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EDITORIAL

A BALANCED VIEW

If you have spent any appreciable amount of time in a car,
you've undoubtedly seen “smokey” at work. Part pop-
culture icon, part big brother, smokey's job is to keep the
highways safe.

The police serve an important role on our highways. While
no one likes being stopped for speeding, | think we'd all be
a lot more unhappy if they were not out there making the
highways and interstates much safer for everyone. One of
the most important tools the police have for that task is the
radar speed gun. In this month's issue of Popular
Electronics, we examine how radar guns work, and show
you how to build a demonstration unit that works just like
the real thing. That story begins on page 33.

Speaking about cars and highways, this month we also
offer a sneak peak at what you could be driving in the next
century. In “Automotive Electronics for the 21st Century” we
look at one car-maker’s vision of the future, and how its car,
along with developments like the Intelligent Vehicle
Highway System (IVHS), could completely change the way
we drive. That story begins on page 43.

Also this month, we continue our occasional series on
upgrading and maintaining personal computers with a look
at how to replace or add a hard- or floppy-disk drive to your
PC. In addition to providing you with all the information you
need to successfully complete the job, we offer some
common-sense advice to make the task go easier.

Of course there's also much more. A sun-tracking circuit for
use with solar-power gear; a rundown on limited-space
antennas for shortwave listeners; a versatile, multi-channel
A/D converter; Gizmo, and its look at the latest in
consumer electronics; and all of the regular columns and
features that you've come to expect each and every month.
It's all part of our mission to provide the most
comprehensive and complete coverage of the electronics

oo b

Carl Laron
Editor
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By Studying at Home

Grantham College of Engineering,
now in our 45th year, is highly experi-
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by correspondence—through printed
materials, computer materials, fax,
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Write or phone for our free catalog.
Toll free, 1-800-955-2527, or see
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VACUUM-TUBE
AMPLIFIER
CONSIDERATIONS

| was pleased to see a phase-
splitting transformer used in
Larry Lisle's article, “Build A
Vacuum-Tube Amplifier” (Popu-
lar Electronics, January 1995).
A high-quality transformer is a
component that never has to be
replaced, as do tubes, and is
much more reliable than tran-
sistors. A higher-turns-ratio
transformer could have been
used, because tubes with nega-
tive grids have a practically
infinite input impedance. But
check out the frequency re-
sponse specification before
gliving it consideration in the
design stage. A high turns ratio,
because of the winding capaci-
tance, usually gives a lower
frequency response. The trans-
former that Mr. Lisle used is
apparently equivalent to Stancor
part number A53C, which has a
frequency response of
100-10,000 Hz.

Mr. Lisle states, “The push-
pull arrangement of the tubes
tends to cancel the even har-
monics.” But that is true only if

LETTERS

the tubes have identical charac-
teristics and equal cathode
resistors. In this case, the cath-
ode resistors might not be
equal. They also impart a small
amount of negative feedback.
With cathode resistors there is
no possible instability as with
feedback loops. The trade-off is
some wasted DC power in the
resistors.

Even harmonics are not dis-
cordant because they are
octaves of the fundamental—
but only for harmonics that are
powers of two, for example, the
second, fourth, eighth, etc. The
sixth, tenth, twelfth, etc. har-
monics are discordant because
they are multiples of odd num-
bers. Amateur amplifier builders
might give consideration to the
single-ended output stage as
the sixth and higher harmonics
might be a good trade-off for the
second and fourth harmonics,
which have the effect of giving
audio a brighter sound. People

Whether you order 1 part or
all 51,092...MOUSER stocks
and...ships same day!!

for your
FREE
CATALOG

958 North Main St.
Mansfield, TX 76063
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ELECTRONICS
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who pay high prices for
matched output tubes should
also consider that, I've seen
prices around $100 for a
matched pair.

Amateur amplifier builders
and “tube-philes” should be
aware of vertical JFET (V-JFET)
transistors. Those transistors
are constructed with the gate
configured as parallel fingers
somewhat like the grid of a
vacuum tube. Because of that,
the characteristics are much like
those of the triode vacuum tube.
One such V-JFET was the
25K60, which was manufac-
tured by Siliconix Inc. but is no
longer available. The charac-
teristics of the 2SK60 can be
found on page 262 of the book,
Designing with Field-Effect
Transistors by Siliconix Inc.
(McGraw-Hill).

CcC.w.
San Francisco, CA

ERRONEOUS SCREEN
SHOT

| find Jeff Holtzman's Computer
Bits columns to be both infor-
mative and entertaining. But,
after reading the February 1995
issue of Popular Electronics, |
found a few things that didn't
seem right in the screen shot of
Landmark Version 2.0,

In the article, Mr. Holtzman
said that the upgraded system
is tolerable. However, | think he
would really be pleased with the
performance once he pushed in
the turbo switch. The Landmark
speed test showed typical val-
ues for a 486 DX2-50 running in
“un-turboed” mode. With the
turbo switched on, you should
get values around 165 MHz for
the CPU and 400 MHz for the
FPU.

The video speed also
seemed very slow (and
shouldn't be affected by the
turbo setting). | have an older
Genoa 1-megabyte AT Bus vid-
eo card that landmarks at about
8000 ch'ms. | also tested a
Genoa 8500 VESA Local Bus
card (it costs about $100) that
landmarks in excess of 11.000
ch ms. ATl is supposed to make
pretty good video cards, so |

find it odd that Mr. Holtzman's
landmarks so slowly.

R.O.

Fresno, CA

Sharp eyes! Actually, the turbo
swilch was pressed, but during
testing | had used keyboard
commands (Ctri-Alt-+ and Ctrl-
Alt- -) to switch speeds and
compare. | must have inadver-
tently done the screen capture
in slo-mo mode. The low video
score is mysterious to me. |
cannot reproduce it. The score
on that system runs a little over
7000 ch/ms.—Jeff Holtzman

HAVES & NEEDS

As a young man, when | worked
for the U.S. Postal Service as
an electronics technician, | used
to drool over the Heathkit cata-
log. Now that | am retired and
can afford the time and money
to build their kits, | find that they
are no longer available.

| wonder if someone has the
Heathkit Engine Analyzer Os-
cilloscope that worked on 12-
volts DC. | would pay a fair price
for a kit, whether or not it was
completed. Any help in locating
such a kit would be greatly
appreciated.
DAVID L. HOLT
20 Garden Drive
Colorado Springs, CO
80904-4414

I am in need of the schematic
and parts list for a Panasonic
RF-4900 ten-band communica-
tions receiver. A repair manual
would also be helpful. | will
cover the costs of copying and
mailing, if necessary.

| also need three os-
cilloscopes to be modified for a
project I'm working on. They
need not work (junkers are
okay), but | also need the sche-
matics. One scope should have
a three-inch round tube. | am
willing to pay a reasonable price
for such scopes.

Finally. | am interested in
starting up a club for folks who
collect. restore. and repair vac-
uum-tube test equipment.
CRAIG KENDRICK SELLEN
Box 1038. 58-B. RR-1
Waymart. PA 18472 =




Now you don't have to be enrolled at CIE to receive our
introductory Electronic and Electricity Lesson Modules.
This program is available for a limited time to non-
students for the shockingly low price of only $99.50.

With CIE's patented AUTO-PROGRAMMED method
of learning you will quickly learn and then master the
basics of electronics and electricity and then move on
to... DC/AC circuit theories, fundamentals of bi-polar
junction transistors (BJT), field effect transistors (FET),
wiring, diagram and schematic readings, component
identification, soldering techniques... and much, much,
more. This introductory offer
includes the first 39 lessons
in CIE's Associate in
Applied Science in Elec-
tronic Engineering Technol-
ogy Degree.

Your commitment to CIE
ends with your payment, but
CIE's commitment to your
success just begins when
you receive your lessons,
exams, binder and equip-
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And best of all, when you decide to continue
your electronics education in any of CIE's programs
you'll receive full academic
credit for successful lessons
submitted and a $100.00
Tuition Credit Certificate.

All this knowledge and
support will put you on the road
to understanding digital electron-
ics, automotive and industrial
electronics, microprocessing
principals, computer systems,
telecommunications and much,
much, more.

All This For Only!
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Keyboard-
Enhanced
Personal
Digital
Assistant

NEW PRODUCTS

Sharp’s Zaurus ZR-5000 key-
board-enhanced personal
digital assistant (K-PDA) is a
handheld personal communica-
tions tool that offers speedy
access to information, powerful
integrated software, and months
of battery life. Unlike PDA's that
rely primarily on handwriting
recognition for inputting infor-
mation, Zaurus offers both the
convenience of the pen for note-
taking, drawing, and accessing
information, and the productivity
of a keyboard for text-intensive
applications. The K-PDA has
one megabyte of internal mem-
ory, 750K of which is available
for user data and add-on soft-
ware programs.

Aimed primarily at mobile pro-
fessionals, Zaurus can send
and receive e-mail, send faxes,
access on-line services, ex-
change information with local
and remote PC's, take notes on
an electronic note pad, create
maps and drawings, generate
documents with an intelligent
word processor, and manage
their time and information any-
time, anywhere. Adding to its
communications capabilities,
Sharp's optional Zaurus Mail
system allows small work
groups to exchange messages
and data using a single Win-
dows-based PC as an
electronic post office. Em-
ployees of small companies, or

individual departments within
larger corporations, can keep in
contact with each other and with
the home office.

A PCMCIA Type Il slot allows
users to expand both the mem-
ory and the communications
capabilities of the Zaurus. Users
can add additional memory
using up to 2-megabyte SRAM
cards or 16-megabyte FLASH
cards. The K-PDA also supports
many PCMCIA Type Il devices,
including cellular-capable fax/
modems and pager cards. To
leave the PCMCIA slot open for
other devices, Sharp's ultra-
compact, low-power CE-FM4
9600/2400-bps fax’modem can
be attached directly to the serial
port of the Zaurus.

The Zaurus uses Sharp's pro-
prietary 16-bit processor to
provide both fast performance
and low power consumption,
with up to two months of battery
life. The Synergy operating sys-
tem is hidden from the user,
freeing him or her from mun-
dane system-management
tasks. Synergy is “data-centric,”
with the ability to relate to dif-
ferent types of information. A
graphical user interface pro-
vides elements that Windows
and Macintosh users will find
familiar, such as check boxes,
radio buttons, scroll bars, and
pop-up menus. In addition, pen-
enabled features, such as text
selection and drag-and-drop,
provide fast and intuitive opera-
tion.

The Zaurus ZR-5000 has a
suggested retail price of $749.
The ZR-5000FX, which includes
the CE-FM4 fax/modem, has a
suggested retail price of $849.
For more information, contact
Sharp Electronics Corporation,
Sharp Plaza, Mahwah, NJ
07430-2135; Tel. 1-800-BE-
SHARP.
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EXTERNAL FAX/
MODEM

The Bullet 100E 28.8-kilobyte-
per-second (Kbps) external
modem with integrated fax from

E-Tech complies with all the
specifications of the recently
adopted ITU V.34 standard. It is
also V.23-compatible for Euro-
pean and other videotext users.
A 16-bit CPU, along with an
enhanced controller code, max-
imizes data throughput. The
modem can operate at all con-
ventional line speeds from 28.8
Kbps to 300 bps. The integrated
fax operates at 14.4 Kbps and
can communicate with Group 3
send and receive fax machines.
Free fax software for DOS and
Windows is included; Mac soft-
ware is available as an option.

The Bullet’s sleek, attractive
design resembles a CD-ROM
player. Its LCD panel displays
line conditions and throughput
speeds so that the connection
can be easily checked. The
LCD and Smartkeys make it
easy for users fo set and
change their modem configura-
tions. Other high-end features
include lease-lined operation
with auto-dial backup, caller ID,
distinctive ring, built-in Flash-
ROM for easy upgrades, local
and remote configuration, and
password and callback security.

The Bullet 100E external fax/
modem costs $499. For addi-
tional information, contact E-
Tech Research Inc., 1800 Wyatt
Drive, Suite 2, Santa Clara, CA
95054, Tel. 1-800-EBULLET;
Fax: 408-988-8109.

CIRCLE 101 ON FREE
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POCKET DMM WITH
BARGRAPH

B + K Precision’ first pocket
digital multimeter, Mode/ 2700,
measures AC and DC volts and
resistance, and offers data hold,
range hold, audible continuity
test, diode test, a bar-graph
display, and a 3200-count LCD




readout. Data hold freezes the
display to hold a reading, while
range hold allows users to de-
feat autoranging and select one
specific voltage or resistance
range for all their measure-
ments.

The Model 2700 is aimed at
electronic technicians, electri-
cians, home handymen, college
students, and hobbyists. The
pocket DMM measures up to
450 DC volts in five ranges with
1.3% accuracy (0.7% on the 3-
volt range). It measures AC
volts to 450 volts in four ranges,
and resistance to 30 megohms
in six ranges.

The Model 2700 pocket dig-
ital multimeter, complete with
test leads that store conve-
niently in its carrying case, an
instruction manual, and two 2.5-
volt button cells, has a sug-
gested retail price of $33. For
additional information, contact
B + K Precision, 6470 West
Cortland Street, Chicago, IL
60635; Tel. 312-889-1448.
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AMPLIFIED TV/IFM
ANTENNA

Recoton recommends its
Bullseye amplified TV/FM an-
tenna for general use as well as
in homes equipped with the
new Digital Satellite System
(DSS), which does not deliver
local broadcast channels 2
through 13. Bullseye can pro-
vide DSS subscribers who live a
considerable distance from TV

[ —

transmitters with a cost-efficient
way of receiving those pro-
grams.

The antenna’s built-in, ultra-
low-noise amplification circuitry
improves reception of TV pro-
grams broadcast from up to 125
miles away, as well as enhanc-
ing AM and FM broadcasts.
Using the antenna results in
VHF signal gains of up to 24
decibels, UHF signal gains of
up to 29 decibels, and up to 12-
dB FM-signal gains.

Bullseye also features circuit-
ry to reduce RFI|, which causes
signal interruptions from
sources such as CB radio trans-
missions. The antenna's
omnidirectional reception pat-
tern, achieved through the use
of a sophisticated quad-yagi cir-
cuit, eliminates the need to aim
the antenna toward station
transmitters.

With its circuitry enclosed in a
sealed copolymer housing that
is resistant to ultraviolet rays
and hostile weather, the Bulls-
eye is suited for outdoor
mounting on rooftops or chim-
neys. It can also be tucked out
of the way indoors in attics,
closets, lofts, or garages.

The Bullseye omnidirectional
TV/FM antenna has a sug-
gested retail price of $139.95.
For further information, contact
Recoton, 46-23 Crane Street,
Long Island City, NY 11101; Tel.
800-742-3438 or 718-392-6442;
Fax: 718-784-1080.
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CARBON MONOXIDE
DETECTOR

A malfunctioning furnace or
household appliance can fill a
poorly ventilated room with car-
bon monoxide, an odorless,
colorless, and tasteless gas that
can poison the air in a home
without warning. The Radio
Shack Carbon Monoxide Detec-
tor can warn your family of the
potentially deadly fumes.

The detector continuously
monitors the air in your home to
warn of dangerously high con-
centrations of carbon monoxide,
sounding an 85-dB alarm when
high levels are reached. Meet-
ing UL-approved safety
standards, the device automat-
ically compensates for
temperature changes for max-

imum sensitivity and reliability.

The Carbon Monoxide Detec-
tor installs by simply plugging
into an AC wall outlet. An op-
tional DC adaptor allows it to be
used in recreational vehicles,
travel trailers, and boats. Detec-
tors should be placed near
appliances or equipment that
use combustible fuel, including
clothes dryers, stoves, fire-
places, and furnaces. The
Federal Consumer Product
Safety Commission recom-
mends that multilevel homes
should be equipped with a UL-
listed detector on each level.

The Carbon Monoxide Detec-
tor is available for $79.99 at
Radio Shack stores nationwide.
For more information, contact
Radio Shack, 700 One Tandy
Center, Fort Worth, TX 76102;
Tel. 817-390-3300.
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DIGITAL MULTIMETER

The WP3910 portable digital
multimeter from Windward Prod-
ucts measures capacitance

from 2000 pF to 20 wF, so users
don’t need a separate capaci-
tance tester. The 3V2-digit, ¥%-
inch LCD readout, which has a
maximum reading of 1999, is
updated two to three times each
second. The DMM reads the
standard measurements: AC/
DC voltage to 700 VAC/1000
VDC, AC/DC current to 20 A,
and resistance to 200
megohms. Overload protection
is provided for both voltage and
current measurements. The por-
table meter also offers a
transistor hFE tester, an audible
continuity tester, and a diode
tester. The DMM's auto power
shut-off feature extends the life
of its single 9V battery.

The WP3910 digital multi-
meter, including probes,
operating instructions, and one-
year warranty, costs $54.95. For
further information, contact
Windward Products, 20898
Walsh Avenue, Santa Clara, CA
95050; Tel. 408-987-7733;

Fax: 408-987-7735. |
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TECHNOLOGY UPDATE

Breakthrough wireless security
system causes industry uproar...

Advanced 360° passive infrared alarm system offers features not
found even in systems costing five times as much.

by John Lindner

Snitchin justminutes.  often charge high fees.
Value

of The Snitchisavail- [ The average alamm
able st a very low price.  system costs $1,385.
Monitoring expense

(o Monitoring s$1295 ] Monitoring aversges
with the Snitchwithno ~ $22.95 and requires a
long-term commitment. long-term agreement.
m

( TheSnitch's3® [ Mostmotion dstec-
passive infrared motion  tors have 90° passive
detector can be placed  infrared detection that
anywhere—even the must be tumned off in
room you are sleeping in.  the room you sleep in.
Abliity to expand

'!/ With the Snitch,use  [] Traditional alarms
up to four motion detec-  require professional
tors and eight remotes installation to expand
with one base console.  their coverage.

be numbered for traditional alarm systems.
In a development which shocked industry
insiders, Guardtech unveiled a new wireless
security system which challenges even the most
sophisticated alarms.

I f the predictions are true, the days could

The system, called

Total flexibility. The Snitch covers up to
1,400 square feet. You can add up to three ad-
ditional motion detectors for up to 6,000 square
feet of protection. Plus, only the Snitch lets
you adjust the scope of the infrared detection.
Using special blockers,
you can adjust the area

the Snitch, uses portable
infrared motion detec-
tors in conjunction with
a base console and key
chain remote to offer
features never before
available—even in sys-
tems costing thousands
of dollars.

Ultimate

The Snitch’s microchip
technology gives it the
ability to provide supe-
rior security without
the installation night-
mare of traditional
alarms. The three com-
ponents of the Snitch
communicate with each
other wusing radio
waves, so there are no
cumbersome wires to
bother with. The whole
system can be installed
by you in just minutes.
What's more, the Snitch
gives you the option of
linking to a monitoring
service—the same one
used by systems cost-
ing up to $10,000—for
ultimate security.

HOW DOES THE SNITCH WORK?
g=gam The Snitch system consists

of a passive infrared motion

detector, a key chain remote

and a base console. The mo-

tion detector picks up move-

ment within a 1,400-square-

foot area and instantly re-

ports to the c

The base console s

a loud siren, notifying you

of the intrusion. It 5

call to a profes-

sional monitoring service

The alarm can be armed

or disarmed with the
ish of a button on the

which has a 100-

e. It can even
through
arm and

tem before

THE SNITCH

from 360° down to as
low as 90°. The detector
also has a built-in
height adjustment.

Easy to use. The
Snitch is one of the eas-
iest systems to install
and operate available.
Simply plug it in and
follow simple instruc-
tions—it sets up in
minutes. Then you can
arm or disarm by push-
ing a button on the key
chain remote. No more
dashing in and out be-
fore the alarm is acti-
vated—with the Snitch,
you can turn it on or
off from up to 100 feet,
even through walls!

Complete security.
The Snitch also gives
you the option of acti-
vating a 24-hour, pro-
fessional monitoring
service that will dis-
patch help when the
alarm is tripped. The
service is just $12.95 a
month with no long-
term commitment.

Try it risk-free. The Snitch is backed by
Comtrad’s exclusive risk-free home trial. Try
it and if you're not totally satisfied, return it
within 30 days for a full “No Questions Asked”
refund. It also comes with a one-year manu-
facturer’s limited warranty. Most orders are
processed within 72 hours and shipped UPS.

Limited-time offer:
FREE monitoring.
Through this limited-
time introductory offer,
the Snitch, which in-
cludes base console, in-
frared motion detector, key chain remote,
batteries, Guardtech window stickers and
video, is available directly to you for three
payments of only $79. Plus, if you call this
month, we will throw in a FREE month of
24-hour professional monitoring. Call now
to take advantage of this special offer.

The Snitch security system $237 s18 SaH
credit card customers: 3 payments of $79

Please mention promotional code 841-PL-1119.
For fastest service call toll-free 24 hours a day

800-992-2966
B T o e

To order by mail, send check or money order for the
total amount including S&H (VA residents add 4.5%
sales tax.) Or charge it to your credit card by en-
closing account number and expiration date.

2820 Waterford Lake Drive, Suite 106
Midlothian, Virginia 23113
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Double Deck-er

VH8 8mm/VHS VCR DUBBING DECK
MODEL GVR-DD1. From Goldstar Elec-
tronics International, Inc., 1000 Sylvan
Avenue, Englewood Cliffs, N] 07632;
Tel. 201-816-2000. Price: $899.95.

The 8mm format has become the most
popular camcorder format in this country.
In fact, more than 8-million Americans
now own 8mm camcorders. The benefits
are obvious—8mm camcorders are small,
lightweight, and easy to carry along on
vacations and to family gatherings. The
one major drawback is that you can’t play
back an 8mm tape on your VHS VCR.
Viewing your 8mm video productions re-
quires connecting a cable from the cam-
corder to your television.

That is not ordinarily considered a diffi-
cult task for most people. However, we
have heard of one severely technically-
challenged family who proudly showed off
their family-reunion video at Christmas
dinner—by passing the camcorder around
the table from guest to guest, making each
of them watch the entire tape through the
camcorder’s black-and-white viewfinder!

In general, though, connecting the cam-
corder to a television for playback, orto a
VCR for dubbing and editing, is merely an
inconvenience, especially if your televi-
sion does not offer front-panel jacks.

Goldstar offers a way to sidestep that
inconvenience, with its Model GVR-DD!
VH8™ dual-deck video cassette recorder.
With separate tape wells for 8mm and
VHS tapes, the VHB allows you to simply
pop in an 8mm tape and play it back on
your TV. The 8mm portion plays either
standard or Hi8 tapes, but Hi8 tapes are
played back with normal 8mm resolution.
Insert a blank VHS tape in the other well,
and you're ready to make copies or do
some post-production work.

The VH8 is a standard-size VCR with a
flip-down door that hides virtually all of its
front-panel features. The only exceptions
are two icons labeled 8" and “VHS,"
which will light to indicate that either the
8mm or the VHS deck is currently in use.
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With the door pulled open, the VH8's split
personality is revealed. To the left of the
unit is the 8mm tape well, with the basic
controls (STOP/EJECT, REWIND, PLAY, FAST
FORWARD, PAUSE) arrayed in a row beneath
it. The right side of the unit features the
larger VHS tape well with the same array
of controls, as well as the POWER button,
audio/video in and microphone jacks. and
the RECORD button. Between the two sets
of control buttons is found the display.

The VH8's remote control is anything
but standard size or shape. Roughly
square, made for two-handed use, the re-
mote control also features separate sets of
basic controls for the 8mm and the VHS
portions of the VCR. Those controls,
found along the bottom of the remote, are
always visible. The rest of the controls,
including those for the unit’s special edit-
ing features, are hidden under a flip-up
door.

The VH8 offers a host of impressive
dubbing and editing functions, as well as
the requisite support features. The VHS
portion offers four double-azimuth video
heads, a flying erase head, and a (very
basic) titler. You can do one-touch copy-
ing, assemble editing, or insert editing
from the 8mm portion to the VHS portion
of the VH8. A programmable assemble
editor lets you simply enter the start and
stop points for up to five scenes, and the
VHS8 will automatically assemble them.
The front-panel microphone input allows
you to easily record over or add to the
original soundtrack.

The VHS Index Search System (VISS)

makes it easy to find the beginning of each
new recording on your tapes. The VH8
automatically places an index mark at the
start of each recording, and manual VISS
allows you to mark any place on the tape
during recording, playback, or insert edit-
ing. To find the index marks, you press the
viss button before pressing either FAST
FORWARD or REWIND. The tape will move
quickly to the next signal marked, and
then go into play mode for about five sec-
onds before searching for the next VISS
mark. Pressing PLAY stops the searching.

For simple copying from 8mm to VHS,
the deck offers one-touch editing. Locate
the starting points on each tape and press
the A.EDIT/ONE TOUCH COPY button on the
remote control to begin copying. Press the
STOP/EJECT button on the VHS deck to
finish. To copy more than one scene, press
the A.EDIT/ONE TOUCH COPY BUTTON, Of
the 8mm stop/ElecT button, to put the
8mm deck into still mode and the VHS
deck into record-pause mode. When
you've found the second scene on the 8mm
tape, begin one-touch copying again.

Although audio and video dubbing re-
quires both decks to be taken out of the
pause mode at the same time—just as
when using two discrete decks—that’s
casier to do with the VHS than when dub-
bing from deck to deck (or camcorder to
deck), because all the necessary controls
are found on one remote control.

An on-screen menu facilitates assemble
editing by directing the user to enter the
start and stop times for up to five scenes.
When the start of a desired scene is located
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on the 8mm tape, a press of the BEGIN
button indicates the starting point to the
VH8. Similarly, a press of the END button
indicates the end point. When those steps
have been repeated for as many as five
scenes, a touch of the A.EDIT/ONE TOUCH
coPY button puts the automatic process in
motion.

The title generator, which can be used
only during VHS operation, is quite basic,
though effective. By selecting “‘titling”
from an on-screen menu, several small
white blocks appear on-screen. Those
blocks represent the size, shape, and posi-
tion of the letters in your finished title.
Each of those factors can be manipulated
using certain numeric keys on the remote
control. The number 7 selects the letter
height, for instance, and the number 9
selects width. Choosing the actual letters
involves a somewhat clumsy procedure,
requiring that you scroll through the alpha-
bet for each letter, until the entire title is
inserted. To record the title, press the REC/
ITR button.

Copying and editing using the VH8 is
quite easy. The dual-deck provides 8mm
camcorder owners with a headache-free
way to make VHS copies of 8mm tapes for
friends and relatives, and to perform the
post-production tasks that make those
tapes more interesting.

Of course, when the VH8 isn't pressed
into 8mm/VHS dubbing duty, it will be
expected to serve as the family VCR. De-
spite its other capabilities, it will probably
be used most often for viewing pre-
recorded movies, and also for recording
shows from cable or broadcast TV.

The VH8 serves well in both those ca-
pacities, with two regrettable exceptions.
First, it offers only monaural sound. We
consider Hi-Fi stereo to be a prerequisite
for any VCR that will be used for playing
back movies on a home-theater system.
We hope that Goldstar will make a future
version of this deck that includes stereo
capability.

The second problem was probably a
glitch in our review unit, but in this case,
“remote” control was a misnomer. Ours
only worked within about three feet of the
VCR, making it anything but remote. We
replaced the batteries a couple of times,
with no discernible improvement in perfor-
mance. In fact, the only thing that seemed
to help was when the remote control was
accidentally knocked from the coffee table
to the floor three times in one evening.
Then it seemed to work correctly—but the
fix lasted only for that one evening, unfor-
tunately.

Gizmo is published by Gernsback Publica-
tions, Inc., 500-B Bi-County Blvd., Farm-

, NY 11735. Senior Writers: Chris F.
O'Brian and Teri Scaduto. Copyright 1995
by Gemnsback Publications, Inc. Gizmo is a

The remote control is essential for using
the VH8 for anything other than playing
back tapes, because only the most basic
controls are found on the front panel of the
unit. We were tempted to replace it with a
universal remote for the duration of our
testing, but we know of no manufacturer
that makes a replacement remote with the
editing features offered on the original
supplied with the unit.

Along with the editing controls, the
timer-recording controls are located under
the flip-up panel on the remote. as are the
buttons used for setting the clock and cal-
endar. On-screen menus make it easy to
set the time and date, and to program timer
recordings. The VCR offers eight-event/
one-year timer recording.

Also found on the remote control are
buttons for automatic channel program-
ming and tracking. Automatic channel
programming is a one-touch feature that
scans and stores available TV and cable-
TV channels in memory; channels can
also be added or deleted manually. Digital
auto tracking automatically monitors and
adjusts 8mm and VHS tracking to main-
tain the optimum playback picture. Be-
sides SP, LP, and EP modes, VHS
playback options include variable slow
motion, still/freeze frame, frame advance,
double-speed play, and several search
functions.

As a playback VCR, with the exception
of its lack of Hi-Fi sound, the VHS offers
average to good performance. Playback
controls are conveniently located on both
the front panel and the remote control,
picture quality is good, and the on-screen
menus.make it easy to time-shift record-
ings.

Of course, you won't be buying the
VHS just to play back the tapes you rent at
Blockbuster, or to tape this week's episode
of “Seinfeld” while you go bowling. It’s
the ability to play back 8mm tapes record-
ed on a camcorder, and to copy and edit
those tapes into VHS format for distribu-
tion to friends and relatives, that will at-
tract buyers to the VHS,

And, in those capabilities, the VH8
stands alone in the field. Watching an
8mm tape is as easy as popping in and
watching any VHS tape—and copying and
editing aren’t much harder. Editing perfor-
mance is good, with clean, accurate scene
marking. The addition of a built-in titler
and mic-mixing capability provides some
post-production finesse for the amateur
videographer.

If you frequently use an 8mm cam-
corder, and have accumulated a library of
rarely watched 8mm tapes, (thanks to the
nusiance and inconvenience of hooking up
a camcorder to your monitor), the VH8
was designed with you in mind. For that
type of user it is a good investment. Check
it out! L]

Video Killed the
Radio Star

REEL-TALK RT-101 RADIO RECORDER.
From:Reel-Talk, Inc., 4790 Irvine Blvd,
Suite 105-406, Irvine, CA 92720. Tel.
714-544-6725. Price: $99.95.

When radio was first introduced, news-
paper publishers became very nervous that
it would supplant the public’s need for
newspapers. A similar fear struck radio
broadcasters when TV was introduced. Of
course, it turned out that the three media
were able to co-exist quite well.

There is no question, though, that video
is king. There is some indication that radio
still wields some power—witness the at-
tention paid to talk-show host Rush Lim-
baugh and shock-jock Howard Stern, not
to mention the Congressional uproar over
government funding of *liberal™ National
Public Radio broadcasts. However, there
are more indications that a lot of people
don’t really take radio seriously, relegat-
ing it to background music while commut-
ing, working, or relaxing.

Even consumer-electronics companies
don’t treat radio with much respect. For
example, stereo receivers—even ones with
high-quality amplifiers—often seem to
treat the tuner as an afterthought. That's
especially true of the AM section. Perhaps
a better indication is that while video time-
shifting capability is built into virtually
every VCR, it is almost impossible to find
a stereo receiver that permits the same.
The clock has virtually disappeared from
stereo equipment.

There is, however, at least one company
that respects the value of radio program-
ming and the needs of serious radio lis-
teners: Reel-Talk, Inc., which manufac-
tures the Reel Talk RT-10/—what the
company calls “The Talk Show Record-
er.” The Reel-Talk operates like a VCR for
the radio, and allows the time-shifting.

For many people, the thought of time-
shifting radio programming seems a bit
odd. Tune into most stations, and there's
little difference between what they are
doing at | AM and what they are doing at |
PM. Serious radio listeners, however,
know that it is possible—but not neces-
sarily easy—to find some diversity on the
radio dial. Some of the better, more inter-
esting programs, however, are broadcast
when it’s not necessarily convenient to
listen. For instance, **Selected Shorts,™ an
NPR program of short-stories read by ce-
lebrities before a live audience, airs locally
on Saturday afternoon—a time generally
relegated to family activities or chores. It
would be fine entertainment during the
morning or evening commute, perhaps in-
stead of listening to an audio book.



In the past, we've gotten along by re-
cording radio programs on a VCR set up
for timer recording. It's a cumbersome ar-
rangement, because we must string the
cables each time we want to record, and we
must leave the radio on and tuned to the
station we want to hear. Reel-Talk is a
much more elegant solution.

Reel-Talk is a combination radio re-
ceiver and cassette recorder. What makes
it special is its ability to record up to three
hours of programming on one side of a
standard 90-minute cassette tape. It
doesn’t do it by magic, but simply by
slowing the tape speed dramatically.

The receiver is a rather odd-looking
component; it has a reasonably small
square footprint 64 inches on a side, and it
is 12 inches tall. The bottom half of the

front panel houses the speaker. The top
half contains a digital frequency and clock
display and an assortment of 18 pushbut-
tons and slide switches. The top of the
Reel-Talk contains the cassette well and
the standard cassette-function pushbut-
tons.

A detachable AC power cord allows the
receiver to be powered from the power
lines. It can also, however, be powered by
six D" cells for portable operation.
Three “AA" cells can be installed to back
up the clock and tuner memory.

Although Reel-Talk has only five mem-
ory pushbuttons, up to ten AM and ten FM
stations can be programmed into its mem-
ory. Not only can each memory button
hold one AM and one FM station, but each
also has a “shifted” position (accessed

with a push of the sHIFT key), so that each
memory position can store up to four sta-
tion frequencies.

Up and down tuning buttons allow Reel-
Talk to be tuned. Alternatively, a touch of
the memory-scan button causes the re-
ceiver to skip through the preset radio sta-
tions in each band in five-second steps.

Taping radio programs off the air is sim-
ply a matter of tuning to the desired pro-
gram, and pressing the RECORD and PLAY
buttons on the cassette recorder. Time-
shifting recordings is also rather easy.
First, of course, the clock must be set for
the correct time. That's done by holding
down the memory buttons and then press-
ing the tuning buttons to set the time. The
down-tuning button advances the hours,
and the up-tune button advances minutes.

Then the start and stop times must be
entered. That's accomplished by pressing
the MODE button, which will cause the ON
TIME annunciator on the LCD to flash.
That indicates that Reel-Talk is ready to
accept an input that sets the record-start
time. Press the MODE button again, and the
OFF TIME annunciator flashes. The time
is entered in the same way.

Once the recording on and off times
have been programmed, you must slide the
Radio/Tape function switch to Radio, tune
the station you want to hear, and set the
volume at which the radio will come on
(which doesn’t affect the recording vol-
ume). Then the T™ ON/OFF button must be
pressed so that the TIMER annunciator
appears in the LCD. Next, the TIMER slide
switch on the back of the unit must be set
to the Timer position. Finally, a tape must
be inserted in the cassette well, and the
RECORD and PLAY buttons must be pressed.

We found the unit to work flawlessly
when recording programs—as long as we
were careful about watching the AM and
PM indicators on the LCD. Reel-Talk also
makes a pretty good alarm clock.

The quality of the recordings leaves
something to be desired. That’s to be ex-
pected, however—it’s a direct result of
slowing the tape speed to less than half-an-
inch per second. Still, it is definitely lis-
tenable, especially for talk radio. On play-
back, a bass-boost circuit can make it still
more listenable.

Even though Reel-Talk isn’t recom-
mended for recording music, we used it for
that rather often, although not the way you
might expect. For the most part, we would
have no desire to tape WXRK, a local
classic-rock radio station. However, on
Sunday nights, veteran disc-jockey Vin
Scelsa hosts a show dramatically different
from anything else the station broadcasts,
often featuring live interviews and in-stu-
dio performances by relatively obscuré,
up-and-coming bands. When we couldn’t
be home on Sunday night, we let Reel-Talk
record the show for us. We would play it
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back and listen to it, even with its less-
than-high-fidelity performance, so that we
could be introduced to music that we oth-
erwise wouldn't get to hear. If we heard
something we liked, we could go out and
buy the CD, and get the high-fidelity per-
formance that we like.

Similarly, we could tape **New Sounds
with John Shaefer™ and *Spinning on
Air,"” two shows produced at WNYC, one
of New York's public radio stations. Or we
could tape some of the jazz festivals pro-
grammed at Columbia University’s
WKCR. We wouldn’t want to listen to the
music tapes more than once, but for identi-
fying interesting artists or recordings. they
were invaluable.

On the talk-radio front. we could tape
such programs as the **Personal Comput-

ing Show,”™ "Off the Hook,” or “Earth
Waich.” three excellent talk shows pro-
duced at WBAL, a listener-sponsored sta-
tion of the Pacifica Network. And we were
finally able to catch some of the sci-fi
stories. read by their authors, that are fea-
tured at 5 AM each Saturday on WBAI's
“Hour of the Wolf.™

Considering its diversity, New York's
radio is more homogeneous than that of
most cities in the U.S. However, between
the interesting talk radio and music pro-
gramming that the stations we mentioned
produce, we found plenty of things to time
shift—things that we'd have to otherwise
pass up.

There are a couple of features we'd like
to see added to Reel-Talk. First, we'd like
to be able to listen to the radio even when

the timer is set. That would require that the
cassette deck be electronically controlled.
Now, when the timer is set, the radio and
cassette-player power must remain off, be-
cause the RECORD and PLAY buttons must
be pressed. The second feature on our wish
list would be the ability to record from
multiple stations at multiple times without
resetting the timer.

We'd also like to see jacks for external
antennas, especially for the FM band. The
built-in ten-inch whip is just not adequate
to deliver the performance that we expect.
The AM antenna, a built-in loopstick,
does provide reasonable performance.

Even though Reel-Talk doesn’t have all
of the features that we'd like to see, we still
think that it’s a great product for anyone
who loves radio. 3]

Backing Up

FILESAFE FIRST BACKUP SOFTWARE,
AND FILESAFE SIDECAR 1l AND FILE-
SAFE TD-700 TAPE BACKUP SYSTEMS.
From: Mountain Network Solutions,
Inc., 360 El Pueblo Road, Scotts Valley,
CA 95066-4268. Tel. 408-438-6650.
Prices: FileSafe First, $79; SideCar II,
$399.; TD-700, $399.

The reliability of hard-disk drives has
improved dramatically in the past decade
at the same time as their prices have
dropped and storage capacities have in-
creased. That is not, however, a good rea-
son to forego backing up a drive.
Eventually, a disaster will occur.

If you use your PC strictly for entertain-
ment, a hard-drive failure is little more
than a big inconvenience. It means that
you'll have to pull out all of your installa-
tion disks and re-install all of your soft-
ware. (On the plus side, that will allow you
to get rid of all the junk that tends to
accumulate on a big drive.)

But more and more people are using
their PCs—even those bought for enter-
tainment—for real-world applications
such as banking from home or managing
the household budget. Anyone who has
invested the time and effort to record all
the family’s financial transactions into a
program like Quicken, expecting their
bill-paying, tax-preparation, investment,
and budgeting chores to be handled auto-
matically, will not appreciate having to
recreate all that data in the event of a crash.

Computer manufacturers are doing con-
sumers a disservice by not including tape
backup drives as standard equipment in
new systems. In today’s cut-throat com-
petitive computer marketplace, manufac-
turers strive to keep the price of their
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systems as low as possible. Because the
addition of a backup drive would increase
a system’s price, manufacturers simply
leave it out. Unfortunately. that gives con-
sumers the wrong impression about the
importance of backing up the hard disk.
The truth is, however, that if you rely on
the integrity of information on your hard-

disk drive, you're making a big mistake if
you're not backing it up regularly.
Mountain Network Solutions, a leading
supplier of network backup subsystems
and data-management software, has two
products that provide PC users with sensi-
ble backup options: the FileSafe Sidecar Il
and FileSafe TD-700 backup systems.
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Filesafe First software makes backing up a hard-disk drive a breeze.

The FileSafe Sidecar II is the backup
system to get for convenience and
portability—it connects to a computer’s
parallel printer port, and no additional in-
terface card is required. Thus, the Sidecar
I1 is ideal for backing up the hard drive on a
laptop computer. We found it most useful,
however, for transferring data and program
setups from one computer to another—for
example, when setting up a new computer
or getting ready to take a laptop on the
road

Mountain’s FileSafe TD-700 addresses
a problem that has come about only rela-
tively recently—high-capacity hard-disk
drives. Although we’ve all benefited from
the hard-disk price reductions that have
occurred, large-capacity drives are harder
to back up. The TD-700, however, can
store up to 700 megabytes of data on
QIC-3010 tapes.

It would be difficult to imagine a backup
system that was easier to install than Side-
Car II. Just plug its wall-mount trans-
former in, and connect the supplied cable
to the computer’s parallel port. (A pass-
through connector allows a printer to be
connected to the SideCar II, so that both
devices share a single parallel port.)

The only potential problem is that care-
less users could connect the cable incor-
rectly. The SideCar II has two port
connectors on its rear panel: one male and
one female DB-25 connector. The male
connector is intended to attach to the com-
puter's parallel port via a 25-pin cable with
a male connector on one side and a female
on the other. If a user were to bypass the
instructions, he or she could conceivably
hook up the device to the computer’s serial
port and damage the SideCar II. The con-
nectors are labeled clearly enough, how-
ever, that it shouldn’t happen.

The Sidecar system is aimed primarily
at laptop- and notebook-computer users,
who don’t normally have any expansion
ports available on their machines. How-
ever, as portable computers are used for
more mission-critical work, backing up
their data becomes more important. The
portable system also can be a real con-
venience for computer-support personnel
when installing new computer systems or
updating software.

SideCar II is compatible with Moun-
tain’s “format-on-the-fly” software fea-
ture, which permits tapes to be formatted
as they are used, so pre-formatting tapes is
not necessary. The SideCar II can read and
write tapes that conform to the QIC-80
format standard. It can also read QIC-40-
formatted tapes. It can read and write
DC2080 and DC2120 data cartridges

The storage capacity on a 2120 cartridge
is 305 megabytes with compression. The
speed rating of the Sidecar II is up to 10-
megabytes per minute—a speed that we
never saw. According to Mountain, the
lower speeds that we witnessed could be
caused by the high capacitance of some
parallel ports. On one of our test ma-
chines, the slow speed made the tape drive
virtually unusable.

Although the SideCar II does a good job
of meeting the needs of the laptop-com-
puter user, it won't be the first choice for a
computer user with a full-size system and
a large hard drive. For them, there’s the
FileSafe TD-700 internal tape backup
drive, which can store up to 700 mega-
bytes of data on a DC2120 tape. The drive
conforms to the QIC-3010 format.

The TD-700 is more difficult to install
than the SideCar, but it's still relatively
easy. It receives its data from the floppy-
disk controller.

An empty drive bay is required to install
the TD-700. Although the drive is sup-
plied in a bracket that is designed to fit a
half-height, full-width bay (such as a bay
that would hold a 5%-inch disk drive), it
can be removed from the bracket and in-
stalled in a 3'%4-inch bay.

The drive is supplied with a tape-drive
adapter cable. One end of it plugs into the
tape drive, and the other side plugs into the
floppy-disk controller, to the connector to
which the floppy-disk drives are attached.
Then the floppy-disk drives connect to a
socket on the adapter cable. Power to the
drive is supplied via a standard disk-drive
power cable. That's all there is to it—the
drive is ready to back up to 700 megabytes
of data.

Both the SideCar II and the TD-700 are
supplied with FileSafe First and FileSafe
First for Windows. Both are easy-to-use
products that attempt to simplify the back-
up process.

FileSafe First supports other tape drives
as well, including the Colorado Jumbo
250 and Summit SE250. It runs on com-
puters based on an 803865X or higher and
two megabytes of RAM. The Windows
version requires Microsoft Windows 3.1.

FileSafe First’s user menu offers four
entries (Actions, Utilities, Setup, and
Help) and six toolbar buttons (Backup,
Restore, Search, Scheduler, Rescue, and
Exit). Perhaps the most interesting of the
functions is Rescue.

The Rescue utility provides one-step
disaster recovery in the event of a hard-disk
crash, or a stolen machine. The utility cre-
ates a rescue disk that tracks backups and
can easily re-install data so that the drive
matches its last state. The drive to be re-
stored doesn’t even need to have DOS or
Windows installed—the rescue disk will
restore it all, including the DOS boot vol-
ume.

The software contains a *“librarian” that
stores the file backup information every
time a backup is performed. The name of
the tape is stored along with the backup
information, so finding a specific file is
easy. For example, using the Search func-
tion, you can enter the file name (DOS
wildcard characters are permitted) and the
software will prompt you for the correct
tape. A format-on-the-fly feature allows
unformatted tapes to be used for backup—
they are formatted as the backup is being
made.

Although FileSafe First is extremely
easy to use, it left us feeling that we didn’t
have as much control as we’d like. For
example, the software has no facility to
explicitly format a tape.

The greatest backup software in the
world, however, is worthless if it isn't
used. And FileSafe First’s primary asset is
that it is simple enough for people to actu-
ally use it. |
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Baby Talk

FIRST SOUNDS PRENATAL LISTENING
KIT MODEL FS002. From Unisar Inc.,
151 West 19th Street, New York, NY
10011; Tel. 212-675-7235; Fax:
212-691-1318. Price: $39.95.

Ever since Adam and Eve begat Cain
and Abel, or Lucy gave birth to our Nean-
derthal ancestors, human reproduction has
been a decidedly non-technical affair. For
centuries, women relied solely on each
other—older friends and relatives, mid-
wives, or medicine women—for advice
about conception and contraception, pre-
natal care, and help during labor and deliv-
ery. Medical tools were limited to a pot for
boiling water and a knife or scissor for
cutting the cord.

It wasn 't until the 20th century that doc-
tors in industrialized countries began to
get involved in pregnancy and childbirth.
Advances in surgical techniques, anesthe-
sia, and instrumentation soon gave rise toa

whole new way of delivering babies. The
methods of “natural childbirth™ that had
been used for millions of years were dis-
carded—practically overnight, when
viewed in an historical perspective—in
favor of modern medicine. The shift
culminated in the 1950's, when mothers
were put under anesthesia, fathers were
kept in waiting rooms, and their babies
were delivered under the harsh glare of
operating-room lights. The only active
participants were the doctors and nurses.

Gradually, the pendulum has swung
back the other way, and pregnant women
now have available the best of both
worlds—the safety and reassurance of
high-tech medical equipment, anesthet-
ics, medicines, and techniques (should
they be necessary), and the option to
choose to remain awake and aware
throughout. Pregnancy and childbirth are
now considered a family affair, with fa-
thers—and, to some extent, older sib-
lings—encouraged to participate for the
nine months of pregnancy as well as dur-
ing labor and delivery.

Recent medical advances also have add-
ed a new dimension to the nine months
preceding birth, and make it easier for
family members to feel as if they are part of
the process. Fathers, and sometimes sib-
lings and grandparents, are encouraged to
be present for the mother’s sonograms, in
which ultrasound is used to project a pic-
ture of the baby in the uterus onto a video
monitor. And beginning in the early weeks
of pregnancy, and at each subsequent pre-
natal examination, the doctor uses a Dop-
pler fetal heart monitor to amplify the
sound of the baby's heartbeat so that any-
one in the examining room can hear it.

That sound is both thrilling and com-
forting to the prospective parents and other
family members. It's proof that there’s
really a baby in there (something that first-
time parents, in particular, often have trou-
ble coming to terms with early in the preg-
nancy), and that he or she sounds healthy.

Now those expectant parents don’t have
to wait for monthly doctor’s visits to hear
the sound of their unborn baby s heart—or
his or her kicks, punches, hiccups, and
other movements. FirstSounds from Uni-
sar is an external fetal monitor designed by
a neonatal nurse specifically for at-home
use. FirstSounds amplifies the sounds
made by an unborn child, allowing the
parents to listen in on the included head-
phones, or to record the sounds on a cas-
sette tape.

Along with the monitor itself, the head-
phones, and a cable for recording the
sounds on an audio cassette, the kit in-
cludes an instructional audio tape intended
to help users “‘train their ears™ to recog-
nize the various sounds that the monitor
will pick up. Perhaps some patient folks
will actually listen to the tape before listen-
ing to their own baby, as the manual
strongly suggests.

Patience, however, is not a virtue that’s
normally associated with couples in their
eighth month of pregnancy. We are proba-
bly not the only FirstSounds users who just
stuck in a 9-volt battery (not included)
and, after a cursory glance at the manual,
began using the monitor immediately.

The monitor is a disc-shaped unit with a
grip on top that resembles a computer
mouse. At the top of the grip is a rotary
power/volume control, a large round but-
ton that activates the amplification, and a
red LED to indicate that the power is
turned on. On the underside of the monitor
is a foam-covered “listening cone.” To
use FirstSounds, volume should be turned
to a low level and the listening cone
pressed firmly against the mother’s bare
abdomen before the activation button is
pressed. The volume can then be adjusted
to a comfortable level. (FirstSounds has a
very-high level of amplification, so a high
volume level can be very uncomfortable.
It’s also a good idea to turn off any back-



TECHNOLOGY UPDATI

500 miles from nowhere,
it1l give you a cold drink
or a warm burger...

NASA space flights inspired this portable fridge that
outperforms conventional fridges, replaces the ice chest

and alternates as a food warmer.

By Charles Anton

ecognize the ice cooler in this picture?
Surprisingly enough, there isn't one.
What you see instead is a Koolatron,
an invention that replaces the traditional ice
cooler, and its many limitations, with a tech-
nology even more sophisticated than your
home fridge. And far better suited to travel.
What's more, the innocent looking box be-
fore you is not only a refrigerator, it's also a
food warmer.

spoiled food. No more! Now
for the price of a good cool-
er and one or two seasons
of buying ice, (or about five
family restaurant meals), all the
advantages of home cooling are available for
you electronically and conveniently.
Think about your last trip. You just got
away nicely on your long-awaited vacation.
You're cruising com-

NASA inspired por-

fortably in your car

table refrigerator. The refrigerator from outer space. along a busy interstate
Because of space trav- The secret of the Koolatron Cooler/Warmer with only a few rest
el’s tough demands, is @ miniature thermo-electric. module that BMops: or rem."ra“{ls'
scientists had to find ik You guessed it... the
something more de- efectiosly repinces bully piping colls, kids want to stop for a
pendable and less motors and compressors used in conven- snack. But your Kool-

bulky than traditional
refrigeration coils and
compressors. Their re-
search led them to dis-
cover a miraculous
solid state component
called the thermo-elec-
tric module.

Aside from a small
fan, this electronic
fridge has no moving
parts to wear out or
break down. It's not
affected by tilting, jar-
ring or vibration (situ-
ations that cause home
fridges to fail). The
governing module, no
bigger than a match-
book, actually delivers
the cooling power of a

tional refrigeration units. In the cool
mode, the Koolatron reduces the outside
temperature by 40 degrees F. At the
switch of a plug, it becomes a food warmer,
going up to 125 degrees.

atron is stocked with
fruit, sandwiches, cold
drinks, fried chicken...
fresh and cold. Every-
body helps themselves
and you have saved
valuable vacation time
and another expensive
restaurant bill.

Hot or cold. With the
switch of a plug, the
Koolatron becomes a
food warmer for a
casserole, burger or
baby’s bottle. It can go
up to 125 degrees.
And because there
are no temperamental
COMPTessOrs Or gasses,
the Koolatron works
perfectly under all

10 pound block of ice.

From satellites to station wagons.
Thermo-electric temperature control has now
been proven with more than 25 years of use in
some of the most rigorous space and labora-
tory applications. And Koolatron is the first
manufacturer to make this technology avail-
able to families, fishermen, boaters, campers
and hunters— in fact anyone on the move.
Home refrigeration has come a long way
since the days of the ice box and the block of
ice. But when we travel, we go back to the
sloppy ice cooler with its soggy and sometimes

circumstances, even
upside down. Empty, the large model weighs
only 12 pounds and the smaller one weighs
just seven. Full, the large model holds up to
40 12-oz. cans and the smaller one holds six.

Just load it up and plug it in. On motor
trips, plug your Koolatron into your cigarette
lighter; it will use less power than a tail light.
If you decide to carry it to a picnic place or a
fishing hole, the Koolatron will hold its cool-
ing capacity for 24 hours. If you leave it
plugged into your battery with the engine off,
it consumes only three amps of power.

Limited time

offer. Because Comtrad is bringing this offer
to you directly, you save the cost of middle-
men and retail mark-ups. For a limited time
only, you can get this advanced, portable

Koolatron refrigera-
tor at the introduc-
tory price of $99.
Call today to take
advantage of this
special promotional
pricing. Most orders
are processed with-
in 72 hours.

Try it risk free.
We guarantee your
satisfaction with
any product from
Comtrad Industries.
With the Koolatron
you get our com-
plete “No Questions
Asked” 30 day
money-back guar-
antee. Plus you get
a full one year manufacturer’s limited warran-
ty. If you are not satisfied for any reason, just
return the product for a complete refund.

Koolatron (P24A) holds 30 quants................ $99 $16 S&H
Koolatron (Pg) holds 7 quarts ....

Optional AC Adapter (AC 10)
Please mention promotional code 025—PL1117. %
For fastest service call toll-free 24 hours a day

800-992-2966

To order by mail send check or money order for the
total amount including S&H (VA residents add 4.5%
sales tax). Or charge it to your credit card by en-
closing your account number and expiration date.

The versatile Koolatron is avail-
able in two sizes. The P24A holds
30 quarts and the smaller P9 holds
seven quarts. An optional AC
adaplor lets you use them in your
rec room, patio or motel room.
They plug into any regular outlet.

souon0e|3 sejndod

2820 Waterford Lake Drive Suite 106
Midlothian, Virginia 23113

ey
(4]



June 1995, Popular Electronics

-
-]

ground-noise sources, such as the TV, be-
fore using the monitor.)

We followed those instructions—and
were confronted with a barrage of unin-
telligible noises. To our untrained ears, it
sounded a lot like a summer storm, with
heavy rain and occasional claps of loud
thunder. Moved to a different location (the
manual suggests moving the monitor
around in one-inch increments), the
sounds resembled one of those tapes of
whales in the ocean. It was quickly appar-
ent why the instructional tape was in-
cluded.

About 10 minutes long, the tape ex-
plains how to use FirstSounds and what
factors influence what you hear. Although
you’ll definitely hear something, wherever
the monitor is placed—even if you're not
pregnant—whether you actually hear the
baby's heartbeat depends on the stage of
the pregnancy, the baby's weight and posi-
tion, and the mother’s weight. Early in the
pregnancy, you can expect to hear the baby
moving and kicking. The heartbeat is only
audible during the latter stages of pregnan-
cy, and is clearest in the last few weeks as
the baby grows larger and stronger. If the
baby is lying with his spine toward the
mother's bellybutton—a common posi-

iy
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tion toward the end of the pregnancy—the
heartbeat is easier to hear, particularly if
the monitor is placed a couple of inches
below and several inches to the right of the
mother’s navel. (Of course, up until the
last few weeks when the baby simply runs
out of room, he or she still moves around a
lot, and his or her position can be hard to
gauge.)

The tape demonstrates how to differen-
tiate between sounds and provides sample
recordings of various sounds. The placen-
ta makes its own swishing noise, kicking
can be rhythmic or random thumps, and
the mother’s own digestive system makes
rumbling noises. The baby’s hiccups are
often mistaken for his or her heartbeat;
even after listening to the tape a few times,
the sounds are difficult to tell apart. The
softest sound of all—and the hardest for
the untrained ear to detect—is the baby’s
heartbeat.

Further clouding the issue is the fact that
the heartbeat heard using FirstSounds
doesn’t sound anything like what is heard
on the Doppler fetal heart detector that the
doctor uses, or even like an adult heart-
beat. The baby's heartbeat is rhythmic and
quite a bit faster than that of an adult—as
fast as 190 beats per minute, although 140

the sounds made by the unborn baby. (In actual use, the device should be placed

against bare skin.)

is considered average. We thought the
sample on the tape sounded a lot like a
train clanking down the tracks.

After listening to the tape—and playing
back the sample sounds section a few
times—we felt confident enough to give
FirstSounds another try. Although we were
now able to identify the sound of kicking,
it took several more sessions before we
became reasonably skilled at interpreting
all the sounds. And the first time we actu-
ally managed to find the heartbeat was
right after a doctor’s visit, by placing the
monitor in the same position that he'd
placed his Doppler monitor.

Even when you don’t hear the heart-
beat, it's fun to listen to the baby’s move-
ments. For expectant parents who already
enjoy feeling and watching the baby’s
movements, using FirstSounds adds a
whole new dimension to the experience.
And, we must admit, the first time we
heard the baby’s heartbeat using the
monitor, right in the privacy of our home,
was truly a thrill.

The included recording cable allows
users to make audio cassettes of the baby
in the womb. Such a tape would make a
nice addition to the usual baby memen-
tos—bronzed shoes, locks of hair, and the
like. It could also be sent to long-distant
grandparents to make them feel more a
part of the pregnancy. And truly ambitious
parents might want to dub the sounds from
the audio tape to the videotape of the
sonogram that many obstetricians are now
supplying. FirstSounds can also be used to
record the mother’s heartbeat, which has
been proven effective in calming a fussing
newbomn.

What FirstSounds cannort be used for—
as emphasized in disclaimers found in the
manual and on the packaging—is as a sub-
stitute for prenatal care from a medical
professional. It isn’t meant to serve as a
diagnostic tool, or for any other medical
purposes.

Besides allowing us to feel closer to our
unborn baby, using FirstSound taught us a
couple of things that new parents should
probably know about infants. First, you
can’'t count on an infant to cooperate with
your wishes. Just when you tune in a heart-
beat, he or she is likely to decide it’s play-
time, and the sound of the resulting kicks
will drown out everything else. In fact, the
baby seemed to become more active every
time we used FirstSounds, probably due to
the pressure of the listening cone as we
moved it around the abdomen. Second,
once the baby’s born, he or she won’t
require absolute quiet at nap time. We nev-
er understood how infants could sleep
through loud music, fighting siblings, or
even on a crowded subway train—until we
learned firsthand what a noisy environ-
ment they'd spent their first nine months
in!



Low-Cost
Laserdisc Player

MODEL LD510 LASERDISC PLAYER.
Manufactured by Quasar Company,
1707 North Randall Road, Elgin, IL
60123-7847; Tel. 708-468-5600;
$499.95.

Have you taken the home-theater
plunge? Do you spend a good portion of
your leisure time watching movies? Have
you begun to buy your favorite movies to
avoid repeat rental costs? Does the quality
of the video you watch measure up to your
expectations?

If you answered *yes” to any of the first
three questions, and “no" to the fourth,
you're probably ready for a laserdisc play-
er. Forget its 1980s image as a high-priced,
unreliable white elephant with no software
support—it’s the 90s now, and laserdisc is
making a big comeback. While still a drop
in the bucket compared to VCR sales,
according to the Consumer Electronics
Group of the Electronic Industries Associ-
ation, unit sales of laserdisc players were
expected to total more than 300,000 in
1994. That'’s close to double the figure for
1990.

There are several factors behind the re-
surgence of the laserdisc format. Today’s
laserdisc players are more affordable than
ever before. Any kinks associated with
first-generation players and discs have
long since been worked out. There are a lot
more movies now available on laserdisc,
primarily for sale through mail-order spe-
cialty firms, but increasingly at local video
stores. And virtually all modemn laserdisc
players are actually combi-players—capa-
ble of playing CDs, laserdiscs, and other
types of discs—giving them more bang for
the buck.

