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The new Fluke 80 Series

shown actual size

John Fluke Mig. Co.. Inc., P.0. Box C9090 M/S 250C, Everett, WA 98206
U.S.: 206-356-5400 CANADA: 416-890-7600 OTHER COUNTRIES: 206-356-5500
) Copyright 1988 John Fluke Mfg. Co., Inc. All rights reserved. Ad No. 088t F80
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The new 80 Series
is a digital meter,

an analog metet,

a frequency counter,
a recorder,

a capacitance tester,
and a lot more.

ft's the first multimeter that can truly be
called ‘‘multi”’ . .. not only standard
features, but special functions usuatly
limited to dedicated instruments.

Plus, innovations only Fluke can bring
you. Like duty cycle measurements. Or
recording the minimum, maximum and
average value of a signal. Or the audible
MIN MAX Alert™ that beeps for new highs
or lows.

There’s even Fluke’s exclusive Input
Alert™, that wams you of incorrect input
connections. And a unique Flex-Stand™
and protective holster, so you can use the
80 Series almost anywhere.

Make sure your next multimeter is truly
multi. Call today for the name of your local
Fluke distributor.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE 83 FLUKE 85 FLUKE 87
Voits, ohms, amps, diode test, audible continurty, frequency and duty cycle,
capacitance, Touch Hoid®, relative, protective hoister with Flex-Stand™.
0.3% basic dc accuracy  0.1% basic dc accuracy  0.1% basic dc accuracy
5 kHz acV 20 kHz acV 20kHz acV
Analog bargraph & Analog bargraph & High resolution
00m 200M analog pointer
Three year warranty Three year warranty True s ac
1ms PEAK MIN MAX
4V4 digit mode
Back lit display
Three year warranty
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Wouldn’t it be great to have full-
roomaudio sound everywhereinyour
house? Unfortunately, it's not prac-
tical to have separate audio systems
in every room, and transmitting au-
dio from one room to another usually
entails the time-consuming (and
messy) task of running cables to aux-
bioblpget " iliary speakers. The carrier-current
QAR transmitter pictured on the coverisa
' better solution. Combined with one
of two receivers that we’'ll show you
next month, it allows you to transmit
an audio signal through your house’s
existing AC wiring. Then simply plug
the receiverinto any electrical outlet
and you'll receive that signal-—any-
where in the house. Turn to page 55
for details.

BETTER TV SETS
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HDTV
A look at the major contenders in high-definition TV.

PHONLINK 11
Use your telephone to control your home.

CIRCUIT COOKBOOK

Recipes for pre-setable down-counter circuits.

ACTIVE ANTENNA
An easy-to-build antenna amplifier for improved shortwave reception.

USING WWV AS A CALIBRATION STANDARD
It's really traceable to the National Bureau of Standards!

CoMPUTERDIGEST
More on Intel’s 80386.

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

Since some of the equipment and circuitry described in RADIO-ELECTRONICS may relate to or be covered by U.S. patents,
RADIO-ELECTRONICS disclaims any liability for the infringement of such patents by the making, using, or selling of any such
equipment or circuitry, and suggests that anyone interested in such projects consult'a patent attorney.

RADIO-ELECTRONICS, (ISSN 0033-7862) January 1989. Published monthly by Gemsback Publications, Inc., 500-B Bi-County
Boutevard, Farmingdale, NY 11735 Second-Class Postage paid at Farmingdale, NY and additional mailing offices. Second-Class
mail registration No. 9242 authorized at Toronto, Canada. One-year subscription rate U.S.A. and possessions $17.97, Canada
$23.97, all other countries $26.97. All subscription orders payable in U.S A. funds only, via international postal money order or
check drawn on a U.S.A. bank. Single copies $2.25. © 1988 by Gernsback Publications, Inc. All rights reserved. Printedin U.S.A.

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

A stamped self-addressed envelope must accompany all submitted manuscripts and/or artwork or photographs if their return is

desired should they be rejected. We disclaim any responsibility for the loss or damage of manuscripts and/or artwork or
photographs while in our possession or otherwise.
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This is the only tool you need

to save 10% on these HP counters.

