Watch explores the current state of digital audio. You might
be surprised to learn just how many CD-quality songs and
movie audio clips are available for downloading off the
Internet. The column begins on page 16.

Happy listening!

Dan Karagiannis
Editor

wwWWwWeamericanradiohistorv. com
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TECHNOLOGY UPDATE

Why pay for cellular phone service if you
only want it for emergency use?

The SOS Phone offers a 24-hour call center to connect you with
your emergency roadside service, 911 service or family members
in the event of an emergency.

my husband that the kids and
[ are running late, | can! By
pressing the “call” button,

To tell you the truth, I am
not interested in owning a
cellular phone...except for

use in an emergency. What ———— Il reach an operator. When |
would I do if my car broke m—— ] ask the operator to call home,
down on the interstate or an—— ¥ I'll be connected automatically.
ran out of gas on some ; And because the Call Center has
deserted back road? { my list of 10 most-used phone
Press the Tow button and How would I get help? ! numbers, I don’t even have to

recite the number!
Great for teens. The SOS Phone

your emergency road ser- Like most women, |
vice will be dispatched 10 1ve the safety of my O s

tow your automobile. children to consider. is also a great thing to have
Last month, [ inquired about cellular phone ser- pHONE ; around for my stepdaughter. I can
vice. | was surprised to find out how expensive it | rest assured that she’ll always be
was, even for the most basic calling plans! [ just ® @ ; able to get in touch with us (or an
couldn’t justify spending that much for some- { emergency service) if she needs to.
thing I may never need. Then a good friend told ® & ! Cost control. Unlike ordinary cel-
about a product she thought would solve my | lular phone pians the SOS Il’?:one
problem. Tt’s the SOS Phone—a cellular phone ser- = j doesn’t have any r’ninimum usage
vice designed exclusively for emergency use! requirements or any other stipula-
What does it do? With the touch of a button, tions that could change the price |
the SOS Phone will connect me to a roadside /’\ ) expect to pay each month.
emergency service, a 911 service or a trained — ] Plus, without my password, the
SOS operator, 24 hours a day. If | ever need only non-emergency calls my step-

daughter can make are to our 10 pre-
set phone

help, I know it’s just a phone call away. |

Emergency assistance. By pressing the CALL ﬁ

“tow” button, I'll be connected with my A, numbers.
emergency roadside service provider. Or, if [ S ———— [ can even
don’t have one, the SOS operator can recom- specify a

mend one to me maximum

and dispatch TOow " credit limit
them immedi- % per month
ately. to eliminate

The 911" the surprise
of outrageous

monthly bills!
Try it your-
self. [ can’t
begin to tell you how much confidence the

Use the Call button to talk
to an SOS operator or be
connected to someone on
your preset list of numbers.

button will
911
connect me to
o the 911 emer-
- ) gency service
The 911 button will connect my area—

you to 911 police or other vt of all, SOS Phone has given me and my family.
emergency services, and the call is ab- I\‘~ l Why not try it yourself? If you don’t enjoy
the call is absolutely free! solutely free! I I L its convenience and security, return it within
Personalized service. Each SOS 90 days for a “No Questions Asked” refund.
. | . | ' o _ _
Phone has a serial number that is ) It’al]sp gon‘;es i ]Ath d thrTe e ATHIASH,
recorded at the Call Center, so cach er’s imited repair or replacement warranty.
time I use my phone, the operators ¥ SOSPhone ................ $99 $12 S8H
. , L. . 12-month service contsact required for this price Requires 3 one-time non-refundable
will know that it is me Ca”mg/ and activation fee of $25 and a manthly charge of $9.95 Calfs made on the Call button are
will gVﬂ’f ne I’V namne. P[US, my billed to your credit card at $1.45 per minute. (That rate includes aif local. iong-d)
508 Emergen'cv RCCOI‘d il /\/’o ance. ceuwarendu?am.ng !Jclfarc"_-:;aum calls only.
o i D‘\ 71y Please mention promotional code 1788-PL-10005.
appear instantly on the com- 2
PP y Q For fastest service call toll-free 24 hours a day

puter 'screen and the opera- G‘"\’q,\‘ o ]
tor will connect me with *CNDY 1)/],‘ 800-238-5322 @ =2y @

the person or emergency 1y
i ’ 4, 4
service | need. Ny s
AU, S
Not just for emer. ING g, Mg g comtrad
'Y = 2820 Waterford Lake Drive, Suite 102 Midlothian, VA 23113

gencies. If | just ) :Suq
want to call home to tell P

WWWsamericanradiohistorv.com
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Thanks for the

| NEEDED THAT

ust a quick note to thank you for

Lyle Russell Williams' article, “Be-
coming an Electronics Engineer,” which
ran in the November 1996 issue of
Popular Electronics. This is just the
sort of information that | am looking for
as | make the transition from technician
level to engineering. It was very inter-
esting to see what could be waiting for
me on the other side of graduation from
engineering school.

How about printing similar articles in
the future on how to use our electron-
ics skills to make money. The “hobby”
end of electronics is great, but one can
only have so many home-made gad-
gets cluttering up the home!

B.L.M.
Albuquerque, NM

Thank you for writing. While we are
primarily a hobbyist magazine, we
would be open to publishing more arti-
cles on how to make money using elec-
tronics skills. After all, who wouldn't
love to make money doing what he or
she likes ?—Editor

NEW TESTING POLICIES

The readers of Popular Electronics
might be interested to hear about some
sweeping policy changes announced
recently by the International Society
of Certified Electronics Technicians
(ISCET). The changes allow other
organizations to administer ISCET
tests, and allow the ISCET-issued test
and certificate to bear the name and
logo of the participating organization. A
portion of the test fee will go to the cer-
tifying organization.

In addition, ISCET has agreed to
accept the Electronics Technicians As-
sociation (ETA) Associate Test in lieu of
the ISCET Associate Test requirement
to qualify to take any one of the ISCET
Journeyman exams. ISCET would also
be willing to work with ETA to develop a
common Associate exam question
pool.

ISCET is recognized as the leading
electronics and appliance technician-
certification agency, having certified

LerTers

Info!

more than 41,000 technicians, most of
whom hold Associate certification.

B.R.

ISCET

Fort Worth, TX

PARTS POLICY, PLEASE!

| have read Popular Electronics for
about 45 years. Lately, however, | have
been disappointed to see companies
writing articles and then offering to sell
the key part at extremely high prices. In
the November issue, for instance, the
PIC CPU for the “Easyscope” costs
about $2; they are selling it for $50.
That's quite a markup!

Popular Electronics has held my
attention over the years because it of-
fered projects that hobbyists could
build. | now look at the parts list before
reading any construction article. Today,
when the average electronics engineer
or technician (let alone experimenter)
doesn’t own a PIC programmer, | be-
lieve the magazine should establish a
policy to keep its projects accessible to
its readers.

| would like to suggest that all con-
struction articles use parts that are
readily available from more than one
source. All source code should be avail-
able through Popular Electronics for
anyone to use with no royalty of other
charge. If a printed-circuit board is
made available, the magazine should
print the film with drill centers. If a PC
board is mandatory for the project to
work properly, the article should explain
how to make the board.

| am an electronics engineer who
got into the field largely because of
Popular Electronics and Don Lan-
caster. | credit my good grades in col-
lege to my experience building the
projects presented each month in the
pages of your magazine.

Years ago, | wrote an article that
Popular Electronics published (and
reprinted). | could write a construction
article every month that would use a
programmed microcontroller, offer to
sell the chip for $50, and make a lot of
money—but | feel that is wrong. It pro-
hibits other young experimenters from

wasny amaricanradinhictans cnm

building projects that would help them
learn more about electronics.

Thanks for listening!
A.M.

We received a reply from Robert G.
Brown in which he states that at the
time he prepared the article, the unpro-
grammed PIC he uses was over $20.
He and many readers still feel, howev-
er, that the cost of the complete kit—
$85—is a great value.

! have to add, in response to your
other comments, that we do provide
source code, free of charge, for every
PIC project we run in Popular
Electronics. The files were posted in
the past to our BBS, and will now be
posted to our FTP side (ftp.gernsback.
com). Also, we always provide PC-
board templates when a project uses
them, as well as any special assembly
procedures necessary to make the
boards.

Hope this answers your concerns;
thanks for writing.—Editor

HAVES & NEEDS

| am seeking a manual for an
oscilloscope: Model Conar 255, man-
ufactured by Conar Instruments in
Washington D.C. Thank you for your
help.
DUKE HOLY
1125 Shoreview
Englewood, FL 34223

Popular Electronics is a unique
magazine. When my copy arrives each
month, | can’t wait to turn to my favorite
columns (Circuit Circus and Think
Tank). | love building projects and
servicing television, audio, and VCR
equipment—which, fortunately, is my
profession.

| am interested in corresponding
with other people around the world who
share my interest in electronics, and
who would like to exchange ideas on
this important field.

JOSEPH ANIE

Port Fire Service

Box 383, Tema Ghana

West Africa [ |
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Introducing The Fluke Lifetime
Limited Warranty For Multimeters.
Some things you buy on a whim. And
regret later. But now we have something
you’'ll never regret: genuine Fluke Digital
Multimeters, backed by our new lifetime

limited warranty.

Every member of our rugged and reli-
able Fluke 20, 70, and 80 Series DMMs
now comes with our new lifetime
warranty. That's a lifetime longer than
standard warranties on the other bar-
gain-basement meters.

Which is reassuring. As is knowing
that you've already purchased the
DMM known for its unsurpassed

FLUKE.

Some
things
come
and go.

quality, reliability, accuracy, and

Others
last a
lifetime.

ruggedness.

Every Fluke multimeter is built in the
United States, under a quality system
certified to meet ISO 900! requirements.
They're easy to use, with faster response
times that give you readings in seconds,
and at a glance.

It's no wonder millions of professionals
have chosen Fluke DMMs as the only
name they trust.

For more information on the DMMs
that last a lifetime, call Fluke today at
1-800-44-FLUKE. Or visit our website
at www.fluke.com. It's one move you

won't live to regret.

70 Series 80 Series

20 Series

© 1996 Fluke Corporation. P.0. Box 9090, M/S 250E, Everett, WA, USA 98206-9090. U.S. (800} 44-FLUKE or {206)
356-5400. Canada (905) 890-7600. Europe {31 40) 2 678 200. Other countries {206} 356-5500. All rights reserved.

FLU-262-100.
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DYCAM 10-C

DIGITAL

CAMERA

Forget film and developing;

take still pictures electronically

with this digital camera.

he principles behind photogra-
I phy havent changed much in
the past hundred years or so.
Basically a light-sensitive substance,
usually some compound of silveron a
flat surface, is exposed to a scene of
interest though the aperture of a
pinhole or lens. From that point on it's
all chemical, not electronics. Color
photography adds fancier chemicals
to the mix, but the principles are the
same.

Now photographic chemicals and
related products are relatively expen-
sive, so that's why you can pay a lot for
film and its developing. One way
around thisis the charge-coupled de-
vice, or CCD. A CCD is a solid-state
device that “sees” light and outputs
an electronic representation of what
it sees. There are CCDs of varying
quality and sensitivity, and of course,
price.

Video cameras contain a CCD.
These cameras convert an image—
actually a series of them—into an
electronic signal that is fransferred to
video tape. When the tape is played
back, the recorded signal is convert-
ed into the type of signal that a televi-
sion set requires. NTSC is the TV signal
format used in the United States and
many other countries. The problem is,
the resolution of an NTSC TV picture is
rather poor compared to a pho-

tograph. if you've ever seen animage
captured from NTSC video you can
see how much detail is missing. You
don't really notice the lack of detail
while watching TV but if you get up
close to the screen you can actually
see the spaces between color pixels.
This is why people are anxious for
HDTV to become available, because
it will have at least double the resolu-
tion of NTSC, and a wider picture as
well.

Clearly then, CCDs of much better
quality must be used in still cameras.
This is one reason why electronic still
cameras have been highin price. An-
other problem is that images from an
electronic still camera must be view-
ed on a monitor, or printed. And af-
fordable color printers just didn’t exist
only a few years ago. But thanks to
advancements in technology, home
computers, and color printers, elec-
tronic still cameras are breaking new
ground, and fairly advanced ones
can now be purchased for under
$1000.

The advantages to a digital cam-
era are many. There's no expensive
film involved, no development costs,
and your PC becomes your own per-
sonal photo studio. Pictures in elec-
tronic form can instantly be e-mailed
anywhere in the world. A pho-
tographer/reporter up in a helicopter

WWW.-americanradiohistorv.com

documenting some sort of disaster
can send pictures via wireless e-mail
or modem 16 a publisher as the pic-
tures are taken. Internet users can up-
load pictures immediately after
taking them without having to scan
them in first.

Dycam 10-C Digital Camera. The
Dycam model 10-C truly is a camera
of the '90s. This digital color zoom
camera features a power zoom witha
close-up mode, automatic focus, au-
tomatic flash, virtually unlimited stor-
age with add-on memory cards, and
outputs pictures in @ maximum 640 x
480 resolution.

The 10-C is nearly identical to a
handful of other digital cameras, as
well it should be; all of them are made
by Chinon. The unique thing about
the Dycam 10-C is that this is the only
one with a threaded collar around
the lens, so you can attach accessory
lenses and filters. The 10-C also sells for
a bit less than the others, with a list
price of $998. That price includes the
cameraq, a serial adapter cable, four
AA batteries, user’s guides, and soft-
ware on diskette. The camera is
powered from four AA batteries—
lithium, alkaline, or Ni-Cd batteries
can be used. A battery-level indicator
tells you when you should change the
batteries. Images are retained even
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TECHNOLOGY UPDATE

Parallel 75 ohm resistance
For minimum loss of signal

Fifteen years of micro-

electronic research makes
conventional antennas

a thing of the past!

This little box uses your home’s electrical wiring to give
non-subscriters, cable subscribers and satellite users better
TV receptior. on local broadcast networks!

Technology corner

e ) Al -

Bandwidth of TV Signal

1 20T N5 e B When TV signals

are tuned at the
TV channel’s center

; Megahzrtz

frequency, optimum
tuning has been
achieved.
B Other antennas
can't offer center fre-
quency tuning like the
Spectrum Antenna
can. They only offer
Spectrum systems: such tuning up to the
Precision tuning edge of the center fre-
- A - quency. As a result,

Other systems: your TV picture re-
Non-precision tunmng

BEST RECEPTIO

snowy snowy

mains snowy.

elieve it or not, the Spectrum Antenna simply
B “activates™ the g3iant antenna that already
exists in your home. Zssentially, it uses all of the
wiring throughout you= home's walls and ceilings to
make an antenna as large as your house for unbe-
lievably clear reception of local broadcasting.

D Acting Antenna

Before

ntil recently, the only convenient way to
u guarantee great TV reception 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 rab-
bit-ear antennas that just don’t work on all sta-
tions? Some people just aren’t interested in
subscribing to cable. 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
people who have cable or satellite systems but
still can’t get certain local stations in clearly?
Now, thanks to fifteen years of microelectron-
ics research, a new device has been developed that
is so advanced, it actually makes conventional
antennas a thing of the past. It's called the
Spectrum Universal Antenna/Tuner.

Advanced technology. Just imagine watch-
ing TV and seeing a picture so clear that you'd al-
most swear you were there live. Just plug the
Spectrum Antenna into a standard AC outlet and
plug your TV into the Spectrum. You can remove
the unsightly clutter of traditional TV-top devices
gathering more dust than television signals. Get
ready for great reception. Your TV will display a
sharp, focused picture thanks to Spectrum'’s ad-
vanced “Signal Search” and “Fine Tuner” controls.

Uses your home’s electrical wiring. The
Spectrum Antenna is a highly sophisticated elec-
tronic 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-tun-
able, giant TV reception station which will improve
your TV's overall tuning capability. The results are
incredible. Just think how 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 network
of wiring as large as your home itselt. When the
Spectrum Antenna interfaces with the AC line, the
signal is sent to its signal processing circuit. It then
processes and separates the signal into 12 of the
best antenna configurations. These specially-
processed signals route themselves into 12 sepa-
rate circuits. The Spectrum Antenna includes a
12-position rotary tapping switch, the “Signal
Switch” control, which gathers 12 of the best
antenna configurations.
www=aimericanradiohistorvy com

Signal search
control

For selecting
multiple antenna
configurations

Resonant fine
tuner control
For dialing in crisp,
clear TV/stereo
receptlon, elimi-
nates ghosting

o

Dual outlets with \
surge protection

For plugging in additional
TV/stereo equipment, .
guarding against damage

and surges

The “Signal Search” offers varying antenna con-

figurations for the user to select from the best sig-
nals of all those being sent. The signal then passes
through the Spectrum Antenna’s special “Fine
Tuner” circuit for producing crisp, clear reception.
Rural areas. If you live in a rural area you may
need to enhance the incoming signal—most rural
areas signals are weak, making them harder to
fine tune. The “Gain Booster” is a high-frequency
signal booster designed to increase the output lev-
el of the signal entering your television. It deliv-
ers a 10-fold greater signal which will bring richer
color and a noise-free picture. By using the “Gain
Booster,” all of the Spectrum’s fine tuning controls
will function better, giving the Spectrum Antenna
a stronger signal to fine tune. It also works in con-
junction with your outdoor antenna.
Risk-free offer. The Spectrum Universal
Antenna/Tuner comes with our exclusive 90-day
risk-free home trial 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 home.
We are offering a special discount on addi-
tional Spectrum Antennas so you can get
great reception on all your TVs!

Spectrum Antenna . . .. .. ... .. $39 $4 S&H
Additional antennas just. . . . $34 S&H free
Gain Booster. .. .. ........... $19 $2 S&H
Please mention promotional code 1495-PL-10006.

For fastest service, call toll-free 24 hours day

800-230-5023
Sl z
To order by mail, send check or money order for the

total amount including S&H.. To charge it, enclose your
account number and expiration date.

Virginia residents only—please add 4.5% sales tax.

e comtrad

o4

2820 Waterford Lake Dr., Suite 102
Midlothian, Virginia 23113
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Call for your FREE 332
page catalog TODAY!

B 68,138 Products

| 128 Manufacturers

| All Orders Ship Same Day
B No Minimum Order

800-992-9943 FAX: 817-483-0931

hitp://www.mouser.com sales @ mouser.com

958 North Main St., Mansfield, TX 76063
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The professional 1

“station fwmﬂ& Ehl'lli’u
“about the weather.

The Best”

Alan Fields
artly Sunny)

Haven't you always wanted a weather station? The
Weather Monitor || makes a State-of-the-art weather
monitoring system affordable enough for home use!

FEATURES INCLUDE:

= Inside & * [nside = nstant Metric
Outside Temps ~ Humidity Conversions
= Wind Speed * Wind Chill » Qutside Hum.
& Direction « Alarms & Dew Point
« Barometer = Highs & Lows Option
»Time & Date . Rainfall Option * Hmertace

1-800-678-3669

M-F 7 a.m. to 5:30 p.m. Pacific Time « PE674E
FAX 1-510-670-0589 « M/C and VISA
One-year warranty « 30-day money-back guarantee

Davis INSTRUMENTS
3465 Diablo Ave., Hayward, CA 84545
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One year old Daniel doesn’t mind having his picture taken with the Dycam 10-C
digital camera. This shot shows the best resolution the camera can provide.

with the batteries removed, but the

“camera’s built-in clock will fail three

minutes after removing them.

An AC adapter is available from
Dycam for $79, and this eliminates the
need for batteries, but it also ties you
to an AC outlet. The AC adapter is fine
for studio work, and useful when trans-
ferring pictures from the camera to
computer, as this operation consum-
es alot of power. The cameraturns on
when the flash is pulled out to the side,
and it shuts itself off after 60 seconds
fo conserve power if it's not being
used.

You don't need a computer to use
the cameraq, although you do need
one to import the pictures and view
them on. The camera can be used
with a PC or Mac. A PC must be a 486
or better, running Win 3.1 or higher,
have at least 8 MB RAM, a high-densi-
ty flioppy drive, and about 10 MB of
free hard-disk space. A Mac must
have a 68020 processor or higher, Sys-
tem 7.0.1 or later, 8 MB of RAM, a high-
density floppy drive, and about 10 MB
of free hard-disk space.

Using the 10-C. The Dycam 10-C is
very easy to use. Its internal memory
can hold 40 pictures in the normal
resolution, 10 pictures in fine resolu-
tion, and 5 pictures in super-fine reso-
lution. The normal resolution consists
of 320 X 240 pixels stored in a com-
pressed form that has some loss of

m— O || (e ek et et 1V C O 1T

detail associated with it. The fine reso-
lution pictures contain basically the
same level of picture detail with the
same lossy compression scheme, but
at 640 X 480 pixels—double the size of
the normal-resolution pictures. The
super fine pictures are also 640 X 480,
but these are stored using a lossless
compression scheme that retains as
much detail as possible.

In actual use, however, you'll see
very little difference between the fine
and super-fine pictures. Resolution
modes can be "mixed and matched,”
so that you can select the resolution
that best suits a particular image,
while still squeezing the most out of
the camera’s memory.

The Dycam 10-C also accepts stan-
dard PCMCIA add-on memory cards
fo increase the number of pictures
you can take before downloading
them to a PC. Dycam sent us a 4-
megabyte card that increases the
camera’s capacity to 172 normal-res-
olution pictures, 43 fine-resolution pic-
tures, or 21 super-fine-resolution
pictures. Dycam sells this card for
$349. Cards with larger and smaller
capacity are also available. While a
reporter might need more memory in
the camera, most users will be fine
without one.

Seasoned photographers will feel
comfortable with the Dycam 10-C in
their hands. It looks and feels like

(Continued on page 57)
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*Two-Line LCIVdi 7 NMEA-0183 GPS
displays frequency"® Interface,-Connect

b s i your GPS to the
switches Lol Xplorer for Mapping

CTCSS, DCS, DIMF, Sigh applications.
Strength, or  Numerica

Deviation.
The New Xplorer Test Receiver. Ideal
for any two-way communications testing or
monitoring. The Xplorer is a value packed
performer integrating the functions of a
CTCSS, DCS, and DTMF Decoder,
Frequency Recorder, Nearfield Receiver and
more into one hand-held unit. No more
guessing when programming a frequency for
monitoring-the Xplorer captures nearfield  “Built-in Speaker All fre-
frequencies off the air from 30MHz - 2GHz =~ #“"“'* received  are
. demodulated for instant
in less than 1 second. The New Xplorer; pro- . oring.
viding the power of handheld portability with
state of the art functionality and performance.

_grdﬂlelasl:nstnlmentyalwﬂle\@r FD

( Features & SPeCl_ficatlonS ) «Easy touch control pad. Fl & F2

keys control all Xplorer
«Frequency Lock Out, Manual Skip, and Auto or Manual Hold unctions. Hold. Skip, Store
«Internal Speaker, Audio Earphone/Headphone Jack and Lockout all enabled
*Built-in PC Interface, PC Connection Cable and Download Software included through the keypad.
*Relative ten segment Signal Strength Bargraph
*Optimum Maximized Sensitivity for increased nearfield distance reception
*Tape Control Output with Tape Recorder Pause control relay and DTMF Encoder for audio data recordmg
High speed FM Communications Nearfield Receiver, sweeps 30MHz - 2GHz in less than 1 second %] é
-in Rapid Charge NiCad Batteries with 5 hour discharge time and Power Supply included
merical Deviation Display with }-10kHz and 10-100kHz ranges

aelescoping Whip full range Antenna included

pecifications are subject to change without notice or obligation Check Out Our

ontact Optoelectronics for mapping software available Web Site:
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CTORY DIRECT ORDER LINE 800327 059]2

NMEA-0183 GPS Interface provides tagging data with location for mapping applications

requency Recording Memory Register logs 500 frequencies with Time, Date, Number of Hits and

atitude/Longitude (Latitude & Longitude coordinates are only displayed in memory when used with GPS)
al-Time Clock/Calendar with lithium battery back-up

Fralsiroalm B e ausn'al V17a ol

l nue Ft Lauderdale, FL ¢ 33334 - Tel: 954-771-2050 + Fax: 954-771-2052

/7 Visa * MasterCard + C.O.D.
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AudioSource MCSW 1
Powered Subwoofer

ass—the lower frequencies of

the audio spectrum—is the
underlying foundation for most music.
Yet it's the place where many loud-
speakers reveal their shortcomings.

To sound these deep registers with
accuracy and volume, a loudspeaker
must push large volumes of air that
recreate the long waveforms in the 20-
to 200-cycles-per-second range. Most
speakers carry the melody fine through
the mid-range and treble frequencies,
but begin to “roll off” or attenuate the
bass signals long before plumbing their
depths.

The size of the woofer or bass-
speaker driver, cabinet volume and
style, and available wattage all play a
role in low-frequency response. Typi-
cally, small speakers of the bookshelf
type, those bundled with mini-stereo
systems or built into TVs, just run out
of gas. It's not that they don’t deliver
bass below their stated cutoff—but
they don't reproduce it accurately. If,
for example, the speaker promises flat
frequency response down to 100 Hz,
the vibes below that point will be
muddy, from distortion. instead of a
tight, distinct kettle-drum roll, you'll
hear a tubby sort of rumble.

A dedicated subwoofer can restore
the bottom to music or special effects.
It's a speaker whose only job is to han-
dle the lowest bass. A crossover in the
subwoofer or elsewhere routes sounds
above a given frequency to the main
stereo speakers. Often, the subwoofer
has its own source of amplification,
sometimes built-in. That's the case
with the MCSW 1 from AudioSource.

The Burlingame, California-based
manufacturer offers this compact, pow-
ered subwoofer as an affordable add-
on to sound systems that might be a
bit anemic in the range below 180 Hz.
This is frequently true of today’s popu-
lar “shelftop” or mini-stereo systems.
Though they have nice features and
performance otherwise, and usually
some kind of electronic bass-boost cir-

12 cuitry, their necessarily small speakers

can’'t reproduce the deepest notes of a
pipe-organ or the earth-shaking sound
effects found in many movies.

With amplification up to 50 watts
and a variable crossover that may be
adjusted to work smoothly with a wide
variety of speakers, the MCSW 1 com-
plements a shelftop stereo nicely.
Size-wise, it's also a nice match. The
8-inch speaker is housed in a 12-inch
black cube that won’t overpower a
room or the main system.

TEST RESULTS

Except for one peccadillo, the
MCSW 1 got passing grades in electri-
cal measurements performed at the
Advanced Product Evaluation Labor-
atory (APEL), an independent testing
facility in Bethel, Connecticut.

Actually, the one slip-up the lab
detected has more to do with the man-
ufacturer’s claims than the subwoofer’s
performance.

Although AudioSource rates the
power output of the MCSW 1's amp at
50 watts, this maximum is achieved
only at the 50 Hz frequency. So, if the
subwoofer’'s crossover were set to
operate at higher frequencies (up to its
180 Hz limit), power output would not
be as great at these points. This is not
a bad thing—the horsepower is most
needed at the lower point—merely a
clarification of the builder’s specs.

CROSSOVER FREQUENCY RANGE
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Fig. I. This diagram shows how the MCSW [

subwoofer performs in its four crossover fre-
quency ranges.
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BY STEPHEN A. BAGOTH

Fig. 2. As you can see from these scope screen-
shots, the subwoofer is capable of both accurate-
Iy reproducing (top) and reversing (bottom) the
phase of an audio signal. The original input sig-
nal in each screenshot is shown as the top wave,
and the subwoofer's is shown as the bottom

wave.

Otherwise, the MCSW 1 performs
as advertised. As shown in Table 1, sig-
nal-to-noise ratio (92.5 dB) is very
decent at maximum output. Also at top-
power, distortion is inaudible at the low
50-Hz point. In fact, distortion is not a
factor at any of the four crossover fre-
quencies (see Fig. 1).

Regarding phase (see Fig. 2) the
MCSW 1 replicates an input signal
accurately—and can reverse it accu-
rately. Why would you want to? This is
a matter of speaker placement and
your hearing.

IN-USE EVALUATION
Normally, you should operate the
MCSW 1 with its rear-mounted Phase
switch in the “O-degrees” mode—that
is in-phase with the main stereo
speakers. But because the subwoofer
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is not in the same cabinet as these,
and might be located quite differently,
AudioSource notes that it's possible
the subwoofer frequencies will arrive
at your listening position “out of phase”
from the other speakers.

If this were the case, some sound-
waves in the upper bass and lower
midrange might be canceled, making
the music seem audibly hollow. Raising
the subwoofer's volume (through its
level-control) would not improve the
sound. AudioSource suggests setting
the Phase switch to the “180-degrees”
position (and thereby reversing) to
compensate for the cancellation effect,
and restore balanced sound.

The Phase reversal switch is a very
useful and thoughtful feature, so the
very minor annoyance it raises will
seem petty: The MCSW 1 has no re-
mote control for those rear-mounted
switches and dials.

It's no big deal when adjusting the
crossover frequency, which should be | handle the bass from that point down. | on and off—just to hear the difference.
a one-time operation. If a check of your | But it would be convenient, for exam- And what a difference the MCSW 1
main speakers shows that they’re flat | ple, to be able to adjust subwoofer vol- | does make. For a listening evaluation,
down to, say, 70 Hertz, you'd set the | ume and phase from your listening | the powerec suowoofer was added to
crossover around 80 Hz to let the sub | position. Ditto for turning the subwoofer | a typical shelftop mini-stereo, with the

- =

Don't put up with a lack of bass reproduction from vour sound system. Add the AudioSource MCSW
| powered subwoofer shown here and reaily experience musrc and niovies.

SCANNER USERS ¢« COMMUNICATIONS PROFESSIONALS

POLICE CALL pLus

1997 EDITION!

COMPLETELY REVISED
CURRENT THROUGH OCTOBER, 1996

* 17,000 Codes and Signals.

* FCC and Federal Frequency Allocations
25-941 MHz.

* Includes Glossary of Slang and Terms.
o lllustrated Listener’s Guide Book.
'GOT A SCANNER? GET POLICE CALL PLUS |

At your scanner dealer and all Radio Shack stores.
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sailing adventure.
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1-800-327-2601
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Windjammer
Barefoot Cruises ..

P.O. Box 190120, Dept. 5568,
Miami Beach, L 33139-0120

June - mid Dee. sailings only. Restrictions apply
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High Power

HIGH POWER | &nintier
AUDIO N
AMPLIFIER || |

CONSTRUCTION /

|

BP277—Here’s background and practical de-
sign information on high power audio ampli-
fiers capable of 300£400 watts r.m.s. You'll
find MOSFET and bipolar output transistors in
inverting and non-inverting circuits. To order
your copy send $6.25 plus $3.00 for shipping
in the U.S. and Canada to Electronic Technol-
ogy Today Inc., P.0. Box 240, Massapequa
Park, NY 11762-0240. U.S. and Canada only.
Payment in U.S. funds by US bank check or
International Money Order. Please allow 6-8
weeks for delivery. MAQ3
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TABLE 1—TEST RESULTS

A

k3

The foliowing test results were fumished by the Advanced Product Evaluation Labaratory,
an independent testing facility cated in Bethel, CT.
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very demanding Pierre Verany “Digital
Test” CD set (PV.788031/788032)
played as source material.

On a recording of fireworks, the
MCSW 1 clearly reproduced the reced-
ing echoes or reverberation of the
explosions. Without it, you could hear
only the boom of the initial reports—
even with the mini-stereo’s bass-boost
at the maximum level. Likewise, during
a performance by a Dixieland band,
you'd never know there was a bull-fid-
dle (a.k.a., double bass, bass viol, con-
trabass) on stage until the MCSW 1
kicked in. Ditto for the lowest pipes in
Louis Vierne’s “1st Organ Symphony.”

More important, the difference
between accurate bass reproduc-
tion and mush was most clearly audi-
ble during the fourth movement of
Rimsky-Korsakov's “Scheherazade.”
Whereas a volley on the kettle drums
had a fuzzy, tubby quality when heard
through the mini-stereo alone, with the
MCSW 1 the individual baton strokes
were distinct against their ascending
rumble.

When it was connected to a more
sophisticated stereo system and speak-
ers, the effect of the MCSW 1 was less
dramatic, but still a profound improve-
ment. You could expect similar results
by adding the bass cube to a surround-
sound home theater setup. Just hook-
ing it up to a stereo TV did wonders for
the boob-tube’s under-achieving full
range speakers.

Lot

The MCSW 1 might not have remote
control convenience, but it operates in a
standby mode where it powers up auto-
matically when it senses an input signal
from the connected source unit. And,
conveniently, versatile inputs and out-
puts enable connection to different
types of equipment. These include line-
level RCA jacks, which you'd use to
route an unamplified signal through the
crossover from audio equipment with a
preamp-out or a dedicated subwoofer
output.

For audio gear that lacks a pre-
amp out (for example, many mini-
stereos), the MCSW 1 also has high-
level inputs and outputs of the
speaker-terminal clamp type. You'd
use these to receive an amplified sig-
nal from an audio component’s speak-
er output terminals, and relay the
signal on through the subwoofer's
crossover to the input terminals of the
stereo speakers.

Overall, the MCSW 1 provides a sat-
isfying way to make an existing sound
system more satisfying—and it's a less
expensive upgrade compared to replac-

ing amps and speakers. [ ]
¢ '..FOR MORE INFORMATION
» AudioSource “
1327 North Carolan Avenue . z
. Burlingame, CA 54010 Piaet
s@Tel 4153488114 .
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TECHNOLOGY UPDATE

How to make your car invisible
to radar and laser...legally!

Rocky Mountain Radar introduces a device guaranteed to make your
car electronically “invisible” to speed traps—if you get a ticket while
using the product, the manufacturer will pay your fine!

If your heart doesn’t skip a
( beat when you drive past
a speed trap—even if you
— aren’t speeding—don’t
bother reading this. 1
B can’t tell you how
many times that has hap-
B The Phazer will pened to me. Driving down
“jam"” both radar the interstate with my
and laser guns, pre- cruise control set at eight
venting police from mile§ over the limit, I catch
measuring your a glimpse of a‘pollce car
speed. parked on the side of the
road. My beart skips a
beat and for some reason I look at my
speedometer. After {’ve passed the trap,
my eyes stay glued to my rear view
mirror, praying the officer will
pass me up for a “bigger fish.”

It seems that as speed-detec-
tion technology has gotten more
and more advanced, speeding
tickets have become virtually
unavoidable. And although de-
vices exist that enable motorists
to detect these speed traps, they
are outlawed in many states...
including mine.

The solution. Today, Rocky Mountain Radar
offers drivers like me a perfect solution—the
Phazer. Combining a passive radar scrambler
with an active laser scrambler, the Phazer makes
your automobile electronically “invisible” to
police speed-detecting equipment.

The radar component works by mixing an X,
K or Ka radar signal with an FM “chirp” and
bouncing it back at the squad car by way of a

waveguide antenna, effectively confusing the
computer inside the radar gun. The laser com-
ponent transmits an infrared beam that has the
same effect on laser Lidar units.

Shown actual size,
the Phazer is only
IWx 4L x 1.5H!

Perfectly

tegal. Some radar devices have been outlawed
because they transmii scrambling radar
beams back to the waiting law enforcement
vehicle. The Phazer, however, reflects 2 por-
tion of the signal plus an added FM signal
back to the police car. This, in effect, gives the
waiting radar unit an electronic “lobotomy.”

Reflected radar with an FM “chirp” .

Police radar .

Eip EgEip EREIpEQEIp QL E
y ))) ))) J The laser scrambler in the Phazer
works in a similar manaer. |t transmits a

Special infrared beam with “noise” .

Police laser ||

Best of all, unless you are a resident
of Minnesota, Oklahoma or Wash-
ington, D.C., using the Phazer is
completely within your legal rights.

HOW TO MAKE YOUR CAR DISAPPEAR

Radar and laser scramblers are de-
vices that foil speed traps by making vehi-
cles electronically ~invisible” to police
radar. Radar scramblers mix a portion of
the radar signal with background clutter
and reflect it back to the squad car. This
techaique, pioneered by Rocky Mountain
’ Radar, creates an unreadable signal that

confuses the computer inside the radar gun.

special infrared beam with information
designed to scramble the laser signal. The
result? Readouts on police radar and laser
guns remain blank. As far as the police
officer is concerned, your vehicle is not
even on the road

B The
Phazer
makes yourcar
invisible to police
radar and lasers or
the manufacturer will
pay your speeding ticket!

How it scrambles radar.
Police radar takes five to 10 mea-
surements of a vehicle’s speed in about one sec-
ond. The Phazer sends one signal that tells the
radar the car is going 15 m.p.h. and another signal
that the car is going 312 m.p.h. Because police
radar can't verify the speed, it displays no speed
at all. To the radar qun, your car isn't even on the road.

Works with laser, too! The Phazer also pro-
tects your vehicle from Lidar guns that use the
change in distance over time to detect a vehicle’s
speed. The Phazer uses light-emitting diodes
(LEDs) to fire invisible infrared pulses through
the windshield. Laser guns interpret those puls-
es as a false indication of the car’s distance,
blocking measurement of your speed. Again, it's
as if your car isn't even on the road.

Range up to three miles. The
Phazer begins to scramble
both radar and laser signals
as far as three miles away
from the speed trap. Its range

of effectiveness extends to

almost 100 feet away from

the police car, at which point

you should be able to make

visual contact and reduce
your speed accordingly.

Ticket rebate program. Rocky
Mountain Radar is so confident
that the Phazer will protect you from

both radar and laser speed-detection
devices that if you do get a speeding
ticket within the first year while using
your Phazer, they will pay your fine!

Encourage responsible driving. While the
Phazer is designed to help you {(and me) avoid
speed traps, it is not intended to condone exces-
sive speeding. For that reason, the manufacturer
will only pay tickets where the speed limit was
not exceeded by more than 30%, or 15 miles
per hour, whichever is less.

Risk-free. Thanks to

the ticket rebate pro-
gram, speed traps
don’t make my heart
skip a beat anymore.

Try it. Your car will be in-
visible to police radar and
laser, or the manufacturer
will pay your fine! It's
backed by our risk-free trial
and three-year manufactur-
er’s warranty. If you're not jOKTMN zag
satisfied, return it within 90 Washington DC).
days for a full “No Questions Asked” refund.

v >

B The Phazer is

a completely legal
way to protect
yourself from
speed traps (except

The Phazer. . . ........... ... $199 514 S&H
Please mention promotional code 1901-PL-10007.

For fastest service call toll-free 24 hours a day

800-992-2966
@ = =

comtrad

2820 Waterford Lake Drive. Suite 102 Midlothian, VA 23113
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The State of Digital Audio

Every little corner of cyberspace
shouldn’t look and sound the

same. That's been the unwritten motto
of most Net-site creators, and for this
reason multimedia on the Net was born.
In fact, cyberspace sights and sounds
are so common now that I'm sure any-
one with a SLIP/PPP connection who
has been to even a handful of sites with
a graphical Web browser has experi-
enced them.

Even in its simplest forms, multime-

i

files as you download them. But anyone
who's tried version 2.0 of the software
knows that RealAudio files are not all
that clean. Forget about CD, tape, or
even FM-radio quality. The files tend to
sound more like a weak AM station at
best. (RealAudio 3.0 is better, but you
need an ISDN connection to hear CD
quality audio.) Currently, the most prac-
tical way to hear good-sounding audio
is to download it first. But those files
tend to be large.

Winplay3 seems to be the best .mp3-file player available. You'll swear you were listening to a CD!

dia adds a lot to cyberspace. Pages
with animated burning torches, or mov-
ing little cartoon characters are always
more interesting to look at than the
usual gray pages with a picture here or
there. The same goes for sound—click-
ing on something and hearing a bit of
digital audio only enhances one’s expe-
rience as well. It's this latter type of dig-
ital technology we’ll be looking at this
month.

With the information in the column,
and a few minutes of download time,
you'll be equipped to hear some amaz-
ing sounds, all right off the Net. And for
the audiophiles out there, yes | do
mean CD quality!

COMPRESSION
SAMPLING, AND STEREO

in the past we've explored Real-

16 Audio, which lets you listen to audio

Why? The reason for that lies in four
factors of digital audio: the compres-
sion, sample rate, and sample size
used in a file, and whether it is stereo or
mono.

The first one, compression, is a fac-
tor in the computer world that no one
should be a stranger to by now. The
most common use of compression is in
the creation of .zip files, which allow
several regular files to be grouped into
one file and shrunk to a percentage of
their size. But when it comes to digital
audio files, this type of compression
doesn’t do much (try zipping up a .wav
file and you'll see what | mean).

The type of sound-file altering done
by programs like RealAudio tends to be
a bit “lossy.” In other words, the file gets
damaged by compression. Because of
that, no matter how good the file is to
begin with, it won’t sound quite so good

wwWwW americanradiohistorvy com
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when the transfer and playback is com-
pleted. Now to make things worse....

Due to the fact that most simple
compression techniques can only do so
much (read "very little”) to a sound file,
most digital audio has to be made
smaller in other ways. That's where the
other three factors come in to play.

The sample rate is one of the
biggest factors to determine a file's clar-
ity and timbre. Audio CDs use a 44.1-
kHz rate, which is the industry standard
(although DAT recorders now record up
to 48 kHz). Files of this quality tend to
get large real fast (we’'ll look at just how
large in a moment), so 22- or 11-kHz (or
lower) rates are often used. The result?
While dividing the rate also divides the
size of the audio file, you often end up
with a sound that resembles a transistor
radio playing in a tin can.

The sample size of digital audio is
also an important quality-determining
factor. The best available in high-end
audio samplers is 18 bits. In sound
cards, you probably won't find a size
that’s higher than 16 bits (no, any
sound card with the number “32" in its
name does not work with 32-bit sam-
ples; that number refers to “voices,”
which is out of the scope of this col-
umn). Audio CDs use 16-bit audio,
which sounds great. But, just like a
high sampling rate, a high sampling
size also adds up those megabytes
quite quickly. As a result, a lot of files
are 8-bit, which makes the file half as
large and sound only half as good.

So far, to keep the size of a file
down, we end up with a tinny bit of
audio that sounds almost full of static.
Now let’s consider stereo vs. mono.
Stereo means you have two separate
tracks of audio in a file. As you might
have guessed, stereo therefore means
you have a file that's twice as large.
Therefore, most .wav files on the Net
are mono, which takes out any bit of life
left in an already horrible file.

Now that we've looked at all the fac-
tors, let's get an idea of what the term
“large” meant in all the paragraphs you
just read. If you record a standard-
length pop song, which is about three-
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25 Reasons Wy NRI Traning IN GompuTER SERVICING

Is Your Best Cuoice For GAREER SuccEss

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

You don't need any experience
t0 get started.

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

You study at home, at your
OWn pace.

You put theory into practice
with hands-on projects.

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

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

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

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

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

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

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

‘l You learn how to
/ take advantage of
: ,;{ PC communications and the

& Ll Internet.
NGRS dP°
N‘WlCIa ;5 'l 3 You use your
new computer’s

28,800 baud or faster fax/
modem in conjunction with
Netscape Navigator™ Web
browser software.

-0 W0 - LWN—

b ==bh

B

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

You can prepare for
the A+ Certification
exam with NRI's
exclusive
CD-ROM!
You can

2 continue receiving
advice and feedback from your instructor

after you graduate.

2 You can turn to NRI for letters of
recommendation, transcripts,

tips on resume writing, and more.

2 You get the skills and
confidence to move up on

the job, start a new career, or open

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

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

‘l You train with and keep

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

-l 6 With NRI's new PC

Options Plan, you can purchase

low-cost computer upgrades and

peripherials for your customized PC

‘l 1 You have access to NRI's |
brand-new “cyberschool” to

contact your instructor,

download supplemental

materials, participate in

online seminars, and
more!

‘l You can call NRI's
TeleService hotline, for
24-hour answers to your

2

questions.
‘l You get immediate feedback
with NRI's TeleGrading

service, featuring 24-hour exam grading.
Your company may

2 pay for all or part
of your tuition.
(Hundreds of

companies do!)

CALL 1-800-321 -4634 an FHEE I:ATALIIE'
I EH s chools Ask for Ext. 2132

ﬁ Check one FREE catalog only. High school diploma or GED
recommended for all courses, required for degree programs.

4401 Connecticut Avenue, NW,
Washington, DC 20008

I _| MICROCOMPUTER SERVICING _J Networking with Windows NT OR GET YOUR DEGREE! l
_| Computer Programming _J Bookkeeping and Accounting _J AAS Degree in
I I Tvwvideo/audio Servicing _J Visual Programming in C++ Accounting |
| _J Desktop Publishing _] Mastering Microsoft Office - M‘j_Degm’i“’ |
I with PageMaker | Webmaster Business Management I
: Name (please print) A;’,C :
I Address I
| oo N State Zip |
Accredited Member. Distance Educaticn and Trainmg Council 0018-0297

LA Division of The McGraw-Hill Companies
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Bongo's Big Site O’ Hell holds more great-soundin

download.

and-a-half-minutes long, at CD quality
(44.1 kHz, 16 bit, stereo), you'll eat up
36 megabytes of space! That's one
large .wav file, and one which would
take you so long to transfer that your
connection would probably disconnect
(ever notice how connections seem to
go down only when you're more than
halfway through downioading a file?).

So it's pretty clear that .wav files,
which are mostly uncompressed, will
never provide a good way of putting
digital audio on the Net. But what if
there was a format that let you take a
three-and-a-half-minute song, record it
at CD quality, and have it take up less
than 3 megabytes?

LAYER-3 AUDIO

The need for data reduction of video
pictures and sound has been recog-
nized for some time, and as a result a
standard for compression was devel-
oped: MPEG. Using the latest level of
MPEG audio coding—layer-3—you can
shrink down CD audio by a factor of 12,
without losing any timbre, clarity, or
overall clarity.

Our first site this month is probably
the best place to visit to get started with
layer-3 audio, or .mp3 files. It's name is
a bit deceiving, as it's called MPEG
Layer 3 Sounds. Actually it contains
sounds and teaches you .mp3 basics.

You'll find a few useful section links
at the top of the page. What is MP3?
teaches you in a non-technical way

¢ digital audio files than you'll ever have time to

I =17

about the technology. There are links to
an FAQ if you want more information.

How Do | Play the MP3 Sounds
Archived Here? is probably the most
useful section. Here you'll find links to
software that lets you listen to .mp3
files on your computer. The best seems
to be Winplay3. There’s a link to a ver-
sion with a 20-second limit, and one to
a version without limits.

How Do | Encode My Own MP3
Files? gets you started on the slightly
annoying process of making your own
digital-audio files. | call it annoying
because it's not a graphical-interface
procedure, and let’s face it: Windows
has spoiled all of us!

Links to Other Peopie’s Pages is
definitely worth checking out too. Here
you'll find an assortment of places to go
if you're looking for song files, movie
sound clips, etc. Speaking of movie
clips, though, there are plenty right at
the MPEG Layer 3 Sounds page.

The files at this site are pretty
neat. There are high-quality Star Wars

HOT SITES

MPEG Layer 3 Sounds
hitp://www.eskimo.com/~miyaguch/mp3.
htmi

Bongo’s Big Site O’ Heli
http://bongo.dorms.tamu.edu/

Digital-Audio Newsgroups
alt.binaries.sounds
alt.binaries.sounds.music

wWWW americanradiohistorv com

Trilogy, Jurassic Park, and even
Simpsons clips.

Another site worth mentioning is
Bongo's Big Site O’ Hell. Despite its
non-serious-sounding name, this large
hot spot is actually a major archive of
.mp3 and other multimedia files. It's
even configured to play .mp3 audio
right over the Net, but you'll need a
128-kbps ISDN connection to listen to
it. Considering most of us don't have
that, we’'ll have to downioad the files
first and hear them.

What kind of files? Well, in addition
to movie audio you'll find all types of
music, including quite a few popular
songs. We won't even get into whether
this is legal or not; just think of it as lis-
tening to a powerful radio station, with
a digital tape recorder running.

Before we leave the topic of .mp3,
let me just mention one other resource
on the Net for obtaining files of this type.
Use your USENET news reader to
access any of the alt.binaries.sounds
newsgroups (especially alt.binaries.
sounds.music). Most of the files posted
there are layer-3 audio. Here's where
you'll learn firsthand about another
great feature of layer-3 files. If you want
to, you can downioad just one part of a
multipart .mp3 file, decode it, and take a
listen. Then, if you like what you hear,
download the rest. This isn't possibie
with multipart, posted .wav files.

REALAUDIO 3.0

In the spirit of fairness, | just want to
give a brief update to the current status
of RealAudio software. The latest ver-
sion of the software, 3.0, gets a bit clos-
er to broadcast quality than 2.0 did. But
keep in mind, this isn’t really supposed
to compete with .mp3 for quality. After
all, RealAudio does something unigue.
it lets you hear audio as it downloads,
and not after.

If you have an ISDN connection,
you can take advantage of this soft-
ware (just like you could with stream-
ing layer-3 files) by having it provide
you with almost-CD-quality sound as it
comes off the Net. | won't go any
deeper into the product again, but do
want to stress that for what it does it's
probably the best available.

That just about does it for this
month. If you'd like to drop me a line,
send e-mail to peeditor@gernsback.
com, and snail-mail to Net Watich,
Popular Electronics, 500 Bi-County
Bivd., Farmingdale, NY 11735, i
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Multimedia Warc

My New Favorite PC

I ‘'ve got a new favorite PC—for the
next month or so, anyway. That's
how often newer and faster systems
seem to come out. It's hard to believe
the kind of PC the average guy can
buy these days, and not for an astro-
nomical figure, either. Micron’s new
Millennia Pro Plus is fueled by two
Pentium Pro 200 MHz CPUs. It comes
with 64 MB of RAM and a 512K
pipeline burst secondary cache. While
I'm talking about a Micron system, you

SCSI adapter card features an external
connector for hooking up external SCSI
peripherals. That's the fastest way to
connect an extra CD-ROM drive, a
CD-R drive, a tape backup, and so on.
And any portable SCSI device will
absolutely blow away a parallel-port
based cousin in performance. The sys-
tem also came with a Sound Blaster 16
sound card.

Naturally the system includes a 17-
inch monitor. But it also comes with the

My dual-processor Pentium Pro 200 is more than twice as fast as a Pentium 200, but only with soft-
ware that can take advantage of the two processors.

can be sure that any dual Pentium Pro
system is going to be radically power-
ful. One thing I noticed is that a dual-
processor system generates a lot of
heat. The system is cooled by a total of
four fans, and it heats up my office in
no time.

The Millennia Pro Plus uses all SCSI
components: a Seagate 2GB Uitra
SCSI hard drive, a Plexstor 8x CD-
ROM drive, and an lomega 1 GB jaz
drive. A jaz drive is basically a hard
drive with removable cartridges. It's
nearly as fast as a conventional hard
drive, and each cartridge holds a giga-
byte. The cartridges are great for trans-
porting tons of data or for use as an
ultra-fast backup system. One nice
thing about a SCSI system is that the

fastest graphics accelerator I've ever
tested—Number Nine’s Imagine 128
Series 2. | can play Video CD movies
using software MPEG alone, and play
them at full-screen size without drop-
ping any frames. That card will allow
any reasonably fast Pentium to do
that, and I'm not even sure yet what it
can do with two Pentium Pro CPUs.
The fact is, there’s not much you can
do yet with two processors, as not
much software can take advantage of
them. Let me explain:

The system came loaded with
Windows NT Workstation 4.0 and a
Microsoft Office CD—you need 32-bit
software for NT, so Office fits the bill.
You aiso need NT to take full advan-
tage of a Pentium Pro CPU, although

wWwW.americanradiohistops.com

By MARC SPIwWAK
TeECHNICAL EDITOR
WINDOWS MAGAZINE

any version of Windows will run at
warp speed on a Pro. However, you
absolutely need NT to take any advan-
tage of having two CPUs. Windows 95
really can't do anything with two CPUs,
and for that matter it doesn't even
know there are two CPUs.

| don’t have a problem with NT
being different than Win 95. As a mat-
ter of fact, NT 4.0 has the Win 95 front
end, so anyone familiar with Win 95 will
have no trouble navigating through NT
4.0. For that matter, anyone familiar
with Win 3.1 wouldn’t have any trouble
using NT 3.51. The real difference is
that any flavor of NT has a lot more fea-
tures built in than Win 95 or Win 3.1,
especially in the security department.
My problem is that NT is not what |
want for multimedia.

Any software designed to run under
Win 95 was supposed to work in NT as
well, but it just didn't turn out that way.
Many programs just don't work right,
and NT 4.0 is an entirely new animal
with entirely new incompatibilities. |
actually wiped out the NT 4.0 installa-
tion on my hard drive by trying to install
CD Creator 2.0, which supposedly runs
fine under NT 3.51. Fortunately | had
already tested the system. | later found
out that there is a known incompatibility
with CD Creator under NT 4.0. That's
some incompatibility! But none of that
really matters because Win 95 is defi-
nitely the preferred platform for muilti-
media, and that’'s what this column is all
about.

The problem is that Win 95 contains
some 16-bit legacy code for backward
compatibility, and that's not really what
you want for NT. There is some perfor-
mance penaity when running Win 95
on a Pentium Pro, but the penalty real-
ly goes to the processor rather than
the software. Pros run best when they
don’'t have to stumble across 16-bit
code. But the truth is that Win 95 runs
great on a Pentium Pro, and it seems
to run faster on a Pro 200 than on any
Pentium. It's a fact, though, that Win
95 can’t take advantage of two proces-
sors, period.