Perhaps most importantly, the explosive
growth of home theater has fueled the de-
mand for high-quality video that your typ-
ical VHS VCR simply can't deliver.
Standard VHS displays about 240 lines of
horizontal resolution, compared to just
over 400 lines for Super-VHS and Hi-band
8mm, and about 425 lines for laserdisc
players. To get the optimum performance
from either S-VHS or high-band 8mm,
your TV must have S-video jacks (Y-C
inputs). But even when connected via di-
rect video or standard antenna jacks, they
will deliver a slightly better picture than
standard VHS. The full-frequency digital
stereo audio provided by laserdisc is far
superior to that from VHS VCRs, par-
ticularly when the home theater includes a
surround-sound system.

When we finished setting up the home-
theater system reviewed in the April issue,
at about 6:00 on a cold, rainy winter eve-
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ning, we immediately set out to rent some
videodiscs to watch that night. The closest
video store that also carries laserdiscs—
although not a wide selection—is a 10- or
15-minute drive from here. That’s not too
far to travel for a movie rental, except
when you consider that, within a half-mile
radius of the house, there are three places
that rent videotapes and a library with a
decent selection of free tapes. And Block-
buster is only a mile away.

Unfortunately, since the last time we'd
rented videodiscs, the shop that rents them
had closed. The two other “local” stores
carrying laserdiscs were each an hour's
drive round trip. Considering the weather,
we gave up and rented a couple of tapes at
Blockbuster instead.

The lack of convenient disc availability
is probably the worst problem plaguing the
laserdisc format today. After all, we live in
the suburban Northeast, an area much
more likely to house videodisc stores than,
say, the rural South or Midwest. Although
supply will grow to meet rising demand,
you now stand the best chance of finding a
large selection of laserdisc rentals close to
home if you live in a large city.

Laserdisc players and software are based
on technology similar to that used in CD
players and discs (although laserdiscs are
generally recorded on both sides), and of-
fer the same advantages and drawbacks.
The player uses the light from a low-power,
solid-state laser to read information en-
coded in pits embedded in the reflective
surface of the disc. As on CDs, the infor-
mation is encoded in tracks that are listed
in a table of contents, allowing the user to
quickly skip to any desired portion of the
program. And the discs are incredibly du-
rable; they won't wear out with repeated
play, as will videotapes. On the down side,
as with CDs, laserdiscs are for playback
only; they are not a recordable medium.
And laserdisc prices, for both hardware
and software, are still higher than you'd
expect to pay for VCRs and videotapes.

But the price gap is narrowing. For in-
stance, Quasar's Model LD510 combi-
player carries a suggested lis: price of only
$499.95—not significantly different from

many Hi-F, four-head VHS VCRs. The
LD510 plays all five types of disc formats:
five-inch compact discs, three-inch CD
singles, five-inch Compact Disc Video
(CDV), and both eight- and twelve-inch
laserdiscs, in either CAV (constant an-
gular velocity) or CLV (constant linear
velocity) formats.

A CAV, or standard-play, disc rotates at
a constant speed of 1800 rpm, while the
laser reads from the innermost band to the
outer edge of the disc at one track per
revolution. Because each track holds one
video frame, it's possible to view a CAV
disc frame-by-frame without loss of video
quality.

A CLYV, or long-play, disc gradually de-
creases its rotational speed from 1800 rpm
near the center to 600 rpm near the outer
edge to maintain a constant linear velocity.
A twelve-inch CLV laserdisc stores a max-
imum of 60 minutes on each side (double
the capacity of a CAV disc), allowing a
full-length motion picture to be recorded
on a single, two-sided disc.

The LD510 resembles a CD player both
in appearance and in operation. Most of
the front panel houses the disc tray, with
the power button, headphone jack and
level control, multifunction display, and
an array of numeric buttons beneath it. To
the right of the front panel can be found the
STOP, PAUSE, and PLAY buttons, the OPEN/
CLOSE TRAY button, the skip (forward and
reverse) buttons, and a large jog/shuttle
dial. To watch a movie from beginning to
end (or to play the tracks on a CD in the
order recorded), you would simply load a
disc, close the tray, and hit PLAY.

Also like a CD player, the LD510 offers
several play options. You can access par-
ticular tracks, program tracks in any order
desired, select random-access playback,
or opt for repeat playback in either random
or programmed modes. When playing a
laserdisc ora CD, you can select a track by
number, using the numeric keypad on the
front panel or the remote control, or you
can use the skip buttons to move forward
or backward through the tracks.

When playing laserdiscs only, the
LD510 offers **last-memory function:" If
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you stop a disc during play, the stop posi-
tion is memorized, and when playback is
resumed the player automatically returns
to that position. And with CAV-format
laserdiscs only, it's possible to view single
frames of video, either in still mode or in
frame-by-frame increments, using the
STILL/STEP button on the remote control.

A number of search functions are pro-
vided. The front-panel shuttle dial can be
rotated clockwise or counterclockwise to
scan forward or reverse at a higher speed
than normal. The scaN buttons on the re-
mote have the same purpose. When play-
ing CAV laserdiscs, you can search by
frame number, and CLV discs can be
searched using the time number (for in-
stance, you can start 15 minutes from the
start of the disc). If you're not sure where
you left off, you can use intro scan to play
the first 10 seconds or so of each chapter on
the disc.

The front-panel display keeps you in-
formed of the playback mode selected, the
chapter or track number, the program
number, the frame number (for CAV LDs)
or time number (for CLV LDs), the audio
channel selected, and editing information.
In addition, a message portion of the dis-
play lets you know if the disc tray is open
or being closed, when playback starts, and

when the power is turned off. The display
itself can be turned off and on by pressing
the front-panel or remote-control FL DISP
button.

When the television is turned on, and a
disc with a table of contents is inserted into
the LD510, on-screen displays are also
provided. Two on-screen display modes
(display and time) provide information
about the total number of tracks, total play-
ing time, and elapsed and remaining time
on the disc or the current track.

All of the above-mentioned features are
fairly standard on today’s laserdisc/combi
players. The LD510 is missing one feature
that is common to most higher-priced
laserdisc players: double-sided play. In-
stead of automatically playing the second
side on a laserdisc, the user must get up
and manually turn the disc over. Although
that provides a good excuse to also micro-
wave a bag of popcorn, get something to
drink, or take a rest stop, we would prefer
not to have to get up in the middle of a film
to flip the disc.

Many people would consider that in-
convenience a worthwhile tradeoff for the
LC510’s small price tag. After all, they are
getting the high-quality audio and video
associated with videodiscs at a price not
much higher than that charged for many of

mid-line VCRs.

As we mentioned earlier, we settled for
rented videotapes the first night we had our
home theater set up, and “settled” is the
operative word. A large-screen monitor
(and we were using a projector with a 100-
inch screen) magnifies any defects in the
video source, and the previously viewed
tapes had plenty of distracting problems,
even when played on a decent, four-head,
hi-fi VHS VCR.

Laserdisc-quality audio and video, par-
ticularly when coupled with a large-screen
TV and surround-sound decoder and
speakers, translates into a superb home-
theater experience. The next day, we took
the long trek to the laserdisc rental shop
and borrowed a couple of action films.
Although we’d already seen Jurassic Park
in a THX-equipped theater, the home-
viewing experience was still quite im-
pressive—and frightening. The Fugitive
was another good choice, with both out-
door action (like Harrison Ford’s leap over
a raging waterfall) and indoor inves-
tigative scenes achieving a sense of real-
ism that can’t be reproduced on videotape.

Having to manually flip the disc seemed
a small price to pay for the home-theater
experience generated by the less-
than-$500 LD510 laserdisc player.

Utility
Usefulness

XTREEGOLD 4.0 FOR WINDOWS.
Central Point Software, Symantec Corp.,
175 W. Broadway, Eugene, OR 97401.
Price: $99.95.

Every software reviewer cringes at the
thought of reviewing a software utility pro-
gram. What could be more boring? How-
ever, when the latest version of XTreeGold
for Windows from Central Point Software
crossed our desk, we were more than
happy to put it through its paces.

XTreeGold has been our favorite DOS
utility package for more years than we care
to remember. Although the program took a
little time to learn, it provided so many
benefits that it was well worth the trouble.
Of course, back when XTreeGold was in-
troduced, DOS needed all of the utility
help it could get. XTree allowed you to tag
files so that a group of files could be cop-
ied, moved, or deleted in a single step. It
allowed you to rename directories, sort
files by size, date, or name. It allowed you
to view the contents of files either as text or
as dumps of hexadecimal characters, and
to do other things now considered com-
monplace.

Today, of course, Windows is king, and

CIRCLE 64 ON FREE INFORMATION CARD

utility programs have to do things better
than the Windows File Manager.
XTreeGold for Windows does it better—
better even than previous versions of
XTreeGold for Windows because version
4.0 is completely keystroke-compatible
with the venerable DOS product.

Unfortunately, there is no way that a
short review such as this can highlight all
of the features in a product such as
XTreeGold. We'll instead try to give an
overview of the product and mention our
favorite features that make XTreeGold
stand out from the rest.



New device turns your car stereo into
a CD player. .. with no installation!

Breakthrough adapter plugs in, instantly transmitting sound
from your portable CD player to your car stereo.

Sound Feeder and its
carrying case both
fit discreetly into
your car interior.

input wire to
your portable CD
or cassette player
and set it to the
desired FM sta-
tion. You can

enjoy the ampli- B daas it vunek?
fied stereo sound of
your portable CD Sound Feeder
Elayer Wilhnl:.]tl thn.; ::‘rﬂ:ol;su;:zilli:;m
angerous or illega 2
use of headphones. ::woadcasts ¥ e
- rom your CD player
Sound Feeder is 1o a biank channel on
guaranteed to work your car stereo. It can
with any car stereo— | gig0 provide power to
old or new, cassette many models, pre-
deck ?r no. SimEIy serving battery life.
ut, if your car has
Sn AM'/ FM radio, Fegg:::daudsz.'i:dput
with Sound Feeder cond 30 e et
and your own port-
able CD player it can mﬁf;mﬁgﬁ
have CD sound! player. Set the FM
Factory-direct Band selector switch
savings. Because on the Sound Feeder
we're bringing this | for the portion of the
offer direct from the FM radio band you
manufacturer, you wish to access. Once
save the cost of mid- set to the desired sta-
dlemen and retail | tion, it's ready to playl

mark-ups. For

by Walker B. Hindelang

o you ever wish your car had some of
D the amenities of those expensive luxu-

ry cars? Be honest. While some of
them are unnecessary (like miniature wipers
on your headlights), there are others that we
would all appreciate. If
I could choose just one
luxury-car option, it
would have to be an
in-dash CD player. But
did you know there is
an easier, less expen-
sive way to get CD
sound in your car? It's
called Sound Feeder.
How does it work?
Sound Feeder is a
unique car CD adapter
that allows you to play
music from a portable

a cassette deck!

The Sound Feeder advantage:

B No installation. Forget about the hassle
of installing an in-dash system
Sound Feeder simply plugs in!

W Theft-proofl. Becanse you can easily
disconnect your CD player and take
it with you, there's mothing in your
car to tempt a would-be thief.

B Universal. Sound Feeder will work with
any AM/FM car stereo...
cven if you don’t hav

supply most portable
CD players with power.
Because they needn’t
rely on batteries to
operate, they will run
longer and
be more cost-effi-
cient. Your car doesn‘t
have to have a cassette
deck—any AM/FM
radio will do.

The first of its kind.
The company that
makes Sound Feeder,
Arkon Resources, has a
10 year history of elec-
tronic innovation.
They pioneered the
consumer market

a limited time, you can buy
Sound Feeder for just $39. How
else can you get CD sound in
your car for so little? In addition, if
you act now, buying Sound Feeder

qualifies you for a $10 discount on
the soft-side carrying case!

Try it risk-free. Sound Feeder is
backed by Comtrad’s exclusive risk-free
home trial. Try it, and if you’re not com-
pletely satisfied, return it
within 30 days for a full “No
Questions Asked” refund.
The Sound Feeder unit
is also backed by a
one-year manufac-
turer’s limited war-
ranty. Most orders
are processed within 72

hours and shipped via UPS.

for cordless head-
phones for use
with TVs. Other
innovations include
camcorder battery
chargers, compact
video lights for cam-
corders, universal
AC/DC chargers
and battery dis-
chargers. It's no

B Convenience, Leave
Sound Feeder plugged
into your car and take
Hl"l‘lf"'r?rhll"-' D play-
er with you.

CD or cassette player
through your car's
existing stereo speaker
system. Sound Feeder
contains a miniature
FM modulator that
broadcasts the audio
signal from your CD
player to a blank chan-
nel on your FM radio.

Take it anywhere.

B Value. You could pay np
to $400 to purchase and
install an in-dash CD
player in your car. With
Sound Feeder, you spend
$39 and use your own
portable CD player.

SoundFeeder................ $39 35 s8H
Carryingcase................ $19 54 58H
Case when you buy Sound Feeder. . . . . $9 s4asaH

I you are interested in this product but do not

own a portable CD player, ask your Comitrad

representative about our special offer on a

portable non-skip COD player!

Please mention promotional code 771-PL-1118.
For fastest service, call toll-free 24 hours a day

800-992-2966

With Sound Feeder,
you can use your exist- .
ing portable CD player
in your car. This eliminates the need for the
purchase and installation of an expensive in-
dash system. Plus, because it is portable, you
can unplug it and take it with you when you
leave your car; this reduces the risk of theft.
Sound Feeder also has an adapter that will

"II ' .
netalli

surprise, then,
that they have
produced the first
transmitter-type car
CD adapter that provides stereo sound and
voltage conversion technology. In addition,
Sound Feeder meets FCC regulations.

Just plug it in. Playing a portable CD player
in your car is simple. Just plug Sound Feeder
into your cigarette lighter, connect the audio

e i,
CEEX

To order by mail, send check or money order for the

total amount including S&H (VA residents include

4.5% sales tax). Or charge it to your credit card,

enclosing your account number and expiration date,

- LOMTRAD

INDUSTRIES
2820 Waterford Lake Drive, Suite 106
Midiothian, Virginia 23113
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XTreeGold is, above all, a fully
customizable file manager. When
launched, it provides a window that is split
into two main sections. On the left is a
directory tree, and on the right, the list of
files in the highlighted directory. The tree
list can be expanded from one to five lev-
els, or fully expended. The files list can
display the file names, sizes, dates, types,
extensions, or attributes.

Those file properties can be displayed in
any order you want. For example, if you
want the first column to be the file size,
then just click on the Size heading, and
drop it up front where you want it. Sorting
files on a heading is even easer—just click
on the heading. So if you want to sort files
by the date they were created, just click on
the Date/Time heading and it’s done.

XTreeGold makes custom sorting very
easy by allowing you to save custom sort-
ing options. Let's say, for example, that
you normally like to clean out your hard
drive once in a while by deleting data files
that are more than a month old. With
XTreeGold, you could easily save a
custom file-display configuration **Clean-
up" that displays files in reverse date order,
while hiding program files (.EXE, .COM,
etc.), Windows group files, and other non-
data files that you normally wouldn’t want
to delete.

The feature that a good file manager is
used for most, of course, is simply exam-
ining the contents of files. XTreeGold lets
you do that with ease, and it supports more
file types than any other viewer that we've
ever used.

One of the real benefits of XTreeGold is
that it allows you to view, copy, and print
files without accessing—or even knowing
about—the program that created the file.
Let’s say, for example, that you download a
.TIF image from a bulletin board system
that shows the latest launch from Cape

Canaveral. You don’t need to know how
the file was created, or whether it was
touched up in a photo-paint program, or
even that it's an image at all. Just press V
for View (or click on the appropriate view-
er icon) and the file is displayed just as it
would be if you had imported it into a
graphics program. If you like the way it
looks, just click on the printer icon, and it
will be sent the printer—no special image
editing or conversion program is needed.

The viewing feature works not only with
images, but with a host of word-process-
ing, spreadsheet, and database formats as
well. A partial sampling of the fourteen
supported raster image formats include
.GIF (Compuserve) .EPS (encapsulated
PostScript with TIFF header), .JPG
(JPEG or Joint Photographic Experts
Group compressed), and .BMP (Windows
bitmap). Ten Vector formats are sup-
ported, including .DWG (AutoCAD
drawing), .CDR (Corel Draw), .EPS (en-
capsulated PostScript with metafile head-
er), and .WPG (WordPerfect).

Text can also be displayed—formatted
the way it was in the original document.
Supported word-processor formats in-
clude Lotus AmiPro, Multimate 3.3 and 4,
Rich Text Format, Microsoft Word for
DOS and Windows, WordPerfect for Dos
and Windows, WordStar, and XyWrite.

Spreadsheet formats can also be dis-
played in popular flavors including Excel
and Excel Chart, Lotus I-2-3, Lotus Sym-
phony, and Quattro Pro. The databases
Clipper, dBase, FoxBase, and Paradox, as
well as most dBase clones, are supported
as well.

As if that isn't enough, XTreeGold also
displays valuable information about files
even if it can't display the file itself in a
meaningful way. For example, the pro-
gram will display statistics for a Microsoft
Video for Windows file, including its run

length, its resolution in pixels, its frame
rate, its audio-sampling rate, the number
of bits per sample, and more. Similar sta-
tistics are displayed for Autodesk anima-
tion, MIDI files, waveform audio files.

Click to view an executable (.EXE) file,
and you're provided with a list of statis-
tics. The same is true for dynamic link
libraries (.DLL), and Windows font files
(.FOT, .FON, .TTFE, and .FOR), where a
sample of the font is also shown.

The contents of file archives—including
those inthe .ARC, .LZH, .PAK, .ZIP, and
.Z0O formats—can be displayed. Plus,
XTreeGold supports ARC, PAC, and
PKZIP compression to become an all-in-
one file-management utility.

A SmartFind command automates file
searches—especially handy for users on
large networks who misplace files on oc-
casion. You can narrow down a search by
telling XTreeGold the file type, date, size,
or drives where it might be located. You
can even search for files containing a spe-
cific text string.

As a sort of added bonus, XTreeGold
includes File Companions that make other
software more convenient to use. File
Companions are dialog-box add-ons that
let you perform additional operations in
Open and Save-As dialog boxes for any
application. Let's say that you create a new
document in Microsoft Word, and want to
save it in a new directory. That option—
normally not available in Word—becomes
available via a small icon when **Save As”
is selected from Word's File menu.

We've just touched on our favorite,
most used features of XTreeGold—but
there’s more! For example, you can easily
restore files and directories that you have
accidentally deleted, and you can syn-
chronize two directories so that their con-
tents match—useful for keeping a laptop
and desktop in sync and up-to-date.

GIZMO NEWS

Digital Video Discs

Although there is little doubt that digital
video discs are coming, it's far from cer-
tain what the format will be like when it
finally arrives. Right now, two camps are
going head to head: an alliance of Toshiba
and Time Warner, and the Sony/Philips
collaboration.

Last summer, seven major movie stu-
dios formed an ad hoc digital video disc
(DVD) advisory group to “‘encourage
public and industry discussion concerning
the development of the five-inch digital
video disc.” The group outlined seven ma-
jor goals that it saw as “necessary for suc-

cess of the next home entertainment
format.™

Those goals include: 1. The ability to
accommodate a full-length feature film,
about 135 minutes on a single disc. 2.
Picture quality ideally superior to that of
current high-end consumer video-play-
back systems, such as laserdisc. 3. Audio
compatibility with matrixed surround and
other high-quality presentation systems.
4. The ability to accommodate three to five
languages on one disc. 5. Some kind of
copy-protection system. 6, Multiple as-
pect ratios to allow for future widescreen
markets. 7. Multiple versions of the same

program on one disc, and a parental lock-
out feature to restrict access to adult ver-
sions.

The Sony/Philips system relies on a sin-
gle-sided, five-inch, high-density CD that
can store 135 minutes of MPEG-2-quality
video plus multiple tracks of compressed
digital audio and subtitles. The disc could
store 3.7 gigabytes of data, more than five
times that on a conventional CD or CD-
ROM.

The Sony/Philips system could be de-
veloped as a dual-layer format, in which
the capacity could be doubled. In the dual-
layer version, the data would be stored on



Sony's prototype DD ‘

two distinct layers, the first of which would
be both reflective and transparent. The
data on the second layer would be accessed
by focusing the reading laser at a different
depth.

The double-sided discs proposed by
Toshiba/Time Warner are manufactured by
bonding two 0.6-mm platters together in a
process similar to the way that laserdiscs
are made. The discs can store 4.8 gi-
gabytes on each side, more than the 4.5
gigabytes that Toshiba sees as the *“*mini-
mum required to realize quality pictures
and sound.” The discs could also hold a
Dolby AC-3 digital sound track, three lan-
guage channels, and four subtitle chan-
nels.

So far, the Toshiba/Time Warner camp
seems to be winning the format war. Those
in the movie business expressing support
include MCA, MGM/UA, Turner Home
Entertainment, and Warner Brothers.
Hardware manufacturers supporting the
format include Matsushita, Thomson
Consumer Electronics, Pioneer, Hitachi,
and JVC.

Both camps admit that a format war
similar to the one waged between the VHS
and Betamax videocassette formats would
be devastating to the launch of a new dig-
ital video disc. Right now, even though it
appears that the Toshiba-Time Warner sys-
tem has the upper hand, it's too early to
predict a certain winner. Even so, Toshiba
promises to have players for the new discs
on the market in early 1996 for about
$500—a significantly low price for a
brand-new format. Warner promises to
sell discs at the same price as current vid-
eocassettes.

Voice-mail Protection
One of the latest fads among techno-

The Silicon Audio player and its memory card.

pranksters is invading business voice-mail
systems. However, according to the Voice
Messaging Educational Committee
(VMEC), most such pranksters can be de-
terred through common-sense system
management and subscriber education.

Most unauthorized entry to voice mail
systems occurs when pranksters simply
guess passwords for individual mailboxes.
Therefore, passwords should be longer—
six digits or more for voice mailbox ac-
cess, and from 10 to 20 digits for system-
level access.

The committee also suggests being dili-
gent about system administration and to
check for signs of abuse. Another tech-
nique is to control the number of mailbox-
es that are available for abuse—don’t set
up mailboxes before they are needed, and

close mailboxes when they’re no longer in
use.

Whole lotta CD-ROMs

The worldwide installed base of CD-
ROM readers reached 27-million units in
1994, up 137% from 1993, according to
InfoTech, an international CD-ROM and
multimedia market-research firm. The
U.S. accounted for the largest overall in-
crease, followed by Britain, Germany, and
Japan. Much of the increase was driven by
the widespread bundling of CD-ROM
drives with new desktop PC systems.

For the first time, in fact, more CD-
ROM readers were sold in desktop sys-
tems than as multimedia upgrade kits—by
a margin of more than 2 to 1.

Worldwide revenue from CD-ROM-
based software was up 65% in 1994, which
is less than half the increase in worldwide
units. For the first time, the worldwide,
average retail price of consumer titles
dropped to just over $50.

Silicon Audio

If you've given up on tape, and you have
your eyes open for the next audio tech-
nology, you're not alone. NEC Corpora-
tion has announced the development of
Silicon Audio, a portable music player that
reproduces what the company calls CD-
quality sound from data stored on a semi-
conductor memory card.

The advantage of Silicon Audio is that it
is a solid-state device with no moving
parts. Thus, problems such as skipping
caused by vibrations are a thing of the
past. Plus, the device and the memory
cards are lighter and more compact than
conventional or digital audio cassettes.

The prototypes compress audio by a fac-
tor of eight, so that a 32-megabyte memo-
ry card can hold 24 minutes of audio. i
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Virtual Head-Mounted Displays

Travelling Compact-Discs

TV for your Head
How do you wear an 80-inch video screen on our head? With the i-glasses from
Virtual i-O (1000 Lenora Street, Suite 600, Seattle, WA 98121). The i-glasses
contain two full-color 0.7-inch LCD screens with a resolution of 138,000 pixels
per LCD (46,000 each for red, green, and blue). Stereo headphones are integrated
into the head unit. Yet, the total weight of the headset is only eight ounces. The
displays are fixed focused to appear as an 80-inch display floating eleven feet from
the user. The i-glasses can accept a standard NTSC video input and line-level
audio inputs. Price: N/A
CIRCLE 65 ON FREE INFORMATION CARD

CD Player for your Eyes
Anyone who was worried that the Video CD standard would mean having to get
up in the middle of a movie to change discs can rest easy. Technics (One Panasonic
Way, Secaucus, NJ 07094) has introduced its SL-VM500 Video CD changer. The
unit is a five-disc carousel changer that is compatible with video CD’s, music
CDs, graphics CD (CD + G), and three-inch CD singles, as well. The Video CD
format can store up to 74 minutes of digital audio and VHS-quality video on adisc
the size of a standard CD. The changer is compatible with Version 2 of the
MPEG-1 standard, so it can search discs by track number and chapter number, and
it can provide title, artist, and chapter names on-screen. Price: N/A.
CIRCLE 66 ON FREE INFORMATION CARD

Jewel of a Jewel-Box Replacement
Because of its convenience and the protection it offers, we've always consid-
ered the compact-disc jewel box one of the best product-packaging systems
available. However, it’s not always the most practical way to carry a large number
of discs. That's where the PDM-24 ProFile CD Traveler from Case Logic Inc.
(6303 Dry Creek Parkway, Longmont, CO 80503) comes in. The mobile carrying
case holds a portable CD player and 24 discs and liner notes in the company’s
ProSleeve CD holders. Those holders can be transferred to other Case Logic
ProFile storage systems. Price: $36.95
CIRCLE 67 ON FREE INFORMATION CARD

Over the Air, On Top of the Set
Despite all of the hoopla surrounding new satellite-TV reception technology,
traditional over-the-air-reception of terrestrial broadcasts is still one of the most
popular ways to watch TV. Terk Technologies (65 East Bethpage Road, Plainview,
NY 11803) claims to have made a major step in the evolution of indoor TV-antenna
technology with its TV/5. Thanks to the application of what the company calls
“advanced frequency matching technology,” the new antenna is said to offer
exceptional performance on all TV broadcast frequencies from Channel 2 to 83.
The antenna contains tuned circuits to vary the effective length of the antenna
elements, thus simulating the benefits of a multi-element array. A five-position
switch on the antenna’s base allows it to be pre-tuned to the frequency of interest.
Plus, a two-position source selector makes it easy to switch between off-air
reception and other video sources. Price: $39.95
CIRCLE 68 ON FREE INFORMATION CARD

Oh My Aching Back
Everyone needs a good massage once in a while, especially after a strenuous
workout. The handheld G5 Pro Power Massager from General Physiotherapy
(13222 Lakefront Drive, Earth City, MO 65045) promises to stimulate circulation
within muscles, flushing out such byproducts as lactic acid that cause pain. The
Pro Power Massager is said to meet the standards of hospitals, clinics, and sports-
medicine professionals. Five applicators are supplied for the massage of specific
muscles, and the massager is equipped with a variable speed control. Price: $299
CIRCLE 69 ON FREE INFORMATION CARD



By Marc Spiwak mouse and joystick

are the most popular
controllers for general work
and play. But sometimes a
more specialized controller
is better suited for a par-
ticular task. This month I've
got two new, more-spe-
cialized controllers from CH
Products.

The Trackball Pro can
make certain arcade-type
games easier to play and
more authentic. Remember
"Missile Command?” That
game has always been the
most fun fo play with a

Game
Controllers,
And More

The Trackball Pro can make certain arcade-type games more
authentic. It is as sturdy as controllers come.

trackball. The Trackball Pro
is as sturdy as controllers
come, and its styled so that
it looks natural placed next
to a keyboard.

Trackball Pro features a
heawy, full-size, 2.25-inch
phenolic ball supported on
stainless-steel shafts and
five-point ball bearings for
a silky smooth feel. After a
quick snap of the fingers,
the ball will spin freely by

itself for several revolutions.
That allows you to quickly
move a cursor from one
part of the screen to an-
other using the inertia of
the ball. It's like the old
fiywheel tuning dials on ra-
dio receivers.

The frackball comes in
three different models so
there’s one that will work
with nearly every kind of
computer. Four buttons are
situated on top of the frack-
ball. Switches on the
bottom of the unit allow it
to emulate different kinds of
mice. When emulating a
Microsoft Mouse, the two
larger buttons provide the
primary and secondary
mouse button functions,
while two smaller buttons
provide a click-lock func-
fion. That lefs you click and
lock onto an object, and
drag it somewhere without
holding down the button. A
second click unlocks the
object. That makes the
trackball easy fo use for
work as well as fun.

While the frackball Pro is
probably best suited for
games, it also makes a fine
substitute for a desktop
mouse. It can work in a
smaller area than a mouse,
and doesn't need a pad.
Suggested retail prices for
the Trackball Pro start at
$119.95.

Second from CH Products
Is the Pro Pedails rudder
control system. That sturdy
device lets you control flight
and driving games with
your feet. The unit has a
pedal with a heel cup for
each foot. Each pedal can
be slid forward and back
like an aircraft rudder con-

MULTIMEDIA
WATCH

trol system, and each pedal
diso pivots like an auto-
mobile gas pedal for use as
accelerator and brake
controls in driving games
and for toe brakes with
compatible flight-simulation
software. A switch selects
between plane and car
modes.

A seven-foot cable at-
taches Pro Pedals to your
PC's game port. The cable
also has built-in joystick
connectors so you can
leave both Pro Pedals and
your favorite joystick con-
nected to your PC
permanently. Something
that is to be controlled by
your feet has to be strong,
and Pro Pedails is. The de-
vice seems rugged enough
to provide a lifetime of foot-
pedal action. With a list
price of $139.95, Pro Pedals
will probably be bought
only by avid simulator pilots,
but at least it's nice to know
that this kind of stuff is out
there for people who want
it.

NEW STUFF

I'm seeing a lot of new
CD-ROM's that are packed
with more than one game.
Not the shareware-loaded
ones, but ones with a small-
er collection of games from
one company. Two such
discs from Activision,
PowerHits Movies and
PowerHits BattleTech, are
good examples.

Movies contains four
games, The Rocketeer, Hair
Raising Havoc, Die Hard,
and GhostBusters Il. The
Rocketeer comes straight
from the movie, where you
strap on your rocket pack
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to stop the Nazis and save
your girifriend. Hair Raising
Havoc lefs you be Roger
Rabbit in a crazy baby-
sitting adventure. Die Hard
pits you against the terrorists
in a high rise where you
must save the hostages and
your wife. GhostBusters Il lets
your rid the city of un-
wanted spooks. Battielech
contains Activision’s Bat-
fleTech action/adventure
trilogy of 31st-century
power struggles. The disc
includes BattleTech: The
Crescent Hawk’s Inception,
BattleTech: The Crescent
Hawk’s Revenge, and
MechWarrior.

Epic MegaGames has
some similar compilations
out on CD-ROM. Epic Pin-
ball CD contains all 12 Epic
pinball tables on one disc,
and a bonus African Safari
table available only on the
disc. You can play all of the
pinball tables using up less
than 100K of hard disk
space. Pinball s one game
that takes really well fo a
PC, especially if the com-
puter s nice and fast,
Anyone who hasn't played
a modern PC pinball game
doesn’t know what they're
missing. The action is as fast
as a real pinball table. Epic
Pinball CD costs $64. Jazz
Jackrabbit CD features
three new episcdes and
over 90 levels of you play-
ing the little rabbit with a
big gun aiming to save the
rabbit princess, Eva Earlong.
Jackrabbit will run you $49.

Amtex Is also getting into
the pinball action with two
new pinball CD-ROMS.
Eight Ball Deluxe puts a spin
on the game of pool with
one of the original Bally
pinball tables adapted to
the PC. Royal Flush, the 1976
Gottiieb classic, is PC pin-
ball poker at its best. Those
discs sell for $49.95. Another
fun game from Amtex is

Gone Fishin, the complete
PC freshwater-fishing expe-
dition. You plan a fishing trip

Pro Pedals rudder control system lets you control flight and

driving games with your feet.

from scratch, including the
type of bait, the best spot
to fish, the type of cast and
reel, and so on. You base
your decisions on variables
such as weather and fish
behavior. There’s lot’s of dif-
ferent kinds of fish to catch,
and plenty of unmapped
hot spots.

Two new titles from Turner
Home Entertainment are
The Pagemaster and NFLs
Greatest Plays. The Pag-
emaster is a multimedia
game based on the movie
of the same fitle that
starred Macaulay Culkin,
NFL's Greatest Plays includes
75 of the most remarkable

plays in the history of the
NFL. Scenes can be played
a different speeds and
viewed from different an-
gles. The disc honors the
NFLs 75th anniversary sea-
son.

Everybody's getting into
multimedia, including Nick-
elodeon, with two new discs
geared toward—who
else?—the younger gener-
ation, ages 8 and up.
Viacom New Medig, in col-
laboration with
Nickelodeon, has infro-
duced Directors Lab and
Are You Afraid of the Dark?:
The Tale of Orpheo’s Curse.
Directors Lab lefs kids pro-

The Secrets Of Stargate CD-ROM shows much of the work that
went into producing the movie, including storyboards such as the
one shown here.

WHERE TO GET IT

Activision
11440 San Vincente Boulevard

PO. Box 572
Belleville, Ontario K8N 582
Canada
CIRCLE 51 ON FREE
INFORMATION CARD
CD-ROM Imports LLC
7351 Washington Avenue South

duce their own multimedia
videos by drawing, com-
posing music, creating
animations, recording their
own voice, and weaving
the pieces together info a
video. Creative elements
from an included archive
can also be used. Are You
Afraid of the Dark?: The Tale
of Orpheo’s Curse lets kids
unlock a ghost story
through a series of multi-
media puzzles.

New from Microsoft this




month are Encarta '?5 and
Composer Collection. En-
carta ‘95 is the latest
update to the now well
known multimedia encyclo-
pedia. Encyclopedias are
another good application
of multimedia, and any-
body who doesn’t have a
multimedia encyclopedia
yet might want to consider
this one. I's loaded with
information in the form of
maps, music, timelines,
photos, video, politics, histo-
ry, games, and more.
Composer Collection is a
value pack of sorts, with
three discs covering the life
and work of Mozart,
Beethoven, and Schubert in
a multimedia fashion—over
15 hours of entertainment in
all.

Some CD-ROMS are so
frustrating fo get to work
that they provide a lesson
in multimedia just by using
them. But it's nice to see a
disc like Basics & Beyond
that is infended to teach
people about multimedia.
Basics & Beyond is an ency-
clopedia of multimedia
personal computers on CD-
ROM. Included is informa-
tion on the basics,
hardware, memory, CPU,
floppy and hard drives, CD-
ROM, power supplies, ports,
and more. Beginner PC
users who want to know
more about their system will
want to check out this rela-
tive bargain from CD-ROM
Imports—it has a suggested
list price of only $29.95.

Last this month is Secrefs
Of Stargate from Compton’s
New Media. The Secrets Of
Stargate CD-ROM was re-
leased simultaneously with
the movie. The disc includes
multimedia coverage of
the movie's visuals, special
effects, sefs, costumes, and
more. It details much of the
work that went into making
the movie, and contains in-
terviews with both the stars
and the filmmakers. The
disc retails for $39.95. =

It started in America!

Yuu probably don't associate VCR's with Amer-
ican technology. Fact is. video recording has its
origins in America and it was 3M that brought
video recording out of the lab and into your liv-
ing room. Today, 3M video tape is the choice of
all the major networks. No other tape company
has ever won an Oscar or an Emmy. 3M Black
Watch tape follows in this tradition—service and
quality go hand in hand. Here are three Black
Watch products you should be using at home!

Clean up! With constant playing and using of de-
grading dry or wet cleaners, the output of your
video tapes has slowly diminished to an unac-
ceptable level and the VCR plays as if it has a head
cold! The culprit is most likely clogged and dirty
video and/or audio heads. The 3M Black Watch™
Head Cleaner Videocassette uses a patented mag-
netic tape-based cleaning formation to remove
head clogging debris. No foreign substances such
as cloth, plastics or messy liquids and no harsh
abrasive materials are present. The cleaner’s us-
able life is 400 cleanings or more!

It’s easy 1o use. Place the 3M Black Watch™Head
Cleaner Videocassette in the VCR and press the
Play button. A pre-recorded message will appear
clearly on your screen and an audible tone is heard,
telling you that the cleaning process is now com-
pleted. No guess work: you never over clean!
Priced at $19.95.

For the VCR! Once your VCR's record and play-
back heads are cured, and the unit plays like new,
consider using the finest videocassette you can
buy—the 3M Black Watch™ T120 Hi Pro VHS
4410 Videocassette. The 4410 is the highest per-
forming videocassette available today for use with
all standard format VHS recording hardware!

Here's what you hear and see.... A sharp, clear pic-
ture—brightest ever colors—freedom from streaks,
flashes and snow—outstanding high-fidelity audio
reproduction—optimum camcorder perfor-
mance—maintains recording integrity. 3M Black
Watch™ video tape is 100% laser inspected to
guarantee surface smoothness and drop-out free
performance. Priced at $8.00

You saw it here first! 3M Black Watch™ 0900
8mm video tape cassette loaded into your Hi Band
camcorder delivers the finest picture and sound
possible in the 8mm format. Extremely fine par-
ticles of pure iron alloyed with nickel and cobalt
deliver a video performance exceeding 400 lines of

horizontal resolution. You get the advantage of an
exceptional video image with superior audio re-

The creators are the masters
in manufacturing the finest
video products...

For the
clearest
pictures
you ever
record!

production. This means your Hi 8 format cam-
corder will produce the best video and audio def-
inition possible. With the 3M Black Watch™ 8mm
cassette, the recording capability and performance
of your camcorder will be significantly enhanced.
Priced at $14.95.

— e ey

| Claggk Inc. — 3M VHS Special Offer
P.O. Box 4099,
Farmingdale,
| New York 11735

|
1 Yes, | like your offer and here is my order for
3M Black Watch™ products!

Shipping and handling per order $4.00

Total Amount in U.S. Funds only $

|

| ____ 3M Black Watch™ 0900 Hi Band-120

| 8mm Cassette

I ($14.95 each) $

! ___ 3M Black Watch™ T120 Hi Pro VHS

| 4410 Videocassette

| ($8.00 each) $

|

| — 3M Black Watch™ Head Cleaner
Videocassette

: ($19.95 each) $

|

|

|

I New York residents add local sales tax.
| Canadians add $6.00 per order. No foreign
| orders. Do not send cash.

:Billmy 1 VISA [ MasterCard
| Card No.
| ExpireDate __/_/
I signature
I Name (Please print)
I Address

City

State ZIP

S p—p———— - —————
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A KPETERS

MOBILE

ROBOT KIT

CIRCLE 119 ON FREE INFORMATION CARD

Learn all about robotics while building the Rug Warrior.

ho can think of Star Wars
without remembering the
beeps and whisties of R2-D2

or the prim and proper behavior of
C-3P07? The antics of those and other
fictional robots through the years
have established in the minds of
many exactly what a robot should be.
However, when the seemingly lifeless
and stationary robotic "arms” of indus-
try are compared to the “droids” of
fiction, the “real-life” robots seem bor-
ing and lifeless. The Mobile Robot Kit
from A K Peters will change all of that.

Available for §289.95, the kit con-
tains all the processing, memory, and
sensor circuitry needed to build the
Rug Warrior—an educational and en-
tertaining robot that was featured in
the book Mobile Robofs: Inspiration fto
Implementation (available from A K
Peters for $39.95). To get the most out
of the kit, and fo make building the
robot a lot easier, that book should be
read beforehand.

What's Included. Before we go on,
it's important o mention that The
Mobile Robot Kit we received is not

the only version available. The kit we
reviewed does not contain any of the
mechanical components that facili-
tate movement (motors, gears,
wheels, etc). That is because some
robotics experimenters like to build
their Rug Warriors out of pre-existing
toy cars or even Lego construction kits
(as recommended in the Mobile
Robots book). Acomplete kit that con-
tains the mechanical parts, along
with a body for the robot, should be
ready by publication time, and will re-
tail for $450. For those who already
have the first kit, the mechanical parts
will be made available for about $§160
(the difference In price between the
two kits).

Now that we said what wasn't in our
kit, let’s look at what was. The “brain” of
the robot is a Motorola MC68HC11 mi-
crocontroller, which comes pre-in-
stalled on a single-sided, printed-
circuit board. The only other board
used in the robot is the tiny one onto
which the two-line, alphanumeric
LCD module is pre-installed.

Along with the microcontroller, the
main circuit board also contains a

MAX233 serial-port driver, which al-
lows the robot to be programmed by
either a PC or Mac, as well as a jack
that makes interfacing with a com-
puter possible. In addition, a 32K stat-
ic-RAM chip (the HY62256), an HC10
latch, and some supporting circuitry
were installed. Those components are
somewhat delicate, and having them
already on the board makes bullding
the project much easier.

The sensors that let the robot inter-
act with its environment have to all be
mounted on the circuit board. Those
include photoresistors, infrared obsta-
cle detectors, a microphone, a
pyroelectric sensor, and collision-ce-
tector bump switches. Also, the motor-
driving components and dual-shaft
encoders (which tell the robot how far
it travels) are included.

Asyou can see, quite a few compo-
nents make up the Rug Warriors cir-
cuitry (not including the various
resistors, capacitors, and switches in
the kif). To keep track of all of them,
and fo help determine if any parts are
missing, the kit comes with a handy
checklist.



The manual that comes with the kit
is well-written and concise. It serves
two purposes: First of all, it contains a
lot of helpful hints on building the
robot, which should make the project
easier to complete for those new to
electronics (we still recommend that
you read the Mobile Robot book be-
fore building the project).

Secondly, the manual contains a
guide tfo the Inferactive C program-
ming language that the Rug Warrior
operates with. That software is in-
cluded on afloppy disc (specify PC or
Mac when ordering). Those familiar
with the C programming language
should have no frouble understand-
ing the software. But for those who are
new to programming, there is some
good news. The software comes with
some pre-installed programs, so you
can have the Rug Warrior actually do
something while you're busy learning
Interactive C. We'll look at those
demo programs a little later.

Because our kit did not come with
the necessary parts to give our robot
mobility, we can't say what its like to
build the robot from start to finish.
However, we can say this: the printed-
circuit board is clearly labeled, mak-
ing parts-placement relatively simple.
Also, sockets are provided for the IC's,
which ensures that the sensitive com-
ponents will not be damaged by
heat.

How the Robot Works. To make our
review of the robot kit complete, A K
Peters sent us a working prototype of
the Rug Warrior to "play” with. But be-
fore we take a look at how it per-
formed, let’s briefly examine how the
robot works.

The Rug Warrior was designed
around the MC68HC11 micro-
controller so that every pin of that
chip is connected to a sensor or actu-
ator. Also, all of the internal hardware
features of the microcontroller (such
as the A/D converter and timer-coun-
ter) were used, which helped to keep*
the parts count low. That efficient de-
sign is what enabled the robot to be
built on a single board.

But what does all of the computa-
tional and interfacing hardware allow
the robot to do? Well, the Rug Warrior
can be programmed, using the Inter-
active C language, to interact with
the physical world in @ number of
ways. Each of its sensors (mentioned

earlier) can avoid, detect, or follow (or
all three) a particular stimulus. For ex-
ample, the robot can be pro-
grammed to avoid collisions by using
its built-in, IR proximity sensors.

What makes the robot fascinating,
however, is its capability of multitask-
ing and operating on a subsumpfion
program. Multitasking allows the
robot to seemingly perform several
“behaviors” at once, by engaging in
each in rapid succession, and then
repeating the behaviors in aloop. The
triggering of those behaviors can also
be set by using subsumption pro-
gramming, which assigns an order of
importance to the stimuli that the
robot can react fo. For example, the
Rug Warrior can be programmed to
roll around the room avoiding colli-
sions until it senses a person (using its
pyroelectric sensor). If that occurs, the
robot will start following the “infruder”
for a preset amount of time, and will
then resume its random wandering.

Of course, the preceding example
is a simple one. With all of the sensors
on the Rug Warrior, much more com-
plex programming can be carried out
by the robot. But if you feel like getting
your robot rolling immediately, you
can also use the demo programs that
come on the disc. They might not be
particularly exciting, but they are a
good way to test if your robot is work-
ing properly.

Demo Mode. The Rug Warrior we got
to review came with three Installed
demo programs: seek light, seek
darkness, and wait for whistle. Let’s
look at each:

In the “seek light” mode, the robot
moves around trying to find the
brightest area in a room (or, if you
shine a flashlight at it, the robot will
follow the beam). At the same time,
the subsumption programming lets
the robot use its IR collision detectors
to avoid crashing into anything. How-
ever, if for some reason the robot does
bump into an obstacle (its sensors
might be pointing too high, for exam-
ple), then the bump-detecting switch-
es will make the robot move out of the
way.

The next mode, “seek darkness,” is
similar to the previous one. In the sec-
ond mode, however, the robot looks
for the darkest area in the room, while
avoiding collisions, as described. We
found the robots ability fo determine

the darkest spots in a room quite inter-
esting. We doubt any human could
be that sensitive to shades of
darkness.

Finally, we put the robot info its “wait
for whistle” mode. That mode is a test
of the robots sound-detection ca-
pabilities. Whenever the robot detects
any loud sound (not just a whistie, con-
trary to the program’s name), it plays a
3-note tune. We think it would be fun
to experiment with frying to make the
Rug Warrior produce an R2-D2-like
sound every time it *hears” a noise.

With the Moblle Robot Kit, and some
ordinary electronics tools, you can
have a little Rug Warrior running
around your house in no time. For
more information on the kit, contact A
K Peters directly at the address given
in the box below, or circle no. 119 on
the Free Information Card. | |

FOR MORE INFORMATION
A K Peters, Ltd. Sl
289 Linden Street -
Wellesley, MA 02181
Tel. 617-236-2210

Earn $1000

A Week While You Learn High
Paying VCR Repair.

Earn While You Learn . . .
Secrets Revealed . . .

Train at Home
If you are able to
work with small
hand tools and pos-
sess average me-
chanical ability, you
could eam top dol-
lar part time or full
time. Ourlearn by doing method teaches you how
to work on VCR’s without boring unnecessary
electronic basics.

For Free Information Package Send Coupon to:

Foley-Belsaw Institute, 6301 Equitable Road,
Kansas City, MO 64120

(Check Ons Box Only)

rm ] VCR Repair, Dept. 62318 —}
HighPaying ] Computer Repair, Dept. 64216
| camer L1 1v/Satelie Dish, Dept. 31103 |
| L1 Advance VCR Repair Dept 85041 |
m O3 Camcorder Repair, Dept. 86051 I
| [ Fax Repair, Dept. 67051

| Since 1826 (1 Printer Repair, Dept. 68050 |
| Name |
| Address |
| oy |

CIRCLE 154 ON FREE INFORMATION CARD

N  sowonoe|3 seindod ‘G661 sunp



June 1995, Popular Electronics

[
@

What Do These Prestigious

Companies Have In Common?

I.eadership in electronics is not

Aerovox. E o just a matter of designing

A COMPANY QF

products better and

DC Film and RFl Suppression Capacitors, Aluminum 1
Electrolytic and AC 0il Capacitors, EMI Filters Dale Electronics, Inc. Fixed Ceramic Capaators, Yanable Capacitors and manufar.tunng .them better, but
Resistors, Networks, Oscilator, Displays, Resistors, Crystal Oscilatons, Ceramic Filers, also of marketing them better.
splays g
Inductors, Thermistors, Connectors, & Resonators, EMI Filters, Hybrid Circuits and more. And the SPOI'ISOI‘S of this
Transformers
AMP e Panasonic message understand that better
. / b_ltp " (@ 4 . .
ElecricalElecronic Connectors, I Sockets, @ AN Industrial Company service to customers requires
OB Swinches INDUSTRIES, INC sisnors, fesons, Nerwirks: Ceiiamic, Fi, ST e Besk
Batteries: Computer, Cordless Phone, Laptop, Electrolytic, Double Layer Capacitors, effmwely mvolvmg distributors
Scanner, Alarm and Medical Potentiometers, Switches, Inductors, Filters, as part of their marke[ing
’ SH Antennas: Cordless Phone and Scanner Resonators, Vanstors, Thermistors
AD Engineering, Inc. teams.
Motor Run Capacitors, HID Lighting C wine anp casrLe L.p.  Philips Components % 4
e h;"'::f ey y = e Distributor involvement means
——‘)\’ﬁ . Resistors, Ferrte Componens lower prices, quicker deliveries,
-_— Whomimam Hocwlyic, Film & (sramic Copacions better service over-all. The

/5; E.‘.T.N Buyer wins...the Seller wins.

gy e i b e g ey ael) Distributnrs help achieve

oidier, Mo, Peglops o punds marketing leadership. So does
the manufacturer's involvement

in the Components Group of

Minsature and Subminature Coaxial
Connectors and Cable Assemblies.

JAVAL CORPORATION

MLC, Tantalum and Thin Film Capacitors, Resistors,

through

distributors.

They belong

Networks, Integrated Passive Components, 'F'.Fa-fl?f‘.wc‘s : i i
Trmmers, Oscillators, Resonators, Filters, Piezo Quartz Crystals, Clock Oscillators, Surface Mount to the ELLLA. the E.IuEtronlc Industries
Devices, and Connectors Products, Programmable Dences Association. EIA fosters better

industry relations, coherent
industry standards, and the
sharing of ideas, which helps
one another and serves
customers better.

. They belong

A
GERNSBACK

PUBLICATION

1 ( »
ELECTROMNICS 11 YOLll

High Density and Industry Standard
Connectors/Subsystems Electronics Now Magarine

GAROL e QUAM

B Ty Loudspeakers and Commercial Sound Products

vendor list.

. In choosing your component
Encpokcsnd S i st 0. 84 supplier, look for the marks of

Power Supgly Cords Relays and Solenods ““Hm leadership--

- v, KEMET Rohm Electromes Division

X Bictretcs Corpartin R O i availabiity through distribution
Tubing, Conduits, Hose, Sleevings, Splices, Multilayer Ceramic and Solid Tantalum - membership in ELA.
Insulation and Cable Harness Products, Power Capacitors

Cords and Cordsets

.I ) Communicaﬁons :(OA\ SPEER Switches, Relays, Terminals, Indicator/Pilot

Instruments, Inc.

Our
70th

CII Midtex Resistors, SHT Tantalum Capacitors Inductors,  Lights, LED Indcators, Test Cip, Test Leads, Anniversary
. Resistor Networks, SHT Thermistors Cable Ties and Heat Shrinkable Tubing g
Relays and Solenoids Year
M T Y Electronic Industries
ALLOR Association/Components Group
Bussmann North American Capacitor Company 2001 Pennsylvania Avenue, NW.,
Fuses, Fuseholders, Fuse Blocks, and Fuse Tantalums, Aluminums, Sonaltertsk Ceramics, Tantalum Capacitors, Wet & Foil Capacitors, 11th Floor
Rccessories Films and AC's Resistor Networls, Resistor Capacitor Washington, D.C. 20006
Newwears, s Phone: (202)457-4930
CORNELL M Swiicheralt Fax: (202) 457-4985
L
DUBILIER tron Aaytosn Conpery - |
) ) e Gyl S Eamarney o, Pl il Committed to the competitiveness
ILF 0, Film, ::"';H and' m::" Hybrid Oscilators hudio Accessonis, Cable p'ﬁu of the American electronics

producer.



By John J. Yacono
Technical Editor
Windows Magazine

Readers
Observations

THINK TANK

WG‘II resume our basic-
electronics tutorial
theme this month, and look
at some letters from read-
ers who have examined the
work of their peers. It never
ceases to amaze me how
carefully the work on these
pages Is scrutinized by avid
hobbyists. It's also interesting
that many people come up
with nearly identical circulits,
as two of the letters will
indicate. But first, the tu-
torial.

So far we've looked at
voltage, current, and the
qualities of resistors. Let's
bring all that together with
an example of how a re-
sistor can be used to
protect a component from
excessive current. As we dis-
cussed, resistors limit current
flow. Excessive currents can
damage light-duty compo-

CURRENT
’ I
+
SOURCE OF R
CURRENT
WITH 3
VOL"r’AGE -

\

Fig. 1. Perhaps the most
common use of a resistor is
as a current limiter. Here one
is shown keeping the current
(I) produced by the voltage
(V) to a safe value for LEDI.

nents, so often times a
resistor is placed between
them and a source of cur-
rent to limit the current flow
to an acceptable level. Ap-
propriately, a resistor used
in such a fashion is called a
“current-limiting resistor.”

A common example of
current limiting Is shown in
Fig. 1. There, a resistor (R) is
limiting current to a light-

emitting diode (LED). You
needn’'t understand how an
LED works to understand the
function of the resistor. Suf-
fice it to say, LED's typically
cannot withstand much
current; anything over 0.015
amperes will usually cause
one to overheat and prob-
ably faii. The resistor’s
current-limiting nature will
protect the LED by limiting
the maximum current
through it, provided that the
resistor’s value is chosen
wisely. If the maximum cur-
rent allowed by the LED is
"I" and the applied voltage
is "\" the resistor’s value in
ohms should be:

R =W

You can increase the re-
sistor’s value a little to
provide a safety margin for
the LED. Note that the LED
could really be any compo-
nent in need of protection
from heavy current; that is
one of the most fundamen-
tal applications of a resistor.

If the current to be mod-
ulated is large in value, ifs
likely that a resistor could
heat up. So determining the
resistors wattage rating
would be important. For
that, use:

P=IR

where P is the power in
watts. Remember, go a lite
higher than the calculated
value to provide a margin
of safety.

SENSOR FOIL
PATTERNS

My sincere thanks fo
Roger W. Hamel of Cedar-
ville, Ml for the freeze-sensor
circult In the January 1995
Think Tank. Roger’s circuit
maintains my mobile-
home's water-closet tem-

perature above freezing,
without inflating my electric
bill. In building the unit, |
fabricated two PC boards:
one for the sensor and one
for the power supply.

Enclosed are the PC
layouts | used for Roger's
freeze-sensor circuit (Fig.
2A) and 12-volt power sup-
ply (Fig. 2B). The foil patterns
are well-annotated and
should be self-explanatory
for most hobbyists. However,
| need to describe a few
changes that | found nec-
essary.

The power-supply PC
board uses a V5048 full-
wave bridge-rectifier; a
2200-uF 50-WVDC, axial-
lead, electrolytic capacitor;
and a 7812CV voltage reg-
ulator. | substituted a 4-pin
DIP PS2501-1 for the AN25
and used a 2N4401 for @1 (I
couldn't find the AN25 but
already had the 2N4401). |
also used a 10-amp solid-
state relay that is switched
by a 12-volt DC signal
(again from my parts stock).

Also notice the two “JMP”
markings on the sensor PC
board. They call for a
jJumper wire to connect the
two points (the PC board is
single-sided and | couldn't
avoid that jumper).

| believe all the other PC
board markings concur with
Roger's schematic and
should be understood by
most readers of your maga-
zine.

—Peter M Brenner Ill,
Webb City, MO

With regard to Roger’s
bridge rectifier, any sub-
stitute (integrated or made
of discrete diodes) that can
handle one amp and 50
volfs in reverse should work
fine. As | always point out for
AC circulfs, firmly secure all

soluooa3 Jejndod ‘G661 suny
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Fig. 2. A helpful reader was so happy with the freeze-sensor
circuit, he's provided us with foil patterns for it (A) and the

power supply he uses (B).

AC connections and an-

chor any wires carrying line
current.

WHOSE CIRCUIT?

| fried to fix a commercial
test light a few years ago,
but destroyed it trying to
get the unit apart. The P-
channel FET in it didn't have
markings, so | tried using
every FET Radio Shack had,
in a circuit of my own de-
sign. After half a dozen tries,
the fransistor | found that
worked was a BS170
MOSFET. The MOSFET (no
longer sold at Radio Shack,
but available from a
number of sources includ-
ing Thumb Electronics, PO.
Bax, 344, Marysville, Ml
48040) is in a small pack-
age (T0-92) and has a

Fig. 3. Apparently, this
circuit is a favorite of more
than one reader. It has
appeared in this magazine
twice already! Note that the
BS170 used in the original
version is easier to find than
the VN2221.

built-in diode to help pre-
vent damage due fo static
electricity.

| figure that information

would be of interest to Think
Tank fans, because my cir-
cuit appeared not only in
my first published article,
Cordless Car Test Probes
(Popular Electronics, Janu-
ary 1990), but with a
variation In the MOSFET In a
Think Tank letter submitted
by Jay Hawthorne appear-
ing in April 1994 as well (see
Fig. 3). Anyway, the me-
chanics in my garage and |
have been using my home-
made cordless test lights
daily for at least 5 years.

—Mike Glamportone,
Marysville, Mi

| guess great minds do
think alike. Thanks for the
part reference. | was having
difficulty locating the
MOSFET called for in the
second circuit myself,

CAR-AUDIO SUPPLY

| just received the De-
cember Popular
Electronics. | was very inter-
ested in the Car-Audio
Supply in Think Tank. | re-
cently built a somewhat-
similar unit, but it is limited
to the one-amp capacity
of the LM317T, and | was
looking for a way fo in-
crease the current
capacity. Because the unit |
built is similar, including the
dual-voltage switch (52), |
can offer a few tips on that
type of circuit. First, with
minor changes in the cir-
cuit, C2 can be eliminated
(see Fig. 4).

In the circuit as it was
originally drawn, | do not
see any function for D2 and
R3. If a connection dot Is
drawn where the line from
D2 to R3 crosses the positive
Vout line, then R3 serves as
a load resistor to draw a
small amount of current—
when the output is open—
keeping the output voltage
somewhat steady. With the
extra connection, D2 serves
to protect @1. It also pro-
tects U1 to some extent.

Also, the text indicates a
current output of 10 amps;

to allow for the in-rush cur-
rent for the large
electrolytics as well, the val-
ues of F1 and F2 should be
a little larger, say 6 or 7
amps. (I would probably
have used a 2-amp fuse in
the primary of T1 instead of
F1 and F2) Also, BR1 is
shown as a 50-PIV unit. To
allow a larger safety factor,
that should be replaced
with a 100-PV unit, Trans-
former T1 is shown on the
schematic as a 30-volt cen-
ter-tapped unit, while the
text says it's a 24-volt center-
tapped one. The 24-volt
rating is more than suffi-
cient. The one-amp supply |
built will oGtput over 15 volts
(with S2 In position 2) using
an 18-volt transformer.

Last, the two potentiome-
ters, R4 and RS, are shown
as Ya-watt components. The
actual current through
them produces a dissipa-
tion of 0.16-watt, and if we
follow the old rule of dou-
bling the actual wattage, 1-
watt potentiometers should
be used. Fortunately, most
potentiometers listed in cat-
alogs are rated at 1 watt or
more, so finding one should
be no problem.

—Bill Stiles, Hillsboro, MO

| welcome the input. |
agree with the idea of a
single fuse. It would protect
the entire circuit from shorfs
(including line-current ones)
if placed between PL1 and
51. However, | still feel com-
fortable with the 50-PIV
rating of the bridge. By the
way, the connection dot for
the R3/D2/D1/&@1 junction lit-
erally fell off the artwork
before the schematic
made it to print.

BATTERY CHARGER
Regarding Joseph Gas-
kill's battery charger from
the June 1994 Think Tank, |
have used a current limiter
(see Fig. 5) to provide a
constant current (approxi-
mately 100 mA) to keep my
car battery up during stor-




Take the mystery out of videotape equipment . . .

MAINTAINING AND REPAIRING VCRs
THIRD EDITION

Now you can furn a broken VCR
info money in your pocket!