Hewlett-Packard Universal Counters

Model HP 5314A HP 5315A HP 5316B HP 5334B
Functions Basict Basict plus Tl Delay | Basict plus TI Delay' | Basict plus T1 Delay.
& TI Averaging & TI Averaging Rise/Fall Time,
Pulse Width,
AC Peak/DC Volts,
- a ’_TI Averaging
Freq. Range (Optional) | 100 MHz 100 MHz (1 GHz) 100 MHz (1 GHz} | 100 MHz (1.3 GHz)
HFreq. Resolution 1Hz 7 digits 7 digits 9 digits
{1 sec. gate time)
TI Resolution 100ns/NA 100ns/10ps 100ns/10ps 2ns/200ps
Single shot/Averaging
| Best Sensitivity 25mV 10 mV 10 mV 15 mV
Timebases:
Standard <3x 107 /mo. <3x 107 /mo. <3x107 /mo. <3x 107 /mo.
TCXO option <1x107 /mo. <1x10” /mo. <1x107 /mo. N/A
Oven option N/A | <3x10% /mo. <3x%10? /mo. <5x10"° /day i
HP-IB N/A N/A Function, Trigger All
Programmable Level, Slope
Controls
Battery Operation Optional Optional N/A N/A
Ordering Information* | HP 6314A HP 5315A HP 5316B HP 5334B
Without Options 3660 $540 $1250 $1126 _$1475 $1327.50 $1950 $1755
With Options Opt. 001 TCXO Opt. 001 TCXO Opt. 001 TCXO Opt. 010 Oven
(prices include $780 $702 $1430 $1287 $1655 $1489.50 32750 $2475
mawnframe and Opt. 002 Battery Opt. 002 Battery Opt. 003 1 GHz Opt. 030 1.3 GHz
option(s)) $780 $702 $1850 $1395 $1875 $1687 50 $2500 $2250
Opt. 003 1 GHz Opt. 004 Oven Opt. 060
$1650 $1485 $2075 $1867.50 Rear terminals
$2075 $1867.50
Opt. 004 Oven Opt. 001 TCXO Opt. 010 Oven
$1850 $1665 & Opt. 003 1 GHz & Opt. 030 1.3 GHz
$2655 $1849.50 $33600 $2970
Opz. 001 TCXO Opt. 003 1 GHz Opt. 010 Oven
& Opt. 003 1 GHz & Opt. 004 Oven & Opt. 060
$1830 $1647 $2475 $2227.50 Rear terminals
$2875 $2587.50
Opt. 010 Oven
& Opt. 030 1.3 GHz
& Opt. 060
Rear terminals
.$3425 $3082.50

1 Basic Functions: Frequency, Period. Time Interval (TI), Totalize, Ratio

*Thus offer vahd only in the U.S.A. (excluding U.S. termitories) and anly througih HP DIRECT Ths offer is limited to the option
configurations shown in this advertisement. The offer expires February 28, 1989 No other discounts can be combined with this ofter

© 1988 Hewlett-Packard Co 020181%/RE
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Now you can get the counters that
industry respects at a very respectable
savings. Until February 28, 1989, save
10% by ordering through HP DIRECT -~
and get same-day shipment.

The portable HP 5314A is ideal for
service and educational applications.
The HP 5315A's high resolution, 1 GHz
range and portability make it perfect
for demanding measurements in serv-
ice and manufacturing. Choose our
HP 5316B to add systems capability
(HP-IB) to the powerful features of the
HP 5315A. And the HP 5334B has
even more features, making it our most
popular R&D bench and ATE tool!

Call HP DIRECT today and get
Hewlett-Packard's superior reliability
at a price that's hard to beat* There'’s
no minimum order size and all you
need is a verbal PO. or major credit
card (VISA, MasterCard or American
Express). Your order will be shipped
the same day Be sure to use the spe-
cial offer number UFC8 when ordering.

HP also offers microwave and
RF counters. Simply circle the reader
inquiry number to receive your free HP
counter brochure.

1-800-538-8787
HP DIRECT

(D

HEWLETT
PACKARD
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EDITORIAL

Itis with deep sorrow that l announce the passing of a great writer and
editor, Herb Friedman.

Herb was a contributer to countless magazines, writing on a wide
range of topics—but he was most at home with electronics. He wrote
his first article for Radio-Electronics sixteen years ago, and started his
“Communications Corner” column almost a decade ago. You may
well remember the stories he did for us on computers, power con-
ditioners, blue boxes, facsimile, paging technology, and more. In
coming months, you’'ll be seeing some of the stories that Herb had
been working on recently.