Software that can take advantage
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Kurzweil Voice 2.0 voice-recognition software
lets vou control Windows and many Windows-
based programs by voice and tvpe by voice.

of the two processors better watch
out, though. According to a Wintune
benchmarking score, a program free
for anyone to download from the Win-
dows Magazine Web site (www.win-
mag.com), the dual Pentium Pro
system burned through 833 million in-
structions per second (MIPS). A sin-
gle-processor Pentium 200 system
(not a Pro) recently scored 361 MIPS,
SO you can see how fast this system
really is. An Access database bench-
mark test that | have used was com-
pleted in 1 minute 7 seconds on the
dual-processor system. For that to be
impressive you must understand that
the same test took nearly 2-1/2 min-
utes on a single-processor Pentium
Pro 200, and about 26 minutes (!) on a
486 DX2/66. My guess is that it would
take about 3 minutes on a regular
Pentium 200, although | haven't tried it
yet.

if | were buying a system today, |
would buy a dual-processor Pentium
Pro—if | could afford one. The Micron
system comes to a total of about $5500.
if | couldn’t afford it, I'd make it a single-
processor Pro. That alone subtracts
around $700 from the price. | could cer-
tainly do with haif the memory for
another few hundred dollars saved. Do-
ing away with the jaz drive chops off
another $500 or so, as does settling for
a less luxurious graphics accelerator.
Then you're looking at a $3500 barn-
storming system, and probably well
under $3000 by the time you read this.

NEW STUFF

| recently felt like Scotty in the
movie, Star Trek: The Voyage Home,
when he's in the acrylics factory giving
away the formula for transparent alu-
minum. He picks up the mouse like a
microphone and says “Computer.” | feel
the same way when | use Kurzweil
Voice 2.0. That's a voice-recognition
software which lets you control Win-
dows and many Windows-based pro-
grams by voice. You can also type by
voice. Typing by voice is easy, and you
never have to worry about spelling
errors. The software will run on a 486
DX4/75 or faster, although a Pentium is
recommended. Anyone who can't type
can now, although fast typists still beat
the software. In addition to recommend-
ing a Pentium, the program requires 35
MB of disk space and 16 MB of RAM for
a 30,000-word vocabulary or 24 MB of
RAM for a 60,000-word vocabulary. A
Telex Nomad microphone is included
with the software.

You have to train the program to rec-
ognize your speech. You do that by pro-
nouncing lots of words and numbers in
a process that takes about half an hour.
The software then learns more and
more as you go. You give system com-
mands using continuous dictation,
speaking without pauses between
words—"“Filemenu,” “Saveas,” and so
on. You dictate with a sharp pause be-
tween each word as if you were reading
words separated by periods. Punctu-
ation marks and numbers are spoken in
as you would say them, and letters are
entered in a special mode (Alpha,
Bravo, Charlie, etc.). The program also
recognizes spoken letter combinations
and acronyms such as AC, DC, and
SCSI.

Kurzweil Voice displays your words
as you speak. If it gets something
wrong, or if you say something wrong,
you say “Correct That” or "Delete
That.” You can also pick words from a
list of numbered suggestions by saying
“Take 1" to accept the first word, “Take
2” for the second, and so on. You can
always type it in yourself whether it's
on the list or not, but it's best if you do
everything by voice so that you train
the software as much as possible. It
seems that Kurzweil Voice 2.0 lets you
dictate as fast as you can speak, as
long as there's the pause between
each word. You just have to shell out
$695 for the software. But if you can
make money by typing, and can't real-

yanann amaricanradinhictnruy.coos

WHERE TO GET IT

Activision Los Angeles
11601 Wilshire Boulevard, Suite 1000
Los Angeles, CA 90025
CIRCLE 60 ON FREE
INFORMATION CARD

Broderbund Software
500 Redwood Blvd., PO Box 6121
Novatio, CA 94948
CIRCLE 61 ON FREE
INFORMATION CARD

Discovery Channel Multimedia
7700 Wisconsin Avenue
Bethesda, MD 20814
CIRCLE 62 ON FREE
INFORMATION CARD

E.M.M.E. Interactive
1200 Summer Street
Stamford, CT 06205
CIRCLE 63 ON FREE
INFORMATION CARD

Kurzweil Applied Intelligence, Inc.
411 Waverly Oaks Road
Waltham, MA 02154
CIRCLE 64 ON FREE
INFORMATION CARD

Maris Multimedia
4040 Civic Center Dr., Suite. 200
San Rafael, CA 94903
CIRCLE 65 ON FREE
INFORMATION CARD

Micron Electronics, Inc.
900 East Karcher Road
Nampa, Idaho 83687
CIRCLE 66 ON FREE
INFORMATION CARD

Now What Software

500 Sansome Street, Suite 501

San Francisco, CA 94111 |
CIRCLE 67 ON FREE
INFORMATION CARD

Psygnosis, Inc.

919 East Hillsdale Blvd.

Foster City, CA 94404
CIRCLE 68 ON FREE
INFORMATION CARD

Simon & Schuster interactive
1230 Avenue of the Americas
New York, NY 10020
CIRCLE 69 ON FREE
INFORMATION CARD

Splash Studios
8573 154 Avenue NE
Redmond, WA 98052
CIRCLE 70 ON FREE
INFORMATION CARD

The Voyager Company

578 Broadway, Suite 406

New York, NY 10012
CIRCLE 71 ON FREE .
INFORMATION CARD
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ly type, Kurzweil will pay for itself.

I've got a bunch of new software
from Activision this month. Mech-
Warrior 2 fans will certainly like the
Win 95 version of the MechWarrior 2
Expansion Pack: Ghost Bear's Legacy
($29.95), with 15 new ‘Mechs, 30 new
missions, and a dozen new weapons.
As out of place as it might seem, Now
is the time that Activision also releases
NetMech for MS-DOS ($14.95), which
allows eight MechWarriors to compete
in battle with modem or network con-
nections. The Elk Moon Murder is a
live-action game that turns you into a
detective investigating a brutal murder.
You must visit the crime scene, ques-
tion people, gather evidence, and
search the town for clues and sus-
pects before it’s too late.

If you like to drink exotic beers from
around the world or just are interested
in beer, then take a look at the World
Beer Hunter CD-ROM from Discovery
Channel Multimedia. Renowned British
beer connoisseur Michael Jackson (not
the singer) takes you around the world
on a beer run. You'll find maps, audio,
video, profiles on pubs and breweries,
and plenty of information on hundreds
of beers. This one sells for $34.95.

Origins of Mankind, from Maris
Multimedia, is a study of man’'s past
and how we got where we are today.
Rich animations, 3D graphics, comput-
er-generated landscapes, and more,
show the path that life has taken over
the past 70 million years or so. Morph-
ing technology even lets you watch
evolution in action. This interactive text-
book on human evolution costs $39.95.

Thor Heyerdahl is a legendary ex-
plorer who believes that the Pacific
Islands were populated by ancient
Peruvians, Egyptians, and Sumerians;
and years ago he set out to prove it.
Kon-Tiki Interactive details how, nearly
50 years ago, Dr. Heyerdahl sailed
from Peru to Polynesia in 101 days on
a waterlogged balsa raft named Kon-
Tiki. The disc also covers the Ra | and
Il Expeditions across the Atlantic, and
many of Dr. Heyerdahl's other expedi-
tions as well. You can get this one from
The Voyager Company for $39.95.

The 3D Talking Globe from Now
What Software is an interesting disc
that presents you with a global atlas
that you can quickly move around on.
I's much like moving a real globe
except that you do it with a hand-
shaped mouse pointer. Three-million

place names are stored in a look-up
database and you can hear 3000 of
them spoken in the native language.
Among many other neat features
there’s an adjustable magnifying glass
and a tape-measure-like mileage meter
that tells you how far it is from one point
to another. This disc sells for $34.95.

If you enjoy shooting paintballs at
your friends, then you'll enjoy the CD-
ROM game Lemmings Paintball for
Windows 95 from Psygnosis. This
game puts you in charge of a Lem-
mings tribe on a weekend mission to
capture the other team’s flags. You're
armed with a pump-action paint gun
and tons of paint balls.

People who enjoy solving puzzles
will probably be interested in Brain-
storm! from Simon & Schuster Inter-
active. Your powers of spatial relations
and abstract visuals are tested to the
limits with 3D animations, brain teasers,
strategy games, puzzles, and more.
This title has a suggested retail price of
$34.95.

E.M.M.E. Interactive is an interna-
tional developer of education/enter-
tainment CD-ROMs, with something
interesting for everybody. | recently had
the pleasure of sampling such titles as
Voyage in France, Greatest Moments
of Our Time, Michelangelo, and The
Great Myths and Legends. If any of
these titles interest you, contact
E.M.M.E. for a complete list of them.

| have four new children’s titles from
Broderbund Software for this month.
Intended for ages 4-7, Gregory and
the Hot Air Balloon is an animated sto-
rybook adventure featuring Gregory
Chuckwood and his pet Lizard, Newt.
Darby the Dragon takes kids ages 5-8
on a multimedia adventure with Darby,
the friendly Dragon Prince. Two other
animated multimedia titles are for kids
ages 8-12. Write, Camera, Action
teaches reading and writing in a fun
way, and Reading Galaxy builds com-
prehension and problem-solving skills
with excerpts from many kids’ books.

Kids of all ages will want to play
Piper from Splash Studios. The game
features Jason David Frank from the
Mighty Morphin Power Rangers TV
show. Piper batties Mephisto, King of
the Rats, in a race to discover the Lost
Cavern of Gold. There are different lev-
els for different age groups, as well as
puzzles, jokes, hidden treasures,
songs, videos, and four rat-whacking
games. m
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| You can Build Gadgets! !

Here are 3 reasons why!

Getting Started
i

n
Practical Electronics

D BP345—GETTING
STARTED IN I
PRACTICAL I
ELECTRONICS $5.95
If you are looking into I
launching an exciting
hobby activity, this text I
provides minimum es-
sentials for the builder
and 30 easy-to-build fun

projects every experi- I

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

BP349—
0

PRACTICAL OPTO-

ELECTRONIC
PROJECTS $5

.95

ractical
Opto-Electronic
Projects

If you shun opto-elec-
tronic projects for lack of
knowiedge, this is the
book for you. A bit of in-
troductory theory comes
first and then a number

of practical projects

which utilize a range of opto devices, from a fil-
ament bulb to modem infrared sensors and emit-

ters—all are easy to build.

Practical Electronic
Music Projects

RA PENFOLD

PRACTICAL
ELECTRONIC
MUSIC PRO.IECTS

[
J BP363— I
[

The text contains a good- I
ly number of practical
music projects most often I
requested by musicians.
All the projects are rela- I

tively low-in-cost to build

and all use standard, readily-available compo- I
nents that you can buy. The project categories

are guitar, general music and MIDI.

Mail to:

Electronic Technology Today, Inc.

P.0. Box 240

Massapequa Park, NY 11762-0240
Shipping Charges in USA & Canada

$0.0110$5.00...........52.
$5.0110$1000....
$10.01 t0.$20.00. ._._$4.
$20.01 10 $30.00........85.

$3.00 $40.0110 $50.00...

...$6.00
..$7.00
00 $50.01and above.......$8.50

00 $30.01to $40.00....

00
Sorry, no orders accepted outside of USA and I

Canada. All payments

must be in U.S. funds only. I

[ Number of books ordered.

Total price of books...
Shipping (see chart) .
Subtotal ...............
Sales Tax (NYS only).
Total enclosed ......

Name

Address

City

Please allow 6-8 weeks for deiivery.
I N T T I SN S

State

__up

L

N
w
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New Producrts

NOTEBOOK

SURGE PROTECTOR

Aimed at mobile computer users who
rely on notebook PCs for critical tasks
while on the road, American Power
Conversion’s SurgeArrest Notebook is
a compact, travel-size device that pro-
vides telephone-line and AC-power line
protection against damaging power
surges and spikes. A thermal fuse dis-
connects the AC line in the event of a
sustained overvoltage. Also the device
carries a lifetime warranty and a
$3500, three-year equipment-protec-
tion policy.

With three phone jacks, the Surge-
Arrest Notebook protector makes hotel-
room laptop use more convenient than
ever. Users no longer have to climb
behind or around furniture to unplug the
telephone line from the phone and the
wall to link to the notebook computer.
One telephone line can be plugged into
the notebook PC while still retaining the
use of the telephone. The surge protec-
tor can also be used to protect fax
machines.

The SurgeArrest Notebook protector
costs $29.95. For additional informa-
tion, contact American Power Con-
version, P.O. Box 278, 132 Fairgrounds
Road, West Kingston, Ri 02892;
Tel. 800-877-4080; Web: http://www.

apcc.com,
CIRCLE 80 ON FREE
INFORMATION CARD

DIGITAL DICTAPHONE
The Voice It Manager is a cross
between a dictation machine and a
personal organizer. The pocket-sized,
digital device is available in two models
with recording capacities of 22 or 45
minutes. Voice data is stored directly
onto a computer chip, allowing individ-
ual messages to be instantly accessed
and played or erased. Messages are
stored in memory until purposely
erased, so there is no danger of inad-
vertently recording over important
notes. The Voice It Manager’s “flash”
memory chip is designed to retain mes-
sages even when battery power is lost.
Digital recording technology also

| allows messages to be sorted and org-

anized. Notes can be categorized into
any of five channels or “files.” A library
of 20 icons allows users to customize
files by popular subject headers such
as “things to do,” “expenses,” “memos,”
and “meetings.”

A calendar and scheduling feature
allows users to program certain mes-
sages to play automatically as audible
reminders. Recurrent reminders can be
recorded once and scheduled to play
back regularly by day, week, month, or
year. An LCD readout furnishes infor-
mation on which channel is in use; the
number of notes in the channel; and the
time, day, and date of recording.

The Voice It Manager’s contact file
can store up to 100 names with three
phone numbers per name. Voice notes
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with addresses or other information can
be appended to the names in the con-
tact file. Phone numbers appearing on
the LCD can be automatically dialed by
holding the unit's speaker next to a tele-
phone mouthpiece.

The Models VM-15 (with 22 min-
utes of recording time) and VM-30 (45
minutes) have suggested retail prices
of $129.95 and $169.95, respectively.
For more information, contact Voice It
Worldwide, 2643 Midpoint Drive, Suite
A, Fort Collins, CO 80545; Tel. 970-

221-1705; Fax: 970-221-2058.
CIRCLE 81 ON FREE
INFORMATION CARD

DIGITAL MULTIMETER

Extech’s Model 380760 digital multime-
ter provides 30 ranges and eight func-
tions, including DC/AC voltage, DC/AC
current, resistance, diode test, and aud-
ible continuity test. Designed to meet
IEC-1010 standards, the DMM provides
+0.5% basic DC voltage accuracy. An
oversized one-inch LCD readout offers
1999 counts with two or three updates
per second. Over-range, polarity, and
low-battery indications are featured,
along with auto power off and data-hold
functions. Four input jacks with over-
load protection are provided. The multi-
meter comes complete with test leads,
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a 9-volt battery, and a protective holster
with a dual-position tilt stand.

The Model 380760 digital multime-
ter costs $39. For additional informa-
tion, contact Extech Instruments
Corporation, 335 Bear Hill Road,
Waltham, MA 02154; Tel. 617-890-
7440; Fax: 617-890-7864; e-mail:
extech@extech. com; Web: http://www.

extech.com.
CIRCLE 82 ON FREE
INFORMATION CARD

FIELD-SERVICE

SOLDERING IRONS

Two soldering irons from M.M. Newman
are designed for industrial and electron-
ic field service, as well as automotive,
marine, and hobby applications. The
Antex Model G/3U miniature soldering
iron heats up and recovers instantly
and operates from 115 volts AC for in-
plant or field-service use. The Mode/
MLXS soldering iron is powered by any
standard 12-volt automotive or marine
battery. For optimal thermal efficiency,
both irons feature heating elements
placed directly under their tips.

Both models are available with a
variety of specialized, interchangeable
slide-on tips. The Model G/3U heats up
to 800°F in 45 seconds, while the
MLXS takes two minutes to reach that
temperature. The Model G/3U has a
six-foot cord and a three-prong plug,
while the 12-volt iron has a 15-foot cord
with two alligator clips for mobility.

The Antex Model G/3U miniature
soldering iron has a list price of $19.95,
and the Model MLXS 12-volt iron costs

$34.65. For further information, contact
M.M. Newman Corporation, 24 Tioga
Way, Marblehead, MA 01945; Tel. 617-

631-7100; Fax: 617-631-8887.
CIRCLE 83 ON FREE
INFORMATION CARD

PC-BASED PROGRAMMERS
ICE Technology’s PC-based program-
mers offer low-cost solutions for a wide
range of programmable devices. Vary-
ing in levels of device support, the pro-
grammers are all-inclusive, requiring no
add-on modules or adapters to support
any parts up to and including 40-pin
dual in-line packages. Socket adapters
available optionally expand support to
SOIC, PLCC, PGA, QFP, and TSOP
packages.

= ‘“\ o

The Speedmaster 1000+ suppors
EPROMs, EEPROMSs, Flash, Serial
PROMs, BPROMs, 8748/51 micros,
GALs, and erasable PALs. The Speed-
master LV adds support for Bipolar
PALs and complex programmable
logic, as well as for low-voltage devices.
The Micromaster 1000+ is a universal
programmer that can also program
more than 180 microcontroliers, in-
cluding PICs, COP8 series, Motorola
68HCxxx series, TMS370, Z8, 87Cxxx,
and more, all without any additional
software or modules.

The Speedmaster 1000+ costs
$495; the Speedmaster LV costs $595;
and the Micromaster 1000+ costs
$695. All three models are compatible
with ICE’s built-in ROM/RAM emulator
upgrade options, priced starting at
$175, which feature built-in 8- or 16-bit
ROM/RAM and chip testing for TTL,
CMOS, DRAM, and SRAM. Free soft-
ware upgrades on all programmers are
available on ICE Technology’s ftp site.
For more information, contact ICE
Technology, Inc., P.O. Box 1438,
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Henderson, NC 27536; Tel. 800-624-
8949 or 919-693-0678; Fax: 919-693-
0681; Faxback: 919-693-1509; Web:

http://www.icetech.com.
CIRCLE 84 ON FREE
INFORMATION CARD

MOBILE MUSIC STORAGE

With car CD players becoming increas-
ingly popular, more drivers are discov-
ering a need for safe and convenient
disc storage space in their vehicles.
Case Logic’'s CDV-12 CD Visor meets
that need: neatly organizing CDs, keep-
ing them at the driver’s fingertips and
yet safely out of sight—behind the sun
visor.

The CD Visor holds 12 compact
discs securely in soft protective slots.
Hook-and-loop straps adjust to fit any
car or truck visor, and allow the CD
holder to be easily moved to provide
access to the vanity mirror, without de-
taching the unit. A mesh accessory
pocket and elastic pen loop allow dri-
vers to also store pocket change, gas
cards, tire gauges and the like behind
the visor.

The CDV-12 CD Visor costs $9.95.
For additional information, contact
Case Logic, 6303 Dry Creek Parkway,
Longmont, CO 80503; Tel. 800-447-
4848 or 303-530-3800; Fax: 303-652-

1091; Web: http://www.caselogic.com.
CIRCLE 85 ON FREE
INFORMATION CARD

PIC MICROPROCESSOR

DEVELOPMENT SYSTEM

Sirius microSystems’ PIC-MDS is a
complete development system for the
inexpensive Microchip PIC family of
RISC microcontrollers. It consists of a
development board, a programmer, a
cross-assembler, and a detailed train-
ing text. Specifically designed to make it
easy to learn how to program and use
microcontrollers, the PIC-MDS provides
step-by-step examples to guide users
from writing and testing simple pro-
grams to keypad, LCD, A/D, serial I/O,

continued on page 72
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Hobbyist’s Paperback Budget Books

O BP80/98—Popular
Electronic Circuits-
Books 1and 2...$11.90.
Contains a wide range of
circuits which are ac-
companied by text giving
a brief introduction, cir-
cuit description and spe-
cial notes on construc-
tion and setting-up that

Puoapiilar

I

O #160—Coil Design
and Construction Man-
ual...$5.95. A complete
book for the home buiid-
er on how to make RF,
IF, audio and power
chokes and transform-
ers. Practically every
possible type is dis-
cussed and calculations

may be necessary.

are explained in detail.

O BP271—How to Ex-
pand, Modernize and
Repair PC’s and Com-
patibles...$7.75. All the
practical information you
are likely to need to up-
grade your PC and com-
patible. Also contains
useful intormation and il-
lustrations to help you
with repairs.

O BP276—Shortwave
Superhet Receiver
Construction...§$6.95.
Provides construction de-
tails, including coil wind-
ing, of a number of ad
vanced-design receivers
which should have per-
formance levels at least
equal to commercial sets
of similar complexity.

[0 #223—50 Projects Using IC
CA3130...$5.00. One of the more prac-
tical and useful operational amplitiers
(opamp), the CA3130 integrated circuit
chip is the heart of several easy-to-as-
semble projects covered in the book.
The projects are divided into five cate-
gories: audio projects, RF projects, test
equipment, household projects and a
catch-all miscellaneous group. Ideal for
all skill levels.

RaPy n
Uing IC CATIM0

O BP122—Audio Amplifier Con-

struction...$5.75. Practical designs are
featured and include circuit diagram and
description, Veroboard or printed-circuit
board layout and construction notes. The
text is divided into two parts. The first
deals with many types of preamplifiers.
The second covers power amplifiers
from a simple low-power battery type to
a 100-watt DC-coupled amplifier using
four MOSFETSs in the output stage.

[0 BP107—30 Solderless Breadboard
Projects-Book 1...$5.95. Each project
is designed to be built on a “Verobloc™
breadboard and is presented with a brief
circuit description, circuit diagram, com-
ponent layout diagram and components
list. Notes on construction and applica-
tions are provided. Wherever possible,
the components are common to several
projects to keep project costs down.

[0 BP266—Electronic
Moduies and Systems
for Beginners...$7.25.
Shows the reader how to
build a number of simple
analog and digital circuit
modules, all suitable for
battery operation, and all
based on only 1 or 2
transistors or ICs.

O BP329—Etectronic
Music Learning Pro-
jects...$6.25. A begin-
ner’s book that will assist
1 you in assembling such
projects as the Elexylo-
phone, Gildaphone,
Melody Ranger, Cord-
maker, Appealing Hand-
bells, Electronic Sol-Fa,

[0 BP319—Making
MS-DOS Work for You
-—$6.50. What you need
to know first, comes first,
howaever the text is writ-
ten in a circuiar style so
that the reader can start
Bl anywhere in the text.
This book is relevant to
all versions of both MS-
DOS and PC-DOS.

O BP303—Under-
standing PC Software
...$6.95. Covers main
types of PC software.
giving details of typical
uses, the basics ot how
they are used and their
limitations. Each chapter
covers popular software
and programs of a simi-

UNDERSTANDING
PC SoFTwane

A
%@}\S‘ﬁ

Tune-up Box and more.

lar type.

0 BP105 Aerial (Antenna) Pro-
Jects...$5.50. In this book the author has
considered practical antenna designs, in-
cluding active, loop and territe antennas
which perform well and are relatively sim-
ple and inexpensive to buitd. The com-
plex theory and mathematics of antenna
design have been avoided. Also included
are construction details of a number of
antenna accessories including a pre-se-
lector, attenuator and filters.

Besll Prnjacin

[0 BP33—Electronic Calculator Users
Handbook...$5.75. The book eliminates
the mysteries of the calculator and of-
fers unique ideas for the simplest to most
complex calculators. Covers the basic
functions plus trigonometric, hyperbol-
ic, logarithms, square roots and powers.
Included are formulas and data for VAT,
discounts, and mark up, currency con-
version, interest, binary and octal num-

bers, and much more!

O BP125—25 Simple Amateur Band
Antennas...$5.50. Plans to build an-
tennas that are simple and inexpensive
to construct and perform well. From the
simple dipole to beam, triangle and even
mini-rhombic types made from tour TV
masts and about 400 teet of wire. After
the antenna discussion you will find a

& complete set of dimension tables that

will help you "tune” an antenna on a par-
ticular frequency.

O BP263—A Concise
Introduction to dBASE
...$6.95. The most popu-
lar data-base program,
dBASE, is ditficuit to
master without help. This
book helps you spend
your time using dBase,
not sefting it up. A user's
guide that covers all the
basics up to dBase IV.

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

O BP302—A Concise
Users Guide to Lotus
1-2-3 Retease 3.1...
$6.25 . Written to help
existing spreadsheet
users upgrade to 1-2-3
Release 3.1, which has
the ability to work 3-di-
mensionally with both
multiple worksheets and
files.

O BP146—The Pre-
BASIC Book...$6.95.
Another book on BASIC
but with a ditference. It
concentrates on intro-
ducing technique by
looking in depth at the
most frequently used
and more easily under-
stood computer instruc-
tions.

Just What the Project

Builder Is Looking For!

[0 #160—Coil Design and Construction Manual ..........ccocceeennnees $5.95 [J 1596T—24 Silicon-Controlled Rectifier Projects........coeeunu... $9.95
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O #219—Solid State Novelty Projects $4.95 [J BP58—50 Circuits Using 7400 Series ICs $5.50

O #222—Solids State Shortwave Receivers for Beginners.. [0 BP69—Electronic Games $5.50

[ #223—50 Projects Using IC CA3130 O BP71—Electronic House Projects $5.00

O #225—Practical Introduction to Digital ICs (0 BP84—Digital IC Projects $5.50

O PCP111—Electronic Test Equipment Handbook..........c.un.e..... O BP93—Electronic Timer Projects $5.50
ELECTRONIC TECHNOLOGY TODAY INC. SHIPPING CHARGES IN SORRY No orders accepted Number of books ordered [
P.0. BOX 240, Massapequa, NY 11762-0240 ~ USAAND CANADA outside of USA & Canada

$0.011t0 $5.00....
$5.01t0 $10.00..

.$2.00
.$3.00

Total price of merchandise .

n
D

Name $10.0110 20.00..........$4.00 Shipping (see chart)
Address $20.011030.00..........$5.00 Subtotal .3
) $30.01 10 40.00..........$6.00 Sales Tax (NYS only) .3
City State Zip $40.011050.00......... $7.00 Total Enclosed .. -3
PES Allow 6-8 weeks for delivery ~ $50.01 and above ... $8.50 All payments must be in U_S. funds!
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BUILD A

22-WATT
AMPLIFIER

thing? Do the speakers that

accompany you to and from work
each day really put out all that they
can? Lets face it; our car audio sys-
tems are the only entertainment we
have while on the road. And if those
systems aren’t up to par, you'll feel it.
So why not breathe some new life into
your car’s sound system?

The 22-Watt Amplifier described in
this article will deliver up to 22 watts-
per-channel into a pair of four-ohm
loudspeakers. Best of all, you can
build it for under $20. That means you
can build one Amplifier for the front
speakers in your car, a second one for
the rear speakers, and have 44 watts
of pure audio power, all without
breaking the bank.

I $ your car stereo missing some-

The TDA1554. Whether youre a
beginner at electronics or an experi-

enced hobbyist, be prepared for a
pleasant surprise: The low parts count
of this project means you can easily
assemble the Amplifier in an evening.
Such a low parts count is possible be-
cause of the TDA1554 integrated am-
plifier, which is found at the heart of
the circuit (see Fig. 1, the amplifier
chip is IC1).

A number of factors made the
TDA1554 IC an ideal choice for this
project. First of all was the cost—the
chip is relatively inexpensive for what it
does. Second, the TDA1554 was de-
signed primarily for automotive ap-
plications. It runs on a +12- to +15-
volt supply capable of delivering up
1o 5-10 amperes. Therefore, using the
chip eliminates the need for a sepa-
rate power supply.

The TDA1554's other features in-
clude a mute/delay circuit to elimi-
nate turn-on pop; and thermal, ESD

WWAALamericanradiohisterv-com

Add big stereo sound to your car’s
audio system without spending big bucks.

BY GARY CLIFTON

(electro-static discharge). and load-
dump protection. Inputimpedance is
typically 30,000 ohms in BTL (bridge-
tied-load) applications, with gain typ-
ically at 26 dB. The power bandwidth
runs from about 20 Hz to 20 kHz. Out-
put power is typically 17 watts at 0.5%
THD (total harmonic distortion) and 22
watts with up to 10% THD in the BTL
configuration.

Inside the TDA1554 are four inde-
pendent amplifiers, a mute/standby
switch, and some protective circuitry.
Each amplifier can drive up to 11 watts
into a 2-ohm load, or amplifiers can
be paired to drive up to 22 watts into
4-ohms using the BTL configuration;
the |atter is used in the Amplifier proj-
ect. The mute/standby switching cir-
cuit is used fo eliminate loudspeaker
turn-on pop by providing a slight de-
lay and a gradual turn-on. Both the
inverting and non-inverting inputs are

$21U0.308|3 Jejndod /661 Areniqa4
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available for each of the four ampli-
fier sections.

As just mentioned, the chip uses a
BTL output configuration to get 22
watts out of @ nominal 12-volt DC sys-
tem. This circuit is sometimes referred
to as a “bridge” or “bridged output”
where neither side of the load (in this
case loudspeaker) is tied to ground.
Instead, two amplifiers operated 180°
out-of-phase are tied together or
bridged at the load. While one side is
moving high, the other side is moving
low. No phase-shifting circuitry is in-
volved to obtain the 180° shift. The au-
dio inputs are fed to the inverting
input of one amp and the non-invert-
ing input for the other amp in each
stereo pair. The result is typically twice
the power (into the load) either ampli-
fier could deliver into a single-ended
load (which is when one side of the
loudspeaker is connected to the am-
plifier and the other side is connected
to ground).

Circuit Description. The schematic
for the 22-Watt Ampilifier is shown in
Fig. 1. Power for the circuit (+ 12 volis} is
provided by a connection to the host
vehicle's battery. A connection is also
provided for the vehicle’s ground. Ca-
pacitors C1 and C2 provide decoup-
ling of any signal riding on the supply
voltage, while capacitor C3, working
in conjunction with IC4, provides rip-
ple rejection.

The incoming audio signal is cou-
pled to IC1 by capacitors C4 and C5.
Those 10-pF capacitors are used to
avoid rolling off of the low audio fre-
quencies. Resistor R1 and capacitor
Cé6 feed the mute switch circuit (in-
cluded in IC1), providing the delay
that eliminates turn-on pop. Their R/IC
time constant is about 1.4 seconds.
None of the component values exter-
nal to IC1 are critical, but major value
substitutions should not be made.

Pin 14 (the mute switch} of IC1 must
have at least 8.5 volts for the amplifier
to be on, or be held below 3.3 volts to
ensure the chip stays in the mute con-
dition. Current requirements at this pin
are on the order of 40 pA in the on
condition, and 100 pA for standby. The
R1/C6 combination used here (47 pF
and 39,000 ohms) provides enough
delay to eliminate furn-on pop with-
out having an excessive wait for nor-
mal operation. In addition to this slight
delay, pin 14 gradually comes up

I v = 412V
= c6 c2 c1 At
47 39K 1 2200
+= GND
14 135 .l.
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RIGHT R ] " .
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- 10
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J :
2 .
J2 + 17
LEFT ) 12 +
IN ca
= 10
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ouTt
10 ?,
| 16 =
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Fig. 1. The heart of this 22-Watt Amplifier is the TDA1554 IC. Four internal amplifiers
in that chip can be connected as two bridges to drive two four-ohm speakers.
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Fig. 2. Here’s a full-size foil pattern that
You can use to make your own PC
board.

above the 8.5-volt threshold as C6
charges up, rather than coming on
instantly as it would if a simple switch
were used.

Values for C6 and R1 aren't crifical,
but R1 should be no larger than
100,000 ohms and the R1/Cé time
constant should be on the order of a
second or two. Too short a time con-
stant may not eliminate the furn-on
pop; too long a time constant does
no harm except causing an irritating
delay.
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Power and Heat. Before we get to
how to actually build the Amplifier, a
few things about its power consump-
tion and heat production need to be
brought up. If its driven to the full 22-
watts-per-channel output with a con-
tinuous 1-kHz sine wave, total current
consumption for this project is on the
order of five amperes. However, if
you're listening to music with the vol-
ume turned up until the peaks just be-
gin to clip, the Amplifier will consume
about two amperes or less. This is due
to the dynamic range inherent in mu-
sic—not every sound is at peak vol-
ume and there are slight pauses,
often between beats,

Consider the difference between a
softly strummed harp and a bass
drum, for instance. Most of the power
pexaks are also short transients rather
than continuous tones. For that reason
current consumption isn’t really an is-
sue if you use one of these amplifiers
in an automotive applications. How-
ever, using two or more amplifiers at
high volume may drain the battery if
your cars engine isn't running. For in-
home use, each Amplifier should
have at least a three-ampere supply
available to handle transitory peaks
adequately.

Now, on to heat production. The
TDA1554 IC has a worst-case power
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dissipation of around 25 watts. This Gl RIGHT

out . ouT
represents heat that has to be carried A T e
away from the die inside the IC pack- - G D e +] &
age. There is a thermal resistance be- g & !

tween the die and the IC package
itself, between the IC package and
the heatsink, and finally between the
heatsink and the surrounding air. The
end result is that this ampilifier requires — B L .
aheatsink with athermal resistance of ' Y,

2.8° C/W or lower. Inadequate heat- -
sinking results in thermal shutdown or LEFT oal +soe— |cs R,ézHT
intfermittent, erratic operation as the IN i % IN

S &

cSe |
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die heats and cools.

For this reason, use a thermalloy ex-
trusion #11096 heatsink; it has a ther-
mai resistance of 2.1° C/W for a 3-inch-
longsection, which is better than the
calculated requirement. The pro-
totype circuit was tested with a 2-inch

PARTS LIST FOR THE
22-WATT AMPLIFIER

CAPACITORS

C1—2200-p.F, 25-WVDC,
electrolytic

C2—0.1-pF, ceramic monolithic

C3—100-rF, 25-WVDC, electrolytic
capacitor

C4, C5—10-pE 16-WVDC,
electrolytic

C6—47-uF, 25-WVDC, electrolytic

ADDITIONAL PARTS AND
MATERIALS

IC1—TDA1554 two-channel audio
amplifier, integrated circuit

R1—39,000-ohm, Vs-watt, 5%
resistor

J1, J2—RCA jacks, panel mount

Printed-circuit materials, metal or
plastic enclosure (minimum
3 x 3 x4 inches) with ventilation
ioles, 2-inch heatsink (thermal
extrusion 11096 or equivalent; see
text), heatsink compound, two
6-32 screws and nuts, 7%- to 10-
ampere in-line fuse and holder,
shielded audio cable, 18- and 20-
gauge insulated stranded wire,
solder, hardwidre, etc.

Note: The following is available from
DC Electronics (2334 N. Scotts-
dale Rd, Scottsdale, AZ 85257,
Tel. 800-467-7736): complete kit
of parts (§1554 Kit) including the
heatsink, TDA1554 IC, etched and
drilled PC board, and all on-board
components—3$19.95; TDA1554
1C—3%8.95; heatsink (11096-2)—
$3.49; PC board—$10.95.
Shipping and handling is $4.00;
Arizona residents please add
applicable sales tax.

--__

— |
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Fig. 3. Use this parts-placement diagram as a guide when building the Amplifier. Note
that [C] is an in-line SIP; therefore its pin numbers are numbered consecutively fror
pin I ar the marking to pin 17 at the other unmarked end of the IC.

As you can see, the assembled 22-Watt
Amplifier is dwarfed by the aluminum
heatsink.

length of this extrusion, and it was
foundthat a 2-inch pieceis adequate
for a music load, but only marginally
acceptable for continuous operation
at & amperes. If the Amplifier is going
to be installed in the trunk of acarina
warm climate (like the desert). a big-
ger heatsink will be required to cope
with the higher ambient temperature
that can build up in such enclosed,
unventilated volumes.

Construction. The prototype for the
22-Watt Ampilifier was built on a
printed-circuit board. If you'd like to
do the same you can either make
your own PC board using the foil pat-
tern shown in Fig. 2, or order one from
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the source mentioned in the Parts List.
PC-board assembly is recommended
for most audio projects.

If you're using a PC board, use the
parts-placement diagram shown in
Fig. 3 as a guide. Begin assembly by
installing C1. Solder it into place and
save one of the snipped leads to use
for the jumper, which should be in-
stalled next. Install R1 (standing up) by
doubling back one lead so both
leads are parallel. Next, install the re-
maining capacitors and check polar-
ity before soldering.

Attach to the circuit board wire
leads of ample length for the speaker,
power, and ground connections
shown. For power and ground leads
an 18-gauge, or heavier, insulated,
stranded wire should be used.
Stranded 20-gauge wire is fine for
speaker leads. Select different-col-
ored leads to avoid confusion.

Audio input signals shouid be
routed in through shielded cables to
minimize hum, alternator whine, and
other extraneous noises. Attach those
cables at this time; then connect stan-
dard RCA phono jacks (J1 and J2) to
them.

After everything else is soldered into
place, install IC1 onto a heatsink be-
fore soldering the IC onto the PC
board. As we mentioned earlier, use a
thermalloy extrusion #11096 heatsink
or ifs equivalent (one is available from

(Continued on page 56)
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THE

MoBILE

SSISTANT

BY BILL SIURU

Here’s a look at an advanced portable computer that you can wear!

COmpu'fers are an integral part
of an ever increasing number
of occupations. This includes
not only white-collar office workers,
but also blue-collar technicians who
use computers while troubleshooting
and repairing complex equipment
like aircraft, computers, power-gen-
eration systems, and automobiles, to
name a few.

More and more technical data
used for diagnosis and service is
being transferred from bookshelves
full of manuals to much more com-
pact computer databases, which are
accessed via laptop or notebook
computers. While this trend reduces
the time required in looking up the
needed information, schematic di-
agrams, troubleshooting test points,
visual inspection hints, and other
datq, there is still a lot of wasted effort.
For instance, the technician has to
move to the computer, use a key-
board or mouse to search for and re-
trieve the information they need,

perhaps print it out, and then move
back to the job site.

Unlike office employees who work
in computer-friendly environments,
technicians often have to work in
cramped quarters, outdoors in all
types of weather, and perhaps 30 fo
40 feet above ground on a wooden
utility pole. Even small notebook com-
puters are 0o cumbersome in such
environments. What then is a tech to
do?

A Mobile Solution. One answer is
for the technician to wear a computer
that has input/output peripherals,
which can be used hands-free. This is
the whole idea behind the Mobile As-
sistant now offered by Computer
Products and Service Inc., an informa-
fion and systems integrator located in
Fairfax, VA. Indeed, the inspiration for
the Mobile Assistant came while
watching Army technicians juggling
technical manuals and simulta-
neously trying to make repairs.
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The patented Mobile Assistant fook
six years to develop. Itsa 6- x 5- x 3-
inch IBM-compatible, belt-worn com-
puter that looks a bit like a canteen
and weighs 2.75 pounds. The specifi-
cations on the preliminary basic com-
puter include a 486 processor
operating at 50 MHz with clock dou-
bling, a 340-MB internal hard drive,
infernal analog/digital conversion, 4
MB of RAM, and a PCMCIA reader.

The computer is pre-loaded with
MS-DOS 6.2 or Microsoft Windows 3.1
software plus speech recognition and
synthesis hardware and software. Win-
dows 95 or SCO/UNIX can be loaded
as an option. There are I/O ports for
standard serial, parallel, and key-
board peripherals, including external
disc drives, printers, and CD-ROMs,

Cards for cellular phones, FAX/
modems, RF communication devices,
and inferfaces with equipment-spe-
cific diagnostic setups can be
plugged into the dual PCMCIA slofs.
Forvideo conferencing there is an op-
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With more accessories than a Japanese camera, the Mobile Assiswunt can be adapted
10 virtually all kinds of tasks in the field as well as in workshaps.

fional Integrated Video Kit that in-
cludes a miniature head-mounted
camera with 24-bit capture, plus as-
sociated image processing, JPEG
compression, and basic voice-control
capability. Expansion upgrades avail-
able include additional RAM (4 MB, 8
MB, 16 MB or 32 MB) and an 810-MB
hard drive. The computer is designed
to withstand a 3-foot drop, has passed
FCC class A certifications, and is even
splash-proof.

The Mobile Assistant uses a mini-
ature monochrome VGA heads-up
display mounted on asliding frame so
it can be moved and viewed by either
the right or left eye. Located a few
inches in front of the eye, it can be
used with eyeglasses and can be
fited and rotated. Unlike an occlusive
display used in virtual-reality applica-
tions, the monocular, single-active
matrix liquid crystal display (AMLCD)
fills only a small portion of the field of
view.

Called an augmented reality dis-
play, the AMLCD allows users to see
both the computer image and the
outside world simultaneously without
distortion. The image actually ap-
pears to float in front of the user, filling
aviewing area that is equivalent to a
15-inch desktop monitor with com-
parable resolution. The 0.7-inch diag-
onal VGA, supplied by Kopin of
Taunton, MA, has 640- x 480-pixel res-
olution and weighs about 8 ounces.
There are controls for focusing and
adjusting brightness for viewing in
even bright sunlight. For safety’s sake,
there is no high voltage near the user’s
head.

The Mobile Assistant is currently in use
in the military, where critical field work
must be performed without the
availavility of volumes of technical
manuals. Data can be called up and
viewed on a miniature heads-up display
that can be slid over either eve

The Mobile Assistant ullows for complete
“hands-off” operation as this technician
Jollows a visual test'repuir procedure on
complicated military equipment,
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Power Packed. The system is
powered by a rechargeable lithium-
ion battery that weighs 1.8 pounds
and is also worn on the belt. It has a 3-
to 4-hour capacity between re-
charges. There is an optional AC
power supply, or a disposable lithium-
battery pack that offers 14 hours of
operational life.

Users can access the system and
navigate through the various
databases using several options. First,
there is amouse builtinto the comput-
er. Both a miniature keyboard or a
wrist-worn keyboard are optional.
However, for complete hands-off op-
eration, there is headset-mounted mi-
crophone for the speech-recognition
system. Voice-recognition hardware
and software is now rapidly maturing,
and is expected to become a main-
stream technology over the next few
years. In all fairness, current voice-rec-
ognition systems still require very pre-
cise and clear verbal commands—
no mumbling or thick accents al-
lowed.

Applications. Computer Products
and Service Inc. envisions many uses
for the Mobile Assistant. For instance,
technicians can work while viewing a
needed schematic, or even watch a
video clip showing how to complete
the repair at hand. A novice or ap-
prentice technician could communi-
cate with an experienced expert who
could not only talk, but visually guide
him or her though a complicated pro-
cedure.

The Army is now testing the Mobile
Assistant in conjunction with the Intel-
ligent Fault Locator used to diagnose
and repair subsystems on the AH-64A
Apache helicopter. Here the belt-
worn computeris used to read trouble
codes and perform diagnostic fests,
as well as to access the Interactive
Electronic Technical Manual (IETM).
The IETM replaces hard-copy man-
uals that take no less than three trucks
to transportt

In the civilian world, All Eaton Cor-
poration has adapted the Mobile As-
sistant for use in servicing gas burners
and power plants, Other applications
include law enforcement, firefighting,
medical diagnostics and treatment,
and more.

Another example is in the routine
inspection of incoming materials. The

(Continued on page 52)
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BY ANTHONY J. CARISTI

Let this circuit switch on
your vehicle’s headlamps
whenever you turn on your
windshield wipers. Use it

BUILD AN
AUTOMATIC
HEADLAMP

CONTROL

to help prevent accidents, and, in some places, to obey the law.

ircuits like the Aufomatic Head-
‘ lamp Confrol described in this

article will eventually be part
of many vehicles manufactured in the
United States. In fact, this type of sys-
tem is already standard equipment
on af least one line of domestic luxury
cars. The purpose of such units is to
ensure that the headlamps of a vehi-
cle are automatically lighted when-
ever the windshield wipers are
operating.

About 16 states already have a law
on the books that requires drivers to
have their vehicle’s headlamps on
during inclement weather, and other
states are sure to follow. Also, studies
have shown that the accident rate is
substantially reduced when auto-
motive headlamps are on during
daylight hours.

Of course, it is easy for the driver to
turn on the headlamps when re-
quired, but there are several impor-
tant reasons to build and install this
electronic module. First, it is com-
pletely automatic. There is no need to
remember to manually turn on or off
any switch, As a result, the driver al-

ways obeys the law, and there will nev-
er be an occasion where the battery
goes dead when the headlamps are
inadvertently left on after parking the
vehicle,

Second, the Control circuit provides
enough current fo the headlamps to
make them visible to other drivers, but
does not deliver full power. This is ac-
complished without the use of bulky,
heat-producing power resistors. Using
pulse modulation, the circuit operates
the headlamps at about a 30% duty
cycle, which minimizes the load on
the alternator and battery, and has
virtually no effect on headlamp fila-
ment life.

With the Automatic Headlamp
Control, you will never be given a
summons when you forget to turn on
your lights, and its automatic feature
can help avoid an accident. Those
reasons alone should prompt you to
build and install this low-cost circuit.

Some other features of the Control
circuit are its relatively small size
(which allows you to place it any-
where in the engine compartment of
your vehicle), and the fact that it has
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no operating controls or adjustments.
Once installed, the Control has no
effect on normal headlamp opera-
fion except to automatically illumi-
nate the lamps whenever your
windshield wipers are on.

Circuit Description. The schematic
for the Automatic Headlamp Control
is shown in Fig. 1. At the heart of the
circuit is IC1, a 555 timer chip that is
operated as an astable or free-run-
ning multivibrator. The frequency of
operation, about 40 Hz, is determined
by the values of R2, R3, and C2. The
duty cycle of the oscillator is set to
about 70% by the ratio of R2 to R3.

The 555 is operated by the 12-volt
DC power source that appears across
the windshield-wiper motor assembly.
Thus, the circuit oscillates only when
the windshield wipers are turned on.
Components R1, D1, and C1 protect
the circuit from voltage transients that
may appear on the power line of the
vehicle,

A P-channel power MOSFET tran-
sistor, @1, is used to deliver current to
the headlamps. Power-diode D3 iso-
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Fig. |. Here’s the schematic for the Automatic Headlamp Control circuit. Note the
pinouts of MOSFET Q! and power-diode D3.

lates the Control module from the
normal headlamyp circuit of the vehi-
cle. As we'll see later, both @1 and D3
need to be placed on a small heat-
sink fo dissipate the amounts of heat
that they generate.

When the windshield-wiper motor is
at rest, the oscillator circuit is dormant,
and Q1 is biased off by R4. Once the
wiper motor is turned on, IC1 oscillates
producing a waveform that is cou-
pled to the base of Q1 through C3. As
a result, @1 turns on with a 30% duty
cycle. During the time Q1 is forward
biased, battery voltage is present at
the anode of D3. Pulses of current
then flow into the low-beam head-
lamps. illuminating them to some-
what less than full brightness.

A 10-ampere fuse, F1, protects Q1
and D3 from any possible excessive
current. Such conditions can arise as
a result of short circuits or malfunc-
tions in the vehicle’s electrical system.

Construction. The author’s pro-
totype for the Automatic Headlamp
Control consists of a single-sided
printed-circuit board mounted to a
small heatsink. Any heatsink may be
used as long as it contains a flat
mounting area that’s large enough to
accommodate the PC board and the
two TO-220AB-size semiconductor
components, Q1 and D3.

If you wish to build the circuit on a
PC board, you can either etch your
own using the full-size template
shown in Fig. 2, or order an etched
and drilled board from the source
mentioned in the Parts List. Alter-
natively, you can hard wire the circuit
on a perforated board, making sure

you keep the board compact
enough to fit on your chosen heatsink.
Excellent project-building techniques
must be used, though:; its a harsh en-
vironment under the hood of a vehi-
cle.

For those building the circuit on a
PC board, a parts-placement di-
agram is shown in Fig. 3. Before start-
ing. clean the copper side of the PC
board with steel wool to remove any

1 -7/8 INCHES ——— ==

Fig. 2. Ifyou d like to etch your own PC
board for the Control module, use this
full-size template.

dirt, oxidation, etc. When the board’s
thoroughly clean, begin by installing
the resistors. Then solder the capaci-
tors to the board, observing correct
placement of the electrolytic units.

Solder four insulated, 18-gauge
stranded wires (about 12-inches long)
to the board next to facilitate connec-
tions to the vehicle (the wires will also
make bench testing easier). You
should use different-colored wires to
prevent confusion.

Mount diodes D1 and D2 next, as
shown in the diagram. Then connect
D3 and Q1 to the board, using the
pinouts shown in Fig. 1 and the la-
beled points shown in Fig. 3. as guides.
You can simply bend the leads of @1
and solder them to the board, but you
will need to use short, insulated, 18-
gauge stranded wire leads to con-
nect D3 (as you can see in Fig. 3, the
pads are not adjacent). Caretully
bend up the anode and cathode
wire terminals of the diode before sol-
dering them to the leads. Be sure the
wires and solder connections do not
short out each other or anything else.

The last component to install is IC1.
Do not use a socket for this part. In-
stead, solder itdirectly to the board for
reliability, because the circuit will be
subjected to the vibration and harsh
environment of the engine compart-
ment of your vehicle. Before soldering
the IC, be absolutely sure it is properly
oriented as shown in Fig. 3. Be careful;
it is difficult to remove a multi-pin IC
from the board once it has been sol-
dered in place.

When the printed-circuit board is
completed, examine it very carefully
for opens, short circuits, and bad sol-

19 - +12V +12V
HEADLAMPS =7 EXR (BATTERY) (WIPERS)
o . :
SCoe
ol 21 )
¢ " DI¥ Rl
| R
ol | + |
R ' c1

TO
CIRCUIT
COMMON

Fig. 3. Use this parts-placement diagram as a guide when assembling the Control
board. The pins of Ql and D3 are labeled 10 make off-board assembly easy.

WWAAadaericanradiohisterv-com

$01U0.109|3 Je|ndod ‘2661 Aieniqa4

(2]
w


www.americanradiohistory.com

February 1997, Popular Electronics

w
h Y

der connections, which may appear
as dull blobs of solder. Any solder joint
that is suspect should be redone by
removing the old solder with deso-
Idering braid, cleaning the joint, and
carefully applying new solder. It is far
easier to correct problems at this
stage rather than later on if you dis-
cover that the circuit does not work.

Figure 4 provides drilling informa-
fion for the heatsink used in the au-
thor’s prototype. Two holes are used to
mount the printed-circuit board, and
the other two are used to mount @1
and D2. The location of mounting
holes, used to secure the heatsink to
the vehicle’s chassis or sheet metal,
are left up to the discretion of the
builder.

‘?E &7

PARTS LIST FOR THE

AUTOMATIC HEADLAMP
CONTROL

SEMICONDUCTORS

ICI—LMS555CN or equivalent Limer,
integrated citeuit

(N—IRFSZ ) Pchannel MOSFET

D1-——1MN4004 or equivalent silicon
diode

D2—IN4148 or equivalent silicon
dinde

D3—S5ilicon power diode, 13-ampere,
K kvolt (Mouser 319-D2H5L. or
equivalent)

RESISTORS

(Al resistors ars Yi-wall, 5% unis.)
E1—22-ghm

R2—150,000-0hm
R3—100,000-0hm

E4—10 (KK)-ohm

CAPACITORS

Cl—I0-pF 25-WVDC. radial
electralytic

C2—0.1-pE ceramic-disc

C3—10-pE 25-WVDC, radial
electrolvtic

ADDITIONAL PARTS AND
MATERIALS

Fl—10-ampere slow-blow fuse

Printed-circuit materials, heatsink,
fuse holder, machine screws and
matching hex nuts, fiber shoulder
washer, mica insulator, wire nuts,
test lamp, electrical tape, 18-gauge
stranded hookup wire, solder,
hardware, etc.

Mote: The following parts are
available from A. Caristi (69 White
Fond Road, Waldwick NJ 07463}
etched and drilled PC boand—
£9.95; IC1—52.50; Q1—89.30;
D3—54.75, Please add $35.00
postage and handling.

- Ca L —
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Fig. 4. This heatsink drilling template

was used to make the author's prototype.

Make sure the transistor and power
diode will lie flat on the heatsink. Then
mount the PC board to the heatsink
using suitable hardware and two plas-
tic spacers, about Yie- to ¥-inch thick
to prevent the circuit from shorting out
to the metal. Small spacers can be
fabricated by cutting a Ys-inch-long
spacer in half,

Itis important that proper mounting
hardware, including plastic spacers
and a mica insulator, be used to
mount @1. Figure 5 illustrates how the
insulating shoulder washer, mica, and
fransistor are assembled. Power-di-
ode D3 is an isolated component and
no insulation is required. However,
heatsink compound should be used
on both semiconductor parts to max-
imize heat transfer to the metal.

Do not attempt to install the circuit
board in the vehicle at this time. It
must first be tested to ensure that it is
working properly.

Preliminary Test. To perform the ini-

tial test a 12-volt DC source is required,
You'll also need a DMM. If available,
an oscilloscope may be used to dis-
play waveforms. A small 12-volt auto-
motive-type lamp such as a
number-1157 unit can be used as a
test load to simulate the headlamps
of the vehicle. Be sure the DC power
source is capable of driving the re-
quired lamp current. Figure 6 illus-
frates the preliminary test setup you
need to assemble.

Before applying power, take aresis-
tance reading between the metal
tab of Q1 and the heatsink to verify
that the resistance reading is infinite, If
not, check and correct the assembly
according to Fig. 5.

Connect the negative side of the
power supply to circuit common.
Then attach the positive side of the
supply to both the +12-volt battery
and wiper connections. Finally, con-
nect the test lamp between the cath-
ode of D3 and circuit common. Turn
the power supply on.

The lamp should be lighted with less
than normal brightness. This can be
verified with a DMM, which will indi-
cate an average voltage of about 3
volts across the lamp.

Disconnect power from the +12-
volt wiper wire only. The lamp should
be extinguished.

If the circuit performs as indicated,
the preliminary test is completed.
Otherwise, troubleshoot the circuit to
focate and repair the fault. Visually
inspect the board for shorts again,
then double-check the orientation of
all semiconductor components, and
of C1and C3.

If no fault is found with the assembly,
connect an oscilloscope probe to pin
3 of IC1 to ascertain that it is oscillat-
ing. If not, try a new chip. If IC1 is oper-
ating, replace Q1.

When the board is operational as
described, it is ready to be instalied
info the vehicle. Lets take a look at
how to do that.