Get the professional guidance you need to quickly and
easlly service and repair almost any VCR . . . including
the lastest technology. Starting with the equipment you'll
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= Servo and control systems
« Necessary test equipment including the new
Sencore VC93 All Format VCR analyzer
« Camcorders
« Special VCR circults including HQ video and  [#*

& .

st di GET A
i e - FREE GIFT WITH
YOUR PAID ORDER!

Order Today and Get a FREE Bonus Gift!

Your satisfaction is always guaranteed
by TAB/McGraw-Hill. If are not
completely satisfied with your
selection, just retum it for a
replacement or a refund

Order your copy of Maintaining and Repairing VCRs
today and we’ll send you a professional 14-piece
Universal Test Lead Kit-absolutely FREE! Order

now . . .while supplies last!

TAB/McGraw-Hill, Inc.
P.O. Box 182607
Columbus, OH 43218-2607

CIYES! piecse nsh my copy of MANTANNG [ e e
AND REPAIRING VCRs. THIRD EDITION by Bob [ check or Money Order enclosed

o
€
3
Goodman (#023969-X). | have enclosed my pay- [0 Piease charge my credit card g
ment of 539 95 (plus $4.50 5&H and applicable state 0 — D L
and local tax). Please be sure to include my FREE )
Universal Test Lead Kit §
it OogEs 0O w s
m
e g8
ey Acct. No. g
STATE P Expiration Date ﬁ

Signature

_ S FOR FASTEST SERVCE ON{CREDITCARD ORDERS CALL TOLL-RE, 1 800 822-4156, 24 HOURS A DAY, *

Key=SPASPEA




2 June 1995, Popular Electronics

‘DEPENDS ON NE1
CHASSIS

Fig. 4. Reworking the car-audio power supply produces a unit that requires one less capacitor, a
smaller transformer, but a beefier bridge and fuses.

age. The value of R1 should
be selected to limit current
to the LED “charge” indica-
tor. Resistor R2 should have
a value of 10 ohms fo set
current limit to 120 mA ac-
cording to:

lour = 12R2

where R2 can range from
0.8 fo 120 ohms.

—William E. Lahr, Comp-
ton, CA

I've used the same cur-
rent limiter as a
compliance circuit for test-
ing components. However;, |
did not think fo add the
display LED. To calculate
R15 value, use:

R1 = (V,,, —14.75)/0.15

which indicates that V,,
should be a bit higher than
15 volts (af least 17.25) to
make R1 of a value that is
reasonably easy to find. The
extra voltage will also en-
sure a good frickle current.

FRUSTRATED IN
KANSAS

| just received my Oc-
tober issue of Popular
Electronics and you have
frustrated me again. On
page 24, Fig. 1 shows a
circult with four connec-
tions, POWER, CONTROL, +5v, and
&nD. | will guess that | con-
nect a five-volt power

AAA

ey
100

+0

TO
BATTERY

0

*SEE TEXT

Fig. 5. This current-limiting circuit is great for keeping lead-acid
batteries on their toes. All it needs is an appropriate transformer

to make it complete.

supply to the +sv and enp
connections, but that is only
a guess. | have no idea
what to connect to power
and conmroL, nor do | have
any idea how fo use the
circuit. | have ordered plans
to build a model boat that |
would like to radio control,
so | think | could use your
circuit if you would give me
more information.

| don't consider myself a
rank beginner in elec-
tronics. | teach computers
at the high-school level, so
obviously | have had some
courses dealing with logic
devices. This spring | took a
three-hour credit course in
beginning electronics at my
local junior college and got
an A. We studied things like
Kirchhoff’s laws, and built
circuits with transistors, di-
odes, logic chips, efc.

Brad Tompkins, who sub-

mitted the circuit, might
very well know how to hook
it up and use it—you might
very well know to hook it up
and use it. If so, many of
your readers probably also
know how to hook it up and
use it, so you don't feel the
need to explain it to the
few like myself who don't. If
that is the case, then ob-
viously | am subscribing to a
magazine that Is over my
head. Could you recom-
mend a simpler magazine
to which | might subscribe
instead?

—Chuck Lynn, Overland
Park, KS

I'm sorry you are having
such trouble. One thing
you've overiooked, which
might be causing you some
confusion, Is the ground
symbol (the “fifth connec-
tion”) in the circulf, As with
all the circulfs in our maga-

Zine, the posifive side of the
voltage source is con-
nected to the circuit at the
point with the arrow; and
the negative side is con-
nected where the ground
symbol is. That leaves us
with three connections, all
Indicated by circles. Circles
in our magazine somefimes
indicate a connection with
a circuit not shown. In this
case, the circuit is a servo
driver, so those poinfs con-
nect the circuit to a servo.
The rower and GROUND
connections for the servo
are self-explanatory be-
cause any motor obviously
requires them. As fo the
control-signal connection,
the author, Mr. Tompkins, ex-
plained it best when he
said: "A servo’ position de-
pends on the pulse width of
the control signal. That con-
trol signal is a high pulse
that is one millisecond wide
plus or minus 0.5 millise-
conds.”

Hopefully, that informa-
tion on our connection
designations will help you
enjoy our magazine more.
By the way;, | really can't
think of a single magazine
that would take the fime fo
answer questions on this
level. | think if you look
around you'll see that for
yourself.

Well, that rounds out an-
other column. Thanks to
everyone who participated.
If you'd like to take a crack
at sending in a circult, and
maybe getting a book,
from our library, write to
Think Tank, Popular Elec-
tronics, 500-B BI-County
Bivd., Farmingdale, NY
11735. 5]

“It's rejecting your CD-ROM."




Just like these
Fully Trained
Electronics
Professionals

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

Daniel Wade Reynolds

Industrial Electrician

Ore-lda Foods
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“CIE was recommended to me by my boss.
It was appealing since | could study at my
own pace al home and during business
travel.”
Dan Parks

Manager/Consumer Products
Analog Devices, Inc.

“I loved the flexibility CIE offered. It was the
only way | could continue both school and
my demanding job."

Britt A. Hanks

Director of Engineering

Petroleum Helicopters, Inc.

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

Missile Electro-Mechanical Technician
U.8. Air Force

“Completing the course gave me the ability
to efficiently troubleshoot modem
microprocessor based audio and video
systems and enjoy a sense of job security.”

Threshold Audio & Video

Graduate with an Associate
Degree from CIE!

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

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

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

IT'S THE ONLY SUBJECT
WE TEACH!

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

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

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

CIE pioneered the
first Electronics
Laboratory

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

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

Send for CIE's FREE Course Catalog and |

a'Cinas of G, Sines 1954
See How We Can Help Your Career TOO! Lu m wm mm mm s me mm s

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

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

Please Print Clearly

Name

Address

City

State ___ Zip

g
|

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

Veteran
AHE6

Active Duty
Cleveland Institute of Electronics, Inc.
1776 East 17th Street
Cleveland, OH 44114
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How fast was that car
going? Build this inex-
pensive, microwave-radar

speed gun and find out! A ‘6,

BY MARC SPIWAK

ars have speedometers built
‘ into their dashboards so that if

you are the driver or a pas-
senger, it's never a question as to how
fast you're going. However, you can
only guess just how fast a car is going
when it simply zips by you. So what
can you do if you're not a cop but are
still curious about speeders? You can
build this neat little radar gun in a
couple of nights and start making
those citizen’s arrests—just kidding!

Seriously, though, Speedy, the radar
speed gun described in this article, is
a great project. You can accurately
measure the speed of cars, airplanes,
horses, bicycles, boats, radio-con-
trolled models, and anything else that
moves. Speedy "clocks” speeds with
an accuracy of at least 1 percent, and
gives a readout in miles-per-hour on
two 7-segment LED displays. The radar
gun can also be made to display kilo-
meters-per-hour, meters-per-second,
or feet-per-second instead of miles
per hour, by replacing a single resistor.
Its maximum range varies depending
on what is being measured but is
about ¥a mile for an average-sized
car.

Speedy works on the principle of
the Doppler effect, which is the same
theory upon which all radar operate.
By plugging an earphone into the
earphone jack of the project, you can
hear the Doppler frequency shift of
moving objects. We'll talk more about
the Doppler effect later on.

The unit operates on 12-volts DC, so

Build a
RADAR
SPEED

GUN

o’

it's easy to power it from batteries or
the cigarette-lighter socket of any au-
tomobile. That means you can take
Speedy with you anywhere, One of
the best things about this project,
though, is that even though sophisti-
cated microwave circuitry is used,
there’s no critical tuning involved—just
two potentiometers that are very easy
to set.

You can build Speedy from scratch,
but be warned that several of the
components, including the micro-
wave transistor and the hot-carrier di-
ode in the projects oscillator board
are virtually impossible to obtain from
conventional hobbyist sources. Fur-
thermore, several microstrips that are
part of the oscillator board itself are
critical to the operation of the circuit.
Therefore, by far the easiest way to
build the unit is to buy the kit available
from the source given in the Parfs List.
The full kit includes everything you
need except two coffee cans and a
12-volt power supply. Readers of this
magazine can surely come up with a
12-volt supply, if not from their car bat-
tery, and coffee cans aren’t hard to
come by either.

The Doppler Effect. The Doppler
effect can be observed in any kind of
wave—sound, light, or radio. Basically,
the perceived frequency of a wave
will shift if the source of the wave is
moving with respect to the point of
observation. When a train goes by
blasting its whistle, a change in pitch is

heard as it goes by even though the
actual frequency of the train’s whistle
is constant. As the train moves tfoward
you, the frequency of its whistle will
apparently increase, and as it moves
away from you it will decrease.

The Speedy radar gun radiates a

frequency of 2.6 gigaheriz, and mea-
sures the shift in carrier frequency of
the returned echo signal. The fre-
quency shift Is then used to calculate
the speed of an object as it ap-
proaches or moves away. For every
mile per hour that the object is mov-
ing, the frequency is shifted 7.76 hertz
away from the original; the frequency
will be shifted higher if the object is
approaching and lower if its moving
away.
It doesn’t matter if the object is ac-
celerating or decelerating, because
Speedy’s display updates every 7
second. And even though the 2-digit
display can't show anything higher
than 99, it simply “rolls over” so that
you Just add 100 to the number you
see. In addition to the display.
Speedy’s earphone jack outputs the
Doppler-shift frequency in hertz. You
can listen to that tone or have some
other piece of equipment frigger offa
particular frequency—which trans-
lates into a certain speed.

Circuit Description. The Speedy
radar gun consists of two circuit
boards interconnected by a two-con-
ductor shielded cable. One of the
boards is a microwave oscillator that
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Fig. 1. Here's the schematic of the Speedy display-board circuit. That part of the radar gun receives the signal from the microwave-
oscillator circuit and displays the signal in miles-per-hour, with the value for R21 shown here. Replacing R21 (see text) will allow the
project to give readings in kilometers-per-hour, or other units.

mounts on a metal "gun” made from
two steel coffee cans. The oscillator
radiates a microwave signal and re-
ceives its "echo.” One conductor of
the shielded cable sends the dif-
ference between the echo signaland

the original back to a hand-held
readout unit that processes and dis-
plays the speed of a moving object.
Power is supplied to the oscillator from
the display unit by the other conduc-
tor in the shielded cable. The cable

connecting the two sections together
can be up to 300-feet long.

Figure 1 is the schematic of the LED
speed-readout board. That part of
the radar gun receives the difference
signal from the microwave oscillator



at the terminal marked “ring” on mini-
ature stereo-jack J1. The J1 terminal
marked “fip” supplies power to the
oscillator section. The received signal
is first low-pass filtered by U1-d, and
then amplified by U1-c. A high-pass
filter is formed by U1-q; at the output of
U1-q, the signal is split into two paths:
to transistor Q1, which drives an ear-
phone plugged into jack J2 at an au-
dio frequency, and to the display
section. Potentiometer R10, in con-
junction with op-amp U1-b, setfs the
gain of the unit, and is later on used to
adjust the sensitivity of the radar gun.

The signal to the display section is
squared up and has its pulse width
adjusted by U2-d and U2-a (two quar-
ters of either a CD4093 or MC14093
quad nano gate IC), and ends up, via
nano gate U3-d, at U4, a dual syn-
chronous decade counter. Then, U4-b
“counts” the signal and outputs a bin-
ary-coded decimal signal for the
miles digit shown by DISP2; U4-a is trig-
gered by U4-b and outputs a BCD sig-
nal for the tens-of-miles digit shown
on DISP1. Before those BCD's can drive
the 7-segment displays, however, they
have to be decoded by U5 and U6,
which are both 4511 BCD-to-7-seg-
ment-LED decoders. Proper timing,
with reset signals and clock pulses, is
set by U3-b and U3-a.

Potentiometer R22 is used to cali-
brate the radar gun. The value of re-
sistor R21, which is in series with R22,
determines the format of the Speedy
display (miles-per-hour, kilometers-
per-hour, feet-per-second, or meters-
per-second), but more on that later.
Integrated circuit U2-b is a clock os-
cillator that gates the signal at ¥
second, enabling the unit to count the
pulses that occur in ¥7-second peri-
ods, Power for the entire radar gun
(12-volts DC) is input at coaxial-jack
J3. From there it is distributed to the
rest of the circuit, and to the micro-
wave oscillator via jack J1.

The microwave-oscillator circuit is
shown in Fig. 2. Power for the oscillator
comes from the center conductor of
jack J1. The heart of the microwave
oscillator is the NEO21 microwave tran-
sistor, Q2. At the base of Q2 is a Va-
wave microstrip that sets the frequen-
cy to 2.6 gigahertz. The microstrip at
the collector of Q2 couples the signal
to the antenna in the can and fo the
anode of D2, a hot-carrier diode. Re-
flected signals from moving objects

METAL-CAN
ASSEMBLY*

MICROSTRIP* I

AA

-
AAA
RALS

LAAd

1 MEG

MICROSTRIP*

MICROSTRIP*

*SEE TEXT

Fig. 2. The microwave-oscillator circuit shown here radiates a frequency of 2.6
gigahertz and sends the shifted return signal to the display board for decoding. The
microstrips indicated here are specific traces on the circuit board that are actually

“components’ of the circuit.

Center the oscillator-board antenna in the Ys-inch hole, I’/s inches from the closed end
of the can, and solder it to the can assembly, completely filling the gap with solder.

are also picked up by the antenna in
the metal can. The reflected signal is
mixed with the oscillator frequency by
the hot-carrier diode, D2.

Sum and difference frequencies
appear at the base of @1. That tran-

sistor amplifies only the difference fre-
quency, though; that's because the
sum frequency is much too high for it
to respond fo. The signal is then fed to
the top conductor of J1 (the one that
connects fo the jumper) and on to the
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Fig. 3. Use this actual-size foil pattern to make your own display board.

PARTS LIST FOR THE
SPEEDY OSCILLATOR BOARD

SEMICONDUCTORS

Q1—2N3904 NPN transistor

Q2—NE021 microwave transistor

DI1—IN4148 general-purpose silicon
diode

D2—15599 hot-carrier diode

RESISTORS

(All resistors are Ys-watt, 5% units.)
R1, R6—10,000-0hm
R2—1-megohm

R3—1000-0hm

R4, R5—100-ohm

CAPACITORS

Cl, C2, C6—0.01-uF, ceramic-disc

C3—220-pF, 16-WVDC, electrolytic

C4, C5—I1-pF, 50-WVDC,
electrolytic

C7—0.001-p.F, surface-mount chip

capacitor (see text)

ADDITIONAL PARTS AND
MATERIALS

Jl—Miniature stereo jack

Printed-circuit-board materials,
miniature stereo plug, 22-gauge
bus wire, tin shield (see text), two
empty I-pound coffee cans (or
equivalent cans, see text), jumper
wire, solder, etc.

Note: The following is available from
Ramsey Electronics (793 Canning
Parkway, Victor, NY 14564; Tel.
716-924-4560 or 800-446-2295):
SG-7 Speedy Speed Radar Kit
(includes all parts and case—does
not include coffee cans and 12-volt
DC supply)—5$99.95.

T
o
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PARTS LIST FOR THE
SPEEDY DISPLAY BOARD

SEMICONDUCTORS

Ul—LM324 op-amp

U2—CD4093 or MC14093 quad
-Schmidt trigger NAND gate

U3—4011 quad NanD gate

U4—4518 dual BCD decade counter

U5, U6—4511 BCD to 7-segment
LED driver

DISP1, DISP2—LTS367P 7-
segment-LED-decoder display

D1—IN4148 general-purpose silicon
diode

D2—IN4001 silicon rectifier diode

Q1—2N3904 NPN transistor

RESISTORS
(All fixed resistors are Y4-watt, 5%
units.)

RI-R4, R13, RI8, R20—47,000-0hm

R5, R14, R17—10,000-0hm

R6—I-megohm

R7, RIS, R16, R19, R28—100,000-
ohm

R8, R9—22,000-ohm

R10—2200-ohm, PC-mount

potentiometer
R11—100-ohm
R12—3300-0ohm
R21—10,000-0hm (see text)
R22—10,000-0hm, PC-mount

potentiometer
R23, R24, R27—220-ohm
R25, R26—4700-ohm

CAPACITORS

C1—0.005-pF, ceramic-disc

C2, C12—220-pF, 16-WVDC,
e

C3, C11—0.001-p.F, ceramic-disc

C4, Ci3, CI5, C17-C19—0.01-pF,
ceramic-disc

C5— . ceramic-disc

C6, C9, Cl0, C14, C21—I10-pF, 25-
WVDC, electrolytic

'C7, C8—0.047-uF, ceramic-disc
. C16—100-pF, ceramic-disc

C20—33-uF, 16-WVDC, electrolytic
(see text)

ADDITIONAL PARTS AND
MATERIALS

J1—Miniature stereo jack

J2—Subminiature phone jack

J3—Power jack

Printed-circuit-board materials,
project enclosure, four ¥%-inch
threaded standoffs, two miniature

stereo plugs (should match 1), 12-

volt DC power source with plug
(should match J3), 2-conductor

shielded cable, hardware, solder,

jumper wire, etc.



unit’s display board through the coax-
ial cable.

Construction. It is a good idea to
build both parts of the radar gun on
PC boards, but only the microwave
oscillator must be built on a PC board.
Traces on that board form actual
components of the circuit (micro-
strips), which Is the only way to go at
such high frequencies.

The display board is slngle—sided
but the microwave-oscillator board is
made from double-sided glass-epoxy
material—the entire solder side is a
ground plane. The foil patterns of
those PC boards are shown in Figs. 3
and 4, respectively. Again, you can
make your own boards and obtain
your own parts, but it is strongly rec-
ommended that you build the project
from the kit.

You will need a coaxial cable to test
the unit, so you might as well build it
now. The cable should have two dif-
ferent colored conductors and a
shield surrounding them. A miniature
stereo plug is connected to each end
of the cable, with the shield soldered
to the strain-relief lugs of the stereo
plugs, and the conductors soldered to
elther of the other terminals; just keep

the colors straight at both ends of the’

cable. You could even solder the ca-
ble to both boards directly, eliminat-
ing the need for the plugs and jacks,
but that makes the radar gun less
convenient to use.

i

Fig. 4. The microwave-oscillator board
is double-sided, with the entire solder
side being a ground plane. The
component side is shown here.

a1
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Fig. 5. Use this parts-placement diagram when assembling the display board. You can
install the parts in any order you like, although starting with the IC's makes it easier
to locate the other components. The leads of J3 mount on the back of the board, and

the jack is held in place off-board by them.

A parts-placement diagram for the
display board is shown in Fig. 5. You
can install the parts in any order you
like, although starting with the IC's
makes it easier to locate the other
components. You dont have fo use
sockets for the IC’, although they help
prevent heat damage.

You will have to decide on certain
parts values before beginning assem-
bly. First of all, as mentioned earlier,

the value of R21 determines that
readout of the Speedy gun. If R21is a
10,000-ohm unit, the readout will be in
miles-per-hour; if it is @ 4700-ohm unit,
the readout is in kilometers-per-hour
or feet-per-second; finally, a 15,000-
ohm resistor will give a readout of
meters-per-second. Second, the val-
ue of C20 will depend on what IC you
use for U2. If it Is a CD4093, then C20

should be a 22-uF electrolytic capac-

sowos0e(3 seindod ‘G661 sun

»
-



June 1995, Popular Electronics

8

itor. If U2 is an MC14093 a 33-u.F elec-
trolytic unit should be used.

The two potentiometers are
mounted on the solder side of the dis-
play board so that the circuit can be
calibrated without completely re-
moving it from the case. Also, any disc
capacitors that are taller than the LED
displays should be mounted on the
back of the board and bent at an
angle if you are installing the board in
the case included with the kit. If you
are building from scratch, you must
decide on your own whether certain
parts should be mounted on the
back. The leads of power-jack J3 are
tack soldered on the back of the
board and the jack is held in place
off-board so that the power plug can
be plugged into the bottom of the
finished unif.

A red plastic lens installs on the in-
side of the top half of the kit's case. The
board then mounts to the case with
four threaded spacers and eight
screws. Again, if you're not using the
case from the kit, you are on your own.

The parts-placement diagram for
the microwave oscillator board is
shown in Fig. 6. Surface-mount ca-
pacitor C7 comes pre-installed if you
buy the kit, but observe caution sol-
dering that part if you're doing it your-
self. Other non-surface-mount parts

Fig. 6. Careful soldering and the
shortest possible lead lengths are
important on the microwave-oscillator
board. Any lead shown mounted over a
circular pad goes through the board and
is soldered on both sides, and all other
leads are tack soldered on the surface.
Note that JI mounts on the solder side.

5/8 INCH 1-1/8 INCH
|

| { o

2172

|—2mcHes —|

Fig. 7. This is the template for the tin
shield that covers the oscillator board.
The sides of the shield are bent up ar 90-
degree angles (where dotted lines are
shown) to form a cover. The opening is
for the antenna.

have some or all of their leads tack
soldered to the surface of the board
and some or all passed through a
hole and soldered on both sides of
the board. How do you tell which is
which? It's simple: Any lead shown
mounted over a circular pad goes
through the board and all other leads
are tack soldered.

The electrolytic capacitors have
wire straps soldered across them to
hold them securely in place. Be care-
ful when installing bare-wire jumper
JU3; it should not make contact with
the center frace shown below it in Fig.
6. Jack J1 mounts on the shield side of
the board and ends up being on the
outside of the shielded oscillator case
when complete. To complete the
ground plane, bare-wire jumpers JU1
and JU2 are soldered on both sides of
the board. A piece of 22-gauge bus
wire is soldered to the board to form
ANT. It Is trimmed down to 1.1 inches
in length from the edge of the PC
board.

Test and Final Assembly. At this
point you must check a few voltages
on the oscillator board before solder-
ing the shield to it; after the shield is in
place, the board is difficult to service.
Before checking the following volt-
ages, inspect the oscillator board
carefully for any faulty soldering or
misplaced components.

Connect a 12-volt DC supply to
power-jack J3 on the display board,
and connect that board to the os-

cillator board with the coaxial cable
you made earlier. The display will light
up, but at this point, what it shows is
meaningless. Now check for 8-volts
DC on the oscillator-board microstrip
that connects C3 to J1. There should
be about 6 volts at the collector of Q2,
and about 2.5 volts at the base of that
transistor. If all is well, turn off power
and remove the cable from the os-
clllator board.

Next, you are ready to solder the
shield to the oscillator board. Shield
dimensions are shown in Fig. 7, if you
are making your own. Use tin to make
the shield. The sides of the shield are
bent (where dotted lines are shown)
up at 90-degree angles fo form a
cover for the oscillator. Use a straight-
edge to help make sharp folds in the
shield. The opening shown is for the
antenna lead.

Next, fit the shield over the oscillator
board so the edges of the shield are
flush with the ground-plane side of
the board. Apply a bead of solder
around the entire perimeter of the os-
cillator assembly between the
ground-plane of the board and the
edges of the tin shield. You can also
apply solder to the joints in the comers
of the shield.

One-pound coffee cans have a di-
ameter of 3.875 inches, and two of
them soldered together at the ends
are 11 inches In length. Remove both
ends from the outer can and leave
one end on the can that the oscillator
will attach to. You can also use any
combination of cans with the same
diameter that equals 11 inches in
length, give or take an inch or two.
Solder the two cans together at the
ends; you might want to line up the
seams of the two cans for a neater
appearance. It's easier to solder the
two cans together if you tin the rims
first.

Next drill a Ya-inch hole, 174 inches
from the closed end of the can as-
sembly. Center the oscillator antenna
lead in the hole and solder the os-
cillator assembly to the can assembly,
completely filing the gap with solder.
Be sure to first sand off any paint from
the can where solder will be applied.
You can also mount a tripod attach-
ment or some other mounting
scheme to the underside of the can at
this time. Small screw heads protrud-
ing into the can will not affect the

(Continued on page 90)



While these features exist today only in a dream car from Buick, they likely
will make driving a dream-come-true in the next century.

utomakers are constantly un-
Aveiling concept cars that

provide a glimpse of the cars
and trucks of the future. Those drearr.
cars are used to fry new styling and
engineering ideas out on the public,
generate excitement about a com-
pany’s current products, and hint at
what is being developed behind
locked doors. On a few occasions,
such as with the Dodge Viper,
Oldsmobile Aurora, and Chevrolet Im-
pala SS, the concept cars are put into
production, with some changes, of
course.

Automotive historians generally
credit the 1938 Buick Y-Job as the first
true American dream car. Today,
dream cars are called concept cars.
Over the years Buick has built many
other dream cars like the LeSabre,
Wildcat, Questor, Bolero, and Sceptre.
Buick’s latest concept car, the pearies-
cent silver-gold XP2000, not only fea-
tures advanced styling but is really a
showcase for the electronics ex-

BY WILLIAM D. SIURU, JR.

pected on the cars of the 21st Cen-
tury. Of course, the implementation of
some of the technology will depend
on the development of Intelligent Ve-
hicles/Highway Systems (IVHS) and the
Information Highway. Lets see what
the car has to offer.

Vehicle Navigation. As expected on
a car of the 21st Century, there is an
on-board navigation system. The
XP2000% "Smart Arrow Navigation Sys-
tem"” uses a very user-friendly display
to guide the driver. An arrow indicates
recommended vehicle direction,
while distance, time to destingtion,
road names, and so forth are dis-
played nearby. The system also warns
the driver of the presence of emer-
gency vehicles or the color of the traf-
fic-signal lights that he or she s
approaching. The memory also con-
tains a “Yellow Pages“-style directory
of restaurants, services, and tourist at-
tractions.

Information from the Smart Arrow

Navigation Systern can be displayed
on either the heads-up display (HUD)
or the main color display on the Instru-
ment panel. The HUD projects data
onto the base of the windshield just
below the drivers normal line-of-sight.
The advanced HUD in the car uses
programmable, reconfigurable color
displays to provide whatever informa-
fion the driver chooses. Besides navi-
gation information, the HUD can be
reconfigured to allow the driver to
check speed, fuel level, and other im-
portant information without taking his
or her eyes off the road.

The instrument panel is a recon-
figurable, flat-panel, full-color display.
By selecting different screens, the driv-
er can obtain route-guidance infor-
mation from the navigation system or
use it as a normal instfrument cluster
with a speedometer, tachometer, and
various engine-status gauges. When
the vehicle is parked or under fully
automated control (more on thatina
moment), the flat-panel screen can
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be a display for a personal computer
or the entertainment system. An in-
frared remote link is used for the
“hookup” between the display, and a
notebook computer, TV or VCR.

Automatic Guidance Control. The
XP2000's Automatic Guidance and
Adaptive Cruise System is designed to
use wire-guidance systems proposed
for the Intelligent Vehicle Highway Sys-
tems of the 21st Century. Sensors un-
der the car can link the XP2000 to the
wire-guidance system. While that
hands-off “"Automatic Guidance”
might be farther in the future, "Adap-
five Cruise Control” is a nearer term
possibility. Here, the driver selects a
speed and following distance; the
cruise confrol automatically main-
tains that distance from the car
ahead. The system will instantly slow
the car and alert the driver if the vehi-
cle ahead slows or stops suddenly.

With completely robotic control,
driver and passengers could use the
car’s extensive communications ca-
pabilities for work or entertainment
during commutes and long frips. In
the automated-guidance mode, the
XP2000 reconfigures its color displays
and other features, fransforming the
cars interior info an office or enter-
tainment center.

Safety and Convenience Features.
The navigation system, climate con-

The XP2000's full-color, ﬂarpanl display is conﬁgud here to prsem' the normal

trols, entertainment system, and other
features can be activated by a voice-
recognition system. That allows the
driver’s hands to remain on the steer-
ing wheel at all times.

To make driving safer, especially at
night or in poor visibility, a Near Obsta-
cle Detection System uses radar to
frack objects near the XP2000 and
predict their motion relative to the car.
That information is graphically dis-
played on the head-up display. When
the vehicle is shifted into reverse, the
radar scans the space behind the
XP2000 and warns the driver of any
obstacle, using the heads-up display
and an audible tone. When the car is
in reverse, the systemn also adjusts the
outside mirrors downward to improve
rear visibility and reduce blind spofs.

Each driver of the XP2000 will have
a unique keyless fob, a more sophisti-
cated version of the flat plastic en-
capsulated memory chips already in
use. Like current ones, on approach-
ing the vehicle, a signal from the fob
unlocks the doors. Then, if it is dark, the
fob turns on the car's interior lights plus
the head lamps and backup lights,
providing good visibility around the
car. There are also “puddle lights” un-
der the rocker panels to illuminate the
area beneath the doors making ice
or other hazards more visible.

A feature called “"Customer’s
Choice” allows drivers to tailor many
features of the car to their personal

information on speed, engine rpm, and status of the engine. Information from the
Smart Arrow Navigation System is shown on the heads-up display just above the top of

the steering wheel

taste. Each driver is identified by an
electronic code in their keyless fob. As
the driver approaches the car, a dig-
ital signal from the fob tells the
XP2000's computers to adjust the seat,
steering column, outside mirrors, cli-
mate control, and entertainment sys-
tem to the preferences of that driver.
The dynamic response of the car, in-
cluding steering effort, fransmission-
shift points, engine response, and sus-
pension feel, can also be pro-
grammed using Customers Choice.
To start the car, the driver inserts the
fob into a slot in the instrument panel
and presses it momentarily. A security
code in each fob adllows the car to
start only if an authorized fob Is used.
To stop the engine, the driver simply
removes the fob from the slot.

There are eight air bags to protect
all the XP2000's occupants, one each
in the steering and instrument panel,
two in the backs of the front seats and
one in each of the four doors for side-
impact protection. In the event of an
accident severe enough to deploy an
air bag, the vehicle computers can
be programmed to automatically call
the police and ambulance.

With the XP2000, you never have to
worry about being short of cash for
gas or folls. A slot in the instrument
panel accepts a GM “Smart Card”
credit card with an integral computer
memory. The Smart Card can pay for
fuel, food, or other services. It can au-
tomatically pay tolls, so the car can
pass through toll booths without stop-
ping. Smart Cards could also carry
the driver's medical records and per-
sonal history.

Sensors thoughout the XP2000
monitor all critical functions from the
condition of the engine to the air
pressure In the fires. If those sensors
sense a problem, the driver will be
alerted and the system could even be
programmed fo automatically notify
Buick’s Roadside Assistance service. In
some cases, the malfunction might
be fixed by software adjustments au-
tomatically transmitted from a Buick
dedler.

While the 1938 Y-Job never be-
came a real vehicle, many of its fea-
tures found their way into the Buicks of
the 1940%. Similarly, while the XP200
will also likely remnain a dream car,
many of its features will likely appear
on real-world Buicks during the next
few years. |



BY JAMES J. BARBARELLO

very now and then, you come

across an electronic compo-

nent that is easy to use in an
application. Such a device is National
Semiconductor's ADC0831—a single-
input, 8-Bit, Serial Input/Output (/O),
Analog-to-Digital (A/D) Converter. For
standard 0- to 5-volt-input applica-
tions, all you need is the ADC0831 and
a 5-volt power supply; no additional
components are required! The
ADC0831 output can connect directly
to any of your PC’s available parallel
ports.

Many applications, however, use
multiple Inputs that don’t span the
complete 0- to 5-volt range. For in-
stance, temperature sensors span-
ning the —40 to +125°F range will
typically vary their input by only one
volt or so. With the addition of fwo
potentiometers, the ADC0831 can be
adjusted to provide the full 255 steps
inherent in an 8-Bit A/D converter over
a smaller input-voltage range. with-
out the need for op-amps or other
analog scaling devices. That range
can also be adjusted to begin at a
voltage other than zero volts. Then, by
adding a single, common multiplexer
IC. up fo eight input devices can be
connected.

The result of those preceding addi-
tions is the A'D Converter described In
this article. It is a circuit that has a non-
critical layout, so it can be built on a
low-cost prototyping board. Also,
what’s great about the project is that it
can be built for under $25. Even if you
add eight temperature probes (as is
done in an application that will be
dealt with later), the cost can stay un-
der $50! Don't think that the low price
means low performance, however.
Depending on the speed of your PC,
the circuit can capture 1000 or more
samples per second.

The ADC0831. One useful feature
of the ADC0831 is that its analog, zero-
input-voltage value can be offset; the
voltage-reference input can be ad-
justed to allow encoding any smaller,
analog voltage span to the full 8 bits
of resolution (with a +1 least-signifi-
cant-bit error). As a result, it can oper-
ate ratiometrically or with a 5-volt-DC
voltage reference; no zero or full-
scale adjust is required. The ADC0831

Eight-Channel
A/D Converter

Let your computer interface with the physical world.

is TIUMOS-I/O compatible. It operates
from a single 5-volt power supply over
a 0°C to 70°C temperature range,
consuming only 15 milliwatts. The con-
version time of the chip is 32 microse-
conds.

As shown in Fig. 1, the ADC0831 is an
8-pin IC. Operation is enabled by
placing a logic low on pin 1, the chip
select (CS). Data is sent out of pin 6
(Douy). and the IC requires a clocking
signal at pin 7 (CLK). Power is applied
to pins 8 (V) and 4 (GND). The input
signal is provided fo V,, +, which is pin
2. The zero-conversion reference volt-
age is provided to V,, — (pin 3). Finally,
the voltage representing the range of
the 8-bit conversion is provided to V,
(pin §).

Figure 2 shows the timing diagram
for the ADCO0831. In our application,
the CLK (clock) signal will be derived
from the PC's parallel port, and the
Data Out will be sent to the parallel
port. To begin, a conversion is initiated
by first pulling the TS line low. That line
must be held low for the entire con-
version. The ADC0831 then waits for a
start bit, Next, the clock s provided to
the CLK input. On the falling edge of

the first clock pulse, the Data Out
(Do) line comes out of its high-im-
pedance state and provides a lead-
ing zero for one clock period. Each bit
of the converted voltage level (be-
ginning with the most significant bit,
and proceeding through the least sig-
nificant bif) is made available on the
D, line, beginning with the falling
edge of each succeeding clock
period. After eight clock periods, the
conversion is completed. The D, line
goes info the high-impedance state
again when the TS line returns to the
high state.

While the ADC0831 can be used in
the standard 0- to 5-volt input mode,
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Fig. 1. This is the pinout of the
ADCO0831, which is the heart of the AID
Converter.
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Fig. 2. Here's the timing diagram of the ADCO0831. In the application discussed in the
article, the CLK signal is derived from a PC's parallel port, and the Data Out is sent

to the same parallel port.

both its minimum analog input-volt-
age and full-scale voltage values can
be adjusted. When the V,, — pin Is bi-
ased to other than ground, the con-
verter will output a 0000 0000 digital
code for that minimum input-voltage
value. The voltage value applied to
Vot determines the analog input-volt-
age value that will produce the full-
scale digital code (1111 1111). The sum
of V,— and V,,, must be less than or
equal to 5 volts. For instance, by ap-
plying 2.3 volts fo V,, —, and 1.28 volts
to V,¢r an analog input voltage of 2.3
volts will produce a digital code of 0,
and an input of 3.58 (2.3 + 1.28) will
produce a digital code of 255. That
provides an effective resolution of
1280 mV/256 counts, or 5 mV/count.
That is four times the standard resolu-
tion of 19.53 mV/count (5000 mV/256
countfs) that an 8-bit A/ID converter
would provide without the ratiometric

capability.

The 4051. As mentioned earlier, for
our application of the ADC0831, we
will need to use an 8-channel multi-
plexer, the 4051. Figure 3A shows the
pinout of that IC. Power is normally
applied fo V4 (pin 16), and ground to
V,, (pin 8); however, in our application,
we'll connect V,, (pin 7) to ground
also.

Three inputs—A, B, and C—form a
binary counting scheme (as indicat-
ed in the fruth table in Fig. 3B). The
binary number input to the A-B-C in-
puts selects the same-numbered
channel in the chip. That selected
channel is connected to the COMM
terminal (pin 3) through the 4051%s in-
ternal circuitry, which adds a few-hun-
dred ohms of resistance In series
between the selected channel and

- Vg |16
iy wpe| 16
—2{ comm e 14
N P
— 3"

— 1 L
_TV- B 10
8 lv, cl-2

A
INH c B A "ON"
0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 8
0 1 1 1 7
1 X X X | NONE
B

Fig. 3. The pinout of the 4051 8-channel
multiplexer (A) shows all of its inputs
and output channels. As the truth rable
(3B) shows, three inputs—A, B, and C—
form a binary counting scheme. The
binary number input to the A-B-C inputs
selects the same-numbered channel in
the chip.

pin 3. If the INH (inhibit) line (pin &) is
brought high, pin 3 is disconnected
from all inputs, regardiess of the A-B-C

input.

Temperature Sensors. The AD
Converter described in this article will
be put to use as a temperature mea-
surer and data-logger. Let's take a
look at the sensor that will make that
possible: It is the LM335—a precision,
easily calibrated, temperature-sensor

integrated-circuit. Shown in Fig. 4, that
three-terminal device comes in a
plastic TO-92 package. Operating as
a 2-terminal Zener, the LM335 has a
breakdown voltage directly propor-
tional to absolute temperature at
+ 10 mV/°K, with the extrapolated out-
put of the sensor going to a zero-volt
output at 0°K (- 273.15°C).

7 &

Fig. 4. This is a bottom view of the
LM335 temperature sensor, showing the
pinout configuration of its internal
circuitry.

With less than a 1-ohm dynamic im-
pedance, the device operates overa
current range of 400 pA to 5 mA, with
virtually no change in performance.
When calibrated at 25°C the LM335
typically has less than a 1°C error over
a 100°C temperature range. Unlike
other sensors, the LM335 has a linear
output. The sensor operates over a
range of —40°C to +125°C.

Errors in output voltage versus tem-
perature are only slope or scale-fac-
tor errors, 50 a slope calibration at one
temperature corrects all tempera-
tures. The output voltage of the device
(calibrated or uncalibrated) can be
expressed as:

V() = V(t) x th,

where V(1) is the output-voltage read-
ing at an unknown temperature, V(t,)
is the output voltage at the reference
temperature, tis an unknown temper-
ature in °K, and 1, is the reference
temperature in °K. By knowing three of
the preceding variables, the other
one can be easily solved for.

Knowing that°K = °C — 273.15,and
°C = (°F—32)/1.8.itis possible to figure
out the output voltage of an LM335 for
any given Fahrenheit temperature.
That voltage would be equal to:

((x°F — 32)1.8 + 27315) x .01

where x Is the Fahrenheit tfempera-
ture. The first term ((x°F — 32)/1.8) con-
verts the Fahrenheit temperature to
centigrade. The addition of 273.15
converts the centigrade temperature
fo Kelvin. Finally, the 0.01 multiplier (10
mV/°K) converts the temperature to



LISTING 1

REM* ADCO831 with Up To 8 LM335 Temperature Probes
REM** V940126, ¢ 1994 JJ Barbareilo

- REM*

REM* INITIALIZATION **

REM!

1 ON ERROR GOTO errortest

2 CLS : DEFINT A-S: DIM , lempcorr(8)

3 FORI=0TO T:a(l=27L hEXT

4 channel = 1

5 temp$ = " ###" + CHR$(248) + “F"

L b bbb bbb b bbb b bbb bbb bbb b e
R

‘GET SETUP DATA FROM FILE (If no file, error occurs. +
* Then execution jumps to errortest subroutine). +
B o Rt St B e Ao

Tt

6 OPEN "ADC831.DAT" FOR INPUT AS #1

7 LINE INPUT #1, vinminus$: xsupplyl =
VAL (vinminus$)

8 LINE INPUT #1, vinplus$: xsupply2 = VAL(vinplus$)

] LINE INPUT #1, add$: add = VAL(add$)

10 LINE INPUT #1, numberchannels$: channels =
VAL (numberchannels$)

1 LINE INPUT #1, delay$: delay! = VAL(delay$) /
channels

12 FOR i = 1 TO channels

13 LINE INPUT #1, v§: tempcorr(]) = VAL(vS) - 2.732

14 NEXT i

15 datasource$ = “FILE ADC831.DAT"

:!‘EM jump.from.errortest.routine:

REM** SCREEN SETUP *

REM*

17 COLOR 15, 6: CLS : LOCATE 2, 15

18 PRINT "ADC-831 TEMPERATURE PROBE
PROGRAM. Press ESC key fo End.”;

19 COLOR 14, 6: LOCATE 3, 26: PRINT "Data Source:

, datasource$

20 VIEW PRINT 5 TO 24: COLOR 15, 1: CLS

21 LOCATE 6, 19

22 PRINT USING "Vin Range is # ### to # ###v";

xsupply1; xsupply? + xsupply2

23 LOCATE 6, 48: PRINT USING “(## ##m\/Step)";
xsupply2 / 256

24 LOCATE 7, 10: PRINT USING “# Active Channels";
channels

26 LOCATE 7, 28: PRINT USING "Using Parallel Port at
#### Decimal"; add

26 LOCATE 7, 84: PRINT "(*; HEX$(add); "H)"

27 LOCATE 8, 24

28 PRINT USING “"Channel Scan Time Is #### #
seconds"”; delay! * channels

29 COLOR 3,1

30 FOR | = 1 TO channels

N LOCATE 10,i"8+2

a2 PRINT USING “#.###v"; tempcorr());

a3 NEXT i

34 LOCATE 9, 23: PRINT "TEMPERATURE PROBE

= CORRECTION FACTORS"

ittt
'DRAW BOXES ON BLACK BACKGROUND FOR VOLTAGE &
TEMP DATA +
B I
e et
LOCATE 11, 8: PRINT CHR$(201);
FOR = 1 TO 8: PRINT STRINGS(7, 205);
CHR$(209); : NEXT |
LOCATE 11, 72: PRINT CHR$(187)
FOR | = 12 TO 16: LOCATE |, 8: PRINT CHR$(186);
FOR j = 1 TO 8: PRINT SPACE$(7); CHR$(179); :

NEXT |
LOCATE i, 72: PRINT CHR$(186)
NEXT i
. © LOCATE 13, 8: PRINT CHRS(204);
FOR = 1 TO 8: PRINT STRINGS(7, 205);
CHR$(216); : NEXT |
LOCATE 13, 72: PRINT CHRS(185)

RE8E B8BE 48

&

LOCATE 15, 8: PRINT CHR$(188);
FOR | =1 TO 8: PRINT STRINGS(7, 196);

97); : NEXT |
LOCATE 15, 72: PRINT CHR$(182)
LOCATE 17, 8: PRINT CHR$(200);
FOR | = 1 TO 8: PRINT STRINGS(7, 205);
CHR$(207); : NEXT |
LOOA‘I‘BH.?Z:PRINTOI-RS“M)
FORi=1TO 8: LGINCAIE 12,7~ &+ PIT USING
*CH #"; i; : NEXT

REM™ SAMPLING CODE *
REM

3 22 888 33

start:

begin! = TIMER

WHILE (TIMER - begin!) < delay! * .95: WEND
LOCATE 12, channel * 8 + 2: COLOR 0, 7

PRINT USING “CH #"; channel; : COLOR 7,0
WHILE (TIMER - begin!) < delay!l: WEND
aclivech = (channel - 1) * 4

OUT add, activech + 2: REM: Select 4051 channel
(1-8) which is input 0-7

FOR i =1 TO 100: NEXT i

OUT add, activech ', C+ 07REN: S&TS™ lovBLK low.
OUT add, activech 1 ++ 1: OUT add, activect 0: REM:
Pulse Clk Hi/low, keep CS* low

OUT add, activech + 1: REM: Pulse Clk High

i=7

WHILE | > -1

OUT add, activech + 0: OUT add, activech + 1
jsum = jsum + (INP{add + 1) AND 64) * a{j): REM:
Get Bit J. Result is 64 or 0.

juje

WEND

Jsum = jsum / 64: REM: Divide by 64 once, not each
time in jsum calc.

LOCATE 14, channel * 8 + 2

voltreading = xsupply1 + jsum * (xsupply2) / 255
PRINT USING "####v"; voltreading

LOCATE 16, channel * 8 + 1

tempreading = (voltreading + tempcorr{channel) -
2.332)/(.01/1.8)-40

Mm«mmmuwdmmw
MHJhCthlondmanqc

222 33828

338 83882

aazda

IF tempreading < -40 THEN
PRINT CHR$(32); 25)
ELSEIF tempreading > 126 THEN
mrm):m.u).
PRINT USING temp$; INT(tempreading + .9)
ENDIF
COLOR 7,1
LOCATE 18, channel * 8 + 3: PRINT USING "###";
jsum
COLOR 7,0
jsum = 0: REM: Clear Jsum

LOCATE 12, channel * 8 + 2

PRINT USING "CH #"; channel;

channel = channel + 1: IF channel = channels + 1
THEN channel = 1

a$ = INKEY$: IF a$ = " THEN GOTO starl

IF ASC(a$) <> 27 THEN BEEP: GOTO start
VIEW PRINT: CLS : LOCATE 18, 1: END

ERROR HANDLER **

errortest:

IF ERR = 53 THEN

xsupplyl = 2,332

xsupply2 = 3.248

add = 888

channels = 8

FORI=1TOS: = 0: NEXT i

datasource$ = "DEFAULT VALUES"

RESUME jump.from.errortest.routine

103 ENDIF

104 LOCATE 12, 20: PRINT "UNDEFINED ERROR.
Unable to continue”

105 LOCATE 18, 1: END

§§§83ﬁ882§§§883 8BE28 KRBB28IIN
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an output voltage. So, if we want to
measure temperature between
- 40°F and +125° we would have to
figure out the associated output-volt-
age range. The voltage associated
with —40°F is:

((—40 — 32)1.8 + 273.15) x .01

which equals 2.332 volfs. The voltage
associated with the upper end of the
range, +125°% Is:

(125 — 32)1.8 + 273.15) x .M

which equals 3.248 volts.

If we set the ADC0831s V,,— to
2.332 volts, and its V., to 0.916 volts
(the difference between 3.248 volts
and 2.332 volts), the ADC0831 will be
able to sense a voltage difference as
small as 3.58 mV (because 0.916
VI256 steps = 3.58 mV/step). That will
allow the chip fo resolve between
—40°F and +125°F (a 165°F tempera-
ture span) with at least a 1°F resolution,
because a 1°F change will produce a
voltage difference of 0.916 V/165°F or
5.5 mVI°E

Further, if we limit the temperature
span to asmaller range, the resolution
will increase. For instance, if we limit
the range to 25°; the output-voltage
range will be 0.139 volts. That will
create an ADC0831 resolution of
0.543 mVistep (0.139 mV/256 steps).
which is more than ten times smaller
than the 55 mV/°F response of the
LM335. Therefore, the ADC0831 will be
able to resolve 0.1°F over that smaller
range. As you can see, the ratiometric
capability of the ADC0831 allows us to
trade off range for greater resolution.

Circuit Description. The schematic
of the AID Converter Is shown in Fig. 5.
It is powered from a 9-volt battery, B,
the output of which is regulated by a
78L05, U1, to 5 volts. If a 5-volt source of
regulated DC is available, U1, C1, and
C2 can be eliminated.

The functions of the ADC0831 (U2)
and 4051 (U3) IC’s, were looked at ear-
lier. Potentiometer R1 allows the user
to set the minimum input voltage. The
setting of potentiometer R2 deter-

+ PL2 13_—— 1 4
l& = |J1 R3 * |10 5
—o— 22K 0 6
i ELE —O— a4 : PL1
- J2 R4
LM335 }-—o—"" , L 22K 0
|+, P4 o1 f-—o
us 5 R5
LM335 L 22K
+ P50 o2 )
X =y P A6 18 0
+ PLB v—0 A 4051
'. ,,_o_‘_- yw
mass |- ro || o
L o4 2.2K
oy EONLC A 1
- —o || R8
S [——o—o 2.2K 6
o LN e Aﬁz 7
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3 2
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—0—% 2.2K
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Fig. 5. The actual processing circuitry of this AID Converter consists of only four
parts: U2, U3, Rl, and R2. As you can see, eight temperature probes are used with
the circuit; however, they can be replaced with other types of sensors, as long as

resistors R3—-R10 are removed.

PARTS LIST FOR THE
A/D CONVERTER

SEMICONDUCTORS

UIl—T78L05 5-volt regulator,
i circuit

U2—ADCO0831 8-bit serial YO A/D
converter, integrated circuit

U3-—4051 analog multiplexer,

- integrated circuit

ADDITIONAL PARTS AND
MATERIALS :

R1, R2=—10,000-ohm, ¥-watt, 10- or
15-turn PC-mount potentiometer

R3-R10—2200-0ohm, Y-watt, 5%
resistor ;

Cl, C2—1-pF, 15-WVDC (or
greater), electrolytic capacitor

PL1—DB25 male connector and
hood

JI-J8—phone jack (see text)

B1—9-volt battery

Perforated-board materials, project
enclosure or wooden base, IC
sockets, 22-gauge wire, 7-
conductor wire, screws and nuts,
solder, hardware, etc.

Note: The following are available
from James J. Barbarello (817
Tennent Road, Manalapan, NJ,
07726). The A/D Converter Kit
(ADCO0831), consisting of all parts
listed above—$25.00. Enhanced
software (ADCO08318S), containing
source and executable code for
temperature-sensing (and other)
analog-input devices, and

mines the desired voltage span
(which effectively sefs the maximum
input voltage).

The AID Converter interfaces with a
PC through a DB25 plug, PL1. Note that
the numbers shown in PL1 relate to the
pin numbers of the DB25 plug, and of
course, the parallel port of the com-
puter. The Converter circuit contains
eight phone jacks, J1-J8, to interface
with eight temperature probes. Those
probes each contain one LM335
(U4-U11) and a phone plug (PL2-PL9).
Of course, in other applications, and
with the appropriate external circuitry,
J1-J6 can be used fo Interface with
virtually any other type of analog sen-
sor or signal.

Construction. The author’s pro-
totype was built on a perforated pro-
totyping board. Any other appropri-



PARTS LIST FOR THE
TEMPERATURE PROBES (8)

U4-Ul1—LM335AZ temperature
sensor, integrated circuit

PL2-PL9—phone plug (see mt)

mﬂed'wl' wire (WF)!
shrink tubing (Y-, %-, and %a-
inch diameter), solder, etc.

Note: The following are available
from James J. Barbarello (817
Tennent Road, Manalapan, NJ, -
07726). A kit of parts for a single
temperature probe ('I'P831)—
$5.00. A four-probe kit
(4TP831)—%$17.50; and eight-
probe kit (8TP831)—$32.50; are
also available,

ate construction technique can, of
course, be used. Regardless of the
technique used, when installing the
components in the circuit, be sure to
check their orientation (except for R3
through R10, of course).

If you have difficulty finding either
the ADC0831 or the 4051 locally, they
are both available from Digi-Key (PO.
Box 677, Thief River Falls, MN
56701-0677;Tel. 800-344-4539). Use IC
sockets for those IC's, and install them
last.

As shown in the photo at the begin-
ning of this article, the author’s com-
pleted prototype board was at-
tached to a block of wood using
screws and nufs (as spacers). Any proj-
ect enclosure can be used, however.
Phone jacks J1-J8 can be of any size;
just make sure you use matching
plugs for the temperature probes. The
jacks were mounted through holes in
the wood base in the prototype, but if
you use a project enclosure, the jacks
can be mounted on its cover. Con-
nect the jacks to the circuit with indi-
vidual pieces of 22-gauge wire, and
attach the ground points of the jacks
together and to the common ground
on the circuit.

Use a 7-conductor cable to make
the connections between the circuit
board and pins 2, 3, 4, 5, 6, 10, and 19
of the DB25 plug, PL1. To attach the
battery to the circuit, use a battery
connector with leads.

The next step is to build a tempera-
ture probe, or probes. Remember, the
A/D Converter can accommodate up
fo eight probes. To begin, hold an
LM335 with its flat side facing up and

HEAT-SHRINK A

(1/8-INCH DIAMETER)

Fig. 6. To protect the temperature probe
connections, three pieces of heat-shrink
tubing must be used. Heat-shrink A
prevents the negative lead from coming
into contact with the positive one (A),
heat-shrink B protects both leads (B),
and heat-shrink C covers the entire
probe (C).

the leads facing you (see Fig. 6A). Clip
off the left (ADJ) lead and bend the
center (+) lead to the left, as shown.

Next, strip about Ya-inch of insulation
from the ends of both wires in a twist-
ed pair. That twisted-pair wire, which
will connect the probe to the Con-
verter, can be as long as 50 feet with-
out affecting the probe’s accuracy.
Insert a ¥2-inch length of ¥s-inch-di-
ameter heat-shrink sleeving over one
of the stripped wires (heat-shrink A in
Fig. 6A). Solder that wire to the right
(—) lead of the LM335. Then, solder
the other wire to the center (+) lead
of the LM335.

As an initial checkout, strip about Va-
inch of insulation from each of the
wire's free ends. Connect the wire
from the center lead of the LM335

through a 2200-ohm resistor to a 5-
volt-DC source. Then, connect the
wire from the right lead of the LM335
to the power source’s ground. Using a
digital multimeter, measure the volt-
age across the signal and ground
leads. In a normal environment
(around 70°F), the DMM should read
around 2.95 volts. Place an ice cube
in contact with the LM335. The volt-
age reading on the DMM should be-
gin fo decrease. If you don't obtain
those results, check the probe’s wiring
and solder joints, .

If the probe works, remove the
power source and resistor. Push heat-
shrink A over the solder joint and
LM335 lead (see Fig. 6A). Using a por-
table hair dryer, or a match (be care-
ful not to actually touch the tubing),
heat the tubing until it shrinks around
the joint and lead. Push the two LM335
leads together, making sure heat-
shrink A keeps them fromn making con-
tact.

Push a 1-inch-long piece of ¥s-
inch-diameter heat-shrink tubing,
heat-shrink B, up the free end of the
twisted pair wire, and push it as close
to the body of the LM335 as possible
(see Fig. 6B). Apply heat as before to
heat-shrink B until it shrinks around the
two leads.

Push a 1%-inch-long piece of Y-
inch-diameter heat-shrink tubing
(heat-shrink C) over the LM335 and
down past the previously installed
tubing on the LM335 leads. Leave
about %s-inch of the LM335 body pro-
fruding (see Fig. 6C). Apply heat to
heat-shrink C. The last step in the
preparation is to connectthe wires fo
the plug. Make sure that the-polarity
matches that shown in the schematic.

The Program. Listing 1 presents a
QBasic program that performs
ADCO0831 control, data-capture,
data-display, and data-conversion
operations. It also uses a text setup file
that lets you customize operation
without having to change the actual
program. An enhanced version of the
program, which makes it easier to use
the Converter with other analog-in-
put devices, is available on disk from
the source given in the A/D Converter
Parts List. To better understand how to
use the Converter, lefs examine the
lines of the program.

Line 1 activates the error-trapping
routine. That is used to define default
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-] 2.345
| 3.567
.&mﬁel Port Address ] 888
[Number of Active Chanmls 0 ] 4
- otal Scan Time (The time it takes to haqin o ;
~ at channel 1, sample all active channels, Ll
~ and then come back to channel 1) ] 08
‘ [Temp Correction for Channel 1 ' 1 0.014
~ [Temp c\tametion for (:hannel 2 '] i 90 1
. rremp COMon for hlghwt aam charmal 1 0.03

values in case the setup data file is not
present. Line 2 dimensions the a array,
and the trempcorr array, which will hold
the temperature-probe correction
factors. Inline 3, the aarray is filled with
the powers of 2 (which we'll use later).
Lines 4 and 5 Initialize variables.

Line 6 accesses the setup file and
lines 7 through 14 retrieve the data.
The variable xsupprlyt corresponds to
Vi,—. the zero offset, and xsuppiy2
corresponds to V, . the voltage span.
The variable soo is the address of the
parallel port being used. CHANNELS IS
the number of channels to be used
(between 1 and 8), pewan is the delay-
time-per-channel, and TEMPCORR() is
the temperature-probe correction
factor for the different probes. That
value is used to correct for any small
variations in the responses of individu-
al LM335%, Lines 17 through 52 simply
do housekeeping on the screen.

If the setup file is not available (we'll
deal with that file later), an errorinline
53 will result, and execution will pro-
ceed to line 94, In that instance, the
variables needed for the program to
execute are defined in lines 96
through 100, and execution returns fo
the main program from line 102, If an
undefined error occurs, lines 104 and
105 identify that fact and end the pro-
gram,

The heart of the program is be-
tween lines 53 and 93. Lines 54 and 55
create a delay loop that suspends ex-
ecution until most of the time identi-
fied by peLan has elapsed. Line 57
displays the active channel, and line
58 completes the delay processing.

The active channel is used to set a
mask that will control U3, the 4051 mul-
tiplexer. For instance, if channel 4 is
active, we want to access U3’s "3" in-

put, because the channels are 1 fo 8,
and U3’ inputs are 0 to 7 (channels 1
to 8 correspond to jacks J1-J8). Thus,
the variable actmvecH is set to 12, or
00001100 binary (shown as bit 7
through bit Q). That value can then be
used to send a 1to pin4 of PL1 (bit2to
U3 A", a1to pin 5 of PL1 (bit 3 to U3
“B"), and a 0 to pin 6 of PL1 (bit 4 fo U3
*C"). Referring back to Fig. 4, that bit
pattern (or multiplex mask) selects U3’
"3" input.

Line 60 uses the multiplex selection
mask and adds 2 (binary 10) which
also keeps pin 3 of PL1 (CS) high. Line
61 provides some settling time, and
then line 62 brings the TS line low. Line
63 keeps TS low, and pulses the CLK
line (pin 2 of PL1) high and then low
again by bringing bit 0 high and then
low. Line 64 brings the CLK line high
again.

At that point in the program, we've
selected the input channel, con-
nected it through U3 to the input of U2,
activated U2 by bringing its TS line
low, and pulsed the CLK line one-and-
a-half times. Referring back to Fig. 2,
the next time the CLK line goes low,
data bit D7 will be available at the
Doyt PIN.

Acounterissetto 7 inline 65.Line 66
and 70 form a wHiLEWEND loop that will
count back from 7 to 0, performing
the commands in lines 67 through 69
each time through the loop (retriev-
ing data bits D7 through DO in the
process). Line 67 pulses the CLK line
low and then high again. Even though
we could read the data when the CLK
is brought low, pulsing it high again
(the middle of the clock cycle) en-
sures the data has settled before we
read it. Line 68 gets bit | and deter-
mines if it is high (returning a 64) or low

(returning a 0). The results of the eight
data reads are stored in ssum. Because
the actual value should be a 1 or 0
(not 64 or Q), line 71 divides the sum by
64 to arrive at afinal value between 0
and 255. Line 72 positions the cursor
at the correct area on the screen to
display the data for the selected
channel.