Three years ago, Herb retired from the New York City school system
where he was an engineer at radio station WNYE. Of course, Herb’s
idea of retirement included joining our staff and working full time for
Radio-Electronics.

Herb was not one to keep quiet and sit back. A dynamic man, and
never content to leave well enough alone, he was always looking for
better ways to do things, whether that meant setting up an in-house
photo studio or installing better connectors on our computer net-
work cabling.

He constantly challenged the status quo. Of course, that made my job
more difficult. But it kept me on my toes, and made the magazine
better for you—the people Herb was most concerned with.

Herb will be missed not only in our pages, but on the floor of
Gernsback Publications, where his stories, comments, criticisms, and

jokes were enjoyed immensely. And where his experience amd his
love of new technology taught us all.

R R T

Brian C. Fenton
Editor
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Heathkit

FREE
\Catalog

B

Anyone Can Buy Top Notch Audio. Now You Can Build It.

With Heath'’s new build-them-yourself stereo See Heath Company’s wide assortment of
components, you create your own sound system. innovative electronic products in our 108-page

Specially designed for Heath by industry leader Heathkit Catalog. For your FREE copy, mail the
Harman Kardon, our new stereo line exceeds the coupon below or call 24 hours a day TOLL-FREE:

standards of even the most discerning audiophile.
And because most of the components come in kit
form, you experience firsthand how electronic 1-800-44-HEATH (1-800-444-3284)
craftmanship results in premium hi-fi performance.
Build the power amplifier, preamplifier and I e el
stereo tuner. Prewired and pretested circuit boards | [ Yes, send me a FREE Heathkit Catalog.
and minimal soldering mean each component takes | Send to: Heath Company, Dept. 020-734
only a few evenings to build. | Benton Harbor, Michigan 49022
And, your success is guaranteed. Our precise, |
step-by-step manuals are industry-recognized. and } Name
|
I
|
I
I
I

our technical assistance team is just a phone call

away. Address Apt.
To complete your sound system, add the remote City

control compact disk player, cassette deck and any of

our fine speakers and headphones. State Zip

s kss s resssmaeneeesnes: Heath Company e
e TR R T TR, | T ene g B Nmaee
ST ik A AR SRR A TS TSR -

CL-BOOA A subsidiary of Zenith Electronics Corporation | cIRCLE 86 ON FREE INFORMATION CARD
I
I

H
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EWS

Magnetic resonance opens new fronriers

;i - ey - %
EXPERIMEMWTAL MAGNETIC RESONANCE SCANNER based ©n a 50-ton superconduct-

ing magnet, has twice the power of any used now, producing a uniform magnetic field of 4
Teslain its +-meter bore. Drs. John F. Schenck (left) and Rowland W. Redington are shown
examining a coil used in making 4-Tesla magnetic resonance images of the head.

General Electric researchers re-
ported important advances in
magnetic resonance technology at
the Magnetic Resonance in Medi-
cine meeting in San Francisco last
August. Reports were based upon
work done with a 50-ton super-
conductor-magnet scanner with a
field of 4 Tesla—80,000 times the
strength of Earth’s magnetic field.
(The experimental scanner is one
of three 4-Tesla scanners in the
world, and the only one in the
United States.)

In magnetic resonance scan-
ning, the subject is positioned in
the cylindrical bore of the magnet
and probed with high-frequency

radio signals. Those penetrate into
the body and, under the influence
of the strong magnetic field, cause
the nuclei of selected atoms to res-
onate and produce faint radio sig-
nals. Those are picked up and
transmitted to a sophisticated pro-
cess computer for interpretation.

The new scanner has a signal-to-
noise ratio tnat is double that of
the 1.5-Tesla scanners presently in
use. With the higher resolution,
the GE scientists are discovering
more of the diagnostic capability
of magnetic resonance. Knowl-
edge gained with the 4-Tesla scan-
ner will enhance the performance
of today’s machines.

www americanradiohistorv com

AA lithium batteries for
consumers

Eveready Battery Company has
developed the industry’s first AA
1.5-volt lithium battery. Dubbed
Lithium+, it is expected to move
lithium technology out of the spe-
cialty-battery field and into the
mainstream of consumer usage.
Whenitisintroduced in early 1989,
Lithium + will be the highest-ener-
gy AA battery available. It will last
up to double the length of alkaline
batteries in many applications,
weigh one-third less, and have a
shelf-life of 10 years or more.