.HEX FIBER

-~

= H“/ NUT __-SHOULDER WASHER
E.T: , r

Qi

=4 __—HEATSINK

o .-:-" i
"~MICA INSULATOR
I ~—--FIBER SHOUL.DER WASHER

e - MACHINE

SCREW

Fig. 5. MOSFET QI must be mounted to the heatsink as shown here.
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1776 East 17th Street
Cleveland, OH 44114

(216) 781-9400 « 1-800-243-6446

independent study from CIE will give
you the skills you need to win your own
independence in a
successful career.

At CIE, we pride
ourselves in keeping
pace with the latest
developing technolo-
gies. In turn, this
assures our students
that upon graduation
they can mesh
seamlessly into a
variety of exciting and
rewarding technology-
based careers.

Back in the 1930’s,
we specialized in
teaching radio and
television sciences.
Today, it's computer
technology, program-
ming, robotics, broad-
cast engineering,
information systems
management, and the
electronics behind it all.

But some things
have not changed, like
the desire of CIE’s
faculty and staff to see
their graduates succeed.

That is why at CIE we teach not only
the hands-on, practical aspects of
electronics technology, but also delve
into the “why” behind today’s technol-
ogy. Why does it work the way it does?

The insights to be gained from such
a broad, rich and comprehensive

- an Education.

YES! Please send me more information on:
CIE’s Associate Degree Program

CIE's Career Courses

Name

Electronics Technician

World College’s Bachelor Degree Program

education at CIE matches or
exceeds thase gained through
traditional commuter
institutes while
providing an educa-
tion schedule to
match your commit-
ments and lifestyle.

Our patented
learning program is
specifically tailored
for independent
study and backed up
by a caring team of
professional educa-
tors who are at your
call whenever you
need their help.

At CIE, we'll
match our training
with your background
and career goals and
help you decide
which of the many
career courses that
we offer suits you
best. We offer an
Associate Degree
Program and through
our affiliation with
World College a
Bachelor Degree
Program.

If you have the sincerity, the
smarts and the desire, CIE can
make it happen. CIE is already the
institute of choice for many Fortune
1000 companies. Why shouldn't you
be next?

Address

City

Phone:

Check for G.1. Bill
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CIRCUIT BOARD

Fig. 6. Here’s how to wire up the
Control board so that you can perform a
preliminary test without connecting the
circuit to your vehicle.
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Fig. 7. Your vehicle’s windshield-wiper
circuit could work either by ground-
control (A) or + 12-volt switching (B).

Installation. You will need some
more 18-gauge wire, preferably of
matching colors to the leads you al-
ready attached, to make the con-
nections between the Control mod-
ule and your vehicle’s electrical
system. Wire nuts may be used if desir-
ed.

Afuse holder should be soldered to
the wire that leads to the +12-volt
battery connection. You can obtain

an inline fuse holder, as well as a 10-
ampere slow-blow fuse, from an elec-
fronics supply house or automotive
parts dealer. Insert the fuse at this
time.

In order to accommodate all vehi-
cles with electric windshield wipers
the instaliation wiring is accomplished
in either of two ways. The method you
use will depend upon whether the
dashboard switch in your vehicle con-
frols the ground return for the wiper-
motor relay coil or if it controls +12
volts,

Figure 7A illustrates a typical wiper

WIPER =
“MOTOR VEHICLE | =
]
ASSEMBLY BATTERY |

L4

T~ SELECTED
TERMINAL*

WIPER
POWER
SOURCE

*SEE TEXT

A

VEHICLE

CIRCUIT BOARD  BATTERY

SELECTED
~TERMINAL*

7173
WIFER
MOTOR

ASSEMBLY -
*SEE TEXT

Low
BEAMS

Fig. 8. If the wire you choose for
connecting the wiper assembly (see text)
is at + 12 volts potential with the motor
off. and zero volts when it is on, use the
connection diagram shown in A to install
the Control module. If the selected wire
is at zero volts with the wipers off, and at
+ 12 volts when they are on, use the
diagram shown in B.

unana a2 aricanradichicton, com

circuit that uses ground-return control.
The dashboard panel switch provides
the ground return for the relay coil,
and a second pair of contacts shorts
out the high-speed resistor that is
placed in series with the shunt field of
the motor.

Figure 7B illustrates a +12-volt
switching system. Here the panel
switch controls power to the relay coil,
and a second pair of contacts is used
to short out the high-speed resistor
when low speed is selected.

Notice that in both circuits the relay
coil wire changes voltage level when
the wiper motor is operated at either
speed. This is the wire that must be
identified.

To determine which circuit is ap-
plicable to your vehicle, take a DC
voltmeter and check the potential of
all wires leading to the wiper motor
assembly. Make sure the ignition is on,
and set the dashboard wiper switch
to each position, including off.

Figure 8A should be used asa guide
when installing the Control module if
the selected wire is at +12 volts po-
tential with the motor off, and zero
volts when it is on. Figure 8B should be
used if the selected wire is at zero volts
with the wipers off, and at +12 volts
when they are on.

If necessary, refer to a shop manual
or ask a qualified automotive techni-
cian or the dealer to determine which
circuit is applicable to your vehicle.
That could save you some frouble if
you're not sure.

Before starting the actual installa-
tion, disconnect the negative (chas-
sis) wire from the vehicle’s battery. This
will ensure that no inadvertent short
circuit occurring during installation
will cause damage.

The module should be placed at a
location in the engine compartment
of the vehicle where it will be pro-
tected against damage and dirt. Ex-
tra heat dissipation may be obtained
by securely mounting the heatsink fo
any metal part of the vehicle, using
heatsink compound to attain max-
imum heat transfer. If desired, a plastic
cover may be placed over the as-
sembly to protect it against grime and
grease, Itis preferable that the assem-
bly be mounted near the front of the
vehicle where it is close to the head-
lamps. Be sure 10 choose a location

for the project that is protected
(Continued on page 56)
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CRUISING THE
LOWEST
Ham BANDS

BY KARL T. THURBER, JR.

ust the higher frequencies
always be “better” frequen-
cies? While technology dic-

tates the exploration and use of ever-
higher frequencies, there still is con-
siderable interest in the other end of
the electromagnetic spectrum. By the
“other end,” we mean the basement:
longwave (LW) and mediumwave
(MW),

In this article, we'll explore the two
lowest ham bands: the Federal Com-
munications Commission (FCC) “Part
15" no-license frequency allocations
of 160 to 190 kHz and 510 to 1705 kHz.
Allocations in those ranges are re-
ferred to as LOWFERS (Low Frequency
Experimental Radio Station) and
MedFERS (Medium Frequency Experi-
mental Radio Station). Sometimes,
you'll see hobbyists who focus on
those bands referred to as LOWFERs or
MedFERs (both with a lowercase "s”).
The terms were coined by Ken Cornell,
W2IMB, who for years operated the LW
beacon “KEN” on 187.5 kHz, and who
now operates the MW beacon with
the same ID on 1652 kHz.

You'll find LowFERS and MedFERS
pursuits fun and technically reward-
ing. And, if you keep emissions within
the band, you can try all sorts of mod-
ulation methods and transmission
modes. Has this been alimited area of
exploration? Not exactly. While many
experimenters also are licensed
hams, many others are not.

But before we get to the exploring
of the bands, lets examine the rich
history in LW and MW for LOWFERS and
MedFERS. We'll begin with a look at LW
in the "good old days” of radio.

Longwaves. Much radio pioneering
was on LW That spectrum below the
AM broadcast band is where wireless

Join us for a look

MFJ SW/MW/LW TUNER
Mode! MFJ-858

at the most unusual ham bands—LowFERS and
MedFERS—and the equipment used to explore them.

originated. For a long time, the view
was that higher frequencies, the so-
called shortwaves (SW) lying above
the AM standard broadcast band
(BCB), were useless terra incognita
(see the “Electromagnetic Spectrum”
box). This is explained largely by tech-
nology-—it then was much easier to
generate radio frequency (RF) energy
atlonger wavelengths than at shorter
ones.

LW frequencies were the place to
be until the early 1920s, when radio
amateurs moved ever-higher to es-
cape interference from commercial
stations. Amateurs made an impor-
tant discovery: the higher the fre-
quency, the greater the communica-
tions range. When that word got out,
most hams rushed to the higher fre-
quencies.

Then, LW went into a decline that
only began fo be reversed after World
War |I; even foday, LW is largely ne-
glected by shortwave listeners (SWLs).
LW’ renaissance is due in part to rec-
ognition of propagation charac-

WaAAMsakRericanradiehistorv-com

teristics that actually make LW
superior to SW for some tasks such as
radio determination, military emer-
gency communications, and time-
keeping and frequency transmissions.

Longwave Inhabitants. You're prob-
ably familiar with MW, especially the
AM BCB. now 535-1705 kHz. But LW,
from 30 to 300 kHz. offers listening
largely unknown to SWLs. The heart of
the LW region has plenty of activity.
There you'll find signals from time and
frequency stations, broadcasters, mili-
tary and emergency communica-
tions, unlicensed but legal experi-
menters {more on them later),
radioteletype stations, radio deter-
mination (radiolocation and radi-
onavigation), and some unusual
signals (see Table 1 for both LW and
MW frequency allocations).

The 150-285 kHz band is a popular
broadcast band in Europe, North Af-
rica, the Middle East, and Asia, where
LW broadcasters use high-power
fransmitters and large antennas to
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TABLE—1

Band (kHz) Service
30-70 Fixed stations and maritime mobile
59-61 Standard frequency stations (WWVB at 60 kHz)
70-90 Fixed stations/radiolocation/radionavigation
90-110 Radionavigation (LORAN-C at 100 kHz)
110-130 Fixed stations/maritime mobile/radiolocation
130-150 Fixed stations/maritime mobile
150-285 Foreign broadcasting (but not in the U.S.)
160-190 Fixed and 1750-meter “Part 15" band (U.S.)
190-435 Aeronautical and marine beacons (radionavigation)
200-285 Aeronautical mobile stations
285-325 Marine radionavigation
325-405 Aeronautical and marine radionavigation/aeronautical mobile
405-415 Marine radionavigation (including 410-kHz

radio directionfinding)
415-490 Maritime mobile (maritime coast and ship telegraphy)
490-510 Mobile (500-kHz distress and calling frequency)
510-525 Aeronautical radionavigation/marine

radionavigation/512-kHz ship calling/
coastal stations/beacons/NAVTEX

510-1705 Experimenters’ Part 15 “Top End” band in U.S.
525-535 Traveler's Information Service (TIS)/Highway

Advisory Radio (HAR) on 530 kHz
535-1605 Standard AM Broadcast Band (in the U.S.)
1605-1635 Traveler's Information Service/Highway

Advisory Radio stations
1605-1705 Extended AM Broadcast Band (in the U.S.)
1705-1800 Radiolocation
1800-2000 160-meter amateur-radio band

make their signals as strong as possi-
ble. As a result, station range is much
greater than on the MW BCB, which
tends to be almost useless at night
because of mutual interference.

There are few LW broadcast enthu-
siasts in the United States. This is pri-
marily because relatively few re-
ceivers cover LW, and it's hard for US.
listeners to pull overseas broadcasters
through the interference from the ra-
dio beacons in our hemisphere,

LW Stations. Some of the most com-
mon W stations are radio-naviga-
fional aids, or radio beacons. You'll
find them between about 190 and
405 kHz and also 510 through 525 kHz
(anything above 300 kHz technically is
MW, but we won't split hairs).

Some are aeronautical beacons,
others are marine. Both employ slow
amplitude modulated Morse code,
making them easy to ID. Both are
sources of DX, especially at night, al-
though the majority are low powered
with a daytime range of about 200
miles. While signals from radio
beacons, which may run several hun-
dred watts, have been received out
to 1000 miles or so, DX contacts on
1750 meters of 150 miles are fairly un-

usual. But beacons are thinning out, as
Global Positioning System (GPS) satel-
lites and VHF/UHF airport equipment
are used increasingly.

Around 100 kHz, you'll find LORAN-C,
which is a radio-navigation system
used by ships and planes to accu-
rately determine their position. Spe-
cial receivers pick up the signals from
the network of 100-kHz transmitters at
various points throughout the world,
and analyze minute signal fime-of-ar-
rival differences from multiple sites to
calculate position. However, this sys-
tem slowly is going out of favor as GPS
usage increases.

You'll also come across the Ground
Wave Emergency Network (GWEN],
which is a system of LW sites that form
an emergency network to provide
command and control communica-
tions in the event of nuclear attack.
GWEN is designed to overcome nu-
clear-caused electfromagnetic pulse
(EMP), relaying teletype messages
and linking strategic alerting sensors
and warning radars. The 2- to 3-KW
stations operate between 150 and
175 kHz. The signals are short bursts of
encrypted digital information that
many listeners describe as ear-shat-
tering.

There are, of course, many other
military, government, and commer-
cial stations on LW that you'll likely
hear. You will also come across several
standard time and frequency stations,
notably on 60 kHz, such as WWVB in
Colorado. Besides 1750-meter sta-
fions, there are other fixed, mobile,
aeronautical, marine, radiolocation,
and radionavigation signals you may
hear. Too. there are “strange long-
wave bedfellows” using Morse, RTTY,
and digital modes only the military
could tell us about—if they wanted to
do so.

Longwave Propagation. How do
signals propagate at IW? Much de-
pends on just how low the frequency
is. At the high end of LW, propagation
isn't much different from the familiar
AM BCB. Daytime propagation there
is limited mostly to groundwave, but
nightfall can extend coverage by
thousands of miles. Medium- and
high-frequency signals are absorbed
by the lower layers of the ionosphere
and the earth, while LW signals are
absorbed less.

The reflectivity of the ionosphere on
LW tends to remain fairly constant,
making long-distance LW communi-
cations much more stable than com-
munications on SW. This is one reason

THE LONGWAVE CLUB OF
AMERICA

Since 1974, LW enthusiasts have had
a “just for us” style forum in the Long-
wave Club of America (LWCA). It was
organized to promote LW DXing, ex-
perimentation on frequencies below
530 kHz, and activity on the 1750-meter
bana.

The LWCA publishes The LOWDOWN
, a monthly newsletter that contains log-
gings, beacon-station information,
LowFERS and MedFERS activities, and
equipment designs for both reception
and transmission. There are several col-
umns and features that cover beacons,
LW loggings, the 1750-meter band, and
special interests such as earthquake
and geophysical monitoring. The
LOWDOWN is the best single source for
LowFERS and MedFERS activities: it
contains up-to-date listings of enthusi-
asts, their callsigns, frequency of oper-
ation, and other operational charac-
teristics.

Membership in the LWCA and a one-
year subscription to The LOWDOWN is
$18 in the U.S., $19in Canada. and $26
overseas. Information is available from
publisher Bill Oliver at LWCA.
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why LW broadcasting is so popular in
many parts of the world: stations op-
erating on LW can be heard coming
through day or night, every day. LlW
also is ready-made for time and fre-
guency stations, where the stable
propagation doesn't infroduce many
anomaties in received signals.

For a given power, groundwave
range is much greater on LW than on
MW or SW, at the lowest frequencies,
range can be global. In fact, the
lowest frequencies, ELF and VLE can
travel halfway around the world and
penetrate a short distance beneath
the surface.

During the day, LW propagation is
mostly by groundwave. As frequency
decreases, signals propagate in duct-
like or waveguide fashion. The
groundwave fravels over extended
distances because it hugs the earth
and follows its curvature,

There is some skywave propagation
on LW. As frequency approaches MW
frequencies (300 kHz), skywaves be-
come common, especially at night.
During the day, the low frequencies
tendto be slightly refiected from the D
or lowest ionosphere layer. At night,
the D and E layers mostly disappear
and signal absorption decreases. Sig-
nals then can be reflected back to
the earth from the highest
ionospheric F layers as skywave (skip)
signals.

The 1750-meter band enjoys fairly
stable propagation characteristics
but suffers from high noise. There are
relatively few users, so there's little
propagation forecasting in the ama-
teur radio press for 1750-meter
LOWFERS. However, MW propagation is
comparable to the 80- and 160-
meter propagation forecasts in the
ham magazines.

In all types of LW communications,
however, atmospheric noise is a limit-
ing factor. High noise levels plague W,
with the tropical regions being the
worst. Here, thunderstorm static in-
deed can be terrible. Manmade
noise from household and industrial
appliances, light dimmers, and
motors, also affects W reception
greatly.

Other than using a good noise lim-
iter or blanker, about the only receiv-
ing-end fix you can apply to the noise
problem (other than locating anten-
nas away from power lines and build-
ings) is to boost the signal-to-noise

ratfio ot the receiver by using a direc-
tive, noise-canceling antenna such as
a loop, or an "active gain antenna”
with a preamp right at the antenna.
More on them, and some other ways
to help resolve the noise problem,
later.

The 1750-Meter Band. The FCC
allows for some types of RF devices
that don't fall under its other rules in its
Part 16 regulations, "Radio Frequency
Devices.” Part 15 covers both uninten-
tional limited-radiation devices, such
as radios and TV sets, computers, TV
receivers, efc., all of which may gen-
erate radio signals as part of their op-

eration; and intentional radiators,
such as garage-door openers, cord-
less telephones, wireless micro-
phones, and highway and tunnel
radio systems, etc., which deliberately
radiate signals. (Part 15 also prohibits
radiation at certain critical frequen-
cies, such as 100 kHz, where LORAN-C
is used, and 500 kHz, a ship emergen-
cy frequency)

You'll find several interesting provi-
sions tucked away in Part 15. One sec-
fion permits the no-license-needed
use of up to 1watt RF power input and
a 15-meter (50-ft) long antennq, in-
cluding the transmission line and
ground lead. between 160 and 190

I TOP HAT |
=12 FEET

CONNECTING
WIRE

RADIATOR

BASE INSULATOR
GLASS BOTTLE

g

EARTH-GROUND

ALUMINUM TUBING
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WITH INSULATORS
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Fig. 1. Here'’s a typical 1750-meter LowFERS transmitting antenna. Note that the total
length of the antenna, transmission line, and ground lead legally can’t exceed 15

meters.
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kHz. Another section permits similar
MW operation from 510-1705 kHz with
100 milliwatts and a short, 3-meter
(about 10 feet) antenna, again in-
cluding the transmission line and
ground lead. A third Part 15 section,
which we won't be concerned with,
governs other operation in the 535- to
1705-kHz range. This section is mainly
for “carrier current’ and “leaky coax”
systems as used on college cam-
puses, at entertainment parks, and
along roadways.

Some hobbyist experimental sta-
tions operating under Part 15 call their
stations LowFERS (or MedFERS, if on
MW). For years, a small but enthusi-
astic group of experimenters has
been communicating on the so-
called "750-meter band.” running
from 1874 to 1578 meters (160 to 190

THE ELECTROMAGNETIC
SPECTRUM

To see clearly where LW and MW fit
into the electromagnetic spectrum, let's
take a brief look at the spectrum as a
whole, in terms of frequency.

The total usable spectrum generally
is considered to extend from a few Hz to
approximately 300 GHz. This truly im-
mense range of frequencies is broken
up into smaller groupings that are easi-
er to understand and deal with con-
ceptually.

In the lowest range are the frequen-
cies known as the ultra low frequencies
(ULF), from zero to 3 Hz. Just above ULF
lie the extremely low frequencies (ELF);
they cover 3 Hz to 3 kHz. Above that,
from 3 to 30 kHz, are the very low fre-
quencies (VLF). Next come the low fre-
quencies (LF), from 30 to 300 kHz. This
is the upper limit of LW, although some
consider anything below the AM broad-
cast band (BCB) to be LW. The medium
frequencies (MF), or MW, extend from
300 to 3000 kHz (3 MHz).

From 3 MHz to 30 MHz are the high
frequencies (HF). Above them are the
very high frequencies (VHF), from 30 to
300 MHz. The ultra high frequencies
(UHF) extend from 300 to 3000 MHz, or
3 GHz. From 3 GHz to 30 GHz are the
super high frequencies (SHF), and from
30 GHz to 300 GHz, the extremely high
frequencies (EHF).

Of course, people aren't always con-
sistent in labeling frequency or wave-
length. Often, anything below about
500 kHz is referred to as LW, when 300
kHz actually is the dividing line between
MW and LW. On the high end, too,
there's blurring. MW ends and SW starts
at 3000 kHz (3 MHZ), but many consid-
er MW as stopping just above the AM
broadcast band, or around 1705 kHz. IR

The LA-1 Loop Amplifier made by
Palomar Engineers can be used with any
of six plug-in accessory loops 10 cover
LW, 1040 kH:z (for OMEGA), 40-150
kHz (for WWVB), 150-550 kHz, AM
BCB, 160 and 80 meters (including the
MW “top end,” ) and HF t0 16 MH:.

kHz). As we've seen, 1750 redlly isn't a
ham band at all: no operator or sta-
tion license is required. And. as we
have also seen, the FCC rules govern-
ing operation there set forth some
tough requirements, including one
that says that all emissions below 160
kHz or above 190 kHz (in other words,
outside the 1750-meter band) must
be suppressed by at least 20 dB.

The FCC restrictions do make
LOwFERS operation challenging. For-
funately, there are no stipulations as to
emission type: you can use SSB, AM,
FM, RTTY, CW, and other modes. There
are, of course, no restrictions on re-
ceiving antennas or equipment.

Even with the power and antenna
limits, experimenters sometimes span
100, 300, and—uvery rarely—1000
miles or more, mostly with automatic,
one-way beacon fransmissions. From
fime to time, two-way LOWFERS QSOs
take place over moderate distances,

Then, there’s GWEN. lts presence
over most of the 1750-meter band has
forced activity above 175 kHz;, much
1750-meter action, especially
beacons, has been centered near
189.5 kHz. Most work has been on CW,
though advanced digital modes are
being tried.

Since the FCC frowns on amateur
callsigns on non-amateur frequen-
cies, many operators use either their
initials, old-style telegraphers’ “sines,”
or nicknames as IDs for their two-way

communications or beacon stations.
The Longwave Club of America
(LWCA’s) monthly journal (see the
“Longwave Club of America” box] lists
these beacons.

Is an LW amateur band on the hori-
zon? Well, with the increasing interest
in the 1750-meter band, the Ameri-
can Radio Relay League (ARRL) in
June 1992 approached the govern-
ment regarding a shared amateur ra-
dio band in the LW region. The
proposal has been favorably re-
ceived, at least initially, by the FCC
and other government agencies,
such as the National Telecommunica-
tions and Information Administration
(NTIA). A government study even con-
cluded that amateurs could indeed
use an additional 2180 kHz of spec-
trum space—including a 30 kHz-wide
ham band at 160-190 kHz, but don't
hold your breath waiting for it to mate-
rialize.
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The LW bands are replete with annoving
interference. This low-cost MFJ
“Optimizer’ filter helps you pull out
signals of interest and notch out
interference.

Most countries that use the LW
broadcast band (about 150-285 kHz)
aren’t particularly interested in allow-
ing amateur operation on 1750
meters. However, the German De-
partment of Communications report-
edly will create a ham band around
140-150 kHz in the near future. Many
LowFERS believe this is actually a bet-
ter choice for a new ham band than
160-190 kHz since it's below the over-
seas LW broadcasting band and thus
offers more opportunities for DX, es-
pecially transatiantic amateur W
communications.

LW Receiving Equipment. To most
radio listeners, LW indeed is terra in-
cognita, unknown territory. One rea-
son has been the lack of high-
performance receivers covering LW,
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By the time you tune down to 500 kHz,
most receivers are far less sensitive
than they are on SW. The assumption
apparently is, at LW, you won't be able
to hear anything but the strongest sig-
nals over the noise. However, today
several suppliers sell receivers, receiv-
ing converters, filters, antenna tuners,
loops, and active gain antennas that
make good LW reception possible.

For communications equipment
capable of tuning below the AM BCB,
you can buy a military-surplus re-
ceiver, new or used commercial set,
or a receiving converter. You can
even build your own LW radio. Lefs
look at some of these possibilities:

You can find surplus receivers that
tune down to 150 kHz, or so. Unfor-
tunately, many such radios require res-
toration, and most need modification
for 120-volt, 60-cycle AC. Actually,
most tube-type surplus sets are pretty
old and fired, halfway through the
1990s, so results may be disappointing
if you use them for LW reception.

Possible surplus LW receivers in-
clude the BC-453, BC-1206-A, BC-348,
BC-779, ARB, RAK-7, R-439, URM-41,
RBA, RBL, and R-389 URR. The latter set,
made for the government by Collins
Radio in the 1950s, is a very good ra-
dio whose coverage extends to VLE

The LW bands are covered by a few
older commercial communications
receivers that you might find at used
equipment dealers or at hamfests, but
in view of their age and older tech-
nology, it's best to avoid them. These
radios include the Heathkit DF-2,
Hammariund RDF-10, National
NC-66, Drake SPR-4, Kenwood R-300,
and Realistic DX-300.

Moving upscale, the 1950s-vintage
National HRO-60 still is a good gener-
al-coverage receiver. With its ac-
cessory G, H, and J plug-in coil sefs, it
tunes down to 50 kHz. The Ham-
marlund VLF Super Pro, known as the
SP-600-VLE also is a well-regarded set.

There are some excellent, newer,
LW-capable communications re-
ceivers on the market, too, though
most are expensive. These include the
Watkins-Johnson HF1000 (about
$3800); Drake R-8A ($1060); Japan Ra-
dio NRD-535D ($1200); Kenwood
R-5000 ($1040); ICOM R-71A ($1250):
AOR3000A (51050); and Yaesu
FRG-100B ($590). Others include the
Lowe HF-150 ($600) and HF-225
(8970). All of these radios tune the

1750-meter and MW bands; most
tune as low as 50 or 100 kHz and some
go much lower.

Several good, lower-priced “world
band” radios also tune LW. These in-
clude the Grundig YB-400 ($200) and
Satellit 700 (5$500); Sangean ATS-808
(5170) and ATS-606 ($160); Sony
ICF-2010 ($350), ICF-SW55 ($350), and
ICF-SW7600G ($200); and Panasonic
RFB-45 ($170). However, not all world-
band radios have a beat frequency
oscillator (BFO), needed to receive
CW signals.

Most of these radios are available

R

This Palomar Engineers VLF Converter
lets you receive the low bands for about
380; all you need is a communications
receiver and an antenna.

Obtaining good receiver sensitivity on
LW is often a problem, but you can use a
preamplifier to boost reception. Shown
here is a homebrew, regenerative RF
preamp with LowFERS coils.

through dealers. These include Ama-
teur Electronic Supply, Associated Ra-
dio, C. Crane Co., Electronic Dis-
tributors Co. (EDCOQ), Electronic Equip-
ment Bank (EEB), Grove Enterprises,
Hom Radio Outlet, Lentini Communi-
cations, Universal Radio, and several
other firms.

One of the least expensive ways to
listen to LW, though, is to buy a VLF/LF
frequency converter and hook it up to
your present communications re-
ceiver. Converters are available from
several suppliers, including Palomar
Engineers.

The Palomar Engineers VLF-A Con-
verter is $79.95. It uses a crystal-con-
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trolled local oscillator and a mixer to
franslate the 10- to 500-kHz range to
the 80-meter amateur band, from
3510 to 4000 kHz. A similar unit, the VLF-
S, converts VLF to 4010-4500 kHz for
general coverage (rather than ham-
bands-only) receivers.

At least two firms, Curry Communi-
cations and LF Engineering Co., offer
accessories for LW. These include
equipment for LF and VLF reception,
1750-meter band operation, and VLF/
ELF natural-radio-phenomena detec-
fion. Products include VLF/LF convert-
ers and preamplifiers, active-gain
antenna systems, and wire and loop
receiving antennas, as well as some
esoteric accessories for both VLF and
ELF

As mentioned earlier, one of the LW
reception problems you'll encounter
is noise. Static levels increase greatly
as you go down the dial, so W recep-
fion is marred by natural and man-
made noise. But some accessories
can help in coping with static. Both
automatic noise limiters (ANLs) and
automatic noise blankers (ANBs) can
be effective against certain types of
noise.

The ANL is the older and simpler
circuit, one that merely whacks off
noise pulse peaks, reducing them to
tolerable levels. The ANL usually de-
grades the receivers audio. A noise
blanker is more complex; it effectively
silences the receiver during the noise
pulse. The ANB often is adjustable
whereas the noise limiter normailly is
an on-off device. The ANB doesn't de-
grade audio nearly as much as does
the limiter.

A newer technology involves Digital
Signal Processing (DSP) filters, which
can make realimprovements in 1750-
meter communications. They simu-
late analog filters, varying their
characteristics to react to changing
conditions. They offer superior perfor-
mance in reducing interference on
voice, CW, and RTTY by converting the
received audio, both signal and
noise, to digital data and processing
it. Several firms offer DSP-based filters.
One s JPS Communications, which of-
fers the NIR series noise and inter-
ference reduction units.

DSP also offers the ANC-4 Antenna
Noise Cancelier. Installed at the an-
tenna connector, it cancels locally
generated noise, such as power-line,
computer, and TV noise. This is done
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SUGGESTED READING

Are you interested in reading and
learning more about LW, MW, LowFERS
and MedFERS? Check out these books,
guides, newsletters, and other spe-
cialized publications.

The Low and Medium Frequency Ra-
dio Scrapbook: The “dean” of radio
hobbyists who focus on FCC "Part 15"
bands is Ken Cornell, W2IMB, of Point
Pleasant Beach, NJ. He has self-pub-
lished the Scrapbook for over 20 years.
The latest, 9th edition is a 93-page,
how-to-do-it compendium that offers
you LW information and equipment de-
signs for receiving and transmitting. It
has a general introduction to the 1750-
meter band, details on operating LW
and MW beacons, and an introduction
to LW earthquake and geophysical
monitoring. The book is $17.50,
postpaid book rate, or $18.75 first-class
mail. Checks should be payable to Ken
Cornell.

The Active Antenna Scrapbook: A
second, new scrapbook also is avail-
able from Ken Comnell. It's the Active
Antenna Scrapbook, a 29-page booklet
that has more than you ever wanted to
know about active-gain antennas—
short verticals that have a built-in pre-
amplifier for increasing the signal-to-
noise ratio. The booklet has circuits for
several broadband and remotely tuna-
ble, LW and MW active-antenna de-
signs. Included are designs for
regenerative preamplifiers, which Ken
claims are capable of excellent LW and
MW performance. The scrapbook also
includes reprints of articles from The
LOWDOWN that deal with active anten-
nas and ferrite loops. The booklet is $10
postpaid in the U.S. via first class mail,
or $13.00 for foreign airmail.

The World Below 500 Kilohertz: If you
want to learn more about this part of the
spectrum, this is a good, one-stop tu-
torial on LW, by L. Peter Carron, Jr,
W3DKYV. The 64-page booklet, probably
the only available beginner's book on
LW, offers a nice overview of LW and
introduces many of the "strange bed-
fellows" that reside there. It's available
from Universal Radio for $4.95, plus $2
shipping and handling.

Shortwave Receivers Past and Pres-
ent: Don't letthe word “shortwave™ in the
title fool you. This 1993 blue book, by
Fred J. Osterman, also includes some
excellent LW and MW receivers. It's a
106-page directory of the vital statistics
of more than 200 communications re-
ceivers, tube-type and solid-state, mar-
keted over the past 20 years. It provides
specifications and photos of most of the

before the noise gets into the set.
Front-panel controls let you adjust the
phase and magnitude of the local
interference, leading to deep noise
cancellation. The $175 product works
down to 100 kHz.

receivers. Also included in the book is a
chart showing the new and approxi-
mate used cost of each set. It's $8.95
plus $2 shipping and handling from
Universal Radio.

BBS Radio: The National Directory of
Radio Hobby Bulletin Board Services:
This Tiare book by Mike Witkowski lists
several hundred BBSes devoted to the
radio-communications hobby. The BBS
listings show the board's name, area
code, and telephone number. A loca-
tion also is shown for most listings. It's
$9.95.

The NRC AM Radio Logbook, 13th
Edition: For North American MW AM
stations, this is one tool you'll want. It
includes day and night antenna and
power information, format, hours of op-
eration, address, network affiliations,
etc. Price is $19.95 for U.S. readers and
$20.95 for Canadians; it's $3 less for
National Radio Club (NRC) members.
The Logbook is available from NRC
Publications. (NRC membership is
$24.00 for U.S. listeners, $25.00 for Ca-
nadians. For particulars and informa-
tion on their DX News newsletter,
contact the NRC Subscription Center.)

A DXer's Technical Guide: Now in its
second edition, this 120-page Interna-
tional Radio Club of America (IRCA)
book answers guestions.on MW re-
ceiver and antenna theory and perfor-
mance improvement, receiver accesso-
ries, receiver modifications, and more.
It's available from the IRCA Bookstore
for $6 to members, $8 to others. An
introductory brochure, An Introduction
to Broadcast Band DXing, also is avail-
able for 35 cents. (IRCA membership is
$25.00 for U.S. listeners, $27.00 for Ca-
nadians. For particulars and informa-
tion on their DX Monitor newsletter,
contact the IRCA))

Transmitting Antennas And Ground
Systems For 1750 Meters: For a com-
prehensive background on LowFERS
antennas, order a copy of this book,
edited by Michael Mideke. This is a 60-
page, 1987 collection of articles from
various LowFERS publications. It's
$5.00 postpaid from Max Carter, 46 14th
St.. Wheatland, WY 82201.

Radio Electronics Series of Articles:
You'll find detailed discussion and con-
struction details on VLF through HF ac-
tive antennas, loops, and antenna
tuners in a series of articles by R. W.
Burhans. The series appeared in our
sister publication, Radio Electronics
(now Electronics Now), in the February
through June 1983 issues. Check your
local fibrary for these issues.

LowFERS 1750-Meter Transmit-
ters. There are few if any, commer-
cial LowFERS transmitters and trans-
ceivers on the market today. Butit's not
too difficult to build IW equipment—
most designs use a simple, solid-state,

crystal-controlled exciter and power-
type FET final amplifier. Over the years,
various do-it-yourself LW construction
projects have been described in the
amateur press.

A bibliography of VLF/LF con-
struction projects (1750-meter band
transmitters and transceivers, re-
ceivers, converters, etc) is available
from the ARRL Technical Department;
oryou can download it from the ARRL
BBS (filename VLETXT) or the Long-
wave BBS (see below). You'll also find
that several RF circuits are in Ken Cor-
nell, W2IMB's The Low and Medium
Frequency Radio Scrapbook (see the
“Suggested Reading” box). Other de-
signs appear in the LIWCA'’s journal,
The LOWDOWN.

An important construction article is
“Build Your Own Lowfer Transceiver,”
by David Curry, WD4PLI, of Curry Com-
munications, in the April 1994 QST. He
described a 1750-meter LOWFERS CW
transceiver, the CW-893. The receiver
portion is similar to the military RBL LW
receiver. The transmitter section gen-
erates 1 watt of power input, and it's
VFO (variable frequency oscillator)
controlled.

Curry Communications also offers
a 1750-meter transverter kit, the
SAM-1, which allows any radio ama-
teur with 80-meter capability to oper-
ate on 1750. The unit includes both a
receiver upconverter and a transmit-
ter downconverter that takes an 80-
meter signal from a conventional am-
ateur transceiver and converts it to a
1750-meter signal; it also receives on
1750 and converts the signals to ham-
band frequencies. The firm also ex-
pects to have a 1750-meter SSB trans-
ceiver, a LF synthesizer, and an audio-
receiving processor available in the
near future.

LW Receiving Antennas. There are
many types of horizontal and dual-
polarized wire antennas you can
adapt for LW. LW receiving antennas
are much like those for the 160-meter
amateur band or for MW AM BCB DX-
ing. only on a larger scale. The ARRL
Antenna Book is a good place to start
for antenna basics.

You'll find in antenna books all sorts
of variations on singlewires, longwires,
end-feds, Marconis, and combination
vertical and horizontal Ls for LW re-
ception. As a rule, you should get as
much wire as possible in the air and
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run it well clear of all surrounding ob-
jects and noise sources. Best recep-
tion results on LW usually are achieved
with an antenna that's tuned or trap-
ped to keep out strong local AM BCB
stations.

One classic receiving antenna for
LW and MW is the Beverage, with its
gain and directional characteristics. It
consists of a horizontal wire a wave-
length or more long, sometimes 1000
feet or more, suspended 10 to 20 feet
above the ground and supported at
intervals. The Beverage normailly is ter-
minated at the far end with a resistor
which is connected to a metal stake
that is driven into the ground. I's point-
ed in the direction of the desired sig-
nals.

Any discussion of LW antennas
wouldn’t be complete without a dis-
cussion of receiving loops. Loops are
enjoying renewed popularity on LW
because they can be physically small
vet work well, they can be resonated
or tuned to a particular frequency,
and they can be rotated to take ad-
vantage of their directionality. Most
loops are built to have a figure-eight
pattern.

You'll find loops are quieter than sin-
gle-wire outdoor antennas, are less
prone to swamping by strong local
BCB stations, and can be used effec-
tively to null out noise and inter-
ference. Some loops allow for greater
noise reduction by enclosing the loop
wires in a special, nonmagnetic
shield. This technique can markedly
improve the overall signal-to-noise
ratio of the received signal. However,
you may find poor results with indoor
loops due to noise radiated from
household wiring. Palomar Engineers
and Kiwa Electronics are two reatlly
good sources for various 10op anten-
nas.

Another option is an active-gain
antenna. Such an antenna popular
on LW consists of three main parts: a
physically short, vertical steel whip or
wound coil element; an antenna-
mounted preamplifier; and areceiver
coupler. Some LW buffs assert that ac-
tive-gain antennas they make the
best overall LW receiving antennas, at
least for modest-space, urban loca-
tions. Such antennas can improve re-
ceiver performance by reducing
overall sensitivity to various local noise
sources.

You can mount these antennas

Shown here is a crystal-controlled MedFERS transmitter, circa 1975. It uses an
enameled wire tank coil and is ferrite-rod tuned. You can substitute a slug-tuned VFO

coil for the crystal.

easily outdoors, away from noise and
distracting objects; the amplified sig-
nal is routed to the LW receiver
through a length of coaxial cable
whose shielding minimizes noise pick-
up. Curry Communications, LW Engi-
neering, MFJ Enterprises, and several
others make this type of antenna sys-
tem.

LW Transmitting Antennas.
Designing an efficient antenna for the
1750-meter band is a challenge be-
cause of the FCC’s 15-meter length
restriction. These antennas are very
short, electrically speaking, and they
also have very low radiation resis-
tance.

The best LOWFERS antennas proba-
bly have efficiencies below one per-
cent, and most will be even less
efficient than that. Despite these lim-
itations, if you're resourceful in reduc-
ing loss in the antenna system and
maximizing efficiency in the fransmit-
ter, your signals can be detected over
much longer ranges, especially when
using CW.

For transmitting on 1750 meters, al-
most any antenna will do for casual
experimentation, out to a mile or two.
However, for best results you should
use a short, loading-coil resonated
vertical antenna, fopped with alarge,
horizontal “capacitance top hat,”
and secured with guy wires (see Fig. 1).
A glass bottle insulates the base of the
antennaq, with the loading coil being
connected between the radiator and
the ground system. The center con-
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ductor of the coax feedline is con-
nected to the coil tap. A ground rod
and a 25- to 30-foot or greater radial
system are used. The total length of
the antennaq, transmission line, and
ground lead legally can't exceed 15
meters.

The essential components of a
LowFERS antenna system are the
ground system, a loading network, a
vertical radiator, and a top hat. The
vertical radiator is used in conjunction
with @ substantiat ground rod and a
25- to 30-foot radial system. Typically,
a separate vertical active-gain whip
antenna is used for receiving.

The simplest loading network is a
low-loss, high-Q (quality factor) coil in
series with the antenna, preferably
above the center of the antenna for
optimum efficiency. It tunes out the
capacitive reactance of the antenna
and brings the feedpoint impedance
down to a reasonable level. Aithough
the radiating section can be sloping
or bent, the height above ground is
actually more important in securing
good performance than is the total
length.

A top hat improves the antenna’s
current distribution. When you add a
top hat to a vertical, the top hat
doesn’t radiate, but it increases the
effective height of the vertical
portion.

A good, low-resistance ground is
also very important for a LowFERS
fransmitting antenna. Some LowFERS
get good results with lengths of chick-
en wire forming a ground screen 50
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One of the most popular antennas for MW DX is the loop. loops are small and can sit
on a desk or table where thev can be turned for optimum peak or null. Shown is an
experimental MedFERS dual-rod. ferrite-loop antenna with regeneration.

feet square or larger. Another ap-
proach is to put out a number of radi-
als, each at least as long as the
antenna height, with several of them
terminated at their outer ends in an
earth ground. When a sophisticated
ground system isn’t practical, you can
run connecting wires from the base of
the antenna to all available
grounds—water pipes, metal build-
ings, or wire fences.

Mediumwaves and MedFERS. The
easiest parts of the radio spectrum for
you to explore include the MW AM
BCB. DXing the BCB is an exciting way
to enter the listening hobby, and it
doesn’t require a major investment in
equipment or antennas. All that’s re-
quired is time, patience, and knowl-
edge. The immense popularity of the
BCB helps to explain why many peo-
ple like to transmit in or adjacent to
the BCB.

The U.S. MW AM BCB currently ex-
tends from 535 to 1605 kHz (down to
525 kHz in Canada). To compilicate
things for MedFERs, the FCC has re-
leased a list of allotments for the ex-
panded BCB, 16051705 kHz. Stations
that are experiencing high levels of
interference will begin appearing on
1605-1705 kHz soon. The FCC's objec-
tive in expanding the band was not to
increase the number of AM stations
on the BCB, but to decrease con-
gestion.

This is good news for AM DXers, but
how this expansion will affect Med-
FERS isn't clear. MedFERS have taken
advantage of the relative quiet in this
segment to accomplish amazing DX
with 100-milliwatt transmitters and 10-
foot antennas, under FCC Part 15.

There’s no lack of signals below the
BCB. Up to 405 kHz, there are aero-
nautical and marine beacons aplen-
ty. Other signals include mobile
stations, 410-kHz direction finding, the
500-kHz distress and calling frequen-
cy, the 5§12-kHz ship-calling frequency,
and more beacons from 510-525 kHz.
The main MW inhabitant, of course, is
the 535- to 1605-kHz standard AM BCB
and its extension to 1705 kHzinthe U.S.

Travelers' information Service (TIS)/
Highway Advisory Radio (HAR) stations
and some licensed experimental sta-
fions presently are found in the 1605-
10 1705-kHz “top end” area inthe US,,
along with unlicensed MedFERS Part
15 stations. But they all may be
squeezed by new BCB stations and
will have 1o try to find frequencies with
the least interference.

The DX stations, including MedFERS,
that you're able to receive depend
largely upon MW propagation condi-
tions. Those vary depending upon the
time of day, the season, and other
factors. On MW the single mostimpor-
tant factor for good DX is time of day.
MW signals almost always get ab-
sorbed by the D Layer during daytime.
As a result, most MW signals received
during daytime will arrive by ground-
wave, making reception of signals
over a few hundred miles away un-
usual.

At night, however, the ionosphere
reflects MW signals, making it possible
for signals to be heard at much great-
er distances, up to a few thousand
miles, via skywave. DX reception also
tends to be better in winter than in
summer, due to the season’s lower at-
mospheric noise and longer hours of
darkness.

You also can work MW DX when
your receiving station and/or the
fransmitter are in partial darkness; it's
possible to hear distant stations using
“grayline” or “terminator” propaga-
tion. Most MW DXers log the greatest
number of stations in the hour or two
around sunrise and sunset, especially
in the fall and winter. Most anything
can happen in these turbulent peri-
ods; such times can offer flea-
powered MedFERS transmitters a
chance to come through, atieast mo-
mentarily.

You should keep in mind that Med-
FERS activities are constrained by the
FCC even more than LOWFERS ac-
tivities. The FCC’s rules in Section
15.218 permit MW operation from
510-1705 kHz with 100 milliwatts and a
3-meter (about 10 ft) antenna. This
contrasts with the 1-watt power and
15-meter antenna allowed LOWFERS.
These constraints make it difficult to
be heard at distant locations. Con-
sequently, there are relatively few
MedFERS stations, probably only
about 3060 of them. Most of the ac-
tive stations employ low-power (100-
mitliwatt) CW beacons from
1605-1705 kHz in the top-end areq,
Other beacons tend to cluster around
510-515 kHz. There’s little MedFERS
two-way work,

Of course, MW is popular with frus-
frated radio disk jockeys and others
using home-type AM “wireless mikes”
or “wireless broadcasters,” but their
signals usually don't get very far. Pirate
radio stations pop up from time to
time in and adjacent to the AM BCB,
although this type of MW activity has
decreased inrecentyears. Most of the
pirates appear to have migrated to
around 6950 or 7400 kHz, just below
and above the 40-meter amateur
band, where it's easier to radiate
more of the power they generate. But
we really shouldn't call these stations
MedFERS in that pirates don't operate
under Part 15 or any other FCC rules.

MW Receivers and Transmitters.
Almost any radio capable of AM BCB
DXing can be used in a MedFERS set-
up. However, many radios, even those
designed for quality SW reception,
aren’'t great BCB performers. Some
features you should seek in a BCB/
MedFERS receiver include provisions
for an external antennag, high selec-
fivity, digital frequency display, and a
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BFO. Most communications receivers
and world-band radios cover MW
and meet most of these requirements.

MedFERS transmitters are home-
brew—no commercial MedFERS
fransmitters are offered today. How-
ever, some well-constructed wireless
broadcasters can be pressed into ser-
vice as MedFERS transmitters, es-
pecially if they are modified for crystal
control, and a few homebrew designs
have been advanced by MedFERS
enthusiasts like Ken Cornell.

At least one firm offers a Part 15-
compatible AM transmitter that could
be adapted for MedFERS work.
Ramsey Electronics offers the AM-1, a
$34.95, 100-milliwatt kit that operates
in and adjacent to the standard
broadcast band; its range is up to Ya
mile, depending on antenna and
conditions. (Ramsey also offers sev-
eral low-power, quality FM, FM stereo,
and TV tfransmitters)

MedFERS Receiving Antennas.
MedFERS receiving antennas are
basically what you'd use for AM BCB
reception. Most MW receivers have a
short internal ferrite rod, but suitable
mainly for receiving high-power dis-
tant stations. For more advanced DX-
ing, external antennas offer advan-
tages.

The most common external anten-
na is a randomwire, 50 feet or more in
length. A more advanced wire anten-
na is the Beverage, mentioned pre-
viously. One problem with your using a
wire antenna for MW is the wire’s in-
ability to reject strong local signals.
Most receivers lack the dynamic
range to effectively deal with very
strong signals from a local AM BCB
broadcaster as picked up by a ran-
domwire. Thus, some sort of tuned an-
tenna is best for all but the most
isolated, rural locations.

Much as on LW one of the most
popular antennas for MW DX is the
loop antenna, and it can be either of
two types: ferrite rod or qir-core
wound wire loop. These antennas are
small (1 to 3 feet in diameter) and sit
on a desk or table where they can be
turnedto peak or null received signals
as needed.

Plans for building MW loops are
available through International Radio
Club of America (IRCA) and National
Radio Club (NRC) publications. Also,
Palomar Engineers offers a handy

“Loop Coupler” that facilitates con-
necting an outboard loop to radios
with built-in antennas that dont have
an external antenna jack. Active-gain
antennas also are popular at MW,

MedFERS Transmitting Antennas.
Since there are no restrictions on
MedFERS receiving antennas, sepa-
rate receiving and transmitting an-
tennas generally are used. Unfor-
tunately, the FCC'’s 10-foot antenna
limit doesn't leave room for flexibility.

Designing a satisfactory transmit-
ting antenna will take some head-
scratching and trial and error. One

Many BCB radios have built-in loop
antennas, but no connector for an
external antenna. This Palomar
Engineers Loop Coupler will
magnetically couple an antenna to a
radio’s built-in antenna. ‘

simple option is to attach a 10-foot
window-mounted wire o the Med-
FERS transmitter, located on a desk
near the window. A few operators
have reported success with transmit-
fing loops, but these haven't caught
on.

Roof-mounted vertical pipe anten-
nas, usually with a top hat of stiff wire
or metal tubing, and often with a
loading coil, and with ground radials
laid out over roof shingles, are popu-
lar. You can install the transmitter in an
outdoor shed (preferably metal) and
mount the antenna on its roof, feed-
ing audio, power, and control cables
to the transmitter for remote opera-
tion from your home. Often antennas
are placed in the clearest part of the
yard.

Low-Band Web Sites. Several fec-
tures of the Internet are of interest to
LW and MW radio hobbyists. Most in-
teresting of these is the World-Wide
Web. The Web has become an

WAL americanradiohistorv-ecom

organizing system that makes it easy
to find information and move among
various Internet resources. (See the
monthly Net Watch column in this
magazine)

Here are a few Web pages featur-
ing amateur-radio and listener fopics.
Though the focus of most sites is on
amateur radio and SW listening, some
of the sites we list have items of interest
1o LOoWFERS and MedFERS.

Radio Resources on the Internet is
found at http://www.wave-
rider.co.uk/~paulj/radio.html. This is a
very good place to begin your search
for Web-based radio information.

The Radio Netherlands Receiver
Data Bank is at the URL http://
www.rnw.nl/rnw/en/pub/receiverhtmil.

Gilfer Shortwave is at http://
www.pics.com/gilfer/.

The Shortwave Radio Catalog is
found at http://itre.ncsu.edu/radiol.

Kenwood Communications can be
found at the URL http://www.ac-
cessnv.com/kenwood/amateurhtml.

Kiwa Electronics is found at the Web
URL http:/mww.wolfe.net/kiwal.

The ARRL operates the ARRL Web
page, which you can find at the URL
http://www.arrl.org/.

Lowe Technical Services USA is yours
for the browsing at http://www.ex-
change.com/lowe/zts1.htm. Their UK
home page is found at http://imwww.de-
mon.co.uk/lowel/.

USENET Newsgroups. There also
are considerable radio hobbyist re-
sources you'll find in USENET news-
groups. These are discussion groups
that focus on specific subjects that are
the Internet equivalent of online ser-
vice and BBS forums.

To my knowledge, there's no specif-
ic forum dedicated exclusively to LW
or MW. But you may find the discus-
sions and information postings on sev-
eral radio-related newsgroups to be
useful. Some of the more promising
USENET newsgroups are the follow-
ing—their names are fairly descriptive
of their contents:

altradio.pirate

rec radio.amateurantenna
rec.radio.amateurequipment
rec.radio.amateurhomebrew
rec.radio.broadcasting
rec.radio.info
rec.radio.shortwave
rec.radio.swap
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FOR MORE INFORMATION

American Radio Relay League
225 Main St.

Newington, CT 06111-1494
Tel. 203-594-0200

BBS: 203-594-0306

Associated Radio

8012 Conser

Box 4327

Overland Park, KS 66204
Tel. 913-381-5900

€Q Communications, Inc.
76 N. Broadway
Hicksville, NY 11801-2953
Tel. 800-853-9797

C. Crane Company
558-10th St.

Fortuna, CA 95540
Tel. 800-522-8863

Carter, Max
46 14th St.
Wheatland, WY 82201

Cornell, Ken

225 Baltimore Ave

Point Pleasant Beach, NJ 08742
Tel. 908-899-1664

Curry Communications
737 North Fairview St.
Burbank, CA 91507
Tel. 818-846-0617

Davis, John H.

P.O. Box 367

Warm Springs, GA 31830

Tel. 706-672-0964

Longwave/Part 15 BBS: 706-672-0360

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

Gilfer Shortwave

52 Park Avenue

Park Ridge. NJ 07656
Tel. 800-445-3371

Grove Enterprises

PO. Box 98

300 South Highway 64 West
Brasstown, NC 28902-0098
Tel. 800-438-8155

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

Bulletin Board Systems. The Long-
wave/Part 15 BBS System is a hotbed of
online activity. It's operated by
LOWFERS and MedFERS hobbyist and
LOWDOWN columnist John H. Davis,
KD4IDY. The BBS has a great deal of
information on LW, MW, and FCC Part

international Radio Club of America
(IRCA)

P.O. Box 1831

Perris, CA 92572-1831

I{RCA Bookstore

Attn: Phil Bytheway
9705 Mary N.W.
Seattle, WA 98117-2334

JPS Communications, Inc.
P.O. Box 97757

Raleigh, NC 27624-7757
Tel. 800-533-3819

Kiwa Electronics
612 S. 14th Ave.
Yakima, WA 98902
Tel. 800-398-1146

LF Engineering Co., Inc.
17 Jetfry Road

East Haven, CT 06513
Tel. 203-248-8851

Lentini Communications, Inc.
21 Garfield St.

Newington, CT 06111

Tel. 800-666-0908

The Longwave Club of America (LWCA)
Bill Oliver, Publisher

45 Wildflower Rd.

Levittown, PA 19057

Tel. 215-945-0543

National Radio Club, Inc.
And NRC Publications
P.O. Box 164

Mannsville, NY 13661-0164

NRC Subscription Center
Box 118
Poguonock, CT 06064-0118

Palomar Engineers
P.O. Box 462222
Escondido, CA 92046
Tel. 619-747-3343

Ramsey Electronics, Inc.
793 Canning Parkway
Victor, NY 14564

Tel. 800-446-2295

Tiare Publications

P.O. Box 493

Lake Geneva, W| 53147
Tel. 800-420-0579

Universal Radio, Inc.

6830 Americana Parkway
Reynoldsburg, OH 43068-4113
Tel. 800-431-3939

15 activity. It's free and can be
reached at 706-672-0360; log-on pa-
rameters are 8-N-1. You may also wish
fo peruse the Tiare publication, BBS
Radio: The National Directory of Radio
Hobby Bulletin Board Services, by Mike
Witkowski, or the CQ Amateur Radio
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Almanac, for other radio-oriented
BBSes.