Line 73 converts the 0-255 value
into the appropriate voltage using the
Vin— (suerv) and V,, (xsuppr2) zero
reference and voltage span. Line 76
converts the voltage reading fo the
appropriate temperature reading,
using the temperature-correction
factor for the selected temperature
probe. Lines 77 through 83 format the
temperature reading, printing up ar-
rows if the reading is above the max-
imum allowed, and printing down
arrows if the reading is below the mini-
mum allowed, or the actual reading.

Line 90 increments the channel
and resets it o 1if the highest channel
has just been read. Line 91 allows the
operator to press any key to end the
program (if so, line 93 ends the pro-
gram). If no key is pressed, line 92
loops execution back to line 53.

The Setup File. Creating the setup
fle can be done with a word pro-
cessor, from DOS, or better yet, from
QBasic (which you'll use to run the pro-
gram in Listing 1). The file contains a
number of text lines, each ending with
a line feed and carriage return. The
contents of the lines are given in List-
ing 2.

Note that if you have more than
one parallel port available in your PC
(LPT2, LPT3, or LPT4), you can specify its
address. Thatway you can still use your
primary parallel port (LPT1) for regular
printing.

Calibration. To calibrate the temper-
ature probe, you have to compare
the probe’s output to a known fem-
perature. If you have an existing, cali-
brated temperature-sensing device,
place the probe next to that device’s
temperature-sensing element and
record the probe’s output voltage.
Then, to determine the theoretical
output voltage based on the temper-
ature-sensing device’s temperature
reading, use the formula that was
given earlier:

((CF—32)1.8 + 27315) x .01
‘ (Continued on page 93)
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g

ere Is a circuit which, with your

own drive creation, will track

the sun with an accuracy of
better than half a degree. it is called
the Sun Tracker, and you can use it fo
direct a payload of solar (pho-
fovoltaic) modules, or to track the sun
for other purposes, such as measuring
uliraviolet infensity.

To be truly useful as a sun-fracking
circuit, the Sun Tracker had to possess
five elements: First, the circuit had to
know where the sun was fo direct the
payload in that direction. Second, it
would have o know whether the sun
was available to track or not—that is,
the circuit couldn't go off searching
for the sun every fime a cloud passed
overhead. Third, a dawn or sunrise
sensor would be necessary to tell the
fracking circult to swing around to the
east in the morning. Fourth, a
darkness sensor would be necessary
to shut the tracking circuit off for the
night. Fifth, and finally, if the payload
were solar modules, the tracking cir-

Build a
un-Tracking

cuit would have to have low-energy
consumption, so that the benefit of
fracking (solar power) would not be
consumed by the circuit.

Circuit Description. The schematic
for the Sun Tracker Iis shown In Fig. 1.
Becaouse of ifs low parts count, it can
be built for about $12. The quiescent
current of the circuit is low, in the 6-7
milliamp range, (2-3 milliomps at
night). The current consumption when
the Tracker is tuming is about 230 milli-
amps, but the duty cycle is less than ¥2
percent.

Photoresistor cells R7, R8, and R9
have a value of 160 ohms in full sun-
light and 480 ohms in the shade, but
that Is not absolutely critical. The au-
thor's prototype used the smaller units
in a five-piece assortment that was
purchased at Radio Shack for $2.29.
As described later, R7 is mounted in a
“well” with a narrow slit so that sunlight
falls upon it only when the pho-
toresistor is pointed directly at the sun.

Circuit

JACK WRIGHT

Get the most out of your solar
panels or other solar-powered
equipment with this precision
tracking circuit that will follow
the sun around all day.

When that occurs, the resistance of R7
drops. That photoresistor and potenti-
ometer R4 form a voltage divider at
the base of the Darlington transistor,
Q1. When R7' resistance is low, @1 will
be kept off.

When the sun swings a little west-
ward, R7 will no longer be in sunlight,
causing Ifs resistance to go up, which
ralses the base voltage of @1 and
turns that Darlington on. That in tum
closes the relay, K1, providing current
to the drive motor, MOT1, which is a
1.5-volt DC, low-torque hobby motor,
The motor then turns siowly (resistor Ré
limits the maximum current to the
motor and keeps It from running too
fast), putting R7 in direct sunlight
again; @15 base voltage then drops
and the Tracker stops. That is repeat-
ed again and again as the sun moves
across the sky.

Now what happens when the sun is
not available to frack? Photoresistor
R8 is mounted on the outside of the
well so that it receives a wide angle of



x

Fig. 1. The Sun Tracker uses a combination of three photoresistors, R7, R8, and R9, to
ensure thart the circuit will follow the sun during the day, but not look for it at night.

full sunlight. When the sun Is shining,
R8's resistance is low, keeping Q2
turned off, and allowing the Tracker fo
act as described, without inter-
ference. But if the sun “slips” behind a
cloud, R8s resistance goes high, pro-
ducing a forward bias on the base of
Q2. That fumns that transistor on, and
sinks the base of Q1to near ground, 5o
that Q1 then remains off. That immo-
bilizes the Tracker drive; that also
keeps the drive shut down in the dark
of night.

Photoresistor, R9, Is the dawn sensor.
It is mounted on the back of the Sun

Tracker. When the Tracker stops at sun-
sef, pointing towards the west, R9 Is
pointing towards the east. When the
sun rises the following morning and
shines on R9, ifs resistance goes low,
turning Q2 off and allowing @1's base
fo go high (remember R7' resistance
will be high because it Is in the dark of
the well, pointing wesf). That presents
current to the relay and therefore to
the drive motor, causing the Tracker to
swing around tfo the east.

An application circuit for the Sun
Tracker Is shown In Fig. 2. That circult
provides a rechargeable, 12-volt

h

The author's prototype was built using a nut can. The componem-.v- shown here are

mounted on a terminal strip.

PARTS LIST FOR THE
SUN TRACKER

SEMICONDUCTORS

Q1—2N4401 NPN switching
transistor

Q2—TIP120 Darlington

DI-D5—IN34A, germanium diode

RESISTORS

(All fixed resistors are Y2-watt, 5%
units, unless otherwise noted.)

R1—75-0hm

R2—10,000-0hm potentiometer

R3, R5—33-0ohm

R4—20.000-ohm potentiometer

R6—40-ohm, 5-watt (see text)

R7. R8, R9—Photoresistor cells (see
text)

ADDITIONAL PARTS AND
MATERIALS ]

C1—0.02-w.F, ceramic-disc capacitor

PC1, PC2—Photocell modules (see
text)

MOTI—I.5-volt DC, low-torque
hobby motor

K1—Micro relay, 7- to 9-volt, 2-amp
contacts (Radio Shack 275-005 or
equivalent)

S1—SPST switch

S2—SPDT switch

B1—I12-volt motorcycle battery

Fl—I1-amp fuse §

Project enclosure (see text), wood.
terminal strip, screws, gear
materials, wire, solder, hardware,
eftc.

power source for the Tracker and fora
connected electronic device that
also uses 12-volts DC. Recharging is
accomplished by two photocell mod-
ules, PC1 and PC2. In the author’s pro-
fotype, those modules are made from
broken photocell fragments pur-
chased from Edmund Scientific Com-
pany (101 E. Gloucester Pike, Bar-
rington, NJ 08007; Tel. 609-573-6250).
A 3-ounce bag was sufficient to make
a module with an output of 18 volts
(open circuif) and about 150-200 mil-
liamps (short-circult) at 30°C. If you
obtain your photocells from a dif-
ferent source, experiment with them
to get a similar output, As the module
warms up In the sunlight, the oulput
will drop to 15-16 volfs or so, which is
still sufficient to charge a 12-volt bat-

The germanium diodes In the cir-
cuit, D1-D5, prevent the battery from
discharging back through the pho-
toceli modules during darkness. Ger-
manium diodes are used Instead of
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siicon ones in order to reduce the
voltage drop (0.3 volts for germanium,
compared to 0.6 volts for silicon)
when charging, because power from
the photocells is at a premium. The
diodes are grouped in parallel to in-
crease current handling.

Most of the time, the Tracker is
powered by the photocell modules
and does not drain the battery—ex-
cept, of course, at night, but the
standby current drawn is very low. You
can use the energy generated to op-
erate a reading lamp or sometimes a
fan. If you would like some indication
as to whether the meter is charging,
connect a meter in parallel to the cir-
cuit between the negative (ground)
lead of the Tracker and the battery.

Construction. Because of the low
parts count and the need for physical
separation of the parts when they are
mounted, the Tracker circuit can be
built using terminal strips and insu-
lated wire leads. As for the mechan-
ical construction of the Tracker’s drive
train, that can vary depending upon
the materials you have on hand, and
your space limitations. The author’s
prototype shown in the photo at the
beginning of this article was con-
structed from odds and ends that
were found around the shop. Here is
how to build your own Sun Tracker.

Photoresistor R7 has to be nested at
the bottom of a thin well with a narrow
slit at its end, so that sunlight falls on
photoresistor R7 only when the well is
pointed directly at the sun. That track-
ing well should be made of wood,
and painted flat black on the inside.
The angle of the well should span
from the horizon to the maximum dis-
tance the sun will move above the
horizon at your latitude. The formula
for that is:

Angle = 90 — Iafitude + 23.5

At Salt Lake City, where the author
lives, the latitude is 41 degrees, so the
angle of the well shaftis 72.5 degrees.
The depth of the well and the nar-
rowness of the slit defermine how pre-
cise your fracker will be, but the more
precise the tracking the greater the
problem with overshoot of the drive.

That brings us to our next considera-
tion—the gear drive. The design for
that will pretty much depend on
you—the authors prototype drive is a
Rube Goldberg contraption made
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Fig. 2. This application circuit provides
rechargable solar power for the Sun
Tracker, as well as for another 12-volt
device.

*SEE TEXT

from pirated parts out of other equip-
ment. The final drive belt is an elastic
band from a fabric shop. Using a
large-ratio of gear reduction will help
eliminate any overshoot problems the
Tracker might have. The authors pro-
totype uses a 21,300:1 overall reduc-
fion.

The main platform for the Sun Track-
er prototype was a can of Christmas
nuts. The knurled edge of the bottom
of the nut can, along with the same
type of edge on the lid, forms an ex-
cellent channel for the drive belt. With
the exception of the photoresistors, all
other electronic components were
mounted Inside that can. The well is

Here is a view of the Sun Tracker
showing the improvised drive mechanism
used.

mounted on fop of the can, and pho-
toresistor R8 is mounted on the outside
of the well so that it receives a wide
angle of full sunlight. Finally, pho-
toresistor R9 should be mounted on
the rear of the well.

Calibration. Adjusting potentiome-
ters R2 and R4 can be a bit tricky, and
will require some trial and error. Begin
by turning R4 to mid-range and then
covering the slitin the well to keep any
light out. Next adjust R2 so that the
Tracker stops when you cast a shadow
over the sun sensor, R8, with your
hand, but resumes turning when you
move your hand aside.

To adjust the tracking circult, re-
move your hand from the slit in the
tracking well. Turn R4's resistance
down fo the point where the Tracker
slows down but does not quite stop
when swinging past the sun, then turn
R4’ resistance up 1" turn, making cer-
tain the Tracker stops when it points at
the sun.

You can get up early and see if the
Tracker starts moving when the sun
shines on the dawn sensor, R9. You
might have to play with the potenti-
ometers a bit to get the sensors work-
ing properly. Don't turn the potentiom-
eters all the way down to zero, as that
will overheat R3 and RS.

Troubleshooting. The Tracker might
sometimes stop halfway around on
the return trip towards the east be-
cause both the sun sensor and the
dawn sensor are af right angles fo the
weak morning sun. As the sun rises
higher, the Tracker should then com-
plete its swing and begin fracking. You
can assist the return frip by directing
power directly to the drive motor
(however, be sure to use a resistor to
limit the current to the motor).

The inexpensive photoresistors used
in the prototype are not perfectly
temperature stable. Occasionally in
the heat of the afternoon, the authors
prototype would suddenly “kick in”
and rotate all the way around. If that
happens to you, some re-adjustment
of R4 should correct the problem.

Also, you might find that the Tracker
will not stay pointed at the sun in
windy conditions. Under those condi-
tions, it is perhaps best to merely shut
the Tracker down and leave the pho-
tocell modules pointed toward the
south. ]
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Our series on upgrading PC hardware focuses this month on how to
install floppy- and hard-disk drives.

nyone who uses the same PC
Afor many years will inevitably

have to replace one of the
disk drives, either due to failure or the
need to increase drive capacity. For-
tunately, it is usually fairly easy to re-
place a drive, There are, however, a
few piffalls to avoid. In this article, we
will point those out, and go over the
basic procedures to follow when re-
placing, adding, or upgrading a
drive. Let's get started.

A Little Advice. Before we get too
far along, I'd like to offer a bit of free

BY MARC SPIWAK

advice: Although upgrading and re-
placing PC hardware is not all that
difficult, it can be costly and very time-
consuming. Swapping a worn-out
component for an identical new one
is a simple matter; installing addi-
tional hardware is always more work.
But no matter how simple the job at
hand might appear, problems can
and usually do arise—some that can
keep even a pro confused for hours.

That in mind, you should carefully
consider performing upgrades on
older, now-obsolete equipment. If you
are using an old machine that just

needs a new part, go ahead and re-
place the part if you can find an exact
replacement at a reasonable price.
But don't fry to add new features toan
XT, 286, or anything like that. You'll
spend more fime and money on it
than it's worth, and likely be less than
satisfied with the results. In short, don't
waste your time with old, outdated
hardware—if it works, great, if nof, it is
probably time to get a new system.
For instance, let’s consider the trou-
bles you might encounter in doing
something like adding a 1.2MEG drive
to an XT. That type of upgrade, where
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you are adding modem hardware to
a PC that was built before that type of
hardware existed, is usually difficult
and frustrating. In this case, problems
occur because the machine’s floppy-
disk confroller won't know how to con-
trol a high-density drive, and the ma-
chine’s BIOS (Basic Input Qutput
System) won't know how to work with
the right controller. The way around
that problem is to replace the BIOS—
a PROM that’s permanently pro-
grammed with the most basic operat-
ing instructions—and the controller.
Unfortunately, you will probably have
a tough time finding a BIOS upgrade
for an old PC, and that’s ifthe compa-
ny that made your mdchine s still in
business. If you are enthusiastic
enough, it cant hurt to fry and up-
grade your computers BIOS. But be
warned again that it might be more
frouble and expense than its worth.

Floppy-Disk Drives. A well-used
floppy drive is often the firstthing fo go
on an older PC. That is due to both
wear and tear, and because the in-

A 5V-inch drive has a 34-pin card-edge
connector on the back end along with
one or more power conneclors.

side of a floppy drive Is exposed to
contaminants and accumulates dust
every time a disk is inserted. A hard
disk, on the other hand, is sealed in an
airtight enclosure.

In the past, it was likely that a floppy
upgrade would involve going from a
360K to 1.2MEG 5%s-inch drive, or

58 A 3:-inch floppy drive takes up a fraction of the space that a 5%-inch drive does.

adding a 3%-inch 1.44MEG drive fo a
computer that lacked one. Today,
however, the tides have turned, and it
is more likely that someone would
add a S¥-inch drive to a PC that
came with only a 3%2-inch drive. That’s
what | will be doing to the Heathkit
frainer PC that is being used as the
basis for this series of articles (see the
box copy elsewhere in this story for
more information). | get disks from
many different people and places,
and not having a 5¥:-inch drive is an
inconvenience for me.

Most computers house no more
than two floppy drives, and usually just
one of each type. Multiple floppy driv-
es of the same type never became
popular for several reasons. For one,
floppy drives take up a lot of space.
Many of the latest PC's come with only
a 3%.-inch floppy drive mounted ver-
fically in a small space intended for it,
and no 5Y-inch drive. That way, no
full-size drive bays are taken up by
floppy drives. Another reason Is that
even eniry-level machines come with
enough memory for single-pass disk
copying. (Remember having fo swap
floppies back and forth to copy
them?) Also, with bigger hard drives,
fewer people are using flopples for
permanent storage. And software Is
rarely, if ever, run from floppies
anymore.

A 5%-inch drive fills a bay com-
pletely, while a 3%-inch drive needs a
mounting adapter kit to fitin the same
bay. That's the way my regular home
computer came when | bought it; the
3%-inch drive took up a whole bay, as
did the 5%. After adding a tape back-
up, all the external bays were full.
When | needed to free up a bay fora
CD-ROM drive, | had to install a com-
bination floppy drive that fits both SVa-
and 3%-inch drives in a single bay.
That Is @ good solution for anyone in
the same situation.

Because all PC’s have different
chassis layouts, it is impossible to ex-
plain the mechanical procedure in-
volved in adding and removing
floppy drives for all of them. But once
you get the cover off, you should be
able to figure out what to do.

Older PC’s usually have mounting
rails that attach to the sides of a drive
and the rails then slide into slots in a
bay. However, there are other, dif-
ferent methods of holding the drive in
place. The newer, more compact ma-



chines have the drives screwed in
without rails, and other hardware is
often in the way of the mounting
screws, As every configuration varies,
you'll have to figure out for yourself
how fo get at the mounting screws. If
your machine came with good docu-
mentation, you might find some help
there.

The Heathkit frainer PC has a very
compact chassis, and rails have been
done away with altogether. The ma-
chine has two free drive bays, and |
will be installing the floppy drive in the
top one. A plastic panel pops out of
the front of the case for the new drive
to protrude through. To get at the
holes for the mounting screws, the ex-
isting 3%-inch drive and the hard
drive must be removed. The fixiures
that hold them in place are held in
with one screw each and slide-out
tabs.

Before installation, the drive’s ID
must be set. A PC can have up to four
floppy drives: 0-3, or sometimes 1-4.
By convention, | set the new drive’s
jumpers to Drive 1, which is the same
setting as the 3%-inch drive already
installed. They are both set to Drive 1
because a twist in the ribbon cable
between the two floppy-drive con-
nectors makes the last drive (the 3%2)
appear as drive zero, or A: when set as
Drive 1. The second drive, the 5%, also
set to drive 1, will appear as drive 1, or
B:. After setting the drive ID, the drive is
fitted into the bay and mounted in
place with screws on each side. Any-
thing removed to install the drive has
to be replaced before the computer
Is furned back on.

A standard four-pin power con-
nector plugs into the back of the
drive. The drive also has a 34-pin
card-edge connector on the back
with a slot in it near pin-1. (3%-inch
drives have a 34-pin header con-
nector) The ribbon cable going from
the PC's floppy controller to the 31%-
inch drive has a free connector on it
for a 5¥a-inch drive; that should be the
case for all PC’s. Some floppy cables
have connectors for four drives (two of
each), with the twist between the
pairs. If the connector for a floppy
drive doesn't have a key to match the
slot in the card edge, as was the case
with the test PC, just be sure to line up
the pin-1 stripe on the ribbon cable to
pin-1 on the drive.

At this point the computer can be

Jumpers on this side of the hard drive configure it for single, master, or slave

operation.

A mounting kit adapts the hard drive 1o fit in a 5%-inch drive bay.

turned on. It should indicate that
something is not right with the CMOS
setup when It senses the new drive.
Most computers will give you the op-
tion of entering setup at that point—If
not, you have to anyway. If your com-
puter does not tell you how to enter
CMOS setup during boot up, then you
have to consult its documentation.
Once in the CMOS setup menu,
changing the setting simply involves
toggling the drive B: menu item from
“Not Installed” to "5%, 1.2MEG" (or
whatever is appropriate for your situa-

fion). The newly installed drive is now
ready for use.

Hard drives. It is quite common now-
adays to want or need a bigger hard
drive. But as long as your original hard
drive is working properly, and it's fast
enough, its much simpler fo add a
second drive. Disk-compression soft-
ware sales have surely dropped with
540-megabyte drives selling for under
$200. | ran with a “stacked” 200-
megabyte drive for over a year with
no problems, but always felt “unsure”
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about it. When a friend gave me a
540-megabyte drive he didn't need, |
dumped the compression on the 200.

Here we will discuss how to install a
new IDE-type drive in a machine that
already has an IDE interface. The only
other type of drive easily obtainable
today is SCSI, but they are more com-
plicated to deal with and will not be
covered here. Note again that if you
have an older machine that uses a
different type of interface, this type of
upgrade becomes very difficult. If you
want to use IDE drives, as discussed
earlier, you will need to replace the
controller and the machine’s BIOS (if
you can), and you will have a tough
time finding anything but IDE or SCSI
drives for sale.

Though you supposedly don't have
to, | feel that it is best to use the same
brand of IDE drives In a machine. |
have never had a compatibility prob-
lem, but they can occur.

Getting to the task at hand, I'm
adding an 85-megabyte IDE drive to
the Heathkit frainer PC, which already
has a 210-megabyte drive. Today, one
would certainly buy a drive bigger
than 85 megabytes, but this one was
available to me for free and it is fine
for the purpose of this article. The pro-
cedure is the same for installing any
hard drive.

The documentation for a hard drive
explains how to set its jJumpers. The
Jumpers set the operating mode and
sometimes other options. Hard drives
have three operating modes: single,
master, and slave. Single is when it's
the only drive in a system, master Is
when it controls a second drive, and
slave is when it’s the second drive. The
master hard drive is usually C: and the
slave D:.. When you add a second
drive, you also have to reset the jum-
pers on the existing drive fo change it
from single to master.

If the new drive is significantly faster
than the old drive, then you should
make the new drive C: and the old
one D: so that the machine boots and
runs the operating system off the fast-
er drive. Otherwise it's much simpler to

just add a new D: drive (we'll discuss
how to make your new drive the boot
drive shortly). Note that if you already
have a CD-ROM drive set up as D:, the
new hard drive will disable it. You will
have to edit your system files or re-
Install the CD-ROM software to correct
that problem.

After setting the jumpers on the
new drive, and resetting the ones on
the old drive if necessary, the drive
can be installed in a free bay. The
trainer PC has space dedicated to
one hard drive; the second drive will
be installed with an adapter kit that
allows it to fit in a S%-inch bay. The
hard drive will be installed in the bay
underneath the floppy drive installed
earlier. That fills the one remaining
bay In this PC—one disadvantage,
and a major one, o a small case. In
this case (literally), a snap-out metal
plate must be removed from the bot-
tom bay to gain access.

Hard drives are connected fo the
controller by a 40-pin ribbon cable
and header connectors. The hard-
drive ribbon cable should have con-
nectors for two drives. The cable is
parallel so it doesn't matter which
connector goes to which drive. You
will need a new cable with two hard-
drive connectors if the cable going to
your present drive has only the one
connector, which was the case with
the trainer PC. If the connector
doesn't have a key to match a missing
pin on the hard drive, just be sure to
line up the pin-1 stripe on the ribbon
cable to pin-1 on the drive. A four-pin
power connector also plugs into the
drive. If there is an unused connector
available, you are home free; other-
wise you will need a Y adapter to
share the connection with another
device.

After all connections are made to
the new drive, and all other hardware
is reinstalled, turn on power and enter
the CMOS setup menu. You need to
change the CMOS settings to alert
the computer to the presence of the
new drive, and provide configuration
information (number of heads, cylin-
ders, sectors per track, etc). Your com-
puters setup menu will give you a list
of common configurations; there's
also a user-defined setting that lets

COMPUTER SERVICING
COURSE

This series of articles on PC servicing
follows, in part, the Personal Computer
Servicing Course offered by Heathkit.
The $2495 course includes a 486 SX25
PC trainer, full documentation, software,
tools, books, upgrade parts, and more.
Contact Heathkit {(The Heath Company,
Benton Harbor, M| 49022; Tel.
800-253-0570) for more information. I

you manually enter the drive’s config-
uration. Sometimes there Is an auto-
matic setting where the computer will
fry to figure out for itself the configura-
fion of the drive. When setting the
drive’s configuration in CMOS, be
careful not fo exceed the physical
specifications and maximum capaci-
ty of the drive.

If you wish, your drive can be divid-
ed into partitions that behave as indi-
vidual drives. Versions of DOS earlier
than 4.0 limited the capacity of the
drive, so partitioning had to be done.
Each partition is assigned a different
letter, for example, C:, D;, E;, and so on.
The FDISK utility (part of DOS) lets you
partition a drive. If you partition or for-
mat a drive at any level you erase all
data, so back up the drive first if that
could be a problem for you. The FDISK
menu is self-explanatory and easy to
use. But it's best to keep things simple.
Newer versions of DOS don't have
drive-capacity limitations and you
should probably just leave the drive as
one big partition; that is what most
users do.

IDE drives are low-level formatted
at the factory—It can't be done by the
user. While not always necessary with
a new drive, high-level formatting ver-
ifies the information written to the disk
in the factory low-level format, and
also establishes drive access informa-
tion used by the system. It also creates
the file-allocation table (FAT) used by
DOS for drive access. A high-level for-
mat is initiated by the FORMAT com-
mand (FORMAT D, for example). Refer
to your DOS manual for details, You
can verify the newly formatted ca-
pacity using the DOS CHKDSK utility
(once again, see your DOS).

If you want to make the drive boot-
able, you must boot from floppy. set
the new drive’s primary DOS partition
to active in the CMOS setup menu,
copy dll system files to the boot sector,
and then rearrange and/or reinstall
all of your software. Once all of that is
done, the new hard drive is ready for
use.

Next Time. Thats all for now. In the
next instaliment of this occasional se-
ries on upgrading and maintaining
personal computerswe’ll delve info a
subject that can give even the most
experienced user fits—adding multi-
media components to an existing
machine. Watch for itl 5]
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These designs and ideas can help even the most space-challenged shortwave listener.

queezing the maximum results

from minimum antenna space

is a problem that faces many
shortwave listeners. While the prob-
lems faced in reception are nowhere
near as difficult to overcome as those
for transmission, there are still many
challenges to be faced, and many
ways to face them. In this article we
will present practical solutions for the
space-challenged shortwave listener
(SWL) who has no place for a large,
conventional receiving antenna.
We'll cover both indoor and outdoor
set-ups, and deal with many of the
topics associated with antenna de-
sign and construction. There's a lot to
cover, so lefs get right to it.

Some Basics. Whatever the anten-
na, you seek to do two things: max-
imize the signal to the receiver and
minimize the pickup of noise or inter-
ference. Usually, you can obtain good
reception with a very modest anten-
na. Often, the built-in antenna on a
portable receiver is adequate. How-
ever, most portable radios and prac-
fically all communications receivers
have an external antenna jack—ide-
dlly for an outdoor antenna, if local

BY KARL T. THURBER, JR.

restrictions don’t prevent you from
erecting one.

Homebrew Solutions. You can usu-
ally fabricate your own shortwave an-
tenna for considerably less than the
cost of a commercial kit or ready-to-
install antenna. Another reason for
building your antenna yourself is that
you can leam more from the process.

We'll sample a few basic antenna
types here, but bear in mind that
there is no overall “"best” antenna.
Each type has its advantages and dis-
advantages; those pluses and min-
uses are magnified with limited space
and hidden antennas.

The first thing we'll consider are
some makeshift and temporary an-
tennas. For instance, many SWL's sim-
ply attach a 15- to 30-foot length of
insulated wire to the set’s external an-
tenna jack, stretching the wire across
the room. If the radio doesn't have an
antenna jack, you can clip the end of
the antenna to the whip using an al-
ligator clip.

One alternative to whips and clip-
ped-on singlewires is the “window-
screen antenna.” You can run a short
length of wire from the radio’s whip to

your screen. If there Is no screen, or if
the screen and frame are grounded,
you can tape a large square of win-
dow screen onto the glass and run a
wire connection directly to the radio.
Ancther idea is to fasten a rod anten-
na to a windowsill with a suitable
bracket; a CB whip antenna and
mount sometimes can be used for
that.

While those solutions are fairly sim-
ple, the improvement they provide
will likely be only marginal. You'll ob-
tain much better reception if you
string your wire outdoors: An external
antenna is one of the best things you
can do for your receiver to improve
reception. You can use practically any
hunk of wire as a random length
shortwave antennaq, even a very short
one, but the best results will be ob-
tained with one between about 25
and 100 feet and strung as high in the
air as possible (see Fig. 1). You can
bend the antenna horizontally or ver-
fically as needed to fit your lot with
little reduction in reception effec-
tiveness.

The far end of the antenna is simply
attached to any convenient, non-
grounded support (a side of a build-
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Fig. 1. A random length of wire is the simplest of horizontal antennas. You can use
practically any length of wire, even a very short one, but lengths between 25 and 100
feet and strung as high and in the clear as possible work best.

ing, a free, etc). The near end of the
antenna is soldered to an insulated
wire that serves as the downlead, and
the downlead is brought indoors and
connected to the receiver. Note that
the single-wire downlead is actually
part of the antenna and therefore
care should be faken to prevent its
touching metallic objects. Also, keep
it away from noise-producing appli-
ances.

Incidentally, frequently you'll see
random-length wire antennas re-
ferred to as “longwires.” That usually is
a misnomer, since an antenna isn't
long unless it's several wavelengths
long at the frequency of interest. You'll
also see references to the "Zepp.” so
named in honor of the Zeppelin air-
ships with which they were used. The
Zepp Is an end-fed antenna, often
one-half wavelength long, thats a
cross between a dipole and a long-
wire antenna. It's normally fed with
twinlead or ladderline, and so re-
quires an antenna tuner.

The single- or multi-band dipole an-
fenna probably is the most commonly
used shortwave antenna; it's normally
cut to one-half wavelength at the
lowest frequency, but it can be much
shorter or bent to fit your yard and still
work well. Normally you cut the dipole
inthe middle, resulting in two, quarter-
wavelength wires that are insulated
from each other but which are con-
nected to the feedline. The feedline
can be coax, open-wire line, lad-
derline, or twin-lead.

For transmitting, antenna efficiency
and feedline matching is very impor-
tant, so the dipole should be of the

The MFJ-1024 is a popular active
antenna with listeners. Covering 50 kHz
to 30 MHz, it's mounted outdoors for
maximum signal and to keep it away
from electrical noise.

proper resonant length. For recep-
tion, those factors are much less im-
portant. If space is at a premium, you
can obtain satisfactory reception with
even a very short dipole.

Many SWLs obtain good resulfs in
limited space by shortening the span
without shortening the antenna. You
can bend the dipole around comers,
keeping the length of wire in the air as
great as possible. You can make the
dipole in the shape of a “V* or inver-
ted V", or run it vertically. If room is
lacking, you can still get good results
with the dipole tacked up along the
roof eaves, with the center insulator at
the peak.

A Sloper Is a semi-vertical variation
on the dipole that can save you

space and often can be made to fit
where a full-length dipole won't fit,
The classic Sloper is an ordinary di-
pole with one end attached high up
on a building or other supportand the
other end staked down to the ground;
see Fig. 2.

Some hobbyists install multiple
Slopers cut to different bands or ori-
ented in different directions because
they take up little space. The Sloper is
a good DX (distance) antenna, and Is
directional from where the lower end
of the antenna is pointing.

Another way to get dipoles to fit in
physically limited spaces is to use
fraps. Traps are resonant tank circuits
inserted into the antenna’s radiators
to make the antenna electrically lon-
ger than its physical length. Another
use for traps is fo electrically separate
or isolate segments of an antenna to
allow a single dipole to be resonant
over several frequency bands.

While they will certainly work best
outdoors, dipoles can also be
mounted indoors, in an attic. Of
course, you will want to get the radi-
ators as close to the appropriate
length as possible. You can "cheat” by
bending the wire as required to fit, or
by using one of the reduced-space
designs such as the “folded” dipole
(made from TV-type twin lead). Some
SWL's have even reported success
with two stretched-out Slinky toys fed
asdipoles. The use of traps, however, Is
not recommended for indoor dipoles.
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Fig. 2. Semi-vertical Slopers save you
space because of their geometry; they
often fit where a horizontal dipole won't.
The classic Sloper is a dipole with one
end attached high up on a building or
other support, and the other end staked
down near the ground.



_ The ARRL Antenna Book, by the
~ ARRL staff, 1994, 736 pages, $30,
MaﬂmRudioRaluyme ISBN:

~ 0-87259-473-4. This s an authoritative

ki _ resource on antenna and transmission-
lmthoory construction, and safety.
T?n19940diﬂoncmtﬂrnabwt1000
~illustrations, an aglossary, anda
mam While primarily for

'eqolllywd\ortmmm.
Easy Antennas, by Frank
P VE3DQB, 1992, 52

Hughes, pages,
$9.95, Tiare Publications. ISBN:
0-936653-29-9. If you are dissatisfied
mmmwluumng.orﬂyw

you'll like this col-

by Dave Ingram, K4TWJ, 1992, 112
~ pages, $9.95, Universal Electronics,
 Inc. This user-oriented book offers facts

‘.»Hughu. VE3DQB, 1994, 50 pages,
12.95, Tiare Publications. ISBN:
m&-x Outdoor, indoor, HF,
~and VHF/UHF antennas are all dis-
uuud—m with ways to disguise
- them. Also covered are antenna tuners,
~ grounds, and commercial antennas.
- The focus is on amateur antennas, but

Mbmdlowmmaﬁﬁw
Jae:: \ A S
~ book, by Joe Carr, K4IPV, 1994, 200

- pages, $19.95, HluhTmaPublicaﬂom,
~ Inc. ISBN: 1-878707-07-8, This cook-
- book of easy-to-build antenna recipes
for SWL's covers theory, construction,
sdat;gmunclng lightning protection,

Also, when mounting indoors, keep
your antenna away from telephone,
cable-TV power, and other wiring.

Another solution where space is at
a premium is the vertical antenna as
shown in Fig. 3. Both single-and multi-
band vertical antennas take up little
horizontal real estate and give good
results when antenna space is small:
quarter-wave verticals require only
half the length of comparable hori-
zontal antennas.

With a vertical antenna, you con-
nect the center conductor of the
coax fransmission line to the vertical
portion of the antenna and the coax
shield to ground. Traps can also be

- Hidden Ham Antennas, byFrankP r

and more. Space also is devoted to ac-
tive antennas and other solutions for
limited space. Accessories, including
antenna tuners and preamplifiers, are
covered.

Limited Space Shortwave Antenna
Solutions, by Frank P. Hughes,
VE3DQB, 1988, 52 pages, $10.95, Tiare
Publications. ISBN: 0-936653-13-2.
Condo and apartment solutions includ-
ing randomwire, vertical, dipole, loop,
and indoor antennas are covered here,
along with balcony antennas, window
and attic installations, helical dipoles,
commercial antennas, and modified
CB antennas. Grounds, wire, insulators,
connectors, and masts are discussed
as well.

Shortwave Antennas, Second Edi-
tion, by Andrew Yoder, 1994, 208 pages,
$16.95, Tab Books/McGraw-Hill. ISBN:
0-07-076534-0. Yoder tells you how to
obtain best performance from your ra-
dio by building your own antennas. His
easy-to-follow instructions and di-
agrams show how to build a variety of
inexpensive antennas.

Simpie, Low Cost Wire Antennas, by
William I. Orr, WESAI and Stuart D. Cow-
an, W2LX, 1993, 188 pages, $11.95, Ra-
dio Amateur Callbook, a division of BPI
Communications, Inc. ISBN:
0-8230-8707-7. This classic tells all
about ing wire antennas, including
horizontals, verticals, beams, and
fraps. It also covers antenna tuners,
baluns, matching, radials, grounds,
and lightning protection. It also in-
cludes “invisible" antenna ideas.

The WireBook I, by Press Jones,
NBUG, 1993, 56 pages, $2, The Wire-
man, Inc. This concisely written booklet
is an excellent how-to-do-it mini-man-
ual. It's full of hints, tips, and advice on
antenna wire, coax, connectors, bal-
uns, lightning protection, grounding,
and antenna accessories. While pri-
marily for amateurs, the booklet is also
invaluable for SWL's. | |

used with verticals, allowing for muiti-
band operation.

A good ground is important for the
vertical since a ground for RF effec-
tively takes the place of “the missing
half* of the dipole. Vertical antennas
that are elevated above ground level
and use a system of radials are called
ground-plane verticals.

Hidden Antennas. Any of the solu-
fions presented thus far will work if
space is the only limitation that the
SWL must face. Unfortunately, many
SWLs also face significant antenna re-
strictions in their neighborhoods or in
their apartment or condo complex.

They're always looking for ideas for
hidden and disguised antennas the
neighbors or the landlord won't com-
plain about simply because they
don't know they're there.

Inventive SWLs have come up with
lots of ideas for camouflaged and
hidden antennas. Those include dis-
guising an antenna to look like a
powerline run to a backyard shed,
using a tall birdhouse or a basketball-
hoop support pole as a vertical an-
tenna, running a V-shaped dipole un-
der roof eaves, making the antenna
look like a clothesline, running a thin
wire on the outside of an apartment
building, and tossing a random length
of wire out of an apartment window
into nearby trees.

One popular approach when out-
doorantennas are prohibited Is to use
the building’s rain gutter as a receiv-
ing antenna. To do that, run a length
of insulated wire out of your window

VERTICAL ELEMENT
Al (ROD OR TUBING)
STANDOFF
INSULATORS
]
COAX TO RECEIVER
e
GROUND SYSTEM
—
e \swpon'r
POST

Fig. 3. Verticals 1ake up little real estate
and give good results. With a vertical,
you connect the center conductor of the
coax transmission line to the vertical
portion and the coax shield to ground.
Note that a good RF ground is
important.

and clip it to the gutter downspout.
That type of antenna is not a great
performer, and might not work at all if
the downspout is grounded.

A balcony often provides oppor-
funities for mounting antennas in ways
that they won't be easily noticed, and
balcony mounting allows the anten-
na fo be located outdoors. The steel
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This miniature receiving antenna, the
PA-355 Super Snooper from Palomar
Engineers, comes in a waterproof PVC
case for outside use where a full-sized
outdoor antenna is not possible or an
amplified outdoor antenna is not
desirable.

railings on most balconies are usually
grounded and sturdy enough fo sup-
port a base- or center-loaded, ama-
teur-style mobile antenna. Some
*fish” for signals on their balcony by
using a fishing rod or a broomstick
supporting an antenna carrying a
weight on the end.

You might have to be highly cre-
ative in setting up your antenna. For
example, at least one state, Florida,
has a law permitting condominium
owners to display a US. flag, re-

The Palomar Engineers MLB-1 Magnetic
Longwire BALUN is a high-impedance
receiving BALUN that's placed at the
end of a singlewire or longwire to allow
the use of coax feedline. There's also an
eyebolt for convenient mounting. The
BALUN also is available packaged in a
complete, fully assembled shortwave
wire antenna, the WB-1 White Box.

gardless of any local rules or regula-
tions. One Florida amateur, living on
an upper floor of a condo that had an
outside-antenna prohibition, used a
mobile whip on a quick disconnect
clip, placed outside of the window in
a horizontal position with a small flag
attached to the fip. That letter-of-the-
law arrangement let him get on the
air. A similar trick might also work for
you if you're an SWL.

Commercial Solutions. Although
commercial antenna kits and ready-
made antennas are usually more ex-
pensive than building your own, you
have the advantage of knowing that
the antenna is of a proven design and
that all the accessories and parts

INDUCTANCE

complete, fully assembled shortwave
wire antenna packaged with a noise-
reducing BALUN, two ceramic in-
sulators, 40 feet of copper antenna
wire, and nylon support cord. The an-
tenna can be placed horizontally, or
positioned semi-vertically, like a
Sloper. Known as the Model WB-1
White Box (TM), it costs $59.95.
Speaking of Slopers, Alpha Delta
Communications, best known for its
lightning-surge suppressors and ama-
teur-band Slopers, also offers two ex-
cellent long-haul SWL antennas: the
60-foot DX-SWL Sloper (mediumwave
through 13 meters) and the limited-
space 40-foot DX-SWL/S Sloper, for 90
through 13 meters. Prices range from
$59.95 up, depending on the design.

CAPACITANCE

MFJ ANTENNA TUNER
Model MFJ-16010

The go-anywhere MFJ-16010 Randomwire Antenna Tuner is small enough to carry in
your pocket or briefcase and covers all bands from 1.8 to 30 MHz continuously.

you'll need are there. Awide variety of
SWL antennas are available commer-
cially.

While you can use practically any
length of wire as a random-length
wire antenna in a pinch, several firms
offer complete kits of simple anten-
nas. For instance, Radio Shack sells an
inexpensive (59.99) single-wire anten-
na kit (catalog no. 278-758), consist-
ing of a 70-foot radiator, 50 feet of
lead-in, a window feedthrough, and
insulators. Generally the performance
of such antennas will be improved if
you use a small antenna tuner or cou-
pler at your radic to match imped-
ances.

Palomar Engineers also offers a

Available from Antenna Super-
market is a 67-foot, end-fed, coil-
loaded Sloper covering the AM
broadcast bands and 120 through 13
meters. That company also offers their
“Eavesdropper” 8-trap, 42-foot-long
dipole that covers the shortwave
broadcast bands from 11 to 756 meters
with one feedline; twinlead and coax
feedline versions of that antenna are
available. Each antenna is $79.95.

As you might imagine, indoor- and
attic-antenna products are plentiful.
For instance, Radio Shack offers the
Inverted “V* Antenna (catalog no.
20-181). s a ready-to-install, 65-foot
dipole for general-purpose short-
wave use, Thatversatile, simple anten-



Alpha Delta Communications, Inc.
PO. Box 620
Manchester, KY 40862

American Radio Relay League
225 Main St.
Newington, CT 06111

Antenna Supermarket

PO. Box 563

Palatine, IL 80078

AntennasWest
P.O. Box 50062
Provo, UT 84605

THE ANT FARM
PO. Box 3196
Wescosville, PA 18106

The Bilal Company
137 Manchester Drive
Florissant, CO 80816

C. Crane Co.
558 10th Street
Fortuna, CA 95540-2350

FLYTECRAFT
PO. Box 3141
Simi Valley, CA 93003

Gilfer Shortwave
52 Park Avenue
Park Ridge, NJ 07656

na can be mounted in an attic or
under roof eaves, space permitting,
or it can be installed outdoors on a
single mast, It's $29.99.

The C. Crane Company offers sev-
eral indoor shortwave antennas.
Those include a portable, 21-foot
“longwire” antenna with a universal
clip attachment (513.95); the Micro
Matcher amplified indoor AM/FM/
shortwave antenna, to be clipped to
any metal mass such as a window
frame ($64.95); and an indoor AM/
shortwave shielded loop you can
mount indoors or outdoors, up to 100
feet from your receiver ($59.95). C.
Crane also offers several indoor AM
broadcast-band antennas.

A fancier approach is taken in the
FLYTECRAFT Model SFZ “Indoor Multi-
band HF Transmitting and Receiving
Antenna.” It operates as an end-fed
“Hertz" antenna having a center
loading coil. The antenna offers con-
tinuous amateur or SWL coverage
from 40 through 10 meters with no
gaps, when used with an antenna
tuner. lts height Is adjustable between
7 and 12 feet and Installs vertically
between the floor and the celling. It

ANTENNA RESOURCES

Grove Enterprises
PO. Box 98
Brasstown, NC 28902-0098

HighText Publications, Inc.
PO. Box 1489
Solana Beach, CA 92075

KILO-TEC
PO. Box 10
Oakview, CA 93022

MFJ Enterprises, Inc.
PO. Box 494
Mississippi State, MS 39762

Multi-Band Antennas
7131 Owensmouth Avenue
Suite 263C

Canoga Park, CA 91303

Palomar
PO. Box 462222
Escondido, CA 92046

Radio Amateur Callbook
P.O. Box 2013
Lakewood, NJ 08701

Radio Shack
1500 One Tandy Center
Fort Worth, TX 76102

The Radio Works
P.O. Box 6159
Portsmouth, VA 23703

uses counterpoise radials that you
simply place on the floor, either
stretched out or coiled up. It costs
§179.95,

Another popular indoor recelving
antenna is the “active” antenna. An
active (amplified) antenna is one that
has a built-in preamplifier. The anten-
na is usually a short whip installed in-
doors or atop a mast, connected fo
the remote preamplifier by coax and
possibly a control cable.

Outdoor active antennas are often
good bets when wire antennas are
not permitted or desirable. High-rise
apariment dwellers find the active
antenna a practical antenna solution
if they can mount the active antenna’s
small whip outdoors. Even if you have
the space for a full-size antennag, it
might prove more practical and sim-
pler to use an active antenna.

If the preamplifier or preselector Is
tunable, it also can enhance recep-
tion by simultaneously peaking in-
band signals and rejecting out-of-
band signals. Active antennas and
preamps are offered by MFJ, Radio
Shack, Worldcom, Grove Enterprises,
and many other firms.

Radioware
P.O. Box 1478
Westford, MA 01886

Spi-Ro Manufacturing, Inc.
PO. Box 5500
Lakeland, FL 33807

Tab Books
P.O. Box 5445
Blackiick, OH 43004-0545

Tiare Publications
P.O. Box 483
Lake Geneva, Wi 53147

Universal Electronics, Inc.
4555 Groves Road, Suite 12
Columbus, OH 43232
Universal Radio, Inc.
6830 Americana Plwy:
Reynoldsville, OH 43068
W9INN Antennas

PO. Box 393

Mt. Prospect, IL 60056

The Wireman, Inc.
261 Pittman Road
Landrum, SC 29356

Worldcom
P.O. Box 3364
Ft. Pierce, FL 34948

One of the simplest and least ex-
pensive ($29.99) active antennas is
Radio Shack’s Amplified Indoor Anten-
na (catalog no. 20-280). That com-
pact antenna is ideal for apartment
dwellers and travelers. It delivers up to
20-dB gain; a preselector peaks sig-
nals in the 3- to 30-MHz range and
helps reject unwanted signals. A gain
control helps prevent overloading by
strong signails.

Grove Enterprises offers an ampli-
fied indoor/outdoor antenna system
centered on the Grove TUN-4 Mini-
Tuner Plus. That is a 20-dB-gain pre-
amp covering 100 kHz to 30 MHz; it
can be used either with the ANT-6 hid-
den indoor antenna (a thin profile,
short flexible wire antenna you can
run inconspicuously along molding)
or the ANT-2 Skywire outdoor antenna
(a 66-foot off-center-fed antenna).
Grove also offers an unamplified reel-
out antenna for portables, the ANT-16;
it clips to the whip antenna of your
portable radio.

Loop antennas are another popu-
lar alternative. Most wire-type, out-
door, receiving loop-antennas re-
quire but a single element; both sides
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No external antenna jack on your radio?
The Loop Coupler from Palomar
Engineers magnetically couples the
output of an external antenna to your
receiver’s built-in loop antenna.

of the transmission line are con-
nected to opposite ends of the ele-
ment. That type of loop is somewhat
directional and usually requires a
good deal of space because its ele-
ment typically is a full wavelength
long.

Other loops are small coils of wire
on a ferrite form. That type of loop Is
very popular because if's highly direc-
fional, it can be used to deeply “null
out” unwanted signals on the same
frequency, but coming from different
directions, and it is quite suitable for
indoor use.

While you can use a ferrite loop on
HF; they come Into their own on MF LE
and VLF At those frequencies, a hori-
zontal dipole Is almost useless be-
cause it's almost always too close to
the ground (relative fo the signals
wavelength), and vertical antennas
are noisy from interference from com-
puters, TV sets, light dimmers, auto-
mobile ignitions, and other devices.
The loop rejects much of that noise.
Several firms, including Palomar Engi-
neers, Worldcom, and others, offer re-
ceiving loops.

For example, the NXL-1000 Noise-
Canceling Indoor Shortwave Anten-
na from Worldcom Technology offers
high gain, sensitivity, and nolise-rejec-
tion. It rejects noise by using an elec-
trostatically-shielded Faraday loop
antenna atop the unit; the loop can-
cels most noise. The loop Is mounted
on a tiltable turntable mount to allow
further nulling of noise sources as well
as nulling of interfering stations. The
antenna costs $89.95

A different approach is taken by
MFJ Enterprises. Their MFJ-1782 Super

ANTENNA CATALOGS

Besides their convenience, mail-
order radio catalogs and product infor-
mation sheets extend your horizons,
providing access to equipment and
supplies that might not be available lo-
cally. Fortunately, there is an abun-
dance of catalogs you can obtain
offering a wide selection of SWL anten-
nas and recelving accessories. Here
are some of them:

Antenna Supermarket. Antenna Su-
permarket offers several HF SWL anten-
nas, including the popular “Eavesdrop-
per," gas-tube lightning-surge ar-
restors, and various SWL accessories.
Besides the product sheet there's a
short but useful beginner's tutorial on
receiving-antenna selection, installa-
tion, lightning protection, and weather

AntennasWest, AntennasWest offers
some novel amateur and SWL antennas
and accessories. Those include an “in-
visible” 300-ohm indoor twinlead on
transparent tape that can be stuck to
walls and run through closed doors.
They also carry "Slinky"-based indoor
antennas for apartment, motel, attic,
and portable use. Their products em-
phasize casual, on-the-go antenna
needs.

ANT FARM Antennas. That Pennsyl-
vania firm offers several wire-antenna
kits for radio amateurs and SWL's.
Those include a 43-foot long SWL an-
tenna that covers 2.4-30 MHz and a
high-performance all-band 47-foot am-
ateur HF antenna for restricted space.
New products include loaded dipoles
and Slopers for 160, 80, and 40 meters,
and a very compact HF antenna.

Gilfer Shortwave. Gilfer's 30+ page
catalog makes a good sourcebook. Nu-
merous accessories are featured, in-
cluding passive and active antennas,
lightning arrestors, surge protectors,
and cables. Offerings include HF di-
poles, longwires, and Slopers; active
antennas for VLF through UHF; and in-
door receiving loops.

Grove Enterprises. The Grove catalog
has many hints and tips for the listener,
including tutorials on choosing short-
wave receivers, scanner radios, anten-
a number of antennas and antenna ac-
cessories of interest to SWL's, including
an amplified indoor SWL antenna sys-

Hi-Q Loop Antenna offers a relatively
large (26-inch diameter) magnetic
loop that can be used for receiving
and transmitting over 10-30 MHz. The
$269.95 antenna is quiet and has a
narrow bandwidth that helps reduce
receiver overloading and intfer-
ference from out-of-band signals. It's
suitable as a portable antenna used
from hotels, motels, and motor homes.

tem, the 66-foot ANT-2 Skywire dipole,
various lightning protectors, and many
other items.

KILO-TEC. That company sells a vari-
ety of antenna parls and accessories,
including four HF dipoles. Accessories
include center connectors., weather-
boot kits, pulleys, Dacron rope, light-
ning arrestors, stainless eyebolts, BAL-
UNS, antenna wire, openwire feedline,
twinlead, tuners, and filters.

Radioware. Various antennas and RF
accessories are offered. Included are
amateur, SWL, and scanner antennas;
antenna and grounding wire; antenna
traps and BALUNS; relays and switch-
es; transmission line; lightning-protec-
tion accessories; insulators; and other
antenna components and accessories.
Almost everything sold is illustrated with
a photo.

The Radio Works. Their General Cata-
log's focus is on HF wire-antenna sys-
tems and components such as coax,
antenna wire, and connectors. Also of-
fered is a Reference Catalog. It contains
detailed features on designing and in-
stalling wire antennas. The General
Catalog is free; the Reference Catalog
is $4. The two catalogs make good
sourcebooks on wire (including limited-
space) antennas for shortwave and am-
ateur radio.

Spi-Ro Manufacturing. Spi-Ro is a
good source of antenna accessories
and parts. They offer several amateur
and SWL antennas, including limited-
space dipoles, multiband-trap dipoles
and Slopers, and a variety of single-
band antennas. Their fiyer also shows
BALUNS, center connectors, coax, lad-
derline, insulators, lightning protectors,
support rope, surge protectors, anten-
na traps, and other parts and accesso-
ries.

WSINN Antennas. Proprietor Bill Fan-
ckboner, WIINN, focuses on amateur
multiband Slopers and dipoles; he also
manufactures shortwave receiving an-
tennas sold by other vendors. The
WOINN antennas are custom as-
sembled complete with center con-
nector, Dacron line, spreaders, and
other needed accessories except for
coax, which you supply. The WOINN
catalog includes many useful sketches
and configuration suggestions and
ideas. =

Its also effective in apartments and
condos where the antenna can be
mounted on a balcony or in the attic.
Several firms make unusual com-
pact antennas; some are for receiv-
ing only, while others are designed for
tfransmitting. Here are two infriguing
antenna systems to consider, es-
pecially if you like to DX the ham
(Continued on page 89)
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of Popular Electronics
reveal many fascinating ar-
ticles. There’s a bonanza of
build-it project plans, infor-
mative theory articles and
timeless feature stories.
Check out the partial list of
titles packed into the 1990
issues and you'll agree that
1990 was a banner year. If
you see an article about a
project, theory topic or
newsworthy feature, you can
have that article, with the en-
tire issue for only $6.50. To
get your 1990 issue(s) of
Popular Electronics, place
a ¢ in the box that indicates
the month you want and
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Note that ordering six or
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price per issue! Tear out this
page, or make a photo copy
of it, and mail or FAX it
today! Just follow the direc-
tions below.
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By Marc Ellis

The Minerva
Getsa
Re-Capping

ANTIQUE RADIO

his month, we'll be con-

finuing the Minerva
Tropicmaster restoration
project that we began in
the April column. If you've
Just joined us, the Tropic-
master is a basically an
upgraded version of the
AC-DC "All-American Five"
circuit used so widely in
inexpensive table sefs just
before, and for several
years after, World War I,

The Minerva chassis after reinstallation of the oscillator can
(upper right corner), followed up by cleaning and mild polish.

Though the eight-tube Trop-
icmaster has circuit
refinements that make it
much more of a radio than
its more mundane five-tube
relatives, the really interest-
ing thing about the set is its
battleship-like physical con-
struction.

The radio is built more like
a communications receiver
than a broadcast set and,
in its heavy-duty steel case
(complete with drop-front
panel to cover controls and
speaker grille), it looks as if it
would be more at home in
an army barracks than in a
living room. As a matter of
fact, because this radio ap-
peared immediately after

World War |I, it seems likely
o be a surplus military mor-
ale set from a canceled
army contract. Not much is
known about the Tropic-
master’s history or that of its
manufacturer, and anyone
who can enlighten us is
definitely invited fo write inl

FIRST, A BIT OF
HOUSEKEEPING

As this month’s progress
photo shows, the Tropic-
master has temporarily lost
its imposing appearance.
Cabinet, front panel, speak-
er, and dial have been
removed fo facilitate clean-
ing and restoration. Those
of you who have been fol-
lowing the work fo date will
notice that the oscillator
shield can, removed at the
beginning of the project for
straightening (and assess-
ment of possible damage
to the coll inside) has been
reinstalled. That was the first
thing to be done during this
month’s session, because |
didn't want fo risk damag-
ing the unprotected coil as
the restoration work pro-
ceeded.

Just as its removal had
been originally, the re-
installation of the cover was
an annoying, but not really
difficult, project. The can
definitely wasn't intended
to be removed and re-
installed after the coil had
been wired into the set.
However, there was enough
slack in the leads to allow
the coil-mounting studs to
be manipulated through
the matching holes in the
can. A small screwdriver
was (very gentlyl) inserted
up through the coll form
from the underside of the
chassis (via the lead "pass-
through” hole) to serve as a

handle for manipulating
the caoll.

With coil-mounting wash-
ers and nuts reinstalled, the
studs on the bottom of the
can could now be passed
through their holes in the
chassis, and their mounting
nuts refastened.

The next item to be tack-
led was the removal of
encrusted grime from the
top and sides of the chassis.
Unfortunately, the chassis
will never look new again—
that is, unless it is stripped of
components and re-plated.
There are too many pitted
and corroded areas,
caused by extended stor-
age in a damp
environment, However, a
good surface cleaning
would definitely result in a
fresher appearance.

To do the job, | employed
my usual tfechnique—gen-
tle rubbing with a damp
rag wet with a small
amount of Brasso. The met-
al cleaner helped to
remove some of the sur-
face corrosion along with
the dirt, providing a
smoother finish. Because it
contains very little abrasive,
it is not damaging to chas-
sis details such as stencilled-
on tube numbers.

However, even with a
gentle polish such as Bras-
50, it doesn't pay to rub too
hard. You will inevitably
create amateurish-looking
“overpolished” areas that
don’t match the overall
look of the finish and—to
my eye—are more unsightly
than the original grime.

| wish | could have done
an equally good job of
cleaning the bottom of the
chassis, which is not as dirty
as the top was, but has its
share of dust and powdery
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mold. It would have been
nice to swish the whole
thing around in warm de-
tergent, followed up by a
rinse and gentle oven-dry
(a technique often used on
certain commercial elec-
fronic equipment).
However, the fiber coill
forms used in the sef’s front-
end and IF circuits would
probably be destroyed by
that treatment. So Il have
to content myself with gen-
tle brushing of the wiring
and components, followed
up with a “"blow-out” using
the pressure side of a vac-
uum cleaner. Il do that
some time after replacing
the paper and electrolytic
capacitors—which have
most of the mold deposits.

RECAPPING: OVERKILL
OR NECESSITY?

My attitude on wholesale
re-capping has changed
considerably since the “Sky
Buddy” project, which was
the last receiver restoration
described in these pages.
First of all, I've always been
conservative about removal
of authentic old compo-
nents. Second, it seemed to
spoil the challenge of trou-
bleshooting to replace—at
the outset—most of the
parts likely to cause prob-
lems. | felt it was more
sporting to pin-point trouble
by shrewd analysis of data
obtained from measure-
ments and/or signal fracing.

I've also been pretty
lucky in the past. Sets that
I've repaired have re-
mained stable, even
though I'd replaced only
the specific components
that had failed. However,
I've done enough reading,
now, about the experiences
of others to take the advice
of the old timers in this
business a bit more se-
riously.

The paper capacitors of
the 19305, ‘40%, and part of
the ‘50’ (generally, until
molded plastic cases had

replaced the old wax-
coated plastic ones) ab-
sorb appreciable
dampness from the atmo-
sphere over the years.
Eventually, the insulating
ability of the paper di-
electric becomes
compromised and the ca-
pacitors will leak or short
out—perhaps taking with
them components that are
much more difficult to re-
place, such as audio or IF
transformers.

N RAE e £ e
This close-up of the audio and power-supply wiring shows

on the Tropicmaster’s parts
list. When they came, | was
glad that a previous Popu-
lar Electronics restoration
project had been a capac-
itor checker. While the caps
were certainly orange and
looked like the Spragues
ilustrated in the catalogue
I'd bought from, they
weren’t marked as to make
and capacitance (at least
not in plain text).

Perhaps the units had
been made by Sprague,

v LT
"th

..
several

of the new caps (they appear as small, light-gray cylinders).

Electrolytic capacitors
never were intended to be
a permanent part of a ra-
dio, of course. Most dried
out and failed at least once
during the time the radio
was originally in service.

| don't plan to go back,
now, and recap all of the
sets | happen to own. But |
believe | would completely
recap any set that | plan to
use regularly—and | cer-
tainly plan to completely
recap any set that is the
subject of a restoration
such as the current one.