Lithium+

THE LONGEST LASTING AA BATTERY

EVEREADY BRINGS THE POWER
lithium into the mainstream with
Lithium +, the industry’s first AA 1.5-volt
lithium batteries.

Lithium-battery technology, pi-
oneered by Eveready in the 1960,
has had narrow applications in
specialty batteries, including pho-
to cells and the declining 9-volt
segment. Lithium+'s unique de-
sign allows the power of lithium in
the popular 1.5-volt cell format,
creating a battery with unmatched
energy density. Besides the advan-
tages to consumers, Eveready ex-
pects the new batteries to prompt
innovations in electronics design
in the form of more compact and
complex battery-powered de-
vices. R-E



TV SYNC FILTER 549995
DELAYED AND o

Wide bandwidth and exceptional 1mV/DIV sensitivity make the:
SINGLE SMEF MOOES Model 3500 a powerful diagnostic tool for engineers ortechnicians
at a remarkable price. Delayed triggering allows any portion of

a wavetorm 10 be isolated and expanded for closerdnspection.
Variable Holdotf allows stable viewing of compiex wavetorms.

EXCEPTIONALLY BRIGHT 5" CRT
X-Y OPERATION

Z'AXIS INTENSITY MODULATION FAST 10NS RISE TIME

DMM-300 $79.95
3.5 DIGIT DMM/MULTITESTER

This tull function 3.5 digit DMM offers highly accurate
performance and a host of added features like audible
continuity, capacitance, transistor, temperature, and con-
ductance to help you do the job—tast. Temperature probe,
test beads and battery included.

Basic DC accuracy: plus/minus 0.25%

DC voltage:200mv—1000V, 5 ranges

AC voltage: 200mv—750Y, 5 ranges
Resistance: 200 ohms—20M ohms, 6 ranges
Capacitance: 2000pf-20 uf, 3ranges
Transistor Tester: 0°~2000°F

Conductance: 200ns

Fully overload protected

Inputimpedance: 10M ohm.

E MODEL 2000
$389.95

20 MHz DUAL TRACE

OSCILLOSCOPE

Model 2000 makes frequency
caiculation and phase measurement
quick and easy. The component tester
aids in fast troubleshooting. Service
technicians appreciate the TV Sync
circults for viewing TV-V and TV-H
and accurate synchronization of
the video signal, Blanking, VITS, and
V/H sync pulses.

+ Exceptionally bright 5" CRT
* Built-in component tester
« TV Syncfilter

* X-Y operation *110/220 volts.

P A

DMM-100 $29.95
3.5 DIGIT POCKET SIZE DMM

Perfect for the fie d service technician. Shirt pocket size
withouut compromising features or accuracy. Large, easy
toread 12" 1L CDdisplay. Fully overioad protectedfor safety.
2000 hour dattery life with standard 9v cell. Probes and
battery included.

Basic DC accuracy: plus/minus 0.5%

DC voltage: 2v—1000v, 4 ranges

AC voltage: 200v—750v, 2 ranges
Resistance: 2k ohms—2M chms, 4 ranges
DC current: 2mA~-2A, 4 ranges

Input impedance: 10M ohm

Fully averload protected

Approx. 5" x3" 217 Under 7 ozs.

DMM-200 $49.95
3.5 DIGIT FULL FUNCTION DMM

Get highly accurate performance at a very affordable price.
Fiugged construction, 20 amp current capability and 22
ranges make it a perfect choice for serious field or bench
waoik. Low batteryindicator andtilt-stand. Probes and 2000
hour battery included.

Basic DC accuracy: plus or minus 0.25%
OC voltage: 200mv-1000V, 5 ranges

AC voltage: 200mv-750%, 5ranges
Resistance: 200 ohms-20M ohms, 6 ranges
AC/DC current: 200pA-20A, 6 ranges
faputimpedance: 10M ohm

Fully overload protected

Approx. 7" x 342" x 112" '‘Wt. 11 ozs.

R
AEREE Y

DPM-1000 $54.95
3.5 DIGIT PROBE TYPE DMM

Ci 2in LSI chij id iability i

B R e ety * @ YEAR REPLACEMENT WARRANTY
data hold faature help you pinpoint the problem quickly.