Another great BBS is the ARRL Tech-
nical Information Service (TIS). You'll
find that the ARRL has several down-
loadable text files that deal with LW
issues. You can access them and
other amateur-radio- and elec-
tronics-related information via BBS at
860-594-0306, or in the ARRL area in
America Online’s Ham Radio Club
(Keyword HAM or HAM RADIQO). If you
have Internet FTP access, connect to
the oak.oakland.edu FTP site; you'l
find the ARRL files in the “/pub/
hamradio/arrl” directories. ARRL files
also can be reached at the fip ad-
dresses: ftp.cs.buffalo.edu in the
“/pub/ham- radio/gex” directories;
and at mgate arrl.org.

We think you'll find the low bands to
be an interesting complement to the
more conventional aspects of radio
communications. The microwaves
may be more exotic, but there's still a
great deal to learn about W, Twist
your dial as low as it will go, and enjoy
a challenging form of radio you may
not even have known existed, Give W
and MW a listen: with a bit of care,
there’s no telling what you may pull
out from underneath the static! ]

BUY BONDS

,-;Mm@?m\ MULTIMEDIA
v " on the PC!

A, fanRSincar "
d R *|What s Multimedia? What can
X it do for you? It can do lots of
Y Inice things! This 184-page
@ book helps you create your
i 0vn multimedia presentation.
Multimedia applications by people like you can
revolutionize educational and business applications
as well as bring more FUN, FUN, FUN into your
leisure computer activities.

Foonns

ail coupon to:

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

Please send me my copy of Multiomedia on the PC
{PCP120). | enclose a check or money order for $18.95

to cover the book’s cost and shipping-and-handiing
expenses. NY state resident must add local sales tax.

Name _

Address__ S —
Cty  State_ Zip

All orders must be paid in U.S. funds only. Sorry, no
orders accepted outside of USA and Canada. Please
Lallow 6-8 weeks for delivery. MAO2
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BY STUART BALL

itting in front of a keyboard is
Snof always the most practical

way to control your computer.
For example, if you tried to run a com-
puter slideshow for a business presen-
tation, more than a few of those
present might have a hard time
seeing over your head! Or perhaps
you would like to play a simple game
with a few friends, and would prefer
not to have to crowd around the key-
board. In either case, being able to sit
away from the computer white con-
frolling it is desirable. If you build the
Remote-Control Interface described
in this article, you'll be able to do just
that. The unit receives the infrared sig-
nal from your TV or VCR remote con-
troller and transmits the data serially
to your computer.

IR Remote-Control Basics. A wire-
less infrared remote uses an infrared
LED to transmit information to a re-
ceiver. That receiver has a matching
IR-detector diode and circuitry that
extracts the digital information from
the IR pattern.

The IR signal that is fransmitted is a
modulated carrier. That means that a
base frequency is turned on and off o
fransmit the digital information. The
standard carrier frequency for IR re-
motes is 40 kHz. While there is a single
standard carrier frequency, the trans-
mission bit timings and word lengths
vary. All have the following charac-
teristics in common, though:

For starters, the carrier is frequency
modulated. That is, a one bit takes
longer to fransmit than a zero bit. Also,
all carriers transmit & sync bit at the
start of each word. All words are the
same length, and each key that you

Build a
Remote-Control

Interface

for your Computer

Operate your compter from across the room
with any TV or VCR remote controller.

press on the remote will cause a
unigue pattern, with a known number
of bits, to be transmitted.

The sync bit is longer than an ordi-
nary bit; the transmitted carrier is on
for an extended period, then off foran
extended period. That is followed by
the bits of the digital word. The Re-
mote-Control Interface decodes two
common formats: The first format uses
22 bits, each 1.6- to 3.3-microseconds
long. The second format uses 32 bits,
each 1.2- to 2.2-microseconds long.
Another mode in the Interface ana-
lyzes the bit pattern transmitted by a
remote (that will be described later).

Circuit Description. The schematic
diagram of the circuit is shown in Fig. 1.
IR-detector module MOD1 (available
from Radio Shack as part no. 276-137)
contains an IR detector, a 40-kHz filter,
and waveshaping circuitry (all en-
closed in a shielded box). The module
has excellent sensitivity and the ability
1o reject unwanted signals. The mod-
ule provides a TTL-compatible output
that is fed fo one of the inputs of an
8031 processor, U1, which has a multi-
plexed data bus.

Processor U1 decodes the IR dataq,
which is then captured during the first
half of the data transmission cycle of
the 74LS373 octal iatch, U2. During the
second half of the cycle, the data is
fransmitted to the 27256-2 EPROM,
U3, where itis affected by one of three
operating modes (more on that later
on when we discuss the Firmware
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later on) and retransmitted to the In-
terface’s output driver—a MAX232.
That IC, U4, translates TTL signals to
RS-232 levels for the computer. The
connection between the Interface
and the computer is made with SO1, a
DB25S connector.

Power for the circuit is provided by a
9-volt AC adapter. That voltage is reg-
ulated fo 5 volts by a 7805 regulator,
US. Because the voltage is insufficient
to drive the RS-232 line; however, the
MAX232 contains an internal DC-to-
DC converter that generates the +12
volts needed to take care of that.

Construction. The author's pro-
totype was built on a perforated
board and was wired point-to-point.
However, if you are interested in using
a PC board, send an SASE to the ad-
dress given in the Parts List. If there is
sufficient interest, a printed-circuit
board will be made available, and
ordering information will be for-
warded.

If you build the circuit using a perf-
board you can either conenct the
DB25 connector (SO1) to the board
using a 26-pin header, a matching
IDC connector, and a 26-conductor
ribbon cable (wire 26 would have to
be clipped), or you can connect SO1
directly fo the board. Either way, there
are only four connections made 1o or
on the DB25 connector: Pins 4 and 5
of SO1 should be connected to each
other, pin 3 of SO1 should be con-
nected to pin 14 of U4, and pin 7 of

soluonoa3 seindod /661 Arenige
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Fig. 1. As this schematic shows, the Remote-Control Interface has a relatively low parts count. That is made possible by the
configuration of the 8031 processor (Ul) and the EPROM (U3 ), which allows for efficient processing of IR signals that are received by
the IR module, MODI.

REMDTE mote detector from a junked VCR or
television and use it on the board in-
stead. Of course, figuring out the wir-
ing for that approach is up to you.

The 7805 regulator, U5, needs to be

mounted on a small heat sink. Use IC
00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000011

11111111 11111111 11111111 11000001 11000001 10000011 10000011 00000111 sockets for the other four infegrated

00000110 00001111 11111100 00011100 00111111 11111000 01111111 11110000 circuits. Also, when laying out the

11111111 11100001 11111111 10000011 11131111 00000111 11111110 0OOQ1110

00001111 11111100 00011000 00111111 11110000 01110000 13100000 11111111 placement of the components, make

11000001 11000011 10000011 10000111 11111111 OOOO11i0 0OOC11il 11111100 sure that the 10-MHz crystal, XTALY, is

00011111 11111000 00111000 01111111 11100000 11111111 11000001 11111111 .

10000011 11111111 11111111 11111818 11111111 11111181 11111111 11111111 located near U1 (in other words, the

11111111 11111111 11111111 11111101 11111111 £1111111 11131191 11111111 ount of wi ;

11111118 117912113 113811111 11311181 11112111 $1111181 11111113 11111111 el S connggﬂng the two

11111111 11111111 11111111 should be kept to a minimum).
LEEat Power-jack J1 shouid be mounted

Power key - Toshiba TV remote ) ;
to the side of the project enclosure.

Make sure that the jack you use for J1
Chat Mode - Press ESC to end matches the plug on your AC adapt-

Fig. 2. Here's a typical analyzer-mode data block. It was captured on a PC, using er. Any adapter that produces 9-volts

PROCOMM in chat mode. Zeros represent the 'ON’’ carrier condition and ones DC at 500 mA will work fine.
represent carrier “OFF,” or no signal. Each character position represents 150 ) When installing the three 2-pin
microseconds of time. headers, H1-H3, you might want to la-
bel them to make it easy to tell which
SO1 connects to ground. through a hole in the project case. is which. That is important because to
The IR-detector module should be The Radio Shack detector module use the different modes of the Re-
mounted at the edge of the board, so specified for MOD1 is readily avail- mote-Control Interface, you will have

that it can be exposed to IR signals able, but you could remove the re- o use certain jumper configurations

wwWwW-americanradiohistorv. com
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on each of the headers. Mistaking
one header for another will result in
the unit being set improperly.

Firmware Operation. The EPROM
(U3) in the Remote-Control interface
uses firmware with three modes of op-
eration for interpreting the data
stream. The firmware was written in
8031 assembly language, using the
CROSS-16 meta assembler from Uni-
versal Cross Assemblers, and can be
obtained on disk from the source

PARTS LIST FOR THE
REMOTE-CONTROL
INTERFACE

SEMICONDUCTORS

U1—8031 microprocessor. integrated
circuit

U2—74L.8373 octal latch, integrated
circuit

U3—27256-2 EPROM. integrated
circuit

U4—MAX232 TTL to RS-232
converter. integrated circuit

U5—7805, S-volt regulator.
integrated circuit

CAPACITORS

Cl—10-pE 16-WVDC. electrolytic

C2—3.3-pE 25-WVDC, electrolytic

C3. C4—27-pE ceramic-disc

C5. C8-C10—10-pF. 35-WVDC.,
clectrolytic

C6. C7—0.1-pE ceramic-disc

ADDITIONAL PARTS AND
MATERIALS

MODI—Infrared-detector module
(Radio Shack #276-137 or
equivalent)

XTALI—I10-MHz crystal

HI-H3—2-pin hcader

SO1-—-DB25S connector

J1—Power jack (should match AC-
adapter plug)

Pertboard materials, enclosure, 26-
pin board-mount header with
matching IDC connector
(optional), 26-conductor ribbon
cable (optional), AC adapter (9-
volts DC. 500 mA), wire. solder.
hardware, etc.

Note: The following are available
from Stuart Ball (741 Okie Ridge.
Yukon, OK 73099): a 5.25- or 3.5-
inch disk (please specify which)
containing the firmware source
code and hex files for the
Interface—$11.50;

U3, programmed with the code, is
available for $15.00. Oklahoma
residents, please add appropriate
sales tax.

The author’s prototvpe was built on a perforated board. using point 10 point wiring. As
vou can see. the DB25S connecior is atiached 1o the board with a ribbon cable

mentioned in the Parts List, or can be
downioaded from the Gernsback BBS
(616-293-2283). A pre-programmed
EPROM is also available from the
source in the Parts List.

The first mode of operation is called
the “analyzer mode.” In that mode,
the firmware waits for a signal from the
remote unit, then begins sampling the
data stream every 150 microseconds.
After 100 milliseconds of data has
been sampled and stored, it is con-
verted to ASCII for transmission to the
PC. Spaces are inserted every eight
characters, and a carriage return/
linefeed sequence is sent after 72
characters. That mode is infended for
use in decoding the format of an un-
known remote,

Figure 2 shows a typical analyzer-
mode data block. That data was cap-
tured on an IBM-compatible PC, using
PROCOMM (a communications pro-
gramj in chat mode, then printed with
the “print screen” function. In Fig. 2,
zeros represent the “on” carrier con-
dition and ones represent carrier “off,”
or no signal. Each character position
represents 150 microseconds. The
sync signal is on for 9.3 microseconds
(61 continuous on samples) then off
for 4.5 microseconds (30 continuous
off samples). That is followed by a 1-
microsecond zero bit (five on sam-
ples, three off samples), then another
zero, then a 2.2-microsecond one bit
(five on samples, ten off samples). The
complete data pattern for that exam-
ple is as follows:

wWinAM=aimericanradiehistorv-com

Sync 0000 0100 1111 1101 0100 1000
1011 0111

When interpreting data in analyzer
mode, remember that the Interface
samples at 150-microsecond inter-
vals. Therefore, the data has a resolu-
tion of 150 microseconds. In the
example shown, some of the zero bits
have an off/lon pattern of /3, others
have a pattern of 5/2, 4/3, etc. The
one bits have a similar ambiguity. To
find the actual bit timing of an un-
known remote, average the patterns
over several bits.

The second mode, the “encode
mode,” receives IR data and parses it
info a single data byte for the PC. The
IR format has 22 bits, with 1.6- to 3.3-
microsecond bit times. A single output
byte is generated by exclusive-ORing
the incoming data bytes. The data is
not an even mulfiple of eight bits, so
the trailing bits are padded with zeros
for inclusion in the final sum.

The third mode, the “decode
mode,” receives IR data and parses it
into four bytes to the PC. That data
format is 32 bits, with a 1.2- o 22-mi-
crosecond bit time. That is the format
illustrated (in the analyzer mode) in
Fig. 2. In decode mode, the example
shown in Fig. 2 would result in the se-
guence 02FD4887 (h) being transmit-
ted to the host computer,

In the first two modes. the Interface
iooks for a valid sync bit to begin the
datastream. Each received bit gener-
ates an interrupt to the 8031 pro-
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cessor, U1, The first bit, presumably the
sync bit, causes the internal timers to
start. If the time to the next interrupt is
correct for a sync bit, then the time
between the following interrupts is
measured. The one/zero threshold is
determined by the time between bit
edges. Time is measured using one of
the 80315 internal timers.

In all three modes, data is sent to
the PC at 1200 baud. The baud rate is
controlled by one of the internal 8031
timers, and can be adjusted by
changing the firmware. In a typical
application, software in the PC would
receive the ASCIl data from the Inter-
face, and perform some operation
(change screens in a VGA slide show,
for example) when a particular key
was pressed on the remote.

The Remote-Control Interface can
be switched between operation
modes by changing the jumper con-
figuration on two of the two-pin head-
ers, H1 and H2. Header H3 is unused in
the present version of firmware. How-
ever, if you obtain the source code on
disk, you could change the setup of
EPROM U3 to have H3 accommodate
another mode. The first two headers
are encoded as follows:

When H1 is shorted with a jumper,
the Interface is set in analyzer mode
and H2 isignored. If H1is open, the unit
is set into either the second (encode)
or third (decode) mode, depending
upon the jumper configuration of H2,
If H2 is shorted, the unit will have a
data format of 22 bits, with a 1.6- to
3.3-microsecond bit time (which is the
second mode). If H2 is open, the Inter-
face has a 32-bit data format, with a
1.2- to 2.2-microsecond bit time (the
third mode).

Use and Setup. To use the Interface,
first determine which data format is
used by your remote controller, using
the Interface’s analyzer mode. Use a
serial cable to connect the Interface
to a serial port on your computer. The
Interface will send either a single hex
byte (two ASCIl characters) or four hex
bytes (eight ASCII characters) for
each key that is pressed on the re-
mote controller.

Note that the Interface only sends
data to your serial port. To inferpret
that data and have it actually do
something, you will need to either
write or acquire software that will do
so. With a little trial and error, you

should be able to figure out what key
sends what codes to the PC. Once
you have that figured out, assigning
software functions to each key be-
comes easier. Because the Interface
does no error-checking on the data it
receives and sends, you must make
sure that your software rejects any un-
known codes it receives.

Once you have determined what
key does what on your remote, you will
have to label the remote so that you
can remember the functions. Ob-
viously, this project is meant for use
with an off-the-shelf remote. Many re-
motes use a sheetmetal cover with
the key descriptions. If that is carefully
removed, the cover can be repainted
and new legends applied with dry-
transfer lettering. Or, if you are very
careful about masking the keys, you
might be able to paint and re-label
the panel without removing it.

Applications. Remote control of a
multimedia presentation or a soft-
ware demo is probably the most
practical use of the Interface. Nor-
mally, when a piece of software is
demonstrated to a large group, ev-
eryone wants to crowd around the
screen but the person demonstrating
it must be near the PC and the key-
board. With an IR remote controller
and the Interface, sofftware demos, as
well as multimedia presentations and
slide shows, can be controlled.

Here’s a possible application of the
Interface in education: If you have a
remote controller with a 0-9 keypad,
you could use the Interface and an
on-screen calculator program to
demonstrate math problems to a
classroom of elementary students. Of
course, the keys which perform math-
ematical functions will have to be
marked as such; for example, the stop
button could be the one that per-
forms addition (if no key on the re-
mote creates the code fora ™ + " sign,
then the calculator program would
have 1o be altered to accept another
character to cause it to perform addi-
tion).If the numbers displayed and the
monitor are large enough, an entire
class should be able to see.

You can use almost any piece of
software with the Interface, as long as
the software has a reasonable
number of possible commands (the
remote should have enough buttons
to accommodate them). [ |
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MOBILE ASSISTANT
{Continued from page 31)

Mobile Assistant could replace labor-
intensive procedures that now use
handwritten entries on a clipboard,
which must be then manually key-
punched into a remote computer. In-
stead an inspector could speak
information into a microphone that is
connected directly to the belt-
mounted computer.

The canteen-size, IBM-compatible. belt-
worn computer weighs only 2% pounds.
It currently packages a 486-50 MH:z
processor, and a 340-MB internal hard
drive.

The Future. Computer Products and
Service Inc. is already working on a
second-generation Mobile Assistant
that has increased computing power,
weighs less, has improved battery life,
and is less costly. Currently, the basic
Mobile Assistant system costs $10,000.
With peripherals and options, it can
have a bottom line of $17,000 or
more.

Due in late 1996, the new system is
expected to feature a faster CPU run-
ning at from 75 to 120 MHz, plus built-in
multimedia and communications ca-
pabilities. More PCMCIA slots and
special communication antenna
ports will be added. Increased stor-
age on hard drives is planned, with up
10 1.5 GB anticipated. Weight and size
will decrease by 40 percent. A full-
color VGA display is also being
planned. [ |

FOR MORE INFORMATION

Comparter Products & Services. Inc.
12701 Fair-Lakes Circle

Fairfax, VA 22033

Tel, 703-631-6925

Fax: T03-631-6734
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Learn Valuable Skills At Home In Your Spare Time...
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Repair Technician!

Train with the worid’s acknowledged leader In home education
to enter a fast-growing, high-paying computer career!

Now you can train quickly and easily to begin a successful career asa PC
Repair Technician. ICS at-home training offers you complete, comprehensive,
and affordable instruction that will prepare you for promotions, pay raises —
even a new career — in less time than you ever thought possible!

Why pay more for an outdated PC? ICS shows you how to get
the computer you want — at a price you can afford!

Unlike other schools, which include a generic, outdated PC with their PC
repair training — and add as much as $1,500 to their tuition fees — ICS lets
you make your own decision. That’s why our training is so much more
affordable than theirs. Take advantage of the savings to buy a PC that suits
your individual needs — or pocket the cash if you already own a compurter.

What's more, ICS gives you invaluable instruction on how to make the best
PC purchase. Your lessons teach you how to get the computer you want and ADVANCE YOUR CAREER WITH
A+ CERTIFICATION! ICS HAS

give you tips on getting the best price and warranty.

PC Repair Technicians are in demand! THE TEST PREFPARATION
The U.S. Department of Labor forecasts phenomenal growth in this field in MATERIALS YOU NEED!

the years to come. With millions of PCs going online every year, the world

needs men and women with the skills to keep them running. ICS will give you A+ Certification is fast becoming the standard

the skills to take advantage! by which PC Regair Technicians are

Only ICS — the world leader in distance education — offers you measured. In fact, many computer

all these outstanding benefits: manufacturers and servicing companies won't

hire you without it! ICS provides a valuable A+
Certification Test Preparation Kit along with
our complete PC Repair Program, as well as
making it available as a separate program.
We want to make sure you get the credentials
that will get you the job!

® Experience. In our 100 years of existence, ICS has tramed more
than 10,000,000 students! ;

® Recognition. ICS training has been used by
the employees of more than 2,000 leading
companies, including IBM, AT&T, Xerox
and Ford.

* Accreditation. ICS is nationally accredited
by the Accrediting Commission of the

Q‘CA

(o} A+ Certification Program is an industry-wide,
s vendor-neutral program developed and

Distance Education and Training Council in z‘ Sponsor ;ms‘?;e:s :ym?;;;‘%npmmgkchnoloy
Washington DC The Computing Technology Industry
Association® and A+ are registered
Call or send for FREE information — and start toward your trademarks. Allfghs reserved

bright futuretoday! A T
Get the facts about ICS PC repair training. We'll send you a free I School of cOmputer Trainlng

information package that tells you how you can start toward an s
exciting, successful career as a PC Repair Technician. | Dept. PEMS17S
925 Oak Street, Scranton, PA 18515
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22-WATT AMPLIFIER
{Continued from page 29)

the source mentioned in the Parts List).
Though it might get tedious trying to
line up and insert the IC1 pins in the
PC board with the heatsink attached,
this is easier than trying to align the
mounting holes in the heatsink for
mounting to IC1 with the |atter already
soldered to the PC board. Pre-drill the
mounting holes in the heatsink to
match those on IC1.

Apply a thin layer of heatsink com-
pound to the back of IC1; then use two
#6 screws and nuts to attach the
heatsink. Screws should be snug but
not over-tightened as this can
damage the IC. Clean away any ex-

cess heatsink compound; then install -

and soider the IC1 pins info the PC
board. Note the placement of pins 1
and 17. .

Visually inspect for and remove any
solder bridges, cold-solder joints, etc.
Tight places to watch for solder bridg-
ing are around pins 2-5 and 13-15on
the IC. Refer to Figs. 2 and 3 if in doubt
as to whether foils and parts should
be touching or not. After the circuit
passes a sfrict visual inspection, you
can proceed to put the circuit in an
enclosure.

While either a metal or plastic en-
closure can be used to house the Am-
plifier, you should be sure that it is well
ventilated to allow the heatsink to do
its job. Keep in mind that even though
plastic boxes are usually cheaper,
metal boxes offer better shielding and
durability in harsh environments. An
LED in series with a 1000-ohm resistor
can be added into the circuit (fack
soldered onto the V + foil trace and
ground) to serve as a pilot light indi-
cating when the unit is powered up.
There is no provision on-board for a
fuse, but a 7¥2to 5- to 10-ampere fuse
in the power line fo the Amplifier is
highly recommended.

Connectlons. Attach the Amplifier to
your car stereo as follows. First attach
the line-level signal source from the
stereo to the inputs on the board.
Speaker-level signals from car radios
will work if they are single-ended
rather than bridged. The way to deter-
mine this is by checking the loud-
speaker outputs at the back of the
radio. If there is @ common ground

and one lead per loudspeaker, it is a
single-ended output. If there are two
leads per loudspeaker coming out of
the radio and neither lead is common
to ground, it is a bridged output and
should not be connected directly to
the Amplifier. If you do, you will effec-
tively short half the bridge out and
probably damage the radio.

Next connect one pair of your car’s
speakers to the Amplifier. As we men-
tioned earlier, for two pairs of speak-
ers, you should build two Amplifiers.
Heavy-duty, 6- X 9-inch, three-way,
four-ohm, oval loudspeakers are a
good match for the amplifier. While it
may be tempting to use existing, fac-
fory-installed loudspeakers, there are
two things that require caution. First,
many systems do not use the BTL out-
put configuration and may therefore
have only one lead going from the
radio to the loudspeaker. The other
loudspeaker lead may be grounded
1o the loudspeaker frame.

Another concern is the power-han-
dling capability of the existing loud-

speakers; they need to be rated for at -

least 20-watts RMS. In spite of the rat-
ing (in watts), small loudspeakers can
only generate a limited amount of
sound. Within reason, bigger is usually
better, especially for bass response
(bass response falls off sharply as
loudspeaker size decreases, par-
ticularly at higher listening levels). This
amplifier will drive a pair of bookshelf
loudspeaker baxes (10-inch woofer, 4-
inch mid-range, and a dome tweeter,
for instance) just fine, but that type of
loudspeaker box is usually impossible
to mount in a car. The ampilifier will
drive eight-ohm loudspeakers, but will
deliver more power into four-ohm
loudspeakers. Most automotive loud-
speakers are four-ohm, but check
yours to be sure,

Finally, make the +12-volt power
and ground connections between
the Amplifier and your cars electrical
systemn. Test the sound system to make
sure it works, and then secure the Am-
plifier in place. The location of the unit
is entirely up to you, but most people
like to keep ampilifiers in the trunk.

With good front and rear speakers,
two of these Amplifiers will provide ex-
cellent sound and lofs of power. Per-
formance will be as good as
commercial units in this power range
and better than cheap units rated at
“peak” power. [ |

wiaanar amaricanradinhictan, com

AUTOMATIC HEADLAMP
{Continued from page 38)

against engine heat, rain, snow, and
road hazards.

Splice the wire connected to the
cathode of D3 to the low-beam wire
of either headlamp. Do that by re-
moving a small amount of insulation
from the low-beam wire and wrap-
ping the other wire around it. Apply
solder for a good connection and
then insulate it thoroughly with plastic
electrical tape. The lamp has three
wires for either high beam, low beam,
or ground. Be sure to properly identify
the low-beam wire. If in doubt, use a
voltmeter to check which wire is hot
whenthe low beams are operated by
the instrument panel switch.

The free connection of the fuse
holder (the side not connected to the
source of Q1) should be connected to
the positive side of the car battery.
Many vehicles have two wires at this
location, one for the starter and the
other for the electrical system.
Choose the smaller of the two wires.
Solder and insulate the connection
with tape.

Locate the selected windshield
wiper lead as described earlier, con-
nect it to the Control module as
shown in Fig. 8A or Fig. 8B, depending
on which configuration applies
(again, as described earlier). Then
connect the remaining wire of the
module, +12V wipers or circuit com-
mon, to either the windshield-wiper-
motor +12-volt source (which is
switched off with the ignition key) or
the vehicle chassis (ground) as re-
quired.

Replace the ground connection on
the vehicle’s battery. Tighten the
screws or nuts securely. This completes
installation of the control module.

Final Checkout. Testing the circuit at
this point is simple. Start the engine of
your vehicle and turn on the wind-
shield wipers. Check the headlamps
to verify that they are illuminated, but
not at fuil brightness. Verify that the
headlamps stay lit for each of the
speeds of the wipers.

Turn off the windshield wipers. The
headiamps should be extinguished.
This compietes the final checkout. You
and your vehicle are now ready to go!

[ |
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DIGITAL CAMERA
{Continued from page 10)

many other “regular” cameras, and
many of the same old familiar fea-
tures are still there. An LCD panel on
the back of the camera indicates the
resolution setting, flash mode, auto-
focus mode, battery level, zoom
mode, number of pictures taken,
number of pictures remaining, timer
status, erase mode, data copy mode,
and whether a memory card is in-
stalled or not. The number of pictures
taken and remaining also reflects
whether or not a memory card is in-
stalled.

The viewfinder of the 10-C looks
much like any other modern camera.
Looking through the viewfinder you'll
see close-up compensation brackets
for different types of pictures and the
auto-focus target mark (the spot that
the camera will normally focus on).
When the shutter button is pressed
halfway down, the camera will auto-
focus; the picture is taken when its
pressed all the way down.

The 10-C has different auto-focus
(AF) modes for different situations. A
multi-AF mode is used when the sub-
ject is not in the center of the picture.
In this mode the camera uses multiple
infrared beams to focus the lens. A
spot AF mode is used when the sub-
ject is smaller than its surroundings; in
this mode the camera will focus on
the “spot” at the center of the lens. A
focus lock feature allows you to focus
on something and have the camera
hold that focus as you reposition it.

The camera’s 3 x zoom lens can be
used manually to move in and out as
you prefer, or it can be set to work
automatically in the program zoom
mode. In this mode the camera
zooms in automatically depending
on the size of the subject and the dis-
tance to it. A macro mode lets you
position the camera about 19 inches
from the subject for close-up work.

The flash also has three modes. In
the auto-flash mode, the flash will
come on when its necessary. The fil-
flash mode is best used when the
camera needs additional lighting. like
when the subject is darker than its sur-
roundings. A no-flash mode can be
used when you don’t want the flash at
all. One last neat feature is the cam-
era’s built-in timer. This lets you setup a

picture and have enough time to get
in the picture yourself before the shut-
ter clicks.

Software. The Dycam 10-C comes
with all the software you need to im-
port, view, manipulate, and save im-
ages. A supplied cable connects the
camera to a serial port on the com-
puter. The software first imports data
from the camera and then shows you
thumbnails of the pictures. You then
select images you want to load. Im-
ages can be saved in many different
formats, including BMP TIFE JPEG, and
more.

The software also lets you adjust the
images to correct for various prob-
lems. Images can be sharpened, re-
sized, cropped, color adjusted, and
more. Of course you can also manip-
ulate the images to your heart’s con-
tent with your favorite photo-retouch-
ing software. The Dycam software also
lets you control the camera from the
computer if you need to.

Accessories and Limitations. As
mentioned before, the 10-C camera
has a threaded collar around the lens
that lets you add on other lenses and
filters. However, the camera is a view-
finder type, and not an SLR (single-
lens reflex). This means that you look
through a different lens than the pic-
ture is taken through. Therefore, the
effect of any add-on lens or filter can
only be seen in the final picture. How-
ever, pictures taken with this camera
are essentially free, so you can experi-
ment all you want without spending
any money on bad pictures.

We tested out two accessory lenses,
a close-up set and a wide-angle lens.
Both are available from Dycam for
$89 each. The wide-angle lens gives
nearly a fish-eye view of the world,
and allows you to get a large scene in
view without being too far away. The
fish-eye effect can be removed by
cropping and manipulating the final
image. The close-up set is a series of
three lenses that can be stacked to
create the desired effect.

Unfortunately, the Dycam 10-C is
not ideally suited for close-up work.
Detail level in the electronic image is
not equal to a conventional pho-
tograph, and detail is usually what you
wantto see in aclose up. Forexample,
the pictures you see in this magazine
of PC boards and ICs close up could
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not be taken with the 10-C. Actually
they could be taken, but they wouldn't
be clear enough to be reproduced
here. For the most part, any picture
you could take with a non-profession-
al 35-millimeter camera could also
be taken with the 10-C.

If you already own a computer and
happen to take a ot of photographs,
then the Dycam 10-C will be a handy
investment. Even if you are not inter-
ested in a digital camera now, you
soon willbe—you'll have no choice. At
some point the quality and prices of
electronic cameras will be close
enough to conventional ones so that
the savings on developing and film
will be more than enough to make
the purchase worthwhile. In the
meantime, owning an electronic
camera will allow you to do things that
are impossible with aregular camera.

|

FOR MORE INFORMATION

Dycam, Inc.
8414 Eton Ave

Chatsworth, CA 91311
Tal, B1B-998-E008

AMERICAN HEART
ASSOCIATION
MEMORIALS & TRIBUTES
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1-800-AHA-USA1
American Heart Association “’

Timid about getting on the. . .
World Wide Web?

You've heard about the Information
Superhighway and all the hype that goes
with it! Sort of makes you feel timid about
getting on the Web. Put your fears aside! A
new book, The Internet and World Wide
Web Explained, eliminates all the mystery
and presents ctear, concise information to
build your confidence. The jargon used is
explained in simple English. Once the tech-
talk is understood, and with an hour or two
of Web time under your belt, your friends

will believe you are an Internet guru!

To order Book #403 send $6.95 plus $3.00 for
shipping in the U.8. and Canada only to Electronics
Technology Today Inc., P.O. Box 240, Massapequa
Park, NY 11762-0240. Payment in U.S. funds by
U.S. bank check or International Money Order.
Please allow 6-8 weeks for delivery.
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Electronics Library

CABLE COMMUNICATIONS:
Building the Information
Infrastructure

by Eugene R. Bartlett

This book explores the many technolo-
gies now merging into the “information
superhighway,” with a focus on the
cable systems that will form the back-
bone of the highway. The book not only
analyzes the systems that are current-
ly in place, but also reports on those in
development. It provides in-depth dis-
cussions of the work required to inter-
connect and bridge the many systems
into a complete information network.

Written in easy-to-understand lan-
guage with a minimum of technical jar-
gon, the book covers both video and
audio technology in detail. It examines
a wide range of important considera-
tions, describing the types of cables
and wires being used, demonstrating
cable-system transmission and control
methods, investigating cable-system
signals sources, and showing how to
maintain and improve the information
highway. The book also explores the
role played by the information highway
in global telecommunications.

The book features full coverage of
everything from non-conductive cables

58 to coaxial cable systems, from tele-

phone signals and message traffic to
hard-wire controls, from fiber-optic
computer data systems to commercial
applications, and from personnei edu-
cation and training to the present sta-
tus of the information highway in the
world marketplace. A number of help-
ful appendixes cover such aspects as
wire-loop resistance, the velocity of
propagation, broadband noise combin-
ing, frequency testing, satellite ground-
station pointing, and SONET networks
and testing techniques.

Cable Communications: Building
the Information Infrastructure costs $50
and is published by McGraw-Hill Book
Company, 11 West 19th Street, New

York, NY 10011; Tel. 800-2-MCGRAW.
CIRCLE 90 ON FREE
INFORMATION CARD

THE ARRL REPEATER
DIRECTORY 1996-1997
from the American Radio
Relay League

Amateur-radio enthusiasts will be hard-
pressed to find more information packed
into a pocket-sized source than the over
20,000 listings contained in this book.
The 25th Anniversary Edition of the
Repeater Directory features many more
coordinated repeaters than were found
in previous editions and more FM list-
ings as FM has become an increasingly
popular mode of operation for the ama-
teur-radio operator of the 90s.

The handy reference manual
includes repeater locations, frequen-
cies, and other pertinent data for the
United States, Canada, and (where
available) the Caribbean, Central and
South America, Pacific Islands under
U.S. jurisdiction, and parts of Europe. It
provides readers with the information
they need to contact Frequency Coordi-
nators and regional members of the
American Radio Relay League (ARRL)
Spectrum Management Committee and
Digital and Future Systems Commit-
tees. In addition, it features listings of
packet radio Systems and worldwide
propagation beacons. A national listing
of ARRL Special Service Clubs includes
their meeting times, locations, and con-
tact persons.

The ARRL Repeater Directory
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REPEATER
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MORE THAM 20,000 LIETIHﬂi

1996—1997 costs $8 and is published
by The American Radio Relay League,
225 Main Street, Newington, CT 06111-
1494; Tel. 860-594-0200; Fax: 860-
594-0303; e-mail: pubsales@arrl.org;

Web: http://www.arrl.org/.
CIRCLE 91 ON FREE
INFORMATION CARD

BUILDING A 3D
GAME ENGINE IN C++
by Brian Hook

Most game-programming books hand
you a finished game engine—locking
you into someone else’s design from
the beginning—and then tell you how to
add on a few features. it’s easier to pre-
sent a finished product than to explain
everything that developers need to
understand about game programming.

This book takes the opposite
approach. It gives you all the technical
details and know-how, along with insid-
er's shortcuts and tricks-of-the-trade. It
shows you how to build your own cus-
tom engine from scratch, using AST3D,
a powerful 3D graphics library that is
included on the companion disk. The
disk also includes source code for
Borland and Watcom C++ compilers
and an original 3D game engine that
you can use to create your own games.

Together, the book and disk allow
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you to build the game you want, without
having to pay a licensing fee. You'l
learn how to design and develop pro-
fessional-quality games, including 3D
graphics games; implement collision
and boundary detection; and create
“intelligent” entities using artificial-intelli-
gence algorithms.

Building a 3D Game Engine in C++
costs $34.95, including disk, and is
published by John Wiley & Sons, Inc.,
605 Third Avenue, New York, NY
10158-0012; Tel. 800-CALL-WILEY;

Web: http//www.wiley.com/cobooks/.
CIRCLE 92 ON FREE
INFORMATION CARD

INTERNET SECURITY

FOR BUSINESS

by Terry Bernstein, Anish B. Bhimani,
Eugene Schultz, and Carol A. Seigel

Businesses set up Web sites specifical-
ly to encourage people from around the
world to visit, browse, and retrieve prod-
uct information. But by creating an
Internet presence, they also open the
door to some unwanted visitors—some
with mischievous or malicious inten-
tions. How can potential troublemakers
be weeded out?

This book provides business and
managerial perspectives on why,
when, and how to implement internet
security controls. Written for the man-
ager who needs to understand the
dangers that lurk online, the book out-
lines a complete program for securing
a full range of internet and Intranet
services, including firewalls, electronic
commerce, encryption and digital sig-
natures, e-mail, and Internet news ser-
vice. It also contains easy-to-follow

guidelines on how to educate and train
employees to identify and respond to
almost any breach of security, both
internal and external.

Internet Security for Business costs

INTERNET
BECURITY

mRAol ok Buan.

$34.95 and is published by John Wiley
& Sons, Inc., 605 Third Avenue, New
York, NY 10158-0012; Tel. 800-CALL-
WILEY; Web: htip.//www.wiley.com/

compbooks/.
CIRCLE 93 ON FREE
INFORMATION CARD

GETTING STARTED IN
PRACTICAL ELECTRONICS
by Owen Bishop

Electronics can be a fascinating hobby
and a good career choice—but its tech-
nical nature and jargon makes it intimi-
dating for newcomers. This book strives
to answer all of the questions that beset
beginners, from defining the terminolo-
gy to explaining how to use a soldering
iron. Rather than discussing electronics
theory and application in cut-and-dried
text, the book uses hands-on projects
and experiments to illustrate electronics
concepts. Readers learn while doing.
The book is divided into two parts.
The first part, aimed at absolute begin-
ners, explains everything needed to
build the 30 projects presented in the
second part of the book. The opening
section describes what electronic com-
ponents look like, how to handie them,
what to ask for when buying them, and
what they do. it shows readers how to
understand circuit diagrams, how some
simple circuits work, and how to per-
form simple calculations needed to
make circuits work as you want them to.
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It also describes several different con-
struction and troubleshooting tech-
niques.

The 30 projects in the second sec-
tion of the book are divided by degree
of difficulty into three chapters. All of the
projects are powered by battery, so the
beginner is in no danger from electric
shock. Printed-circuit designs are
inciuded.

Getting Started in Practical Elec-
tronics (Order No. BP345) costs $5.95
plus $3 shipping and handling and is
published by Electronics Technology
Today Inc., P.O. Box 240, Massapequa

Park, NY 11762-0240.
CIRCLE 94 ON FREE
INFORMATION CARD

QRP POWER!
compiled by Joel Kleinman, N1BKE,
and Zack Lau, KH6CP/1

A QRP station, by definition, is one that
runs on 5 watts or less. Thousands of
ham-radio enthusiasts know that it real-
ly isn’t that hard to work the world on 5
watts—or 200 milliwatts, for that matter.
Although it's a challenge to run on low
power, QRPers gladly embrace the
task. They enjoy the feeling of accom-
plishment attained when they make
worldwide contacts using less power
than it takes to light a tiny bulb.
Operating savvy, antenna efficiency,
and patience take the place of raw
power.
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Wiritten for experienced QRPers as
well as newcomers, this book provides
everything you need to get the most
out of low-power operating. It contains
the best recent QRP articles from pub-
lications such as QST, QEX, and The
ARRL Handbook, as well as a new, in-
depth article on the popular 40-40
transceiver. The articles cover current
trends in amateur low-power commu-
nications, and present projects that
readers can build themselves, includ-
ing a 40-meter regenerative receiver, a
one-watt transmitter, and circuits to
modify existing rigs.

QRP Power costs $12 and is pub-
lished by The American Radio Relay
League, 225 Main Street, Newington,
CT 06111-1494; Tel. 860-594-0200;
Fax: 860-594-0303; e-mail: pub-
sales@arrl.org; Web: http://www.

arrl.org/.
CIRCLE 95 ON FREE
INFORMATION CARD

THE INTERNET
COMPLETE REFERENCE:
Second Edition

by Harley Hahn

This book is intended to serve as a
guide and a companion on your every
journey into the Internet. Written in a
friendly, first-person style, the book
reassures and entertains readers,
without insulting their intelligence. By
learning how the Internet and its visual
component, the World-Wide Web,
work together, readers learn how to
navigate both with confidence.

The book is organized to make
mastering the Internet and the Web a

logical, comfortable process. It
explains what is needed to connect to
the Internet, how to communicate with
people around the world using e-mail,
chat rooms, IRC, and MUDs; and how
to use browsers to access a variety of
Internet resources, such as gopher,
FTP, Usenet, telnet, and e-mail.
Extensive Web coverage describes
what the WWW really is and how to
use it; Web Pages and Home Pages;
URLs; links, forms, and image maps;
and Web directories and Search
Engines. A 200-page directory to
Internet resources is included.
Throughout the book, icons alert read-
ers to pertinent information that can be
quickly referenced in catalog listings.

The Internet Complete Reference,
Second Edition costs $32.95 and is
published by Osborne/McGraw-Hill,
2600 Tenth Street, Berkeley, CA

94710; Tel. 800-227-0900.
CIRCLE 96 ON FREE
INFORMATION CARD

POWER ELECTRONICS:
Second Edition
by D. A. Bradley

Although power electronics is a rapidly
expanding field, it is often not given in-
depth coverage in engineering class-
es. This tutorial guide to power
electronics is designed to fill that gap
for undergraduate students at the first-
or second-year level.

The book provides complete cover-
age of the field of power electronics,
beginning with a discussion of the
operational characteristics of various
devices and ending with a summary of
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complete power-electronics systems.
It reviews the design and operations of
both AC converters and DC systems.
Numerous worked examples, exercis-
es, marginal notes, and references
reinforce the main text.

A R R R T e

Power
Electronics

The second edition contains an
extensive update of the original book,
along with a new chapter on power
supplies. The worked examples have
also been revised and updated. The
book offers a timely analysis of micro-
computer applications, coverage of
control algorithms, and case studies
obtained from a number of manufac-
turers.

Power Electronics costs $25.95
and is published by Chapman & Hall,
One Penn Plaza, 41st Floor, New

York, NY 10119.
CIRCLE 97 ON FREE
INFORMATION CARD

THE REVOLUTIONARY GUIDE
TO VISUAL BASIC 4
PROFESSIONAL

by Larry Roof

Written for experienced programmers
who are moving to Visual Basic 4.0
(VB4) Professional release (32- or 64-
bit) from either 3.0 or another develop-
ment too!, this book assumes a good
knowledge of the fundamentals of
Visual Basic and of programming in
general. The book focuses on four key
areas for developers using VB4: the
Win32 APIl, Objects and OLE,
Databases, and the VB development
cycle. Each area receives in-depth

continued on page 63
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Compurter
DOS or Windows or Both?

Windows 95 was supposed to
solve the problem of running
DOS applications and games under
Windows. In my experience, it hasn't.
So here's how you can have your cake
and eat it too. Even though there is no
DOS in Win85 (wink, wink), Win95 still
responds to most of the commands
used by DOS 6 to customize the way a
given machine boots.

By using those commands, you can
simultaneously: Set up your machine
to run either “DOS” or Win95, and opti-
mize usage either way. The benefits
will be better system stability and more
efficient operation. Another benefit is
that you'll be able to run Win95 from
the command line, and retum to the
command line to do something else if
necessary.

What we'll do is set up your system
so that it boots to a “DOS” prompt. Of
course, if you tssue the VER command
at that prompt, you'll see something
like the following:

C:\>ver
Windows 95. [Version 4.00.950]

Actually, we won't necessarily boot to a
DOS prompt. We'll use the CONFIG.
SYS menu system supported in DOS6
and Win85 to create machine configu-
rations optimized for different environ-
ments (for example, running DOS
games or running Win95). And best of
all, you can extend the techniques
shown here to add other configurations.

OVERVIEW

What we're going to do is edit sever-
al of Win95’s system-configuration files.
There are numerous ways to make your
system non-bootable if you're not care-
ful, so carefully follow these steps
before doing anything else.

Within Win95, create a boot diskette
using Win95's My Computer, Control
Panel, Add/Remove Programs, Start-
Up Disk.

Still within Win85, start a DOS box.
Copy the following files from C:\ to
the boot diskette: CONFIG.SYS,
AUTOEXEC.BAT, MSDOS.SYS. Note

that all three are text files. However,
MSDOS.SYS may not show up in a
normal directory listing, because it's
normally a hidden file. Therefore, you
can issue the command:

C:\>dir /a

to see all the files in a directory.
Then you can use the ATTRIB com-
mand to make MSDOS.SYS accessi-
ble as follows:

C:\>attrib -r -h -s msdos.sys

Copy the file to the boot diskette; then
add or edit the Options section of the
file to include the following, making
sure you don't delete anything, espe-
cially all those lines full of x’s.

[Options])
BootGUI=0
Logo=0

Save the file. Now rename CONFIG.
SYS and AUTOEXEC.BAT to anything
you want. Close the DOS box, and
shut down Win95, forcing it to restart
the computer.

After the computer reboots, you'll
see the usual “Starting Windows 95...”
message, and then find yourself at a
pure “DOS” prompt. Since you booted
with no AUTOEXEC.BAT, you won’t
have much of a path, and obviously
there will be no device drivers.

Now create a new CONFIG.SYS
with contents as follows:

[menu]
menultem=DOS, DOS (games)
menultem=Windows, Windows 95
menuDefault=DOS, 10
[Common]
[DOS]
[Windows]
Yes, the [DOS] and [Windows] sections

are empty for now. We just need them
there so the menu system will work
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By JEFF HOLTZMAN

properly. Later on, we’'ll add real-mode
device drivers to the DOS section, and
anything else you might require to
the Windows section items listed in
the [Common] section will be executed
by all defined configurations.

Now create a new AUTOEXEC.BAT
as follows:

@ECHO OFF

Echo Processed by both DOS and
Windows!

goto %config%

:DOS
Echo DOS!
goto END

:Windows
echo Windows

:END

Note the environment variable
%config%. It contains a text string cor-
responding to the choice you made at
boot time. Anything in AUTOEXEC.BAT
before the GOTO %config% will be
executed by both configurations. Note
the GOTO in the DOS section. It is
required to skip over the commands in
the Windows section. Otherwise those
commands would get executed too.
Most people deplore the use of GOTO
statements in any type of programming,
but DOS’s (oops—| mean Win95's)
batch language is so wimpy that there’s
no choice.

Now reboot. If you've typed every-
thing correctly, you should see a menu
that allows you to select DOS or
Windows. Then, by inserting the appro-
priate device drivers and utility pro-
grams in the corresponding sections of
the new CONFIG.SYS and AUTOEX-
EC.BAT files, you'll have an optimized
multi-boot setup.

For example, the files | use on my
kids’ machine appear in Listing 1 and
Listing 2. In CONFIG.SYS, note that the
DOS sections load real-mode (DOS
only) drivers for a sound card and a CD-

ROM. The Windows sections load
continued on page 79
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Ham Radio

Winter Ham Activities

ow that it's the dead of winter,

what do you do? Of course, if
you live in southem Califomia or around
Tucson, Arizona you can snicker at the
idea that summer and winter are sub-
stantially different. For most of the
nation, however, winter brings a deep
freeze.

Speaking of cold weather, our cars
(or mobile rig transportation units) are
often difficult to start. | had a ham
uncle, now deceased, who lived in the
Midwest in an area where tempera-
tures of -30 degrees were not uncom-
mon. Car batteries don't crank well at
very cold temperatures. Add to that the
problem of the thick, viscous oil in the
engine requiring more current to over-
come, and the result is a deeply dis-
appointing attempt to get moving
(rah-rah-rah-splutzz is not exactly the
sound that | want to hear from my car’s
starter).

Uncle Julian taught me a little trick
that seems to work well in cranking a
cold automobile engine. Turn on the
headlights on high beam, as well as
the interior lamps and the radio, for
about five minutes prior to starting the
engine. Right before you crank, turn all
that stuff off and then turn the key. The
reason batteries don’t work so well
cold is that their internal resistance
goes up at those temps. But turning on
the lights and a few other things for a
few minutes draws enough current to
take the edge off the battery’'s deep
freeze. While it may not be up to April
efficiency, it's a lot better than cold
cranking that darn battery. I've tried it a
few times, and it seems to work quite
well.

Of course, one way to keep warm
and enjoy hamming in winter is to oper-
ate a bunch. You will find that the HF
bands get real interesting this time of
year. Go tune around 40-meters be-
tween 0000L and 0500L and see what's
there (or hear what's there as the case
may be). A ot of far eastem stuff rolls in
during those hours. It is relatively easy
for you to hear Japanese, Australian,
and New Zealand stations during the

62 wee hours.
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Fig. 1. Here’s how to insert a low-pass filter 1o
kill harmonics from your transmitter.

But winter storms bring down anten-
nas, and the climate isn’t well suited to
putting them back up, so operating may
be terminated. For those nights, you
might want to try something else. One
thing, of course, is reading back issues
of Popular Electronics, or one of my
books. Or how about studying for the
next higher class of amateur-radio
license. Even if your antenna is not up,
a few feet of wire will allow the receiver
to operate, and that means you can
copy the W1AW ARRL code practice
sessions. Write ARRL at 225 Main
Street, Newington, CT, 06111 for a copy
of their schedule. Or, if you have
Internet access, try e-mailing them at
hq@arri.or.

Another thing to do is build some-
thing. Aithough some people are fond
of saying that hams “don’t build any-
thing anymore,” my own experience
tells me this is not so. While fewer
hams, or a lower percentage, might be
building, | get a strong response from
readers whenever | do anything on sim-
ple, low-cost construction projects. This
time, let's look at a classic TVI filter that
is a bit different from the normal sort of
filter found in ham radio.

LOW-PASS FILTERS

Television interference (TVI) is
nobody's friend. When it rears its ugly
head, you get mad, your neighbor gets
mad (or your spouse!), and no one
wins. In really severe cases, when it is
your fault, you might even get tossed
off the air with “quiet hours” imposed.
Not fun.

The solution to TVI for HF transmit-
ters is to insert a low-pass filter between
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BY JOSEPH J. CARR, K4IPV

the transmitter output and the antenna
feedline. Figure 1 is a simple block dia-
gram that shows how to do it. Even
some antenna tuners don’t help be-
cause they are designed as simple “line
flatteners,” some of which are actually
high-pass filters (great!). Most of the
time, the usual low-pass filter that you
can obtain from ham supply stores
works well.

However, there are times when the
simple filters are not terribly effective.
One of those times is when the affected
stations are on TV Channel 2 (54-60
MHz). That channel has some special
problems because it is harmonical-
ly related to several ham bands, and
receives some of the lower-order harm-
onics (2nd, 3rd, 4th, etc.).

Another problem is that the effec-
tiveness of simple pi-section and tee-
section low-pass filters depends on the
load and source impedances being
constant and resistive. If a complex or
varying impedance is presented, then
all bets are off. Not only will the sup-
pression of harmonics be reduced, but
there are some malignant little situa-
tions where the reactance of the load
impedance tunes the reactance of the
filter, creating resonances that increas-
es, not reduces, the harmonic. Wonder-
ful! Talk about getting a false sense of
security!

ABSORPTIVE FILTERS
Figure 2 shows the block diagram of
a simple absorptive filter. Traditional
low-pass filters are reflective. They re-
flect the unwanted harmonic energy

N J2
TO TRANSMITTER TO ANTENNA
L T = j. i
Ty |
| . |
| ol |
| ' . |
| |
50Q
[ oummy |
| LoAD) |
b e e e e J

Fig. 2. Use this block diagram of an absorptive
filter if you get interference complaints.
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back toward your transmitter. The filter
in Fig. 2 doesn't do that mean little trick.
The low-pass filter section passes the
desired HF signals to the antenna at J2,
while the high-pass filter section, on the
other hand, passes the harmonic ener-
gy through a high-pass filter to a
dummy ioad, where it is absorbed. The
energy of the harmonics is basically
converted to harmless heat.

J1 TO
TRANSMITTER

output capacitor of the low-pass filter,
leading to the antenna, is series-reso-
nant tuned by an additional inductor.
This series trap is tuned to 52 MHz, so
will provide an extra measure of TV
channel 2 suppression. It will also add
some more attenuation at odd integer
multiples of 52 MHz, although not as
much.

The dummy load must—repeat

Fig. 3. Here's an absorptive-filter circuit that is effective and easy to build.

The absorptive filter in Fig. 3 is
based on the classic design by Wein-
reich and Carroll from 1968. The high-
pass and low-pass sections are
shielded from each other (even though
in the same shielded box) to prevent
interaction.

If you want to try building this filter,
wind the coils on high-powered
toroids. The instructions that come
with the toroids will tell you how many
turns will equal what value (it varies
with the type of material and size of the
core). Alternatively, you could wind an
air-core coil using the nomograms in
The ARRL Handbook for Radio
Amateurs.

I built one for QRP rigs (5-watt CW).
It used the Amidon T-50-2 toroidal
cores. For those cores, the coils are
wound as follows:

L1 = 8 turns
L2 =7 turns
L3 =7.5 turns
L4 = 5 turns
L5 =11 turns

For the QRP rig, the coils could be
wound using 22-gauge hook-up wire,
although for any higher power that wire
is unsuitable.

One feature of this circuit is that the

MUST—be noninductive, and have a
value of 50 ohms. For high-power
transmitters, at least a 250-watt dummy
load should be used, although higher
power ratings won't hurt anything. It is
prudent for ham operators to keep a
dummy load handy for off-the-air test-
ing.

| have two: a 3000-watt unit and a
250-watt unit. If you want to use the
regular station dummy load, rather than
trying to find the correct resistor, then
build it like the diagram: J3 leads to the
dummy load through a very short length
of coaxial cable, or via a double-male
coaxial connector if that proves
mechanically sound.

That's all for this issue. | can be
reached by snail mail at P.O. Box 1099,
Falls Church, VA, 22041, or by e-mail at
carrjj@aol.com. [

ELECTRONICS LIBRARY
(continued from page 60)

coverage, and techniques are illustrat-
ed using complex example projects
that bring out the real issues involved
in all aspects of commercial Visual
Basic development.

The included CD-ROM contains ali
the source code from the book. It also
has a hypertext version of the book.
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The book covers the new object
extensions to VB and shows how
encapsulating code and data makes
life easier, safer, and much more effi-
cient.

The Win32 API is examined from
the Visual Basic programmer’s per-
spective, including a detailed look at
Registry manipulation and Windows
messages. A complete run-down of
developing muitimedia applications
rounds off the first part of this useful
guide.