RECAPPING THE
TROPICMASTER

With that in mind, | or-
dered a couple of fresh
electrolytics and a com-
plete set of Sprague
“Orange-Drop” capacitors
in the sizes and quantities of
the paper capacitors listed

with proprietary markings
for use by another man-
ufacturer. Whatever the
reason for the coded mark-
ings might have been, | was
glad to have the checker
so that | could verify that
the capacitors | had re-
ceived were the sizes | had
ordered. It would have
been quite appropriate for
the supplier to have in-
cluded a reassuring data
sheet verifying that the units
were indeed Spragues, and
to have provided a code-
number vs. capacitance
reference list. But, unfor-
tunately, he didn'fl

The old capacitors were
changed out, one at a
time, with the leads of the
new units spaghetti-
equipped to match the old
ones and dressed as much
like the old leads as possi-
ble. Each of the solder

connections involved was
separately analyzed to de-
termine the extent to which
it should be disturbed.

Solder lugs on RF coils
were left untfouched; those
are usually lightweight and
easily broken, and also usu-
ally carry fine, easily-broken
wires from the coil windings
in addition to heavier leads
from other components.
Capacitor leads from such
lugs were clipped, leaving
an inch and a half or so of
slack. The end of such a
lead was formed into a
tight spiral by colling a few
turns around a stiff wire. The
lead from the new capaci-
tor was inserted into the
spiral, which held it in place
until it could be soldered.

If the lug was on a fube
socket, terminal strip, or
other more substantial
component, and if the lug
wasn't jammed full with oo
many leads, a majority of
the solder was removed
using desoldering braid
and a hot iron. If the lead
from the capacitor could
then be separately un-
crimped and removed from
the lug, that was done. Oth-
erwise it was clipped close
o the lug.

In either case, a hole for
the entry of the new lead
was made by poking a stiff
wire into the lug’s "lead
space” while keeping the
lug hot with the soldering
iron. Once the hole was
established, it was kept from
filing in by removing the
soldering iron and moving
the wire back and forth
until the solder had cooled
down.

Sometimes a lug already
had an extra hole not filled
with solder, making it un-
necessary to go through
the desoldering exercise.
The desoldering-and-hole-
making technique was also
not attempted on a lug
carrying a great many
leads. In such cases, the old
lead was clipped long and




The new choke leads are firmly attached to the coil by a glob of
epoxy cement (center) so that the solder joints (at the top of the

coil) will not break again.

pigtailed, as previously de-
scribed, so that a new
connection could be made
without disturbing the old
one.

I've found a "prick
punch” from an old drafting
kit (it's like a heavy needle
with a cylindrical handle
and is used to make tiny
holes at precise locations
on drafting paper) fo be an
excellent aid for this work.
The tool is quite strong and
stiff, yet fine enough to be
used as a form for pigtailing
and for poking holes in sol-
der lugs. It can also be used
to get under old leads to
“uncrimp” them from their
lugs.

FINISHING UP

After the recapping was
completed, progress was
made on a couple of other
fronts before ending the
work session. Temporarily re-
moving the mounting nuts
fromn the volume and fone
confirols, | pulled those units
back as far as their leads
would allow so that | could
spray in control lubricant/
cleaner through the lug
openings. After remounting
the controls, | worked them
back and forth through
their ranges of movement
several times to get the
cleaner/lubricant well
worked in. Hopefully, they'll

now be noise free. The
bandswitch contacts got
the same treatment but,
being well-exposed, it
wasn't necessary fo loosen
the control fo make them
accessible.

Having previously located
the two ends of the winding
of the crudely “repaired”
filter choke (see last month’s
installiment of "Antique Ra-
dio” for more on that), | was
able to solder new lead
wires to them, Those new
wires were securely at-
tached to the body of the
choke with epoxy cement
so that they would not tear
loose as they had done
before. After the cement
has thoroughly set, | plan fo
wrap the core with black
masking tape for a neater
appearance.

Finally, having notficed
that the frame of the tuning
capacitor was not at-
tached to the chassis (the
only thing holding it in
place was the ground
strapl), | added some
screws, decorative washers,
and lock nuts to snug the
assembly down against its
rubber-grommet shock ab-
sorbers.

Well, that all for now. We'll
be back next month with
more news on the restora-
tion of this most interesting
set. Goodbye until thenl W

——————
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By Jeff Holtzman

Can’t Find It?
Just askSam

COMPUTER BITS

hard product to cate-

gorize, askSam 2.0 for
Windows is a cross between
a database manager, a
word processor, and a full-
text indexing system. It has
been around in one form or
another since the
mid-19807%s. Back then it was
a DOS-only product with
lots of promise. Recentty, |
took a new look at the
Windows version, and | am
impressed. | had several
potential applications, the
most immediate of which
was fo provide some or-
ganization for tons of
UseNet and List Serve files |
had been downloading
from the Internet.

\SAM\TEMPLATE\INTERNE T.ASK]
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askSam can help you get a handle on unstructured text

information, including downloads from Internet sites.

Before we continue, let
me digress for a moment. In
case you're wondering
what happened fo our dis-
cussion of object-oriented
technology, I've decided
that the book | originally
recommended, David Tay-
lors Object-Oriented
Technology: A Managers
Guide, does a better job

than | could ever hope to
do in explaining the basics.
If you're new to 0-0, buy,
beg, or borrow a copy of
that book. It'll change your
(computing) life. If you're
interested in more o-o dis-
cussion, or perhaps some
talk about o-o tools, e-mail
me at jkh@acm.org. If
enough people are inter-
ested, we'll do more in the
magazine. Now, though,
let's get back to askSam.

USING ASKSAM

You can use askSam to
build a traditional fielded
(but not relational)
database, or you can just
type or import text at will.
What you end up with is a
file containing multiple
documents, A document in
askSam is what most
database programs would
call a record. You can then
perform traditional
database sorfs and exiracts
on the documents. You can
also search the entire file as
Iif it were just one big text
document.

For example, | was able
to import megabytes of raw
ASCIl text files info an
askSam database, apply ifs
automatic field recognition
tools, and get back a “table
of contents” fo my informa-
tion. That's a good first step
toward truly managing that
conglomeration of stuff.
askSam can import not only
ASCII text, but also standard
word-processing (Word,
WordPerfect, etc) and
database files. It can also
export information in similar
formats. Further, it can be
used as a powerful word
processor in its own right.

askSam includes exten-
sive capabilities for finding
stuff once you get it info a

database: Boolean
searches, proximity
searches, field-level
searches, and others, A
Boolean search allows you
to combine search terms
using the logical operators
AND, OR, and Nor. For exam-
ple, you could issue a
search that said to find all
arficles containing the
words “computer” and
“electronics,” but not the
word "Macintosh.” A prox-
imity search allows you fo
specify how near the spec-
ified terms must be to one
another to count as a “hit.”
A field search allows you fo
retrieve all documents in
which a field contains a
specific value (e.g., last
name contains Smith). Wild-
cards are also supported
(e.g.. find all documents
that contain words begin-
ning with “electr”). In
addition, search types can
be combined, and search
criteria can be saved in
what askSam calls a Report,
and subsequently reused.
You can even search across
multiple files.

An easy-to-use hyperlink-
ing facility allows both inter-
and infra-document cross-
referencing, as well as the
ability to execute program
commands. The document-
linking feature works some-
what like that in the
Windows Help System. If you
double-click on green un-
derlined text, the screen
then displays a new docu-
ment, a new file, or
executes a command, such
as running or printing a
report,

A read-only run-time ver-
slon of the program is
available at (a reasonable)
exira cost for distributing
askSam databases.




SOME FINAL
THOUGHTS

Installation Is easy, and
the documentation Is fairly
good, although in-
complete. askSam does not
document itself using itself,
and there is no full-text
search of the WinHelp file.
So, for example, there Is no
direct way to find out how
to use wildcards, because
the word does not appear
in the WinHelp Search in-
dex. On the other hand,
there is an entry on wild-
card searching in the
printed index.

As currently imple-
mented, askSam has
several gaps and lacks one
crucial feature. Gaps in-
clude the lack of word-
processing-like styles, non-
standard windows
keyboard usage, and the
aforementioned documen-
tation hiccups.

The crucial feature |
would love to see imple-
mented is the ability to
group documents in re-
lated sets, with a drag-and-
drop visual interface for
moving set members
around. What I'm getting at
Is a hierarchical database
in which any given set
could have one parent and
multiple children. It would
be possible to simulate that
type of structure using
askSam’s hyperlinking ca-
pabilities, but I'm looking for
something that works at a
more fundamental level.

Anyway, if you're an Inter-
net surfer, a CompuServe-
forum lurker, or for any other
reason end up with lotfs of
text files, askSam can be a
big help. Likewise if you're
looking for a simple-to-use
fielded database, and
don’t want fo become an
expert in SQL. |
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By Charles D. Rakes

Assorted
Circuits

his visit we're going fo
toss around a number
of simple, but useful, circulifs.
Also included are a couple
of circuits to help out our
faithful readers.

IR DETECTOR

Not too long ago, | had a
VCR that would not re-
spond to its remote-control
unit, but would operate
manually. Because | ob-
viously could not see the
remote’s infrared output, |
couldn't tell if the unit was
working or not. The circuit
shown in Fig. 1 solves that
dilemnma.

The circuit uses an IR
phototransistor, @1, to de-
tect a remote control’s IR
output signal. A PNP tran-

Fig. 1. Find out if your IR
remote control is working
with this simple tester.

sistor, @2, then amplifies
Q15 output and lights LEDA.
That indicates that an in-
frared signal has been
detected by the phototran-
sistor, or in other words, that
your remote works.

AUDIBLE IR DETECTOR
Another IR-detector cir-
cuit is shown in Fig. 2. It
offers an audible as well as
a visual output, and also
stretches the on time of the
detected pulse to make the

output easier fo see.

Phototransistor Q1 detects
a remote’s IR output pulse
and sends a negative-go-
ing pulse to the frigger
input (pin 2) of the 555 IC,
U1. The 555 is connected in
a one-shot timer circuit; the
output (pin 3) on time is set
by the values of C3, R3, and
RS. When an input pulse is
detected, pin 3 goes high,
lighting LED1 and activating
the piezo buzzer, BZ1.

For longer output pulses,
set RS to its maximum resis-
tance value. To lengthen
the circuits on-time range,
increase the value of C3,
and to shorten the on-time
range lower the value of
Ca.

CIRCUIT CIRCUS

TRAFFIC-LIGHT
CONTROLLER

John, an electrician
friend of mine, came by the
other day to show me his
newly acquired flea-market
bargain, a traffic light,
which he wanted to oper-
ate with an electronic light-
sequencer circuit, Also,
John wanted the lights to
turn on (and shut off) in the
following sequence: Red,
yellow, green, yellow, and
back fo red. The sequence
would then have to repeat
over and over as long as
the sequencer circuit re-
ceived power.

The circuit shown in Fig. 3
fits the bill perfectly. It uses

49V
> R3 &
L% $ 2 10k $
RS &
& 4 i 250K1:~|
A =
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Fig. 2. With this audible tester, you can see and hear if your

remote is transmitting or not.




PARTS LIST FOR THE
TRAFFIC-LIGHT CONTROLLER (Fig. 3)

Ul—4017 divide-by-ten counter, integrated circuit
U2-U4—MOC3010 optocoupler/Triac driver, integrated circuit
U5—4011 quad 2-input NAND gate, integrated circuit

- TRI-TR3—6-amp, 400-volt-AC Triac (Radio Shack 276-1000 or

equivalent)

D1, D2—IN4002 silicon rectifier diode

RESISTORS

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

R1-R3—180-ohm

R4—I1-megohm

R5—250,000-chm potentiometer

ADDITIONAL PARTS AND MATERIALS

Cl—10-pF, 16-WVDC, electrolytic

11-13—120-volt-AC, 60- to 150-watt lamps (red, yellow, and

green)
Lamp sockets, traffic light housing, wire, solder, etc.

The first output of U1 ap-
pears at pin 3, which

like something similar, but
more modern, that didn't

+2v 117 VAC
3 1 g 2= @
2 u2
o MOC3010 TR1*
1N4002 4
4 2
B D2 2 - YELLOW
4017 1N4002 1800 @
- 4 1 a
Yy
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14 = 4: - GREEN
1 R (),
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+12v .._I,—
14 5
4 (uss 3 .
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1/4 40117 By
c1 ..E AR5 !: R4 -
1oT l—: 250K 1 MEG
*SEE TEXT
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Fig. 3. Although this traffic light does not follow the standard
sequence of lighting, the effect sure looks great on a wall.

the ever-versatile 4017 di-
vide-by-ten counter IC (U1),
which Is set here to count to
four and repeat over and
over as long as clock pulses
are present at pin 14. Two

gates of a quad 2-input

nanp-gate IC

(US) are con-

nected in a low-frequency
oscillator circult that sup-
plies the clock pulses for
the counter IC.

PARTS LIST FOR THE
AUDIBLE IR DETECTOR (Fig. 2)

Ul—3555 timer, integrated circuit

QI—L14G2 phototransistor (Mouser 570-L14G2 or equivalent)
LEDI—Light-emitting diode, any color

(All fixed resistors are Y4-watt, 5% units.)

RI—15,000-0hm

R2—22,000-0hm

R3—10,000-0hm
- R4—470-0hm

R5—250,000-0hm potentiometer

'CAPACITORS
C1—0.1-pF, ceramic-disc
C2—0.05-pF, ceramic-disc

C3—4.7-uF, 16-WVDC, electrolytic
ADDITIONAL PARTS AMD MATERIALS

BZI—Piezo buzzer
Power source, wire, solder, etc.

supplies a positive voltage
to U2, a MOC 3010 op-
tocoupler/Triac-driver IC,
tumning it and Triac TR1 on.
That lights 11, the red lamp.
The second output appears
at pin 2 and passes through
D1 to the second MOC
3010, U3, thereby lighting
the yellow lamp, I12. The
third output at pin 4 turns
on U4 and the green lamp,
13. The fourth output at pin 7
fravels through D2 and into
U3 to light the yellow lamp,
12, again.

If you would like the traf-
fic-light system to follow the
normal sequence of green,
yellow, and red, make the
following circuit changes:
Disconnect pins 10 and 15
of U1 from each other. Re-
move D1 and D2 and
connect pin 2 of U1 to pin 1
of U3. Then connect pins 7
and pins 15 of U1 together.

| Use U2 to drive I3 (the

green light) and U4 for 11
(the red light).

Our next two circuits go
out to a reader named
Don, who wrote about a
flashing string of neon
Christmas lights he built
more than 25 years ago.
Don noted that he would

require a high-voltage
source to light the neon
lamps.

NEON CHRISTMAS
LIGHTS

The circuit shown in Fig. 4
is probably similar fo the
circuit that Don built many
years ago. It's still a fun

NE4
NE2 C4
05
b
R4 ]
2.2 MEG
NE3
NE2 C3
05
)
R3
2.2 MEG i
NE2
NE-2 C2
05
]
R2 o
2.2 MEG
NE1
NE2 Ci
05
L y
R
22MEG  B1*
20V
A
*SEE TEXT

Fig. 4. This flashing set of
neon Christmas lights will
make an attractive
decoration for any time of
year.
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PARTS LIST FOR THE
NEON CHRISTMAS LIGHTS (Fig. 4)

RI-R4—2.2-megohm, Ys-watt, 5% resistor
C1-C4—0.05-pF, Mylar capacitor

NEI-NE4—NE-2 neon lamp
B1—90 volts (see text)
Wire, solder, etc.

circuit to use today be-
cause obtaining the high-
voltage source for the
lamps is not only easy, but
cheap as well. Go down to
your local discount store
and buy ten of the cheap-
est 9-volt batteries you can
find and connect them In
series. That 90-volt battery,
B4, will keep the four necn
bulbs flashing for months on
end.

The neon lamps, which
are all NE-2 types, will blink
on and off several times a
second in a random fash-
ion. Increasing the resistor

+3V
3

>

Tl.l!

=

] mee (2 F
6 8 ¢t

220
usl:n‘®_< +
Fig. 5. Using LED's and
3909 IC's, you can make a
flashing-light circuit that

runs for months on two AA
batieries.

117 VAC
r A \
.
D1
1N4004 81
D2
1N4004 820
by
D4 D3
1NAOD4  1N4004
——p—>—4
12 I

Fig. 6. Mystify more than a
Jew people with this circuit of
illusion. If the diodes are
hidden under the components
they are connected 10, it
looks as if a series circuit
works with one switch open.

values will slow down the
flash rate and add to the
battery life.

SEMICONDUCTOR
LIGHTS

Okay, Don, the circuit in
Fig. 5 will answer your re-
quest for a more modem
version. That circuit uses four
3909 LED-flasher/oscillator
IC’ to drive four LED' in-
stead of neon lamps. The
circuit randomly flashes the
four LED's and only requires
a 3-volt power source. It will
operate for several months
on two AA batteries.

If you would like larger
and brighter flashing lamps,
you might consider com-
bining part of the circuitry
in Fig. 3 with this circuit. The
LED' in Fig. 5 can be re-
moved and the 3909%
connected to pins 1 and 2
of the MOC 3010 IC tfo drive
120-volt AC lamps. Now that
would be bright!

PARTS LIST FOR THE
SEMICONDUCTOR LIGHTS (Fig. 5)

U1-U4—3909 LED-flasher/oscillator, integrated circuit
LEDI-LED4—Light-emitting diode, any color
C1-C4—220-uF, 16-WVDC, electrolytic capacitor

Wire, solder, etc.

PARTS LIST FOR THE
CIRCUIT OF ILLUSION (Fig. 6)

DI1-D4—I1N4004 silicon rectifier diode

S1, S2—SPST knife switch

11, 12—120-volt-AC, 60- to 100-watt lamp

Wire, solder, etc.

F1
1A

120 VAC

Fig. 7. Here's a 12-volt power supply that is easy-to-build while

producing a smooth output.

PARTS LIST FOR THE
12-VOLT POWER SUPPLY (Fig. 7)

SEMICONDUCTORS
QI—2N3053 NPN transistor
Q2—2N3055 NPN transistor

BRI—3- to 5-amp, full-wave bridge rectifier
DI—14-volt, Ya-watt, Zener diode

ADDITIONAL PARTS AND MATERIALS
R1—470-ohm, Ya-watt, 5% resistor
C1—10,000-uE 35-WVDC, electrolytic capacitor
C2—470-pF, 35-WVDC, electrolytic capacitor
T1—16- to 18-volt-AC, 3- to 5-amp transformer

SI—SPST switch
Fl—I1-amp fuse

Fuse holder, aluminum heat-sink material, wire, solder, etc.

CIRCUIT OF ILLUSION
Qur next entry is in re-
sponse fo a display a friend
remembered seeing many
years ago where two knife
switches and two AC lamps
were displayed on a board
with the components all

wired in series. By closing
either of the switches, one
of the lamps would light
even with the other switch
open. How did the lamp
light with one switch open
and one closed? That was
(Continued on page 86)
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By Don Jensen

The End of
an Era

DX LISTENING

he control room is dark,

transmitters are si-
lenced, it is as quiet as a
tomb.” With those words,
Fred Haney, station man-
ager of the Voice of
America’s Bethany relay sta-
tion in Ohio, described the
shutdown of the venerable
worldwide fransmitting fa-
cility. “"After over 50 years of
continuous international
broadcasting, Bethany relay
station no longer exists. We
pulled the 'big switch’ at
1800 UTC on Nov. 14, 1994."

BETHANY RELAY STATION
VOICE OF AMERICA

September 23, 1944
November 14, 1994

This is the QSL card issued for receptions on the last day of
operation by the Voice of America’s Bethany transmitter site in
Ohio, marking a half century of airing VOA programs to the

world.

The U.S. government con-
cluded that the fransmitting
facility near Mason, OH,
was no longer needed. The
decision was part of a $400
million, four-year plan to
consolidate VOA broad-
casting. The VOA continues
to operate from Stateside
facilities at Greenwville, NC,
and Delano, CA, and a
number of overseas relay
sites.

The station’s plant super-
visor, David Snyder, in his
shutdown report, noted that
broadcasting began in the
area in the early 1920%, with
Crosley Radio stations WSAI
and WLW. “The oldtimers tell

of the Crosley engineers
driving around the Cincin-
nati area with a receiver”
Snyder recounts, “looking
for a spot with the best
radio reception.”

Those radio pioneers had
concluded that a *hot” spot
for reception also would be
best as a transmitter site.
Both Cincinnati's WLW medi-
um-wave transmitter and
two shortwave outlets were
located there.

Even before Pearl Harbor,
Crosley engineers were op-
erating a 75-kilowatt SW
transmitter, WIWO, then the
most powerful in the nation.
The US, at the start of the
war, had only 14 shortwave
transmitters, compared to
some 68 under Nazi control
and 42 operated by the
Japanese. "In a drastic
effort to remedy this situa-
fion,” Snyder said, “the
Board of War Communica-
tions called a conference
in Washington, DC . . . at
which plans were made for
... the design and con-
struction of six 200-kilowatt
fransmitters.”

The job of designing,
manufacturing, and install-
ing those units was given fo
the Crosley Corp. It was a
fremendous undertaking,
because there were no
vacuum tubes, no output
circuits, and no antennas in
existence that were capa-
ble of such power. But by
Sept. 23, 1944, three of the
new 200-kW units were op-
erating at the Bethany site,
beaming VOA program-
ming around the world.

By the early 19607, the
transmitting facility had
been taken over from
Crosley by the US. govern-
ment. There were two major
modernizations, one in the

mid-605%, the other in 1989.
When broadcasting ceased
last November, there were
six 250-kW tfransmitters on
the 625-acre Ohio broad-
casting site. Signals went
out from 22 directional an-
tennas. Those antennas,
and the connecting frans-
mission lines, were
supported by 300-foot steel
towers and more than a
thousand wooden poles,
ranging in height to 150
feet,

On the last day of trans-
mission, the station’s staff,
most of whom lost their VOA
jobs, gathered in the con-
tfrol room for a short
ceremony and prayer. Then
the assembled staffers sang
the National Anthem,
Haney said.

The Bethany station now
is surplus government prop-
erty. Some local radio
enthusiasts would like to see
at least part of the now-
silent VOA site used as a
museum in honor of its half
century of serving as Amer-
ica’s "Voice" to the world.

“What a haunting experi-
ence,” Haney said after the
shutdown, “to walk around
here without those sounds
that excited us with a sense
of mission, the babble of
languages launched
around the world that
sowed seeds of liberty, free-
dom, democracy, and
hope in countless minds.
Bethany made a difference
that still remains as history’s
witness. Hopefully this na-
tional resource will not be
forgotten.”

ALFRESCO DX'ING
Doing your shortwave lis-
tening in the great outdoors
can be fascinating and fun,
especially now that we're

souosoe3 Jejndod ‘G664 sunp

@
-



getting info the warmer
summer months. SWLs com-
monly refer to those outings
as DXpeditions. They usually
are held at some semi-
remote rural location far
from the electrically “noisy”
urban sites where many of
us city dwellers usually lis-
ten.

For a firsthand report, |
recently talked with veteran
listener Rich D’Angelo of
Wyomissing, PA, who had
just returned from a long
weekend SWL outing at
Gifford Pinchot State Park in
eastern Pennsylvania. Rich,
together with a group of
SWLing buddies, have
taken their receivers and
other listening gear to this
site on some 11 or 12 of
those weekend retreats dur-
ing the past several years.

| posed some questions
and Rich replied:

What makes a shortwave
DXpedition enjoyable?

"It offers a chance to get
away for a period of con-
centrated shortwave
listening, probably more
solid DX'Ing time than most
of us can find time for dur-
ing the usual weekend at
home. Also, a DXpedition to
an electrically ‘quiet’ area
usually means less static
and electrical noise fo In-
terfere with SW reception.
These getaways give us a
chance tfo share listening
opportunities. Sometimes
one of our group will stum-
ble upon some exciting
new DX catch. He tells the
rest what he's hearing, giv-
ing us a chance to make a
rare logging, too. Multiple
sets of ears, listening to the
SW bands simultaneously,
can cover more of the ra-
dio spectrum in a given
amount of time than can
Just a single pair. DXpedi-
tions are fun, too, because
we socialize and have a lot

Coil Designand
Construction
Manual

i

June 1995, Popular Electronics
- - N S . -
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with the mathematical data simplified for use by anyone. Get your

copy today!

I-Mall coupon to:

=TT T T T A

I Electronics Technology Today, Inc. i
| P.0. Box 240 » Massapequa ark NY 11762-0240 |
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book's cost and shipping-and-handling expenses. NY state resi- I

dents must add local sales tax.
Name

State
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All orders must be paid in U.S. funds only. Sorry, no orders ac-

cepted outside of USA and Canada. Please allow 6-8 weeks for de-

livery.

of fun with other people
who share our crazy
hobby.”

What sort of locations
should one look for when
planning a shortwave
DXpedition?

"Ideally, it should be a
place that has less elec-
frical noise than you usually
experience at home. Other-
wise, why bother? You'd like
to hear stations that are
difficult to log back home
in the city. Your DXpedition
site also should have
enough room for stringing
long antennas. Unless you
plan to operate your equip-
ment on batteries, a
reliable source of AC power
is important. We look for
comfort, too, such as a
comfortable cabin. Yes, the
adventuresome types may
choose to pitch a tent on a
mountaintop, but that’s not
for us.”

Next month, Rich will con-
finue, detalling how to plan
and prepare for an SWL'ing
expedition. And if you're
heading out on your own
DXpedition this summer,
why not drop a line and tell
us about your experiences.

DECALCOMANIA?

Do you like to collect ra-
dio-station decals,
pennants, and other pro-
motional items. What about
“aircheck” recordings of
AM/FM stations around the
country or SW signals from
around the world?

There's a club for people
like you. its called De-
calcoMania and it's open
to anyone in the world who
is interested in collecting
this sort of radio ephemera,
For more information on this

*CREDITS: Walter Fair, TX;
Harold Frodge, MI; Pete Gre-
nier, NV; Scott Jerris, WV;
Rufus Jordan, PA; Bob
Montgomery, PA; Ed Newberry,
NE; Ed Rausch, NJ; Doug
Robertson, CA; Giovanna Ser-
ra, ltaly; North American SW
Association, 45 Wildfiower Rd.,
Levittown, PA 19057

hobby club, founded in
1987, drop a line to De-
calcoMania’s publicity
chairman, Paul Richards,
PO. Box 126-PE, Lincroft, NJ
07738. Include a stamped,
self-addressed envelope for
a reply.

DOWN THE DIAL

Here are some SW sta-
tions being logged these
days. What are you hear-
ing? Let me know? The
address of this monthly col-
umn is "DX LISTENING,”
Popular Electronics, 500-B
Bi-County Bivd., Farm-
ingdale, NY 11735.

DOMINICAN REPUBLIC—
6,235 kHz. Radio Quisqueya
Is a Spanish-language sta-
tion noted around 2300
UTC with up-tempo Latin
music and identifications
announcements.

FINLAND—15,400 kHz.
Radio Finland has been
heard at 1330 UTC with an
English news broadcast and
ID.

MOLDOVA—9,620 kHz.
Radio Dniester International
has been reported broad-
casting in English at 2130
UTC from this corner of the
former USSR.

PAKISTAN—15,625 kHz.
Radio Pakistan was logged
on this frequency at 1100
UTC with international news,
then cricket scores and
other sports news in English.
After station announce-
ments, it continued with an
English news report at slow
dictation speed.

RUSSIA—5,930 kHz.
Murmansk Radio program-
ming Is mostly in Russian,
but there are occasional
English ID's during the 1500-
to 1530-UTC time slot.

SOUTH AFRICA—4,810
kHz. Radio 2000 broadcasts
during our evening hours,
around 0230 to 0400 UTC,
with easy-listening music,
some news and sports,
mostly in the Dutch-like Af-
rikaans language, but also
some English. )




By Joseph J. Carr, K4IPV

NE-602
Oscillator
Circuits

HAM RADIO

his month we'll wrap-up

our three-part discus-
sion of the NE-602 single-
chip receiver “front-end” by
looking at local-oscillator
(LO) circuits. Those circuits
are used in both super-
heterodyne and direct-
conversion receivers. In the
superhet, the LO is either
higher or lower than the
desired RF by the amount
equal to the IF frequency.
For example, for a 455-kHz

C1

3

0

c2 i
T100pF XTAL1

ne

Fig. 1. This basic Colpitts
crystal oscillator will work
with fundamental-mode
crystals up to 20-MHz.

receiver tuning 7.0 to 7.3
MHz, the LO must be elther
6,545 to 6,845 kHz, or 7,455
to 7,755 kHz. In direct-con-
version receivers, the LO
tunes to either the same
frequency as the desired RF
(SSB or AM), or 500 to 1000
Hz higher or lower (CW).

LOCAL-OSCILLATOR
CIRCUITS

There are two general
methods for controlling the
frequency of the LO in any
osclliator circuit: inductor-
capacitor (LC) resonant
tank circuits or piezoelectric
crystal resonators. We will
consider both forms, but first
let's cover crystal oscillators.
Incidentally, @ more in-
depth freatment of crystal-
oscillator circuits in general
can be found in my article
“All About Crystal-Oscillator

Circuits” that appears
elsewhere in this issue.
Figure 1 shows the basic
Colpitts crystal oscillator. It
will operate with funda-
mental-mode crystals on
frequencies up to about 20
MHz. The feedback network
consists of a capacitor volt-
age divider (C1/C2). The
values of those capacitors
are critical, and should be
approximately:

C1 = 100V, pF
C2 = 1000V/%,,., pF

The values predicted by
those equations are ap-
proximate, but work well
under circumstances where
external stray capacitance
is small relative to the total.
However, the practical truth
is that capacitors come in
standard values and those
might not be exactly the
values found using the
equations. In those cases,
use the next-higher stan-
dard value.

ut 6
NE-602

7 100pF
— I} ¢

c2
100pF

c3
50pF
0

XTAL1
Fig. 2. Here, a variable
capacitor is added to the
circuit of Fig. I to make it
easier to obtain the desired
frequency.

When the capacitor val-
ues are correct, the
osclllation will be consistent.
If you pull the crystal out,
and then reinsert it, the os-
cillation will restart
immediately. Alternatively, if
the power is fumed off and
then back on again, the
oscillator will always restart.

If the capacitor values are
incorrect, however, the os-
cillator will either fail to run
at all, or will operate inter-
mittently. Generally,
increasing the capaci-
tances will make operation
consistent, hence the rec-
ommendation above.

A problem with the circuit
of Fig. 1 is that the crystal
frequency Is not controlla-
ble. The actual operating
frequency of any crystal
depends, in part, on the
circuit capacitance seen
by the crystal. The cali-
brated frequency is
typically valid when the
load capacitance Is 20 or
32 pk although you can
specify a different load ca-
pacity to the crystal
manufacturer at the time of
ordering.

The shortcoming of the
previous circuit is overcome
in the circuit of Fig. 2. In that
circuit, a variable capacitor
is placed in series with the
crystal in order fo set the
frequency. That trimmer ca-
pacitor can be adjusted fo
set the oscillation frequency
fo the desired frequency.

The two previous crystal
oscillators operate in the
fundamental mode of crys-
tal oscillation. The resonant

frequency in the funda-
mental mode is set by the

L1
A-1pH
Fig. 3. For higher
frequencies, use an overtone
crystal oscillator like the one
shown here.

w
*SEE TEXT
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L1
5-2uH
Fig. 4. This overtone crvstal
oscillator uses third-overtone
crystals and will work from
25 10 50 MH:z.

dimensions of the slab of
quariz used for the crystal;
the thinner the slab, the
higher the frequency. Fun-
damental-mode crystals
work reliably up to about 20
MHz, but above 20 MHz the
slabs become too thin for
safe operation; that is, they
fracture easily at those
higher frequencies. An al-
ternative Is to use overtone-
mode crystals, The over-

tone frequency of a crystal
is not necessarily an exact
harmonic of the fundamen-
tal mode, but is close to it.
The overtones tend to be
close to odd-integer multi-
ples of the fundamental
(3rd, 5th, 7th). Overtone
crystals are marked with the
appropriate overtone fre-
quency, rather than the
fundamental.

Figures 3 and 4 are over-

Cc4
01
u1 6
NE-602 —“—c‘
- 100pF
¢
cz2 ca
= 100pF 100pF
—
L1
4.74H
2000~
-' —

Fig. 5. In this Colpitts
variable-frequency oscillator
(VFO) an inductoricapacitor
combination is used to set
the frequency.
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tone-mode crystal-oscillator
circuits. The circuit in Fig. 3 is
a Butler oscillator. The over-
tone crystal is connected
between the oscillator emit-
ter of the NE-602 (pin 7)
and a capacitive voltage
divider that is connected
between the oscillator base
(pin 6) and ground. There is
also an inductor in the cir-
cuit (L1), and that inductor
must resonate with C1 to
the overtone frequency of
crystal XTAL1. The circult can
use either 3rd- or Sth-over-
tone crystals up to about 80
MHz. The circuit in Fig. 4 is a
third-overtone crystal os-
cillator that works from 25 to
about 50 MHz

A pair of variable-fre-
quency-oscillator (VFO)
circuits are shown in Figs. 5

6
o
c2
05
C1

7
ca
05

J
L1

100pF

s

L1: 33 TURNS,
#28 ENAMELED WIRE
ON T-50-2 OR T-50-6
TOROID CORE
Fig. 6. In this Hartley VFO,
feedback is provided via a
tap on the inductor.

-

Fig. 7. You can use a
varactor diode (DI) to tune a
VFO circuit electronically.
This figure shows a parallel-
resonant, voltage-tuned
Colpints oscillator.

u1 6
ci1
7 100pF
K_ Cc3
-~
c2 01
= 100pF D1
NTE-618
»-\nmu—@—o
—
L1
4.7uH R1 :E
10K <
, !
Cc4
.05 Vi

Fig. 8. Here is a series-
resonant, voltage-tuned
Clapp oscillator circuit.

and 6. The circuit in Fig. 5 Is
a Colpitts oscillator, while
Fig. 6 shows a Hartley os-
cillator. In both oscillators,
the resonating element is
an inductor/capacitor-(LC)
tuned resonant circuit. In
Fig. 5, however, the feed-
back network is a tapped,
capacitor voltage divider,
while in Fig. 6 it is a tap on
the resonating inductor. In
both cases, a DC blocking
capacitor at pin 6 is
needed in order to prevent
the oscillator from being
DC-grounded through the
resistance of the inductor.

VOLTAGE-TUNED
OSCILLATORS

Figures 7 and 8 show a
pair of VFO circuits in which
the capacitor element of
the tuned circuit is a volt-
age-tuned variable-
capacitance diode, or
varactor (D1). Those diodes
have a junction capaci-
tance that is a function of
the reverse bias voltage
applied across the diode.
Therefore, the osclllating
frequency of those circuits is
a function of tuning-voltage
V;. The circuit in Fig. 7 Is a
parallel-resonant Colpitts
oscillator, while that in Fig. 8
is a series-resonant Clapp
oscillator.

That concludes our
coverage of the NE-602,
We hope you've found our
discussions useful. -]




By Marc Saxon

Fast-Food
Frequencies

Radio Shack’s PRO-62 handheld scanner offers 200 meﬁaory

SCANNER
SCENE

adio Shack’s new

PRO-62 handheld
scanner is upon us just in
time for summer activities.
Its a piece of gear with 200
memory channels that pulls
in a wide range of frequen-
cles.

Look for the PRO-62 to

cover 30-54 MHz, 137-174

channels and covers a wide range of frequencies.

MHz, 380-512 MHz, and
806-960 MHz, as well as the
118-136-MHz ceronautics
band. As with all new scan-
ners covering 800-900 MHz,
there’s no coverage of the
cellular bands. They were
locked out during the man-
ufacturing process and are
now almost certainly
beyond retrieval (due to re-
cently implemented FCC
regulations).

The PRO-62 is set up with
ten 20-channel memory
bands. It also offers a bonus
of 10 separate, additional
monitor channels in a spe-
cial bank designed to store
new frequencies found
while in search mode. The
unit scans at 25 channels
per second, but will search
at a jaunty 50 channels per
second. It can receive AM
and NFM signals.

Inside, it's friple con-
version, which makes the
PRO-62 extremely resistant
to interference. The IF fre-
quencies are 455 kHz, 21.4
MHz, and 257.5 MHz. Spu-
rious rejection (FM at 154
MHz) is 40 dB. Selectivity is
rated at — 6 dB at =10 kHz
and —50 dB at =20 kHz.
FM sensitivity, —20 dB
(S+N)/N at 3 kHz deviation,
is 1.0pV to 512 MHz, then
2.0pV above 806 MHz. AM
sensitivity, —20 dB (S+ N)/N
at 60% modulation is 2.0 pV
below 512 MHz and 4.0 pVv
above 806 MHz.

The Radio Shack PRO-62
will hold its memory without
batteries installed, or an-
other DC source, for as long
as an hour. A large and
easy-to-see LCD readout
provides all the information.

Operation is straightforward
and uncomplicated. It looks
good, does a fine job, and
is well built. What more
could you want in a hand-
held?

FREQUENCIES TO GO

Drive-throughs at fast-
food emporiums have al-
ways been a source of
fascination to scanner
owners. It was only after
several years of receiving
mail asking for or offering
drive-through frequencies
that one reader finally let
me in on what the excite-
ment is all about.

Apparently, the com-
ments that employees
make to one another about
the drive-through customers
aren't always very compli-
mentary. In fact, it's said that
they can be gross, and are
often hilarious. Every word
they say is picked up and
broadcast over their head-
piece short-range
communication units.

From what | can discern,
many different channels
are in use, even within the
various national and larger
regional fast-food chains.
There do seem to be cer-
tain favored frequencies
that are used at more of a
chain’s locations than
others. At each drive-
through location, one fre-
quency is used for the
customer to place the
order, while the other is
used by the employees. The
employee channel is the
one to monitor.

Here’s a sampler of the
more widely encountered
frequencies of several
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The MAX-CMP ground-plane antenna for base stations (and the
MAX-HH., for handheld scanners) helps capture weak signals in
the 800-900-MHz range, and also provide improved local
reception on other VHFIUHF bands.

larger chains. There's no
guarantee that the follow-
ing are in use in your local
fast-food eateries, but you
can give a fry whenever
you get in close range to
one of those places.

Arby's often uses 154.57
MHz, as does Hardys. See if
your nearest Wendy’s can
be heard on 154.54 MHz.
McDonalds has been re-
ported on 151.895, 154.60,
170.245, and 171.105 MHz in
the U.S., and in Canada on
161.67 MHz. Try for Burger
King on 465.8875 and
467.7875 MHz. Listen for
Taco Bell on 465.8875 MHz.

Why not pass along spe-
cific fast-food drive-through
frequencies that you have
confirmed? If enough
come in, they'll appear
herel (If you intend to con-
duct an in-depth study of
fast-food frequencies, bet-
ter take along some Tumsi)

OIL BE SEEING YOU
SOON

It's unpleasant fo see in
the media how our harbors,
waterways, and larger lakes
are sometimes marred by
accidental oil spills. As soon
as | learn about one of
those ecological accidents,

| flip on certain channels
that will put me behind the
headlines.

There are special fre-
quencies reserved for
coordinating oil-spill clean-
up operations. They are
used by private firms as well
as by government agen-
cles. They provide a
chance to listen in on a lot
of interesting things that
never make it to the nightly
television news or the mom-
ing paper. To me, it's one of
the best uses of a scanner.
And | can stay home with-
out getting oil all over my
shoesl!

Check out these frequen-
cies: 36.25, 41.71, 122.925,
150.98, 154.585, 156.75,
157.075, 158.445, 159.48,
454,00, and 459.00 MHz.

FROM THE MAIL

Peter Rafferty, of Bar Har-
bor, Maine, asks for a list of
the channels used by the
new 900-MHz cordless tele-
phones. Those phones all
operate in the 902-928-
MHz band, but they aren’t
assigned specific channels
(as are 46-MHz cordless
phones). They are allowed
to operate on channels
anywhere in the available

band. Furthermore, the
Q00-MHz phones use a
transmission method that
cannot be copied by the
current generation of scan-
ners.

From Harris Wahls, of San
Diego, California, comes a
letter expressing a serious
interest in 800-900-MHz
band reception, but point-
ing out that rubberized and
many other all-band anten-
nas are “inadequate” out
there. He asks for sugges-
tions.

CRB Research offers a
scanner ground plane
(Model MAX-HH) specifically
designed to help hand-
helds with BNC antenna
connectors capture weak
signals in the 800-900-MHz
range. Another version,
Model MAX-CMP mounts di-
rectly to the BNC fitting on
desktop scanners for indoor
use. Both can also be at-
tached to preamplifiers or
800-MHz converters. At a
base station, the mounting
method eliminates the high
signal losses at 800-MHz in
runs of coaxial cable be-
tween a scanner and a
roof antenna. Though
peaked for the 800-MHz
band, the antennas also
provide local reception on
other VHF/UHF bands, which
is an added benefit to pur-
chasing one.

Both models are preci-
sion manufactured with
stainless-steel elements, sil-
ver solder, and PVC. The
MAX-HH costs $31.95, and
the MAX-CMP costs $35.95.
Shipping and handling for
each unit are $5 ($6 to
Canada). New York State
residents must add $3.14
sales tax for the MAX-HH
and $3.48 for the MAX-CMP
Both are available from
CRB Research, Box 56,
Commack, NY 11725-0056;
Tel. 1-800-656-0056
(516-543-9169 from Cana-
da, Alaska, and Hawail).
Visa and MasterCard are
accepted. [ |

CIRCUIT CIRCUS
(Continued from page 78)

the mystery produced by
the display.

Like most mysteries or
magic events, something
important must be hidden
from view to effectively pro-
duce an illusion. That
*something” is exposed in
the circuit diagram in Fig. 6.
Four diodes are connected,
as shown, one across each
of the components, and
are hidden from view under
the components.

Here’s how the illusion
works: Closing S$1, with §2
open, causes negative cur-
rent to flow through $1, D2,
D3, and 12. Lamp 12 then
lights at about half its full
brilliance, and I1's voltage
source is blocked by D3.
With $1 open and 52
closed, positive current
flows through D1, 52, 11, and
D4, lighting 11 at about half
of its full briliance. Lamp 12
is then blocked from light-
ing by D4. Closing both
switches lights both lamps.

12-VOLT POWER
SUPPLY

Our last entry goes out to
Matt, a 13-year-old reader,
who would like a circuit for
a simple, but dependable
12-volt DC power supply.
Well, Matt, take a look at
the circuit in Fig. 7 and see
if it will do the job.

A 16- to 18-volt, 3- to 5-
amp transformer, T1, sup-
plies voltage to a 3- to 5-
amp bridge rectifier, BR1.
The rectifier's DC output is
smoothed out by C1 and
fed to a simple regulator
circuit made up of tran-
sistors @1 and Q2, resistor
R4, and Zener diode D1. The
14-volt Zener supplies a
fixed-voltage reference at
the base of @1. Transistor 1
supplies a slightly less than
14-volt reference to the
base of the 2N3055 power
transistor, Q2. Ll




U.S. Repeater
MapBoook
1995/96

by Bill Smith, N6MQS, and
John Mitchell

ELECTRONICS
LIBRARY

Designed as a travelling com-
panion for the radio enthusiast,
this book of maps contains the
locations of thousands of open
repeaters throughout the United
States, Canada, and Mexico.
Full-page, detailed maps show
all highways and major cities in
each state, and local repeaters
are shown right on the map
page, in easy-to-read type.

The fifth edition (1995/96)
contains updated maps and ta-
ble listings of every known open
repeater in each state. Frequen-
cies are shown for every city
with an open repeater. The ta-
bles are organized alpha-

betically by city to make it easy
to find new radio contacts while
on the road. For each city that is
shown, 10-, 6-, and 2-meter,
220- and 440-MHz, and 1.2-
GHz repeaters are shown. The
book also presents sub-audible
(PL) tones and autopatch infor-
mation.

U.S. Repeater MapBook
1995/96 is available for $9.95
plus $4 shipping and handling
(California residents add 8.25%
tax) from Artsci, Inc., P. O. Box
1428, Burbank, CA 91507,

Tel. 818-843-4080;
Fax: 818-846-2298.

CIRCLE 89 ON FREE
INFORMATION CARD

USING PAGEMAKER 5
FOR WINDOWS

by Martin Matthews & Carole
Matthews

Aimed at new or upgrading
PageMaker users, this book-
and-disk package provides all
the information needed to
create everything from simple
forms and flyers to newsletters,
catalogs, and annual reports.
The book covers all the latest
features of PageMaker 5 for
Windows, including expert kern-
ing and extensive color
manipulation with four-color
separations, spot color, and pro-
cess color. Users will learn how
to work with professional tools
such as Aldus Additions, Con-
trol Palettes, and True Type
fonts. The disk contains all the
sample projects in the book,
along with additional text and
graphics files from Word for
Windows, Word for DOS, Word-
Perfect, CorelDRAW!,
Micrografx Designer, Excel, and
dBASE that can be imported
into PageMaker 5.

The book is divided into three
distinct sections. The first pro-
vides an overview of desktop-
publishing concepts, Windows,
and basic PageMaker features.
In the second section, readers

are guided through three com-
mon desktop-publishing
projects: business forms using
the Table Editor, an advertising
brochure that introduces users
to importing graphics, and an
in-depth introduction to color
concepts. The third section
shows how to “dress up” multi-
page documents, including a
financial report, a catalog, and a
newsletter, while learning how
to import files found on the
companion disk.

Using PageMaker 5 for Win-
dows costs $39.95 and is
published by Osborne McGraw-
Hill, 2600 Tenth Street,
Berkeley, CA 94710;

Tel. 510-649-6600;
Fax: 510-549-6603.

CIRCLE 96 ON FREE
INFORMATION CARD

SIMPLIFIED DESIGN OF
SWITCHING POWER
SUPPLIES

by John D. Lenk

This all-inclusive, one-stop
guide to switching power-supply
design describes the operation
of each circuit in detail. Aimed
at students and experimenters
as well as design professionals,
no previous design experience
is required to use the tech-
niques presented in step-by-
step instructions and detailed
diagrams.

The book concentrates on the
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JOHN D. LENK
SIMPLIFIED

GN
SWITCHING

use of IC regulators and exam-
ines a selection of external
components that modify the 1C-
package characteristics. All
popular forms of switching sup-
plies—including DC-DC
converters, inverters, buck,
boost, buck-boost, pulse-fre-
quency modulation, pulse-width
modulation, current-mode con-
trol, and pulse skipping—are
covered. The design examples
can be put to immediate use or
can be modified to meet a
specific design goal.

Simpilified Design of Switch-
ing Power Supplies costs
$39.95 and is published by
Butterworth-Heinemann, 225
Wildwood Avenue, Woburn, MA
01801; Tel. 1-800-366-2665.

CIRCLE 90 ON FREE
INFORMATION CARD

VOODOO UNIX: Mastery
Tips & Masterful Tricks
by Charlie Russel & Sharon
Crawford

Filled with timesaving tricks and
insider tips, and purposely de-
void of unnecessary detail and
technical jargon, this book is
designed to help ordinary UNIX

Wastary Tips & Nasterful Tricks

users become faster and more
efficient at their work. It offers
practical advice and solutions
for a variety of challenging
UNIX tasks. Beginning with the
basics, it explains how to get
going and get help, covering
shells, security, and keeping
track of your files. It goes on to
cover moving around and mov-
ing text, describes the
differences between the com-
mand mode and the edit mode,
and helps users master macros.
X Windows is covered in detail,
including opening windows, de-
signing the desktop, using the
mouse, and exploring existing X
programs. The book shows
readers how to use UNIX util-
ities, and how to avoid common
UNIX pitfalls. It also explains
communicating with non-UNIX
computers, sharing files, log-
ging in remotely, and using
network commands.

Voodoo UNIX: Mastery Tips &
Masterful Tricks costs $27.95
and is published by Ventana
Press, P. O. Box 2468, Chapel
Hill, NC 27515;

Tel. 919-942-0220;
Fax: 919-942-1140.

CIRCLE 91 ON FREE
INFORMATION CARD

MAKE MONEY WITH
YOUR PC!
by Lynn Walford

This thought-provoking book
can help make your dream of
starting your own business from
your home or office a reality. It
presents the facts on how to
choose, plan, market, and man-
age a computer-based business
for both Macintosh and IBM-
compatible PC's.

The book explains how to
decide whether you have the
entrepreneurial spirit needed to
start your own business and
how to determine the right busi-
ness for your skills. Several
tried-and-true business ideas
are presented, along with the
information needed to market
and manage a business. The
book explains how to price, bill,
and get paid for your services;
how to set up your business;
and where to go for help.

Exercises at the end of the
chapter are designed to help
readers develop self-discipline;
create business, marketing, and
management plans; and set

and accomplish goals. Brain-
storming sessions are included
to inspire readers to have sim-
ilar sessions with their friends,
colleagues, or family members
to stimulate new ideas.

The book also contains real-
life success stories, including
illustrations of common mis-
takes to avoid. The sections on
hardware and software include
questions to ask before you buy
anything.

Make Money With Your PC!
costs $7.95 and is published by
Ten Speed Press, P. O. Box
7123, Berkeley, CA 94707;

Tel. 800-841-2665;
Fax: 510-524-4588.

CIRCLE 92 ON FREE
INFORMATION CARD

“HOW IT WORKS”
BOOKS
from Jensen Tools

The four volumes in the “How it
Works" series of books for com-
puter users are patterned after
a technical-help column that de-
buted in PC/Computing
magazine. How Computers
Work and How Software Works
are both written by Ron White,
an original contributor to the
magazine column. All four
books aim to render the tech-
nology of computers, software,
and networks understandable
even to the non-technical user.
How Computers Work is or-
ganized by the six identifiable
components and/or operations
of IBM-compatible PC's—the
boot-up process, the microchip,
data-storage devices, input/out-
put devices, networks, and
printers. Other chapters in the
book discuss transistors, micro-

processors, keyboards, serial
and parallel ports, scanners and
OCR's, pen-based computers,
LAN topologies, fonts, and
printer types.

How Software Works takes
the mystery out of computing,
explaining in simple terms how
hardware and software work to-
gether. The presentation is
organized by types of soft-
ware—database, spreadsheet,
word-processing, graphics,
communications, and Windows-
based. An additional section
covers programming languages.

How Macs Work, by John
Rizzo and K. Daniel Clark, be-
gins with a look inside the
Macintosh, dealing separately
with the Mac Classic, the Modu-
lar Mac, the Quadra, and the
PowerBook. It includes chapters
on the Mac system, the use of
binary numbers and transistors,
the CPU, RAM, virtual memory,

disk storage, SCSI, the Apple
desktop bus, NuBus, Mac
sound and video elements, net-
works, printing, and publishing.

In How Networks Work, Frank
J. Derfler, Jr. and Les Freed
take an historical approach,
using the development of mod-
ern communications to help
explain and illustrate the under-
lying technology of modern
networks. The book moves on
to cover the relationship be-
tween computer and
telecommunications equipment
and the network operating soft-
ware that helps to integrate it.
Individual chapters cover the
use of computers as terminals,
modems, cabling, interface
cards, LAN types and to-
pologies, linking, and workgroup
applications.

For pricing and ordering infor-
mation on the “How it Works™
books, contact Jensen Tools
Inc., 7815 South 46th Street,
Phoenix, AZ 85044
Tel. 800-426-1194. i
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LIMITED-SPACE ANTENNAS
(Continued from page 66)

bands and frequencies adjacent to
them:

The Bilal Isotrons are very small am-
ateur-band HF antennas designed for
portable and restricted-space ap-
plications where larger anfennas are
impractical. Some users mount them
out in the open, such as on a chimney,
since they are smaller than a TV an-
tenna and really don't look like an
antenna at all. Most of the Bilal anten-
nas are small enough to fit in an attic.

Despite their small size, the anten-
nas have reasonably large areas and
are made electrically resonant using
large coils In series with the antennas’
capacitive plates. Six single-band ver-
sions cover the 160-, 80-, 40-, 20-, 15-,
and 10-meter amateur bands. Other
models cover various ranges in the
regions from 1.8-7.3 MHz and 14.0-30.0
MHz. Prices range from $32.95 to
$149.95.

The Spider antennas, from Multi-
Band Antennas, are loaded amateur-
mobile antennas that automatically
change bands without changing res-
onators; they don't need an antenna
tuner. The four-band Spiders are good
candidates for installation on vans,
campers, motor homes, and fresh-
water boats, The antennas offer good
operating bandwidth and low SWR.
Three additional resonators can be
installed for seven bands.

The Spiders also are suitable for use
in mobile home parks, apartments,
and condominiums; balcony-railing
and vent-pipe mounting is popular. A
special dipole version also is avail-
able, as are models tuned to com-
mercial HF marine bands. A selection
of resonators, mounts, and accesso-
ries is available. A complete Spider
system typically costs $150 or more,
plus mount; dipoles are $170 and up,
depending on the number of bands
covered.

Antenna Tuners and Couplers.
Strictly speaking, you really don't use
an antenna tuner to “tune” an anten-
na. Instead, tuners (sometimes known
as couplers or transmatches) allow
you to get the most from certain an-
tennas by adjusting the impedance
match between your receiver and
antenna system.

While in amateur work tuners usu-
ally are adjusted using an SWR bridge,
you can adjust them very simply by
merely adjusting their controls for the
strongest received signal. Another,
more “high tech” way is to use an in-
strument such as an antenna bridge,
dip meter, resistance analyzer, anten-
na noise bridge (ANB), or similar de-
vice that has a built-in signal source.

Those instruments let you determine
antenna resistance, standing-wave
ratio (SWR), resonant frequency, and
other parameters without a transmit-
ter. You can monitor changes as you
tweak your antenna, lengthening or
shortening It or adjusting its tuner to
see the effect, without fransmitting.

Antenna tuners also perform a sec-
ond useful function by rejecting un-
wanted, out-of-band signals and
preventing them from getting
through to your radio. Many firms, in-
cluding MFJ, Grove Enterprises, Pal-
omar Engineers, and others, offer SWL
tuners.

Some Final Thoughts. Just the fact
that your antenna is physically smaller
than usual does not exempt it from
any of the usual concems that sur-
round antennas. That is especially frue
of safety concems.

If your antenna is outdoors, protect
it from lightning. If it normally requires
a parallel-conductor transmission
line, consider placing a BALUN at the
antenna to allow coax feeder to be
used Instead. The BALUN also con-
nects both sides of the antenna to the
cable shield (at DC and low AC fre-
quencies). That reduces static-charge
buildup on the antenna; charges flow
to ground, not through your radio.

Also protect your vertical ground-
plane antenna, even If it's at DC
ground potential. When that type of
antenna is elevated above ground,
run a direct ground wire to ifs radial
system. Don't rely on the coax
feedline shield alone for grounding.

Getagood ground. The best way to
do that is to have a good, short con-
nection between your antenna sys-
tem and ground, both for lightning
protection and for good antenna
performance. If you can, install out-
door ground rods, preferably several
six-foot or longer rods connected to-
gether with heavy wire. Don't use hot-
water pipes, gas lines, electrical con-
duit, or insulated plastic pipes.

You might have to settle for a wire
run to a cold water pipe. Sometimes,
even that’s hard to find in homes and
apartments built with plastic piping.
Inside steel-frame buildings, a ground
connection to the building’s frame
can be effective.

During an electrical storm, the only
safe conductor is a grounded one, so
ground or disconnect all antennas
when a storm threatens. Use an an-
tenna switch that automatically
grounds all antennas except the one
in use and that has enough positions
so you can turn the antenna selector
to an unused position when not using
the equipment. Your best bet might
be to remove dll of your equipment
from power and transmission lines
during storms, or disconnect them
whenever you're not using them.

We won't dwell further on antenna
safety in this article. More information
can be found in my article "Antenna
Safety for Hams and SWLs,” which ap-
peared in the May 1995 issue of Popu-
lar Electronics. Also, there is an
informative, four-page “Antenna

Safety Advisory” pamphlet available
free from Universal Radio. pi

Invest
a stamp

0
PUE“é:
o
Save
a bundle

For the price of a stamp, you can get the latest
edition of the federal government's free
Consumer Information Catalog, It lists more
than 200 free or low-cost publications on federal
benefits, jobs, health, housing, education, cars,
and more, to help you save money, make
money, and spend it a little more wisely.

So stamp out ignorance with our free Catalog.
Send your name and address to:

Consumer Information Center
SB
Pueblo, Colorado 81009

so1u0a108(3 Jejndod ‘G661 aunp
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SPEED GUN
(Continued from page 42)

A/D CONVERTER
(Continued from page 50)

radar gun’s performance. If you are
comfortable with your work, you can
paint the gun now. Otherwise, you
might wait unfil the unit is fully tested
before painting it.

Calibration and Use. At this time you
can connect the gun fo the display
unit, apply power, and calibrate it.
Calibration Is as simple as pointing
the gun at a fluorescent light and ad-
justing R22 for a reading of 18 on the
LED display. Any other indoor mea-
surement will be inaccurate due to
AC interference. Next go outdoors,
pointthe gun at the sky, and adjust R10
for a reading of 3 or 4. That sefs the
unit to just below the maximum unsta-
ble point and achieves the best
range.

You're now ready to catch those
speeders. You can fry to better cali-
brate the gun with steadily moving
cars, but the fluorescent-light calibra-
tion method is pretty accurate. W

Subtract the theoretical value you cal-
culate from the actual voltage value
to determine the probe’s tempera-
ture-correction factor.

As an example, say you have a dig-
ital thermometer. Connect the probe
to be calibrated to J1. Place the
probe element (LM335) next fo the
thermometer and use a digital volt-
meter to read the voltage between
pins 2 and 4 of U2. Lets say the ther-
mometers reading was 71.2°F and the
probe’s voltage reading was 2.96
volts. Use the thermometer reading of
71in the formula to calculate the the-
oretical voltage:

(71°F - 32)1.8 + 27345) x .01

which equals 2.948 volts. Subtract the
theoretical voltage from the actual
voltage of 2.96 volts to obtain the
probe’s temperature-correction fac-
tor of 296 — 2.948, or 0.012 volts.

If a calibrated device is not avail-
able, you can use an ice cube made

from distilled water, which should
have a temperature of 32°F Place the
probe element on the ice cube and
record the voltage between pins 2
and 4 of the U2, Subtract the the-
oretical value of 2.732 volts from that
reading to obtain the probe’s temper-
ature-correction factor.

Checkout and Use. To use the AID
Converter and temperature probe(s),
type Listing 1 into the QBasic applica-
fion provided with DOS. Save the file
as ADC831.BAS. Connect your first
probe to J1, second to J2, and so on.
Apply power to the A/D Converter
and set R1 for the minimum input volt-
age (V,,—) and R2 for the voltage
span (V,). Create your setup file and
store it in the same subdirectory that
ADCB831.BAS Is in. Now, any time you
want to use the Converter, simply load
and RUN AD831.BAS from QBasic.

To use the A/D Converter with other

analog input devices (for example,
light, pressure, distance, and other
types of sensors), disconnect the
2200-ohm resistors (R3—R9) before
connecting the other devices. [E]

with
the

NEW! The Fourth Edition is contained on a
diskette for IBM PC AT/XT compatibles,
DOS 2.1 or higher. The disk software allows
technicians to search by manufacturer for
model numbers and description of part num-
bers. A parts editing sequence gives an on-
screen view of all substitutes for parts en-
tered. With the diskette, the technician can
update files by adding model and parts

NOW Find the Right Part for Your VCR!

The 320-page, Fourth Edition of the VCR
Cross Reference contains both model
and part number cross references. Over
1300 new parts and 360 new models have
been added.