Case and battaries incluged. ‘ * 30 DAY MONEY BACK GUARAN TEE

* Baﬁ'. DC acculacy plus/minus 1%
3 aulovan

JDR INSTRUMENTS, 110 KNOWLES DRIVE, LOS GATOS, CA 95030 Es'erCord hzz-
RE'EMI. STORE: 1256 SOUTH BASCOM A\IE SAN JOSE, CA (408) 947-8881
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VIDEO
NEWS

DAVID LACHENBRUCH,

CONTRIBUTING EDITOR

® HDTV and EDTV. Japan is the first country
to broadcast in high-definition TV (HDTV) and
almost certainly will be the first to transmit
extended-definition TV (ELTV). The HDTV
transmissions started unofficially with
government-chartered NHK (Japan Broadcasting
Co.) satellite telecasts of the Olympics from Seoul,
Korea. So far there are no concrete plans to
broadcast HDTV from convemntional terrestrial TV
stations. Japan’s commercial broadcasters,
meanwhile, hope to start transmitting EDTV in
April. That system involves a signal that is
compatible with standard-NTSC broadcasts and,
therefore, receivable on standard TV sets (Radio-
Electronics, April 1987). But special digital
EDTV ssts would get a much better picture. The
tentative EDTV standards involve the use of a
higher resolution picture source, detail-corrected
high-saturation images, adaptive emphasis, and
three-dimensional Y/C (luma/chroma) separation
at the broadcast end. The receiver will use non-
interlaced progressive scanning and digital ghost
cancellation. A second phase of EDTV is expected
to involve the transmission of a compatible wide-
screen picture.

® LCD TV projector. Eastman Kodak is now
offering a tubeless video projector at $3,500.
Believed to be the forerunner of a new generation
of consumer projection TV's, the projector uses
three liguid-crystal displays as lightvalves—one
for each primary color. The three color images
are brought together into a single lens by a series
of mirrors that ars sensitive to each type of light.
The entire system can be focused, and Kodak
claims it can project a picture up to 1:2-feet wide
on a wall or external screer:. It can take any
video or computer signal as input, is small
enough to fit under an airline seat, and weighs 13
pounds. The system is made by Seiko for Kodak
(Radic-Electronics, January 1987). Several
other manufacturers, including Sharp, Toshiba,
and Sanyo, have demonstrated prototype LCD
projectors. The pictures prajected by all of those
are currently too coarse to be satisfactory for

home use, but it probably is only a matter of time
before improved tubeless lightvalve projectors
make their way inko consumer use.

e Still video arrives. Although it's been used
by professional news photographers for several
years, still video has just arrived on the
consumer market. Several manufacturers
introduced home models at the recent Photokina
exposition in Cologne, Germany. Still-video
cameras all use the 2-inch “video floppy,” a tiny
disc which can store 50 TV fields or 25 full
frames. All of them have accessory videoplayers
that will place the still picture on the TV screen,
and printers are available to rmake hard color
copies. Canon introduced a still electronic camera
at under $800 reta:l, to be available early in 1989.
Fuji’s version will cost about $1,270. Sony is more
moderately priced at about $520 in Japan
(probably more when it reaches the U.S.), while
Konica's is $740. When you consider that the
still-video cameras have relatively low resolution
and require such aecessories as the TV player and
printer, film photography begins to look like a
bargain.

® Super’ Laservision. Until Super VHS came
along, Laservision optical videodiscs provided the
best picture available on the home screen. Then
S-VHS—with its 400-line-plus resolution and,
particularly, its separate chrominance and
luminance signals—arrived and pre-empted that
position. Now Laservision is fighting back with
new Laserdisc players from Pioneer that have the
same split-Y/C output as S-VHS recorders. Of
course, to get the 3oo0d picture quality you'll need
high-resolution TV sets with the special Y/C-
input terminals that are designed for S-VHS.
Another added attraction in the new videodisc
players is the ability to play both sides of the disc
without turning it over. And one upcoming player
will take two discs and will automatically play
both sides of each in sequence. That will allow the
potate to remain on the couch for the entire
duration of both movies. R-BE
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EXPAND YOUR CAREER HORIZONS...

~

ELECTRONICS
EDUCATION
IO
TOMORROW
- TODAY

The CIE Microprocessor Trainer helps you to learn how circuits with
microproc2ssors func¥on in computers.