=t VISUAL BASIC 4
. PROFESSIONAL

The book’s next section is devoted
to OLE—what it is and how to put it to
work in useful applications, including a
help-file creator that uses the Word
OLE object. Readers are shown how
to use OLE automation to create cus-
tom Internet applications using
Netscape Navigator.

Database coverage starts with the
data controls and goes on to present a
detailed analysis of creating net-
worked multi-user and client/server
database systems. The final four chap-
ters describe the process of creating a
real-world Visual Basic application—a
Workflow automation tool. Bringing
together all the techniques from the
book, it shows how to design, code,
optimize, and distribute the applica-
tion, including the creation of profes-
sional online help.

The Revolutionary Guide to Visual
Basic 4 Professional costs $44.95,
including CD-ROM, and is published
by WROX Press, 2710 West Touhy
Avenue, Chicago, IL 60645-9911; Tel.

800-814-4527; Fax: 312-465-4063. W
CIRCLE 101 ON FREE
INFORMATION CARD
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AnNTIOUE Radio

A Spate of New Books

Work on the project | had intend-
ed to continue talking about
these last few months, The Knight Kit
Star Roamer, is still at a virtual stand-
still! First, | was stopped by the arrival of
summer, with its attendant yard work
and home-maintenance chores. Then
we moved into the radio-show sea-
son, when | spent one week each at
RadioFest (Elgin, IL) and the Antique
Wireless Association Rochester Con-
ference (upstate New York). Following
Rochester, | took another week off to
vacation in Boston.

Luckily, although your faithful
columnist hasn’t been able to put in
much workbench time, a number of
interesting new books have appeared
in his mailbox or been slipped to him
at the conferences. And they are a
ready-made subject for this month’s
column!

TUBE LORE
by Ludwell A. Sibley

This is nothing less than a compila-
tion of virtually every tube type manu-
factured in this country from 1920 to the
present. Included are not only the re-
ceiving tubes that most of us antique-
broadcast-set buffs are familiar with,
but also special-purpose, transmitting,
military, and unique types produced by
individual manufacturers.

As the author points out in his Fore-

Tube Lore

4 RENERENCT rriz USERS ani COLLECTORS

word, this is not a tube manual. You
won't find basing diagrams or extended
documentation of operating parameters.
You also won't find many pretty pictures.
What you will find is a short “bio” on
each tube (ranging from a few lines to a
few paragraphs) that provides informa-
tion on the main application(s) and key
operating characteristics.

With this book on your shelf, you'll
never have to wonder whether the odd-
ball tube you found in that flea-market
grab bag is a rare and useful device to
be kept and treasured—or something
so peripheral that you'll want to fob it off
on someone eise at the next club
event. And many other features of the
book are worth the price of admission
all by themselves.

One of them is the six-page “Tube
User’'s Guide,” which is crammed with
street-smart information on using, test-
ing, identifying, repairing, reactivating,
and dating your vintage bottles. For
example, did you ever realize that you
could save time when testing a batch of
tubes by setting up the filament pin
connections and filament voltage first,
and then letting the tube warm up while
you make the other settings on the
tester? Sibley points out that this is per-
fectly safe because no known tester
applies plate voltage before the “test”
button is pushed.

Another section | enjoyed browsing
through is “Trends in Tube Design.”
Starting in the 1930s, when innovative
designs began to replace “electric
lamp” style tubes, this chapter takes
the reader through the development of
acorn, metal, Loktal, miniature, sub-
miniature, lighthouse, button-stem
octal, Nuvistor, Compactron, Novar,
“9-T9,” and high-reliability tubes. It's a
truly invaluable perspective on the his-
tory of the vacuum tube.

Also of more than passing interest
is the section on military tubes, which
contains a very thorough “ID” list that
includes U.S. and Canadian types.
Many little-known tubes not found on
most such lists have been researched
and included by Sibley. Wondering if
that tube with a “VT,” “CG,” or other
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BY MARC ELLIS

armed-forces prefix is something you
can use to fix Grandma's cathedral?
Look it up here and find out!

One feature | might argue with is
the list of auction prices (mostly 1993-
1995 vintage) at the conclusion of this
book. For one thing, prices seem too
ephemeral to be included in a volume
of such permanent and lasting value.
For another {to my mind), there is not a
big enough collector base to stabilize
the prices of radio items to the point
where they should be valued in the
manner of vintage artifacts such as
cameras, glass ware, dolls, furniture,
and the like.

Having folks around who, rightly or
wrongly, consider price lists to be
gospel tends to take the serendipity
(and fun) out of collecting. To quote
from the author’s Foreword: “As with all
auction ‘actuals,’ these are snapshots
of single transactions and should be
used with caution.”

Tube Loreis a highly recommended
addition to any radio collector’s library.
It is a 1996 self-published, 8-1/,- X 11-
inch, softbound, 186-page book. You
can get it for $19.95 postpaid in North
America, and for $24.95 elsewhere.
Contact Ludwell Sibley, 44 East Main
Street, Flemington, NJ 08822.

THE AWA REVIEW:
Volume 10,

Edited by

William B. Fizette, K3ZJW

Beginning with Volume 1 in 1986,
the Antique Wireless Association has
sought and published authoritative
papers on the history of wireless
communications. Eleven years later,
Volume 10 continues this tradition by
presenting six papers by experts in their
respective subjects.

“Atwater Kent—Master of Market-
ing,” by noted AK authority Ralph
Williams, looks at Atwater Kent in his
role as marketer and promoter of his
products. “The Race for Radiotele-
phone: 1900-1920,” by radio research-
er/professor Mike Adams, discusses
the five key individuals responsible for
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the development of radiotelephone
technology. Christopher Bacon’s “Com-
memorating the 75th Anniversary of
Radio Central” recounts the history of
RCA's huge radio-transmission facility
at Rocky Point, New York.

“Defiance in the West—The Heintz
and Kaufman Story,” by tube experts
Hank Olson and Al Jones, tells the
story of a well-known tube manu-
facturer’s legal battle with David
Sarnoff and The Radio Trust. “The
Collins Radio Company—Ingredients
of Success,” by F. Parker Heinemann,
describes the formation and early
years of the Collins Radio Company
and includes some superb photos of
early Collins transmitters. Floyd Paul’s
“Gilfillan Bros. Inc., Early Records”
covers the early years of The Gilfillan
Radio Company and includes photos
of some desirable collectibles.

Like all of its predecessors in this
series, Volume 10 is authoritatively
written and tightly edited. It was pub-
lished in 1996 by the Antique Wireless
Association. The softbound book mea-
sures 6 X 9inches, is 261-pages long,
and contains approximately 190 illus-
trations. You can get it in the U.S. for
$20 postpaid (write for foreign pricing).
Contact Dex Deeley, Antique Wireless
Association, 8 Briar Circle, Rochester,
NY 14618.

For those who would like to start a
collection of AWA Reviews, back
issues are available going back at least
to Volume 6. For information write to

The American Wireless Association, 2
Walnut Place, Apalachin, NY 13732.

RADIO DIAGRAM
SOURCEBOOK
by Richard Gray

This book grew out of author Gray’s
frustration in locating reliable sources
of service information and in identifying
unmarked sets. He spent many hours
in libraries searching through old
advertisements and service manuals to
identify the major information sources
and pinpoint the strengths and weak-
nesses of each one. The results of that
research, originally published as a

series of articles in the Gazette of the
Southern California Antique Radio
Society, form the basis for Part 1 of this
book.

Titled “Early Service Information,”
the 28-page section is a useful review
of vintage-radio documentation, includ-
ing the Rider, Gernsback, Beitman, and
Sams collections, as well as original
manufacturer’s service literature. The
section concludes with some very help-
ful suggestions on how to identify a
radio chassis when the manufacturer
and/or model number is not known.

Gray’'s best source for identifying
“mystery radios” was the very rare
Sylvania Tube Complement Book
(1944). The fact that it was far too big
to reprint in a club newsletter, even in
sections, led Gray to publish his book.
The Sylvania book appears, in its
entirety, as Part 2 of the Radio Diagram
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Sourcebook. This excellent reference
covers 10,000 pre-WWIi radios, giving
the make, model, tube complement,
dial-lamp number, and IF frequency for
each. It also contains alignment, tube-
testing, and tube-substitution infor-
mation; a trade-name-to-manufacturer
cross reference; and a dial-lamp char-
acteristic chart.

This “one-stop” source of identifica-
tion and service information should be a
welcome companion in your work-
shop! Published by Sonoran Publish-
ing, LLC. in 1996, this softbound book
measures 6 X 9 inches, and is 270-
pages long. Its suggested retail price is
$18.95; it's available from most antique-
radio sources.

CRYSTAL RADIO:
History, Fundamentals
and Design

By P.A. Kinzie

This latest addition to the books
published by the Xtal Set Society neat-
ly bridges a gap in the literature of the
crystal set. Though in vogue for only a
short time, the crystal set was, for
many, the key that opened the door to
a whole world of point-to-point and
broadcast communications. Crystal
Radio provides the reader with concise
but comprehensive information about
the development of crystal radios, and
also provides what he or she needs to
know to make them work.

In the book’s three major sections,

/  CRYSTAL RADIO:
HISTORY,
FUNDAMENTALS,
AND DESIGN

continued on page 70
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Farewell, ANDEX

For 22 years, Andes DXers Inter-
national was the listeners’ club
sponsored by HCJB, the Voice of
the Andes shortwave station in Quito,
Ecuador. Some months ago, its sev-
eral-thousand members, worldwide,
learned that this era was ending.

ANDEX, as the club’s name was
usually abbreviated, was operated as
the off-the-air counterpart to the long
running “DX Partyline” broadcast aired
by this popular and easy-to-tune South
American religious SW station. Under a
series of managing editors, from the
now-retired Clayton Howard to Ken
MacHarg, its publication, Andex Inter-
national, went out regularly, gratis, to
thousands of club members all around
the world.

But, announced MacHarg, “Times
change, and the interest in the publi-
cation has dropped through the years.
Reading material has changed and is
much more available than it was in the
past. So we put ANDEX to rest.”

Nonetheless, ANDEX and its SWL's
newsletter had a good run! “Before |
ever came to Ecuador to live and work,
ANDEX was part of my window on
South America,” MacHarg wrote in the
bulletin’s final issue. “In fact, | have fond
memories of reading ANDEX from
issue number one.... And I'm proud to
say that | have a complete collection of
every issue ever published.”it was in
the ANDEX newsletter that many short-
wave listeners learned about the peo-
ple and culture of Ecuador, unique
customs such as the “old men” (stuffed
dummies set on fire on New Year's Eve
to mark the arrival of the new year), and
the Andean tradition of raising guinea
pigs, not as pets, but for food!

The bulletin contained capsule pro-
files about shortwave stations in
Ecuador and elsewhere in South
America—other broadcasters that

CREDITS — Jerry Berg, MA. Peter Card, RI.
Peter Costello, NJ. Don Dacus, AR. William
Flynn, OR. Harold Levison, PA. Mark Mohrmann,
NY. Bob Pierce, MA. Dan Ziolkowski, NY. North
American SW Association, 45 Wildfiower Road,
Levittown, PA 19057. World DX Club, c/o Richard
D'Angelo, 2216 Burkey Drive, Wyomissing, PA

66 19610.

8y DON JENSEN

ANDEX. zcvon

Here's the longtime logo of HCJB's Andes DXers International newsletter.

SWLs could hear, or hope to log some-
day. There were technical tips on sig-
nal propagation, building antennas, and
how to use receivers. ANDEX members
around the world were profiled, as
were, frequently, HCJB on-ta-air per-
sonalities, giving faces and back-
grounds to some of the station’s familiar
voices. Once, years ago, Andex Inter-
national even published my photo and
an interview recorded when | visited the
Quito broadcast facilities during a Latin
American trip.

This slim publication featured illus-
trations of members’ favorite QSL
cards from stations around the world.
And there were “soft sell” inspirational
messages tucked in the bulletin as
well; for that, after all, is HCJB’s mis-
sion in the world.

“Familiar names crop up,” said
MacHarg, nostalgically paging through
more than two decades of back issues,
“names of people on and off the air
through the years...Clayton and Helen
Howard, Ruth Stanley, Bob Beukema,
Dee Baklenko, Brent Alired, John Beck
and more...at the Voice of the Andes.”

Its last managing editor saluted, too,
the member-readers of Andex Inter-
national who sent in to the station
“loads of correspondence.” ANDEX and
its news bulletin now are part of the
past, but HCJB, the popular Voice of
the Andes, goes on. And its non-broad-
casting outreach to regular listeners is
not over.

“Even as the decision to close

LA AAddaao o anracinhictnng cam

ANDEX was made,” said Rich McVicar,
a former director of HCJB's listener club
and now programmer and frequency
manager for the station, “discussion
began on how to bring the club back in
the future on the Internet. That will
depend on available personnel.”

For now, though, shortwave listen-
ers who also have access to e-mail can
get the Andean Herald, which is sent
out twice-weekly by computer from
HCJB's English Language Service. it
contains information on upcoming pro-
grams—data that's more detailed and
timely than that in the station’s regular
program schedule. There’'s no charge
for subscribing to this electronic news-
letter. You can post your request to eng-
lish@hcjb.org.ec.

SECRET RADIO VOICES

One of the more interesting aspects
of shortwave listening has always
been the clandestine broadcasters
that populate the airwaves. Wherever
and whenever there is some politically
“hot” spot in the world, you will usually
find one or more of these illicit radio
stations. Whatever their locations—
often secret—or languages broadcast,
they usually represent the “outs” trying
to counter the authorized program-
ming of the “ins.” Often they are the
voices of exiled elements, fomenting
trouble, or trying to, for the govern-
ments they oppose.

Mathias Kropf, a German listener
and expert on listening to these clan-
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destine SW stations, regularly writes
about them in Contact, the monthly
bulletin of the World DX Club in
England. Clandestine stations come
and go, as the winds of domestic and
international politics shift around the
world. But some stay on the air for sur-
prisingly long periods of time; in some
rare instances, for decades!

Currently, says Kropf, the average
number of years of service by active
clandestine stations is 8.4 years. For
comparison, the figure was 8.1 years in
1995, and 5.9 years in 1991.

Let’s now take a look at some of the
oldest shortwave clandestine voices
that are still found on the air today
(their names are shown in English, but
are actually translated from their native
tongues):

Voice of National Salvation, a North
Korean clandestine whose programs
are aimed at South Korea, began life in
1970 as the Voice of the Revolutionary
Party for Reunification. Look for it
broadcasting in Korean around 4,120
kHz at about sunrise at your location.

Radio Echo of Hope is South
Korea’s answer to the above, directing
its programming to listeners north of the
38th Parallel. it has been on the air
since 1973, and currently is said to be
operating on 3,985 kHz about 1100
uTC.

Voice of the Resistance of the Black
Cockerel is a clandestine station that
has aired anti-government broadcasts
in Angola in southern Africa since 1979.

Voice of Iranian Kurdistan and Voice
of Iraqgi Kurdistan are the twin clandes-
tine voices of the opposition to the
established regimes of lran and Iraq as
the Kurdish minority struggles for its
own political identity. They have been
on shortwave since 1980. The former
has been reported as operating on vari-
able frequencies around 4,000 and
7,300 kHz at 1400 UTC; the latter on
approximately 4,075 kHz at 0500 UTC.

BBC QSL'S

The British Broadcasting Corp., as
many SWLs know, responds to listen-
ers’ reports of reception with acknow!-
edgments that do not include as
extensive details as many DX fans
would wish. It is disappointing to QSL
collectors that Auntie Beeb in London
will not note on those acknowledgment
cards the location of the particular relay
station, wherever it is in the world, air-
ing a particular transmission. For those

SWLs trying to log stations in as many
different countries as possible, it is
important to have the transmitter site,
be it Antigua or Singapore, Seychelles
or Lesotho, noted on the QSL.

You can come out ahead, notes
Dan Smith, Daventry, England, in a
recent issue of the World DX Club bul-
letin, by sending your BBC reception
report directly to the overseas relay
station. Here are some of them:

BBC East Mediterranean Relay Sta-
tion (P.O. Box 219, Limassol, Cyprus)
replies directly with a data specific QSL
card.

BBC Far Eastern Relay Station (P.O.
Box 434, Singapore) does the same.

BBC, via Caribbean Relay Co. Ltd.,
(P.O. Box 1203, St. John’s, Antigua and
Barbuda) often responds to reception
reports by letter.

BBC Atlantic Relay Station (English
Bay, Ascension Island) verifies by letter.

BBC Indian Ocean Relay Station
(P.O. Box 448, Victoria, Seychelles)
also responds by letter to reports.

BBC Lesotho Relay Station, Senior
Engineer (c/o British High Commission,
P.O. Box 521, Maseru, Lesotho) has
replied to reports with a detailed letter.

DOWN THE DIAL

Looking for some new loggings?
Try these.
ALGERIA—17,448 kHz. Radio TV
Algerienne has French-language pro-
grams around 1800 UTC, but there is
interference from WYFR.
BELGIUM—9,925 kHz. Radio Vlaan-
deren airs English news, a DXers pro-
gram and press review, beginning at
2330 UTC.
CHILE—6,090 kHz. Radio Esperanza
has been heard around 0745 UTC with
a recorded religious program in English.
Later, Spanish programming resumes,
with station identification and religious
music.
GUYANA—3,290 kHz. Guyana Broad-
casting Corp. is noted around 0330
UTC playing pop music with English
lyrics. And, during the early morning
hours around 0830 UTC, the station
again was heard with instrumentals
and Hindi music.
HUNGARY—11,870 kHz. Radio Buda-
pest is noted beginning at 0100 UTC
with English news and identification.
KUWAIT—11,990 kHz. Radio Kuwait's
English transmission at 1930 UTC
apparentiy includes a relay of the sta-
tion’s local FM outlet, since it identifies

wywaana aaricanradinhictan, cam

as “Super Station 99.7, Radio Kuwait.”
It switches to Arabic programming at
2100 UTC.

LESOTHO—3,255 kHz. BBC's Lesotho
relay station is heard shortly before
0500 UTC with the program, “Network
Africa,” with identification on the hour.
This transmission is paralleled on 9,600
kHz as aired by the BBC Atlantic relay
on Ascencion island. [ |

ANTIQUE RADIO
(continued from page 65)

Kinzie covers the historical develop-
ment of the crystal detector, the funda-
mentals of receiver design, and of
crystal-set design. A fourth section
deals with the crystal material itself.
Each section includes a bibliography of
related current and historical books
and articles for further reference. If
you enjoy working with crystal sets,
you'll find the collected reference mate-
rial presented in this volume to be
invaluable.

Published by the Xtal Set Society
(P.O. Box 3026, St. Louis, MO 63130),
this 5-1/4- X 8-1,-inch, softbound, 119-
page book is available for $10.95 plus
$2.50 shipping and handling.

Another recent publication of the
Xtat Set Society is also worthy of note:
Crystal Sets: Volume V (85 pages,
5-1, X 8., inches, softcover). The
book includes the six issues of the
society's newsletter ending November
1995. It costs $9.95 plus $2.50 ship-
ping and handling if ordered alone.
However, there is no additional ship-
ping and handling charge if it is
ordered along with Crystal Radio:
History, Fundamentals and Design.

See you again next month, when,
maybe, at long last we'll get back to that
Star Roamer. Until then, I'd sure like to
hear from you! Please feel free to send
your comments and questions to
Antique Radio, Popular Electronics,
500 Bi-County Blvd., Farmingdale, NY
11735. |
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“How about making a switch to turn off the light
so I can get some sleep?”
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ScCANNER SCENE
When Disaster Strikes

ere’s a clever piece of hard-

ware. It's called the Xplorer Test
Receiver, and it is another one of those
intriguing products from Optoelectro-
nics. The Xplorer is a handheld near-
field surveillance (and, if you will, test)
receiver that automatically sweeps
through the range of 30 to 2000 MHz
(2 GHz) in less than one second.

As it sweeps, the Xplorer will lock in
on any active frequency being transmit-
ted from its local area, reproducing the
FM audio for monitoring on its internal
speaker. There are more than a dozen
operating modes.

A two-line backlit LCD readout dis-
plays the transmitted signal on the top
line. The second line can be switched to
show decoding of CTCSS, DCS, and
DTMF tones, LTR trunking, relative
trunking, FM deviation, and even lati-
tude and longitude.

The receiver’s operation permits
manual skip, frequency lock-out, auto
or manual hold, and the recording
of 500 frequencies. The frequency-
recorder memory register might include
such information as frequency, time,
date, latitude, and longitude.

The Xplorer has a serial data inter-
face that provides for TTL and RS-
232C formats, and an NMEA-0183
interface for providing Global Position-
ing System (GPS) information, includ-
ing altitude. A headphone jack is
provided, as well as an auxiliary jack
that can be used to control a tape re-
corder. The receiver’s internal recharg-
eable battery pack takes a full charge in
less than an hour, using the included
AC charger. An LED on the Xplorer’s
panel advises when it's time for a
recharge.

Operation is reaily quite simple (the
Xplorer has only five buttons on its
panel.) For all that it can do, that's min-
imal. It has unlimited potential for a wide
variety of hobby, law-enforcement, pri-
vate-security, and test purposes. Its
versatility allows the Xplorer to cross
over into many different applications.
Take it to any location where there are
some communications, turn it on, and
you can listen in while also getting a

Optoelectronics’ Xplorer nearfield surveillance
receiver has hobby, law-enforcement, security,
and test applications.

listing of the actual frequencies that are
being used. Think of the possibilities!

The Xplorer costs approximately
$900. For more information, contact
Optoelectronics, 5821 N.E. 14th Ave-
nue, Fort Lauderdale, FL 33334. You
can call 954-771-2050, or send e-mail
to opto@igc.net.

WHEN THINGS GO AWRY

The Federal Emergency Manage-
ment Agency (FEMA) is the organiza-
tion that participates in the aftermath
of all large-scale disasters in the
United States. That category includes
those wrought by nature (earthquakes,
floods, tornadoes, hurricanes), ecolog-
ical threats (such as accidents at
nuclear plants), and acts of terrorism
or enemy attack.

WiAMMERRercantadieohistor/~—com

BY MARC SAXON

Although FEMA has an extensive
HF network, the agency also makes
heavy use of frequencies that can be
tuned in on scanners. While FEMA sta-
tions would, of course, be expected to
be most active during actual disasters,
they can often be monitored at other
times, both during practice drills and
with routine traffic.

That being the case, you'll want to
know FEMA's reported national simplex
and repeater output frequencies. The
primary emergency repeater frequency
is 138.225 MHz; the primary emer-
gency simplex frequency is 141.725
MHz. The National Civil Radio System
simplex channels are 164.8625 and
165.6625 MHz. FEMA portable re-
peaters operate on 142.975, 143.35,
143.375, 143.425, 143.975, 168.40,
168.075, 168.10, and 168.70 MHz. The
National Warning System uses
167.925, 167.975, and 169.875 MHz.
The Urban Search and Rescue Team
Simplex frequencies are 408.5125,
409.4875, 410.4875, 410.5125,
413.2125, 416.0375, 416.8125,
416.9375, 417.5875, and 417.6625
MHz. The Federal Executive Board
Emergency Net is on 170.20 MHz.
Coordination with USAF (Wideband FM
mode) is on 266.05, 273.8, 305.55,
322.75, 336.8, 382.35, 397.05, and
399.75 MHz. Other frequencies include
138.575, 139.10, 139.225, 139.45,
139.95, 140.025, 140.90, 141.95,
142.025, 142.40, 142.925, 142.95,
143.05, 143.25, 143.60, 143.625,
148.575, 163.10, 169.25, 409.125,
418.05, 418.075, and 418.575 MHz.

Depending on how many spare
memory slots you have available, it
might be worth programming all, or at
least some, of those frequencies into
your scanner. lf you can’t program
any right now, at least keep this list
handy. in the event that FEMA ever
needs to swing into action in your
area, these channels will be the ones
to monitor.

ANOTHER NEW
RADIO SERVICE

The Low Power Radio Service
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(LPRS) was created by the FCC in the
216- to 217-MHz band. It is considered
a Personal Radio Service for short-
range use, authorized on a secondary
non-interference basis for low-power
users. The FCC suggested that it is
also suited to law-enforcement tracking
systems, auditory assistance devices
for persons with hearing disabilities,
health-care assistance for persons with
ilinesses, and point-to-point network
control communications for Automated
Maritime Telecommunications Systems
(ATMs).

Transmitters will need to be FCC-
type accepted before they can be mar-
keted, and must meet the agency’s
technical standards. Under the LPRS
technical standards, a transmitter must
be produced in a manufacturer’s choice
of any one of three possible bandwidths
(5, 25, or 50 kHz), and is limited to 100
milliwatts of effective radiated power
(ERP).

Individuals will not be required to
get licenses for LPRS operation. The
FCC feels that using any agency-type
accepted transmitter should be suffi-
cient to meet the needs of the service
and the agency.

Now you know where to monitor for
the next generation of police bumper-
beepers.

CLARIFICATION, PLEASE

Bill Intelisano, of Altamonte Springs,
Florida, is new at scanning. He recent-
ly acquired a RadioShack PRO-34 but
has become confused about terms
used for modes such as WFM, NFM,
SSB, Digital, AM, and FM.

In a nutshell, aircraft communica-
tions are in AM mode, the same as
your local medium-wave broadcasters.
Virtually all other two-way VHF/UHF
scanner communications are FM
(more specifically, NFM, which means
narrow FM.) WFM means wide FM,
which is the mode used by FM and TV
broadcasters, plus some specialized
UHF stations. SSB stands for Single
Sideband, which is used primarily on
HF (shortwave). Digital modes are
voice or non-voice systems that cannot
be monitored on present-era scanners.

That's a wrap. We're looking for-
ward to having you back with us next
time. Please share with us your fre-
quency lists, questions, and ideas.
Write to Scanner Scene, Popular
Electronics, 500 Bi-County Blvd.,
Farmingdale, NY 11735. =]

NEW PRODUCTS
(continued from page 25)

data-logging, and interrupt routines.
The PIC-MDS development board
includes both PIC16C71 and
PIC16C84 microcontrollers, a 16-key
matrix keypad, a 2-line by 16-character
LCD, a ZIF socket, buffered LED port
state indicators, an RS-232 serial port,
two analog input potentiometers, a 256-
byte serial EEPROM, an oscillator
socket for crystals or ceramic res-
onators, on-board +5-volt and variable
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DC power supply, and screw terminal
and header connections to all pins.

Microcontroller applications are cre-
ated and assembled on an IBM PC
using the PM Macro Assembler. The
training text fully explains each exam-
ple and its operation. Users can then
write their own applications.

Applications are programmed into
the PIC16C71 or PIC16C84 using the
included EPIC programmer, which is
capable of programming all mid-range
18-pin PICs. Optional 28- and 40-pin
socket adapters are available.

The PIC-MDS development system
costs $299. Hobbyist and student ver-
sions are also available. For more infor-
mation, contact Sirius microSystems at
172 Harvard Road, Waterloo, Ontario
N2J 3V3, Canada; Tel. 519-886-4462;
Fax: 519-886-4253; Web: http://www.

sirius micro.com.
CIRCLE 86 ON FREE
INFORMATION CARD

1.3-GHz HANDHELD
FREQUENCY COUNTER

Global Specialties’ Model 5003 is a
compact, battery-powered 1.3-GHz
frequency counter that offers handheld
convenience combined with the fea-
tures and performance normally found
only with higher priced benchtop mod-
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els. Its sensitivity is high across the
whole frequency range, with no dead
spots. A low-pass filter can be select-
ed to reduce noise and ensure stable
readings at lower frequencies.

The Model 5003 features a 0.45-
inch high, 8-digit LCD readout with a full
range of indicators to depict measure-
ment function, time, overflow, trigger
activity, hold, input A, input B, low bat-
tery, and all measurement units. Only
five large buttons are needed to select
all functions and ranges. A special hold
function allows readings to be frozen on
the display for measuring non-continu-
ous signals or recording resuits later. A
unique “push to measure” feature gives
a virtually instantaneous reading fol-
jowed by an automatic power-down
after 15 seconds.

The Model 5003 hand-held frequen-
cy counter costs $250. For further infor-
mation, contact Global Specialties, 70
Fulton Terrace, New Haven, CT 06512;

Tel. 203-466-6103; Fax: 203-468-0060.
CIRCLE 87 ON FREE
INFORMATION CARD |

“Sam, haven't you learned how to exit the
Internet yet?"
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BY CHARLES D. RAKES

More Electronic Sensors

Let’s see now, last month we
started on a sensor odyssey and
looked at several light- and touch-acti-
vated sensor circuits. With sensors
abound, we're going to continue on
course and look over a few not-so-
common Sensor circuits.

+9-12V

*SEE TEXT =

Fig. 1. This vibration detector uses an analog
meter as its sensor.

PARTS LIST FOR THE
VIBRATION DETECTOR

(Fig. 1)

IG1—LM339 comparator, integrated circult
LED1=-Light-amitting dioda, any color
A1—1000-ohm, 1;y-watt, 5% resistor
Mi—Analog meter. 0-50iA, 0-1 mA

(e text)
Power source, wire, solder, etc,

VIBRATION DETECTOR

Our first entry, see Fig. 1, uses a
basic electrical instrument as a sensing
device. The instrument, which has been
around for ages, is the D’Arsonval ana-
log meter. For all you digital circuiteers,
that's the meter with a needle instead of
glowing digits. The meter used in my
test circuit was a new-model Simpson
260 VOM.

It does look a little unusual having a
meter connected to the input circuit of a
comparator and not to its output. But
we're not using the meter in this circuit
to display an output. You see, the nee-
dle in an analog meter happens to be
very sensitive to external movement
and vibration. For this reason, we’'ll use
the meter to generate an output.

An analog meter is built like a mini-
ature generator. A multi-turn armature,
which connects to the meter's needle,
is positioned between the poles of a
powerful permanent magnet. Any nee-

dle movement causes the armature to
move in this strong magnetic field,
which produces a minute voltage
across the armature’s winding.

In this circuit, any movement or
vibration will cause the armature to
produce a small electrical signal. An
LM339 comparator (IC1) amplifies the
armature’s signal, causing LED1 to
flicker on and off as the needle moves
back and forth. (Note that in all the cir-
cuits that use it, the LM339's unused
pins should be tied to ground.)

Maximum sensitivity occurs when
the meter’s needle is in the same plane
as the external moving force. Also the
sensitivity may be maximized by adjust-
ing the meter's mechanical zero scale
up and away from the end peg.

The choice of meter also plays an
important part in the circuit’s sensitivity.
The Simpson’s 0- to 50-microampere
range is by far more sensitive to weak
movements or vibrations than the 0- to
1-milliampere range.

*SEE TEXT =

Fig. 2. A relay coil makes a great magnetic-field
detector.

PARTS LIST FOR THE
MAGNETIC-FIELD DETECTOR

(Fig. 2)

1S1—LM338 comparator, integrated cir-
cuit ;

LED1—Light=armilling dicde, any color
RA1—1000-0hm, Ti-watt, 5% resistor
Li—110-vall AG refay coil (see text)
Power source, wire, solder, efc.

MAGNETIC-FIELD
DETECTOR

Our second sensor circuit, shown in
Fig. 2, replaces the meter, as the sens-
ing element, with a relay coil, L1. This
arrangement is very sensitive to vary-
ing magnetic fields. Move a small per-
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manent magnet past the relay coil and
LED1 will respond.

The sensor’s operation is similar to
the previous circuit with the coil located
in a fixed position and the magnet in
motion. Just about any relay coil will
work, but for maximum sensitivity select
a coil with the most inductance that will
also have the greatest resistance.

Placing a permanent magnet a few
inches away from, but in line with, the
coil’'s pole piece turns the circuit into a
sensor that can detect a ferrous object
passing between the magnet and coil.
Any time the magnetic field changes, a
small AC voltage is generated across
the coil. The voltage causes LED1 to
flicker on and off.

TILT SENSOR

Our next entry is an unusual tilt
sensor with LED position indicators.
Figure 3A shows the basic compo-
nents used in the sensor. A metal ball
sits on top of a metal plate that is
mounted on an insulated stand. Four
metal pins are located at each corner.
The metal plate is connected to +12
volts, and the four insulated pins go to
the sensor’s input circuitry (we’'ll get to
that in a moment).

When the ball is centered (in a non-
tilt position), it does not come into con-
tact with any of the pins. That means
that no electrical connection is made
between the ball and the pins. If the
sensor tilts towards the north (as shown
in the diagram) the ball will roll between
pins A and B. That will complete an
electrical circuit, placing +12 volts on
both those pins. The table in Fig. 3B
shows which pins will be contacted
when the sensor tilts in each direction.

So what do you do with the informa-
tion the sensor provides? It should be
fed to the tilt-sensor decoder shown in
Fig. 4. As you can see, pins A through
D are connected to the inputs of sever-
al 4011 NanD gates (IC1-IC2). When
both inputs of one of the NaND gates
goes high, its output goes low lighting
the LED connected to it.

In our previous example of a north
tilt, both pins A and B will cause input

$01UC08|] Jeindod /661 Areniqa4
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METAL

A
DIRECTION BALL POSITION
N AB
S Cc.D
E B,C
w AD
NE B
NwW A
SE C
Sw D
B

Fig. 3. When the sensor in A tilts, a current is
applied through the metal ball to one or two of
the pins, indicating one of the directions shown
inB.

PARTS AND MATERIALS LIST
FOR THE TILT SENSOR
(Fig. 3A)

Metal ball (e.g. a ball bearing)

Metal pins (4)

Metal plate

Insulated block

Note: Sizes of all components will
depend on the overall size of the device

pins 1 and 2 of iC1-a to go high. As a
result, LED1, the “north” indicator, will
light. All other gate inputs of IC1 and
IC2 are pulled to ground with 47,000~
ohm resistors. That leaves the remain-
ing LEDs dark.

Note that each of the IC2 gates
have both their input pins tied together
and to one directional pin. That's to
accommodate for tilting in directions
between the four cardinal points. For
example, if the sensor tilts to the north-
west position, the ball only touches the
A pin. That means that IC2-b’s output

IC1-a
7] 144011 - 1K
AAA =
AAAS
R3 I
47K I
AVAVAV 4 VV\\
R4 6 6 ’
47K IC1-b LED2 R14
1/4 4011 s 1K
AAA
AA AL
RS
47K e 'L
8
L 10 ~
47K IC1-¢ R15
1/4 4011 LEF? S 1K
AAA
yy
R7 A w9 Ic1d
47K
12 14 4011 ol
—MWN—— 1 S
R8 5 13 3
47K R16
AAA
Yy
R9
47K ]
IC2-a
AW 1/4 4011 o 1K
R10 5 >
47K B d T 1
ic2-b R18
A . 1/4 4011 "536 1K
R
- g A
47K b o A4
IC2-¢ R19
LED7 :
AA 1/4 4011 P 1K
R12
47K

Fig. 4. This circuit decodes the information provided by the tilt sensor of Fig. 3, and provides a visu-

al indication of direction with one of eight LEDs.

PARTS LIST FOR THE
TILT-SENSOR DECODER

(Fig. 4)

IC1, IC2—4011 quad two-input NAND gate,
integrated circuit
LED1-LED8—Light-emitting diode, any
color i
R1-R12—47,000-ohm, 1/,-watt, 5% resistor
R13-R20—1000-ohm, Y4-watt, 5% resistor
- Power source, IC sockets, wire, solder, etg:

will go low lighting LED6 (the “north- |
west” indicator). All other directions
operate in a like manner.

WIND-DIRECTION
SENSOR

Now let’s take a look at another sen-
sor-and-decoder-circuit combination

(see Figs. 5 and 6). This one senses
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wind direction and gives an output with
last-position memory.

You'll need to build a wind vane like
the one shown in Fig. 5. It should have
a weighted front end and an air paddie
in the rear. Attach a small, strong mag-
net to the front part of the wind-vane
arm. Then, position eight reed mag-
netic switches in a circle around a
piece of plastic pipe, and electrically
connect them as shown.

Keep in mind that the drawing in
Fig. 5 is not meant to serve as a blue-
print for construction. Rather, it is
offered as a general guide to use in
building your own version. That's
because the size or type of wind vane
used is not critical. Only the placement
of the sensors is important.

Note that the reed switches each
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+1 2V - Av‘v‘v
R1 REED
3.3K MAGNETIC
SWITCH
; Nw
B
G
w E
WIND-
DIRECTION
o] AIR VANE
F
Sw SE
N Y 4
D
=D E
WOOD
PADDLE

Fig. 5. The wind vane shown here will activate one of eight reed switches using a magnet on its arm.

PARTS AND MATERIALS LIST
FOR THE WIND-DIRECTION
SENSOR (Fig. 5)

R1-—1000-ohm, '/,-watt, 5% resistor
Reed magnetic switches (8)

Magnet

Plastic pipe

Wood

Power source, wire, solder, etc.

electrically connect to points labeled A
through H. Those points correspond to
points A-H in the wind-direction de-
coder circuit shown in Fig. 6.

The decoder uses eight low-current

2N5061 SCRs and eight LEDs to latch
and display the wind vane's position. If
the wind vane is pointing due north,
reed switch A is closed sending cur-
rent into the gate of SCR1. That cur-
rent turns the thyristor on, causing it to
light LED1. If the wind shifts slightly to
a position in between north and north-
west or north and northeast, without
activating any of the reed switches,
LED1 will remain on indicating that the

PARTS LIST FOR THE
WIND-DIRECTION-SENSOR
DECODER (Fig. 6)

SCR1-SCR8—2N5061, ECG5401, or sim-
ilar iow-current silicon-controlied rectifier

LED1-LED8—Light-emitting diode, any
color

R1-R8—1000-ohm, 1/,-watt, 5% resistor

R9-R16—10,000-chm, 1/4-watt, 5% resis-
tor

C1-C8—0.1-pF, ceramic-disc capacitor

S1—SPST switch

Power source, wire, solder, etc.

last wind direction was north.

With SCR1 turned on, one end of
capacitors C8 and C1 is pulled to
ground. The other end of both capaci-
tors is tied to the +12-volt buss through
a resistor and LED; that means both
capacitors are charged to near 12 volts.
All other capacitors are not charged
because both ends of each capacitor
are returned to the +12-volt buss
through a resistor and LED at each end.
When the wind direction shifts to the
northwest, the B reed switch turns
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0" O0—» +12V
St
LED8 SCR8 H
NE ?ﬁ 2N5061
‘ﬁl AvAvA' (Y AvA vAv
\\ @7 R16
c7 10K
R
LED7 SCR7
E ':*; 2N5061 @
(D —— BBt
U\‘\‘ R15
ce 10K
1 b 4
LED6 SCRé
SE :‘s 2N5061 F
Il ‘ AY‘V‘V m A'AVA'
& R14
Vol
17T
LEDS o SCR5 E
s iy 2N5061
- _@ AAA Lo\ AAA
ey Yy
\ R13
\ cal 10K
4
LED4 . SCR4 D
swW e 2N5061
@ AvA'A' OG0 AvAvA'
U R1 2
\\ c3 <+ 10K
1
LED3 SCR3 c
w 1}3 2N5061
= L) AAA
#’ A AL
@ R11
Vel
T ¥
LED2 . SCR2 B8
NW o 2NS5061
&N AV &N AN
@\ Uj R10
c1 10K
Woog
LED1 SCR1 A
1K 2N5061 f
L_@ AAA @ AAA
Yy yYyy
R9
\\ 0‘8 o 10K
-

Fig. 6. This circuit decodes the wind vane from
Fig. 5 and give a visual indication of which way
the wind is blowing.

SCR2 on, thereby “taking” the positive
end of C1, which is connected to its
anode, to ground. This negative pulse
turns SCR1 off as SCR2 turns on, light-
ing LED2 as a result.

REED-SWITCH
REPLACEMENT
If you want to get fancy and do away
with the eight reed switches used in Fig.
5, take a look at the reed-replacement
circuit shown in Fig. 7. A Hall-effect
integrated circuit (IC1) and a few com-
ponents connected as shown replace
continued on page 78
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Think Tank

Benchtop Stuffing

his month’s circuits are all pieces

of test equipment. As usual, the
authors will be rewarded with a book
from our library. If you'd like to partici-
pate, send in a schematic of a working
circuit with a complete explanation of
how it works to Think Tank, Popular
Electronics, 500 Bi-County Bivd.,
Farmingdale, NY 11735, If you send in
enough quality circuits to fill a column,
you'll receive a free kit and individually
packaged MCL1010 chip from 1967
(see my first Think Tank, April 1991 for
data).

To continue our discussion on semi-
conductors, I'll answer the questions |
posed last month. To make a P-type
semiconductor, you combine a tetrava-
lent substrate material (with four outer
or “valence” electrons) and a dopant
with three valence electrons. The
dopant is a “trivalent” material. When it
combines with the substrate it provides
one less electron than the substrate
material needs to reach the magic
number of eight shared electrons. That
leaves a hole in the outer shells of all
the pairs formed by doping. It's as
though the dopant was a hole donor
and the substrate was a hole acceptor.
The absence of the appropriate num-
ber of electrons gives the P-material a
characteristic positive charge, thus the
name “P-type.”

If you pass a current through a P-
type material, electrons do move, but
they don’t completely fill the holes. The
number of holes in the material re-
mains fairly constant. When electrons
flow into the material, they jump from
hole to hole. This makes it appear as
though the holes are jumping from
place to place in the opposite direc-
tion. For that reason the holes are
called the “majority charge carrier,”
and are considered responsible for
current flow.

Now, what happens when you take
an electron-glutted N-type material
and put it in physical contact with an
electron-poor P-type material? Where
the materials touch forms what's called
a “PN junction,” and as you might
guess, some electrons flow across the

junction from the N material into the P
material, while holes flow from the P
material to the N material. But after a
short while the electrons and holes
stop flowing.

The electrons that have flowed into
the P material form a barrier of negative
charge that dissuades further electrons
from crossing the junction. The holes
that flow into the N material also form a
barrier that prevents further holes from
migrating. This situation forms a region
of potential near the junction that's pos-
itive in the N material and negative in
the P material. The actual potential
across the region is called the barrier
potential.

The simple PN junction is the heart
of the simplest semiconductor. Can you
determine which one? Next time, we'll
discuss how the barrier potential affects
the component's behavior and how it
works overall. Now, let's check out
some letters.

SWITCHABLE
REGULATOR

By connecting three Zener diodes
in series with a switch and commonly
available parts, you can make a three-
voltage regulated supply (see Fig. 1).
You should use 15-volts DC as the
power source.

With switch S1 in the 6-volt posi-
tion, the current from the supply
through resistor R1 biases Q1 with a
6-volt input signal, which is reproduced

+15V o QUTP
2N2222 &
F o
R1
470Q
S Cc1 k-
D1 1000
6V
L
6V
D2
3v
| 9V S1
L ] —
L+ D3 =
3v
| T1 2V

Fig. 1. This three-voltage regulated supply can
be added to for more voltage ranges.
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at the circuit output. With the switch
set to the 9-volt position, a 3-volt Zener
(D2) is added to the circuit boosting
the output another 3 volts. Placing the
switch in the 12-volt position will bias
the transistor at 12-volts by adding
another 3-volt Zener. Capacitor C1 fil-
ters the circuit’s output.
—Joseph Anie, Tema Ghana, West
Africa

Real nice. The circuit is extendible,
too. You can boost the input voltage,
number of diodes, transistor current
rating, and number of switch positions
to increase the range or granularity of
the output voltage. Equipped with a
cigarette-lighter plug, the circuit would
make a great voltage adapter to power
CD-players and other such devices in
the car.

RS-232 PROBE

Up until now, | have held back from
submitting any ideas because | didn’t
feel that any of my simplistic and very
dedicated (single-use) circuits would
be of general use. Recently, though,
after having pegged my DMM, | need-
ed to test the active inputs and output
of an online RS-232 cable on my com-
puter. | found these two circuits (see
Figs. 2A and 2B) to be extremely use-
ful for this and several other tests, so |
thought I'd pass them along to Think
Tank readers.

Basically, the testers are window
comparators, with the windows being
13 volts wide. (Window comparators
are very useful instruments, at least, in
my workshop; so | have several.) The
LM339 was chosen because of its
open-collector output. In Fig. 2A resis-
tors R1, R4, and R5 set the voltage-
reference levels. When testing a wire,
if it is driven by an RS-232 output, the
test circuit’s input will be driven high or
low. In either case, one or the other of
the comparators’ outputs will go low,
turning on the LED.

The circuit in Fig. 2A is very sus-
ceptible to changes in the supply. The
circuit in Fig. 2B corrects that by incor-
porating the forward voltage drop of a
1N4001 diode to the threshold voit-
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INPUT o :
| +9V
R1 |
27K
T (VY | —— L 'E d . '{\
= i—@—%—b+15v
R4 W > ICla (D1 2
15K = R2 1/4 LM338 1.5K
47K
R5 14
27K E £ QUTPUT
~15V a—ipp _—— IC1-b
12| 1/4 LM339
A
R1 R3
10K 10K |, >
+15V =—4hy A g g AIK
e ICla L ps
1/4 LM339 :: 47K
]
1: R6 4
D1 L 10 F 7K
1Na001 & 13
=~ IC1b
1/4 LM339 R2
47K
* A
= B

Fig. 2. These RS-232 probes work using a 3-volt window comparator.

ages at both of the op-amp’s reference
inputs.

The biggest advantage of this one
over others | have is that it can be
slipped into my shirt pocket for use on
the road. | hope this is of some use to
someone else.

—Michael E. Keller, Lancaster, PA

By adjusting the values of the
threshold voltages, and connecting a
buzzer to the output, you can use the
circuit as an over-voltage alarm. Also,
it's worth noting that a really simple
RS232-tester can be made by placing a
resistor and bi-directional LED in series.
Add some probes and you will have a
tester that can indicate the polarity
of the signal, too.

LOGIC PROBE

The price of a logic probe knocked
me out when | shopped around for
one. So | put together some parts and
pocketed the difference. The circuit
(shown in Fig. 3) did just what other
logic probes do. It uses a 4N35 opto-
coupler (IC1) and a C9013G transistor
(Q1). A positive pulse at the base of
Q1, turns on the transistor. The
10,000-ohm resistor (R2) limits the
incoming pulse so as not to feed too
much current to the base of Q1, pre-

venting the transistor from being
damaged.

With the base of Q1 at a positive
potential, electron current flows from
the emitter to the collector junction.
The incoming pulse also pulls pin 6
high, lighting up LED1 by allowing cur-
rent to flow between pins 4 and 5. The
330-ohm resistor (R3) provides cur-
rent-limiting for pin 6, while the R4 is
the current limiter for pin 4.

When testing a digital circuit, if the
LED lights up, that portion of the circuit
is in a high state, and if the LED
remains off, a low is present. The circuit

can be placed inside a small enclosure
if its connections are made as short as
possible.
—Jose Ignatius A. Alea, Cebu,
Phillipines

A 555 monostable timer circuit
would be a nice addition to stretch
fast in-coming signals for detection.
Switching the 555 circuit in and out of
the signal path would permit the circuit
to differentiate steady-state levels from
pulses.

RF SIGNAL-STRENGTH
CIRCUIT

I have enclosed information on a
small project | completed last summer
that | have found of much use in eval-
uating RF/IF filters for ham-radio pro-
jects. It is a detector based on the
RSSI (received signal-strength indica-
tor) output of a line of Motorola inte-
grated circuits.

| used the MC3356 IC (See Fig. 4A
for the schematic) but others that have
the RSSI output can be used. My cir-
cuit uses only part of the IC's func-
tions, namely the IF (logarythmic)
amplifier and RSSI output circuit. A 9-
volt battery is needed for operation.
Components R2, C4, and C6 filter that
supply. The other components sur-
rounding the IC bias it, bypass high-
frequency RF to ground, or couple the
RF signals into the IC. A 40-dB attenu-
ator is attached to the IC’s input to
handle large signals. (The RSSI volt-
age output will vary almost linearly with
a 60-dB change in input power.) If vac-
uum-tube circuits are to be swept, then
a 600-volt, 0.01-p.F capacitor should
be used at the attenuator’s input to
isolate the higher DC potential they
generate.

To use the circuit, an oscilloscope

o3
fL

A — ¢
JL T % ,
PULSE IN 10K 330Q 220

(=}
L 3

Fig. 3. Why buy a commercially available logic probe when you can build this simple one and save

a lot of money?
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Fig. 4. Here's something not everyone has on their bench. lt's an RF signal-strength circuit that

works with an oscilloscope.

and a sweep generator are needed.
The old sweep generators that were
once used for radio/TV alignment will
work if the sweep width needed isn't
too small. Connect the circuit as
shown in Fig. 4B, and adjust the signal
level and attenuator until a flat line is
seen across the top of the scope
screen.

The next step is to insert the circuit
to be adjusted or evaluated in between
the sweeper output and the detector
input (as shown in Fig. 4C). If the cir-
cuit has gain, you will have to switch
on some attenuation using switches
S1-S6. (Note that S1 and S2, S3 and
S4, and S5 and S6 are paired up, and
should be switched together. You
can, of course, replace them with
DPDT switches.) A pattern of frequen-
cy response for the circuit will be
swept across the oscilloscope screen.

Changing any variable inductors or
capacitors will allow you to adjust the
frequency response as desired.

| have used this circuit to evaluate
homemade crystal filters for insertion
loss, and shape factor, as well as look-
ing at the frequency response of RF
pre-selector filters. As long as the filter
to be swept is less than 1- to 2-MHz
wide, and the center frequency is less
than 20 MHz or so, the detector will
work up to its full specification. Above
20 MHz, the frequency response starts
to drop off, and the 60-dB range starts
to shrink.
—Douglas Ripka, Rebersburg, PA

Very nice circuit indeed. | rec-
ommend using a shielded enclosure
and coaxial cable for both the circuit’s
input and output. A switch for the
optional capacitor would be a good
idea, too. [ |
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CIRCUIT CIRCUS
(continued from page 75)

+12V

(TO A—H)

IC1
UGH3113

|2

Fig. 7. This circuit can be used to replace one of
the reed switches in Fig. 5.

PARTS LIST FOR THE
REED-SWITCH REPLACEMENT

(Fig. 7)

IG1-—UGMNI113 Hall effect. integrated
circuit
Q1—2M3004 MPN transistor
A1—2200-ahm, 1/, -watt, 5% resistor
R2—10,000-chm, T-watt, 5% resistor
R3—3300-0hm, Vo-watt, 5% resisior
C1—0.1-pF, ceramic-disc capacitor
Power saurce, wirg, solder, etc.

the reed switch. Of course you'll need
eight circuits to replace all of the reed
switches in the wind-direction sensor.
With no strong magnetic field near
IC1, pin 3 is high, allowing base current
to reach Q1. That current turns on the
transistor and lowers its collector volt-
age to near zero. In this state, no gate
current is sent out to the SCRs. When a
magnet is positioned near the Hall
effect IC, however, the output at pin 3
goes low, turning Q1 off and allowing
gate current to flow to the decoder cir-
cuit, and thereby the connected SCR.
Here’s hoping that one of these
unusual sensor circuits will find a home
in one of your future projects. Good cir-
cuitry until we meet here again next
month. [ |

“Remember when you made contact with the
guys with the strange accent?”
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COMPUTER BITS

(continued from page 69)

almost nothing, because Win95 does
all that internally. In AUTOEXEC.BAT,
the DOS section launches a separate
batch file that allows the kids to select
from a menu of games. Even my three-
year-old knows how to get to his
favorite piece of software. And the
Windows section simply (you guessed
it) launches Win95.

DEBUGGING
AND CUSTOMIZING

If you have any problems, remem-
ber you can always boot from the flop-
py, restore all three of the files to the
root of your C drive, and live happily
ever after.

If you've got a multi-boot system that
works at the boot-sector level, the new
menu system described here will only
come into play after you select Win-
dows 95 from the boot-loader menu. In
other words, you'll have to make two
levels of choices: First, Win95 vs. your
other multi-boot OS(es), followed by
the appropriate choice from the new
menu. This system works just fine on a
dual-boot Win95/WinNT system, for
example.

There are several other commands
you can use in the CONFIG.SYS
menus; see the MS-DOS 6 User's
Guide (pp. 105-12) or online help for
details. There are also several other
settings you can add to MSDOS.SYS
to customize its behavior. See the Win-
dows 95 Resource Kit (p. 204-5) for
details.

One particularly useful command
allows you to specify a default menu
choice and a time-out value. For
example, add:

menuDefault=DOS, 10

to the Menu section of CONFIG.SYS.
That will cause the DOS choice to be
selected after a period of ten seconds,
provided the user hasn't already made
another selection.

To return to the command line from
Win95, do a normal shutdown (Start
menu, Shutdown..., Shutdown the
computer). After you click OK, you'll be
back in “DOS.” This will not be the
“DOS” with all the DOS-specific device
drivers; it's just Win95’s “DOS" mode.
By the way, you won’t have long file-

LISTING 1
CONFIG.SYS

[menu]

menultem=DOS, DOS (games)
menultem=Windows, Windows 95
menuDefault=DOS, 10

[Common]
numlock=off

[DOS]
DOS=HIGH,UMB
DeviceHigh=C:\WINDOWS\HIMEM.SYS

DeviceHigh=C:\WINDOWS\EMM386.EXE X=A000-CbFF frame=cc00 i=dc00-efff

2080 Verbose RAM
FILES=75
BUFFERS=32
LASTDRIVE=Z

REM SCSI CD drivers

DeviceHigh=C:\ADAPTEC\ASPI4DOS.SYS /D /P230
DeviceHigh=C:\ADAPTEC\ASPICD.SYS /D:ASPICDO

REM Sound card driver

DeviceHigh=C:\PROAUDIO\MVSOUND.SYS D:1 Q:7

[Windows]

REM Don't do anything special; Win95 does it all.