VCR's are made in a few factories from
which hundreds of different brand names
and model numbers identify cosmetically-
changed identical and near-identical man-
ufactured units. Interchangeable parts are
very common. An exact replacement part
may be available only a few minutes away
from you even though the original brand-
name supplier is out of stock. Also, you may
be able to cannibalize scrap units at no cost.

ISCET VCR CROSS REFERENGE

crosses of future models. The Fourth Edi-
tion can be printed on pages completely
from the diskette.

The ISCET VCR Cross Reference, Fourth
Edition, is on 8% x 11-in., pre-punched
pages and sells for $36.00. The 3% inch
diskette sells for $69.95 and you can view
listings from a monitor or printed page.

Dnly $35. 00 tor pages
$69.95 diskette

P

Claggk Inc.
VCR CROSS REFERENCE OFFER

P.O. Box 4099

Farmingdale, New York 11735
Name
Business _
Address
City
State Zip
Phone
Enclosed $36.00 for the ISCET VCR Cross
Reference, Fourth Edition.

Enclosed $69.95 for the diskette containing
the ISCET VCR Cross Reference, Fourth
Edition. Please specify:

5% Diskettes (2) 3% Diskette (1)

Include $3.00 for shipping each Cross
Reference (Pages or Diskette)

The total amount of my order is $

Check enclosed—do not send cash.

O Visa [MasterCard Exp. Date_ /_ /
Signature

New York State residents must add
applicable local sales tax to total.

|
|
\
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CABLE TV DESCRAMBLER KITS

Universal-New Product Tri-Mode Descrambler SB-3 Descrambler
This Product includes all the Parts,  This product includes all the parts This Product includes all

PC Board, Complete Schematic PC Board and AC Adaptor. the Parts, PC Board and
with Functional Guide. Generates NO Enclosure included. AC Adaptor. Enclosure
Sync for most Video Applications. is not included.

$79.95 $59.95 $44.95

Call Toll Free 1-800-886-8699
M & G Electronics, P.O. Box 3310, No. Attleboro Mass. 02761

Anyone implying theft of Cable service will be denied assistance. NO MASSACHUSETTS SALES!
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DIGITAL READY
STEREO AMPLIFIED
SPEAKERS

G6411 s $12.99
Great for computers, CD players and headphone
radios! These compact amplified speakers produce
high quality room filling sound from any of the above!
Features bass boost, treble boost volume control and
red indicator light on each speaker. Very high quality.
These aftractive 4 3/4" x 3 1/4” speakers are black
with goid lettering Require 4 "C" size batteries (not
included). Has a 6VDC adaptor jack (adaplor not
included). These are néw but not in original factory
cartons so they may have slight marks or scratches on
case. These marks do not affect the performance or
general appearance as you have to inspect them
closely to see them!

HEAVY DUTY 12VDC
MOTOR

G6441 $1.79
8/$12.00

Great for larger robots or other heavy duty applications.
Made by Brevel Motors, these motors feature 5/8"
long x 3/16™ diameter shaft and abody size of 2 1/8°L
x15/16"Dia. Very good torque even at 6VDC. These
have been in storage for a while and may have slight
cormosion of rust on body and shaft, however, itis only
cosmelic and in no way effect the mechanical
performance of the motor

PEOPLE
DETECTING LIGHT

B

G6145 P53 $11.95

Portable light detects you up o 10 ft. away using a
sensitive PIR (passive infrared) detector and lights up
for 20 seconds No more bumping into objects when
you getup at night! Requires only 4 A batteries (not
included) Features aitractive white case with a 3"
diameter ight Can be mounted anywhere in house-
hallways, bathroom, stairs, bedroom, kitchen, efc.
Completely automatic and it even has a sensor to
prevent daytime operation. Sz about51/2" x 358"
x25/8". In retail box.

SUPER LED

I/’ : :‘_5
Qinssom'usm ? ﬂ'
; ——

IF YOU CAN'T FIND WHAT YOU ARE LOOKING FOR, CALL FoR A FREE copy oF

OUR LATEST CATALOG. THIS CATALOG CONTAINS OUR ENTIRE PRODUCT LINE OF
over 3,000 1Tems AND 1T 1S STILL GROWING!

COPPER CLAD
ASSORTMENT

f=" =2

G2679
Our best assortment ever. Contains 25 pieces of various
size copper clad circuil board blanks Each is double sided
and you will receive thickness types from ultra thin lo
standard thickness. Minimum size 2" squareloamaximum
of 6" square. A PC board makers deligh

$5.00

Assortmen of all types,

prime high quality LEDS. This large assortment even
contains a clear LED that lights up biue! Our largest
andmost spectacular assortiment containg 250 pieces

TDK VOLTAGE
CONVERTER

G6546
converts 3VDC 0 9VDC

Brand new voltage converter

Sizeonly 1 7/8" x 1 3/16" x 1/4". Made by TOK for a
major manutacturer. Output current is 60 maat 9VDC
Use 2 penlight bateries lo operate transistor radios,
calculators, etc, or any electronic device that can
operate on VOC at up to 60ma. With hookup diagram

FLAT PANCAKE
SPEAKER

G6553 99¢
Super hin speakes is about 1/8” thickand 1 58°
square. Good sound. Raed 842, 0 4W

PLEASE NO'I'E:AJIM&;'::;IWVIW
until the end of the cover

o ELECTRONIC
ol 4

ey

of this magazine.

(only 3 leads are used).

PIR MINI ALERT

G6153 g¢rfes $12.95

REJECT
POWER SUPPLY

G5543 $1.69

SVDC, 1ampand 12VDC, 1 amp outputs with 120VAC
input. These look new but have something wrong
Size: only 6" x 2. Has a greal assortment of high
quality parts on PC board-Sold "as is* only.

THE AMAZING
RADIOSONDE
S\

led

Very late model Radiosonde made for tracking all
types of weather data These were to be sent aloft
attached to a weather balloon (not included) Each
is about 10 72" long x 3 3/x" thick x 8" wide
Inside of the removable cardboard sleeve is a
styroloam chamber housing a sophisticated 8 IC
circuit board which has sensors attached to
measure atmospheric pressure, lemperature and
humidity. As itgathers the information, ittransmils
thedataat about 1.677 gigahertz (GHZ). These are
prime. brand new units thal were waiting shipment
from the manufacturer (Space Data Corporation)
tothe government when the contract ended These
are complete except for the 24V battery (we
connected two 9V balteries in series and the unit
worked perfectly irom them) Sorry, no schematic
available These cost the government a bundle lo
have made bul we are selling them at a giveaway
prica. Hurry, get your Radiosonde today'

Passive infrared alarm and anouncer is activated
whenever anyone enters [t field of view Features
exil delay, switchable “chime” or alarm modes. Wall
mounting swivel can beused o removed for portable
operation. Great for mounting near front door, back
door windows, hallways, etc. Alarm mode output is a
loudB0dB. Can be usedasa visitor announcer byjust
selecting “chime" mode. Now, as someone enters,
you will hear just a pleasant chime. Unit resets itself
in the alarm mode after sounding for about one
minute Operates on 3 AA batteries (not included)
Size of unit only 4" x 2 3/4" x 1 5/8". In retail box.

.' 0 )

Minimum Order: §10.00 plus $4.00 Shipping and Handling. We
-\ accept MasterCard, Visa and Money orders. Canadians and
e Orders that need US MAIL send minimum $5.00 S&H.

SUPER POWER
MINIATURE IR
TRANSMITTER UNIT

L

G5535
12/$12.00 = 120/$100.00

$1.25

Make all kinds of IR remote activated projects with
this transmitter and an IR receiver module. These
were originally designed 1o activate a burglar alarm
system (which we dont have) by remote control The
transmitter features a red activation button, a dip
swilch inside to change oulput code, operation from

PO. Box 5408
ottsdale, AZ 85261

, )
R E’@‘ﬁ’y’/;jé:
" e Sc

9V battery (not included). red LED transmit indicator
o show when IR energy is being iransmitted and a
compact 4 1/4" x 1 3/16" x 3/4" black stylish case
Brand new in blister pack with 2 peel and stick
“premise protected” stickers. We also supply an info
sheet that shows how to convert this transmitter unit
into a programmable IR receiver so a pair of these
transmitter units could cover both transmit and receive
functions.

CIRCLE 139 ON FREE INFORMATION CARD

TRANSISTORS BY
THE SCOOP

Les‘s than
1¢ each!
G5071
1 scoop $5.00

10 scoops(asou 5.000) $40.00
We just purchased close toa 1/2 million prime house
numbered transistors made for an OEM. Each is
house numbered and has full length leads. They are
absolutely first quality - not rejects. We think there
are Darlingtons and small signal NPN transistors
We do know that there is at least 4 different house
numbers. Most are regular size TD92 cases however,
there are also a few 1 wall T092 cases. Tremendous
value as we are selling them by the scoop Each
scoop holds at least 500 transistors’ Sorry we canl
separale them, but at this price you can and you'll
save a bundle'

POPULAR
ELECTRONIC KITS

Portabie Filtared Black Light Kit -C6471~——$23.95
20W + 20W Car Stereo Amp Kit --C6442———$24.95
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State-Of-The-Art Analog Simulation
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CALL 8()0 _]. l ‘ _r)_].? MicroCode Engineering

Product satist: Minn |\ guaranteed.

1943 N. 205 W. Orem, UT 84057

Fax (801) 226-6532

Phone (801) 226-4470
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A Son.gs2 711 C&S SALES WRITE FOR
1-800-448-3201 {Can) EXCELLENCE IN SERVICE FREE CATALOG

Line Tracker Dual-Display Electronic Tool Kit Model TK-1000
MV-963 : LCR Meter] A professional organizer tool kit at affordable prices. No
352.95 Ll ./ Stat Functions student should be without this unique tool kit that holds all

(Infra-red Sensor) B+K Model 878 mgf,?,',;?o” A $39.95
The robg: 'g:‘:l‘“ AL $239.95| Diagonal Cutter
o w-hu: pap:f ==l Auto/manual range LOI'\:'Si Nosu Pliers
Many features | 6" Wire Stripper
Preassembled PCB with Q factor | Soider 60/40
High Accuracy | 6" Screwdriver
- 6" Phillips Driver
Robotic Arm Stereo Cassette Player| safety Goggles
Y-01 Kitl 'C Puller
$49.95 Model f’rgcn g;‘v‘?”"“
(Wired Control) TR-18K ron Stand
Movement Dl"ibﬂ 316_95 Solder Wick
!m: ;‘:"”’ Headphones | Desoldering Pump
pivots from aide toow:i d'e Included | & pc Solder Ease Kit
Elenco Digital Digital] Function Generator
LCR + DMM Capacitance | | Il LCR Meter
LCM-1980 Meter| L& ==  LCR-880
$79 CM-1555 $79.95
12 Functions $49.95 3-1/2 Digit
Freq to 4MHz Measures capacitors q LCD Display

Inductance 8 e
from .1pf to 20,000f |  eemm— Inductance
Capackance a W — 1uH to 20MQ

3-3/4 Digit Multimeter Digital Frequency Counter|  Fluke Multimeters
k-3s0| I muttimeter kit F-1225] (Al Models Available Call)
$139.00 w/ Training Course . $225.00 | scopemeters 70 Series
0.1% DCV accy M-2665K 8 Digit LED display | Model 87 $1,785 Model 701l $60.95

Analog bar graph Wide meas range | 10 Series Model 731l $97.60
Auto/manual ranging $49.95 High sensitivity | Model 10 $62.95 Model 7711 $140
Capacitance meas - Full function 34 ranges Data hold function | Model 12 $84.85 Model 701l $175

Temperature probe Ideal school project Input impedance 1MQ or 5002 | 20 Series 80 Serles

M-2661 (Assembled) $55.00 10:1 input attenuation function | Model 261l $175 _ Model 87_$289

Triple Power Quad Power High Current DC Wide Band

Supply Supply Power Supply : Signal

XP-620 XP-581 1<~ BK-1686 $169.95] i R Generators

By Elenco By Elenco | = 3to 14 VDC Output Zo38 $G-9000

$75.00 $79.95 W el [ $124.95

3 fully regulated supplies; 1.5-15V @] Four supplies in one unit; 2-20V @ 2.5A, power car stereos, RF Frequency 100K-450MHz

1A,-1.5t0-15V @ 1A or 3-30V @ 1A} 5V @ 3A, -5V @ .5A and 12V @ 1A. Al camcorders, ham radios, etc. | AM modulation of 1KHz Variable

&5V @ 3A Kit XP-620K $49.95 regulated and short protected Connect 2 or more in paraliel] SG-9500 160MHz $238.00

Telephone Kit Function Generator| Learn to Build & Program Digital/Analog Trainer
PT-223K o Blox] Computers with this Kit Complete Mini-Lab For Building,

$14.95 - . moo Testing, Prototyping Analog and Digital

Avallable |t‘i’i E""W By Elenco

Assembled $29.95
PT-223 in U.8.A.
$15.95 Kit $28.95 yews
ot B XK-525
i T J b & 4
Sine, Trlanlile. ﬂuﬂfﬂ Wave | : : 31 59.95

AM/FM Transistor | Telephone Line e = Kit
Radio Kit IO ses ] MMm-8000 755 XK-526K

with Training Course | [ — h b hils By Elenco —~ 95
Model AM/FM 108 | ©129.00 $129

14 Tﬁ:&g%m - = i From scratch you build a complete system. | Designed for school projects, with 5 built-in
Easy o build becauss : Our Micro-Master trainer teaches you to| power supplies. Includes a function generator
schematic is printed on the PCB . write into RAMs, ROMs and run a 8085 with continuously variable, sine, triangular,
Makes a great school proj Kit TT-400K $19.95] microprocessor, which uses similar| square wave forms. All power supplies are

ject
Model AM-550 AM Only $17.95 | Assembled TT-400 $26.95] machine language as IBM PC. regulated and protected against shorts.

WE WILL NOT BE UNDERSOLD C&S SA LES lN C Iiu;l 15 LJ."\‘lf:ﬂROANNET‘n; :UHII"\

UPS SHIPPING TATES &
IL RES 7.5% TA min $10 max) 1245 ROSEWOOD, DEERFIELD, IL 60015 [~ FULL FACTORY WARRANTY
OTHERS CALL FAX: 708-520-0085 (708) 541-0710 m puiben nilwat HANGE "
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ELENCO ¢ HITACHI «
SCOPES

AT GUARANTEED LOWEST P

60MHz
s-71360 $T75

Delayed Sweep

s-1365 $849

Cursor Readout
+ Voltage, Time
+ Frequency differences
displayed on CRT

40MHz

s-13¢20 $495

2- Channel

Delayed Sweep

¢ Beam Find
¢ Component Tester

25MHz

s-1325 $34
2- Channel

s-71330 $449

Delayed Sweep

¢+ Beam Find
¢ Component Tester

HITACHI POPULAR SERIES
V-212 - 20MHz, 2 Channel $425.00
V-222 - 20MHz, DC Offset $695.00
V-422 - 40MHz, Dual Trace $849.00
V-522 - 50MHz, Dual Trace $975.00
V-523 - 50MHz, Delayed Sweep $995.00
V-525 - 50MHz, w/ Cursor $1,069.00

HITACHI COMPACT SERIES S
V-660 - 60MHz, Dual Trace $1,375.00
V-665A - 60MHz, DT, w/cursor  $1,449.00
V-1060 - 100MHz, Dual Trace $1,540.00
V-1065A - 100MHz, DT, w/cursor $1,695.00
V-1085 - 100MHz, QT, w/cursor  $2,125.00
VC-8045A - 100MHz, Digital Stor CALL
VC-8025A - 50MHz, Digital Stor CALL

Elenco DS-203 20MHz, 10MS/s
Digital Storage Oscilloscope

2K Word Per Channel # Plotter Output
8 Bit Vert. Resolution « 2048 Pts Hor.

$749
C&S SALES INC. CALL TOLL FREE @

1245 ROSEWOOD, DEERFIELD, IL 60015
FAX: 708-520-0085 (708) 541-0710

1-800-292-7711

1-800-445-3201 (Can)

CIRCLE 132 ON FREE INFORMATION CARD

Wodet 15412

B+K WRITE FOR

FREE

B+K 20MHz

2 Channel
Wedet 2720 $389.00

Delayed Sweep
Wodet 2725 $539.95
40MHz DUAL -TRACE

« ImV/div sensitivity
« Video sync separators

« V mode-displays 2 signals
unrelated in frequency

« 1mV/div sensitivity
+ Sweeps to 2ns/div
« Dual time base

« Signal delay line
+ 19kV accelaerating voltage

20MHz ANALOG with
DIGITAL STORAGE

FLUKE SCOPEMETERS

A handheld instrument that combines a
50MHz, 25MS/s dual channel digital storage
oscilloscope with feature-packed 3000 count
digital multimeter.

Wadet 95 - $1,225
Wedet 95 - $1,549
Wodet 97 - $1,795

* Autoset, automatically
sets voltage, time & trigger
* Multimeter display;
3-2/3 digits (>3000 counts)
* True RMS volts; AC or
AC+DC up to 600V

15 DAY MONEY BACK GUARANTEE

FULL FACTORY WARRANTY
L PRODUCTS ARE FACTORY NEW

sou0N0e3 seindod ‘5664 aunp
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Electromc Equlpment Bank...Nation's Largest Radio Outlet"

A@R| Ar2700 5-1300MHz-

+ Replaces older AR1000/TR1200
models w/Hi Quality surface mount
technology, many advanced features,
cloning, computer I/O (opt. R§232
converter), 1000 memory 50ch x 20
bank, AM/FM/FMW auto band.
List $499.95

Introductory $...CALL

AO“ ARS000 .5-1900MHz''*
* The only TRUE SSB scanner on the market.
Listen to AM/SSB voice from around the world
as well as local signals. Several new-pat-
ented features. Alpha-Numeric, 4 level
LCD read out, bar graph "S" meter,
P Band scope spectral display, computer
& 1/0 (opt. RS232 & Software), 1000
memory 50ch. x 20 banks.

R3000A .1-2036.

» Compact, Professional quality, a favorite with many
agencies that want Hi-Performance at alow cost. All
mode, including SSB, one small unit does it all. 400
memory 100ch. x 4 banks, RS232 computer ready
(opt. DOS & WINDOWS soft-
ware) EEB offers many
options to satisfy any
special need...CALL
List $1195.00

EEB $1029.00

AQR AR3030 30kHz-30MHz + "™
+ Superior Performance & value, leading edge tech-
nology in an HF receiver design. Compare features
with receiver costing over $1000. Collins Filter,
AMW 6kHz opt, .5, 2.4 & 4kHz. DDS tuning, 3 ant,
inputs, 10Hz step tunin~
Sync AM, RIT. RS232 _.a
ready (opt, Software).
List $949.00

lmuine "seeing" the spectrum up

to +SMHz from the station you're tuned to. A Spec-
tral Display Unit (SDU) allows just that. Input
10.7MHz (ICOM 7000, 7100, 9000, mod AR3000A
PRO2006, digital control AR3000 or ICR7100).
Color LCD readout, freq, signal, store to computer,
RS8232, Video output NTSC or PAL...Unlock your
imagination! Space does not allow many details
here...Write, CALL, FAX or use our new BBS (Call).
SDUS5000A (AOR) $995.00

SDUS5000I (ICOM) $1095.00

1 SDUS000A/AR3000A
A@R ARSonnA

+ SDU digitally operates AR3000A. By a push of
only one button receive hops to signal of interest. Add
a PC computer & software, you'll have an advanced
intercept system, with unlimited storage on disc.
Optional software available. The system is also
offered in a briefcase configuration.

AGR

SDUS000I
R7100 System'*

+ Similar in operation to above. R7100 does not
require a CT, 17 converter. Rack mount hardware
available for both above systems.

A@R)] sorrware

* Your PC & AOR Software will
open new horizons to signal inter-
ception. Menu driven, Hypertext
helper, audio w/ sound card, log/ A=
record for later analysis, unlimited (=¥

disc storage, 10 bank view
onscreen, spectrum analyzer, clip [ -
board, histogram of band activity. Demo disc SIO
refundable with purchase. Priced from $99.95

LOWE srF 150

* Rated %% by IBS

PASSPORT. Don't let

this small sized, rugged,

reliable and sophisti-

cated radio fool you.

This is a serious radio,

30kHz - 30MHz, 60 memories, multi-mode AM/
AMN/LSB/USB/CW, power 10-15VDC, 120VAC
incl, synchro detection. Options: Key pad, RS232
computer control, Preselctor, External speaker
LIST $699.00 EEB $599.00

EEB $799.95 - :
FREE CW filter or VHF converter (dﬂ July)

IBS vevrveve

B lel"‘lt ll)l II\Ii\Il A,

l—1 ld l; 3 \Hll StreelsNE -
I

\\.1\

npas- VA 22

(A) Pending FCC certification (1) Cellular Block (not restorable)
(2) Cellular Block, but can be restored

() Blocked, 800 - 900MHz.

14) Un-Blocked O.K. to qualified buyers (Govt., Export, eic.)

K- L ORDERS: 800-308-
Focdl e VRS

Bearcat Scanners
BC3000XLT 25-550/760-1300MHz " !
« Scan 100ch/sec, search 300ch/sec, 400
memory channels, 20 x 20 banks.

LIST $499.95 EEB $369.95

BC9000XLT 25-550/760-1300MHZz"

+ Alpha numeric LCD on all 500 memory ch. Scan
100 ch/sec, search 300 ch/sec, data skip, _
attenuator 15dB, Cor recorder control,

LIST $769.95 EEB $389.95

BCT-7 All Band 26-956MHz'"

+ A must for the frequent highway trav-

ellers. 7135 pre-programmed channels, search

by state & service. Police, HP, DOT, Fire, News,
WX, CB, plus 100 User memories, scan 100 ch/sec.
LIsT$319.95 EEB $199.95
Other BEARCAT Scanners—
BCI20XLT  $144.95 BC760XLT"*
SCIS0Y/B'"  $19495 BCB6OXLT™
BCI148XLT-1" S”.!s BCS8%0OXLT "
BC220XLT"

REA L!§TIQ
CALL EEB be)are you i
...the latest scanners at dJscoun
prices, fast, friendly service.

FREE Catalog...
# By now you should have our 95
If not...CALL/FAX/Write [
today!

% 96 Pages * SWL
Scanners * Amateur
2-way » GPS « Enlarged
book section

FREE in the U.S., 3rd class (4 weeks). $2 1st class
(1 week). $2 Can/Mex. $5 elsewhere.

$229.95
5!!935

sSorry. no COLD
*bree Cataloy
P'rices Subypect
*Prices d

i L'SA
e
ot anclude frergelia

ubgect 1o restock ée up




ARE YOU BEING "BUGGED?"

Counter-Surveillance specialists hes created s situation where *
exoseding $250 per hour ere now considered reasonable and appropriate.

OUR FINEST ™|

"But, | ne

EVEN AS YOU READ THIS, countless individuals and firms are
being enormously damaged by having their private conversations
overheard, monitored, and\or recorded.

Almost without exception and AFTER the fact, th
a statemenl something along the lines of
would happen to ME!"

e victims make
ver thought it

Ceunter-surveillance Pevies

THEJ ULTIMATE IN "BUG" DETECTION EQUIPMENT
' "DEBUGS" ROOMS AND TELEPHONES!

If you require GUARANTEED PROTECTION against_electronic
telephone monitoring devices and also
CONFIDENTIAL PRIVACY in certain rooms and areas, we highly
recommend the COUNTER-SURVEILLANCE DETECTOR CSD-18.

require  COMPLETE

CONDUCT A PROFESSIONAL
SEARCH... ANYTIME...ANYWHERE!

i Every newspaper and magazine article and every radio and TV
story discussing some new episode involving "Bugging®
devices, continues to increase the ever growing demand for
elsctronic Counter-Surveillance “sweeps” and equipment. The
very limited supply of competently trained snd oquippod

sweep” rates

EXTREME SENSITIVITY!

This is our finest plece of detection equipmentl The CSD-18
quickly locates electronic eavesdropping devices in telephones,
homes, offices, vehicles, boats, or concealed on the body. It
will actually pick up many savesdropping transmitters at
ranges exceeding 25 feet! Extreme sensitivity is obtained via
ultra-efficant amplification circuitry following the RF datection
stages. Excellent quality Dynsmic Headphones exclude all
axternal sounds to further anhance detector output,

The presence of any “bug™ is immediately indicated via a
pronounced meter deflection. Tha CSD-18 quickly “homes-in"
on eavesdropping transmitters and immediately pinpoints their
location. The closer you get to the "bug”, the further the
needle moves to the right. It"s as simple es that.

"FLASHING" LED WARNS YOU INSTANTLY!

And, for maximum telephone security,

‘}

FULL RANGE
DYNAMIC
HEADPHONES

the CSD-18

sutomatically analyzes a sophisticated series of electronio

This is an

have you * g™ and "
and comp The

you can handle. Even if you ch

ting and profitable field that you can enter
with a mlnlmum Inmlmon!. Two hw-r'l actual practice with the CSD-18 will

+ By d.h“md rooms with professional ease
ge fee or gging™ a single telephons is over
$200.00. h roqulm sbout 45 minutes to complete the job and once it gets
around that YOU can provide this urvico, you II quieklv hlv. more clients than

®-

many times over.

number of friends and associates, your iniud investmaent ::n quickly be returned

" for only & small

FREE BONUS!

FASCINATING HI-TECH
INFORMATION PACKAGE
INCLUDED FREEI!

LATEST EAVESDROPPING DEVELOPMENTS
A detslled analysis of a nﬂtr.- of extremely
fascinating hi-tech devices and procedures
used fnf dtn-loptdlﬂnnod audb and video

-dn;' ¢ 9 ']
miniature micro-wave dwieu. new mathods
for listening thru walls, etc., with many
schematics included. You'll learn about

voice

are decelved, and
fact-filled mmnnm W,

m MONEY IN ewum-sumu.uuu

measurements along the telephone line and converts the
analysis into an easy to follow, step by step, test procedure.
No technical knowledge is required or necessary. A visual
indication (via a flashing LED) immediately reveals the presance
of the various types of telephone
sequence identifies tha actusl type of eavesdropping device.

MAXIMUM SECURITY — EASY OPERATION!

Latest Computer-Age IC circultry designed exclusively for maximum
ucu and ease of operation, assures the utmosl p protection
Clg against virtually all types of room "bugs" and telephone

D-18 detects even the very latest ultra-sophisticated devices

quned 1o defeat detection via polarity negating circuitry.

Aho Inc!udu multh-line option for testing business telephones.

"taps” @

nd the flashing

THE TO FEAR MOST!

While most are now ded in their
telephone conversations, they still rather nulv-ly feel sscure in
the “privacy” of their own home or office. However, the
most common type of tap presently used by eavesdroppers
picks up ALL SOUNDS AND CONVERSATION WITHIN A
ROOM....WITH THE TELEPHONE STILL ON THE HOOKI

Due to this devastating capability, this "Infinity" tep (variously
referred to as Infinity Transmitter, Hookswitch Bypass, 3rd
Wire, Harmonica Bug, etc.), has become the "bug of choice”.

in flagrant violstion of faderal law prohibiting their use and
sale, these devices in various forms ere openly advertised in
many technicel publications for as litle as $75. Literslly
thousands of these devices are now In the hands of
unscrupulous individuale all over the countryl

In response to this ever-growing thresat, a uniquely engineared
feature of the CSD-18 now slso detects Infinity type devi

ONE "BUG"

individuml

“"BUMPER BEEPERS"
"INFINITY" DEVICES
"BODY" TRANSMITTERS

—MAXIMUM PROTECTION

Tha CSD-18 provides maximum protection
against ALL major catagories of surveillance
equipment including:

ALL TYPES OF "CONCEALED TRANSMITTERS"

"TELEPHONE RECORDING DEVICES"
"SERIES" & "PARALLEL" PHONE TRANSMITTERS

c $
10 “290 compio

Inalsdi

anywhere “down the line”.

In other words, if anyons ... ANYWHERE ... is utilizing the

information d
opoonmdu that are now won 10 trained
and exactly
hnw ] mmbu of individuals and firms are
reaping & bonanza in the booming
“Debugging® tmlnuul You'll learn how the
ever incressing use of Electronic Listening
Davices by imlﬂia_tﬂvo Wll, governmant

ur P s,
jealous sultors, etc., has crested a tremendous
demand for this type of service.

A comprehensive information package
JAM-PACKED FULL of soms of the most
and fi g reading imaginable.

Reads like a James Bond novel, with on:
Important exception...IT"S NOT FICTIONI

leph tip and/or ring wires to monitor your private room
convarsations whils your telephone is on the hook, you'll

immediately be made aware of it via a flashing LED!

100% POSITIVE INDICATION
The CSD-18 also flawlessly detects "Series” and "Parallel”
telephone transmitters and “Telephone Recording Devices™.
And, a separate feature silently indicates when extension
phones ere picked up or being used. The CSD-18 completely
eliminates all doubt and guesswork.

EXCLUSIVE "LISTEN-IN" FEATURE!
Tha CSD-18 will even allow you to "listen-in" to exactly what
the eavesdropper is monitoring. And, without the
savesdropper aver becoming aware that he has been detectoed|
We are unawars of ANY other detection equipment having
this combined capability AT ANY PRICE!

nna/probe, headphenes, all
& adapters, momwmm-ﬂkmmﬁw

plugs

HOW TO ORDER

Order NOW by Mail or Telephone.

10 DAY MONEY

BACK GUARANTEE If you're not 100% pleased and

compl satisfied. We

all

. We pay shipping es on
&mumm.mu%.

win Great Southern Security

513 Bankhead

FOR camomm"msa
FASTEST YA CALL TOLL FREE

1 800

o -

ORDER G
BY
PHONE [

o

£ 5_90.0

IIMHC-HI‘
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Satellite Television

Wherever
You
Live...

d11940

Known the world over for their
superior reception and picture
quality, the Orbitron satellite dish
features an exclusive Spinclina-
tion mount, which allows decli-
nation to be set by rotating the
antenna to correct the latitude
setting on the scale. Their
compact shipping cartons allow
these antennas to be shipped very
economically to any point in the
world. Let Orbitron help you
expand your viewing choices.

. .. at down to earth prices!!!

NO
/

The Ultra is Uniden's newest, smallest fully-integrated C/KU
receiver ever. This unit includes the ability to control dish
movement and is ready for an optional intemnal program decoder.
The Ultra comes preprogrammed for 49 satellite positions and
allows you to add sateliites as they are launched. Move directly to
the satellite by entering the abbreviation from the included infrared
remote control. Forty programmable favorite channels can be
accessed immediately from your easy chair. Run across
something you don't want your kids to see? Just touch a button
and eliminate that channel from their access. A complete variety
of color menus allow you to control everything from your remote
Ultra control. The Uniden Ultra Is an ideal recaiver to get you started in
Direct-To-Home Satellite TV.

1514001 6.7 8X-7 Polar/Spin $45 (S&H) $259
1514002 8.3 SX-8.5 Polar/Spin 40 (S&H) 319
1514004 10.0' 8X-10 PolarSpin 63 (S&H) 449
1514005 11.7 SX-12 PolarSpin B4 (S&H) 649

and many more...

4527008 Ultra S&H $22 $379.00

= The UST 4600 sets a standard in value and
= performance for home satellite receivers. This unit
features automatic satellite programming, 160 favorite
B ;nneis can be instantly recalled for easy access. All
n 160 can be changed or updated at any time, This IRD
features a stereo processor, enabling you to tune both
left and right channeis for a full stereo effect from over
m 100 radio stations found in satellite. The QuikTune
feature quickly optimizes the satellite picture for the
= sharpest image. The 4600 offers other features
®

Pico Peaker including IR/UHF remote, 55 satellite position memory UST 4600
and direct satellite access, The versatility makes this
You can now accurately aim your an sxcsilent choice
satellite dish 10 receive all the sateliites )
using a tool the experts use. Whether 4527009  UST4600  S&H §22 $499.00

stalling a new system, moving your dish,
or realigning your dish due to wind or frost,
he Pico Peaker will save you both time and
money. This unit can be used on any
receiver system with block down-converted
requencies between 400 and 1450 MHz. It
ill also eliminate the need for those

The Uniden UST 4900 is one of the most sophisticated
satellite television receiver systems available today. This receiver
will open your home to the universe of satellite viewing and is
designed to be one of the most user-friendly IRDs available
* anywhere. Sophisticated microcomputer technology brings in
crystal clear audio and video broadcasts with a minimum of user
expensive service calls, The unit includes effort. The UST 4900 front display features easy-to-read icons
everything you need—even the cables. A that show you vital information including satellite, channel,
“must” for every sateliite enthusiast. polarity, timer status, antenna position and much more. This

receiver is capable of storing the positions of the satellites, as

: well as the tuning details for each channel. The picture-in-picture
000038 Pioo Peaker S&HSS  $80.96 UST 4900 feature allows you to view two video sources at the same time.
. You can have it all, including advanced technology and lasting
Superjack Actuators quality, with the UST 4800.
4527010 UST4800 S&H §22 $689.00
lsyouramuatofnol?ngarm e—————— . . T T T B ..-_-_5.._
doing its job because of wear ]
tear? As the hardest working part | All Major Credit Cards
tart As e hrdest vorking par i SRyvision Inc.

ator must move your dish from
east to west across the entire
satellite belt. Each time you
change satellites, your actuator
sends pulses 10 the receiver
telling the receiver when to stop
moving the dish. Most oider
actuators sent only 10-16 pulses
for each inch of travel, which may
not be enough to stop the dish at
the maximum signal strength.

Mall in coupon or call today for the SKYVISION Sateliite TV Product Catalog/Buyers
Guide Delivered free to your mail box in U.S. and its possessions.

D Send Free Domestic Satellite TV Products Catalog
D Send International Satellite Catalog (For Intl Catalog add $8.00 for S&H)

Today's new heavy duty actuators Name Phone( )
" with high resolution reed sensors

send 48 pulses per inch of arm Address

travel.So if your old actuator is

getting tired, let a new SuperJack City State Zip

insure the finest picture possible.

18" arm 1019018 S&H §15 $89

24T amm 1018026 BAH 818 130 L e oo o e o e o o o o o e e e o o e e o o

Call Toll Free 800-334-6455 * International 1-218-739-5231 « Fax 218-739-4879




500 MHz SPECTRUM ANALYZER $895

6"x12"x16"(HxWxD)
(only 16 LB)

SA1800C SHOWN
$2295.00

1-1300 MHz In One Sweep $1895 MADE IN THE USA

ALLNEw SPECTRUM DISPLAY MONITOR rrus FULL FUNCTION SPECTRUM ANALYZER

LET THE SAS00A SPOT THOSE HIDDEN SIGNALS
The SAS00A easily attaches to any receiver IF output jack. Providing
a panoramic signal display of your 1-30 MHz and 30 to 2000 MHz
scanner or communication receiver. The SAS00A is a Professional
Spectrum Surveillance Technology Monitor. A Full Function Spectrum
Analyzer with +/- SKHz Narrow Band Filter, Center Freq. Display, 50
MHz Marker Generator. Capable of Tuning Duplexes, Amps, Filters
Receivers, Transmitters & Perform EMI, RFI, FCC, Testing. SAS00A
First affordable Professional Spectrum Monitor/Analyzer for all
serious Ham Radio and Radio Monitoring Operators. just $895.00

.2-1.3GHz SA1300B THE ULTIMATE rLow cost ANALYZER
Quality & Performance that's what ITC Spectrum Analyzers are
known for. 80 dB on Screen, -110 dBm Sensitivity, Center Frequency
Display, +/- 5KHz Narrow Band Filter (for SKHz resolution band
width) 50 MHz Marker. DISPERSION ZOOM, Baseline Clipper,
Sweep Speed, Adjustable Video Filter, 40dB of Input Attenuation .

Standard on all ADVANTAGE Spectrum Analyzer specials. The
SA1300B and SA1800C provide Laboratory Performance at a fraction
of the normal cost. The SA1300B $1895.00 -SA1800C .2-1.3GHz &
.8-1.8GHz $2295.00. Add a 1.3GHz Tracking Generator to any unit

1 3GHz l*lll*(lUI* N(‘Y COUNTER .001 ppm

$479.00

IS0%9002 CERTIFIED
FIVE YEAR
WARRANTEE
REG. PRICE $599.00
SAVE $120.00

Laboratory Performance PROCESSOR STABILIZED OVEN OSCILLATOR .001 ppm

ITC FC1300: the first truly Accurate low cost Frequency Counter. Accuracy is the #1 Frequency Counter /;
Requirement. The $200 - $800 counters being advertised the past few years are but toys when it comes to accuracy.

These guess-so-matic units are off 5 to 10 PPM over temperature & time (That's +/- 6,000 -13,000 Hz at 1.3 GHz)
The FC1300 is accurate to within +/-13 Hz at 1.3 GHz 0-40 degrees C, Sensitivity is <5mV 1Hz to 13 GHz,

50 Ohm & 1 Meg Ohm inputs, LP filter, 1x -10x input Att. Frequency Measurement, Period Averaging, Time
Interval, External Counter, Freq. Ratio, Hold & Reset Functions, 4 Gate times .01 to 10 Sec. Tired of guess-so-matic
Counters: Serious About Accuracy: Ready to step up to Laboratory Performance Accuracy: Call Today & Order

ADVANTAGE INSTRUMENTS CORP. MASTER CARD -VISA - DISCOVER - AMX

3817 8. CARSON ST. #3818 CARSON CITY NV. 89701 Terms: COD - Check - Money Order
702-885-0234 FAX 702-885-7600 Call Toll Free 800-566-1818 - BBS 310-549-0321

PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.0.B. CARSON CITY NV. NV. RESIDENTS ADD SALES TAX.

CIRCLE 153 ON FREE INFORMATION CARD

Call 800-566-1818
To Order or Info.
Free 1995 Catalog

ADVANTAGE
Carries a full line of
Scopes - Analyzers
Frequency Counters

Generators
LCR Bridges & DMM'S

soluonoe|3 seindod ‘G661 aune
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ALFA ELECTRON[CS jg:?:::f::’“ FEST EQUIPMENT

DMM 89 $199.95 DMM 2360

Fluke Multimeter

Most Advanced DMM $119.95 Fluke 12 38405
All Purpose & Communication DMM+LCR Meter Fluke 701l $675
-80.7 to 81.4 dBm with 40-12000 [EIEENS Sl Very Versatile DMM Fluke 731l $94
i Fluke 7511 $129
Holster C-70 $16
requency - 0.01Hz-
Capacianpe; 1pF 50000 Fluke 7711 $149
Measure AC volt to 20kHz Fluke 7911 $169

Fluke 2011 §169
Fluke 83 $225

5000 counts, 0.1% accuracy

Full line of DMMs,

SOORONTY Fluke 85 $259
lLd uopl:rd'onll Fluke 87 $287
dmy lnducbul Fluke 97

stats fom $18.05 | 5oone Meler$1785

LCR Meter 131D LCR Meter 814 Frequency Counter
* $229.95 $189.95 FC-1200 ~ $129.95
|t Asbmoes LR Best Resolution LCR e :
' Imluchneo 0.1uH-1000H Inductance: 0.1uH-200H
Capacitance:0.1pF-10,000uF Capacitance: 0.1pF-20,000pF
Impedance: 1mQ-10MQ Resistance: 1mQ-
t | 0.7% basic accuracy 1% basic accuracy
| LR TRER T Auto/manual range Dissipation factor indicates leakage
mr e e | Dissipation factor & Q factor in clpldbf and Q factor in inductor - o Al c p mgfe[‘Ugm meter,
| | Serial & parallel mode Zero adjustment to reduce parasitics p.?h
- Relative mode for comparison Best for high frequency RF Italcaﬂ
R and to remove parasitics SMD and chip component test probe ‘T
: $25.00 Forco gauge. [achomets
OB Best for design, incoming LIMITED QUANTITY SPECIAL SychoSogPe. Ity & EvF
cstvip i Xt B atuion._____ DIGITAL LCR METER $74.96 ﬁ?‘;qw counter, S
roephir s Ly 0.1pF, 1uH, 10mQ resolution strength/power p meter
; ’I" 20 MH: Oscilloscope with Delay Digital Storage Scope
; ‘ ‘ e I Sweep PS-205 $429.95 Ds-203 20MHz, 10M Sample/sec $729.95
e Dual Trace, Component test, 8" CRT, X-Y Operation, TV DS-303 30MHz, 20M Sample/sec $849.96
I & = Z-Modulation, CH2 Output, Graticule lllum, 2 probes
‘n" ‘—,J \ suy::hum;omn Mpduwiﬂldohyu::n.p DS-303P with RS-232 Interface $1,049.96
| PS-200 20 MHz DUAL TRACE $330.05 Switchable between digital and analog modes
ﬁ‘ _ ™ 1| PS-400 40 MHz DUAL TRACE $494.95 2K word per channel storage
PS-405 40 MHz DELAY SWEEP $560.05 8 bit vertical resolution (25 Lerel/div)
- (:‘ PS-605 80 MHz DELAY SWEEP $760.95 Expanded Timebase 10ms/div - 0.5 s/div
¢ K | Scope Probe: 60MHz x1, x10 §15, 100MHz x1, x10§22  Refresh, Rol, Save all, Save CH2, Pre-Trig
250MHz x1, x10 $20, 250MHz x100539  Plotter control
DC Power Supply s e DC Power Supply Triple Output
g?o-a%c a._u $159.00 ; PS-8202 $490.95
-IA output ' Two0-30 VDC , 0-3A outputs
Constantvotage & cument moda .Rl _ m m One fed SVDC, 3A ot
0.02% + 3mV load regulation = Constant and constant curent mode
e pns 558 W ST ey
PS-8200 with digital volimeter $179.00 " R " © ¢ s g sroncutand overioad
Also avaliable: 30V/SA, B0V/3A, G0V/SA ’ W o ¥ Aiso avaliable: 30V/SA $549.95

16V/10A, 30V/0A Dual tracking 30V/3A, 30V/SA, BOV/3A, BOVISA

RF SIGNAL AUDIO GENERATOR FUNCTION GENERATOR

GENERATOR AG-2601A $119.00 5;3";2;3?:" 7 ranges $169.95

SG-4160B $119.00  10Hz-1MHz In S ranges s

100 kiHz-150MHz sinewave in 8 T s s ompu:s""' e

oy e Synchronization: +3% of oscillation 1% distortion, DC offset + 10V

RF Output 100mVrms to 35 MHz VCF: 0-10V control frequency to 1000:1

intemal 1kHz, Extemal SOHz20kHz o TTo0UONCY Per Vims

AM modulation mmsum o SOkH FUNCTION GEN/COUNTER

Audio output 1 Iz, 1 Vems 05% S0Hz - 500kHz FG-2102AD $229.95
Output impedance: 600 ohm Generates signal same as FG-2100A

Frequency counter 4 digits
RF SIGNAL AUDIO Feature TTL and CMOS output
GEN./COUNTER GEN.JCOUNTER SWEEP FUNCTION

SG4162AD $220.95 AG-2603AD $220.95 OEN/COUNTER  $329.85

Generates RF signal same as Generates audio signal same as 9

SG-41608 " AG-2001A ;MWLinur10'1ll.og101 20msto 2s
6 digit frequency counter 1Hz - 1 8 digit frequency counter 1HZ- o0 pire oltage Control Generator
Wi fr iskmal ond admel 150N for intewl and etemel Mco:mvmudmmm

Source Senaltvty <S0mV sources Sensitivity <SOmV 1Hz-10MHz for interal & external sources

ALFA ELECTRONICS (800) 526-2532/(609) 520-2002 150

741 Alexander Rd., Princeton, NJ 08540

FAX:(609) 520-2007 CAL

Visa, Master Card, American Express, COD, Purchase Order Welcome

CIRCLE 26 ON FREE INFORMATION CARD



AMREL Offers Lowest Prices & Best Warranties on’
DC Power Supplies ANYWHERE!

AMREL Offers Superior Analog Power
Supplies Starting as Low as $149.00

Low Output noise rating less than 0.3mV.
* Line/load regulation rated at low 0.01% + 1mV.
« Transient response time of 50u Sec.

g
|
I
:

AMREL Offers Features And Prices on Digital
Power Supplies That The Competition Can't Beat!

controlled.

* Microprocessor

= User friendly keypad data entry.
Low output noise rating less than 1mV.
Line/Load regulation rated less than 2mV.

Model | LPS5-101 | IPS-102 | LPS-103 | LPS-104 | LPS-105 | LPS-106 | LPS-301 | LPS-302 | LP5-303 | LP5-304 | LP5-305
Rating 30V/1A 30V/2ZA 30V/3A +30V/1A +30V/3A GOV/IA 15V/2ACH) | 15V/4ACH) | 30V/3A +30V/1A +30V/25A
-30V/1A 30V/3A 30V/IAQL) | 30V/ZA(L) -30V/1A -30V/2.5A

MERICAN RELIANCE

36.5V/3A | 3-65V/3A 5V/2A 3.3-5V/3A
$195 §225 §295 §395 $245 §299 ﬂﬁ uﬁ 3399

mll:k% 3149 3179 §199 5375 469 5219 $199
PR"™ 1 1-000-630-0020 T e,

Products International Ina.
CIRCLE 46 ON FREE INFORMATION CARD

Gateway Products Corp. (R

DEAL U3.....$5.00 § DEAL R4.....$250 § DEAL Y6...... 4 DEAL P7.....$2.00 DEAL L3..... d L6....$2.50
— Smm (T4 ¥, LEDs 3mm (T1) LEDs
Raled 50V. Ceramic Includes 10pcs of each: L","';‘;‘;&P“ :;"“'”“"c;' m;&“

Disc Capacilors. In-
cludes 5 pcs of each:
10pF  33pF  150pF
22pF 47 220pF
27pF  100pF

Small signal transistors. § Small signal transisiors.
DEAL R7.....$2.50 includes 10pcs of each: | Includes 5 pes of each:
3 Amp Scholtky Diodes.
Inciu&o 3 pes of each:

Germanium Diodes. In- § PN2222A 2N3806
cludes 6 pcs of each: PN2807A 2N4401
1N5820......... A/20 1N34A 1NBO
cludes 5 pos of each: g Yy
270pF .001uF .047uF DEAL W2...

1N270
330pF 01wF  .1uF | DEAL Z5.... . (i L7 vig. Reguistors.

Red Green Yellow
DEAL N8.....$3.50

NES555, LM556, LM741.
DEAL V2.....

Includes 2 pes of each
CMOS IC: CD4001B,
CD4011B, CD4013B,
CD4017B, CD40288B,
CD4066B, CD4069B.

DEAL A2.....$3.00

Raled 50V. Ceramic
Disc Capacitors. In-

.$2.50
470pF 022uF J Incl. 3 pcs each:

Luw 5;% Roﬂ:'lm In- 7805 7905
78

Rated S0V. Radial Elec- DEAL BS.....$2.50 :nc\l'::aﬂs gmofom? m"d:.,‘ 100 470, 1K‘“‘°|7'K 12 7912

trolytic Capacitors. In- :ﬂ 1N4T28A..

cludes 5 pcs of each:

1uF 4.7uF  33uF
22uF 10uF  47uF
3.3uF  22uF

DEAL W5.....$2.50

— i —

1/4W 5% Resistors. In-
cludes 20 pecs of each:

More Transistors
2N2222A ...30¢

DEAL x‘ sam ........

Raled 50V. Mono Caps.
Includes 10pcs of each:
01uF 047uF

.022uF

JAuF

.$3.00

...... 10K, 47K, 100K, #70K, 1M
DEAL T6....$350 ]| DEAL HE...
e=—{— DEAL S7...$4.00 @
Includes 5 pcs of each: 1/4" panel hole. 1 Amp lAmp ------
Rated 35V. Radial Tan- § Jugana ™" ' Incl. 2 of each:

10uF  47uF  330uF - In- N iNs408 ........3ATKV), J| SR SPOT......... "—é ;1.5 Amp
22uF  100uF 470uF N Includes 2 pcs of each
400V Bridge Reclifiers.

33uF  220uF 2.2uF  10uF

$10.00 minimum order. We accept VISA, MC, MO, Checks. Sorry no CODs. Please add $4 for shipping & handling (foreign addresses: $8).
Florida addresses add 6% sales tax. Hours: Mon-Fri: 8AM to 5PM , Sat: 9AM to 12PM (EST). All premium paris. Send for free Calalog.
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INCLUDES
2 AAA Batteries
Pen Size: 5 1/2" x 112"

SUPER
NEW LOW PRICE

$599

Ii
airplanes? Then this E

DC only.

RAINBOW KITS

STROBE
LIGHT

Do you need

an attention
| getter, warning
light,or flashing
ht for model
it is for you.
Use it as an emergency light for your
auto, radio tower, even use it on your
bicycle. Has a variable flash rate.
Size 3.5°x1.8" operates on 6 or 12v

The Exciting New
TELEPHONE MONITOR

company really is!

Amplifies low level
(weak) signals. If the signal is extreme-
ly low 2 amps can be used in series.
1MHz to 2.5MHz @ 2.8dB nf 1dB com-
pression = +0 dBm gain: 1MGHz-20dB
to 2.5Hz-6dB Requires 12vDC @ 16Ma

WBA-6 $19.95

WIRELESS FM

MICROPHONE
Small but mightr
this little jewel will
out perform most
units many times its

price. It really
stomps out a signal. The WM-1 kit is a
buffered wireless mike that operates from
80MHz to 120MHz FM , the frequency of
any broadcast FM radio. Includes a mini-
electret mike, SIZE: .8°x1" 610 12vDC
WM-2 $14.95
FM STEREO
TRANSMITTER

Own your own FM radio
:{l station. Any stereo signal
gl you plug into the FMST-
100 will be transmitted to
any FM radio tuneable
from 76 to 108MHz FM. Transmit a wireless link
through an auditorium, from your car lo your
camper, listen to your cd's while mowing the
lawn,Play music on one channel sing on the other.
Clarity is excellent, aprox. 40dB stereo separation.
Length of anlenna determines the distance of
transmission. Complete with stereo input level
controls , & crystal for stereo separation. 9v bat-
tery operation

FMST-100 $29.95 / FMSTC cabinet $8.95

the phone, it requires no
batlery. Transmits both sides of a phone conver-
sation to an FM radio up to a 1/4 mile
away.Tunable from B8 to 108MHz FM. Attach it to
one phone or add il to the line to pick up all
incoming calls. The MMPT2 is undetectable if
properly installed. Unit has surface mounted parts,
you install the leaded parts.Size .45"x.6"

MMPT2 $29.95

TV NOTCH

FOR CHANNELS

2thru 22
SNOOP &

seen. With it's super sensitive mike il trans-
mils a whisper or a room of conversation to an
FM radio, tunable from 88 to 108MHz FM.
With a proper antenna & v It transmits about
1 mile, The kit is made with surface mounted
parts, we have already mounted these parts.
You install the leaded parts. Can operate on 6

$34.95

lo 12v DC. Size .35'x.9"
MMWM5

TV channels or

interference that alters both

sound and video with a

beep -

NOTE: All TV Filter Kits are sold for educational purposes only. You must obtain permis-

beep - beep.

sion from your local cable company before using these filters on your cable system

DF-222 Kit

Laser Diode

| Great for making a
gun sight, use as a
transit, makes a
super experimenters
project. The beam is
visible with a wavelength of 670 nm. Size of
beam is 6mm at 5 meters. Operates on 3
volts DC at 85mA. Size: 10.5mm x 18.5mm
with an adjustable collimating lens.

LDM-5

$14.95

ST-1 $9.95
WIDE BAND e — P p— 1. RECORDS OUTGOING CALLS :
* Date & time of each call.
PREAMP PHONE WIRELESS |+ Length of the call
The ideal preamp » TRANSMITTER So small you could * What number was dialed.
for scanners, hand We haven't seen a smaller N\ hide this one on some | * If you use a credit card it records
held radios, fre- ° phone transmitter than the ‘ real bugs! I's the |  the card number
quency counters. MMPT2 kit. Powered by smallest we've ever :
2.RECORDS INCOMING CALLS

* Date & time of call.

* How many times phone rings.

* If answered the length of call.
3. RECORDS ANY DTMF TONE :
* Detects any tone on line sent by

Monitors your phone system,
See how accurate your phone

phone company or any other source.

Records to Screen or Floppy Disk

EASY TO INSTALL
* Connects to parallel port
* Phone line in.

* Phone line out to telephone.
All software included!

™1 0NLY$ 9 9?1

T

BUILT$ l 6995

This Manual contains all

schematics, parts lists , P.C.B.,
layouts for most of the Rainbow
Kits. Use your own parts to

construct any of our kits.

KIT BOOK

$9.95 with the purchase
of any kit.

$14.95

PHONE
TRANSMITTER
Small but mighty,it fits
anywhere. Phone line
powered, never needs
batteries. Transmits
both sides of a phone

June 1995, Popular Electranics
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conversation loud and clear, wireless, to any
FM radio at great distances. Variable tunes
from 70MHz to 130MHz FM. You can also
use it as a speaker phone. SIZE .5"x1"

TEL-B1 $12.95
BUILT $29.95

SUPER SNOOPER
BIGEAR

Listen through walls,
hear conversations
across the room. Add
a parabolic reflector
and hear blocks

away. The BIG EAR can be hidden about
anywhere. Makes an ultra sensitive inter-
com. Can be used as a 1.5W AMP. We
supply a mini-electret mike in the kit.
SIZE: 1°x.75" 6to 12vDC .

AA-1 $10.95
BUILT $29.95

MasterCard

To

Order Call | yys4:
317-291-7262 |“————

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

4G

€LECTRONIC RAINBOW )

6254 LaPas Trail « Indianapolis, IN 46268

FAX 317-291-7269

J
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(800) 645-9212 Established 1945

K E L V I N (5167561750 WCAVISA 0N

(516) 756-1763/Fax KELVIN CATALOG *3

Stock No. 650412
Standard Features ® AC & DC VOLTAGES @ DC CURRENT
® RESISTANCE @ CONTINUITY TESTER - Buzzer @ DIODE TEST

10 HUB DRIVE, MELVILLE, NY 11747

AN i @ 10M ohm INPUT IMPEDANCE @ ACCURACY +/- 0.5% RDG
’ I Il -J! ‘ m TRANSISTOR | FREQcOouNTER  |AUTO INDUCTANCE
T S BATTERY TEST | \P020MH:z ringl. SN Fheocoumn
.
DC CURRENT CAPACITANC SO 10 20MHz
iy from ‘l&l}o%tlﬁ AC CURRENT cApAcITANCE

TRANSISTOR DC CURRENT

ANALOG BAR AC“’CW"“E’“
AC/DC CURRENT - TRANSISTOR
10 Amp Amp DUTY %

20 Amp
150 LE 200 LE 300 LE 400 LE
Stock # 990122| Stock# 990123 |Stock # 990125 | Stock # 990124

52995 $4995 $4995 $7995

KELVIN CAPACITANCE Designed to meet IEC-348 & UL-1244
100 Basic | ;ELJFEE METER safety specifications.
# 990087 $4 Q95 5 $50Q95 Protective Cases
A For Models 100 B 150LE, EOOLE 3UOLE
D ® 0.5% ACCURACY O PAO56'8 BN

085 R8es ° RANGES"?GmF $4.95 (400008
. ggsctsJHHENT 2000uF, 200uF, 20uF,
. ISTANCE g 2uF, 200nF, 20nF, . 3 S
@ 3 1/2 Digit LCD 2000pF, 200pF Case For Model 400LE ............
® CONTINUITY TEST Zero Adjust
© LOW BATTERY INDICATOR Tost docket for 2 Year Warranty
®DIODE TEST @BATTERY TEST Plug-in Components (Parts & Labor)

Popular Electronics (Reviewed - May 19983)

“Not only does the Kelvin 94 boast alot of features ... the features go the extra
distance."

"If we had to run into a burning building to do some emergency trouble-shooting and
could carry in only one piece of equipment, the Kelvin 94 would be it!"

12 INSTRUMENTS IN ONE -

DC VOLTMETER, AC VOLTMETER, OHMMETER, AC CURRENT,

P e T DC CURRENT, DIODE TESTER, AUDIBLE CONTINUITY

B TUAEE il TESTER, dBm, FREQ COUNTER, CAPACITANCE METER,

on T - INDUCTANCE METER, LOGIC PROBE

L — STl g R N A S e e T S RS el e e

m 0.1% ACCURACY B AUTO SLEEP & AUTO POWER OFF
ON DC VOLTAGES BUILT-IN TO SAVE BATTERY LIFE

with Bypass
® TRUE RMS on
AC VOLTAGES & CURRENT B SHOCK RESISTANT

|
400 | OFF Il W

HEAVY DUTY CASE WITH
B FREQUENCY COUNTER YELLOW RUBBER HOLSTER
TO 20 MHz & TILT STAND

B LARGE EASY-TO-READ B WATER RESISTANT SEALED CASE

3 3/4 DIGIT LCD DISPLAY
B 30 DAY MONEY BACK
ower of LCR-Hz-dBm | SATISFACTION GUARANTEE
Yo : EDM Ly oncon 199 MODEL 94 0.1% ACCUR
\ #990111 on DC Volt:
\"ELLOWHOLSTER ROB
wieo O LT auunm' | Freq Counter to 20 MHz |

* 104 MAX

KELVIN TRUE

Protective Cases for Model 94 Meter is designed in
Regular Padded Zippered .... :99595 (#990116) m&?&wm
Deluxe Padded Zippered ..... 14, [CEEOILIN  [EC-348, UL-1244 VDE-0411,

CIRCLE 38 ON FREE INFORMATION CARD
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CORP:

QUALITY PARTS + DISCOUNT PRICES » FAST SERVICE +« HUGE SELECTION

JUMBO LEDs

Liton # LTL 327C - BMM

Ideal for eye-catching indicators and
displays. A recent quantity purchase of
these BIG, 8mm diameter, red diffused

MINIATURE SWITCHES

D.P.D.T. (ON-ON)

r@

N

ot o o] e cars wrsazc $9 25
0.325" long with plenty of room for soldering. | 25 for $25.00 « 100 for $90.00 |
Qg CAT# LED-23
5 for $1 100 for $ 15.00 S.P.D.T (ON-ON)
1000 for $ 120.00 LOCKINGTOGGLE
ALCOSWITCH #ALOLKWB
GREAT DEAL! mwm&mm
SURFACE MOUNT :“’“1 B0 CATeNTLG
| SPEAKERS -
sy miouns e secs Hosiued <@ MINIATURE D.P.D.T.
use with car stereo, but they wil PUSH/ON PUSH/OFF
Augat/Alcoswitch # MPE208N

Miniature DPDT, push/on push/off switch.
Splashproof: O-ring on shoulder and inside

movable shaft provides moisture seal.

Rated 6 amps @ 125 Vac. RED 0.4" dia. cap. 0.25"
diameter threaded bushing. 0.8" behind panel depth.
Solder lug terminals. UL and CSA listed.

CAT# MPB-20
s122,

25 for $37.50
SONY 720KB
5" INTERNAL
FLOPPY DRIVE

black plastic, slant-faced enclosure. They are
rated 5 watts. Enclosure measures 4.82° X 45" X
2.45"h. Each pair is boxed and includes two short

pleces of hook-up wire.
3 T4
CAT# SK-411 per pair

“HI-8"” VIDEO
CASSETTE (USED)

8 mm Video Camcorder Users!.

SONY Hi-8
Top quality, metal particle {J
120 minute video cas-
settes. Used for a short
time, then bulk-erased.
Each cassette has its own

Brand new 720KB floppy dri-

ves. IBM PC/XT/AT and com-

CAT # MPF-11

s1722.