S-I-AI { I WITH CI E: the handy reply coupon or card below to:

Cleveland Institute of Electronics,

Microprocessor Technology. Satellite Communications. 1776 East 17th Street, Cleveland, Ohio 44114.
Robotics. Wherever you want to go in electronics...
start first with CIE. M ARE-108

Why CIE? Because we're the leader in teaching c ' E World Headquarters

electronics through independent study. Consider this.
We teach over 25000 students from all over the
United States and in over 70 foreign countries. And
we've been doing it for over 50 years, helping
thousands of men and women get started in
electronics careers.

We offer flexible training to meet your needs.

|

' Cleveland Institute of Electronics, Inc.

|

|

I

I

|
You can start at the beginner level or, if you already [ Address

|

|

|

|

l

l

l

1776 East 17th Street ¢ Cleveland, Ohio 44114

[ Please send your independent study catalog.

For your convenience, CIE will try to have a representative
contact you — there is no obligation.

Print Name -

. I - _ Apt.

know something about electronics, you may want to , ‘ =
start at a higher level. But wherever you start, you City — o Swte éh. z
can go as far as you like. You can even earn your Age _ AreaCodefPhoneNo. >
ASSOCI'_ae}?JQ gAgp)I/fS sSt(a:f:;?ogsgjﬁsltncg:Ieglrlof?([ezs Check box for G.1. Bill bulletin on Educational Benefits f
5 = A O

1-800-321-2155 (in Ohio, 1-800-362-2105) or mail in Naan NEvenelby —EAITESRY 2

CIRCLE 60 ON FREE INFORMATION CARD Just call toll-free 1-800-321-2155 (in Ohio, 1-800-362-2105)

1
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ASK R-

POWER-SUPPLY WOES

I need some help with a variable
power supply that I built. 'm using a
2-amp transformer, but the circuit
gets hot and I've already burnt out
one regulator on the positive side. |
want a 12-volt 2-amp supply using a
center-tapped transformer—any
ideas? And what gauge wire should |
be using?—R.).N., Ridge Manor, FL

Your letter leaves me with al-
most as many questions as you're
asking. I'm guessing that you're
producing a bipolar supply since
you talked about the “positive
side,” and you specifically men-
tioned using a center-tapped
transformer. Since you haven’t
burnt out the negative side, you're
either not regulating it or you
aren’t drawing much current there
anyway.

The issue, therefore, is to work
out a circuit that will generate a
variable supply with a 12-volt ceil-
ing that’s capable of supplying 2
amps. If that’s the case, here’s the
deal.

Because you’re only looking for
2 amps, the easiest way is to use
any standard three-legged reg-
ulator, like the 7805, and hangit on
the plus side of the diode bridge.
There’s more to it than that, of
course, and the schematic in Fig. 1
should answer most of your ques-
tions. By using the potentiometer
on the ground leg, you can raise
the voltage well above the 1C’s
rated 5 volts. The output will go
from about 5 to 15 volts at the top,
but make sure you heat-sink it
properly or the regulator will suf-
fer the same fate as the one you
had in the circuit originally.

If you need to get below 5 volts,
use the schematic in Fig. 1 but sub-
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stitute an LM 317, because it's de-
signed to produce an output from
about 1.2 to 25 volts and it, like the
78XX series, can safely handle a
maximum of 1.5 amps. As in the
earlier example, you MUST heat-
sink the chip properly.

You didn’t specify the range of
voltages you wanted but if you
need something that goes down to
zero volts, you've got a big prob-
lem because that's a major design
job.

You mentioned that you needed
2 amps. Remember that you can
only get 2 amps from a supply if
you have a transformer that'’s capa-
ble of producing it in the first
place. Since you’'re using a center-
tapped transformer and obviously
producing a split supply, you're
asking half the transformer to sup-
ply more than 25 watts of power.

That's a lot of juice!

The circuitin Fig. 2 show you the
basics of designing with a pass
transistor. When the current
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through the resistor gets high
enough, the voltage drop will turn
on the transistor and pass current
to the output of the supply. There’s
not enough room here to get into
all the design considerations but
you should be able to find them in
most of the “voltage regulator”
data sheets. A complete discus-
sion on how to design power sup-
plies like these appeared in the
“Drawing Board” columns that
were published from May to Au-
gust of 1983.