LISTING 2
AUTOEXEC.BAT

@ECHO OFF

:Common
prompt $P$G

path C:\BAT;C:\utl;C:\WINDOWS; C:\WINDOWS\COMMAND:; C:\dos;

set TEMP=C:\WINDOWS\TEMP
set TMP=C:\WINDOWS\TEMP
set DIRCMD=/OE

goto %config%

:DOS

mscdex /D:ASPICDO /L:Z

rem set audio card to max volume
\proaudio\pas set speaker to 100
set blaster=A220 i7 d1

Ih mouse

mode con rate=30 delay=1
doskey

kids

goto END

‘Windows
win

‘END

name support in this mode, nor will
networking work, nor will you have
access to a CD-ROM drive or any
other hardware controlled by a device
driver.

My setup is actually a little more
complicated, because some games
need EMS memory, even though most
won't function with a memory manager
loaded. The point is that you can add

as many sections as you want to either
or both files, and customize things to
your heart’s content. A common use is
to load or not load network drivers.
Another common use is to customize
at-home and at-work settings. You
could also create per-user environ-
ments, although you'd probably be bet-
ter off using Win95’s User Profiles for

$0IU0J108)3 Jeindod /661 Asenige4
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Technologies
PO Box 421, Batavia, OH 45103

513-752-0279

weedtech@iglou.com

Caller ID / RS-232

Home Automation

Telephone Call Restrictor §50 MHz Frequency Counter

Reads frequency from 1Hz to 50MHz and
displays up to 7 digits on a 16x1 character
LCD display. Auto-range feature provides
floating decimal point and automatic
placement of suffix (Hz, KHz, or MHz).
Microcostroller based provides for very
small parts count, only 2° x 3* big. $48.50

DTMF Decoder/Logger

Connects between a TW523 and an
RRS-232 serial port. Use your PC/Mac
to receive and transmit all X-10
commands. Create your own
program to control your home
automation system, turming on/off
any device plugged into an electrical
outlet with responce to time/date,
other X-10 transmissions or any other
computer input stimuli. $38.50

Connects between a telephone wall
‘B:k and an RS-232 serial port.

codes the caller ID data sent over
the

Connects to telephone wall jack. Disables
all phones >n the line if attempting to
either: dial a number that has been stored
in memory *Elock® mode or, diat a number
that has not been stored in memory *Allow*
mode. Use touch-tone phone to enter
telephone numbers into memory, and
choose mode. Program from any phone on
the line using your password. $35.00

hone line and sends it to your
ac, in a pre-formatted ASCII
character string. Create your own
program to log the name, number,
date, and time of all incoming calls.
Block out unwanted callers to your
BBS/modem. $34.50

Telephone Scrambler

Scrambles your volce before
sending it over the telephone
line. Prevent eavesdropping from
an extension or tap. Connects
between your telephone and wall
jack. No maodifications are
required to your telephone. Full

IR Remote Control Receiver

Learns and records the data patterns

emitted by standard Infrared remote
controls used by TVs, VCRs, Stereos, etc.
Lets you control alf your electromc projects
with your TV remote. Seven Iindividual 1/O
pins can be assigned to any button on your
remote, and can be configured for either

RS-232 Digital I/O

Give your home-brewed PC/Mac
progmms a link to the outside worldl 12
1/0 pins can be configured individually
for inout or output. Turn on/oft relays,
triacs, etc. Respond to button presses,
switch changes, 4x4 matrix decoding
with auto-debounce. Stack up to 16
units on the same serial port for a total
of 192 1/O points. $32.00

Keep track of all numbers dlaled or
entered from any phone on your
line. Connects to your telephone
wall jack. Decodes all 18 touch-
tones and displays them on an LCD
display. Holds the last 240 digits in
a non-volatile memory. croll
through and view all telephone
numbers dialed, credit card
numbers entered, etc. $54.50

duplex operation. $43.00 ‘toggle’ or "momentary® action. $32.00

PUT YOUR PC TO WORI(

THIS IS THE DREAM MACHINE YOUVE BEEN W;
2.5, 3, & 4 AXIS CNC/DNC
DESKTOP MANUFACTURING um‘s gl

FREE POWERFUL 3D CAD/CAM SOFTWARE WITH EACH UNIT
INEXPENSIVE CNC KITS AND ASSEMBLED CNC UNITS
’. ow OVERZO DIFFERENT MODEL-QPTIONS

SIZES FROM 12°x 12°
........ TO HUGE 4'x §' UNHS

ORDER N.W* 501-839-8293 US CYBERLAB, INC., 14786 SLATE GAP ROAD, WEST FORK, AR 72774

CALL NOW FOR INSTANT SPECS  501-839-8293 24 HR. FAX-BACK SERVICE
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WIRELESS FM

MICROPHONE

Small but mighty this little
jewel will out perform
8 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: 1.25" x 1

WM2 KiT $14.95

Many of our kits are
available completely built!

F I LT ERS interference that alters both
sound and video with a beep

FOR CHANNELS - beep beep.
2thru 22 Works on cable

channels (2 thru 22
ONLY only.
NOTE: All TV Filter Kits are
sold for educational purposes
only. You must obtain permission

Our TV filters eliminate
unwanted TV channels or

MICRO-MINIATURE

HONE
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 incom-
ing calls. The MMPT2 is undetectable if properly
installed. Unit has surface mounted parts, you
install the leaded parts. Size .45 "x .6"

MMPT2 it $29.95

§ MICRO-MINIATURE
WIRELESS MIKE
So small you could hide this one
4 on some real bugs' It's the small-
3] est we've ever seen. With it's
B8 super sensitive mike it transmits
) a whisper or a room of conversa-
tion to an FM radio, tunable from 88 to 108MHz FM.
With a proper antenna it transmits 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"

MMWMS kit $34.95

STROBE LIGHT
Do you need an attention
getter, warning light,or
flashing light for model air-
planes? Then this kit is for
you. Use it as an emer-
g gency light for your auto,
radio tower, even use it on your bicycle. Has a vanable
flash rate. Power requirement 6 or 12v DC .
Size 3.5'%1.9'

7ST-1 KT $11.95
FM STEREO TRANSMITTER

Own your own FM radio
station. Any stereo sig-
nal you plug into the
FMST-100 will be trans-
mitted to any FM radio
tuneable from 76 to 108MHz FM. Transmit a wire-
less link through an auditorium, from your car to
your camper, listen to your CD's while mowing the
lawn, Play music on one channel sing on the other.
Clanly is exceflent, aprox. 40dB stereo separation.
Length of antenna determines the distance of trans-
mission. Complete with stereo input level controls &
crystal for stereo separation. 9v battery operation.
SIZE: 15" x2.5"x 3

FMST-100

Cabinet $8.95

from your local cable company before
using these filters on your cable system.

kit $14.95

This Manual contains sChematics,

\ parts lists & P.C. board layouts for
many of the Rainbow Kits. Use your
own parts to construct our Kits.

KIT BOOK $14.95
$9.95 with the purchase
of any kit.

INDUCTANCE METER

This is the kit everyone has been asking
4 for. Turn your digital volt ohm meter into
an inductance meter. It will read inductors
3uH to 7MH. Power requirement 9v DC.
SIZE: 1.75" x 2.5"

1 A1 KIT $14.95
|A-1 CABINET $8.95
DIGITAL THERMOMETER

8l The DT-3 kit will turn your digital volt ohm
# meter into an accurate digital thermome-
ter with .1 degree resolution. Measure
temperatures from -40° to 250F° The
remote sensor is .25" sq. and can be
mounted many feet from the meter.Power
requirement 9V DC. SIZE: 2" x 1.35"

KIT $8.95

OT-3

CAPACITANCE METER
i This kit will turn your digital volt meter into
3 a capacitance meter. Turn that junk box of
A unmarked capacitors into a fortune of
il usable parts. Measure capacitors from
<2.2pF to 2.2uF.Power requirement 9v
DC. SIZE: 1.80" x 2"

TEMPERATURE
GENIE

i Ever lost frozen food because
your freezer stopped? The TC-
# 2 kit would have saved you
1 money. An alarm activates
= & when the temperature reaches
a critical point. Tum ceiling fans on automatically when
it gets too hot. This kit gives you 100mA of output.
SIZE: 2" x 1.4" Power requirement 6to 15V DC.

If you want to switch more power see our Tnac (TP-1,
or Relay (RP-1)Power kit.
TC-2 kit $7.95

PHONE

S TRANSMITTER

& L Small but mighty,it fits anywhere.
i Phone line powered, never needs
4 batteries. Transmits both sides of
a phone conversation loud and
clear, wireless, to any FM radio al
greal distances. Variable tunes from 70MHz to 130MHz
FM. You can also use it as a speaker phone.
SIZE:1.25" x .6".

TEL-BA1

)

KT $12.95

SUPER SNOOPER
BIG EAR

d Listen through walls, hear
i conversations across the
d room. Add a parabolic reflec-
tor and hear blocks away. The
BIG EAR can be hidden about
anywhere. Makes an ultra sensitive intercom. Can
be used as a 1.5W AMP. We supply a mini-electret

mike in the kit. Power requirement 6 t012v DC.

SIZE:1.75°x 1°

AA-1 BuLTs20.95  KIT $10.95
RELAY POWER KIT

Increase the output of any

kit from 100mA to 3 Amps
If you need to switch more

power, up to 300 Watts,
with the Light Genie,
Temperature Genie, Timer or Vox kits, use
the Relay Kit. We supply a two pole relay 1.5
Amps ea., tie both poles together and get 3
Amps. Size .75" x 2"

RP-1
<7

KIT $9.95

WIDE BAND
PRE-AMP

Uses PCB and surface
mount technology for better
? performance. Use for scan-
ners, HTs Frequency counters, Sateliite Receivers. It
amplifies low-level {weak) signals. If the signal is
extremely low , two amplifiers can be used in a series.

¢ IMHz t0 2.5 GHz 2.8dB NF

¢ 1dB compression=0dBm

¢ Gain: 1MHz- 20dB to 2.5GHz-6dB

« Power requirement: 12v @ 6Ma

xr $29.95

kit $12.95 | WBA-6 KIT $19.95
Please add sufficient postage First Ib $5.00 Canada $7.00
Additional LB. Add $1.00 US FUNDS ONLY
We will accept telephone orders for Visa or Mastercard S
Electronic Rainbow Ind., Inc. —al

6227 Coffman Rd. Indianapolis, IN 46268

ELECTRONIC CALL 317-291-7262 FAX 317-291-7269
AAINBOW INTERNET:www.rainbowkits.com

8N

CIRCLE 148 ON FREE INFORMATION CARD
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WHEN ORDERING

CALL TOLL FREE
1-800-325-2264

Items are subject to availabitity.
Prices are subject to change without
any prior notice.

FLYBACK
TRANSFORMERS

_‘ -
- ;‘ﬁ 0=
Replaces 12,\1—‘_

GOLDSTAR 154-074R

Featu res
* Wider than specfﬂed
frequency response * High deflection fac-
tor of 1mV/div.e Wide dynamic range up to 30MHz without wave-
form distortion » Algabric sum of CH1 and CH2 « Low drift with com-
pensation circuit » Superb trigger sensitivity * Maximum sweep rate of
video signals with internal TV sync. separator « Jittless trigger circuitry
» CH1 signal output terminal available * Variable trigger hold-off » High
precision X-Y phase difference measurement up to 50kHz ¢ Built-in
function generator with BNC output of 50Q and TTL » Three kinds of
waveform are available with 50Q output  Fiat output waveform fre-
quency up to 1MHz

Specifications:

Vertical deflection: = Bandwidth :DC coupled (DC to 20MHz normal),
AC coupled :(10Hz to 20MHz normal)  Deflection factor: 5mV/div o 5V/
divin 10 calibrated steps of 1-2-5 sequence ¢ Rise time: 17.5nS or less
Horizantal deflection: » Time Base A: 0.2us to 0.2S/div In 19 calibrated
steps.1-2-5 sequence * Uncalibrated continuous control between steps

$20 MINIMUM ORDER
CALL NOW FOR YOUR
232 PAGE FREE CATALOG

1-800-325-2264

HOT PRICES ON POPULAR SEMI’S

Order Ne Brand Min Price .
BU-208  TESLA 10 $1.49 '
BU-208/0C TOSHIBA 1 450 Q
2N-3055 TESLA 10 0.60

2N-3773  TESLA 5 1.20

25D-1398 SANYO 10  1.49 ;
2SD-1650 SANYO 5  1.69

STRD-1005 SANKEN 1  4.15

STR-30130 SANKEN 1 266

STRS-6301 SANKEN 1 850

TA-7777N TOSHIBA 1 6.96

TDA-2005 SGS 5 1.49

COLOR CODED ﬁ_,_§2 52 =

LEADS HEAVY DUTY
ORDER N© 56-500
* 11" Long Wire Lead
* Insulated 1'2" Alligator Clips

* 20 Gauge Wire Size * 10 Leads
* BLACK, GREEN, RED,YELLOW, WHITE

SOLDER WICK®

+ Solder Remover
« Length 5 Feet

ORDER Ne 51-1050 ™in-2pes.

TEMPERATURE CONTROLLED

~)
=

SOLDERING STATION

* Grounded Tip for Soldering :
Static Sensitive Devices, Heater Aid.
» Led Power Temperature Indicator

* Overheat Protection W/ Temperature Control

* Auxiliary Grounded Terminal

» Comes in digital LED display
* 48 Watts soldering iron

> 00
2564

* Adjustable Temp.: 300°F - 790°F - 150°C - 2&80°C

ORDER N2 63-0189

TUN-O-WASH®
ORDER ¢ 30-0100

- §7 50 =
(CFC Free)
Fast drying electronics
grade cleaner for tuners,
controls and PC boards.
TUN-O-WASH is excellent cleaner and
degreaser for tuners, controllers and PC boards.

* Desligned for cleaning and degreasing
consumer electronics . * Cieans in one step, no
rinsing required * Contains no ozone depleting
compounds ¢« CFC and HCFC free

* Not for use on energized equipment

* 12.5 Oz aerosol (12 cans per case)

VCR ALIGNMENTTOOL KIT

1~
ORDER #50-888 _ g0/ o5 =~
T&MMW l'1$ ST

¢ VCR Head puller
* Retaining ring
remover

¢ Spring hook

* Micro screwdriver
* Hex key set * Fitted vinyl ¢

Soft zippered case
« Dimensions: 91/2"(W) X 121/4"(L)

* 7 Assorted head & guide aligners

* 3 Reverseable screwdrivers (Small-Flat-Philips)

ORDER N®: 82-1055

inside battery compartment ¢

of at least 1: 2.5.

Universal Audio/video Remote

» Controls basic functions of TV,

VCR, cabie box, and CD or laser

player = Ergonomic design! Main
buttons are in line with natural
thumb motion * Two-minute memory al-
lows time to replasce batteries without re-
programming * Programming reminder sticker

30, or 15 minutes(according to ‘your TV, }_.‘SeQ
'to p ‘acciden

DIGITAL MULTIMETERS DALCO

NEW!  Digiaxt
* Overload protect 1000vVDC or
peak AC on all other ranges
* Input impedance 10M Ohm on
all ranges * Base accuracy range
+ 0.5 % to + 1.0 % * Resistance
200Q, 2K, 20K, 200K, 2M, 20M
* Audible continuity response
lower than 50Q * DC Voitage
200mvV, 2v, 20V, 200V, 1000V
AC Voltage 200mV, 2V, 20V,
200V, 700V

ORDER N2 50-815

LOGIC Probe
ORDER N251-1015

* Length: 8 inches

* Range: 4.5 To 15 VDC

¢ Includes Test Leads * Compatible With
TTL,DTL,RTL,HTL,CMOS, NMOS Logic

SOLDER ROLL

* 1 LB Spool

» 370 deg F melting point

« Fastest solder

« Alloy 60/40, tin lead, non
corrosive flux, Dlam. 1.2mm 4

95
ORDER N 51-1005 =1,_L$3 =

MAGNAVOX

Smart. Very smart.
e /

+» Cable (11 brands)
- VCR (68 brands)
TV (77 brands)
- _‘Cp pact disc and

v Disc (94 brands)

Sleep time for 60,
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SEE US
NOW AT &

Fantastic DMM Offer!!!
Don't let the price fool you. This meter is a
digital multimeter designed for engineers
and hobbyists. Equipped with & functions
and 19ranges. Eachtest positionisquickly
and easily selected with asimple turn of
the FUNCTION/RANGE selector rotary

switch.  Rubber Boot Included o
General ur
Display: 3-1/2 Digit LCD. 21mm Figure Height Best

with Automatic Polarity

Overrange Indication: 3 Least Significant,
Digits Blank

Temperature for Guaranteed Accuracy:
23°C+5°C RH<75%

Temperature Ranges:

Offer
Ever
ona

Operating: 0°C t0 40°C (32°Fto 104°F) High

Storage: -10°C to 50°C (14°F to 122°F) .g
Power: 9V Alkdiine or Carbon-Zinc Battery(NEDATSH Quality
Low Battery indication: BAT on Left of LCD Display. Full Slzed

Dimenslons:188mm long x 87mm wide x 33mm thick

Net Weight: 400g $
1 9 any gty

DC Voltage (DCV)
Range: Resolution: Accuracy:

200mvV  100pV

2000mv Tmv

20v 10mv +(1%rdg+2dgts) Resistance (£})

200v 100mv Range: Resolution: Accuracy:

1000V 1V 200 100mQ

Maximum Allowable Input: 1000v DC 2000 1Q

or Peak AC. 20KQ 10€Q (). 2%idg+2dgts)
DC Current (DCA) 200K 1002

Range: Resolution: Accuracy: 2000KQ 1K

200uA  100nA 20MQ  10KQ +(2%dg+10dgts)

2000pA  TpA Maximum Open Circuit Voltage: 2.8V

0mA  10pA *(1 2%dige2dgts)

200mA  100pA Diode Test

10A 10mA +(1.2%dg+2dgts)  Measures forward voltage drop of a

Overload Profection:mAlnput.2A/250V  semiconductor junctionin mV test cur-

fuse. rent of 1.5mA Max.

AC Voitage (ACV)
Ronge: Resolution: Accurocy:
200V 100mVv +(1. 2%+ 10agts)
750V v
Frequency Range: 45Hz-450Hz
Moximum Allowable input: 750V rms
Response: Average Responding. Cali-  hFE Test
brated in rms of a Sine Wave. Measures fransistor hFE.

CATNO DESCRIPTION PRICE
9300G Rugged High Quality DMM with Rubber Boot $19.00

- Switchable Scope Probe Sefs
(Selectable X1/Ref/X10) These high
quality scope probe sets are for oscil-
loscopes up to 60MHz (model HP 9060)
or 150MHz (model HP?150). Both sets
include ahandy storage pouch and
include an IC test-hook adapter for

the probe. The BNC connector rotates to avoid cable tangle
or kink. Cable length is 1.4 meters.

PRICEEACH
CATNO DESCRIPTION 1 10 100
HP-9060 Scope Probe Set DC~60MHz $16.49 $14.49 $11.58
HP-9150 ScopeProbeSetDC~150MHz 2495 2195 18.62

"I"" SEE OUR ON-LINE CATALOG AT

http://www._cir.com

Positive Photo Resist Pre-

- h{:( .
. [t
=

~ Sensitized Printed

Circuit Boards
. / These pre-sensitized printed cir-
‘,' cuit boords are ideal for smoll

{ control. High sensitive positive resist
cooted on loz. copper foil allows you to go direct from your
computer plot or art work layout. No need to reverse art.

Single-Sided, 1o0z. Copper Foil on Paper Phenolic Substrate

PRICEEACH
CATNO DESCRIPTION 1 10 50
PP101 100mm x 150mm/3.91"x591"  $2.55 $1.90 $1.70
PP114  114mm x 185mm/4.6" x 6.6" 208 245 198
PP152 150mm x 250mm/5.91"x 9.84" 540 398 3.60

PP153 150mmx300mm/5.91"x11.81"  6.15 448 4.10
Single-Sided, 1oz. Copper Foll on Fiberglass Substrate
PRICEEACH
CATNO DESCRIPTION 10 50
GS101 100mmx 150mm/3.91"x5.91" § 390 $2.98 $2.60

GS114 114mm x 185mm/4.6"x 6.6" 480 349 320
GS152 150mm x 2560mm/5.91"x 9.84" 869 598 578
GS153 150mmx300mm/5.91"x11.81" 1020 720 680
Double-Sided, 10z. Copper Foil on Fiberglass Substrate

; PRICEEACH
CATNO DESCRIPTION 1 10 50
GD101 100mm x 150mm/3.91"x5.91" § 507 $3.68 $3.38

GD114 114mm x 185mm/4.6"x 6.6" 505 429 399
GD152 150mm x 2560mm/5.91"x9.84" 1047 7.39 698
GD153 150mmx300mm/5.91"x11.81" 1195 869 8.30

Etching Chemicals/Ferric Chioride
Adry concentrate that mixes with watertomake
1 pint of etchant, enough to etch 400 sq. inches

of 1oz board. PRICE EACH
CATNO DESCRIPTION 1 5
ER-3 Makes 1 pint $3.50 $2.75

! Developer 1his product is used as the

developer on our positive photo-resist
printed circuit boards. Includes instruc-
tions. 50 gram package. mixeswith water,

éﬁ Mw..'!‘% PRICE EACH
CATNO DESCRIPTION 1 10 25
POSDEV Positive Developer $ .95 $ .80 $ .50

Efching Tank This handy etching sys-
temwillnandle PC boardsup to 8"x 9", two
at a time. Ideal for etching your PCB's!
Systemincludes anairpump foretchant
agitation, a thermostatically controlled
heater for keeping etchant at optimum

temperature and a tank that holds 1.35
gollons of etchant. A tight fitting lid is also supplied to prevent
evaporation when system is not being used. Typical etching
fime is reduced to 4 minutes on 1oz. copper board!

REDUCES ETCHING TIME!

DESCRIPTION
Etch Tank System

CATNO PRICE
12-700

$37.95
Desoidering Pumps

These powerful plastic body *
desoldering pumps are designed for easy m

one hand operation for fast, efficient
desoldering. Double O-ring piston seals for maximum suction.

PRICEEACH
CATNO DESCRIPTION 1 5 10
08-366S  Large Desoldering Pump  $15.89 $13.49 $11.95
08-366E Regular DesolderingPump  10.89 859 739

08-366TIP  Replacement Tip 195 1,95 195

WWW-aknericantadiohistorv.com
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when Temperature Control is required. Easy to use
slide control allows user to set system from 300°F to @
840°F. Voltage to iron from control unit is 24V Iron %
heating power is 48W. Replaceable 5.3mm tip is ‘

standard. Replacement irons and tips are available.

i AS LOW AS s50% PRICEEACH
| CATNO DESCRIPTION 1 5
i SL10 Temp Controlled $56.00 $50.00
Soldering Iron { £
SLl24v  Spare24VSoldering 1050 7.50 .
Iron

@ecfronic Soldering System Here's the ideal splution  Electronic $oldenng System with LED Display \

Deluxe temperature controlled system with LED
display for maximum accuracy. Temperature is
adjustable from 160°-480°C (320°-900°F). Ironheat-
ing power is 48 Watts, Runs on 24V from controller
unit. Rep!ocemem irons and tips are available.

Tip size is 5.3mm. PRICE EACH

CATNO  DESCRIPTION

SL30  Deluxe Soldering 886 00 375(13
System w/LED AS LOW AS 575

SL24v Spare 24V Soldering 1050 7.50
Iron for SL10 or SL30

‘ Replacement Tips for SL10/SL30 We now offer a variety of replacement

PRICE EACH tips for the SL10/SL30 soldering stations.
CAT NO DESCRIPTION 1 5 PRICE EACH
821 1/32" Pencil Tip $1.39 $1.19 CATNO DESCRIPTION 1 5
822 1/32" Pencil Tip 1.39 119 825 1/8" Chisel Tip $1.49 $1.29
823 164" Pencil Tip 1.39 119 826 3/64" Chisel Tip 1.49 1.29
824 1/16" Chisel Tip 1.49 129 827 3/64" Pencil Tip 1.59 1.39
821 822 823 824 825 826

Ball Bearing 12V DC Fans

e SOLDER <+ SOLDER -
We stock high quality 60/40(Sn%/Pb%). .031"
and 63/37, .031" diameter. Thisis prime JIS
certified solder that we maintain as a
regular stock item (It is not "Left-overs,
Rejects or Surplus") and you can buy it
from us at a fraction of the price that
you are used to.

Tired of Paying Inflated .

Prices for Solder? = PRICEEACH
CATNO DESCRIPTION 1 10 25
RH60-1 1-Ib. Spool. .031",60/40 $ 690 $ 596 $ 5.30
RH63-1 1-Ib. Spool, .031", 63/37 6.95 6.10 5.41
RH60-4 4.4-b.Spool. .031",60/40 2400 21. 90 17. 92

RH60-TUBE 6-0z.Tube, .031", 60/40

111111 SEE

99

hitp

CIRCUIT SPECIALISTS, INC.
SINCE 1971

800-811-5203
602-464-2485
602-464-5824( FAX)

@n

K WE ACCEPT:

OUR ON LINE CATALOG AT
-//WwWw.Ccir.com

These High Quality Fansfeature Ball Bearings and Brushless DC PRICEEACH
Motors. All of them are designed to meet UL, CSA & VDE CATNO 1 10 25 100
Standards. Design these fans into power supplies, computers  CSD 4010-12 $9.88 $ 6.38 $5.48 $4.87
or other equipment requiring additional air flows for heat CSD 6025-12 .38 59 5.41 471
removal. These fans are regular Circuit Specialists stock items  CSD 8025-12 8.88 5.85 5.19 4.49
— they are not surplus. CSD9225-12 8.95 6.14 5.29 459
INDUS TRY BEST PRICING! cCsD1225-12 11.45 8.96 782 685

Specifications ATED START INPUT STATIC

DIMENSIONS VOLTAGE VOLTAGE CURRENT  AIR FLOW PRESSURE SPEED NOISE LEVEL
CATNO (MM) ) ) (A) (CFM) (NCH-H,0)  (RPM) (dB) WEIGHT (g)
CSD 4010-12 40x40x10mm 12 7 0.06 5.1 0.19 5,500 26 20
CSD 6025-12 60x60x25mm 12 5 0.13 137 0.165 4,500 28 65
CSD 8025-12 80x80x25rmm 12 5 0.16 378 0.177 3,000 3 80
CSD 9225-12 92x92x25mm 12 5 0.32 42 0.18 2,800 37 95
Csb 1225-12 120x12005mm 12 5 0.35 62 0.180 2,500 42 135
e SOLDER <+ SOLDER - .

CCD Camera - IR Responsive  As Low As $109!!
This black and white monochrome CCD Cam- B

era is fotally contained on a PCB (70mm
x 46mm). The lens is the tallest compo- §
nent on the board (27mm high from
the back of the PCB) and it works 24
with light as low as 0.1 lux. It is IR #8148
Responsive for use in total dark- & 7 @

ness. It comes with six IR LED's on board. It connects To any
standard monitor, AUX or video input on a VCR or through a
video modulator to aTV. Works with a REGULATED 12V power
supply (11V-13V). Hooks up by connectiong three wires: red to
12V, black to ground (power & video) and brown to video
signal output. PRICE EACH
CATNO DESCRIPTION 1

CA-H34A PCB Mounted IRCCD Camera 512500 SlO‘?CD

RECEIVE OUR LATEST gm
132 PAGE CATALOG! [Ki

”‘:E"{—,

It's chock full of all types of electronic equip-
mentandsupplies. 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

your name and address or call 800-811-
5203, ext. 5, to leave a message on our catalog request line.

WWww=americanradiohistorv-com
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[ MINMAXa Wi they lasi!

TAC TICAL EFELEC RONICS

AMAZING ELECTRONIC

Plans . Ready—lo—l.lse
250KV Tesla Coil g

10-14* of Explosive

Bolts of Lightning!

« Transmit Wireless Energy

+ lon Motors

* Anti-Gravity

+ Strange and bizarre
pyrotechnical effects

+ Many other expenments shown in detail

* Award winning science pro;ect' !
BTC3 Plans = ‘

I.aserl
RuJ Gun
andheld,
battery operated.
4 JProduces an intense
burst of light capable of buming holes. |

LAGUN2 Plans ... ..$20.00 |
1 LAGUNZK Kit/ Plans ....... Price on Req |

——

|snble Beam Gus lusers

& SCIENTIFIC DEVICES

. Easy—to -Build Klts

ATTENTION Experimenters. & Researcher 1
Anti-Gravity, Rail & Coil Guns, Mass Warping, (.
Levitation Research, Exploding Water, Propulsion Driversug
Lattice Snapping, EMP etc. Loss-less Energy Charger

with triggered spark switch. * Adjustable 500 to 3KV out _

+ Charges up to 25KJ + Programmable Ourput
HEP1 Plans
HEP1K Kit/Plans with 500J .......
HEP10 Lab Assembled - to your spec's.
Write, call or fax for price & delivery

Generator
| Levitate an object! ! ‘ ! ! ! ! l !

| Great science fair projec x
- TG (SR S —— $15.00 |
1 GRA1K Power Supply Kit/Plans ... §99. 50 |
GRMO Assbld Kit/Plans .............. $149.50

LAS1KM 1 mw, low cost Ko . $69.50 |
LGUSK 2-3mw Kit
HNET70 5-7mw.£2dy fo use

Millions degree temp equiv. lluminates fow [ preaw wiyPlans with coif i T
) ll.?vﬁtl é'ﬁﬁﬁi | BTC30 Assbid Ready to Use ..... $399.50 | Sofid Stafe ||Pioneer a Fuiurlshc
o | BTC4 Plans, 500KV UMt oo .$20.00 i Hw, I
+ Window Listener | e - Tesla Coil I Weapon!== :
i mﬁ?\? Gruvliy | + Generale fiery electrical 1 ,E',f,f&ifpgud"eélgned i
“SEEES « Seience Project plasma discharge i

|in our lab - Join the research!
| * Ballistic Velocities

* Handheld -« Battery Operated
+ Labelled as DANGEROUS Product

L Experiment now before it is classified as a
firearm! EGUN1 Plans 200

+ Powers light and

objects without contact
« Experiment with electrical a
| fields. TCL5 Plans
| TCL5K Kit/Plans 12VDC .

Includes lext book on A Anti-Gravity theory!
= = _.__.1 |

"Talking" =)
Plasma Globe ﬁ ?

K ;/:i‘ '
. | Spectacular color. Pulsates to music i
sounds!. 8-9", with intensity and sound i
controls. PLASMA1 Ready to Use .$79.50 | 1|

i{lon Ray Gun on 7

1 Project Energy!

| Star Wars technology ‘Jemonstraes -
' weapons potential. 10G7K KnIPlansSQQ 50 i

e
4000 VoIIs 10ma ngh Voltage
Module - Ready to use - for many projects
from hoverboards to pyrotechnics.

$19.50 |

Eledronu Caution

Hynotizer Required |
Control their minds! Programmable

audible and visual stimuli induces hypnotic
trances. HYP2K Kit with Book....... $39.95
EH2 Hypnosis 8ook & Plans ........ $14.95

JMus! be 21 for purchase of hardwarq

We can design and build |
high voltage systems |

- fo your specs!
Call or fax us with your requirements!

- ~q Cybernetic Ear!

[

Parabolic Mic Phasor Sonic Blast Pistol
can heara | Rids areas of unwanted pests.

long Range

- ¥ hEnhanc%s‘intorma! Telephone ﬂ Wi ﬂ“ "Ultra-Ear” = ol Trains and conditions wild and
‘ | adusiabesoime contio, || Line Grabber/ 1) '/FSESNE 8o dish uses satelte UG Mother domestic animals. Greal for
\/{ . Adjustable volume control, } / E\ Rchinologaio baciire Watlrs) bams, attics, cellars, gardens.
ILO s casly no eiher | Infinity Transmitjer 1 distant sgtymds PpMS Plans ' PPMK KIUPlanS“SSQ S0
Gl Ma’;‘yé'ga"'yout?s:i Use tone phone anywheré In the world to: [ PMSK KitPlans .. S —
3 CYBEREA% ! $19.95 ST YR panis - Akn S I + Optional Wi eless Retrofln nsmt Sh“ker s //4
: : == e callls S e k|ds' - capil)ured sour:as to an FM radlrtii = Force Field/ ;, o ==
a5 - —~ sy 1 * Control up to 8 appliances in your home! {5 ( \ b
3 Mi Telephone Xmitter « Re-direct costly toll cals from pay phones! | WMSK Kit for Wireless Op"°" 529j50 Vehicle 7

« Tune-able 80-130 Mhz « Undetectable |
+ Only transmits when phone is used
VWPMTK  Kit/PIans .........ccoocmmmeeses $3

TELCONS3 Plans (credit to purch) .$10.00 g
TELCON3K Plans/Kit ... $99.5
TELCON30 Ready to Use

9.50 J

3 Mi V Voice TransmMer

| remote fire starting. CAUTION REQUIRED!

Electrifier &/

<] Make hand and shock balls, shock wands
and electrify objects. Great payback for

capacity. Great for spemal effects and

FIREBALL Plans (dangerous product) . 310 00

'I'elephone Tuplng System
+ Tapes Phone Conversation « Exiends
Tape X4 « Check Local Laws before using!
'L TAP30X Ready to Use $84 50

f
« Ultra-Sensitive Mike & Wy ;
— i

* Crystal Clear
* Tunes 80-130 MHz.
FMV1K KitIPlans ........................... $39.50
2 .

Drop -In’ (Imi)

See In Total Electric
Charge Gun
1'% High Quaity IR Night Vision o

those wiseguys!
SHK1K Easy to Assemble Kit ...... $19.50
— —

1 Aim at window and listen to sounds from sirange & bizarre halucinations without

{ reflected light. CAUTION - Not for ||Iega|
- RTCIR' KO T T S — $10

drugs. Caution - not FDA approved.
00 $15
LWB3K KitPlans (req’s vid tripod) ... 5149 50

!
E MIND2 Plans
]

MIND2K Kit and Plans
MIND20 Assembled Unit ...

o i e I, o 1 Scope with IR illuminator. i Stuns & immobili ttackers !
o uns & immobilizes attackers
3 Mi Tracker Trunsmi"er Telephone \?,-}f’ ";EJ SD10 Ready to Use. ..$199.50 1 15 feet away! Check your state |
« Tunable Output Transmitter L 2T { == ToE T | faws for legality. More knockdown
« Uses FM Radio Easily tunable over FM radio. Never needs snc ’ S |t power than most handgurs. No
+ Excellent Signal Beacon batiery! #DROPIN Kit/Plans ....... § 19.95 4" ME — (1 permanent injury. 1D coded.
HODIK Kit/PIaNS ..ooecrvcr s =i * . Ec%r?c?t‘;ble " e
P R W ot MIND CONTROL! *%’"@ : High Quality Laser Pointer || ECG10 Charge Gun, Ready to Use,
€ z Places subjects under your % 'qG 1> | { LAPNE4 15mw equy, 2000'........... $39.50 || includes FREE Stun Gun! ....... $249.50
‘ ’?,; { control. Programmable audible | 8/ 9%* | 4 LAPN61 50mw equv, 4000' $84.50 || STUN GUNS - sold separalely.
m W Bouhce Laser Listener & visual stimuli with biofeedback, Induces |5 - "1 STUN100 100,000 Volts 14.50

111000' Potato Cannon

STUN200 200.000 Volts ..$49.50

Not a Toy! Uses electronic or piezd=3
ignition. CAUTION REQUIRED!
POT1 Plans {dangerous product)... $10.00

VISIT US ON THE WEB.'

1

hitp:/lwww. amazing1 .com

INFORMATION

Dept PEM?7, Box 716 Amherst, NH 03031

Phone: 603-673-4730 FAX: 603-672-5406
(o "UNLIMITED c.visa cop, checks accepted Please add $5.005 & H

24 Hour Phone

800-221-1705 |

| Orders Only Please!

CATALOG!
FREE with Order or
send $1 P&H

wWWWeamericanrtadiohistorv.com
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v TENMA'

159 Test Equipment

l Compact, rugged, and autoranging, this line of high-performance

"% DMMs are perfect for troubleshooting electronic circuitry, adjusting
and calibrating products and testing components. The “High Tech
Series” offer performance and 5,000 count for greater resolution and
repeatibility. So whether you are solving problems in the field, at
home, or at the workbench, Tenma digital multimeters give you all
the measurement capability you need for todays technology.

Why should you buy Tenma DMMs?

*30 day satisfaction *NIST calibration
guarantee available
*Best price/ performance 5000 count
i e0One year warranty eFeature packed
auio 5 '
power cff : The complete Tenma line can be found at MCM Electronics. MCM

| stocks over 30,000 items. . .serving every need of the electronics
repair industry. Test equipment, semiconductors, audio/video parts,
" tools, computer parts and more. Request your FREE catalog today!

:\. Authorized
TR Panasonic ~ MG/A/3
Prices affective trom Dacember 19, 1996 == Techni Premier
through February 28, 1997 /\ auasar/ ec .nus Distributor
. N Original Parts Distributar

W To crder a FREE catalog, Call...
" 1-800-543-4330
o) oM ELECTRONICS”

2 F ™ g CENTERVILLE, OH 45459
sowe 1 £02-543-0330 A PREMIER FARNELL Company

SN

Fast delivery from distribution centers near Reno, NV and Daylon, OH. CODE:POP37

CIRCLE 151 ON FREE INFORMATION CARD

WAWAA-aericanradiehistor-eom
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CALL TOLL FREE
(800) 292-7711 orders only
Se Habla Espanol

XK-550 Digital / Analog Trainer

Elenco’s advanced designed Digital / Analog Trainer is specially
designed for school projects. It is built on a single PC board for maxi-
mum reliability. It includes 5 built-in power supplies, a function gener-

C&S SALES

EXCELLENCE IN SERVICE
TK-3000

$89_95

ator with continuously sine, triangular and square wave forms.

1560 tie point breadboard area.

XK-550
Assembled and Tested

*169.%

Tools Included:

+ SR-2 - Deluxe Soldering Iron
+ SH-1 - Soldering Iron Stand
¢ ST-1 - Diagonal Pliers

* ST-2 - Long Nose Pliers

* ST-30 - Deluxe Wire Stripper
* SE-1 - Solder Ease Kit

* ND-3 - 3 pc. Nut Driver Set

ALL OR WRITE FO¥
A FREE 60 PAGE
CATALOG!

BOO)

* TL-8 - Precision Screw Drivers
* ST-5 - Screw Driver Slotted 3/16”
¢+ ST-6 - Screw Driver #1 Phitlips

XK-550K - Kit

February 1997, Popular Electronics

8

*139.%

Tools and meter shown optional

« ET10 - IC Pulier

« 8P-2 - Solder Pump

« S§T-20 - Safety Goggles

¢+ ST-9 - Pocket Screw Driver
¢+ ST-4 - Sotder Tube

« SW-3 - Solder Wick

GF-8026 w/ Frequency

* Linear and Log
Sweep

* .02Hz to 2MHz

* Counter Range
1Hz to 10MHz

« 4 Digit Display

5225

Auto Ranging Hand-Held
DMM w/ Bar Graph
Model EDM-163

$99-95

7 Functions with data hold
Compares to Fluke Model 77Il

MX-9300 Four Functions in One |

* One instrument with four test and measuring systems:
1.3GHz Frequency Counter * 2MHz Sweep Function Generator
Digital Multimeter + Digital Triple Power Supply

(0-30V @ 3A, 15V @ 1A, 5V @ 2A)

Digital Mulitimeter
Model M-1700

$39_95

11 functions including freq to 20MHz,
cap to 20uF. Meets UL-1244 safety
specs.

A professional technician service tool kit in a
metal reinforced tool case with heavy-duty
handle and locks. A removable pallet han-
dles most of the tools 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

Fluke Multimeters
70 Series 80 Series

Model 70II....... $69.95 Model 83
Model 731 Model 85
Model 751 Modei 87
Model 7711
Model 7911

B&K Precision Multimeters

Model 391 $159.00 Model 388A

Model 390
Modei 389

Model 2707
Model 28604" " $85.00

PT-223K
$15,9%

Phone kit

with
train-

Kit Corner
over 100 kits available

Fiber Optics
Technology

with training course
Model FO-30K

ing
course.

$1 9.95

Model AM/FM-108K
Transistor Radio Kit

with training course

$29.95

WE WILL NOT BE UNDERSOLD

UPS SHIPPING: 48 STATES 5%
OTHERS CALL FOR DETAILS
IL Residents add 8% Sales Tax

§ =
5@

M-1005K

Compact
Multimeter
Kit

$1 9.95

6 Functions
& Transistor S
Test , =

C&S SALES, INC.

150 W. CARPENTER AVENUE
WHEELING, IL 60090
FAX: (847) 520-9904 (847) 541-0710
http://www.elenco.com/cs_sales/

CIRCLE 32 ON FREE INFORMATION CARD
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Model M-6100
Programmable DMM

Includes FREE Computer Interface
and FREE Software

* Analog Bar Graph

 Large 3 3/4" LCD Display

* Menu Driven

* Triple Display

* RS-232 Interface

* True RMS

* 9 Basic Functions including cap. & freq.

* Auto Power Off

* Easy-to-use

125

15 DAY MONEY BACK
GUARANTEE
FULL FACTORY WARRANTY

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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FREEPROBES  OSCILLOSCOPES @iyt
SCOPES Lowest Prices of the Year! CATALOG!

B&K Precision
Scopes

60MHz ANALOG WITH DIGITAL STORAGE
Model 2560 . Serag e 0"
20W5/s roal time sampling
1GHz equivalent time

3 sampiing (at 0.$ps/div.)
q —J 28 - Privts via RS-232 pon
s = s | (o any HPGL plotter
N - $1995
— —

20MHz ANALOG WITH DIGITAL STORAGE
Model 25228 | Zowe eeg bendwah
+ 2K memory per channel

300MHz equivaient time sampling

—— Pre-tigger capiure
‘. | $869.95

S cpot?
100MHz THREE-TRACE

« tmVidivision sensitivity

Model 2190A . syeeps to sns/division .
—— 40MHz 25/30MHz
Ds-603 1350 S-1345 %569 Ds-303 *1095

SOMHz DUALLTRACE * Analog / Digital Storage « Analog with Delayed Sweep ° Analog / Digital Storage

* 1mVidivision sensitivity

Model 2160A . sweeps to sns/division ® 8
G-“ G | c0MS/sSamplingRate g 4340 %475  s-1330  *439
: = « Analog » 25MHz Analog
$949.95 S-1360 $749

* Delayed Sweep
40MHz DUAL-TRACE

Model 1541C - [ sevy * Analog with Delayed Sweep S-1325 $325
e, 2 Year + 25MHz Analog

* ¥ mode displays two signais unre.
lated In frequency

. Warranty

60MHz, CURSORS & READOUTS, DUAL TIME BASE

-+ Cursors and readouts
Model 2260 | TUST Ty

- Ibrated 3 )es - main ime base ‘
b T o e SCILLOSCOPE SELECTION CHART

OREERE - Signal delay tme
[ sz 2o L ANALOG
« Component tester Model Bandwidth Sensltivity No. of Sweep Rate Delayed Video Component Beam

« Z-axis inpul MHz {max) Channels Max ns/div Sweep Sync Tester Find

Asngeisassy $-1360 60 1mv/div 10ns/div Yos Yes Yes Yes

$1225 $-1345 40 1mv/div 10ns/div Yes Yes Yes Yes

S$-1340 40 1mv/div 10ns/div No Yes No No

20MHz DUAL-TRACE $-1330 25 1mV/div 10ns/div Yos Yes Yes Yes

Model 2120 - 2 Year Warranty S-1325 25 1mV/div 10ns/div No Yes No No

Special $389.95
DIGITAL STORAGE
Modet 2125 with delayed sweep Model Bandwidth Analog No. of Sampling Memory Internally  Pretrigger Output
$539,95 MHz Sen (max)  Channels Rate Channel Backed Up %
ey« 1mV/division sensitivity DS-303 30 1mV/div 2 20MS/S 2K Yes 0.25,50,75 RS232
A0 oo sredeweeplCseration DS-603 60 1mV/div 2 20MS/S 2K Yes 0, 25,50,75 RS232

«AC, TVH, TW and line coupiing

- Calibrated 19 step time-base with x10
magnifiec

« Compact low-profile design

N ..- AT PRICES THIS LOW THEY'LL BE GONg

)
7 Affordable Spectrum q S HITACHI SCOPES Yo,

Analvzers by B&K Inventory Reduction Sale
y y Lowest Prices of the Decade!
500MHz Serles 1.05GHz Series

V-209 - 20MHz Battery Operated V-695 - 60MHz w/ Cursors

Model 2615 - $1595 Model 2625 - $2395 Was $1505, NOW $1095 Save $410 Was $1815, NOW $1395 Save $420
Model 2620 w/ tracking Model 2630 w/ tracking 'l 1 96B.....
generator - $1895 generator - $2995 V-422 - 40MHz Was $965, V-1065A - 100MHz w/ Cursors 1

NOW $765 Save $200 Was $2139, NOW $1565 Save $574 s N 97......

V-525 - 10MHz w/ Cursors V-1560 - 100MHz Was $1790, - . N I97/A ... ..
Was $1355, NOW $955 Save $400 NOW $1490 Save $300 Y $2095

V-552 - 50MHz Was $1195, V-1565 - 100MHz w/ Cursors T | ; .
NOW $850 Save $345 Was $1960, NOW $1595 Save $365 : Call or write for
complete specs.

V-555 - 50MHz w/ Cursors
Was $1375, NOW $975 Save s400 V-252 - 20MHz $41 9

WE WILL NOT BE UNDERSOLD C&S SALES, INC. L3 15 DAY MONEY BACK

150 W. CARPENTER AVENUE GUARANTEE

el 14, i e U WHEELING, IL 60090 FULL FACTORY WARRANTY
OTHERS A I IETALS FAX: (847) 520-9904 (847) 541-0710 PRICES SUBJECT TO CHANGE WITHOUT NOTICE
IL Residents Add 8% Tax http://www.elenco.com/cs_sales/ E
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QUALITY
PARTS

FAST
SHIPPING

DISCOUNT
PRICING

Potter & Brumfield # T9ON5D12-24
24 Vdc, 675 ohm coil. SPDT con-
tacts rated 20 amps (N.O.), 10 amps (N.C.) @

240 vac. 1.15" X 0.09" X 0.65". PC terminals.
UL and CSA listed.
CAT# RLY-55 $2 each

| 10 for $18.50 « 100 for $150.00 |

SPECIAL PRICE!
TWIST ON
F-56 CONNECTOR

We recently made a large ?
ED

purchase of this twist-on co-ax |
connector for RG-6 cable.
100 for $15.00
500 for $50.00

Special pricing while
1000 for $70.00

the supply lasts.
CAT #FTO-56R

SPECIAL PRICE
BI-COLOR LED

RED/ GREEN diffused. 35¢

1)

T 1 3/4 (5mm) Three Legs

case for Zip dri-
ves, Walkman
players,
tools, guns,
photographic or X
electronic equipment. Thns
well-made black canvas bag has
0.5" thick padding all around and a nylon
inner liner. 1.5" wide webbed handle and detach-
able shoulder strap. Heavy-duty zipper. Interior
pocket and adjustable velcro compartment.
Interior area: 16" X 6" X 2.5". These are new
bags with a company fogo (Interactive Network)

on a patch on one side. 00
CAT # CSE-10 $5 each

| DRIVE CABINET W/ SUPPLY |

Attractive, heavy-gauge gray
plastic cabinet designed
to hoid a 1/2 height

AR < CD ROM drive.
N s ¥ Contains a 5 vdc /

S 12 vdc switching
\»§ power supply, IEC power

~

/’:nlet jack, on/off switch, cooling
fan, LED indicator, DB-15 connector and two RCA
jacks. 10.43" X 9.75" X 2.2" overall size. Drive

'|‘I Center cathode. opening in front of case is 5.87" X 1.68”. IEC
CAT# LED-63 each power cord not included.
H [ 100 for $29.00 « 1000 for $250.00 | [ CAT# MB-53 $1 each
(USED) | spST, N.C. SWITCH

February 1997, Popular Electronics

“HI-8” VIDEO CASSETTE

e
¢ );)
$3%,

CAT # VCU-8

SONY Hi-8

Top quality, metal

particle 120 minute video
cassettes. Used for a shon
time, then bulk-erased.
Each cassette has its own
plastic storage box.
Satisfaction Guaranteed.

{10 for $28.00 + 100 for $250.00 |

ORDER TOLL FREE

MAIL ORDERS TO:

ALL ELECTRONICS CORP.

P.O. BOX 567
VAN NUYS, CA 91408-0567

Marquardt # 1050.0141A
Small, normally-closed switch rated 2 amps @
125/250 Vac. Prepped with 5" long wire leads
and 2 contact socket connector. Body
4 size: 0.78" X 0.4" X 0.25". UL and
¢ ‘ CSA listed. Large quantity available.

(LS B rons1%

1000 for $150.00

.

Quantities Limited

1-800-826-5432

FAX (818) 781-2653 «
INTERNET http://www.allcorp.com/
E-MAIL allcorp@alicorp.com

NO MINIMUM ORDER * Al Orders Can Be Charged to Visa, Mastercard, American Express or Discover * Checks and Money Orders Accepted by Mail
Delivered in the State of California must include California State Sales Tax « NO C.0.D = Shipping and Handiing $5.00 for the 48 Continental United States - ALL

OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping Prices Subject to change without notice.

N——
PC MOUNT [ PADDED cARRYING cASE] | 12 vdc, MINI BLOWER |
POWER RELAY Good-looking pro- Nidec, Gamma 28 # A34342-55APP
24 Vde tective carrying 12 Vdc, 0.18 amp brushless cen- .

trifugal blower designed for
applications with space limita- , 2=
tions. This small, lightweight | -_ \ .
blower features permanently ‘ a
lubricated ball bearings and a
quiet thermoplastic housmg 3
diameter X 1.18” thick.
Output port is 1.4" X, 1"
5" leads.

each

CAT# CF-39

$

THERMOELECTRIC COOLER
PELTIER JUNCTIONS

o —

These incredible miniature solid state heat
pumps raise or lower temperature in a small
area almost instantly. Utilizing the Peltier
effect these modules perform the same cooling
or heating functions as freon based refrigera-
tors but they do it with no moving parts, and
are very reliable. Current applied to the device
will produce heat on one side and cold on the
other side, up to 68° C difference between the
two sides. Modules can be mounted in parallel
to increase the heat transfer effect or can be
stacked to achieve high differential tempera-
tures. 127 thermocouples per device. Operates
on 3-12 vVdc. Requires a heatsink to prevent
overheating.

1.18" (30 mm) square

X 0.15" (3 8 mm) thick.

$1 CAT# PJT-1

each

5 for $75.00

1.57” (40 mm) square
X 0.15” (3.8 mm) thick.

00 CAT#PJT-2
$26 each 5 for $110.00

Quantity Pricing Available!

INFO (818) 904-0524

Orders

o\l‘-"‘“

| MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E-MAIL or Fax YOUR LIST.

©o
o

CIRCLE 28 ON FREE INFORMATION CARD
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- AMREL Offers Lowest Prices & Best Warranties on
DC Power Supplies ANYWHERE!

‘x L A
AmIEL

“""? '_"H

o .
- - - —
:' A .i

. ol ok

e I e
. -9

AMREL Offers Superior Analog Power
Supplies Starting as Low as $149.00

= Low Qutput noise rating less than 0.3mV

+ Line/load regulation rated at low 0.01% + 1mV.

» Transient response time af 50u Sec.

» Overload protection, and Dutput enable/disable.

« Coarse and fine voltage/cunrrent adjustment.

+ Auto scries/parallel operations for triple output supplies.

AMREL Offers Features And Prices on Digital
Power Supplies Tha: The Competition Can't Beat!

PR

Products lnr.er'nnuonal nc.

e Rk e o « Microprocessor controlled.
[ L e e X
* User friendly keypad data entry.
- SR = * Low output noise rating less than ImV.
.o - ; : ;
- . = o « Line/Load regulation rated less than 2mV.
S « Output enable/disable and Power off memory.
« Optional RS-232 interface capability.
Model | LPS-101 | LPS102 | LPS-103 | LPS-104 | LPS105 | LPS-106 | LPS-301 | LPS-302 | LPS-303 LPS-304 | LPS-305
Rating 30V/1A | 50\'/2\ 30Y/3A +30V/1A +30V/3A 60V/1A IGV/ZA(H) lSVMA(m 30V/3A +30V/1A #"OV/Z SA
30V/1A | 30V/3A | 30viiaq) | 30v/2a) BOV/IA | -30V/254
: Wl 4T, _ 365V/3A | 365V/A n 5V/2A 3.35V/A
List Price | 8195 | 5225 295 $395 | $495 5245 j 249 | 8299 $369 $399 8599 |
Sale Price | 8149 $179 $199 5375 5469 $219 S199 | 8285 178350 $379 | $569
INT q

8951 Brookville Road  Siver Spring. Maryland 20910 « Fax: 800-545-0058 ¢

tall: 1-800-638-2020 ==

I

CaoriNTE

RELAYS ¢ LIGHTS * MOTORS

CIRCLE 46 ON FREE INFORMATION CARD
——

TEMPERATURE « PRESSURE * LIGHT LEVELS < BUMIDITY

SWITCH POSITIONS * THERMOSTATS ¢ LIQUID LEVELS

MODEl 30.

ses o

e HDGS IN“I PC lll‘

» 24 LINES Dlﬂfﬂ_& o

* 8 CHANNEL-
8 BITA/D/ iN
* 41 BIY COUNTER

- UP YO 14K SMP/SEC |

.$79% |

MODEL 45 . . .

-+ R$-Z32 INTERFACE
« 8 DISITAL 1/0
* 8 AMALOG INPUTS
* 2 ABALODS QUTPUTS

1 -2 CoUNTERS-24 BIT

ceess $189

Electronlc
| Training Videos

Learn electronics qulickly and
easily with UCANDQ’s computer-
animated training videos. Students
can learn at their own pace and
professionals will find the
UCANDOQ videos to be a valuable
source of reference material. If
these videos aren't the best
learping tools you've ever seen,

0.-----3279’

= 12 BIT 182 KNI A/D

* 4 ANALOG OUTPUTE
+ 3 TIMER COUNTERD

- 24 DIGITAL 1/0

!