INSTALLATION KIT for MPF-11

[ 10 for $ 160.00 |

plastic storage box.
Satisfaction Guaranteed. allows for installation into 5.25" drive bays. Includes
CAT # VCU-8 beige bezel, power and control adapters and hardware.

CAT# FDD-3.5 $3.50 each

| 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

Qutside

send §2.00 posmge.

Canada Must Pay Full 8

CIRCLE 28 ON FREE INFORMATION CARD

9 VOLT 60 MA
SOLAR PANEL

These 6° X 6" glass enclosed
photovoltaic panels produce
8 Vdc at 60 ma. Ideal for

charging batteries and pow-
ering small devices. Put two
or more together for more

current and voltage. Includes |8
hook-up instructions.

CAT # SPL-960

S5,

Matsushita

# MMX- 7AC O BA

1.25" diameter x 1.25" high
motor. Prepped with 1.61"
diameter flywheel, pulley

and fiberglass mountng ~ CAT# DCM-54
10 for $9.00
s1 % 100 for $80.00

A.C. LINE CORDS
6 INCH IEC POWER CORD
grounded male one end and 3 prong IEC recep-
CAT # LCAC-36
ROUND 4' BLACK 16/3 CORD
grounded plug one end, moulded strain relief
# LCAC-35

tacle on other end. CSA listed. Large quantity
10 for $4.50
on other end. Pigtail leads. CSA listed.

THATS RIGHT! 6 INCHES...Standard 3 prong
available,
00
2 for $1
100 for $35.00
0.32" od, SJT insulation. Standard 3 prong
Large quantity available
s12..

1-800-826-5432

| FAX (s18 781-2653
| INFO (s18) 904-0524

Minimum Order $10.00 = All Orders Can Be Charged 1o Visa, Mastercard or Discover * Checks and Money Orders

Accepted by Mall + Orders Delivered in the State of California must include California State Sales Tax « NO C.0.D
Shmmwgummhawmumsm ALL OTHERS including Alaska, Hawaii, P.R. and

* Quantities Limited = Prices Subject to ¢l

r.w
-

2

ge without notice. \ B




(305) 716-1016

4225 N.W. 72nd Ave., Miami, Florida 33166 FAX (305) 594-6588
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Solutions for llle Test Instrument

Four Instruments in One Instrument
[T1]Function Generator

Reg. $599.

MT-100

* Sine, Square, Triangle, Pulse,
Skewed Sine, Ramp, TTL
* 0.2 Hz ~ 2MHz

$399.00 @fmuggcy Counter

15 DAY MONEY BACK GUARANTEE

1 YEAR WARRANTY

[3]Power Supply
» 3-1/2 Digit LCD
» Triple output: #1. 0~50V, 0.5 MAX
#2, 16V, 1A #3.5V, 2A

[4] Digital Multimeter

* 1 Hz ~ 100MHz :w%fnmm
MUL'I"I-METéR * = (1 Hz + 1 dgt. + Time Base Emor) * x [0.5% + 2 dgts)
FG-140 $ 2MHz Function Generator 2MHz Sweep Function Gen. w/Freq. Counter|  1.0GHz Frequency Counter, High Resolution
Reg. s249. $149.00 s02Hz-20mHz,| FG-150 FC-200 «10HE <1000
Thecad Rag. $399. $22900 ::r:’r Ra;.\‘m $21900 + 8Dt LED
Fi-np.
ﬂ 3“m|
m‘ -mmmq

GoIdStar 0’scnpas

Cursor Readout & Digital Storage
Call for
BMC unbeatabie Prices

Deluxe O'scopes w/Phillips CGRT.

impedance
PS-540 DC Power Supply
keg. $399. $289.00

*0-16VDC
*0.1~10A
* Short & Overload Protection

2 yr. Parts/Lahor Warranty

HP-9060, 60MHz

Reg. $29. $19.00
HP-8150, 150MHz

Reg. $49. $29.00
HP9250 ZSOMHZ

June 1995, Popular Electronics

0S-3304  Reg. s499. |08-3304 25MHz, Dual Trace | 08-3315
$339.00 |[7]+ oc to25 Mz Dual Chamel
+ 6" Rectangular CRT with
internal Graticule 10x8cm
(Phillips P31)
» Uncalibration LED.
» High Sensitivity 1 mV/div to
2mV/div X-Y modes, Z Axis
(intensity modulation)
'??&“?&ﬁ%”fv%'?i‘w
0S-3324  Reg. $595. + Acceleration Potential 2kV
$399.00 | - somHz (c1.X10) Probe Kit: 2 sets
» Power: 115/230V AC
05-3324, 3 Function
[1]» 0s-3304
» 6" Rectangular CRT with Internal
(2] Dual Gomponent Tester/Comparator | * o e B Prilips P31)
+ Triple DC Power * Uncalibration LED.
0S-3344  Aup. s599. |[3)* I OCPouer Sur « High 1 mVidiv o
mwuwxvmaes.,zm
(intensity modulation
08-3344, 5 Function | o Boo e ons.
[1] + [2] + [3] +osas4 » Full TV Trigger for TV-V & TV-H
» Acceleration Potential 12kV
[4]+ Frequency Counter * Variable Hold Off
700z, 7 DG LED Display * 16ns ~ 1.0s Time Base
[5] Function Generator « BOMHz (X1.X10) Probe Kit: 2 sets
0.02 Hz to 2.0 MHz * Power: 115/230V AC
ProbeKit | Capacitance Meter |Pen-Type DMM w/logic| Multifunction DMM
i X1/X10
S O Reg. $79. $49.00 | g 379. $59.00 | Rup. 5. $59.00

CM210
+ 3172 Dight

Lco
* 0.1p-20,000,F
]
* 0.5% basic

800-532-3221

CIRCLE 30 ON FREE INFORMATION CARD

BelMERIT
DM5050C
DM5100
Reg. $149.
$89.00
Deluxe
Holuler
Features (DM5050C/DM5100)
* Basic DCV Accuracy: £ 0.25%
* AC/DC Voit & Amp, Ohm
* Diode, Continuity Beeper
» Alligator Clip Test Leads
* Lead Holders/Velcro Strap Holster

DM5050C, DMM + Capacitance
+ 9 Function / 42 Range

DM5100, Wide Range w/Logic
» 11 Function / 45 Range

* Auto Power Off

* Data Hold & Peak Hold

* Freq: Up to 20MHz

* Amp: Up to 20A AC/DC

* Ohm: Up to 200M(2

» Capacitance: 1p - 200pF

* Logic: TTL, TR hFE

uq,

Bl
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There’s No Easier Way to

TROUBLESHOOT AND REPAIR
Your Electronics!

* 900-PAGE,
MODULAR FORMAT

It's easy, fast and rewarding to do it yourself with the Electronics Repair Manval! O

* TROUBLE ANALYSIS
FLOWCHARTS

Vs VCRs s — | "+ SCHEMATIC DIAGRAMS
¥ * HANDS-ON, DETAILED,

Hi-Fi ater I i TROUBLESHOOTING
urntable o Manua o .

[irntables es
’ . . Spacific Repalr Inlﬂ'"ﬂ““‘: gngILLOSOOPES.
\n %3'{ {: i“s . Electronic Repair Blulk“ 5 Eerl’:!l“-“ Diagram EQUEN C:,.ND
' « Tools and T 00 Waintenance e : VIDEO ANALYZERS
SHC l'[b'“]ue . Troubleshooting COUNTERS
| ¢ ; | ® SAFETY PRECAUTION
i > CHECKLISTS
Radios e
,alle REPLACEMENT PARTS
,amcorders HENSIV
fape Decks e
: TECHNIQUES
PN Dlaypne :
b ek | % DIRECTORY OF

MANUFACTURERS

Mallimane
Walkmans

smn O 8
| K |
A

30 Day Free Trial Order Form
X Yes, Please rush me my copy of Electronics Repair Manual for

Y
i

Daroi e
RECEIVers only $59.95 ( | may take $10 off the price when | enclose my check
Ry 2 Ben, * ! or credit card authorization with my order within the next 30 days.
P( Systems &4 Plus, | get iree shipping and handiing!) | understand that if 1 am not
s - : satisfied | may retum the book within 30 days for a full 100% refund of
Automohile Bl
- ; ’ 1 & My payment of $59.95 is enclosed ($49.95 when ordering with-
B o in the next 30 days.)
N lds \\.IEmS = pe .
ound oy O3B 0@ O checkenciosed.
PC Peripherals i [ Optional express delivery (available in U.S. only). Enciose an add-
: w oy I tional $10.00 and we'll guarantee defivery within 5 business days from
[B{EDHUHE 2N R b | receipt of your order (prepaid orders only).
" 5 T 3 I
% ST B B, | 0000 0000 0000 0000
SVSIems e P 1 3 P e
By : 8 4 =Ty ". . 3 ; 1 EanQD gnﬂmptlmno
rax Machines : | Sl
AL ;i 1 0 Bil me later for $50.95 plus $6.50 shipping and handing, subject to

Hectromce Hﬂme credit approval. Signature and phone number required o process your &
order. PO. Box addresses must be prepald. §
- ]

Appliances .. , _ | Mchka iy 3
. ’ﬂ~13rf : wﬂy _§
: Address S
Keep Your Skills Up-to-Date! | — g
The Electronics Repair Manual will be a valuable reference for years i E-.
to come. Supplements, each containing 140 pages, add new repair | i s g
projects, valuable insights into new technologies, diagnostic and repair | s ey meybe et i wy sme 30909 F
techniques, and more schematic diagrams into your manual. Just $30 | maiLTO: WEKA Publishing, inc. §

each plus shipping and handling. Supplements are sent 4-5 times a | 1077 Bridgeport Avenue, Shelton, Connecticut 06484

1-800-222-WEKA

year and are fully guaranteed. Return anr supplements you don't want FAX: 1-203-944-3663

within 30-days and owe nothing. Cancel anytime.

-
(=]
~
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A DIVISION OF MING E&P, INC.

818-913-6735

<7

1-800-669-4406

24 hr. Fax: 818-912-9598

IC TESTER/IDENTIFIER

The Data Genie HT-28 is a
portable, stand-alone IC tester
and identifler. It can test and
Identify most TTL 74 and CMOS
40/45 series of IC's as well as
being able to test 4164-411000
and 4416-44256 series of
DRAM's. Powered from the
Included AC aodapter or
alkaline batteries (optional).

« Up to 600 hours of operation
on four “AA" alkaline batteries.

+ Automatic power shut-off to
conserve battery life.

« Lightwelight, easy to use and
carry. weighs only 14 oz,

#MI-12-2800 $189.95

DIGITAL VOICE MODULE

The DVM-58D has variable length message capabillities and can
store up to 16 individual messages for immediate playback. Use
it to add real voice prompting or instruction to any project, via
the mic. Input, Standard 1Mb DRAM on-board (32 sec.@ 32K bps)
with options to expand up to 16Mb (8 min.@ 32K bps). ADM
recording with selectable 16/32/44K bps sampling rates and
very low power consumption.

#MI-10-5858
IMb DRAM
4Mb DRAM

RF TRANSMITTER + ENCODER MODULES

RF RECEIVER + DECODER MODULES

The TX-99 interfaces with the TX-
D1 as the RF carrler module. 300
MHz AM with a typical range of
100" line-of-sight. (Key-chain
fransmitter Is clso available, model
IX-99K §15.95)

The TX-01 Motherboard can
encode a, 12-bit address
code with 4096 possible code
combinations or can be used
to encode an 8-bit address
code with a 4-bit data code.

The RE-99 Interfaces with the
RE-01 as the RF carrier's
receiver module and
requires only a few solder
connections to mate the
two. 300 MHz AM,

The RE-01 Motherboard will
decode a 12-bit address or
B-bit address with 4-bits of
data, depending on which
of the two included IC's Is
installed Into the board.

#MI-10-001E  $9.95

MMI-10-9904  56.95 #MI-10-001D  $14.95

and easy Instaliation of
3 expansion nlofs:_ #ML12-P300  $349.95

PIR DETECTOR

The Medusa Passive Infrared s
Detector has been tested at 20V/
m over the frequency range 20 to
1000 MHz, proving that the unit has
ultra-high RFl protection and
reliability. With N.C contacts
Including tamper, plus selectable
pulse counts of 1.3 or 5, Medusa
makes for confident installations.
Detects amblent body heat and
movement to trigger your connected
security system, announcement buzzer.

orwaming device. #M-11-3300 §24.95 3+ at $19.95 sach.

add-on cards or prototype
ER POIN

clrcuits for testing
externally on your PC
without having to turn off
the computer. Maintains
complete protection for
The Infiniter *210° Laser Pointer's high-tech, lightweight aluminium
housing. incorporates a mode switch which allows you to select
between a solid beam or flashing beam to enhance any
presentation. Projects over 150’ and even works well on overhead
projection screens. Great for the conference room, exhibition

PC INTERFACE CARD PROTECTOR

The Data Genie P-300 is a

your motherboard via the '
bulit-in protection circuitry

hall, construction site, museum, etc.

device that allows quick
& current limit fuses. Adds |
#MI-16-0007

ORDER 8Y MAIL:

ELECTRONICS 123
17921 ROWLAND ST.
INDUSTRY, CA 91748

$&H Charges Confinental US, up fo 3 Ibs. Add:
UPS Ground

Now Available
'95 SPRING/SUMMER Catalog

« Digital Voice Products

® RF Remote Control Products

® Syntax Prototyping Boards

e Holtek Encoder/Decoder IC's & other
components.

e Data Genle Test Equipment
and much, morel

For
Technical

Support

If you are a past or curent custorner, you will soon
be recelving your copy by mail.

S&H Charges Canada, up fo 3 Ibs. Add:
§ 6.00 US Postal, First Class $ 10.00
§ 8.00 Prepayment by credit card required.
§10.00 Somy No COD orders.
$20.00 (S&H Charges INTERNATIONAL: Coll/Fax for quote.)

$4.50
8.25% Soles Tax All prices subject to change without nofice.
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Get instant tech information FREE from your Fax or Computer!

You can obtain specs, freq. info, software and more from our automated services. For fax facts, call from your stand
alone fax machine and follow the voice prompts. Use the BBS from your modem of fax/modem equipped computer.
Dial 317-849-8683 for fax back service, or dial 317-579-2045 for our computer bulletin board service.

|Continuous Coverage I| Shortwave Radios

COMMUNICATlONS

Total Coverage Radmsu

TRIDBNT
TR1200XLT

AM Broadcast to
Microwave 1000 Scan
Channels $389.00

500KHz to 1300MHz coverage in a
programmable hand held. Ten scan
banks, ten search banks. Lockout on
search and scan. AM plus narrow
and broadcast FM. Priority, hold,
delay and selectable search increments. Cell
Lock. Permanent memory. 4 AA ni-cads and
wall plus cig charger included along with belt
clip, case, ant. & earphone. Size:67/8 x 13/4x
2 1/2. Wt 12 oz. Fax fact document # 205

Three new Bearcat units offer
expanded coverage and more memory
than before. The 890 offers 200
channels, base/mobile operation, VFO
tuning, service search, weather alert,
search and store, and more, The 2500
hand held has 400 channels, fast scan
and more. The Bearcat 8500 has 500
channels in 20 banks, VFO, auto
store, alpha numeric display, 10
priority channels, aux tape output
Jjacks, and coverage to 1.3 Gigahertz,

Bearcat 2500XLTA hand held.............5349.95
TRID BN T Bearcat 8500XLTC mobile.....cccerrsrere 3389.95
TR4500 $449 Bearcat 89XLTB mobile.w..uumn35259.95
2016 Channels 25-1300MHz, 500 ch. in 8500, 400 in 2500, 890 has 200 ch&
1 to 1300MHz 29-956MHz. All cell locked Features include turbo scan, VFO, search
Computer Control and store, Priority, LCD display, and more. Fixx Facts474,475,476
62 Scan Banks, 16

Search Banks, 35 Channels
per second. Patented Computer control for

Mobile Scanners H

logging and spectrum display. AM, NFM, TRIDENT
WFM, & BFO for CW/SSB. Priority bank, TR2C
delay/hold and selectable search. Cell Lock Police & CB
Permanent memory. DC or AC with adaptors.  $69.95

Ming Brkt & Antenna included. Size:2 1/4Hx 5
5/8W x 6 1/2D. Wt. 1lb. Fax fact #305

Scans police pre-
programmed by state channel plus the CB
channel of your choice. Also has Mobile

TRIDBNT Repeater and Weather. Extra cost option of CB
TR980 $279.00 and laser detectors built in. Compact size allows
126Channels for dash or visor mounting. Mtng hardware and
6MHz to power connectors included. Size: 55/8x47/8 x
999MHz 13/4. Wt: 1.5lbs. Fax fact #580

Most Economical receiver in Bearcat 700AX 50Ch w/800............... $159.95
its class, offers AM, NFM Wide FM, Bearcat 350A 50 Ch H/L/U...cursnne 5119.95
modes. S5KHz increments. Delay & Bearcat 560XLJ 16 Ch H/L/U............ 3 89.95

hold & Search. Cell Lock NiCads, chger & whip

ant. Size: 57/8Hx 1 12W x 2 D.Wt 140z,
TRIDBENT winner of the 1994 INNOVATIONS

.«j Design & Engineering Honors, Electronic Industries
noranens Association. Trident TR2400 Total Coverage Recelver
Trident TR2400: 100KHz to 2060MHz. Ten scan banks of 100 channels each, ten search
banks. Tuning increments as low as 1KHz. Beat Freq. Oscillator for SSB and CW
modes. Search lockout and store. VFO tuning knob. Permanent memory. ‘Bank lock and
linking. Attenuator switch. Backlit LCD. 1 Yr Warranty. AM/NFM/WFM. Selectable

Bearcat 760XM100Ch H/L/U/Air/800 $219.95
Bearcat T2 state/state SCaN....msenes 3144.95

B

\increments . Delay, Hold, Priority. 5 7/8H x 1 1/2D x 2W. Wt 14 oz. $499.00

Sangean ATS-818CS......coovsarsmssssssenss $219.95
Sangean ATS-818....cvcisicrrnssnneees $184.95
Sangean ATS-803A....ocoorveerscrrennees $169.95
Sangean ATS-808........cccevescerrrsssnrenss $179.95
Sangean ATS-606.......couvssvssensnsressarsess $149.95
Sangean ATS-606P.........ccessirrrissnnnes  $169.95
Sangean ATS-800.......ccervrrrassssssssronss $89.95
LI TETITR g 2| —————. . X |}
Grundlg Satelit 700 reerreeerseesnsssinn $399.00
Held Scanners

w-rl.-uu- C

Bearcat 200XLTN

$209.95 200 Channels 800 MHz

Ten scan banks plus search. Covers29-
54, 118-174, 406-512 and 806-
956MHz  (with cell lock).
Featuresscan, search, delay, 10
priorities, mem backup, lockout,
WX search, keylock. Includes NiCad
& Chrgr. Size: 13/8x2 11/16 x 7 172,
Bearcat 120XLTJ 100Ch H/L/U....... $149.95
Bearcat 150XLT 100Ch H/L/U/S....... $199.95
Bearcat 220XLTJ 200 Ch H/L/U/8.... $249.95

Coverage of above hand helds is: 29-54, 136-174, 406-512, and
800MHz band as indicated.  Fax facts #475

|_ Table Top Scanners |

Bearcat 855XLTE 50 Ch w/800............ $159.95
Bearcat 142XLM 10Ch H/L/U.....oeee.. § 73.95
Bearcat 147XLJ 16 Ch H/L/U...c.covseree. § 89,95
Bearcat 172XM 20Ch H/L/U/Air......... $124.95
Bearcat 145 16Ch H/L/U.cvvervecrrrinnsnnee. § 79,95
Accessories & Etc.
Mag Mount Mobile Ant MA100....... § 19.95
Base Ant. 25-1000MHz AS300........... § 59.95
Pre-Amp .1-1500MHz GW2........c0.... 5 89.00
Wide Coverage Antenna........cc.cveseee .5 119.95
Base Discone Ant DA300...........ccovese § 89.00

External Speaker MS190/opt. amp.... § 19.95

Old Scanner Repair, all brands.......... $ CALL
Extended Warranties......cvssevssssenres $ CALL
Frequency Info FaxFact/Modem....... $ FREE
On Glass Mobile Antenna.........cesens $3295

| 2 Way Radios
nd programmable mobiles as low as

$299.95. Call for quotes or Fax Fact #775

. Toll Free, 24 Hours! 800-445-7717 Fax Orders 800-448-

|,
SEY

E

AMEX, Discover. Prices,

Computer BBS Modem & Fax/Modem, 317-579-2045. Toll Free Tech Support, Dial 800-874-3468
| International Fax: en Espanol, en Francais, und auf Deutsch, or just fax in plain English to: 317-849-8794

ACE Communications 6975 Hillsdale Court, Indianapolis, IN 46250
S.nrl:a&ppmmrrllm-m 9AM to 6PM, Sat. 10-4 EST. Mastercard, Visa, Checks, Approved P.0.'s & COD (add $5.50) &
and availability subject to change. Flat rate ground shipping and handiing charge only $6.95
per unit. Express Air only $9.95 , for most units, to most locations. One week trial, no retums accepled two weeks after original

receipt without substantial restocking charge. All units carry full factory warranty. Indiana residents add 5 per cent sales tax,

1084 Fax Facts 317-849-8683!
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CELLULAR SOFTWARE
AND MODIFICATION GUIDES

Call Spy Supply for all of your Cellular needs!

We Carry:
We have the
new Motorola

CELLULAR SOFTWARE el
(We have the software to do New Motorola Phones) and Cables

CELLULAR CABLES
(For the Motorola, Panasonic, and Nokia Phones)

CELLULAR MODIFICATION GUIDES *
(Covers all cellular manufacturers)

CELLULAR PHONES _'
(We carry a complete line of cellular phones) e /

FREE TECHNICAL SUPPORT!

- SPY SUPPLY
We now offer Cellular Don’t Get Find out why the

Phones cloned with your Ripped Off! CIA - FBI - DEA
existing number! Buy a SECRET SERVICE
haﬂdheld. Ir‘aﬂSDOFtane Before you buy our Have ordered from our catalog
or car mounted phone competitor's manual,
ready to go and "’E‘V‘f call and ask if they offer 1,)1§%Iy§gr§tl‘:,1,,”
S o OO B FREE TECHNICAL SUPPORT Chestnut Hill, MA 02167

To receive yours, send $5.00 to

SPY SUPPLY, 1212 Boylston St. #120, Chestnut Hill, MA 02167
(617) 327-7272
Sold for educational purposes only




Are Cable Companies
Sucking You Dry?

Take a Bite out of High Rental Fees

with your own

Converfers & Descramblers

Everquest ® Panasonic ® Jerrold ¢ Zenith ® Pioneer
Scientific Atlanta ® Oak ¢ Eagle ®* Hamlin * Tocom

order 1 800 624-1150

Call today for a FREE catalog'

MD%W-

e 875 S. 72 Street ®* Omaha, NE 68114 n.iwmn

soluosos|3 Jendod ‘G661 sunf
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Rl LASER POINTER
SCOPE PROTOBOARD WBUS06 Thelatest technology in laser light pens! This
PROBES 9.84" x 6.3" x 1.22". Four distribution strips, solid-state laser emits a red light up to SmW

* #1 - Attenuation: X1 @ 15 MHz, 60 pF or
X10 @ 60 MHz, 12 pF. Working voltage:
B0VDC (including AC peak). Working tem-
perature range: -134.9 F (-25deg.C)to 158
deg. F (70 deg. C range:
15pF to S0pF. Ammoaousw-swsos
(942001) $19.50 each
* ##2 - Attenuation: X1 @ 10 MHz, 75pF, X10
@ 100 MHz, 11pF. Working voltage: 600
VDC (including AC peak). Compensation
range: 15-50 pF. Include 6" ground lead,
spring hook, BNC adapter, |.C. tip,insulating
tip, and trimmer tool. Avex model #510-SW-
1. (942002) $24.50each

AUTOMATIC
DCI/AC POWER
CONVERTER
12VDCto110VAC
at 100W. Use in
your car or truck to
run tools and small
appliances. Has
overioad protection, audible alarm for low-
battery indication and automatic low-voltage
shutdown. duty metal case. Saiko
#DAC-100. (95E014) $29.95each

PHOTOFLASH
VOLTAGE
CONVERTER/
CHARGER
Converts 12V
(eight 1%V "D"
cells) to 360V to
chargea hand-held
flash unit (not in-
cluded). Comes with a carrying case with
shoulder strap and power cord to get that
360V to your hlgh-vohgoprojosaé 5013)

ULTRASONIC
LIGHT SWITCH
Replace your light
switch with this mo-
tion detector. Tums
lights on when you
enteraroomand tums
them off when you

340 distribution holes. Three terminal strips,
2400 terminal holes. Four bind|
Jjumper wires. (BR2740)

posts, 140
.00each

INSULATION GRIP
WIRE STRIPPER
Gently holds the insulation
while it cuts and plucks a
measured amount off the
end with a simple squeeze
of the handle. Cﬂbmﬁom
mmammmmmm
length of strip on production work. Below the
jaws are a cutter which will handle up to #10
wire and small cable. Stripper handles wire
0.2to 2mm. Instructions in German. S)
$5.95 each

. LCD DISPLAY
Four lines by 20
characters. back
light attached.
Standard 14-pin
connection.

(94L010)
$14.95 each

100° LOW NOISE
AMPLIFIER
For TVRO .3.8-
4.2 GHz input, 950-1450 mHz
output. Amplica P\N MTI-
AG1021. (95G002)

$9.95 each

Runs on 110 VAC.
Switched output is
110 VAC. Tested
working. Mly have minor wrinkles in lens
cover. (84U028) $9.95 each

at 670nM that will produce a spot on objects
up to 100 ft. away. Use as a pointer/instruc-
tional aide, tease your cat, or use as asight for
your peashooter. Buy two so you and a friend
can have lightsaber battles on foggy nights.
Runs on two AAA cells and comes in a hard,
protective case. Two "AAA" cells included.
(94L007)$4995uch

MICRO STEREO

35mm plm Comes with exira set of ear
pads, 6.3mm stereo adapter and carrying
pouch. Pen-Tone P/N Mark-400. (92A039)
$2.95 each

DBS TUNER
MODULE
Tunes from 950
MHz to 1750 MHz. %

Size: 5% "Lx3%"Wx % "H. 12VCC, baseband
output. Docs included. Mfg
(94A021)?12.M:mh

PHOTO FLASH

CAPACITOR

Y

e $14.95 each
CD-ROM JEWEL
CASES
For CD-ROMs soid
without a case or as
a replacement for a

broken one. Brand
new and clean.

ﬁm for $1.00

leave. Has sensitivity and delay TREADMILL
Specs and instructions included. (85! DISPLAY
$9.95 eac! LCD display of- PIEZO
e TRANSDUCER
5-PIECE TEST | scan modes as well as readout for Kcal/min. | ELEMENT
LEAD SET Operates on 5VDC. Um+skuno 1.625" diameter, with
(94J023) operare readout. Manyapplications. (93U013) | pre-attached wires
$2.49 each $5.95 each | (95U005) 99¢ each
VISA, MC, Amex cards accepled. 24-Hour BBS
c;;fom”ﬂ“gﬁaﬂj?ﬁx ALLTRONICS sz
ipping on all on
2300 Zanker Road - San Jose, CA 95131 9800 Bawd - 101
SO E (408) 943-9773 - Fax (408) 943-9776 s
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Learn MICROCONTROLLERS QUIPMENT

EMBEDBE“ SYSTEMS alld Friendly, Knowledgeable Service
PROGRAMMING with
the New AES-10

The AES-10... a complete
learning system, a complete
embedded control system.

Extensive manuals guide you i ORDERS CALL:
through your 8051 development project.
Assembiy, BASIC, and C programmable. 800-361-4586

All hardware details, complete schematics.
Leam to program the LCD, keypad, digital and

analog 1/Os . The entire board is software reconfigurable

for your applications. Everything you need, nothing extra required.

80C32 Computer/Microcontroller board with

¢ All Equipment New

* 32K Byte ROM , 32K Byte RAM * 2 by 16 Liquid Crystal

|

| Display *4 by 5 Keypad * Two serial ports * 5 interrupt * Convertors & Descramblers
sources * 3 timers = A/D , D/A, PWM and digital 1/O * Built in e 30 Day Money Back Guarentee
Logic Probe * Power supply (can also be battery operated) » | * 6 Month Warranty

Extended Intel BASIC and AES Monitor in ROM = RS-232 |
cable to connect to PC for programming « 8051/52 DOS Cross e Visa, MC, C.0.D. Welcome

e . o M. o o e , KDE ELECTRONICS, INC.

[ —

ES-10_$285 Compl o o 7 PO. Box 1494
A ) Free Info Pack, M/C Vis i
Money Back Gua:r:::ge:te i 'Ialc4 - 550-& Addison, IL 60101
Fax 714 - 550-9941 Info. 708-889-0281
Fax 708-889-0283

m CALL 1 - 800 - 730-3232
[T

970 W. 17th St., Santa Ana, California, 92706 USA

) the pecblic since 19857
BUY WITH CONFIDENCE FROM XANDI
4\ ANDI SATISFACTION * 30-DAY REFUND POLICY

KILECTIRONICS GUARANTEED! » TECH SUPPORT NUMBER
1270 E Broadway Rd. # 113, Tempe AZ 85262 (602-894-0992)

omtauruphotou'ugtwmum ® Transmits at 143 MHz owuﬁmtrmnu
on circuit nciuded) ® Up to 1 mile range.
@ Tunes 856-108 MHz ® Miniaty n;mntnnam :Lﬁ“ﬁ'gﬂgmm
® Up to 172 mile range. fight on circuit board.
@ Sensilive 2 stage audio amplifier, picks uwp e Iﬁ!fﬂmllmw
mmuhwdam . m:uwuu& Q ‘lﬂld‘luahm“f‘t

CRYSTAL CONTROLLED FM TRANSMITTER

Including the battery, this is the Worlds smallest FM | Including the batiery, this is the Worlds smallest crystal con- mmummmhu:mmm
transmitter Use with any FM broadcast receiver. Easy | brolled FM transmilier Transmilts ko any scanner type receiver mm.a?.mmu.nlmm

ummmmmwwlmd Easy 1o assembls, uses pre-assembled circull board.
XWB1000 E-ZKIT ....... rennennsens 949,95 XTL1000 E-Z KIT .oovvvvenrimrnrnavarsanes 569.95 §1 XSP250 (E-Z) Kit ..covvuvirvrvienieciviren

'DW(WW!NM anywhere ® Transmits a continuous W“ﬂ tone. eUses sensitive microwave @ Use with any FM broadcast recaiver

and [isten to the sounds OM;uMh Irumc transistor amplifies ®Hear every sound in an

inside your home. ®Covers 1 10 2,000 MHz entire house!
®Two digit Touch Tone s -upmmhunm ®Compact hand heid unil @ Up 1o 1 mile range @ ‘
code for operation. eWorks wilh any FM ) ®inclydes miniatyre loud @ Powerful 2 slage

broadcast receiver. g Bk “aflcion o audio amplifier

TRACKING TRANSMITTER SUPER SENSITIVE BUG DETECTOR

Only 0.7 by 24 inches. the XTR100 operates at voltages of 3] When the XBO20D infercepls a sigral in e 1 Io 2,000 M
1o 18 Voits and is ideal lor use in locafing lost model rockets. § ange, i emils a growd St increases 1o a gh piiched squeal | capable of picking up sounds at the level of a whisper
bicycles, automobiles. games of hide and seek, and contesis | as the signal strength increases and transmilting them to any FM broadcas! receiver
XTRIDD(CIKI s coerevoersssnsrnsursasssonceses D3390 XBD200 (C)Kit.... .. 549,95 NFN100 (C) Kil .....cevrennrcamrannaesens
® Digital voice changing: male 1o fe- OUnimmu&MMImolm 7 ® Transmil high qualty stereo o any FM °

male, female to male. adull lo pl o 950 MHz SI8rB0 BCOIVEY,

child, child to adult ® Works with scanner that @ Built-in oulput level monilor for
® Use with any modular phone. can receive 400 lo 550 MHz. Quick and easy tuning. '

@16 levels of voice masking. 800-950 MHz SCANNER KIT ® |daal for use with personal CD

@ Connects batween handset and phone. Hmrwunrwn%ﬁuuﬂx Just add mmmﬁm

the XLCS00 for 800850 MH2 cover-

&lmﬂuﬂl signals down fo 400- | Tansmi full-bodwed Hi Fi stereo lo any FM stereo receiver

MHz 50 your scanner can receive them! Add our | Separaie leftl and right inputs and gain conirols. includes anj
for thal “Prolessional” look.

VOICE CHANGING ACCESSORY
STOP THOSE ANNOYING TELEPHONE CALLS! Sound

XLC900 (CIKIT ..

E ACCEPT VISA, MC, MO, COD TOLL FREE ORDER LINE SEND MAIL

SHIPPING & HANDLING EXTRA 1-800-336-7389 ORDERS T0:
ASK FOR FREE CATALOG OF OUR PRODUCTS

souo08|3 Jeindod ‘G661 auny
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Tap into a World of...

FREE ELECTRICITY

Our 150+ page Self-Reliance Catalog

IS JUST LOADED WITH DC to AC
ENERGY INDEPENDENCE ...
We offer: -
Solar, Wind & Hydroelectric
energy systems. True Sine
Wave DC to AC Inverters.
Electric Boat & Car kits.
Portable power packs.
Solar Lighting & Cooling
systems. Solar Pool Heaters.
Solar Battery chargers. Solar
Books & Toys. DC Appliances
Active & Passive Solar Air &
Water Heating Systems.
Composting Toilets. Hydroponic,
Fish-Farming, Solanum & Green-
house Systems. Water Testing,
Treatment, & Pumping Systems.
Emergency Food & H,0 Kits. High
Efficiency AC/DC Refrigeration + More...
A LOT OF INFORMTION FOR ONLY $5.75 ...
SEND CHECK or MO TO:
Self-Reliance Company Inc.
P.O. Box 306, Florisssant, MO 63032

L&t & 4 By -4 e ] I

RELAYS « LIGHTS « MOTORS

TEMPERATURE « PRESSURE * LIGHT LEVELS « HUMIDITY

SWITCH POSITIONS + THERMOSTATS « LIQUID LEVELS
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June 1995, Popular Electronics

-
—
L

e

Cellular Programming Software

MOTOROLA.......coconvmerentsnsercnnnnsennes
NOKIA & TECHNOPHONE ..............
GE & ERICSSON ......cccovnveenrnnannnnnnns
MITSUBISHI & DIAMONDTEL ........

ALL PRODUCTS ARE IN STOCK

SHIPPED OVERNIGHT UPS/COD

609-751-2242 Ext 2

CELLSOFT

FAX 609-751-5549 * FREE TECHNICAL SUPPORT

$$ BLOW OUT PRICES §$$
WE’LL BEAT ALL COMPETITORS’ ADVERTISED PRICES

ABOVE 9122 ALLMODELS SOFTWARE OR LOADER FROM $395.00
100 - 101 - 121 - 201 - 400 - 405 - 415 - 515 — TANDY MODELS
P100 - P110 - P120 - P180 - P400 - P600 — ATT3610

ALL PORTABLES HP§00 - HH700 - HH900 - EBH30 - EBH40 - EBH50 - EBH60
HOTLINE - POCKET Il - MICROPORTABLE - AH97 - AH98 - CT100 - CT700
3500 - 4500 - 20X - 22X SONY ....ccoeeee CMR-111-333

MOTOROLA SOFTWARE TO REPAIR LOANER AND OOOFFFFF

No PC — No Loaner
Only 10 Seconds
Programs & Repairs
Complete with Cables

All Motorola Includi
Digital - Analog - All Vers

Models Anluk'o'fmm $2300.00

S mnon = Panasonic
Audlovox - NEC - Mitsubishi
Uniden

Dimontel - GE -




AMAZING

Mystery
Levitating
Device!

Remember War of the World? Objects float in air and move to
the touch. Defies gravity, amazing gift, conversation piece, magic

Irick or great science project.
ANTIK _Essy to Assemble Kit/ Plans $19.50

Neat little device allows you to make hand and shock balls, shock
wands and electrify objects, charge capacitors. Great payback

for those wise quys who have you!
SHK1KM E»m Kt e $24.50

infinity Transmitter ++

Telephone Line Grabber/
Room Monitor/ Controller
All New - The Ultimate In Home/Office Security & Safety!
Simple to use! Call your home or office, push a secret tone
on your telephone keypad to access: * On premises sounds

and voices * Ongoing phone conversation w/break-in capability
* Up to 10 external electrical funcfions, lights, TV, alarms, coffee
pots, heater, etc. CAUTION! Check legality with your stale's
attomey general's office before use for monitoring of voices.
TELECOM2 Kit, includes PC Board $149.50
TELECOM2 Ready fo Use $199.50

Visible Beam Laser

Easy 1o build, RED Beam, visbie for miles. Use for light *
shows, window bounce , Cloud fllumination and much
morel LASTKM Kit w/imw Laser Tube, Class Il ....... .$69.50
LASIKM Kit wi2.5mw Laser Tube, Class WA ............. $99.50

Life is Precious -

Protect It!
Hard hiing 200.000 volis of

lon Ray Gun
Projects charged ions that induce shocks in people and objects
without any connectionl Great science project as well as a high

tech party prank. 10G3  Plans $8.00
I0G3K  KitPlans $69.50
Invisible Pain

Shirt pocket size electronic

device produces time variant

complex shock waves of intense directional acoustic energy,
capable of warding off aggressive animals, elc.

IPG7 Plans IPG7K KitPlans ..$49.50
IPG70 Assembled §74.50

NOT A TOY. Uses electronic or piezo
WCAUﬂONHENHEDI

Plans.......
(Dangerous Product)............510.00
L N

x

FIREBALL Plans (Dangerous Product)...$10.00 @, ' @

J  DepLPENS Box 71, Amberst, M 03051

MC, VISA, COD, Chiecks acoepied Plaase add $5.00 Shipping & Handling

Electronic and

Scientific Products

- e

Shirt pocket device allows you fo totally control and remolely
?‘nzw_um_iom Great gag fo play on family or

Discretion required.
EJKIKM Easy to Assemble Electronic Kit $24.50

“Laser Bounce” Listener System
NEW - Latest Technology! Allows you to hear sounds from a
premises without gaining access. Aim at room window and listen
o sounds from within via reflected laser light. Nol for llegal use.

Requires video tripods.

LWB3K  Smw Laser and RECOIVEr KIt ... $140.50

LWB3 Ready to Use, includes Laser Gun Sight ....... §199.50
5mw Visible Red Pocket Laser

Utiiizes our touch power control!
L0 B (T —— 1

Puts subjects under control using highly effective electronic
stimull. Intended for parties and entertainment but must be used
with caufion, Includes valuable text book reference and plans.
EH2 Plans and Text Book

SNEFLR 7

jNUMBER

~
21 N\

Telephone Transmitter - 3 Mi
ically transmits both sides of a telephone conversation to
an FM radio. * Tunable * Undetectable on Phone *
Easy to Build and Use * Up to 3 Mile Range * Only transmits
phone use. VWPM? Plans ..... —
Kit/Plans $39.50
CATALOG vy Mail -
more items! ' Phon
Froe with Order | -
or send $1 P&H

sojuoLoe|3 seinded ‘6661 sunr
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\ IFISI'EK Test & Measuring Instruments

20 MHZ, 2-Channel,
OSCILLOSCOPE

# model #05-622B
# 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 Praobes (x1, x10)
# 2 Year Warranty

Regular $499.00 Sale $389.95

€ 800-638-2020
I .m.,n.,.,n..@@ a o=l ]| P

Test Instruments, Equipment, Tools & Supplies For Electronic Production, Maintenance & Service
8931 Brookville Road, Silver Spring, MD, 20810 * 800-638-2020 * Fax 800-545-0058

CIRCLE 159 ON FREE INFORMATION CARD

-SMALLEST 120 MW FM VOICE/PHONE TRANSMITTER
-HALLMHIII mm'

~-88-110mhz

-ROCK TWFI

-5 MIN. ASSEM., HEAIIAI'HWUFYOZWLES
“SMT PARTS

mmm ANTENNA, BATTERY CLIP,
TUNING TOOL, AND INSTRUCTIONS

VOICE SCRAMBLER/DESCRAMBLER KIT

“ “WORLDS SMALLEST AUDIO SCRAM/DESCRAM.
~TALK IN PRIVACY ON AUDIO, SPKR. OR MIC LINE
-HEAR THOSE GARBLED SCANNER VOICES -SIMPLE 5 MINUTE ASSEMBLY, ALL
2 FOR ~SMALL SIZE 1*x7/8"x14" -CUSTOM FREQUENCIES AVAILABLE FOR

LAW ENFORCEMENT
$120.95 -CRYSTAL CONTROLLED DIGITAL SPEECH INVERSION ANCLUDES TRANSMITTER, CRYSTAL, BATTERY MICROPHONE, ANTENNA, & INSTRUCTIONS
=7-15 VOLT DC SUPPLY -CHANNEL A) 146.565 MHZ B) 149.000 MHZ (SELECT ONE ORDERING)
-LOUD HALF WATT AUDIO AMPLIFIER

“HCLUDES FULL DOGUMENTATION MICRO-4 MULTI-MESSAGE VOICE RECORDER
& DESCRAMBLE

-SMALLEST 400 MILLIWATT VOICE TRANSMITTER ANYWHERE! E.I x 567)
mmmmmmm
-RELIABLE CRYSTAL CONTROL OSCILLATOR

5mmgm2ﬁ

-SUPER OP-AMP PICKS UP SOUNDS AT WHISPER LEVEL

mmmwmm%mnmmmmmmm
COMPONENTS ARE PRE-ASSEMBLED

-DUPLEX
AT THE SAME TIME

~ MICRO 1.2 VOICE RECORDER
95 -SMALL SIZE 1-14"x16/16"x14"
~60 SECONDS REC/PLAY

3 OHM SPEAKER

7.5 VOLT OC SUPPLY

8 5109%  mcRozs reATuRes
SAMEAS12PLUS
TI MESSAGES

mmmn
-ﬂm.mun -5/8"x1/8"
~VARIABLE AUTO PLAY TIMER
JVDLTKEVWTWFLAM

ORDER BY PHONE OR MAIL C.0.D. CHARGES APPLY
IN U.S.A. ADD $5 FOR S&H NYS RESIDENTS ADD SALES TAX

G R € L O | MICRO-3

NI I N EERING REC/PLAY UP TO 4.5 MINUTES

UP TO 1800 MESSAGES (NO DIODES)
1145 CATALYN STREET MESSAGE CUEING
SCHENECTADY, NY 12303 e

M TECH. FAX: 518-381-1058  TO ORDER: CALL 1-(800)-588 4300 C =2 === [  TECH. SUPPORT: 518-381-1057

June 1995, Popular Electronics




Powerful Integrated Digital and Analog (Berkeley Compatible Spice)
Circuit Design and Simulation Software for Microsoft Windows (network compatible)

T 3
" “'} . rdVha
:ﬁ@ A" =

Tollr. melllly mu are more Ia\whm than ever when servicing electronic

equipment. From removing security screws, to replacing video heads or

surface mount components, application specific tools are essential to todays " . Ak DATR
tech bench. X
MCM responds to this need with a comprehensive line of tools engineered

specifically for the repair of computers, TVs, VCRs, video games and more. In

addition, we feature the entire line of TENMA test equipment, a huge variety of

semiconductors, TV/VCR parts, computer components, chemicals, audio/video

accessories and hundreds of replacement speakers.

Free 324 Page Catalog Caill:

1-800-543-4330

...1-800-824-TECH(8324)

MCM ELECTRONICS™

650 CONGRESS PARK DR,
CENTERVILLE, OH 454539-4072 Hours: M-F 7a.m.- 9p.m

A PREMIER Company Sat. 9a.m.- 6p.m. EST

GET FAST DELIVERY FROM OUR DISTRIBUTION CENTERS IN DAYTON, OH AND RENO, NV! POP-19
CIRCLE 160 ON FREE INFORMATION CARD

sojuosj08|3 sejndod ‘G661 suny
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<+ ATTENTION CABLE VIEWERS -
CABLE VIEWERS. . .get back to your BAS'C Cable Needs
Call 800-577-8775

For information regarding all of your BASIC cable needs.

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT
< PRICE

*+ EFFICIENT SALES AND SERVICE

< WE SPECIALIZE IN 5, 10 LOT PRICING

“* ALL FUNCTIONS (COMPATIBLE WITH ALL MAJOR BRANDS)
+ ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING

We handie NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock!
COMPETITIVE PRICING—DEALERS WELCOME

ELECTRICAL
SUPPLY &
WAREHOUSING
CORPORATION P.O. Box 8180 s Bartlett, IL 60103 u 800-577-8775

HOURS: Monday-Saturday 9-5 C.S.T.

GET THE SESCOM SOLUTION

FEATURES:
B FOUR MODELS AVAILABLE IN HALF AND FULL RACK WIDTHS
] BLACK AND GOLD

SHR-2
TABLE TOP RACKS | el S
FEATURES: T SOUAHE A.LUMINUM TU'BING ™ B' CU'ITING
O OMPACT DESION 783188211 ; m SMALL SZE: 108
W CAN BE USED ON TABLE OR IN 75185113 .Eg.‘ggczgr
IFULLUNEOFMOUNT!NG MATERIAL &
foCTaaones 710x 1888 1425 PLASTICS UP TO
R AR TP s L
RACKEM ‘N’ STACKEM™ SERIES S )
RACK CHASSIS ‘ SYSI-[M
P L STANDALD PO e A NEW MODULAR SYSTEM FOH FAST AND e Ho ::.:3-::
PANELS ALSO AVAILABLE FOR ADDITIONAL $7.50 EASY CONSTRUCTION WITH ko | 1837270
IASSEW.ESWITHONLYAPHM.LIPSSCHEWDRNER HEAVY DUTY RACK CHASSIS gk
RACK CHASSIS W OVER 180 PREPUNCHED FRONT AND REAR PANELS ARE . @unor) 19110172
| BACK LHASSS | CABINETS PANELS TO MIX AND MATCH IN CLEAR, BLACK OR : N I e x
woom. TR e AR SIS GOLD ALUMINUM & REAR PANELS ARE CLEAR ANODIZED, Bt
o8| lwoom. , SGE PRCE M FULL RANGE OF BOXES AVAILABLE IN FULL & BLACK PANELS AVAILABLE FOR ot e
T Il:r:l?ﬁ 38 50 [ B81 .lun!ll"im w’ﬁ‘ %Fsmgg‘woms onT ADDITIONAL §15.00
AU (19« 10x175| 376 082 | GxExd4 | Q00 o E PONENTS (VU METERS, POTS,
] e S [t W4 | Satas | Mo swrrcnss connecrons C.) ALSO AVAILABLE
AT | 1017 x175] 4878 [ ¥} 12x8xd 52 00
HEHENEEAE
19721 dxBzl
BRUID | 1WOx0x3S | J8TS :-: o-:un 84.00 STEEL .ox!s
UL | W iRads | 4828 DS 8xBub 56.00 MoDEL DESCRIPTION  PRICE]
AU | WxiSxas | 4828 D80 | 1WxBx6 | 6200 W x 0 xH(in) L)
anuTT | 19x 17235 | 18 pe11 | i2x8x8 | sac0 T FAERE TRE] T |
INUS | WOxSx525 | 4800 D812 WBadnd 70.00 58-2 33x19x10 600
IRUT | WexTaSES | 48850 $8-1 4aZx18x10 200
3o 19125 $38| 8400 s8s | saszraiy |om PANELS AVAILABLE FOR
h x27x1.
SAUIS |19 x16x525| 8700 RF SHIELDED BOX N
saure [ 192172 525| s00 HOT TIN-PLATED STEEL s | ageael |am ADOITIONAL $8.00
P R.nu.mvsF ow CLELMOCK W‘thv? g;_:urr\s ma | i |um Quantity Discounts
GTED SO SPLiOn sores | | LIS |G bkl
OPE CABINET CAN BE SOLDERED TO THE CASE FEED | P& [ WPRRERnn | £8 100 up o
%NELS ARE 063" ALUMINUM THRU CAPACITORS ARE AVAILABLE AS 1
' SOLDER OR SCREW-IN TYPES,
" SESCOM,INC. ORDER 'rg DA\:' luo ORDERS (800) 634-3457 m FAX (800) 551-2749
By :_" 2100 WARD DRIVE (LS. 48 STATES, MEXICO AND OFFICE (702) 565-3400 m FAX (702) 565-4828

= fm lll HENDERSON, NV W@E @ TECH“lq.éNEn(:.MJ 565- 3993 M-Th 8 am to 4 ﬁ: (PST)
and prices and

89015 US.A. anmmwm




PROTOTYPE PC BOARDS!

18"x18"x4.6" WORK AREA

THIS IS THE MACHINE YOU'VE BEEN WAITING FOR!

Have you ever dreamed of lefting your computer prototype PC boards directly from
your CAD drawings? If so, the Neuractor CNC-4+ Deskiop Manufacturing System may
be just the machine you needl This fourth-generation CNC machining center can
sutomatically drill, mill and route printed circuit boards, not to mention three-
dimensional products in wood, plastic and light metals DIRECTLY FROM YOUR CAD
DRAWINGS! You've seen the rapid-prototyping and "Santa Claus" machines that cost
thousands of dollars, but did you know that as an electronic technician you can
assemble one y if from this inexpensive kit? Utiizing patent pending technology
the Neuractor CNC-4+ kit provides you with everything you need to machine products
in three dimensions with a resolution of .001". All mechanical components are pre-

fabricated, pre-machined, plated and painted. Includes four B3 ozfin digital CY-
MOTORS, interface cartl, 5 amp power supply, 10 pitch steel lead screws, 4 proprietary
Siide Block actuator mechanisms, 4 aluminum linear actuator channels, polished steel
guide-rods, Dremel bracket, hardware, etc. (You provide Dremel MotoTool(tm) or fiex-
shaft router and work surface.) It's a complete kitl All you do is put it together and
calibrate it! IF THAT'S NOT ENOUGH, WE'RE THROWING IN A FREE FULL-FEATURED
3D CAD/CAM SOFTWARE PACKAGE WITH EACH UNITI Large 18%18%4.6" cutter travel
directly from CAD-generated or scanned ASCII, DXF & HPGL plot files |. Get started
by ordering your own Neuractor CNC-4+ today! ACT NOW! Kit $595 + $24.95 S/H.
(For PC board routing the heavy-duty upgrade is suggested, add $149) Allow 4-8 weeks

SHOW TIME CABLE

Your Cable
Connection
To The Stars!

Order your FREE
catalog today! ¢
1-800-643-4258 /}- y

A
i"( STARGATE SST

‘ * Converters & Descramblers
A * All Makes & Models
“k * Quantity Discounts
¥ * 30-day Money Back Guarantee
‘ﬁi’ * Best Warranties

Show Time Cable
643 N 98th St STE 260
Omaha, NE 68114

for del. U.S. CYBERLAB, 14786 Slate Gap Rd., West Fork, AR 72774 (501) 839-8283.
Free info! X-Y Power/Rotary Tables and larger CNCs now available!

Think you have all the tools ?..., What about the

ELECTRONIC DATA BOOK

FINDER MDS is a New Electronic Components Data Base

software especially designed for Engineers, Repair companies, Students and Hobbyists.

32,000 components with their data sheets, 283,000 IC's substitutions,more than 9,000 pages
of information,15 families of components, Thousands of equivalences for Transistors,
Diodes and MosFets,more than 500 package designs,12 Mb of Technical information.

FEATURES

Searching for components by Name, Function or Characteristics - Customizable search forms - User friendly Interface -
Graphic and Text Editors included - Ultra fast search - Information can be add to any component - Technical forms similar
to Manufacturer's Data Books - Printout facilities - Technical forms can be exported to any word processing software -
Custom data base to add your own components.

FINDER MDS runs on IBM PC/AT or compatible with 1 Mo RAM, HD, EGA/VGA dispiay, DOS 3.1 min.

FINDER MDS 5.0 - Now only $ 149.95 (s&H charges not included)
To order call : 1 (800) 279 0393

Electronics Software Solutions
3025 N.Ocean Blvd - Fort Lauderdale - FL 33308 - Tel (305) 561 4340 - Fax (305) 561 4418

soiuose|3 Jeindod ‘s661 euny
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MORE
MONEY?

BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

N i yd 2
A %

nce 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

| b il aar v ol S yni vy

commanbd PRODUCTIONS
FCC LICENSE TRAINING, Dept. 240
P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!

NAME
ADDRESS __ = = -
CiITYy . _STATE __2IP

(T A QUALITY SATELLITE

SCPC AUDIO RECEIVER

AT AN AFFORDABLE PRICE

UNIVERSAL SCPC-100 AUDIO RECEIVER
SPECIFICATIONS

STABLE, MICROPROCESSOR CONTROLLED TUNING. * 50 CHAN-
NEL MEMORY RECALL. * COMPATIBLE WITH 950-1450 BLOCK
SYSTEMS. ¢+ 3 MINUTE HOOK-UP. * LARGE LE.D. TUNING
SCALE. * RECEIVES CAND KUBAND SCPC. * DOES NOT DISABLE
VIDEO WHEN IN USE.

SERVICES ON SCPC

HUNDREDS OF QUALITY SCPC CHANNELS ON SATELLITES -
SPORTS - AP - UPI - RADIO NETS - HOME TOWN SPORTS & RADIO
- RACING - TALK SHOWS - CLASSICAL, ROCK & JAZZ - RADIO
STATIONS - FINANCIAL NEWS AND MORE.

INTRODUCTORY PRICE $439 + S&H
TO ORDER CALL: 1 - 800 - 241-8171

UNIVERSAL ELECTRONICS,INC.
4555 GROVES RD., SUITE 13, COLUMBUS, OH 43232
(614) 866-4605 FAX (614) 866-1201

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 Greenleaf Electronics to defraud any pay television operator
and we will not assist any company or individual in doing the same.




Compatible wnth Jerrold,
Scientific Atlanta
and Pioneer

Latest high-tech features...

* 750 MHz

« |nfra-Red Wireless Remote Control
= |ntegrated Volume and Mute Control
. g|n I:;reen Menu Displays For All User Functions
» Cloc

= Favorite Channel Memory Bank

* Programmable Parental Lockout

« Channel 3/4 Switchable

» Last Channel Recall

» Sequential or Direct Channel Access
* HRC / STD / IRC Programmable

* Auto Frequency Control Tuning

* Sleep Timer

» Audio and Video Ports

« Switched Electrical OQutlet

* [nview Video Pass-Thru Technology

CONVERTERS

Wave Master 5500-3

Millenium M-3

« Parental Control

* Favorite Channel Memory
« S| Timer

* Wirel Remote Control
« Last Channel Recall

* HRC / STD Switchable

» 99 Channel

10-19 20

. I;aremal Channel Memo

« Favorite

* Wireless Remote Controlly

= Last Channel Recall

* HRC / STD Switchable

» 99 Channel

* Available Wﬂh Built In
Descramble

« Available Wlth AB

5.00  $69.00 $63.00

% 00 .00 5.00

o=

_VIDEO COMMUNICATION SYSTEMS INC.

ask about our complete line of products

1-800-872-6585

sojuosoa(3 Jeindod ‘661 aun|



Electronics made Easy with UCANDO

UCANDO's unique computer animation makes learning electronics fast
and easy. These videos will...allow you to learn at your own pace...help
you remember more of what you learn ... give you years of quality use...
become a valuable source of reference material...make your under-
standing of electronics complete ... and help you build your future today.
Call today and see how UCANDO is...

"Changing The Way The World Learns Electronics."

New Releasel!! VT405 TV Part 2 "The Front End" ............ $44.95
VT102 Introduction to VCR Repair ... $44.95 VT206 Oscillators .... $44.95 VT401 AM Radio ..................... $44.95
VT103 VCR Maintenance & Repair .. $29.95 VT301 Digital 1 ........ $4495 VT402 FM Radio Part1 .......... $44 .95
VT201 Direct Current ...........ccc..c... $4495 VT302Digital 2 ........ $4495 VT403 FM Radio Part2 .......... $44.95
VT202 Alternating Current ................ $4495 VT303 Digital 3 ........ $44.95 VT404 TV Part 1 "Intro to TV".. $44.95
VT203 Semiconductors .................... $4495 VT304 Digital 4 ........ $44.95 VT501 Fiber Optics .................. $44.95
VT204 Power Supplies ..................... $44 05 VT305 Digital 5 ........ $44.95

VT205 Amplifiers ...............c.cccocevnnee. $44.95 VT306 Digital 6 ........ $44.95
SAVE!!! Buy any 6 videos for only $240 ... SAVE MORE!!! Buy any 12 vldeos for only $450

- Call toll-free 1-800-678-6113

I“' or mail check or money order to:
UCANDO Videos, P.O. Box 928, Greenville, OH 45331

FREE Shipping ... FREE Catalog

CIRCLE 136 ON FREE INFORMATION CARD

DIGITAL VOICE RECORDERS

* Record up to 218 seconds [@)
* 1 to 8B messages '

* High quality speech 12 bit
* Switch-closure actuation
* Sample rates up to 20Khz
* On-board backup
* Direct speaker output
* Wide operating range
* Small size 2.6" X 2.6"
New Cable Decoders and MM : * Made in U.S.A. s
are fully Compatible with your cable system. Gaara b e MODEL Audod"218
or write for more information
L ﬂ s “"'" I Wc-:d _ OEM price and delivery available
& alod ilabl Custom designs and enclosures
' ﬁ!ﬂy ‘ ', Single unit price $149.00 plus s+h
. s mnhd m Quantity pricing as low as $99.00
with a
MMMC-IU:NM.M&: GETTECH,“”;
800-332-1996 = 402 Riley Road, New Windsor, NY 12553

FAX: 708-860-9048 5l 2 (914) 564-5347
‘ i ) it Specifications and price subject to change.




E——— CABLETYV
CLASSIFIEDS DESCRAMBLERS

Best Wholesale Prices in the U.S.AL!

CABLE TV 1-4 5.9 1
et .:mw;":.ﬁu::’"'ﬁ”snf&* For Jarvold Spisiss
ﬁ‘“%ﬁfﬁuﬁgwﬁﬁg TNT+ 59 55 49 45 40
24474 New Orloans, LA 70184, (504) 4823017 Stealth+ 55 49 44 39 34
&aﬁy va?v;".ﬁ,‘;‘;’ﬁ“"%;:;%“ P"mégm FTB3 49 39 35 32 30
it NSy [
DESC;IAHBLER SCHEIIA;I'ICS FIEVEALEJJ A Mso 69 62 55 45 40
T e e omes. 51000 | 55 45 40 36 33
Orleans, LA 70184. (504) 482 3017. FO’PMW
(o know about cave. butare a0 sk 1000 | | Super-PIO+ 69 62 55 45 40

Visa/MC. ELECTROMAN, Box 24474, New
Orleans, LA 70184. (504)482 3017.

UNIVERSAL DESCRAMBLER. Unscramble sl%' P &
nals using your VCR as the tuner. Works wif
virtually any system, this is the only one you need.