MODEL 60 .

cevane 5179

* § 2.4MP RELATS
< 16 [3GIAL 10
* 1 &-3IT ANALOS INPUT

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 .

"Changmg The Way The World Learns Electronics."

! & Repair .. §29.9 All thers . $44,96 each’
:l !m toVGR Ravaw L Direof Curent + Altlemating Curten

MODEL 40.

oo-oo..o$99

| e
] Jewsm | 52
S ar

Iy

* R8-232 INTERRACE
28 LINES DIGITAL 1/

MODEL70. ...

vees $239

+ RS-T32 INTERFACE
+ 13 BT A/D

55 86T

= UP 0 60 BMP/SEC

ppiies » Amplifiers + Osalltators D)gital 1%

: MR gt Bans
*ThA Front Fm!‘ STV Part 3 Audm" » Fiber Optics ».L.aser Yo hrmlogy *
SAVE!!! 6 videos for only $240 or 12 videos for only $450

NEED A CUSTOM 'PCB"" 'IIIY us-

PRAIRIE DIGITAL, INGC.
* PHONE 608-643-8599 « FAX 608-643-6754

- 846 SEVENTEENTH STREEY » PRAIRI DU SAC, WISCONEIN 83578

=== 1-800-678-6113 &

or mail check or money order to: & &
| [@ UCANDO Videos
P.O. Box 928
®

| Greenville, OH 45331 Py

TIRCLE 47 ON FREE INFORMATION CARD

| |FREE Shipping ... FREE Catalog
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SECI]
v 4
Y DT DO
OJ WIVANLIN N X
P.O.Drawer537  Alamogordo, NM 88311

Orders: 505-439-1776

Fax Orders: 505-434-0234

users.aol.com/wizguru/hi-tech.html

Add $5 S/H (US, Can))  10% Off orders $100+
Postal M.O. is best. VISA, MCOK. COD add $6.
Since 1971! Sold for educational purposes only,

OFF-THE-SHELF
HARDWARE

Van Eck Systems # Data Card Reader/
Writers# Security/Surveillance #RF/EM/
uWave/Radar/Ultrasonic/IR/Light/
Sound Delectors/Receivers/Xmittersﬁam-
mers # Neurophone/Rife/Resonant Crys-
tal Radionics % EM Weaponry/Counter-
measures # ESS Infinity Devices % Voice
Disguisers # Lineman's Hand-sets # Bug
Detector/Blaster # Phone Color Boxes %
DTMF Decoders # Carjack Foiler % Child
Finder # Panic Button % Shriek Module #*
TENS #* Subliminal Mixer/Amp (Ultra-
sound & Infrasound) # Electronic Dowsers
# Ghost Busters # Hearing Assistor # Vor-
tex Generator % 6th Sense Communi

Buy Catalog Today! ~

PRO

We design/build/repair/ modify/consult
on any device/system/ project - electronic/
computer/mechanical/optical (eg: phone/
auto/security/radionic/lab/energy/HV/
EM/RF/radar/ultrasonic/IR/UV/for
business and personal invention needs.
Describe & include nonrefundable $30 pre-
engineering fee. Time & cost estimates 7-10
days. Confidentiality guaranteed.

CELLPRONE MODS

See our Catalog for our infamous cellphone
modification guide ($59) - detailed, com-
prehensive, covers all makes - 10 times
more info than competitor's "guide”).

; As a special service to our
Cellphone Mods customers, we will per-
form one FREE search of our massive cell-
phone database. Reguest by mail (don't
fax); inclu

e a #10 SASE.

Describes in detail how Pagers

work, different types and uses, frequencies,

advantages over and uses with cellphones,

and tips and tricks. And how Pagers are

hacked and countermeasures. Includes the

Elans for your own Personal Pocket Paging
vstem (transmitter and receiver).

ACKIN

L] o
Describes in detail how Faxes are
hacked and countermeasures. Includes Fax
protocols, commo parameters, compression,
commands, spy switch. And insigh!s into
designing Fax interception devices and
modifying existing Faxes into Stealth Faxes.

Exposes ALL issues relating to PBX hack-
inf,, including countermeasures! Can you
afford a $90,000 ?hone fraud loss (avg. loss
of hacked PBXs)! Featured in Forbes. $29.
4-:;-\
2\

X
Bo

How VM Box systems are used,
and ways they are hacked.
Includes ASPEN, MESSAGE

SYDNEY, PHONE MAIL, CENTA-
GRAM, CINDY, AUDIX, SPERRY,
more! A must for security types! $29.

CREDIT CARD

Details every known means of credit card
fraud and scams. Protect yourself! $29.

VOICE MAIL
HACKING

Net fraud rakes in $2+Billion
n annually! Most are done anony-
mously and with little fear of prosecution.
Described in detail, includes countermeasures!

INTERNET
TRACKING AND TRACING

The Net is infected with spammers, stalkers,
scammers, infectors, and other wrongdoers who
hide behind its anonymity. Learn how to trace
them down in this com rezensive manual! @( 9

ATM crimes, abuses, and
vulnerabilities  exposed!
100+ methods detailed, include:

Physical, Reg. E, cipher, PIN compromise,
card counterteiting, magnetic stripe, false
front, TEMPEST, Van Eck, tapping, spoof-
ing, inside job, super-cool, Much more!

Case histories, law, counter- i.@

measures, security checklist,
labeled internal photos, figures.
SRALAKING 39
Describes in detail how computers pen-
etrate each other, and how VIRUSES, TRO-
JAN HORSES, WORMS, etc. are imple-
mented. Dozens of computer crime and
abuse methods and countermeasures. [n-
cludes [BM disk filled with hacker text files
and utilities, and the legendary FLUSHOT+
protection system. BBS advice, password
defeats, glossarv - much more! Invaluable!

PRREANING CALLER 1D & AN| 2280

Details on how thév work and dozens of
ways of defeating Caller ID, AN, *69, *57,
and Call Blocking & *67. Describes Caller
ID, Orange, Beige, Cheese and CF Boxes,
ESS, $587, E-911, various CLASS services,
Diverters, Extenders, Centrex - much more!

HACKING .
ANSHERING. MACHINES ‘29

How answering machines are hacked to lis-
ten to - even erase - messages, and to convert
them into mini-VMBs, and countermeasures!

HIGH VOLTAGE.
DEVICES 29

Plans for: Stun Gun, Taser, Prod, Cane, Blaster,
Flasher, Zapper, Audio/RF/Radar Jammer,
Fence Charger, Plasma & Van de Graaff Gens.,
Jacob's Ladder, Geiger Counter, Fish Stunner,
Plant Stim., Kirlian, Ozone Gen., much more!

BEYOND PHONE COLOR BOXES

Dozens described - many circuits. Plus Call
Forwarding, Conferencing, Phreak Historg
Diverters, Extenders, Loops, REMOB

Bridging Heads & Cans, Optocom, 3rd
Party and other methods - more! $29.

seyond VAN ECK PHREAKING

Eavesdropping on TV and computer video
signals using an ordinary TV described in de-
tail. Range up to 1 KM. Plans include our and
original Top Secret Van Eck designs!  $29.

0
.

Training and Control System shows you
how to program by example. Program
examples take you from writing
simple programs to controlling
motors. This trainer can be used
stand alone via the keypad and
display or connected to a PC with
the optional upgrade ($49.95). The
Upgrade includes: an RS232 serial port, a
serial cable, 32K of battery backed RAM and Assembler/Terminal software.

EXPERIMENTS USING THE PRIMER INCLUDE:

¢ Measuring Temperature

¢ Using a Photocell to Detect Light Levels

¢ Making a Waveform Generator

¢ Constructing a Capacitance Meter

¢ Motor Speed Control Using Back EMF

¢ Interfacing and Controlling Stepper Motors

¢ Scanning Keypads and Writing to LCD/LED Displays

¢ Using the Primer as an EPROM Programmer
The PRIMER is only $119.95 in kit form. The PRIMER Assembled &
Tested is $169.95. Please add $5.00 for shipping within the U.S. Picture
shown with upgrade option and optional heavy-duty keypad ($29.95) installed.

_ g & 1985 - 1996
=il L. inc. |

’ . 10
P.0. BOX 2042, CARBONDALE, IL 62902 YEARS
618-529-4525 Fax 457-0110 BBS 529-5708 ORSERVICE

STOPPING
POWER 29
METERS

As reported on CBS “60 Minutes”! §{
How certain devices can slow down -
even stop - watthour meters - while ||
loads draw full power! Device sim-
rly‘flugs into one outlet and normal
oads into other outlets. Also describes
meter creep, overload droop, etc. Plans.

sll 0P

Att-New TOP SECRET
CATALOG, FEATURES
200+ SURVIVAL
PRODUCTS! WILL
BLow YOUR
MIND] MaiL $3,

CABLE TV

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 Greenieaf Electronics to defraud any pay television operator
and we will not assist any company or individual in doing the same.

www americanradiohistorv com
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WORK ONLY HAL¥

THE HOURS!

I covered a lot of miles driving a cab for 13 years... but |
sure didn't get anywhere! I mean the hours were long. The
pay was short. My boss pushed, pushed, pushed all the
time. In the meantime bills were piling up. Medical bills. ~ /
House repairs. Charge cards. Just the everyday J

things. 1was not just behind
the wheel, 1 was behind the

eight ball.

That's when | saw a magazine
article that talked about the hottest big
money-making career opportunities of the
90's. The one that interested me the most per-
tained to the NEW explostve SATELLITE
DISH/TV/ELECTRONICS fleld.

I mailed the coupon for the FREE information kit they offered. 1liked
what | saw when the information packet came in the mail. What really caught my eye,
however, was the idea | could gain allthe knowledge [ needed to make a success of this business studying
in myspare time at home. Foley-Belsaw’s modern, practical bands on course combines
simple step-by-step lessons with easy -to-follow video cassette guidance. No special expe-
rience, education or electronics background is necessary Just average mechanical apitude o follow simple A-B-C

repair procedures that are clearty outlined for you.

1 decided o get in on the action... and just look at me now! Now 'm really in the driver's seat. I'm doing what |
wanttodo. I'm my own boss. | setmy own hours. I'm making more money than my wifeand | ever dreamed possible.
Would you believe I'm malking twice what I made driving a cab...and 1 work only balf as many

bours.

Get in the FAST LANE on the New “INFORMATION
SUPERHIGHWAY” Everyone’s Talking About!

Mail for FREE information Package
r -

Usexciting! 1ts gigantic! The technology of
Ilomorrow is here today! You've been reading and
hearing about the amazing INFORMATION

SUPERHIGHWAY. Ir’s so NEW that few tech- shows you're smart enough to realize this! | Foley-Belsaw Institute \ BELSALL/ |
nicians are equipped to service this fast 6301 Equitable Road I
omerging fleld! Foley-Belsaw gives you Learn in Spare Time At Home! Kansas City, M) 64120-1395 Since 1926 |
SATELLITE DISH technology (including It's easy to learn in your spare time at home. -And Please Check dnly ONE of the Following: I
New MINI-DISH)... along wilh the electronics when you complete the course you will receive Foley- o oy syae Dt Dept. 31335 @ Locksmithing, Dept, 12892
expertise you need to make BIG MONEY servicing Belsaw's pfﬁma] diploma acknowledging your | Q Computer Reair, Degt 64430 O Small Engine Repair, Dept. 52769 |
TVs and other electronics equipment. accomplishment Q Gunsmithng, Dept, 92385 Q Woodworking, Dept. 43640 |
Q PC Frogremming, Dept. 35303 Q Upholstery, Dept. 81309
Be Your Own Boss! Fﬁ'&‘&“&onggﬂwﬁfg’: | OVORRes, Dot 6253 CrSaw & Tool Sharpening, Dept. 21708 :
It's quick and easy to become an expert at home in Your ) 5 °‘ 93 i ) Q0 Viny! Repair, Dept. 71242
spare time. Eamn really BIG money adjusting, installing Don’t miss out on this once-in-a- lifetime opportunity. |
and repairing Satellite Dish Systems, TV, Amplifiers. Send in the coupon NOW. Getall the factsand study | pame |
CD Players, AM/FM Tuners, Home Erdertainmeny  them in the privacy of your own home. There’s | . T I
Centers. Every home, every business, every office in your absolutely no obligation and o salesman will call on | Address_ —em  ————— e )
area desperately needls your expertise! you. Sodon'tdelay Mail the coupon today I I
" Gty
Your Timing Couldn’t Be Better! “Took in over $3,200 in the past 10 daysi’ I & |
Never before and probably never again will you have ) =k ! | Sat— I D ——— |
Y o ¢ . “Doubled my income within 6 weeks.”
a ground-floor opportunity like this to get into a R.B., Bakersfield,CA 1 ‘
| SR can Tou rree 1-800-487-2100 |
|

booming business of your own, make reallv big
money, be your own boss and enjoy financial freedom
and security. The fact you're reading this message

www-armericanradiohistorv-.com
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HIGIT QUALITY TEST EQUIPMENT

ALFA ELECTRONICS

February 1997, Popular Electronics

©w
FY

BEST PRICE
DMM 89 $179.00 DMM A91 DMM 20 i:u:emus'g:n;;ﬂ
Most Advanced DMM —— $49.95 i $74.95 om0 10
ndu nce. ZmH-
0.7 to 81.4 dBm with 4Q-12000 r 3 NOW $39.00 nce:2nF-2000F Fluke 70 Il $75.95
20 reference impedances = fFiesustznce ﬁ?&dg Fluke 73 1l $97.50
True RMS T~ Plus Free Case réquency. 2idz- Fluke 75 [ $129
g’q":ﬁy coune "53,“0(,’,“’ oz @ O O Solar Cell Powered DAL Comart andluts | Holster C70 $16
pacitance: SnF- A Transistor hFE, diode est | Fluke 77 Il $155
Measure AC volt to 20kHz La,ge D,sp[ay Continuity, Duty %
5000 counts, 0.1% basic accurac: J Fluke 79 1 $175
s y i L | Peak hold/Max
Auto/manual range, fast bar graph "'“"‘— oo o Diode, Continuity Ruggerdized case Fluke 29 Il $175
Min/Max/Ave/DH/Relative/Zoom @ ! @ 4‘@ NO) Volt, :‘m.p. Ohm UbBer hotster $5.00 Fluke 76 $175
AR B ot ol Fluke 87 $287
g;‘;‘s;';’,':gf 7 funcsons, 19 ranges Full line of DMMs, Fluke 867 $1199
Volt, amp, ohm, logic, diode, continuity i.s Digit, O.GI% 2 CCracy, reucoggrr;éedwr:oﬁ:?ceﬂ Scope Meter
:ugg:'dhlzfsec:‘zl ded Energ)‘asr::f:r"ngmg |ndu;nm°:r°elzgtra1vcya?u‘y' Fluke 97 $1785
et e Student & hobbyist's favor starts from $19.95 Fluke 105 $2799
LCR Meter 131D LCR Meter 814 r Frequency Counter
$229.95 $189.95 FC-1200 ~$129.95
Most Advanced LCR . o
Dual display. L/Q or /D Best Resolution LCR E’.:S.“:y“ donragere
Inductance: 10mH-10,000H Inductance: 200uH-200H Penod: 0.1us-0.1s
Records Max/Min/Average

Capacitance:10nF-10mF
Resistance: 10Q-10MQ
Auto/manual range
Dissipation factor & Q factor
| Serial & paralisl mode
Relative mode for comparison
and to remove parasitics
Statistics, tolerance,
Best for design, incoming
testing & production
SMD and chip component
test probe $25.00

Capacitance: 200pF -20,000vF

Resistance: 20-20MQ

Resolution of 0.1uF, 0.1pF, and
1mQ are useful for high frequency
and SMD

Dnssnpahon factor indicates leakage «
in capacitor and Q factor in inductor S

Zero adjustment to reduce parasitics

Best for high frequency RF

SMD and chip component test probe |

.00
Padded deluxe case $8.00

t Data hold, relative mode
Telescopmg antenna $8.00
Deluxe case $5.00

Also Available:

AC/DC clamp meter, Light meter,
Thermometer, gH meter, High voltage
Probe, Digital T, Anemomoter
Electronic scale, Force Gau[g
Tachometer, Strobosco umidity
& EMF adapter, Sound level meter,
Frequency counter, SWR/field
strength/power meter, Dip meter

20 MHz Oscilloscope with Delay

Sweep PS-205 $429.95
Dual Trace, Component test, 8" CRT, X-Y Operation, TV
Syne, Z-Modulation, CH2 Output, Graticule lllum, 2 probes
each has x1,x10 switch. Best price with delay sweep

} PS-200 20 MHz DUAL TRACE $339.95
PS-400 40 MHz DUAL TRACE $484 95
PS-405 40 MHz DELAY SWEEP $569.95
PS-605 80 MHz DELAY SWEEP $769.95
PS-1000 100 MHz DUAL TRACE $999.95

Scope Probe: 60MHz x1, x10 $15, 100MHz x1, x10 $22
250MHz x1 x10 529 250MHz x100 $39

Digital Storage Scope
DS-303 30MHz, 20M Sample/sec $849.95

DS-303P w/ RS-232 interface $1,049.96
Switchable between digital and analog modes
2 K word per channel storage

8 bit vertical resolution (25 Lerel/div)
Expanded Timebase 10ms/div - 0.5 s/div
Refresh, Rolt, Save all , Save CH2, Pre-Trig

Piotter control

wauti DC Power Supply

| PS-303 $159.00

| 0-30 VDC , 0-3A output
Constant voitage & constant current mode
0.02% + 2mV e reguiation

o e
P s .

Mmmu

DC Power Supply Triple

Output PS-8202 $499.95
Two 0-30 VDC , 0-3A outputs

One fixed S5VDC, 3A output

Capabie of Independent or traciing operation

¥n . - Constant votage and constant curent mode
1 & T b“v 22‘2\rn;3£\i°b:&rmﬁm o Mo 3 Excu digital meters for volt and current dispiay
! & (M1 Short drcuit and overicad protected . L celert reguiation and low ripple
| @ 8. P’ PS-8200 with digital voltmeter $179.00 & & n o o | geotactod S
el £ 8 i eatatmat Y s Dual tracidng 30V/3A, 30V/SA, 6OV/3A, 60V/SA
coocwran S RF Signal Generator Audio Generator Function Generator
{ o e SG4160B $124.95 AG-2601A  $12495 FG-2100A $169.95
100 kHz-150MHZ sinewave in 8 10Hz - 1MHz in § ranges 0.2Hz -2 MHz in 7 ranges
i.. ranges Output 0-8Vims sinewave Sine/squareftriangle/pulse/ramp
RF Output 100mVrms to 35 MHz 0-10Vp-p squarewave Output: SmV-20Vp-p
- t Intemal 1kHz, External SOHz- Synchronization: +3% of oscillation 1% dllstomon, DC offset + 10V .
= < it el ) VCF: 0-10V control freq. to 1000:1
- - :Mdmoa:m:nm - Output gi?)?:%'go - Function Gen./Counter
udio of z, ms y Hz - 50kHz
s BT O Output Impedance: 50 Ohm 0.5% 50Hz - 500kHz FG-2102AD  $229.95

Size: 5.9'Hx9.8'W x 8.1'D Output impedance: 800 ohm

LopEaTan

source Sensitivity <50mV sources Sensitivity <50mV

(800) 526-2532/(609) 897-1135

ALFA ELECTRONICS

P.O. BOX 8089, Princeton, NJ 08543-8089

FAX:(609) 897-0206

Visa, Master Card, American Express, COD,
CIRCLE 26 ON FREE INFORMATION CARD
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Generates signal same as FG-2100A
Frequency counter 4 digits
Feature TTL and CMOS output

RF Signal Generator Audio i
Counter SG4162AD Generator/Counter Sweep Function
s Gen./Counter $329.95
$220.95 AG-2603AD $220.95  Senfeounter 9
Generates RF signal same as Generates audio signal same as S' ep:Linear10:1/Log 10:1 20ms-2s
SG-41608 AG- 2601A AM Modulation '
8 digit frequency counter 1Hz - 8 digit frequency counter 10Hz-
150 MHz for intemnai and external 150MHz for intemal and external Gated Burst, Voitage Control Gener.

Generator Control Voltage & 8 digit
counter 1Hz-10MHz for intemnal &
extemal sources

1 YEAR PARTS AND LABOR WARRANTY
CALL / WRITE / FAX FOR FREE CATALOG
Purchase Order Welcome
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FREE CATALOG i. " Parts == 30 DAY MONEY

CALL TOLL FREE; 2 o xpress BACK GUARANTEE!

1 '800'338-053 1 34D E. First St., Dayton, OH 45402-1257

E-Mall: xpress @parts-cxpress.com = =eESSEis Prone: 937-222-0173 @ Fax: 937-222-4644

Amplified indoor V(v:htr?ulseedIV Stee ——

FM Antenna conjunction
17 tall, amplitied FM ity
antenna. Improves TV

reception with weak FM

Digital Video Stabilizer

The digital video stabi-
lizer will eliminate the
constant picture
distortion

con- 2 by the
signals. 18 dB of gain. verer caused by th
includes AC adapor, cable o g

gain control, and 75
ohm coaxial cabie
terminated with an “F”
connector.

ready VCR, this : videotapes. This
handy device allows you to unit is fully automatic

teed the cable TV stereo signal into your and operates on one 8V
home sound system for superb audio reproduction of battery which is included.
your favorife shows, movles, and sporting events.

§1990 | #PO-180320 o S $17%

#P0-219-055 covrecencinc. s

BPO-189-110 .occereiirriirrirrcnnmnraersnssreorssers

Decoy Cameras

These 1/3" CCD cameras offer a clever means of
disguise. Both feature a 3.6mm wide angle lens, built-In
electronic shutter, and a 12 VDC power supply. Minimum
umination: 0.3 lux. 400 line resolution. Smoke detector
decoy camera includes an audio output.

“The Sound Bridge”
FM Stereo Wireless Transmitter

The Sound Bridge is a
mini FM wireless
transmitter that can be

’ i used to broadcast
Mlcrcphone stereo sound from any
= audio source like
f;gs"\ ortable CD players,
([{m"\\\\\ s, electronic games, |
\\\\\.,,"” CD-ROM, even
W&y computer soundcards,
v E\/ to your home stereo

receiver! Adjustable -
from 89 to 95.5 MHz2.

“e—Camera Lens

Part # Description Price

P0-335-535 _ Smoke detector decoy  $249.50 BPO-289-220 1rvooeoeereeeeoseeeserer s sseeeeesnes st $14%
P0O-335-540 Decoy clock camera 299.95 P
Portasol/Weller Butane 150 MHz Oscill Prob Memorex CD Repair And
Soldering Tool . z Oscilloscope Probe |  pMaintenance Kit
o, Kit G oo 8 Don't throw away
NO CORDS, Deluxe probe kit § S y expensive CDs
features a modular because of an-
,NO BATTERIES! design for longer . noying
’ life, switchable / “ mistracking and
10:1 probe with ; 4 skipping errors!
150 MHz band- The Memorex
width, 2.8 ns rlse | CD Repair kit
This cordless, refillable, butane powered soldering tool time, and adjust- | "'Tm... = contains enough
is ideal for any on-site soldering job. Provides up to 35 able capacitance solution and ma-
watts with a temperature range up to 700 degrees F. from 10-35 pF. 60" \\/ terials to clean
Includes flint Ignitor in plastic case, satety cut off in length. and repairi12
switch, and C-2 chisel tip. - #P0O-390-100 ... 2 32995 compact discs.
BPO-872-150 coovovoeroereoesesreess s $25 BPO-289-032 wovvvvvecrrrorevcersresseeseesseeeessessin
] - ; 3 Channet Color Organ Kit
5" Sealed Back Midrange This sound 1o light unit features

three separate outputs, which can be
controlled independently. Each out-
put reacts to three different bands of
the musical spectrum: bass,
midrange, and treble. Has built-in
microphone. so no connection is re-
quired to music

source, but a line in- B! BHAGT .k" ~

put is provided.
#P0-320-210

6-1/2" Woofer

Polymer resin treated paper cone with poly ~
foam surround. Long throw voice coil design &8
helps to deliver powerful bass output. Per- (3§
fect for booksheif type speakers. Mfg. :
#C16L020-51F. ®Power handling: 60 watts
RMS/120 watts max. #Voice coil diameter:
1-1/4 inches ®Impedance:

w,/bay!on Loudspeaker Co.” 8 ohms eFrequency re- () PIONEER :

5" heavy duty sealed back midrange with deluxe
mesh grill. 1" aluminum voice coil. Popular
midrange for auto sound instailations. ®#Power
handling: 35 watts RMS/50 watts max #Voice
coil diameter: 1 inch ¢lmpedance: 8 ohms
®Frequency response: 800-10,000 Hz.

#P0-280-030 ...

1", Titanium Dome Tweeter
Features a ferro fluid cooled Kapton voice coil and

a rubber surround. Very natural sounding high fre- |
quency reproduction with extended response to
30KHz.

ePower handling: 50 watts RMS/75 watls max

& \Voice coil diameter: 1", ®#lmpedance: 8 ohms
®Frequency response: 2500-30,000 Hz.

RESPONSE
#P0-275-050 At

sponse: 57-7000 Hz.
BPO-290-023 .ooovoosoeeeeesoeeoeeeeeese s e e $199%

30 day money back guarantee #$20.00 minimum order ®We accept
Mastercard, Visa, Discover, and company C.0.D. orders #24 hour
shipping ®Shipping charge = UPS chart rate + $1.90 ($5.00 minimum
charge) ®Hours 8:00 am - 8:00 pm ET, Monday - Friday 9:00 am ™ ] ol
5:00 pm Saturday. Mail order customers, please call for shipping
estimate on orders exceeding 5 Ibs. ®Foreign destination customers
please send $5.00 U.S. funds for catalog. #Quantity pricing available.
CIRCLE 146 ON FREE INFORMATION CARD
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* ATTENTION CABLE VIEWERS <
CABLE VIEWERS - -get back to your BASIC cabie Needs
Call 800-577-8775

'For information regarding all of your BASIC cable needs.

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT
& /PRICE

< EFFICIENT SALES AND SERVICE

< WE SPECIALIZE IN 5, 10 LOT PRICING

< ALL FUNCTIONS (COMPATIBLE WITH ALL MAJOR BRANDS)
= ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING

BA s . c We handle NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock!
COMPETITIVE PRICING—DEALERS WELCOME

ELECTRICAL HOURS: Monday-Saturday 9-5 C.S.7T.

s U P P LY & Itls 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:
WAREHOUSING *Reter 1o sales personnel for specitications.
CORPORATION P.O. Box 8180 s Bartlett, IL 60103 s 800-577-8775

TRIDBEN

W. n

ARE YOU LOOKING FOR | ™=
NEW AND MOST "‘V
INNOVATIVE PRODUCTS?

hard to find
world wide products unique ¢

IF SO, WE HAVE JUST THE RIGHT PRODUCTS FOR YOU!
PRODUCTS FOR ALL AGES CAN BE FOUND IN OUR CATALOGS
THE BEST KNOWN BRANDS SUCH AS IBM, ACER. ARMNOTE.
TOSHIBA, NUREALITY, QUORUM. FUJL. PANASONIC.AND SO
MUCH MORE! WE ALSO CARRY A WIDE RANGE OF PRODUCTS
LIKE COMPUTERS KEYBOARDS MODEMS MONITORS

A\

1000KHz to 1.00GHz MOTHERBOARDS Ciies
ELECTRONIC COMPONENTS
CABLES PLUGS RS
Spectrum Analyzer System 7 b woms naRD DHIVES
FAXES SCANNERS LAPTOPS
Up to 500MHz Span. Two bands. BTl AR Ao O LIS
]] h d f S f ALL YOU'HAVE TO DO IS SEND $9.00 1.8 $15.00 CND TO
BECOME A LIFETIME MEMBER OF THE GREAT SELECTION
All the advantages of a Spectrum Analyzer at a very affordable B N MM AE ORI ML GRE T[S el

TNSTEAD OF SEARCHING, WE SEND IT RIGHT TO YOUR HOME!
PRODUCTS ARE FACTORY FRESH. W ARRANTIED AND REFUNDABLE.
WE OFFER DEALS, DISCOUNTS, PROMOTION AL GIFT ITEMS TO OUR
MEMBERS WHILE YOU ARE CURRENTLY U[PDATED WITH CATALOGS OF
THE NEWEST AND MOST INNOVATIVE ELLECTRONIC PRODUCTS AVAILA-

price. Great for interference and signal hunting. RS232 connect
for logging signals to disk. Real time display sweep outputs on

any X,Y scope. Variable span and sweep rate. Marker function BLE TODAY!

and selectable bandwidth. Demods in AM/NFM/WFM plus only $9.00us $15.00c0  3o0av REFUND,
BFO for CW/SSB modes. For instant information use our fax order now! ancera paee ren: _

back service at 317 849 8683, #405. Or, email Scanns@www.ace- e = T = "5

. . h[l : www. . ) SEND CHEQUF OR MONEY QRDER TOQ
coms.com p:/f acecomms.com/Scanns mA .q P.O. Box 67002 APO Maples
N =2 == _— crecrronvesB Winnipeg MB R2P 273
=N & St B * (204)-697-3488
COMMUNICATIONS

Order Line: 1 888 445 7717

10707 E. 106th, Fishers, IN 46038 Intemational: 317 8427115
Fax 317 849 8794 Email: Scanns@www .acecomms.com

CIRCLE 25 ON FREE INFORMATION CARD
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The portable L
; programmer
B that uses the EMBEDDED SYSTEMS a“d
winomcs, - printer port of
3 youn pPC PROGRAMMING--- Q

THE POCKET PROGRAMMER ° i
nstead of a . . <
' .with the AES learning system/ R N
e

The Pocket Programmer —
i e oD earn MICROCONTROLLERS

internal card.

Easy to use software that programs embequd control system. ' A
E(E)prom, Flash & Dallas Ram. 27(C)/ I?X‘C”SI‘VC '“"“‘i“alsl guide you 43 ﬂmﬁkr
; through your development
28(C)(F)/29(C)(F)/25 series from 16K to 8 pr()jegl A p]_(mamlmmg and _'s“- p
Megabit with a 32 pin socket. Adapters hardww.‘e del'lilz exnlained H.".. .,:\
available for MCU's 874X, 875X, Pic, 40- C I‘I I‘ P} o '.'h"‘w'
Pin X 16 & Serial Eprom’s, PLCC, 5-Gang omplete schematics. Learn 1o W

program the LCD, keypad digital.
analog, and serial YO for your applications.

THREE MODELS AVAILABLE. Choose from an
intel 8051, intel 8088, or Motorola 68HCT1
based system. All models come with:

and Eprom Emulator to 32K X 8.

Same Name, Address & Phone # for
13 Years.... Isn’t it Amazing ?

Intronics, Inc.
Box 13723 /612 Newton St.

Edwardsville, KS 66113 Add $4.75 C0D 2 T s TSP T
d oo *32K Byte ROM. 32K Byte RA hy iquid Crystal Display ¢
UG () Lo e L RS ) by 5 Keypad * Digital. Analog. and Serial /O « Interrupts.timers, chip
Fax (913) 441-1623  Visa/ Master Charge selects * 26 pin expansion connector ¢ Built-in Logic Probe = Power
Supply (can also be batiery operated) » Powertul ROM MONITOR to
— — —— | help you program « Connects 1o your PC for programming or data
logging (cahle included) = Assembly,BASIC, and C
programming(varies with inodel) « Program disks with Cross Assembler
and many. well documented. program g\‘lmples « User's Manuals
cover all details(over 500 pages) « Completely assembled and ready (0
use » Source code for all drivers and MONITOR « Optional Text Book

ADVANTECH EETOOLS NEEDHAMS DATA /O ICE TECHNOLOGY HILO -
SIETEM SENERACCHROMEMODIA T I CUITTEGHNOIOGYXELTE Everything vou need. From $279. Call for Free Info Pack. or see

Money Back Guarantee WEB at hup://www.aesmicro.com
714-550-8094 FAX 714-350-9941

PROMAX £V 20 MEGAWIAX MEGAMAXE SMMISP TESTER EMUPA m ca" 1_800 _730_3232

CALL ADVANTECH LABTOOL 599 EETOOLS SIMMAX

629 ICE TECH MICROLY 795 CHROMA SIMM/SIP
| T6SOEFIOOSRUMANES SN IODMCLENUPR AES 970'W. 17711 STREET. SANTA ANA, CA 92706, USA

409 EETOOLS MEGAMAX 279 MOD-MCT-EMUP/R
509 EETOOLS MEGAMAX4 49 EPROM 1G TO 512K
369 XELTEK SUPERPRO Il 69 EPROM 1G TO 1MEG —_—
409 XELTEK SUPERPRO IP 99 EPROM 4G TO TMEG
249 XELTEX SUPERPRO L 199 EPROM 16G 1O 1 MEG

165 XELTEK ROMMASTER Il 89 EPROM 16 TO BMEG (
479 MOD-MCT-EMUPA 129 EPROM 4G TO 8MEG EPR M +
739 STAG ORBIT-32 250 EPROM 8G TO 8MEG
- —— PROGRAMMING SYSTEM
s RN == T H USES PARALLEL PORT
—— - Sl EPROMS (24,2832 & 40 PIN*)+27C AND 25XX
LABTOOLAB  MICROMASTER SUPERPRO  ALLMAX PLUS ROMMASTER2 1702* 2708, 1MS2716*,32,32A,64,64A 128 128A
= 256,512,513,011,010,101,1001,1000,1024,210,020
General Device InStruments 2001,220,2048.4001/2,040,080.240.4096,68764/66
= = 5 28F256, 28F5 12, 28F010
Sales 408-241 7376 Fax 241 6.37.5 BB.S 983-1234 SRF070.200257.25C010 79C040.29F0 10,29F040
Web www.generaldevice.com E-Mail icdevice@bost.com EEPROMS & NVRAMS (18.24 & 28 PIN+CXX)
= —_— = 2210, 2212, 2804, 2816_ 28 16A, 2817, 2864, 2865

|
C
P
L
A
C
E

23256, 28C010, DS1220, DS1225, DS1230
* (8 & 14 PIN PLUS CXX)

ER1400,M58657, 2401,02,04.08,16,32,65, 2444 B
95 59C11,80011A,9306,46,.56,66,8572,82,92,168/9XX SYSTEM INCLUDFES:
BIPOLAR PROMS* (16 THROUGH 24 PINS) PROGRAMMING UNIT

S— 74SXXX AND 82SXXX FAMILY PRINTER PORT CABLE
one Step at a Tlme MICROCONTROLLERS* 8741, 42, 48, 49, 8751 { 7

POWER PACK, MANUAL

C51. 52, C52, 87CSX XX, 87C75X. 89C5X, 68705
Don't know what to do 68HC705, 68HC71(E9, PIC16CXX. TMS7742 ANDISORTWARE!
When COnfronted W|th . Wind o5 *ADAPTER REQUIRED - DIAGRAMS INCLUDED
Mi f's Wind A eTERCH SOFTWARE READ,VERIFY PROGRAM.COPY
icrosoft's Windows 95 ctneztep DISK FILEU}I:_}%}D/%A']\_'CI”.R cr;z%cxsum. FULL -
9 at a time SCREEN B EDI W/20 COMMANDS
screen? Then you need READS HEX. S RECORD AND BINARY FILES  Apyi) $5.00 SHIPPING &
a copy of Windows 95- = FAST DEVICES PROGRAM IN UNDER 20 SEC S5.00 C.OD. &
p " RUGGED (9"X6"X3")ENCLOSURE W/HANDLE ShLIAZA A Y
One Step at a Time. MADE IN USA - | YEAR WARRANTY VISA/MASTERCARD <L
Develop your expertise ANDROMEDA RESEARCH, P.O.BOX 222, MILFORD, Of 45150 &
with the straight-forward \_ (513) 831-9708 FAX (513) 831-7502 J <\0‘
presentation of the fre- ~ i = :gu
quently-used features that make Windows ——— e = = %
95 s valuaBbIe to the PC user. Be a PC repair expert! & o
0 order Book BP399 send $6'95 p|US $3'00 for Approved home study. Leamn to troubleshoot . / l g
shipping in the U.S. and Canada only to Irepanr, install, upgrade, and service computers j g
Electronics Technology Today Inc., P.O. Box 5:"ee literature: 800'223'4542 g
e ge
240, Massapequa Park, NY 11762-0240. Payment Address Phone { ®
in U.S. funds by U.S. bank check or International ‘;LY."S:L':D' e T JJsé’L peDI
Money Order. Piease allow 6-8 weeks for delivery. 6065 Roswell Road, Aflanta, Georgia 30328 97
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COUNTERSURVEILLANCE MACHINE SHO

MANUFACTURER T

J-in-1
Al-6600 ) Al-2100 lathe-mill- 3
PHONE TaP | VIBRATING l—;1 8995 arill _
DerecTor ~ ! TRANSMITTER s ges P o
DETECTS: DETECTOR s
+ Radio Frequency e DETECTS: ! machine
Taps * Body Wires i tools in one easy-to-use
» Series and Parallel Taps + FM Wireless Mics BETECTLR benchtop machine. Save time &
+ Line Impedance Taps $44995 « AM Transmitters meneysForhomelstbusinesse
+ Extension Phone Listeners « UHF Transmitters et Call for your FREE Info Pak &
instructional video.
AI-5500 CompLETE SAFETY SYSTEM $37995 1-800-3[[5-6342
DETECTS: Ask for
+ All Phone Taps and Extension Phone Listeners ,‘ Operator PE12
« All Body Wires, Wireless Mics, AWFM and UHF Transmitters Ra—
DEFEATS: } PROWETR0 OFTECTOR Dept PE42
« All Body Wires, Transmitters and Distance Microphones ; PO Box 1517
with its built-in white noise generator smith Ann Arbor, M
’ — ; 5 Y 48106-1517
TRVD-900 TgA“smrr’E,n / TaPe R;conpsk
ipE0 DETECTION SYSTEM _ INi-
5 BOdY Wires .+« Miniature Engineering Modules
+ FM Wireless Mics « AM Transmitters + UHF Transmitters
» Tape Recorders « Video Equipment $49500 Il!).?lcthne.tclo?s{ 155.'2.“
Alerts User By Vibrating andor Hluminated LEDs l e U
BngarnplaEk dd ble SRAM
serially addressable
WSS-100 WIRELESS SURVEILLANCE SYSTEM s} )
Sees & Hears EVeryTHING] (364995 ! gﬂﬁ? fmm,.'.ﬁdn.aﬂdg. driver
FEATURES: .
» 2.4 GHz Video / Audio Transmitter e
+ 4 Channel Receiver » 300’ Transmission Range wicharger, Add $10 for powsr | |
+ Black & White CCD w/ Auto-lris Lens * 410(H) TV Line Resolution cube and NiCads
*FCC Approved Frequency First three products use serial com.

and have auto baud datact.

Send $6.00 ftems May Be Purchased by Certified Check, Money Order or C.0.0. Quantity Al products perfect for Basic Stamp

for 32-Page Nrdtane and microcontrollers
gy AMERIGAN INNOVATIONS, ING.

(FREE w/Purchase) 119 ROGKLAND CENTER ~ SUITE 315 - NANUET. NY 10954 g PN ONSeU
— Voice: [914) 735-6127 - Fax: (914) 735-3560 Chico, CA 95973

L__l - HTTP://WWW SPYSITECOM - E-Mai: AMERICAN@SPYSITE.COM "' i I E = (916)891-8045

www.solutions-cubed.com

r.- - = == ° ° ° ° ° ° °
AR A OW AS £99 00 ISTART A CAREERI

X: N ELECTRONICS! | JERK OUTLET
I I Accredited home study : : sm SAV'ms

) K B : : I course. Train now for a et 3 ; !
: = 3 I POWERED AM/FM AND TV ANTENNAS

I great career or sideline.

DN K N You'll understand how AYT L, B , X
Y . 1 electronics devices work so B 1T £ '|! The worlds leading
‘ ) i‘ al’ I 4 ¥ you can repair, install, and | 1 tp a ‘ =) ¥ manufacturer of
1 Year Warranty on All Products. ] service audio equipment, Lt AL | .
microwave ovens, small ap- YA antennas has slightly
Affordable Extended Warranty. I pliances, alarms, and more. 3 I i !
FREE CATALOG! Earn good money as a technician in an imperfect inventory,
PR e e Fpo: | clectronics company—or open your own | | | fully refurbished and
= at-home business. For your free career lit- .
4 erature, send or call 24 hours a day. | available factory-

[ CALL 800-223-4542 I direct at reduced

Call the Cable Professionals 24 Hours A Day! prices. Call now for © “

feong | | |- | | | availabity and pricing.
' — B 1.800.942.8375 MASTERCARD &
rji <= T City/State o I St VISA CHEERFULLY
Flectronics e £ ' ' | | ACCEPTED. CALL
SIGLS o Phone ) Age | ¥, TERK TODAY

1 -800-379-3976 e I The School of Electronics, Dept. ELB341 I [ TECHNOLOGIES PLAINVIEW, NEW YORK
HTTP: /{ WWW.ORION-ELECTRONICS.COM L PCDI, 6065 Roswell Road, Atlanta, GA 30328-|
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E’. ECTRNON’C“ K’TS! - ' TOLL FREE om:sn LINE: 1-800-336.7389
VOICE CHANGERS! TECH SUPPORT szgzaf. : ::gi;gz:;;;g

AND MORE% XANDIELECTRONICS, INC.
PRICES SUBJECT TO CHANGE.WITHOUT NOTICE* * MANUFACTURER OF HIGH QUALITY KITS

143.775 MHz CRYSTAL CONTROLLED TRANSMITTER KITS BUG DETECTOR !
% o e b CRYSTAL TRANSMITTERKITS | | XBaat
\ ¥ - .‘j. *h Q o ® Uitra-miniature surface mount construction. | | $149.95 9 1
4 we- iy & ®E-Z kit approach makes assembly a snap. | | |® Professionalquality.
: gl £ @ Miniature battery and holder mounted - :got a k't{ :ezdé(;%;s:'
directly to the circuit board. e s Z.
XTR300EZ XTL3000EZ XTL1000EZ ®ransmitto a EElEEEE o |Utses r;ggjvc[\dw(owavlgr:ﬁ
ny scanner ty| iv ; ntegrated Circuit amplifier.
$79.95 $99.95 $69.95 T T e | @ Adjustable sensitivity.
XTR300 XTL3000 XTL1000 @ Audio jack for privacy ear phone. 5
TRACKING TRANSMITTER KIT LONG RANGE TRANSMITTERKIT TRANSMITTER KIT .| Any intercepted signal causes an audio |
Transmits continuous beep-beep-beep  Sensitive built in microphone Sensitive built in microphone tone that increases from a low pitched |-
Ideal for locating lost or stolen items Range up to 1 mile Range up to 1/2 mile growi lo ahigh pitched squeal as the sig- |
Range up to 1/2 mile Custom frequencies available Custom frequencies available | | Nalstrengthincreases. ;

T

88-108 M 88-108 MHz FM TRANSMITTER KITS
FM RECEIV

XST 500 Voice transmitter. Range up to 1

S~
mile. Supersensitive mic. Uses 9 volt battery.
XMR2000 ) f‘ Uses surface mount components.
$29.95 | y o XWB 1000 Voice transmitter. Range up to
5 7 - 1/2 mile. Includes mic and battery on circuit
® Worlds smallest 5 - board. Uses surface mount components.
M radio. XST500EZ XWB 1000EZ XFM100C  xFM 100 Voice transmitter. Range up to 1
®As small as a $49.95 $46.95 $21 95 mile. 9 v battery and leaded components.
hegnng g XSP 250 Super-miniature telephone
® Weighs less than % 4 transmitter. Range 1/4 mile. Powered by
1/4 oz. - 3 y, J"“: g . phone line. Uses surface mount component.
® Digital touch tuning. . 3 7 i ) = Y XTR 100 Tracking transmitter. Range up to
@ [deal for use with our 88- § il m/ 1 mile. Uses 9 volt battery. Transmits a BEEP
108MHz FM transmitters XSP 250EZ XTR 100C XTT100C - BEEP - BEEP tone 4‘
XTT 100 Telephone transmitter. Range up |
$34'95 $29'95 $1 9.95 to 1 mile. Uses 9 volt battery. i
PHONE VOICE CHANGER
., XLB-3 $3.95 §|
| 16 levels of digital voice changing. Sound 3
| tougher, older or younger, female or male. 3%2%’2%’3’"
Powered by 4 AA batteries. (Batteries not XLB-9 $8.95 [
XPC 400 XVS100 Scded) 9V LITHIUM Small 3V Lithium
TV CAMERA TV TRANSMITTER BATTERY battery. For use
400 LINES OF RES ® Use with XPC400. VCR W . | Worlds most powerful with XTL3000,
® Usc any TV or VCR with © cornartisr e °|§'<|5 W"hh'egu ar or 9V battery! Twice the lite | XTL1000, XTR300,
a video input connector. " i | multi-line phones. of alkaline batteries. and XWB1000.
® Power cube included. Connects between - L
® includes powercube. g o5 " O | | handsetand phone. Note s 2 40 PROJECT BOX
® About half the size of a .- and. £ | will not work with cordles: & *9'3 $14.95 ‘
pack of cigarettes. ® Transmits video and or handset type . S deal project box to give your
LX) i audio. telephones. T-2001 . y X
ee entire room through ® Assembled L | kits that professional look. Available custom
pin sized hole, Upto 100footrange. | $69.95 " | drilled for the following kits: XFS108,
Assembled %269.95 E-ZKit $29.95 | | XPS1000, XLC900, and X VA250.
& = *
» sl - ' > XFS 108G
ﬁﬁ‘ ~§ 1‘5?"5[“ xva 250¢ B ;‘N—r‘*” . h‘}} ,, $3995 | &
: xgh XLC 900C '@ _ anfi 4 Sk ' L 3
XPS 1000C ' ) Av $49.95 ] ;"‘.‘35& ' $49.95 \‘rﬁ; y L 5
$65.95 : " 88-108 MHz FMSTEREO | &
TELEPHONE SNOOP KIT SCANNER CONVERTER KiT(800-950mHz) YOICE-STRESS ANALYZER KIT TRANSMITTER KIT I8
. . a ® See at a glance if your being lied to! @ Separate level control for both ieft| ~
® Dial home from anywhere and hear in- @ Uninterrupted coverage of the 800 to @ Subject need not be present. Works ~ 2nd right channels. "U
Sidelyaurnome. EED MHZ, band!. with voices from recordings, TV or @ Output level circuit with test points for] o
® TouchTone coded for secure operation. @ Works with any 400-550MHz scanner. radio. quick and easy tuning. 8 '8
@ Stop burglars and intruders. @ Gain: 6 dB typical. @ Has built-in microphone. @ Transmit from any stereo audio source} o)
@ Reliable 24 hour protection. @ Noise figure: 3 dB typical. @ Easy to use LED display output. to most any FM stereo receiver. | m
— - - : ———— . &
(o]
Serving the public since 1981 WE ACCEPT CHECK; VISA, MC, MO, COD M ? SEND MAIL ORDERS TO: S.
SHIPPING & HANDLING EXTRA W |mmmmm| XANDI ELECTRONICS 5

> XA e s ve

A ELECTRONICS, INC.

1270 E Broadway Rd. # 113
Tempe AZ 85282

BOX 25647

Lt hhsl el  TEMPE, AZ 85285-5647

SEND $2.00 FOR COMPLETE CATALOG " a5t onpen
CIRCLE 134 ON FREE INFORMATION CARD

[{e]
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Fix It Yourself!
W W

i

\/v

* Hands-on, detailed, troubleshooting instructions
"ma Electronics Repair * “How to” primer for test equipment: oscilloscope
Vo Manual frequency counters, video analyzers, etc.
LI * Schematic diagrams
* Trouble analysis flowcharts
* Preventive maintenance techniques
* Safety precaution checklists
* Comprehensive replacement parts list
* Directory of manufacturers

. Blectronic Aspa’t Basrcd

utacturer Indioes
Tools "‘“““LW»AW“" + Component Man:
. Troubieshooting 8

( Leading Manufacturers Represented...
* Emerson « Nintendo *« RCA ° Technics

* Hitachi ¢ Panasonic * Sanyo * Toshiba
9 ®
It’s easy, fast, and rewarding IBM - Pioneer * Sharp * Zenith

to repair it yourself with the * NEC * Quasar * Sony and others!
Eiectronics Repair Manual!

/ Dozens of Fix-It-Yourself
Projects for...

O CD Players U Amplifiers

0] VCRs [J Car Radios

] Televisions ] Home Appliances
O Camcorders [J AM/FM Tuners
[0 Computer Equipment  [] Thermostats

[ Fax Machines ...and more!

[ Telephones

Keep Your Skills Up-to-Date!

The Electronics Repair Manual and the Modern Manual Electronics Manual will be a valuable reference for years to come.
Supplements, each containing over 125 pages, add new repair projects, valuable insights into new technologies, diagnostic and
repair techniques, electronics projects, and more schematic diagrams into your manual. Just $35 each for Electronics Repair
and $49.50 each for Modern Electronics plus shipping and handling. Supplements are sent 4-5 times a year and are fully
guaranteed. Return any supplements you don’t want within 30-days and owe nothing. Cancel anytime.

February 1997, Popular Electronics

g
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Expand your

knowledge while
sharpening your
skills!

LI Y u'"'“‘l “
- - :_-:._:.. e o

R PR ¥

such as...

O Simple Logic Probe

OJ Multi-Purpose Gas Detector
O Digital Combination Lock
[J Radiation Detector

[J Portable Frequency Counter
...and many other projects!

uild It Yourself!
Vi i

* A lifetime of exciting electronics projects
* Complete project plans

* Step-by-step instructions, flow charts,
schematics, and photos

Troubleshoot and repair

Make your own printed circuit board
(acetate board layouts provided)

* Component suppliers’ addresses

* Handy 3-ring workbench binder

Electronics Fundamentals...

® Electronic Components and their Characteristics
® The Op-Amp Explained

® General Diagnostic Techniques

...plus much more!

s
L § N N _§ _§ N N N § N §N N § N N N §N ]

30 Day Free Trial Order Form
I [ Yes! Please rush me my copy of:

I (1 Electronics Repair Manual for only $59.95 33084
(] Modern Electronics Manual for only $59.95 33085
| ] Both Manuals for just $99.95. 33086

1 may take $10 off the total price when | endose my check or credit card
authorization by 2/28/97 .Plus, | get free shipping and handling! |

I understand that If | am not satisfled, | may return the book(s) within 30 days
for a full 100% refund of the purchase price.

I [J My payment is endlosed. I've deducted $10 if | am ordering by 2/28/97.

| o= 0@ [T TOITOI T

I O check Endosed.
I [0 Optional express deiivery (available in U.S. only).
Endose an additional $10 and we'll guarantee delivery within 5 business days
I from receipt of your order (prepaid orders only; no PO. Boxes).
I [ Biil me later including $6.50 shipping and handling per book, subject to
I credit approval. Signature and phone number required to process your order.
P.0. Box addresses must be prepald.

Signature (required)

I Daytime phone ( )
I Mr./Mrs./Ms.
I com

I Street Address

City State Up

I Shipping and handiing to Canada, $10 (U.S. Currency); Overseas, $15 (foreign orders
I must be prepaid); CT residents add 6% sales tax. Supplements will be sent 4-5 times a
I year on a fully guaranteed, 30-day trial basis. They may be cancelled at any time

MAIL TO: WEKA Publishing, Inc.
I 1077 Bridgeport Avenue, PO. Box 886, Shelton, CT 06484

Call 1-800-222-WEKA or lax to 1-B00-256-5915 for fast senice!

WWWeamericanradiohistorv.com
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II'ISI'EK Test & Measuri

20 MHZ, 2-Channel,
OSCILLOSCOPE

# model #05-6228
# 20MHz, Dual Channel
# High Sensitivity 1mV,/DIV
& TV Synchronization
# Z axis input
# ALT Triggering Function
# Hold Off Function
# Trigger Level Lock Function
# CH 1 Output
& Includes Probes (x1, x10)
# 2 Year Warranty

ng Instruments

FEe

Regular $499.00 Sale $389.95

INT 5= €% 800-638-2020

Test Instruments, Equipment, Tools & Supplies For Electronic Production, Maintenance & Service
8931 Brookville Road, Silver Spring, MD, 20810 * 800-638-2020 * Fax 800-545-0058

Products International

CIRCLE 45 ON FREE INFORMATION CARD

February 1997, Popular Electronics
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Take A Brte Ovr Or
Your Caig Birr !!!
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LE T.V. EQUIPMENT
F Fore,;tﬁ,‘
JD Eler
\ ,n‘o
Are you overpaying . . .
. . . your cable company? H ORDERS CALL:
You are if . . . >’ 1-800-361-4586
. . . you are leasing their
equipment.
e Forest Electronics, Inc. offers a complete line of
New Cable Decoders and Converters that e All Equipment New
are fully Compatible with your cable system. e Convertors & Descramblers
e All systems come with: Remote Control, & | e 30 Day Money Back Guarentee
Parental Guidance Feature. Volume Control e 6 Month Warranty
is also available. * Visa, MC, C.0.D. Welcome
* All Equipment is fully guaranteed & comes KDE ELECTRONICS’ INC.
with a 30 day money back option. P.0. Box 1494
For More Information Call Us 24 Hours a Day Atk J Addison, IL 60101
800-332-1996 Info. 630-889-0281 HRS: Mon-Fri, 9-6 CST
Fax 630-889-0283 Sat, 9-3 CST

Radidtelephone - Radiotelegraph

THE GREATEST
SPY BOOK EVER!!

CABLE
DIRECT

CONVERTERS
__ DESCRAMBLERS

F c Commercial
License

S

Ao tmeylopa r Why Take Chances?
| | | Discover how easy it is to 1
| pass the exams. Study with the
most current materials available. Our
I Homestudy Guides, Audio, Video |
| orPC "Q&A" pools make it so fast, |
easy and incxpensive. No college or
experience needed. The new |
| commercial FCC exams have been |
revised, covering updated Aviation, I
|

- : | Marine, Radar, Microwave, New
How to Locate and: Bug Anyone — Tap Any Phone

— Conduct Video Survelllance — Instal Latest I Rules & Regs, Digital Circuitry &

Counter Measures — Research Anyone — Track more.We feature the Popular pul
|Any"c’mes's Assets — Hire Ex-CIA/KGB Agents. Real | "Complete Electronic Career Guide” | g
nslde Secrets. , . [
- = Plus, latest in night vision, order satellite photographs of | 1000s of satisfied customers I <
Now );)?U %2\1/” tune-in yqurfavgnte anywhere on earth, best boak sources for CIA publications, Guarantee to pass or money back. I Eé
cable 1V programming and | ID changing, private detective schools, newsletters, |
SAVE $100°S - EVEN 81000 S courses, and associations, latest B & E tricks. “Recom- Send f(l)r gg(l;:Es 35T7A§I§SS or call :
on premium CABLE TV EQUIPMENT. mended {or hated) by CIA directors, the world's most fa- Lew..l1:800-800-7388 ___.J k)
L e R el mous private detective, KGB officers. .. Lee Lapin does it WPT Publications c
Mo n En ! again! THE WHOLE SPY CATALOG (440 pages) $49.95 | 4701 N.E. 47th Street | ]
v N PP, orders 1-4115-513-5549, or Intelligence Inc., Dept K, Vancouver, WA 98661 m
ELECTRDN ICS 2228 S. Et Camino Real, San Mateo, CA 94403. | N | @
| Top 50 survelllance product catalog FREE w/order. | I ame; I 3
Address 2
g O
1-800-906-6664 | INTELLIGENCE i R
2125S, 156TH CIRCLE * OMAHA, NE 68130 CORPORATED L _ _1-800.800.7588 3 0
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Don’t rent own!

Cable TV Descramblers
We’ll beat Any Price!

ONE ;uuumﬂm\

World's Largest Select:on'

Wldzse Seigsion o

LI Dsifiess Aeliziy

Hundreds of hard-to-find automation X-10 and wireless conirol eSame Day Shlppmg'

praducts. Computer interfaces, software, development tools, light

ing control, lelephone  Systems, Security systems, surveillance *30 Day Money Back Guarantee!
cameras. intra-red audio/video control, HVAC, pet care automation, OCredit Cards /C OD

supplies, books and videos and much more! . 0
e 2 Have make and model number of equipment used in your area

REPLACEMENTS FOR MOST SYSTEMS
CALL TOLL FREE

CABLE DISCOUNT
1-800-684-9135

NONEW JERSEY SALES!
Anyone implying theft of service will be denied assistance.

Pl wing fiursEg
& L

£a
Home Automarion Systems, Inc.
Questions: 714-708-0610 Fax:714-708-0614
e-mail: catalog@smarthome.com
http://www.smarthome.com/smarthome

Lusyzse Frives
Cugrupizziff

l]uﬂm ] r|1|v;'rnw1 g TV Systems |

-1
ATV - INTERNA‘I'IONAL S'BAND
fiers « Books « C

Amplif P
Filterg « * Video Prod

PROTOTYPES

February 1997, Popular Electronics

g

= RF Frequency 1990 - 2700 MHz

= Cable Ready - VHF - UHF Outputs
= SASE For "FREE" Catalog or Send $1
PHILLIPS-TECH ELECTRONICS
PO Box 8533 « Scottsdale, AZ 85252
C=ALLEMIESSYSTEM ORDER LINE 800-880-MMDS
[Complete Grid szs; CATALOG /INFO 602-947-7700

AX LINE 602-947-7799

Five Year Warmnly

Or large runs. PCBs, wave soldering, cabinets
and other metal parts, silk screen printing, plastic
injection, xformer/coil winding, etc. Assembly,
wiring. Very low prices! Twin plant in Mexico. We
ship to your door. V&V. PH. (713) §37-7518 Fax.

COI'ITROL YOUR WORLD

g‘ , g HC1

,0N

Low Cnm 'I.-1lu'ﬂc:cﬂ1ml+er I:n:uards & kits + Ao camn'a

FREE SHIPPING Visa = M/C * Amx * Disc » COD's « Qty Pricing

CIRCLE 145 ON FREE INFORMATION CARD

| 011 (525) 361-5996.

e T R ' - F HEOrmn
| =200 0T s

Low Cost CAD Software
for the IBM d Compatibles

Now In Windows™

«n Design &
- fow Simulation

PCB ms :]
Layout

* Easy to use schematic entry program (SuperCAD) for circuit diagrams, only
$149. Includes netlisting, bill of materials, extensive parts libraries, More
parts, and automatic wiring available in enhanced CAD package
{SuperCAD+) for only $249.

* Powerful, event-driven digital simulator (SuperSIM) allows you to check logic
circuitry quickly before actually wiring it up. Works directly within the
SuperCAD editor from a pulldown menu and displays results in “logic
analyzer” display window. Starting at $149 this is the lowest cost simulator on
the market. Support for PALs, a larger Ilbra%land 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
can do boards up to 16 layers including surface mount. includes Gerber and
Excellon file output, Autorouter accepts netlists and placement data directly
from the SuperCAD schematic editor.

» Low cost combination packages with schematics and PCB design: 2-layer for
$399, 16-layer for $649.

* DOS version available.

Write or call for free demo disks: *__/ )

5415 - 136th Place S.E. "
BRellevue, WA 98006
(206) 641-2141 » BBS (206) 641-2846
http/iwww.mentala.com

CABLE BOX DISCOUNT

We’ll Meet or Beat The Competition!

ORIGINAL EQUIPMENT, DESCRAMBLERS,
CONVERTERS, SUPER-Q

*** Same day Shipping! ***
Have make and model number used in your area
REPLACEMENT FOR MOST SYSTEMS

$$ SAVE BIG BUCKS$$
DON'T WAIT CALL TOLL FREE

1-888-561-4796

VOID WHERE PROHIBITED
Anyone implying theft will be denied assistance.

www americanradiohistorvy com
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CABLE CONVERTER
DIAGNOSTIC TEST CHIP

LOAD FULL ACTIVATION OF CABLE CONVERTER

WE STOCK A COMPLETE LINE OF CHIPS,TOOLS,
WIRELESS QUICK INSTALL TEST BOARDS AND
DIAGNOSTIC CUBES FOR ALL CONVERTERS!
*kk ANYONE IMPLYING ILLEGAL USE WILL BE **%
DENIED SALE.WE SELL PRODUCTS ONLY!t 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 TEST BOARDS AND GET 1 FREE.

MONDAY THRU FRIDAY - 8AM-7PM EST.
HTTP:/MWWW.AMERICANINTERNET. COM/GOCABLE

e & VISUAL woe]

COMMUNICATIONS INC.
FOR ORDERS 1-800-GO-CABLE

CATALOG & TECH. SUPPORT 717-620-4363 EST. 1976

S¥s
—T 5

$139" Laser <.~
LightShow =" -7

p)
Draw with a laser beam! Amimation. text,
music & more! Includes galvos.  nurmors.
servo amp. demo software disk. analog and
digntal computer interface. Use an expen-
sive pen pomnter or high power gas laser.

11444 Computerized
Motors $39°

"g‘(
Includes: 2 Stepper motors,

2 DC motors. computer inerface,  traiming
manual. & demo sofiware disk. Expandable!
Up 10 12 motors. up to 3 amps per phase.

Now with 4 Axis Linear Interpolation

* Add 86 for shipping. Conputer with parallel printer port
& cuble. assembly. power supply. & laser are roquired

FREE FLYER
voee 510-582 6602 ra» 510-582-6603

S VS 1273 Industnial Py West Ridg. 460

WE HAVE IT ALL!

Surveillance

Infinity Transmitters
FM Wireless Transmitter Kits
Vehicle Tracking Systems
Bug Detectors
Caller I.D.

Wired Mikes
Telephone Register with Printer
Long-play Recorders
Shotgun Mikes
Telephone Recording Adapters
Alcohol Testers
Telephone Scramblers
Hidden Video Cameras
Telephone Tap Detectors
Drug Testers
MUCH, MUCH, MUCH MORE.

Our 27th Year!
Small catalog FREE.
Larger catalog send $5.
Mail Order only. Visa, MasterCard and
C.0.D. accepted for equipment only.
Inquire for dealers’ prices.

A.M.C. SALES, INC.
193 Vaquero Dr. * Boulder, CO 80303
Mon -Fri. 8 a.m.-5 p.m. Mtn. Time
800-926-2488
(303) 499-5405 * Fax (303) 494-4924
Internet: http://www siteleader.com/
catalogdepot/ AMCSC-home.htm|
E-mail: amc-sales@siteleader.com

PO Box S0 ilayward A 94545-012%

GURVEILLANCE 3%

& COUNTERSURVEILLANCE Etectronic Devices ﬂ
Discreet audio & video systems
* High performance recording
devices « Voice encryption devices
* Personal protection < Bug
detection = How-to books from the
Spytech™ library...and more!

CALL TOLL-FREE:

1-888-SPY-TECH
(1 '888'779'8324) §4d2;ssaa%lﬂg'ek E “ | )
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\ James Bond

\ shops here!

CABLE TV

CONVERTERS AND DESCRAMBLERS

WE CARRY A FULL LINE OF
CONVERTERS AND DESCRAMBLERS
COMPATIBLE WITH MOST
MAJOR BRANDS INCLUDING:

o Scientific Atlantam
° Jerroldm

™
e Tocom
™

o Zenith

. ™
e Pioneer

30 DAY MONEY BACK GUARANTEE
BEST PRICES FREE CATALOG

Please have the MAKE & MODEL # of your full
premlum service cable box ready when you call!

ALLSTAR ELECTRONICS

800-782-7214

HOURS: 9-6 M-F 10-3 Sat EST

it s not the intent of Alletar Electronics to defraud any pay TV
operator. Anyone Implying theft of ssrvice will be denied
essistance. All brand names are registersd trademarks of thelr
respactive owners 8 are used for reference only. 11064

Zenith

ST 1000’s
$25.00

Screened
&
Cleaned

Also:
SA-8580
SA-8550
SA-8590

DPBB-7
DPV-5
DPV-7
Basics
Pioneers
& morel!

All converters unmodified

800-899-5000

It you are nol geuting
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-tind
parts to standard production components.
Call. wrile, or fax today 1o start your free
sthseription to the most unique catalog in
the industry. filled with super values on
surplus electronic and hobbyist type
items. 1 you have a friend who would
like 1o 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.
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Q‘M‘w& > L/
%40 East First Street  Fax Order Line
Dayton, Ohio 45402 1-800-344-6324

Queens Bivd,, #4685, Forest Hills, NY 11378, NO NYS SALES,

WWW-americanradiohistorv.com

Order Toll-Free

1-800-344-4465
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LICENSED

ELECTRONIC TECHNICIAN!

Aunsa,

Earnup to
$60 an hour
and more!

¥ _ n at home in spare time.
1 1 | No previous experience needed! |

No costly school. No commuting to class.
The Original Home-Study course prepares

you for the “FCC Commercial Radio- |

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

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

Or, Call 1-800-932-4268 Ext. 240

----------------------1

commanD PRODUCTIONS
FCC LICENSE TRAINING, Dept. 240
P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!
NAME __

ADDRESS _
CITy STATE

----ﬂ

ZIP

WORLD’S
SMALLEST

Wireless Video Transmitters

Used by hundreds of hobbyists and
professionals alike in R/C models,
Robots, Surveillance Video, movie
Special Effects, and Law Enforcement.

"... previously, | used expensive wireless units from
Peico, MVP, and Supercircuits. Nothing approaches
the VidLinks in power, picture quality, size, and
value. Thank you." A. Leslie, CCTV Installer, NY.

"The best... Incredible color, resolution... very easy
to use... cool." P. Davis, Movie Props, CA.

Actual Size!!!

i S

Live Remote Video From $99.00

e Full 100 mW RF Power. Range 500ft. to 1/2mile e
e Crystal Controlled
e High-Resolution Full Color/ B&W video ¢
e Fully epoxy encased- no exposed components®
e Fully assembled- only two wires to attach e
¢ MONEY BACK GUARANTEE.®

VidLink 100: 100mW Power- upto 1/4 Mile
$199.00 New! High-Power!

VidLink 15: 15mW Power- upto 150 Feet
$99.00 New! Low Price- Same Size!
Covert Camera: 1 1/4" sq. Pinhole Lens
$169.00 Pro Grade Japanese Quality!
*** Audio Module Now Available. Call. ***
Check/MO, COD +55.00, S&H $5.50

AFGIS #671-1225 E. Sunset Dr.

RESEARGCH Bellingham, WA
—F— 98226-3529 USA

1-604-224-0416

Visit our virtual catalog on the INTERNET at:

http://www.lynx.bc.ca/virtualspy

WwWWW americanradiohistorv com
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Converters & Descramblers

Call 1-800-715-6789

30 Day Money Back Guarantee

FREE Catalog

e

One tree can mﬁ —
3000000 matches. 7 4 \ i“‘lml‘“"“
7 | ENTERPRISES
dt's Full of Stars
sPanasonic® *Zenith®
s Jerrold” sScientific
sPioneer® Atlanta®
‘ ALL MAJOR CREDIT CARDS ACCEPTED
13492 Research Blvd » Suite 120-113 = Austin, TX 78750
One match can burn
3000000 trees.

BIG PROGRAMMING:!
COMPARE TO CABLE & OTHER 18" DISHES

. Fergus Falis, MN 56837
BITE! www.skyvision.com

800-500-9264

CALL NOW!

OSCILLOSCOPES

"

from $169

ATC O-Scope uses printer port to turn PC-AT into
Digital Storage Oscilloscope, Spectrum Analyzer,
Freq. Counter, Logger, DVM. DC-500KHz

» Single channel units from $169
» Dual channel units from $349
Options:

* Probe sets

+ Automotive probes

* Battery packs

* Print, log to disk, or export data
» Accepts standard scope probes
» Uses standard printer port

» Small and portable

» Works with laptops

+ Same day shipping

* Made in U.S.A.

Order yours today.

800 980 9806 MC/Visa/Amex

Allison Technology Corporation
8343 Carvel, Houston, TX 77036 USA
PH: 713 777 0401, FAX: 713 777 4746, BBS: 713 777 4746
http://www.atcweb.com

CIRCLE 137 ON FREE INFORMATION CARD

New and Pre-Ovwned
Test Equipment

Model 0OS-9100P ——» $899.00

Full 100 MHz Bandwidth!
¢ Dual-Channel, High Sensitivity FREE SHIPPING!

o TV Synchronization Trigger N GOLDSTAR EQUIPMARE
o Calibrated Delayed Sweep ANYWHERE IN THE US.
o Includes Two Probes, 2 Year Warranty Z 5 "™ A% *

M‘Pﬂm.c'ﬂ-l
\II\ s MAXTEC w“r:ﬁ:r’l:na:.:n:! Model 4040 $499.00
20 MHz Sweep/Function Generator

o 0.2 Hz to 20 MHz, 5 digit LED Display w‘
\3 L

+ AM & FM Internal or External Modulation
e Sine, Square, Triangle, TTL, CMOS Outputs
¢ Burst Operation

o External 30 MHz Frequency Counter

Pre-Owned Oscilloscope Specials

B+ K Precision 1476 10 MHz $229.00
Great Starter Scope!

Tektronix 465 100 MHz $599.00
Tektronix 465B 100 MHz $699.00
Tektronix 475 200 MHz $799.00
Tektronix 475A 250 MHz $899.00

+ The Industry Standard of Oscilloscopes

« Dual Channel, Calibrated Delayed Sweep

« Professionally Refurbished

«+ Aligned & Calibrated to Original Specifications
¢ 6 Month Warranty - The Longest Available!

LOWEST PRICES EVER!

New Fruke MuLtimeTers & TexTRONIX OsCILLOSCOPES

The_Industry Standard in Multimeters NEW!
Model 79 II ..$172.00 Model 87 ..5285.00 | TexTRONIX TDS Series
ON Sate!

Test Equipment Depot

A FOTRONIC CORPORATION COMPANY

1-800-996-3837 P.O. BOX 708 Medford, MA 02155

&2 lamex|(C.0.0| TOLL FREE 1-800-99-METER (617) 665-1400 * FAX (617) 665-0780

CIRCLE 318 ON FREE INFORMAT!ON CARD
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JENSEN"

| everything you need for servicing electronics

New Surveillance Devices !

Smoke Alorm Ultra miniature video cameras hidden in smoke
and Table Clock  alanm or alarm clock - your choice. Wide field of view
Video Cameras and super .1 fux fow light sensitivity! Undetectable!

TC-70 High quality B/W with 420 lines of

resolution for ultra sharp images.

Direct output of $219 95 ot

video and audio.
BOS' price on surveillance cameras anywhere!

Telephone Transmitier Kit hidden in dual modular odaptor
Transmits both sides of conversation to any AM radio up to 1/4
mile."SnapKit™ technology. Uses phone line for er and
antenngl Goes completely unnoticed. MA-100

) \5C-600

7 h»gn guality cassette deck Dlugs

IS < /\ 7 directy into telephone jack! Reoomsl' up to
7} 12 hours of conversations on a single cassette,
Recording starts and stops automatically when

THR-1 ~
12O =~ °“°"e'suse°'v|salmc (214)255-7490
Reggl;:r $99 Free shipping! Check,/Maney orders also acoepted

Seymor-Radix Inc. Box 166055-E Irving,TX 75016

Now you can visit us on the Intemet at  http://www.why.net/home/sr/

Education?

Retirement?
Peace of Mind?

You have

Just a smali sampling of the
many thausands of new,
unique or hard-to-find
quality items you'll discover
in every Jensen catalog.

il

Inal

JENSEN TOOLS INC.

Ph: 602 958-6231
FAX: 800 366-9662

February 1997, Popular Electronics

http://www.jensentools.com

-
o
@

7815 S. 46th St., Phoenix, AZ 85044

|
L
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srOADCAS

The model 220 is a 80-110MHz

iy 5

amplifier that connects to mono or
stereo FM transmitters and produces a powerful 2-15 watt signal which
could broadcast up to 5 miles. or more! Requires 50-150 mW drive,
Step by step plans :omplele with part source $’ PLUS ‘2 S&H
infermation and antenna designs . . . ONLY NO €.0.D.5

Progre e Co .
ZE
— o

BO 86 REA Q0D 6010
6 0

CABLE TV CONVERTERS

Equipment & Accessories
Wholesalers Welcome

Call C&D ELECTRONICS
1-800-310-1153 M-F 10a-6p

Full docs W schematic < no royaities

sadytoren_ $ 99“0

SoMware Science
3780 Roundbottom Rd,
Cincinnall, Ohlo 48244

-
i
I
|
L

it couid be a best
seller. But i¢’s free.

To get your free catalog, write:

Consumer information€enter
Dept.BESY, Puebio, €0 81009

CABLE T.V.
Buy Direct From the Wholesaler
We will match or beat any advertising
Save $$$
» Tocom - Pioneer - Jerrold
= Zenith - Century - Panasonic
and more

0’
3:,\00‘“

1 Year Warranty 30 days money back
Visual Concepts 1-888-838-4444

»BEA I.OGKSMITH

Home study. Learn locksmithing for a great

FREE LITERATURE: 800- 223-4542

Name
Addres:
Crt State Zip

The School of Locksmithing, Dept. LKB34 1
PCOI, 6065 Roswell Rd., Atlanta, GA 30328
A GEND SIS TED EEE D - i

wwWWwW.americanradiohistorv. com

e 1 888 561-2060 ‘
. 30 years. And their value is

career, or to start your own at-home business. I

your reasons.

No matter what you’re saving
money for, U.S. Savings
Bonds make sense. They’re
backed by the full faith and
credit of the United States.

They earn interest for up to

guaranteed to grow at market-

based rates.

Ask your employer or banker
about saving with
U.S. Savings Bonds.

Or for a recorded message
of current rate information,
call 1-800-4US-BOND
1-800-487-2663

ake SAVINGS
| Siao}\herica .BONDS @

A public service of this magazine
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The Latest High Tech
Professional Electronic Devices

Our latest catalog offers a HUGE
selection of surveillance, counter-
surveillance/privacy devices:
pinhole camera w/audio $199%
hidden video, electronic Kits,
telephone recording systems:
7-Hour $125%~16-Hour $199*
touch tone decoders, scanners,
bug/phone tap detectors, voice
disguisers, telephone scramblers,
locksmithing tools, and more.
Catalog $5.00

SPY OUTLET
PO Box 337, Buffalo NY 14226
(716) 691-3476/(716) 695-8660°

INSIDE CRYSTAL SETS

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

the topic.

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

THE CRYSTAL SET
HANDBODK

PHILIP N. ANDERSON

BROADCAST TRANSMITTER
The FMS2 studio quality transmitter
is FULLY crystal controlled and
programmable to any FM broadcast
frequency. AN

Unit features: ALC, 2:1 compressor, audio bufter / ampitfier,
pre-emphasis. roll off filter, stereo generator, digial PLL tuning,
75 MH2-125MHz bandwidth, 500mW power output and a special
introductory price of only $295.00 US

SCHEMATICS FOR UNT $27 Caracoc 800-504 1178 [E4
Fax povL iNfo 416-243-1067  TEK Line 416-243-2260

wavemach

Debco is a Kit Builders Paradise

flectromic Kits - Pians - Parts - Compulers - Amsionr Radie

% Call Debco today for

your FREE copy of
The Electronic Experimenter’s Journal

1800423 - 4499

Ocbeo Electronics 4025 Edwards Rd. Cincinnati, OH 45209

CABLE TV CONVERTERS

Equipment & Accessories
Wholesalers Welcome
Call C&D ELECTRONICS

1-800-310-1153 M-F 10a-6p

“FULL VIEWING” CABLE BOXES

~ BILLNOW!
CHANNEL SURFERS

1-800-447-7634

BEST BY MAIL

Rates: Write National, Box 5, Sarasota, FL 34230

OF INTEREST TO ALL

PINBALL MACHINES! BOOKS, Parts. Catalog $2.00
5290-(PE) Platt Springs, Lexington, SC 29083-9252.
ACCREDITED COLLEGE DEGREES from home. Complete
list $7.50 or SASE tor more information. The Letter Boutique,
Box 228-(PE), Wagontown, PA 19376. —
HIGH SCHOOL DIPLOMA At Home, Accredited, Fast, “Failure-
Proof’’ 1-800-470-4723, American Academy, 12651 S. Dixie
Highway, Miami, FL 33156.

INTERSTELLAR TRAVEL BREAKTHROUGH! Secret Alien
Technology, Reactionless Dipole Antigravity Drive, Wormhole
Engineering, Gravitational Free Energy, Nostradamus Prophe-
sied Revelation First Edition $9.50 + $1.50 S&H: JMSA, POB
160725, Austin, TX 78716

FREE VIDEO REVEALS #1 INCOME SECRETS 1-800-995-
0796 X6340.

i s n
Remote Automotive Engine Starters
Warm up your car In the winter. Gool it off In the summer.
Real Time clock based. Programs like a
tart ™ 9
Smarts VCR. The engine starts a: the times you

MCS-100
set, up to 4 start times per day. Also set
the run time, day and tims.
TouchStart ™ Start and stop the engine, and honk the

MCS-200

up to 300 ft. away.
$14.00 cach + $3 S&H.
Solutions Corporation

Plans and parts list only.
o

EAVESDROPPING is unbelievably widespreadl Electronic
Dewvices with amazing capabilities cen be monitoring your

telephone and room conversations RIGHT NOWI Are you

sure you're safe? FREE CATALOG telis you fast! Includes
Free Bonus detsils on fantastic opportunities now open in
Counter-Surveillance field. Exciting, immensely interesting
and EXTREMELY profitable {up to $250 hr) full/part-timae

income. Call Now! 1-800-732-5000

CONVERTERS &
DESCRAMBLERS

TARGET ELECTRONICS
(800) 995-1729_

We sell Test Chips' (il
MC, VISA. AE. CO.D

WWW-americanradiohistorv-com

horn with a 2 channel key chain transmitter |

. WELCOME!

L]

EQUIPME
Dmff?,

" SAVE 51000 & ce
« Nationwide souf

pescrambiers:
ecterters an

i CALL) "7(;;;;" 1
Nember Betler Business Buresy r
MECA ELECTRONICE /

i oudsard

b-bJ34

VISA+ NC + COD

]

NEW !
PIC microcontroller &
Surveillance KITS.

Many kits use Surface Mount
Technology. Among the kits are an
ultra small wireless FM mic, and our

new phone transmitter SLeach™.
PIC kits include security products
such as secure remote keyless entry.

SMT kits include our exclusive

surface mount soldering guide.

Many kits under $20. Call for a
catalog of available kits. All kits are
designed and manufactured by IEC.

Pager Decoder
Interface kit for PC
Only $19.% + saH

uses the popular PD shareware
software available on our BBS.

Order 1-800-417-6689
Mon. - Fri. 9AM-5PM ET.
Visa, MC, Money Orders
IEC, P O Box 52347 Knoxville, TN
37950-2347
Sorry, no refund for used kits.

Do not use these devices without authorization
from your local officials.
Prices subject to change.

Returns are subject to a restocking fee.

©1997 IEC

I'B__________

E AN ELECTRICIAN!

l Home study. Mainlain and install electrical
l systems, wiring, utilities, phones, and more.

FREE LITERATURE: 800-223-4542

Name
Address
Caty/State Zp
The Electrician School, PCDI, DEPT TEB341

l 6065 Roswell Road, Atlanta, Georgia 30328

S G SIS TEE I GED GEn aEn aEn

Phone |
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MONDO+-TRONICS'

Or write to us:

524 San Anselmo Ave #107-124

San Anselmo CA 94960
Phone 415-455-9330
Fax 415-455-9333

Emoil info@mondo.com

CLASSIFIED

MISCELLANEOUS
ELECTRONICS FOR SALE

THE Case Against Patents. Thoroughly tested
and proven alternatives that work in the real world.
$28.50. SYNERGETICS PRESS, Box 809-C,
Thatcher, AZ 85552. (520) 428-4073. Visa/MC.

57 Electronic Journals. How to get free subscri
tions. $5.00. CABLETRONICS, Box 30502PE,
Bethesda, MD 20824.

POOR receﬁtion on your A.M. radio? QOur signal
booster will help. Guaranteed! Send $2.00 for de-
tails (refundabie with order). FALA ELEC-
TRO:JICS, PO Box 1376, Dept. 4, Milwaukee, WI
53201.

SOLAR cells, paneis, nicad chargers. List $1.00.
SYMBIANCE, INC. P.O. Box 2965, Tempe, AZ
85280-2965.

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 engineers. Order “Transistor Data
Tables" (BP401) for onlg $9.95 (Erice includes
shining) from ELECTRONIC TECHNOLOGY
TODAY, INC., PO Box 240, Massapequa Park, NY
11762-0240. USA and Canda only. US funds.

CRYSTAL Set Handbook — Visit antiquity by
building the radios your grandfather built. Assem-
ble a "Quaker Qats’ rig, wind coils that work and
make it look like the 1920's! Only $10.95 plus
$4.00 for shipping and handiing. CLAGGK INC.,
PO Box 4099, Farmingdale, NY 11735. US funds
only! USA and Canada — no foreign orders.

HEATH COMPANY is selling photocopies of most
Heathkit manuals. Only authorized source for
téoprright manuals. Phone: (616) 925-5899, 8-4

BUSINESS OPPORTUNITIES

START your own technical venture! Don Lan-
caster's newly updated Incredible Secret Money
Machine Hi teils how. We now have autographed
copies of the Guru's underground classic for
$18.50. SYNERGETICS PRESS, Box 809-C,
Thatcher, AZ 85552. (520) 428-4073. Visa/MC.

INVENTIONS, ideas, new products! Presentation
to industry/exhibition at national innovation ex-
position. Patent services. 1 (800)-288-IDEA.

TELEVISION pays! Join us marketing the fastest
selling, most advanced digital minidish sateliite
home entertalnment system. Discount prices.
You profit! Call STAR VISION DIRECT for free
information: (800) 899-9707, 8am-10pm Pacific.

HOME based electronics work. Part/Full time.
Comprehensive Guidebook, 250+ pages.
$17.00, 24hr recording (714) 425-0261 x132.

EASY work! Excellent pay! Assemble products
at home. Call toll free 1 (800) 467-5566 Ext. 5192.

EDUCATION

LEARN IBM PC Assembly Language. Disk
$5.00, Book $18.00. ZIPFAST, Box 12238, Lex-
ington, KY 40581-2238.

WINDOWS 95 Kickoff — Staring at Windows 95
and not knowin‘%,what to do? Then get your per-
sonal copy of “Windows 95-One Step at a Time”
SBP399). Only $9.95 (price includes shiggin?
rom ELECTRONIC TECHNOLOGY TODAY,
INC., PO Box 240, Massapequa Park, NY
11762-0240. USA and Canada only. US funds.

FCC/CET software. General Radiotelephone,
CET preparation. Five 3.5 inch diskettes. Q/A for-
mat: interactive, comprehensive. EGA/VGA.
Complete program, $35.00. TUTOR-TECH, 170
Locksunart Way, #2, Sunnyvale, CA 94087. (408)
481-9543.

HOME automation via phone. No expensive com-
uters. Furnace, air conditioner, on remotely.
lans, $10.95. AMR CTR., PO Box 1176, Wal-

tham, MA 02254-1176.

HACKERS catalog.Hard-To-FiInd kits and as-
sembled equipment (Red box, spg, cable
etc.).Low prices. $1.00.SMITH-05, Box 371,
Cedar Grove, NJ 07009.

ELECTRONIC Project Kits. www.gkits.com. 1
(888) GO-4-KITS, 292 Queen St., Kingston, ON.,
K7K 1B8. QUALITY KITS.

MONITORS made simple. Learn to repair com-
puter monitors! Case studies, illustrations, parts
sources, manufacturers included! 136 pages, soft-
cover. $19.95 + $2.50 shipping. Order toda¥(l
Send check or money order to PIKES PEA
PRESS, 321 W. Henrietta Ave., P.O. Box 1801,
Woodland Park, CO 80866. (719) 687-1499,

BIO-Stimulator featured in PE June issue. Tone
muscles, relieve aches.and pains with electronic
acupuncture. Updated kit with enclosure $40.00
plus $2.50 S&H. RAH PROJECTS, P.O. Box

15904, N.B, California 92658.

TRANSFER paper for printed circuits with laser
or copier, excellent quality. 30 sheets 8X10 with
instructions $24.00, send check or money order to
G. SANTA MARIA, 1602-A Washington Ave.,
Suite #915, Miami Beach, FL 33139.

http://www.users.interport.net/~zebra/ts is
our Timex/Sinclair web site. ZX81 Computer kits
$30.00 plus shipping. ZEBRA SYSTEMS INC.,
131 Joralemon St. #52, Brooklyn, NY 11201.

COMPUTER SOFTWARE

ZSORT. Sort huge files fast. Disk $5.00. Manual
$10.00. Box 12238, Lexington, KY 40581-2238.

RECEIVE your certified electronics technician li-
cense guaranteed or money back. Manual, simu-
lated exams, and tutoring $24.95 covers all costs.
Check or money order to: MASS. INSTITUTE OF
ELECTRONICS, Box 111, 351 Pleasant St.,
Northampton, MA 01060.

CELLULAR TELEPHONES

No second line charge! Enjoy convenience of
multiple phones on one number. 1 (800)
227-8290. ohtind@aol.com

CABLE TV

ATTN. CABLE box owners! Order n)ur 1D signal
stopper now. Send $23.00 to R.R. ENTERPRISE,
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 30502PE, Beth-
esda, MD 20824.

CABLE TV oqu'lpcmnt & aoeo“o‘?ocWholo;
salers weicome! 30 da uarantee!
Froo catalog, PROFORMANCE ELECTRONICS,
INC., 1 (800) 815-1512.

CABLE descrambler! Anyone car; bulid i}w
seven steps with Radio Shack parts. Plans/kit
from $5.00. plus free bonus. 1 (800) 818-9103.

DESCRAMBLE cable usingo Imple circult. E-Z
to follow instructions $10.00. Complete kit with
free “Bullet Stopper”. $20.00. 1(800) 522-8053.

www americanradiohistorv com
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CABLE “Bullet Terminator/l.D. Blocker”. Elec-
tronically shields yourself and your box. Free
Hackers Guide included. Lifetime guarantee.
Wholesale prices. 1 (800) 820-9024.

CABLE converters and test modules. Money
back guarantee. New J. Automuitimode, and new
custom CFT 22XX modules. Extremely compet-
itive. Wholesale pricing. Catalog. Credit cards. 1
(888) 443-9185.

CABLE box discount, original equipment, de-
scramblers, converters, Super-Q, quantity dis-
count, call now. We'll meet or beat the
competition. TC TRONICS, 1 (718) 349-6506.

CABLE TV, descramblers, converters. Quantity
discounts. 30 day free trial. Competitive prices.
Call now! 1(800) 322-0921 REGAL SALES, INC.

CABLE TV dascramblars, One piece units, P-
mfﬂn Scientific Atlanta 8580%, DPYT3

ra, Lowast prias. 'MDI'B';I' back Eran-
1. Houston, TX (713) 6914810, Lt

ATTENTION P2-1-2 cable box owners. Sche-
matic for simple turn-on circuit. Send $24.95
+$3.00 shipping to W.A.W.G.L. 78 Satinwood,
Cheaktowaga, 14225,

FULL line of cable descramblers and accessories
for all types of systems. Test kits. Multimode,
chips, much more, Everything you need. Just call
(808) 735-9988. Best price guaranteed.

CABLE - test chips; Jerrold; Pioneer; Tocom; Sci-
entific Atlanta, Zenith, Jerrold cubes; Pioneer pro-
grammable cubes; HUDSON, 1 (800) 863-3237.

BIG sale!!! Large selection of notch filters as low
as $6.00 each. ramblers $99.00. Test chips
from $5.00. Bullet/l.D. $10.00. Name brand ca-
ble descramblers tfrom $135.00. The best dealer
pricing anywhere. 1-800-449-9189.

COMPONENTS

RESISTORS 20 for $1.00. LEDS 4 for $1.00. Cata-
log $1.00. ZIPFAST, Box 12238, Lexington, KY
581-2238.

ANTIQUE ELECTRONICS

MODERN RADIO LABORATORIES. Since 1932.
MRL Handbooks. More, $2.00 catalog. P.O. Box
14902, Minneapolis, MN 55414-0902.

RADIO Dial Scales. SASE for catalog. RSE, 323
E. Matilija #110-241, Ojai, CA 93023.

AUDIO-VIDEO-LASERS

LASER projectors - complete professional sys-
tems starting at $695.00. BeamScan by RED
LINE LASER PRODUCTS. (314) 831-3014.

TEST EQUIPMENT

TECHNICIANS: Electronic component tester for
use with oscill . Satisfaction guaranteed.
$29.95 plus S&H. Info.: ELECTROHM, 529 Brent-
wood, Lawrence, KS, 66049, Fax: (913) 832-2481.

LARGE assortment of used test equipment. Most
instruments are priced at 10% of original cost or
less. Request list. JIM STEVENSON, 3401 Sunn
Slope Road, Bridgewater, NJ 08807. (908‘
722-6157 Fax: (908) 722-6391.

BUY BONDS

SATELLITE EQUIPMENT

VIDEOCYPHER Il descrambling manual. Sche-
matics, video and audio. Explains DES, EPROM,
CioneMaster, Pay-per-view (HBO, Cinemax,
Showtime, Adult, etc)) $16.95, $2.00 postage.
Schematics for Videocypher Plus, $20.00. Sche-
matics for Videocypher 032, $15.00. Collection of
Software to copy and alter EPROM codes,
$25.00. VCII Plus EPROM, binagoand source
code, $30.00. CABLETRONICS, Box 30502PE,
Bethesda, MD 20824,

OBTAINING Sound for yourVCil and VCII Plus is
easy. No codes needed. Also DSS Test Card
information. Detalls: 1 (800) 211-5635.

IMPROVE your satelifte . Focus Max-
imizerisa nestic tool that optimizes feedharn
3 50, Frea brochurs. WATERSHED

[~ IC DEVELOPMENT (800) 756-7854.
SOUND for Videocypher-il and plus without

codes. Free details. SASE. NASSIRIAN, Box
382-P, Rio Linda, CA 95673.

Create Your Own
Virtual Worlds
and Share Them with
10 Million Peoplel

© Learn How to Build Your Own Virtual Reality
“Virtual Worlds” Quickly and Easily!

@ Explore your Virtual Worlds on Your PC or put
fhem on the Internet for Others to Explore!

O Explore your Worlds with your PC monitor and
keyboard, or with Greater lmmersion using Low-
cost Homebrew Virtual Reality Equipment!

Convert this $69 Mattel Powerglov
ino & VR Glove! Save
SThousands! We show
you Fow, and where you
can buy Powergloves!

VR Goggies with head
tracking cost over 84,000
only a few years ago
Now they re under $500!
And 3-0 VR Shutter
Glasses are under $100!
Now immersive VR
is affordabie!

A Simorgashary of infa on VR!”-Sid Mirzad

“[ love it! Atunder 35 per book, don't miss
out on this Incredible Value!” -Pam Eitert

MINIDISH satellite systems, surround sound,
big TVs, total home entertainment systems. Call
STAR VISION DIRECT for free information and
our discount prices: (800) 899-9707, 8am - 10pm
Pacific.

STAY informed on the satellite TV underground.
Subscribe to the North Star Gazer! Published
monthly. $48.00 year. NORTH STAR, P.O. Box
1023, Lapeer, Mi 48446, (810) 664-4022.

SECURITY

ELECTRONIC sales of security systems for
home, apartment, or business, will send informa-
tion, call (812) 295-4240.

REPAIRS-SERVICES

COMPUTER repairs only $59.95!! Parts extra!
Sales, service, upgrades and more. BEACH RA-
DIO, Quincy, MA. (617) 823-2985 or (617)
928-0626.

)

www.pueblo.gsa.gov

9 out of 10 mice prefer the Consumer
Information Catalog online. Catch it at
www.pueblo.gsa.gov.

U.8. General Services Administration

WWWW=-aRericanradiohistorv-com

Desktop VR contains a complete pimer on using
VR onyour PC, plus: ¢ Whereto getlow cost HMDs
(head mounted displays) & other equip * The
famous Mattel Powerglove hack (converting a $69
Powerglove for use with VR) « Powerglove sources
« Listings of virtual world building software ¢
Comprehensive listings of HMD compatibility with popular
games & software + Plus much more! + 36 pp
VRML Primer explains VRML (Intemets “VR
Modeling Language”), plus: + Buiding virtual worlds
on the Intemet » Virtual worid authoring software & where
togetit s Great VR worlds o visit on the Intemet ¢ Putting
your virtual world on the Intemet + More! + 32 pp

Special Report: Virtual Reallly an

Exploging Technology Exclusve report on
the explosion of VR in medical, amusement, consumer
& other arenas * News blurbs on market entry by heavy-
weights & Fortune 500's * The VR marketplace + 28 pp

VR InfoMania Time saving valuable resources
including Listings of Intemet websites devoted to
VR « Listings of VR books « Listings of VR magazine
articles & research papers ¢ Listings of Intemet FTP
download sites & VR-related newsgroups + Article
listings from back issues of VR magazines ¢ Where
to go to experience real VR « Reviews of popular VR
books * Glossary of VR terms + Great VR applicatons
» The future of virtual sex ¢ Plus Much More! ¢ 88 pp

FeaEE DOWBLE BOMNUGS

1R Respurce inactoryis your guide to over 600
¥ companies involved with VR products, software,
R&D & consulting, plus professional trade organiza-
tions, clubs, more/ 80 pp. Yours absolutety FREE/

VR Cartoons featuring dozens of funny
cartoons about VR / Yours absolutely FREE/
Limited printing, don't miss out/ Order today /

Py
Pacanont Y0t Oet All 6 Pubiicaliongpgp i

Calif residents
s 200 sales tax

£29/) A

! e

1-800-951-7100

Fax Omoeng 619-485-8968

24 Hows
ToeL Free
Oroen Lne

ORODER TODAY... NAVEIT TOMORRDIAT

so1u01109|3 Jejndod /661 AreniqaH
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ADVERTISING INDEX

Popular Electronics does not assume any responsibility for errors that may appear
in the index below.

Free Information Number Page
25 Ace Communications .................. 96
— Aegis Research, Canada ............. 106
— AES s (i i 97
26 Alfa Electronics.............c..ocevnn.e. 94
28 All Electronics...............ccovvnee
137 Allison Technology

— Allstar Electronics ....................... 105
— AMC Sales............cocviinincnnne. 105
— American Innovations................ 98
— Andromeda Research................. 97
—_ Basic Electrical Supply ................. 96
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148 Electronic Rainbow ...................... 82
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- EMAC. ... 92
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— Foley-Belsaw ........... WP 93
_— Forest Electronics......................... 103
_— Fotronic Corporation ................. 107
— General Device Instruments......... 97
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— Greenleaf Electronics Inc. ............92
— Hollins Radio Data ....................... 13
—_ Home Automation ........... At e 104
— ICS Computer Training ................ 55
— LE.C.ooooiiice e 109
— Information Unlimited................ 86
— Intelligence Incorp....................... 103
13 Interactive Image Technologies CV2
—_ Intronics, Inc.......... UR—— 97
149 Jensen Tools ..........cocccooecieae, 108
— Kableworks ... 105

Free Information Number Page
_ KDE Electronics ............co.cccuuee. 103
— Mana......ocooeviiene 96
151 MCM Electronics .............c.cccc..... 87
— Mega Electronics ......................... 109
147 Mendelson’s 105
—_ Mental Automation ..................... 104
157 MicroCode Engineering ............ Cv3
171 MicroCode Engineering.................. 3
— Millennium Enterprises............... 107
—_ Modern Electronics ..................... 103
— Mondo-tronics.............ccccoviennne. 110
164 Mouser Electronics....................... 10
—_ NRI Schooils.......... = p—_ 19
43 Optoelectronics ... 11
— Orion Electronics........................... 98
156 Parallax ..o CV3
146

47

46

45

— Quality Entertainment ............... 102
— School of Electronics..................... 98
—_ Silicon Valley Surplus ............... 105
—_ SkyvisionInc...............cocooiiin 80
—_ Smithy Company........................ 98
— Solutions Cubed.................cccoco.... 98
— Spy Tech ... 105
— Tab BookS..........c.coovciiiiicn, 69
— T.C. Tronics ........cooovvveciicnenn 104
144 Telulex.........ccoooniiiiiiii

— Terk Technologies

136 UCANDO Videos...............ccc..... 91
— US Cyberlab....................ccoeeenn. 81
- Virtual Reality Publishing .......... 111
— Visual Communications.............. 108
— Weeder Technologies .................. 81
— Weka Publishing........................ 100
172 Windjammer Barefoot Cruises ....14
— WPT Publications....................... 103
134 Xandi Electronics ......................... 99

ADVERTISING SALES OFFICES

Gernsback Publications, Inc.
500 Bi-County Bivd.
Farmingdale, NY 11735-3931
1-(516) 293-3000

Fax 1-(516) 293-3115

Larry Steckler, EHF/CET
President (ext. 201)

Christina Estrada
Assistant to the President (ext. 209)

For Advertising ONLY
1-516-293-3000
Fax 1-516-293-3115

Larry Steckler
publisher

Arline Fishman
advertising director (ext. 206)

Michele Torrillo
advertising assistant (ext. 211)

Adria Coren
credit manager (ext. 208)

Subscription/
Customer Service/
Order Entry
1-800-827-0383

7:30 AM - 8:30 PM EST

ADVERTISING SALES OFFICES
EAST/SOUTHEAST

Stanley Levitan

Eastern Sales
1 Overlook Ave.
Great Neck, NY 11021-3750
1-516-487-9357, 1-516-293-3000
Fax 1-516-487-8402

MIDWEST/Texas/Arkansas/
Oklahoma, Colorado, Arizona

Ralph Bergen

Midwest Sales
One Northfield Plaza, Suite 300
Northfield, IL 60093-1214
1-847-559-0555
Fax 1-847-559-0562
bergenrj@aol.com

PACIFIC COAST/Mountain States

Anita Bartman

Hutch Looney & Assoc., Inc.
6310 San Vicente Blvd.

Suite 360

Los Angeles, CA 90048-5426
1-213-931-3444 (ext. 227)
Fax 1-213-931-7309
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Reader Service Card
MAIL-FAX OR E-MAIL YOUR REQUEST

Now you have 3 ways to request free information on

products and services featured in this issue

To insure a prompt reply, please furnish all requested information

To Receive
information on
Products and
Services In
This lssue

Circle the numbers
corresponding to the
advertised products
or editorial items that
interest you.

Mail Card

or Fax To: (413) 637-4343
or E-Mail your request to:
BERKCOMP@AQL.COM.

For E-Mali users,
your subject Is
Popuiar Electronics
2/87

ormat your message:

* Name and Address
information

* Telephone and Fax
numbers

* Requested item
numbers separated
by commas
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BUSINESS PROFESSIONAL FREE INFORMATION CARD

pular Flectronics

Name Title _

Company
Dept. MS__
Daytime Business Phone

Company Address
City State Zip +4

Uncioar or incomplete meiling info will pravent our processing this request.

1 O Please send me 12 issues (1 year) of POPULAR ELECTRONICS for $18.95
and bill me. (Canada $25.63 — US Funds only — Includes G.S.T))

2 [J Please send me 12 issues (1 year) of ELECTRONICS NOW for $17.97 and
bill me. (Canada $25.65 — US Funds only — Includes G.ST)

Do you own a computer? 5 [JYes 6 []No

Do you plan to buy a computcr sometime this year? 7 [JYes 8 O No

VOID after Aprit 30, 1997 Allow 6-8 weeks for delivery of first issue

== e ——— = i = e |
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To Order a New Subscription or
To Renew an Existing Subscription
Call 1-800-827-0383

______________________________________________________________________________________

.20¢ POSTAGE
REQUIRED IN
US.A.

READER SERVICE MANAGEMENT DEPT.

P.0. BOX 5192
PITTSFIELD, MA 01203-9989
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. New
ASIC Stam
p
gtarter Kit for $79!
ontains gy origi
BASIC Stamp reE":la'
plus suf!ware, nable’
and manual, ’

Tiny computers run PBASICTMprograms

BASIC Stamps are component-sized computers that run PBASIC
programs. They have 8 or 16 I/O lines, which can be used for
a variety of digital and analog purposes. And their language is
both familiar and extensive; the language includes FOR...NEXT,
[F...THEN, and GOTQO, as well as XOUT, SHIFTOUT, DTMFOUT,
and other special commands.

If you've heard about BASIC Stamps, but never took the plunge,
now you can do so for less. We now offer a “Starter Kit” for just
$79. The kit contains everything you need to get your feet wet.

BS1-IC Module $34

81/0 lines

80 instructions max.

2000 instructions/sec.

2400 baud serial /0 FaxBack
14-pin SIP module e

Jobn Mclean uses BASIC Stamps to gather data
in Lechuguilla Cave (America’s deepest cave, lo
$49 cated in Carlshad Caverns National Park)

I/O instructions for pushbuttons, po-
tentiometers, pulse measurement,
PWM. serial 1/0, sound, etc.

BS2-IC Module
16 1/0 lines
$99 500 instructions max.

Programming Package 4000 instructions/sec.

Contains programming materials :
needed to program BASIC Stamps; S0k l{aUd serial I/0
includes cables, PC software, manu- 24-pin DIP module

Same /O instructions as BS1,
plus touch-tones, frequency gen-
eration, pulse counting, serial
shift registers, X-10 powerline

als, and free technical support.

Carrier Boards $15-820

Provide small prototyping area, 9-volt
battery clips, and programming con-
nector. Not absolutely necessary, but
recommended to make programming

control, etc. I/O functions com-
mon to both modules have a
higher resolution on the BS2-1C,
due to its faster clock speed.

Charles Walsh and his stidents in Great Falls,
Montaiia. tse BASIC Stamps in robotics projects.

and experimentation casy.

New! 4-line Serial LCD  $109
New 4-line serial LCD display is fun
and useful for projects that require
interaction with people. The display
only takes one /O line to operate,
and can be controlled using simple
SEROUT instructions in your prograni.

Although it may be difficult
to see bere, that’s a Bs1-1C
next to the white wires

Issac Kurtz and jobn Bishop use BASIC Stamps
FaxBack #6004 in artificial hands at the Bloorview MacMillan
L Centre m Toromto, Candda.

PAALAX

Australia +61 39 720 5344, +61 67 722 777 » Ausiria +49 241 918 90 0 » Belgium +32 4 377 5151 » Bulgaria +359 2 72 77 50 » Brazil +55 11 453 5588, +55 11 801 0045 + Canada (514) 336-9426 « Czech Republic +42 49 5813 252 « Finland
+358 31 266 1885 » France +33 3 20 52 98 52 » Germany +49 241 918 90 0 » Greece +30 1 902 0115 » Hong Kong +852 2720 0255 » Hungary +36 1163 2879 « India +91 422 232 561 « lreland +44 1 977 683 665 * Israel +972 3 498 543 » laly
+39 0542 55400 « Japan +81 3 3251 177G « Netherlands +31 10 450 4949 « New Zealand +61 39 720 5344, +61 67 722 777 « Paland +48 34 648 882 » Singapare +65 746 8182 » Stovak Republic +42 7 580 2574 » South Alsica +27 11 493 6242
« Sweden +46 70 576 14 54, +46 431 41 00 88 « Switzerland +49 241 918 900 » Taiwan +886 2 647 1978 » United Kingdom +44 1 977 683 665 » United States (800) 344-4539 (Tigi-Key). (800) 831-4242 (Jameco). (800) 538-5000 (JDR)

3805 Atherton Road, #102 « Rocklin, CA 95765 * USA o Toll-Free Sales: (888) 512-1024 « Office/tech. support: (916) 624-8333
Fax: 624-8003 » FaxBack: 624-1869 « E-mail: info@parallaxinc.com « Fp: ftp.parallaxinc.com » http://www.parallaxinc.com

PBASIC. BS1-IC, and 852-1C are trademarks and BASIC Stamp & the Paraiiax l0go are registered trademarks of Parallax. inc.
Prices do not include Shipping and applicable sales tax * Features and prices subject 1o change withou! notice. » Prices are U S prices only; prices in other countries may vary
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CircuitMaker

The Virtual Electron

ics Lab’

[ Vsabt ke B \TMakei20NDcmo PCB] | ff=] ClcuitMaker
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Professional Schematic Layout 8 505, Pheg U Spy, Sty
& g .
CircuitMaker’s schematic capabilities are unmatched and include many advanced e, a7 ./75 az; A”Ode”"/oé, 6\O, G&}p ,
editing features not found in similar programs. These powerful features minimize ‘c 5 'Cﬁea S’I);a/ i %‘?’/b- 2 72 G & Sy,
the time and task associated with drawing a schematic and insure a professional p’Ue ,”fes "b,, '/’{p )'0017 4 Ory e,
l;])olld.nf final pT_»dug. P:imout ;md expc;rt}:)ptions are numeroufs andCresu]tsl\;iri of CircuitMaker| YES | YES | YES | YES | YES | YES | 299
ality. that” at : ircui | i
the highest quality. But that’s what people have come to expect from CircuitMaker. g.eamc;r:m;kbmh YES | NO | YES | NO NO NO | 299
B ‘;5‘;,"52,,;6}_;‘;;2?"’ YES | NO | YES | NO | YES | YES | *599

Unlimited, Indestructible Devices

CircuitMaker ships with over 1500 devices. That’s more (at no additional cost)
than any competing product. It you need a device that is not included, CircuitMaker
provides industry standard SPICE import and a powerful macro capability. These
indestructible devices accurately emulate actual devices and enable the user to try
all those “what if” scenarios with no risk and at no additional cost.

Accurate Simulation & Advanced Analysis

CircuitMaker teatures analog, digital and mixed-mode simulation. Obviously, simu-
lation 1s ot no value 1f the results are not accurate. CircuitMaker’s simulation en-
gine is based on Berkeley SPICE3, which is renowned for it’s accuracy. That’s
why we can factually state that CircuitMaker provides it’s user with the most accu-
rate simulation available. Furthermore, CircuitMaker provides a wealth of analysis
capabilities not found in other products in it’s class. No other product offers this
much simulation muscle at such a reasonable price.

Printed Circuit Board Output

CircuitMaker’s 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 module”, it comes standard with every copy of CircuitMaker.
MicroCode Enginecring also offers TraxMuker, a professional level, PCB layout
and autorouting program for just 299. Used in conjunction with CircuitMaker,
TraxMuker completes a powertul end-to-end circuit design system.

“CircuitMaker Shocks The Competition,
With An Unbeatable Bottom-line”

Total Customer Satisfaction

At MicroCode Engineering we are committed to total customer satisfaction. Whe:
you purchase CircuitMaker you have the confidence of knowing that a trained staf
of professionals is availuable to serve you after the sale. Our free unlimited custome
service is second tonone! Whether you have general or technical questions they wil
be answered promptly by a knowledgeable representative.

FREE Functional Demo
A free functional demo is available on the Internet at http://www.microcode.comn
on CompuServe (GO MICROCODE) and on America Online by doing a file searct
for CircuitMaker.

Call now to order or
request additional information

800-419-4242
= [ ¢

MicroCode Engineering Inc. » 573 W 1830 N Suite 4 Orem UT 84057-2030 USA + Phone 801-226-4470 Fax 801-226-6532 » Internet http://www.microcode.com
CIRCLE 157 ON FREE INFORMATION CARD
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