TZPC1003 75 67 62 59 - Ji
Declare cable box independence! $129.95 +
34474, New Ocanas U 70164, (509) 4823017 1-800-818-9688

ATTN. CABLE box owners. Get your Bullet and ID

stopper belors its too late. Send $20.50 0 FLA. U.S. Cable TV Inc. M-F: 9-6 EST
Enterprise, Box 3532, Easton, PA 18043, i ﬁg&WwMu‘ l'::gmlluch.!‘l..‘!w'rs
SAVE $100'S Facts, information ucts, kits, Cable ﬂbhﬂﬁlﬁll is illegal to
descramblers CAB‘LE COMPANIES DON'T operate this equipment without the basic and the premium services. U.S. Cable will
WANT KNOWN!! Com 1eia£acka’#; $10.00 Mnﬂhmmwhow;ﬂmmwiﬁhﬂnlnﬁmm No Florida Sales.

SATISFACTION GUAR. PO Box
5552PE, Hollywood, FL 33083-5552. (305)

537-3153
DESCRAHBLIEP:T% NEggﬁrea;rmanual. Build Radioteles raph
r descr. bscrlpﬂon
. Imructions scegsamalics for ng\n ated ~ N y
MuﬁswéHO%O.CinemaéhsnhMm HF, Fc Commercial
S0502PE. Bethasda. WD 20824 ' License
S8 |© "Why Take Chances? !
MISCELLANEOUS The Pocket Programmer I Discover how easy it is to |
ELECTRONICS WANTED | pass the exams. Study with the |
The portable Eprom programmer that . .
TEST EQUIPMENT WANTED. | will buy your late . : most current materials available. Qur
model test equipment, electronic components uses the printer port of your PC instead . : :
and military connectors. Small quan- of an internal card. The software has 24 ! Homestudy Guides, Audio, Video i
g‘:‘:’ oy sml '”';;,E’;‘?.}‘maggz” -, Vet easy to use functions and programs | || or PC "Q&A" pools make it so fast, |
DON'T THROW that VCR Wl 27/25/28/68764 & Cmos from 16K easy and inexpensive. No college or
gg_szsootoml Mustnolbe . Call (810 (2K x 8)—2M (256K x 8) Eproms l experience needed. The new I
2720 weekdays for (32 pin socket, UpGradeable to | commercial FCC exams have been i
VIDEO TELEPHONES | ||I buy working Pan- 8Meg). Adapte: ilable fi ! : : 1aid
asonic or Mitsubishi mode!‘: Call(317) 7435909 40_;5) E apiers ?:aéa ¢ OBN:&CU 5 revised, covering updated Aviation,
daytime with your price. ' Lproms, ang and Eprom I Marine, Radar, Microwave, New j
G I Sk X8, 0.05 | |1 Rules & Regs, Digital Circuitry & |
INTRONICS, INC. $12 gs, igl Xy
Box 13723 Add $4.00 for shippin more.We feature the Popular 5
SECURITY Edwardsville, KS 66113  Add $4.50 for Cog 1 "Complete Electronic Career Guide" 1 §
SECURITY SYSTEMS Devices of all types, con- 013) £22-20% Visa/Master Charge | | 1 1000's of satisfied customers 1 =
lsfglE analwxﬁgsn ssgeens CCTV, r;n?ndr;; I Guarantee to pass or money back. I §
mmm d fulln programm?bln: d ng[ com- : Send finr ggEﬁgg‘E‘#&S or call 5 '-g
tacts moti ONLY$19500 Cataiog witn = mEeess e
o 600 3o abe g sndre || Satellite-TV I neraeu I
ul .E.
Samia, Ontario N7S-1P4 Canada. o MBS I Vancouver, WA 9866 1 g
HI-TECH. ELl:‘(',;')RON%CS The best for less, / 218-739-5231 Int'l Name 3
, Secu , catalog $5.00 postage: 730-4879
R rises. Box 51272 Palo Ao, CA 84303-A s y = I idiem 15
Elﬁﬁm SALES, installation, of lN-I:r‘rtj[;.r I ay = 7o 1
husnessCol 15 5542~ L - J1-800:800:7588_ _ 123
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CONTROL AND DATA ACQUISITION FROM A COMPUTER SERIAL PORT (RS232 or RS485)

1/0-232  SMART BOARDS DO

computer serial porl. Commands are very simple e.g. PRA

[Enter| reads Port A. Results are sent back to the computer

as an ASCIl string allowing the use of PROCOMM,
MAC240, or your own programs. In addition (6 interfacing,
the 1/0-232 boards have the following embedded functions:

® Uses ITC232-A 1C.

@ All standard Baud rates
(300-115KB) supported.

@ Bin, Hex or Dec formats.

® 24 1/O lines configurable
individually as Inputs or
latched Outputs.

® 8, 10 or 12 bit, 10 channel
Analog to Digital converter.

® 10-10,000 Hz, 0-100% Pulse Width Modulation output.

@ 3 EASY to use stepper motor logic interfaces (Muxable 10 more).

@ Relative resistance or capacitance measurements using an RC
network (ideal to read temperatures using a thermistor).

DESCRIPTION KIT ASSEMBLED
1/0-232-12 (12 bit ADC) §109 $119
1/0-232-10 (10 bit ADC) $ 9 $109
1/0-232-8 ( 8 bit ADC) $ ™ $ 89

Enclosure: $14, Serial cable: $9 (specify connector), Power Supply: $11

Add $10 for manuals, diskette containing program examples and

Shipping & Handling. Pay by cheque, M. Order, VISA or Master Card.

NOT REQUIRE
PROGRAMMING! These boards connect directly to your

great
ganged-up on a single RS485 line attached to a computer. A

Jor RS§232/RS485 conversion.  1/()-485 boards block diagram
® 32 /O lines configurable
individually as Inputs or P
latched Outputs organized in 4 i |
x 8 bit ports. e, tormom.|
® 10 analog inputs, 8, 10 or 12 _— —
bits resolution.

-

ITC MICROCOMPONENTS INC.
814 West 15th St. Unit 206, North Vancouver, B.C. Canada.
V7P-1M6. PHONE US TOLL FREE AT: (800) 474 7644
Fax: (604) 985 6417. Explore our BBS: (604) 985 1380

THE 1/O-485 BOARDS are multiple addressable units
containing 2 ITC232-A chips and a 10 channel, 810 or 12 bit
Analog/Digital converter each. The ITC232-A chips used ensure
simplicity of commands. 32 of these units can be

smaller board which plugs onto the computer serial port allows

® 32 different addresses plus
broadcasting which allows
commanding all the boards at
once.

® Individual stations or the
entire network is software
resctable

@ Direct or optoisolated link

@ Speeds of up to 115200 Bauds.

@ All the stations can be hooked
onto a single 4 wire cable up to
1 mile long using standard phone jacks.

All of the following boards are pre-assembled and tested.

1/0-485-8 (8 Bit ADC) § 139

1/0-485-10 (10 Bit ADC) $ 159

1/0-485-12 (12 Bit ADC) $ 179 N
432/485 Converter $ 49 ¥

For optoisolated option: Add $19 to each item.

DESKTOP MANUFACTURING!
{ only

18"x18"x4.6" WORK AREA

THIS IS THE MACHINE YOU'VE BEEN WAITING FOR!

Have you ever dreamed of letting your computer manufacture produicts directly from
your CAD drawings? If so, the Neuractor CNC-4 + Desktop Manufacturing System may
be just the edge you need! This fourth-generation CNC machining center can
automatically drill, mill and route three-dimensional products in wood, plastic and light
metals DIRECTLY FROM YOUR CAD DRAWINGS! You've seen the rapid-prototyping
and "Santa Claus" h that cost th ds of dollars, but did you know that as
an electronic lechnician you can mssemble one yourself from this mexpensive kit?
Utilizing patent pending technology the Neuractor CNC-4+ kit provides you with
everything you need to machine products in three dimensions with a resolution of .001".
All mechanical components are pre-fabricated, pre-machined, plated and painted.
Includes four 83 oz/in digital CY-MOTORS, inlerface card, 5 amp power supply, 10 pitch
steel lead screws, 4 proprietary Slide Block actuator mechanisms, 4 aluminum linear
ectuator channels, polished steel guide-rods, Dremel bracket, hardware, etc. (You
provide Dremel MotoTool(tm) or flex-shaft router and work surface.) It's a complete kitl
All you do is put it together and calibrate itl IF THAT'S NOT ENOUGH, WERE
THROWING IN A FREE FULL-FEATURED 3D CAD/CAM SOFTWARE PACKAGE WITH
EACH UNIT! Large 18%18%4.6" cutter travel for crafts, electronics and printed cirouit
board drilling and routing, not to mention model-making, mold-making and even
painting!. Get started by ordering your own Neuractor CNC-4+ today| ACT NOWI! Kit
$595 + $24.95 UPS S/H. (For heavy-duty upgrade add $149) Allow 4-8 weeks for
delivery. U.S. CYBERLAB, 14786 Slate Gap Rd , West Fork, AR 72774 (501) 839-8293.

Free Info! X-Y Power/Rotary Tables and larger CNCs now avallable!

* THE BEST *
8085 MICROPROCESSOR
TRAINING SYSTEM

Are you interested in Single Board Computers and Microprocessor-based
systems? If the answer is yes and you want fo know more about these
fascinating subjects the PRIMER Trainer is the place to starl. The PRIMER
teaches more and is easier to use than other comparably priced trainers, The
over 100 page Self Instruction manual takes you from binary number
systems to processing interrupts. At the end of the
manual are working examples of
using a photocell, a
temperature sensor,
making a waveform
generator, a programmable
timer with alarm, and a new
motor speed control lab using
back EMF. The PRIMER
comes with everything you needt
fo start programming in machine language. Confinue on fo program in
Assembler, Forth or BASIC with opfional upgrade and software. Upgrade
includes: RS232 serial port, a serial cable and, 32K of battery backed RAM.
Picture shown with upgrade option and optional heavy-duty keypad installed.
THE PRIMER IS ONLY $119.95 QUANTITY 1 IN KIT FORM. THE PRIMER
ASSEMBLED & TESTED BY EMAC IS $169.95, ORDER NOW AND RECEIVE
ONE FREE POWER SUPPLY WHEN YOU MENTION THIS AD. PLEASE ADD
$5.00 FOR SHIPPING WITHIN THE U.S.

Eli'IAC inc.

618-529-4525 FAX: 457-0110 BBS: 529-5708
P.0.BOX 2042 CARBONDALE, IL 62902




New and Pre-Owned

Test Equipment

Substantial SAVINGS on New & Pre-Owned Fluke,
Hewlett-Packard, Goldstar, Leader, Tektronix, and more ...

] GoldStar Pracision | po goned Oscilloscope Specials

New 0““'0“01" w Tektronix 465 100 MHz  $499.00
Tektronix 465B 100 MHz $599.00
Tektronix 475 200 MHz $749.00
Tektronix 475A 250 MHz $849.00

« Professionally Refurbished
« Calibrated to Original Specifications
« Dual Channel, Calibrated Delayed Sweep

+«90 Day Warranty

Professional Quality DMM's at
Model OS-9100P . Affordable Prices!
Full 100 MHz Bandwidth! Model DM-334 $99.00

= 3.75 Digits, 4000 Count, Auto Range
* DC/AC Volts (1000/750V)

» DC/AC Current (10 A)

* Resistance (40 Meg Ohm)

SUPER SALE! $999.00

“odcl os-,o.nb . 'E:iar Graph, éﬂinl:ﬂax(,1 Dn:t: :—iold
® Frequency Counter r4
On-Screen Measuring Cursors & Readout! « Safety Holster & Test Leads Included
40 MHz Bandwidth $699.00 “eumssmigege  © 1 yoor Warmanty
« TV Synchronization Trigger m m fm Gener sm
« Dual-Channel, High Sensitivity lﬂ-h {'ﬁﬂﬂﬂ m;,w 0
» Calibrated Delayed Sweep

e Wide .02 Hz - 2 MHz Frequency Output, 20 Vp-p (open circuit)

* ;’v;o Pr(\)Nbas included e Sine, Triangle, Square, Ramp, Pulse, & Sawtooth
sar Werranty FREE SHIPPING! « Built-In 4 MHz Frequency Counter, Bright 4 Digit Display
ONALL GOLDSTAR EQUIPMENT<<__s Switchable 50 or 600 ohm Output Impedance
mnm N TI! l].l » TTL/CMOS Output
* 1 Year Warranty

Full line of Oscilloscopes, RF, Video & Audio Test Equipment, FOT R 0 N | C
Power Supplies, Meters, Probes and Accessories. CORPORATION
TOLL FREE 1-800-99-METER :=ccx...

mex|((,(.D, 1-800-996-3837  FAX (617 650780

sowonoe[3 rejndod ‘G661 suny
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8AM - BPM MST, Mon - Sat

helf HAHDlWARE
Van Ei yms, U HeaderWrll
ATM2, mﬂﬂ-mmm .llmm.h’:
torsRecelv .
ophonsRifeHisronymusResonant
Ies, Voles Bllll;l;,a Phone Color Boxes, Line- |l
louBiaster CarfickRidnan Fatl, Hearig Rsvoe,
Shrisk Moduls, TEIII‘.'% Sents Communicalor,
Subliminal , Lavitator, Voriex Generator,
Noisa Cancelling System, Unknown Presence De-

tector, Electronic Dowser, Bacteria Detection Kit -
i any more devices. See our New Catalo

CELLPHONE MODIFICATIONS
See our Catalog for our Infamous caliphone modifica- | Opl

tion guide ($68) - detalled, comprehensive, covers all
makes - 10 limes Info than “guide®).
mmp'&"md&mm%m

dl, Ut Al 3KEUD. 9£3.
SUCCESS MANUAL
7 Stuck In a dead-end job? Can't find &
10 be laid ofl, fired or transferred soon?
ol

"?hnm OF THE GAME

Digital Storage Oscilloscope
For $169.95 ???

And much, much more!

O-Scope I turns PC-ATs into DSO, spectrum
analyzer, frequency counter, DVM. DC-50KHz

A L L !
1 i )
Sinewave Sweep

Actual O-Scope
Signal Traces

II
Lty
Spectrum

For Orders and Inquiries Call: 1-800-980-9806
For Technical Assistance: 1-713-777-0401

Allison Technology Corporation
8343 Carvel, Houston, TX 77036
FAX and BBS 1-713-777-4746

WITHOUT

AULES! From resums to CEO. $29.

Data Acquisition

& Control Hardware for PC's

ANA100 Analog IO ........... §99 DIG100 Digital /O........... § 39

* 8 Channel 8-Bit * 8255 PPI

0 10 5 Volt input " 24or48TTLVO
* 14 TTLYO lines

Analog outpul
* 400 Khz sampling

ANA150 Analog/Counter... § 89

* 8 Channel 8-Bit
0o 5 Vol input

* 3 18-Bit Counters

* 400 Khz sampling

* 1 Channel 12-Bit
010 5 Volt input
optional bi-polar

* 100 Khz sampiing

* 24 TTL VO lines

Engineering Software - pc/mspos

Analyser lll - Linear Circult Analysis § 149
AutoSkem - Schematic Drawing program ... § 20 More Hardware and
CompDes - Circuit Design program $ 20 Software items available
EasyPC - PCB Layout and Circull Drawing ........ § 148
Fillech - Filler Circult Design and Analysis ........ $220 Ask for our current catalog
PC-Scope - Digital Storage Oscilloscope for ANA1

ANA150 or ANA201 board  ......... $ 3 MasterCard/Visa accepled
Pulsar - Logic Circult Analysis B $ 140

BSOFT Software, Inc.

PHONE 614-491-0832 * FAX 614-497-9971
444 COLTON ROAD * COLUMBUS, OHIO * 43207



PE MARKET CENTER
CLASSIFIEDS

AUDIO-VIDEO-LASERS
LASEBS LIGHTSHOVIS Ho!ogmphy Lowest
write; Midwest Laser Prod-

ucts, POBO!ZBT , IL 60455, Or call:
(708) 460-9585.

SATELLITE EQUIPMENT

SATELLITE RADIO BOOK AND GUIDE. New

book covers all audio services, SCPC, subcar-

riers, FM squared, facsimile, press services,

services. rngloe how-to-receive instruc-

tions. $16.95 plus $3 H'iority Mail. UNIVER-

SAL ELECTRONICS, 4555 Groves Road, #12,
Columbus, OH 43233 (614) B66-4605.

VIDEOCYPHER Il descrambling manual, Sche-

matics, video and audio. Explains DES, EPROM,

gm?ﬂast% !l"ay- )r-;{gwe éHsBzomCinemax
me, Adult, etc

VCIl Plus E bi nd code,

us nary and source
$30.00. CABLETRdﬂc&ry 30502PE, Beth-
esda, MD 20824.

TEST EQUIPMENT

YomVCRTwes ttrra s s :

I UNJAM NOW WITH
Video Decoder

*30 Day Money Back Gurantes |
MEGA ELECTRONICS ot |
1-800-676-6342 ‘l-i'

CATV TEST CHIPS aslow as$8.95 for testi
converter boxes infull service modes. Jerrol
Tocom, Scientific Atlanta. Pioneer BASXXX —
BAB7XX cubes clears E2-E5 Micro Masters, 1
(800) 360-7654.

RCA TV test t. Sweep, WR514A, marker,
WRB9A, mmoa%so& anuals, adapters, all
aooeuories $650.00. (410) 857-0?34 or first cer-
tified check.

SURPLUS ELECTRONIC test equipment sold at
mdimunu.ﬁoqummlislbyphonoorfax

BUSINESS OPPORTUNITIES

STA:'I your own technical venture! Don Lan-

caster's newly updated Incredible Secret Money
Illehlno Il tells how. We now have aut

oogl of the Guru's underground classic for

50. SYNERGETICS PRESS, Box 809-C,

r, AZ 85552. (602) 428-4073. Visa/MC.

GREAT EXTRA Inﬁomel Assemble craft W
n! Program guaranteed E
(800] 37756.0.30 ex7930.
EARN COMPUTER $$88$ Start a home comput-
er business or enhance ANY business with com-
&utar business needs. Complete packages!
als, video tapes, business software, tum-
key compular systama FREE brochure. The
Harsin 1-F New Bethel Road,

Waest
Lexington, IN 4713& (812) 866-4076 (24 hr.
message)

mEﬂ'.ssﬂwim
S.A.S.E. to: Brian
Loma, CA91737-2934.

r IBM-PC computer! Send
rd, 5829 Zapata Pl., Alta

addressed stamped
envalopew SHC PO Box 97683, Pearl, MS

DIRECT

CONVERTERS

DESCRAMBLERS
«~=\VIDED STABILIZERS
" FILTERS

FREE Cable TV Catalog
ol N B

Now eantme-nmfavome

SAVE HIIG - EVEN IIIOII S
on premium CABLE TV EQUIPMENT.

MODERNI
ELECTRONICS

1-800-906-6664

2125 S. 156TH CIRCLE « OMAHA. NE 681

Professional
Desoldering
Made Easy & Affordable

Try Our

Truly Portable — All in the Handle
State of the Art — ESD Safe
with Built-in Diaphragm Pump
Variable Temperature Control
Quick Replacement Filter

DEN-ON SC7000

Desoldering Tool
for a 15 Day

Ifnotoof;zl:mynﬂsﬂadwewlllund
UPS to it up at no charge to you

Regular Price $499.00

Our Price $439.00

Purchase in Advance & Receive a
Tip of your choice, FREE. (A $32.00 Value)

Electronic Association Members
Ask for Your 10% DISCOUNT

ORDER NOW for

FREE FREIGHT—No COD Charges
No TAX (Outside of Kansas)
Visa, M/C, Discover, A/E, or COD

Toll Free 1-800-394-1984

Phone 316-744-1984
Fax 316-744-1994

HEE e,
STRUMENTS L.d

6222 N. Oliver Wichita, KS 67220

Evaluated in Electronics Now Magazine, Jan, 1984

sou0s08|3 seindod 'S661 aunp
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NTE line of replace-
@¥% ment semiconductors.
NTE has been
supplying the electronics
industry with top notch replacement parts

for over 15 years. All NT!
[aroducts meet or exceed
ndustry specifications and

offer an sxcluslve 2year
manufacturer warranty.

We also offer a complete

line of parts for the service repair
industry. Test
video and audio

uipment, loudspeakers,
ds, magnetrons,

belts, idler assemblles
. tools, soldering equip-
rnent just to name some
of the 12,000 items we
. stock. Ask about our new
. dealer program for
resellers. Call toll free for
_ acopy of our FREE 212

page catalog. SW%M

CALL TOLL FREE
1-800-338-0531

PE MARKET CENTER CLASSIFIEDS

MISCELLANEOUS
ELECTRONICS FOR SALE

THE CASE Agm Thoroughl tested

and proven alternatives that work in the rezl world.

$28.50. SYNERGETICS PRESS, Box 809-C,
Thatcher, AZ 85552. (602) 428-4073. Visa/MC.

wve TV Antennas

Quality Microw:

Phone: 513-222-0173 Fax: 513-222-4644
CIRCLE 148 ON FREE INFORMATION CARD

IMPROVE
YOUR
IMAGE!

WITH OUR
VIDED STABILIZERS

i ing
* Works on all TV's, VCR's Beta & Cable
. Gﬁdmmammm
* 2 Year Warmanty

" e e 0 ) ]

VISION
ELECTRONICS

1-800-562-2252

156TH CIRCLE « OMAHA, NE 68130
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CRYSTAL SET HANDBOOK

4089,
USA Funds ONLY! USA and
Canada—no foreign orders.

100 grOADCAST FARTHER **?

m-ﬂdlﬂ!hlﬂ-llﬂul!u-ﬂﬂ-h
stereo FM transmitters and produces a powerful 15-20 watt signal which
mm:uusmummrwa-ﬂm

s nNCce

SPY wmaanum.o.mm.
OUTLET Buffalo, NY 14228 (716) 691-3476 - (716) 685-8660

FM STEREO TRANSMITTER kit broadcasts any
audio signal to FM stereo radios thi your
home. unique BA1404 IC. kit: PC
board/components — $24.00. Visa/MC.

3605 Broken Arrow, Coeur d'Alene,
D 83814, (208) 664-2312.

HOBBYIST CIRCUITS — Remote room monitor,

tone decoder, long distance circuit control and
more. S experiments for the beginner. CAT-
ALOG $2.00 — Garrett Plans, Box 155,
Jamesburg, NJ 08831
SURVEILLANCE kits. 65 to 305
IA‘I:. Quick & Pnﬂgl_ W units.
minutes Vol recepta-
cle, room , and E.Cwnter-

surveillance. :$2.00. SH LD ELEC-
TRONICS, PO Box 377940-B, Chicago, IL
60637-7940.

mvmuanmwmﬁs‘mm
tector $39.50 ’:yug dotocgzw GHz bargraph,
maimawwmmmacmm:nyfc

524 SOI Hypersonic dazer defend yourself
| Radar cloaker electronic $29.50!

é’

CRYSTAL SET Handbook — Vlait anﬂ&m

bulldir:ethe radios rgrandllﬂm built

ble rig, wind coils that work and

mnkoi(look!ikalhoiszohIOn $10. 95|:dul
for shi and handli GK nc.,

onlyl USAar\t‘.lCm'laE‘Ie

SPY EQUIPMENT! Transmitters! Survoiltanoe.
countersurvalllancel Scramblers! Catalog, free

lan $5. 00 KDT WHOLESALEQE 2219
T2V3H3.

SCHEMATICS, PARTS, equipment — can't find?
Arnold Enterprises, 1218 Dandridge Drive,
L VA 24501.

r

CIRCUITS! CIRCUITS! The very best in plans,
kits, schematics, and books. Too to list.
Satisfaction guaranteed! Send for free listing.
HOBBYTECH, Dept. PE1, 1748 SE Alder,
Hillsboro, OR 97123.

EASILY MODIFY your tape

xrdon Plans reg. $69.95, Wﬂsm
TRANSM R SCHEMATIC with order|

HURRY! RJJ, Box 6555 Stn. D, London, Ontario

N5W 5S5 Canada. Smynoci'lequu

_PLANS-KITS-SCHEMATICS

BI.IILD—FIVE-dIgII ohms, capacitanu fre-

pulse, multimeter. Board and instructions

.85, | Electronics, 179 May, Fairfield, CT
06430.

HIHIATUHE TRANBHITTEHSI Low to high
ications!

55200 PO Box

ALHN-ONE uulog AM/FM/ham/spy, trans-
fiers, receivers. Voice mambleru
ulsors. audio TV, Tesla coils,

COMPUTER SOFTWARE
COMPLETE IBM-PC shareware uulog on

exponsmdm disk! It contains over 600
orumm:dmdbm Ggoft.:llr Programs sell for as little as mmm
%osbrﬁw PAN-COM INTERNATIONAL,  for disk to: Brian Medford,
Box 130-H6, Paradise, CA 95967. Zapata Pl., Alta Loma, CA 91737~




Surface Moum Chip Component
’ Prototyping Klts-—

X contains

1540 pieces; 10ea. of every 5% value from 10010 10 meg

Sizes are 0805 and 1208. Each kit is ONLY $49.95 and
available for Immediate One Day Delivery!

Order by toli-free phone, FAX, or mail. We accept

VISA, MC, COD, or Pre-paid orders. Company PO’s

with approved credit. Call for free detailed

brochure.

COMMUNICATIONS SPECIALISTS, INC.
426 West Taft Ave. : Orange, CA 92665-4296
Local (714) 998-3021  FAX (714) 974-3420

Entire USA 1-800-854-0547

DC/AC POWER
INVERTER

ONLY 859‘95 + SIH

A Pluq E|Octl0n|(‘=; 1- 800 87f f58.r

SURVEILLANCE

FM TRANSMITTERS MINI (KITS)

* 3-VOLT FM XMTR, up to:mﬂ indoors, 1500 ft. outdoors
* PHONE XMTR, mm;u ft., uses phone-line power
» Sound-Activated X range to 500 ft.
» 2-STAGE XMTR, 9-Volt, very powerful

All above require simple soldering at 2 o 4 places.
$20.95**

TELE CALL FORWARDER. Transfers incoming
calls. $99.00*

CALLER ID. Registers incoming number.
$99.00*

TEL REGISTER WITH PRINTER. Records dialed
number, duration, and prints record.

TEL REGISTER W/0 PRINTER. Records dialed
number & time. 16-digit display. $99.00*
12-HOUR LONG-PLAY RECORDER. Modified
Panasonic. Records 6 hrs. on each side of 120
tape (supplied). Compatible with VOX and Tel
Rec Adapter. $119.00*

VOX VOICE-ACTIVATED SWITCH. Makes re-
corder self-activating with voices or other
sounds. $28.50**

TELE RECORDING ADAPTER. Records
incoming and outgoing calls.

TELEPHONE SCRAMBLERS. Over 4,000
separate codes. $199.00*

VOICE CHANGER. Changes man's voice to
lady’s and vice versa, $49.00**

For Shipping & Handling add *$5.00 and **$2.00 per item.
Caolo. residents add sales tax. Mail Order, VISA, M/C, COD's
o.k. Inquire for dealer prices. Free catalog.

MUCH, MUCH MORE — OUR 25TH YEAR!
TOLL FREE 1-800-926-2488
A.M.C. SALES, INC.

1983 Vaquero Dr., Boulder, CO 80303
Tel: (303) 499-5405, Fax: (303) 494-4924

Mon.-Fri. 8 a.m.-5 p.m. Mtn. Time

CIRCLE 140 ON FREE INFORMATION CARD

CABLE TV EQUIPMENT

We carry & complete line of all major brands
including test chips and ail accessories

BELOW WHOLESALE PRICES « QUANTITY DISCOUNTS

30 DAY MONEYBACK GUAR. = 1 YR. WARRANTY
YEARS OF CUSTOMER SATISFACTION

C & C ELECTRONICS
CALL NOW '1-800-995-1749

ry no Flornda Sale

Used By Law Enforcement Agencies

VHF-FM CRYSTAL CONTROLLED TRANSMITTERS
A - 139MHz, B - 139,970 MHz, C - 149 MHz, D - 149.450 MHz
All kits assemble in less than 5 mins.

AD-80 AD-
Mic Mic Tel. Mic

transmitter. Grul for Range: Range: Range: Range:
monitoring in living upto5 uptolf wupto.5 upto$
room, cont. room. Mile Mile Mile Mile
office, or anywhere. Power  Power  Power
Range 150 ft. $880 750MW  BOMW  3SMW  400MW
(5990 wiaud) $272  $187 __ $150 _ s163
" need our i 1 for your needs,
Mmprnbnblrmryltfamw-h state-of-the

art surveillance equip. too!
We sell a variety of cameras, bug detectors, night vision

$139"Laser .27 __-° x;
LightShow =<3 "-~D
Draw with a laser beam! Ammuuon, ~3

text, music & more! Includes galvos, servo
amp, oscillators, software listing, analog &
digital computer interfaces. Call for details

335> Computerized
&L Motors $39°

Includes: 2 Slepper molors,
compu!gr interface, 32 page training manual, &
software listing. Expandable system! Up to 12
motors, up to 3 amps perphase. Call for details

'Addﬁﬂmlhl;gmg Computer with parallel printer port,
ower supply, & Laser are required

Call or fax for FREE FLYER

equipment, video transmitters, time laj recorders,
remote video monitoring systems, and many more... S Vs 1273 Industrial Pky. West Bldg. 460
PO Box 55125
EECTRONICS Ligh & Hayward CA 94545-0125
914-356-7541 s Fax 514-356.7505 Motion | Voice 510-582-6602
Request our full catalog fo S5, get $10 of your frst order. [ in kit form Fax 510—582—66031

they actually contract up to 5% when powered!
Use them in robots, planes, railroods ~ anywhere
you need small, strong ll-electric motion.

What are Musde Wires? Q&A

Muscle Wires are highly processed strands of a
nickel-ticmium alloy  called  witinol. At room
temperature they are easily streiched by up o 5%
| of their length, When conducting an eledric cur-
rent they return 1o their original “unstretched”
shape with a foree thousends of times their weight.

How strong are Muscle Wires?

This varies with the wire's size. A single wire can
lift from 35 1o 930 grams (over 2 |hs) For more
strength, use several wires in parallel

| How fast can Musde Wires activate?

They contraet as fast as they are heated -

| quickly as 11000 of a seeond. To relax. the wire
must cool again, Rutes of many cyeles per second
are pt wsible with active cooling.

Wimﬂfammr(pml 50 100 250

Resistance (€2/m) 510 150 50 20
Coniract Force (grams) 35 150 930
Typical Current (mA) 50 180 1000

| How much power do Muscle Wires need?

| Power varies with wire diameter. length, and
surrounding conditions. Once the wire has fully
shorened. power should be reduced 0 prevent
overheatmg,

What are the advantages of Muscle Wires?

small size, light weight, low power. very high
strength-to-weight ratio, precise control, AC or DC
activation, long life and direct linear action and
much more!

Get our new 128 puge Musce Wires
Project Book with full plans for Boris and 14
other motorless motion projects, and our
Deluxe §ample Kit with one meter each of
50, 100 ond 150 pm dia. Musde Wires ~
worytling you moJ’l fo get moving today!

24-hour Voice Order Line - VISA MosterCord

4 800-374-5764

Requestour FREE Muscle Wires Technical Brochure

Mondo-tronics

only

Questions. 415-455-9330 Plus §5 00 pay

CA ordp, 'rs add fix
[ International Orders Welcom! First Class P&H: §11.00

Fax: 415-455-9333
Internet: moni net.net

New p
Delu X g (;(‘:"&

524 San Anselmo Ave. #107-62 K
San Anselmo, CA 94960 ss 9 95

sojuos08(3 Jeindod ‘G664 aun,
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* 90 DAY GUARANTEE =
C & L ELECTRONICS
Bu R SELL — TRADE 10 Day Inspection Period
Assoc. Research 5040 AT Hy Pot Tester . . . . . . . ...... 500.00 (l
Bertan Assoc. Model 216 H.V&tppbm%lt,iunc. 500.00
Datapulse 101 .. ... PulseGenerator. . . .. ........ 76.00
ESLSRl ....... Standard Resistor, 100 Kilo Ohm .« 90,00
Fluke . DC Voltage Calibrator . . ...... 800.00
Fluke wl:-llﬁ ..... Transfer Standard . . ....... 2,000.00
Fluke 721A . . . .. .. Lead Compensation . . . ....... 500.00
Fluke 895A . . . .. .. Differential Voltmeter . . . . . . ... 800.00
Fluke 1068A ... ... Frequency Counter . . ... ..... 450.00
Fluke 6160A ... ... Frequency Synthesizer ... ..... 600.00
HP14IT ........ Display Section . . . ......... 500.00
|Bpssaa - ... .. Distortion Analyser . . . . . . . . . . 600.00 ||
HPGOGB ........ Signal Generator . . ... ...... 860.00
HPIT26A . ...... Scope, 276MHZ . . . . . ....... 700.00
HP1740A . ...... 100MHZ Scope . . « « v v v v v n s 500.00
HP3320B ....... matic Synthesizer . ....... 400.00
HP3330B ....... Automatic Synthesizer . ....... 800.00
HP3467A ....... Digital Multimeter . ... .. 900.00
HP3661A ....... Bot scivivasinna 760,00
HP8G68IA ....... Wave An?nr ............ 900,00
HP358IC. ....... Selective Voltmeter . . . ....... 996.00
HP8722A ....... Noise Generator. . . . . .. .... 1,250.00
F HP 4800A/4801A Vector Impedance Meter . . . . .. . 450.00
HP 4816A w/Probe Vector Impedance Meter . ... ... 800.00
HP6246L. ....... Frequency Counter . . ... .. 75.00
HP 5328A w/OPT 011 Counter, DC to 100MHZ, 9 digit . 450.00
HPG6340A ....... Counter, 10HZ to 18GHZ . 1,000.00
HPG346A ....... Counter, DC to 500MHZ . 1,000.00
HPGI1IA ....... Power Supply, 0-20V, 0-1A, . . .. .. 276.00
HP6112A ....... Power Supply, 040V, 05A . . ..... 275.00 “
HP7004B ....... XYRecorder . ............ 400.00 ||
HP 70444 ....... XYRecorder . ... ...000044 500.00
HPB406A ....... Vector Voltmeter . . ......... 600.00
HPB443A ....... Generator (lesscable) . ....... 300.00
HPBGE2A ....... I BactloR . « « vk s 6 aves & 5w 500.00
HPB6G2B ....... IFSection. . . .. .couvuvuoo 600.00
HPB6G3B ....... RFSectiom . ......0000044 600.00
HP8620A ....... Sweep Oscillator Frame . . . . . ... 400.00
HPB620C. ....... Oscillator Frame . . . . . ... 500.00
1| Krohn-Hite 3500 . Wideband Amplifier . . . . ...... 400.00
Krohn-Hite 7500 Wideband Amplifier . . . . ... ... 700.00
Keithley 226 . .. ... SOWKe® . .. v vvus e 875.00
Keithley 247 . ... .. PS,03KDVC,6MA . ......... 500.00
Rockland 5100 . . . .. VeMHZ . ... ... 600.00
RodLM25 ....... Ground Tester . ... ........ 700.00
TEKCS® ........ Camera Scope . « « « v o v v v v 04 s 200.00
TEKP6042 . . ..... Current L BOMHZ . . ... 500.00
TEKS4 ........ Sampling Head . . . ......... 600.00
TEK 816010 . ... .. Scammer . ....... 500.00
TEK SC504 . . ..... Scope Module, 0 MHZ . ....... 600.00
TEK TM603. . ..... Mainframe . .......000044 176.00
TEKTM604. . ..... Mainframe . .......c00004 176.00
TEK TM606. . . .. .. Mainframe . . .. ¢ o000 v s 200.00
TEK 465 w/DM44 . Scope, IWOMHZ. . .......... 650.00
TEK 466B ....... 100 Bowope . cov s innnn 660.00
TEKG20A ....... Vectroscope NTSC. . . . .. ... .. 600.00
TEK7A18 ....... Differential Comparator LED . . . . . 400.00
TEK7A18 ....... 75MHZ Dual Trace . . . . . ... 100.00
TEK 7A22 ....... Amplifier . . ... .... 500.00
TEKTA24 ....... Amplifier . ... ccvcconu s o 500.00
TEK 7A26 ....... 200MHZ Amp Dual Trace . .. .... 100.00
TEKT7A29 ....... Plugin, 1IGHZ . . . . . . v v v v v 760.00
TEKTBI6 . ...... TIMEBASE. . o o v o v oo e nn e 650.00
TEK7B6SAOPTOS ... Plugln . ......000vvnuus 300.00
TEK7CTIN . . . .« .. Curve Tracer, 0.6W . . . ....... 460.00
TEEDI6 ....... /TIME . s cnnnsas 200.00
TEK7D20" ....... Programmable Digitizer . . . . . . . l,IM.M
TEK 715/18 ...... Spectrum Analyzer . ........
TEK7LI8 ....... Spectrum Analyzer, 1KHZ to 1.8 GHZ 8,850.00
TEKT81E........ Sampling Plugin . . .........
TEETTII ....... TRIE v o s wiovmw v 600.00
TEK 1480R . . . .. .. Waveform Monitor . ......... 800.00
TEK2901. ... .4 4. Time Mark Generator . . . . + + « « « 850.00
TEKGIIIA . ...... Storage Scope, 2ZMHZ ........ 600.00
TEKT7104. . ...... 1GHL . . o ¢ s e s o654 6,000.00
TEKT7608........ 100MHZ Mainframe . ..... 250.00
TEE T884. o ¢ ¢ v o = & Beam ,400MHZ . ..... 7560.00
L. .ot o G500MHZ Mainframe . ..... 460,00
SELLERS! Cash Pald Within 24 Hours!
P.O. Box 52153 21
Philadelphia, PA 19115 ({4 EY{ SN 464-&83

CABLETV

Universal Descrambler

$199.95
Our fully assembled product s factory tested and

GUARANTEED towork onyoursystem,
MODEL 4000 KIT $ 79.95
The 4000 KIT comes with all the electronic parts
and our Cad designed PC board. We provide parts
list, full schmatic, wiring diagram and tutorial.
MODEL 4000A Enclosure $ 44.95

The4000A Enc. Package will provide the hobbyist,

who has our4000 Kit, a customenclosure, AC
adaptorand finish accessoriesto enclose theirkit.

MODEL 4000 And 5000 Features
* Thelatestin Video Amplification Technology.
» New clocking circuitsto stabilize color and
picture performance.

* The most advanced picturelocking circuitry.

* Inverted Video Optionisavailable.

* NO CONVERTER BOXis necessary.

The Halcyon Group 1-800-664-6999

From Canada Call 1-508-643-4102

MICRO CAMERA

Sees an entire room through an 1/8" hole
$ 2 1 5 introductory price

Only 1.65 x 1.65 x .5 inches
90° field of view

operates on 12 volts DC
380 lines of resolution

built in electronic iris

low light .5 lux

standard video output

1+-201-794-9766
Northeast\fjcro ext. 828
<) Po box 176 Eimwood Park NJ 07407

1-800-854-CLUB

The Positive Place For Kids




"EPROM+ o

PROGRAMMING SYSTEM
USES PARALLEL PORT

EPROMS (24,28,32 & 40 PIN*) PLUS 27CXXX
1702* 2708, TMS2716*,32 32A,64,64A,128,128A
256,512,513,011,010,101,1001,1000,1024,210,020
zom.zzo.zosn 4001 ow.uo 4096,25X X 68764/66
za1..1s mmoﬂ’ zchr-'m: 28F512, 28F010

10, 29F010
E%Is NVRAMS (1824 & 28 PIN+CXX)
2210.2212,2804,2816,28 16A 28172864 2865 28256
28C010, DS1220, DS1225, DS 1230
-:.?IALEEHOHS'I (&tlgﬂl’m PLUS CXX) .

1 MS8657, 1 11

m«&, 56, 66, f;%, A SYSTEM INCLUDES:

IPOLAR PROMS* (16 hmouou 24 PINS) PROGRAMMING UNIT

74SXXX AND 82SXXX FAMILY PRINTER PORT CABLE

MICROCONTROLLERS* 8741, 42, 48, 49,8751 pOWER PACK, MANUAL

C51.8752.87C52RICSX XX KTCT5 | R1CT52,68705 AND SOFTWARE,

6RHCT05, 68HC 71 1E9, PIC16CSX, TMS7742 - Pramoel,

*ADAPTER REQ'D - DIAGRAMS INCLUDED A AGOOL
SOFTWARE - READ, VERIFY PROGRAM,COPY 39Uk
DISK FILE LOAD/SAVE, CHECKSUM, FULL

SCREEN BUFFER EDITOR W/20 COMMANDS 3 Locations

READS S-RECORD AND BINARY FILES -

BB IO scon

MADE IN USA - 1 YEAR WARRANTY VISA/MASTERCARD

ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OH 45150
L (513) 831-9708 FAX (513) 831-7562 i

Hundreds of hard-to-find home aulomation and
wireless control products. Computer control of your
home, security systems, surveillance cameras,
audio/video control, HVAC, pet care automation and
much more. Easy do-it-yourself installation on most

products. Affordable, systems start at about $20. WTO'W'ND (9463) tmwm P
VAR AR Fax: 408-087-7735
Lo n|
u W21
{0
- " 5
Largest Selection of X10 Compatible Products in the Worid
Ca“ fOl' our Ffee 64 page colol’ Catalog We Stand Behind our Products., Satisfaction Guaranteed
800-SMART-HOME (800-762-7846) P.0. Box 378 , Moffett Field, CA. 94035

Home Automarion Systems, Inc.

151 Kalmus Dr., Ste L4, Dept. PE2, Costa Mesa, CA 92626
Questions 714-708-0610 Fax 714-708-0614

DESCRAMBLERS
$$$S SAVE $$$$%

YOU CAN BUILD THIS 12VDC to 120VAC
200W to 1000W or MORE

INVERTER

Don't be caught
in the dark...

What will you do

Specializing in the next time the
CANADIAN MARKET lights go out due
to an emergency?
Call us for all your INVERTER SCIENTIFIC
Electronic needs has the answer...

Complete Set of Plans includes ~\l7s-

Theory of Operation & more. = P’
Jollv R. Electronics 0£. ;llﬂl most electronic equipment m

d $34.95 for Inverter Plans to:

sowou09(3 sendod ‘661 suny

Visa, Mastercard, C.0.D. " Camping or Emergencies
o e You'll have the right size
1-800-279-0614 SUFFERN, NY 10901 INVERTER

—
(2]
-




USE PE MARKET CENTER CLASSIFIEDS

READ BY 87,877 BUYERS OF ELECTRONIC EQUIPMENT
ACCESSORIES AND PARTS

INSTRUCTION FOR PLACING YOUR AD!

HOW TO WRITE YOUR AD

TYPE or PRINT your classified ad copy CLEARLY (not in all
capitals) using the form below. If you wish to place more than one
ad, use a separate sheet for the additional ads (a photocopy of
this form works well). Choose a category from the list below and
write that category number into the space at the top of the order
form. If you do not specify a category, we will place your ad under
Miscellaneous or whatever section we deem most appropriate.

We cannot bill for classified ads. Payment in full must accompany
your order. We do permit repeat ad or multiple ads in the same
issue, but in all cases, full payment must accompany your order.

WHAT WE DO

The first two words of each ad are set in bold caps at no extra
charge. No special positioning, centering, dots, extra space, etc.
can be accommodated.

RATES .
Our classified ad rate is $1.00per word. Minimum charge is $15.00

per ad per insertion (15 words). Any words that you want set in
bold or caps are 20¢ each extra. Bold caps are 40¢ edch extra.
Indicate bold words by underlining. Words normally written in all
caps and accepted abbreviations are not charged as all-caps
words. State abbreviations must be Post Office 2-letter abbrevia-
tions. A phone number-is one word.

CONTENT

All classified advertising in the PE Market Center is limited to
electronics items only. All ads are subject to the publisher’s ap-
proval. We reserve the right to reject or edit all ads.

DEADLINES

Ads received by our closing date will run in the next issue. For
example, ads received by November 13 will appear in the March,
1995 issue that is on sale January 17. The PE Market Center is
published monthly. No cancellations permitted after the closing
date. No copy changes can be made after we have typeset your
ad. NO REFUNDS, advertising credit only. No phone orders.

AD RATES: $1.00 per word, Minimum $15.00

Send your ads with payment to:

Popular Electronics Market Center, 500-B Bl-couni Bivd. Farmingdale, NY 11735

270 — Computer Equipment Wanted

100 — Antique Electronics
130 — Audio-Video-Lasers 300 — Computer Hardware
160 — Business Opportunities 330 — Computer Software
190 — Cable TV 360 — Education

210 — CB-Scanners 390 — FAX

240 — Components 420 — Ham Gear For Sale

450 — Ham Gear Wanted
480 — Miscellaneous Electronics For Sale 660 — Satellite Equipment
510 — Miscellaneous Electronics Wanted 690 — Security

540 — Music & Accessories
570 — Plans-Kits-Schematics
600 — Publications

630 — Repairs-Services

710 — Telephone
720 — Test Equipment

CLASSIFIED AD COPY ORDER FORM

Ad No. 1—Place this ad in Category #

1- $15.00 2 - $15.00 3 - $15.00 4 - $15.00 29 - $29.00 30 - $30.00 31 - $31.00 32 - $32.00
5 - $15.00 6 - $15.00 7 - $15.00 8 - $15.00 33 - $33.00 34 - $34.00 35 - $35.00 36 - $36.00
9 - $15.00 10 - $15.00 11 - $15.00 12 - $15.00 37 - $37.00 38 - $38.00 39 - $39.00 40 - $40.00
Ad No 1—Total words % $1.00 per word=$
- $15. - $15. - X 16 - $16.00
13 - $15.00 14 - $15.00 15 - $15.00 § All Caps X .20 perword=$
§ 17 - $17.00 18 - $18.00 19 - $19.00 20 - $20.00 Boid words X .20 per word=§
E Bold Cap words x .40 per word=$§
g 21 - $21.00 22 - $22.00 23 - $23.00 24 - $24.00 TOTAL OF AD No. 1 §
-
§' 25 - $25.00 26 - $26.00 27 - $27.00 28 - $28.00 cad # —
té.' Total classified ad Payment $ enclosed. Expiration Date — __ / __ __
™ []Check [ ]MasterCard [ ]Visa ($15.00 minimum credit
®  card order) SHneus
S Name Phone
City State Zip

132 Address
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OSS AVAILABLE

OBSERVE THE
WARNlNG SIGNS

’/

If you have chest pain lasting two
minutes or more, see a doctor.

&) American Heart Association

© 1992, Amaerican Heart Association

Control your project

with a PC. Operate relays,
motors, fans, lights etc. via the

parallel port. No programming
necessary. Includes IBM comp-
atible software and a step-by-step
manual.  Send $29.50 to:
Project Solution
242 Ashbourne Trail
Lawrenceville, GA 30243
(404) 963-6382

_ If you are not getting
this catalog you are
missing out on some
of the best deals in
electronics today! We have thousands of
items ranging from unique, hard-to-find
parts to standard production components.
Call, write, or fax today to start your free
subscription to the most unique catalog in
the industry, filled with super values on
surplus electronic and hobbyist type
items. If you have a friend who would
like to receive our catalog, send us their
name and address and we will gladly
forward them a complementary 100 page
catalog.

Why pay more? Call today.

@ect &

340 East Firet Street Fax Order Line
Dayton, Ohlo 45404 1-800-344-6324

Order Toll-Free

1-800-344-4465

CIRCLE 149 ON FREE INFORMATION CARD

PE MARKET CENTER
CLASSIFIEDS

PUBLICATIONS

inM k%pl s.tooxmzaosaoa
CPM%ZW'EW' : I
%FMWHBOD) 4-88251'CJPO
Box 535, Li CA 95848,

FIXIDB‘I’TW u:mrsm.om lemons — get
results. Free information. (916) 2572 or send
L.S.A.S.E.: Sunburst Publishing, 5223-E
Hackberry, Sacramento, CA 95841.

EDUCATION

LEARN IBM PC ASSEMBLY LANGUAGE. Disk
$5.00, Book $18.00. ZIPFAST, Box 12238,
Lexington, KY 40581-2238.

ULTIMATE ELECTRONIC handbook. Theory,
technique, formula made simple. Its easy and fun.
Sand $10. ousmmsz .00 shlpplng to S.P.

Street, Apt. 2, Moncton,

Mu
N.B. Canada E1E-3P8.

Earn $4,000 Per Month
From Your Home

With A Computer!

FREE CBSI 486 Computer

Begin part-time and still rerain the security
of your present position. This is a proven
turnkey business an individual or couple can
run. If you purchase our software and busi-
ness program, we will give you the computer
and printer. If you already own a compurer,
you may receive a discount. You do not need
to own, or know how to run, a computer-we
will provide free, home office training.
Financing available. We accept AMEX,
MC, Visa and Discover.

To receive free cassettes and color
literature, call:
1-800-343-8014, ext. 1681
Or Write:

Computer Business Services, Inc.

CBSI Plaza, Ste. 1681, Sheridan, IN 46069

CABLE T

DESCRAMBLERS

We have Descramblers for:

. Jerrold” Systems

. Scientific Atlanta™
Systems

. Tocom™ Systems

. Zenith™ Systems

. Pioneer™ Systems

GUARANTEED TO WORK
OR YOUR MONEY BACK!
BEST PRICES FREE CATALOG

ave the MAKE & MODEL # of your
e box ready when you call!

ALLSTAR ELECTRONICS

800-782-7214

HOURS: 9-6 M-F 10-3 Sat EST

sojuosoeg sejndod ‘G661 eunp
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ADVERTISING INDEX

POPULAR ELECTRONICS magazine does not assume any responsibility for errors

that may appear in the index below.

Free Information No. Page  Free Information No. Page
—  A&D Electronics ............. 129 164 Interactive Image Technologies. CV2
—  A-Plus Electronics ............ 129 — Imtromics .................... 123
125  Ace Communications. ......... 109 — Inverter Scientific. ............ 131
153  Advantage Instruments .. ....... 99 144 Island LogiXInc.............. 117
—  Agrelo Engineering ........... 116 —  ITC Microcomponents. .. ...... 124
26  Alfa Electronics ............., 100 —  Jolly R Electronics ............ 131
28 All Electronics ............... 14 — KDE Electronics. . ............ 113
—  Allen Engineering ............ 113 38  Kelvin ELectronics............ 103
—  Allison Technology............ 126 —  M&G Electronics.............. 91
— Alistar Electrtonics ........... 133 160 MCM Electronics............. 117
27 1 P 112 — MD Electronics. . ............. 111
140 AMCSales .................. 129 —  Mega Electronics ............. 127
— Andromeda Research ......... 131 149 Mendelsohn’s ................ 133
—  Antique Electronics Supply .. ... 77 42  MicroCode Engineering ... ... .. 93
—  Antique Radio Classified. . . ... .. 73 —  Ming Engineering ............ 108
—  Basic Electrical Supply ........ 118 —  Modern Electronics . ... ........ 127
3 DM .. . o000 esvanians 106 — Mondo-tronics ............... 129
— IO i s g s 126 163 Mouser Electronics ............. 4
e C&C Electronies ............. 129 — Northeast Micro.............. 130
—  C&C Specialties. . ............ 127 — NRISchools .................. 53
—  C&L Electronics ............. 1300 —  Nu-Tek Electronics. ............. 7
132 C&SSales.................... 94 43  Optoelectronics.............. Cv4
—  Cellsoft ..................... 114 —  Orion Electronics............. 133
— CLAGGK,Inc. ............ 25,90 148  PartsExpress................ 128
=  Cleveland Inst. of Electronics .5,31 —  PhillipsTech................. 128
—  Command Productions . ....... 120 145 Prairie DigitalInc.. ........... 114
—  Communication Specialists . . . .. 129 46 Print................c0000une 101
—  Computer Business Services 133 159 Primt...............cc00vnnn. 116
—  Comtrad Industries. ....... 8,15,19 —  Progressive Concepts.......... 128
—  Consumertronics ............. 126 —  Project Solution .............. 133
—  Copyright Clearance Center. . . .. 84 —  Professional Career Devel. Inst.. .79
51 Dalbenl ..o saaey 105 —  Self-Reliance Co. Inc. ......... 114
— EDESpyOutlet.............. 1288 —  Sescom,Inc.................. 118
— EMAL ......coocveememnennes 124 — ShowTime .................. 119
—  Electronic Equipment Bank . . . .. 96 —  Silicon Valley Surplus ......... 129
139  Electronic Goldmine ........... 92 — Skyvisiom..................... 98
147  Electronic Rainbow .. ......... 102 — Skyvision (Small) ............. 123
—_ Electronics Software Solutions . . 119 — Software Science. . ............ 128
—  Electronics Tech. Today ..... 73,82 —  SpySupply .................. 110
— Firoatlk 0L .....co00uvinannnnin 7% - o e 31
154  Foley-Belsaw Institute .......... 27 —  Tri Star Satellite Systems . . . ... 133
—  Forest Electronics. ............ 122 136 UCANDO Videos............. 122
—  Fotronic Corporation. . ........ 125 —  Universal Electronics. . ........ 120
—_ Gateway Products. . ........... 101 — US Cable (Zentek) ............ 123
—  GetTechInc. ................ 122 — USCyberlab............. 119, 124
—  Grantham College .............. 3 —  Video Communication Systems . 121
—  Great Southern Security 97,128 — Vision Electronics. ............ 128
—  Greenleaf Electronics Inc.. ... .. 120 —  Weeder Technologies ........... 91
—  HaleyonGroup............... 130 —  Weka Publishing. ............. 107
— Home Automation Systems. . . . . 131 —_ Windward . .................. 131
—  Howard Electronics ........... 127 —  WPT Publications ............ 123
- Information Unlimited. . ....... 115 134  Xandi Electronics............. 113

ADVERTISING SALES OFFICE

Gernsback Publications, Inc.
500-B Bi-County Bivd.

Farmingdale, NY 11735
1-(516) 293-3000

Larry Steckler, EHF/CET
President

Christina Estrada
Assistant to the President

Fax 1-516-293-3115

Larry Steckler
publisher

Arline Fishman
advertising director

Denise Mullen
advertising assistant

Kelly Twist
credit manager

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
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
1-708-446-1444

Fax 1-708-559-0562

PACIFIC COAST/Mountain States

Hutch Looney & Assoc., Inc.
6310 San Vicente Bivd.
Suite 360

Los Angeles, CA 90048
1-213-831-3444

Fax 1-213-831-7309
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Popular Electronics’
Your best bet for projects and practical electronics!

Yes! Please enter my subscription to POPULAR ELECTRONICS" for a
savings of $23.05 per year off the single copy price!

O 1 Year (12 issues) $18.95
(Canada $25.63 U.S. Funds-Includes G.S.T.)

Please print Bre%s
Name ____

Company Name (If applicable)

Address

City State Zip+4 -

Allow 6-8 weeks for delivery from publication of next issue.
Offer valid in U.S. and Canada Only.

For the best
in hobby
electronics
read
Popular
Electronics

Don't take a
chance on missing
even one

exciting issue.
Subscribe now
and save!

Popular Electronics

The magazine for the
electronics activist and the
consumer electronics
enthusiast!

The best in hobby electronics
appears each and every month
in Popular Electronics!

Subscribe Today!

Electronics Now offers a unique
combination of articles on
electronics technology, service,
audio, video, computers

Keep up-to-date!

Subscribe Today!



Hobbyist’s Paperback Budget Books

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

Popular

I

I

[ #160—Coll Design
and Construction Man-
ual...$5.85. A complete
book for the home build-
er on how to make RF,
IF, audio and power
chokes and transform-
ers. Practically every
possible type is dis-
cussed and calculations
are explained in detail.

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

] 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.

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

[1 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 MOSFETs in the output stage.

'] BP107—30 Solderless Breadboard
Projects-Book 1..$5.95. Each project
is designed lo be built on a “Verobloc™
breadboard and is presented with a brief
circult 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 1o keep project costs down.

|| BP266—Electronic
Modules 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

[ | BP3289—Electronic
Music Learning Pro-
jects...$6.25. A begin-
ner's book that will assist
you in assembling such
projects as the Elexylo-
phone, Gildaphone,
Melody Ranger, Cord-
maker, Appealing Hand-
bells, Electronic Sol-Fa,
Tune-up Box and more.

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

—_—

'('7 BP303—Under-
Unpeastanoms | standing PC Software
PC SOFTWARE i ...$6.95. Covers main
types of PC software,
| giving detalils of typical
uses, the basics of how
| they are used and their
limitations. Each chapter
covers popular software
and programs of a simi-
lar type.

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

Aerial Projects

('] 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!

] 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 four TV
masts and about 400 feet 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.

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

] 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 usetul circuits.

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

1 BP146—The Pre-
BASIC Book...$6.95.
Anather 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!

] #160—Coil Design and Construction Manual ..

[[] #219—Solid State Novelty Projects

........... wisnnnnrenes $5.95

[ 1596T—24 Silicon-Controlled Rectifier Projects...........c.c0r.....$9.95
[] BP58—50 Circuits Using 7400 Series ICs................. SPTE  8. ]

[] #222—Solids State Shortwave Receivers for Beginners "] BP69—Electronic Games $5.50

[[] #223—50 Projects Using IC CA3130......c.ccvuruenrnnne [[] BP71—Electronic House Projects $5.00

[[] #225—Practical Introduction to Digital ICs....... ’ [] BP84—Digital IC Projects. $5.50

'] PCP111—Electronic Test Equipment Handbook................... ...$13.95 [] 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  USAANDEAVADA outside of USA & Canada

Name Ry

Address S
City State Zip —
PES Allow 6-8 weeks for delivery

$5.011t0$10.00 ..
$10.01 10 20.00...
$20.01 to 30.00..
$30.011040.00..........56.00
$40.01t0 50.00.........57.00
$50.01 and above.......$8.50

~$5.00

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

Total Enclosed .. mi

All payments must be in U.S. ﬂmdsl




other bright

idea from

But do‘ﬁft just take our word for it...
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“l purchased the Scout.:. WHAT A'
UNIT! VERY IMPRESSED!!!”
Allen Wilde - Littleton, MA

' “l take my Scout with me every-
 where - it's very effective in mobile

. use, either in the car or on foot. |

recommend a Scout over another
scanner when adding to your collec-
tion... the most effective device so
far from Opto for the Scannist.”
Steve Dawkins - Pensacola, FL

“This is a breakthrough product in o
everyway... KUDOS!”
Robert Caron - DesMoines, IA
 “The Scout is AWESOME-the folks

~at OPTO keep coming up with

 winners, and this is their best yet!”

Gordon West
Gordon West Radio School

“Scantastic” : }
Brad Schroeder - Omaha, NE

ik

" 5821 NE 14

VISAMC,C.O

CPIOELECTRONICS

10MHz TO 2.8 GHz FREQUENCY SCOUT

POWER
BATT

..CASH

FILTER
ON

OFF

CAPTURE

CAL

RECALL

GATE

wdee

* 400 Frequency Memory with 250
Hit Counter

® Sleep Mode to prevent data loss
when battery dies

* Reaction Tune - will tune a reciever
with CI-V port in .01 seconds

¢ Beeper and Vibrator Signal
indicator

» Digital Filter and Auto Capture |

® C|-V Serial Data Port

* Software for uploading
Frequencies to a PC included

* 16 Segment Signal Level Bargraph

» 10MHz to 2.8GHz Frequency Ranéa
|

¢ 7 Hour Battery Operation J

« Maximized Sensitivity for maxmum
antenna pick-up R

SCOUL.........$449.00

iy
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