LIGHT-ACTIVATED SCR

I’'m having a lot of trouble locating
a light-activated SCR. Most of the
companies don’t seem to carry
them. Can you tell me where I can go
to get those parts?—A.A., Queens,
NY

Once upon a time just about
every one carried those things—
even Radio Shack—but times have
changed. | guess people aren’t in-
terested in building slave units for



uniden

$12,000,000
Scanner Sale

Uniden Corporation of America has pur-
chased the consumer products line of Re-
gency Electronics inc. for $12,000,000. To
celebrate this purchase, we're having our
largest scanner sale in history! Use the
couponinthis ad forbig savings. Hurry...offer
ends February 28, 1989.

* % X MONEY SAVING COUPON % % %

Get special savings on the scanners
listed in this coupon. This coupon must

0 be inciuded with your money order. 0
Creditcards, personalchecks and quan-

O tity discounts are excluded from this O
C offer. Offer valid only on prepaid orders C
mailed directly to Communications Elec-
el tronics inc, P.O. Box 1045-Dept UNI29, [
O Ann Arbor, Michigan 48106-1045 U.S.A. O
Coupon expires February 28, 1989.

Z Coupon may not be usedin conjunction Z
with any other offer from CEl. Coupon
may be photocopied. Add $9.00 for ship-

ping in the continental U.S.A.
Regency TS2-T ......... $259.95
(@) Regency INF1-T ........$119.95 (o]
Regency INF5-T..........$79.95 O
(®] Regency R1090-T....... $114.95
f'ad Regency UC102-T ...... $109.95 [=
¢ Regency RHB06B-T..... $419.95 o
O Regency RH2568B-T..... $294.95 O
Bearcat 200XLT-T...... $249.95 Z
F4  Bearcat 100XLT-T ...... $184.95
Bearcat 800XLT-T ...... $249.95
Uniden PROS00D-T ...... $34.95

* % VALUABLE COUPON % % % %
NEW! Bearcat 760XLT-T

List price $499.95/CE price $244.95/SPECIAL
12-Band, 100 Channel ® Crystalless ® AC/DC
Frequencyrange: 29-54,118-174,406-512,806-956 MHz.
Excludes 823.9875-849.0125 and 868.9875-894.0125 MHz.
The Bearcat 760XLT has 100 programmable chan-
nels organized as five channel banks for easy use,
and 12 bands of coverage including the 800 MHz.
band. The Bearcat 760XLT mounts neatly under
the dash and connects directly to fuse block or
battery. The unit also has an AC adaptor, flipdown
stand and telescopic antenna for desk top use. 6~
5/16” W x 1% H x 7%" D. Model BC 590XLT-T is
a similar version without the 800 MHz. band for
only $194.95. CTCSS squelch option now available.

SALE! Regency® TS2-T

List price $499.95/CE price $269.95/SPECIAL
12-Band, 75 Channel ® Crystalless ® AC/DC
Frequencyrange: 29-54,118-175,406-512,806-950 MHz.
The Regency TS2 scanner lets youmonitor Military,
Space Satellites, Government, Railroad,

Justice Department, State Department, Fish &
Game, Immigration, Marine, Police and Fire Depant-
ments, Aeronautical AM band, Paramedics, Am-
ateur Radio, plus thousands of other radio fre-
quencies most scanners can't pick up. The Regency
TS2 features new 40 channel per second Turbo
Scan™ so you wont miss any of the action. Model
TS1-T is a 35 channel version of this radio without
the 800 MHz. band and costs only $199.95.

Regency® RH256B-T

List price $799.95/CE price $299.95/SPECIAL
18 Channel ® 25 Watt Transceiver ® Priority
The Regency RH256B is a sixteen-channel VHF land
mobile transceiver designed to cover any frequency
between 150 to 162 MHz. Since this radio is
synthesized, no expensive crystals are needed to
store up to 16 frequencies without battery backup.
All radios come with CTCSS tone and scanning
capabilities. A monitor and night/day switch is also
standard. This transceiver even has a priority func-
tion. The RH256 makes an ideal radio for any police
orfire department volunteer because of its low cost
and high performance. A 60 Watt VHF 150-162
MHz. version called the RH608B-T is available
for $429.95. A UHF 15 watt, 16 channel version of
this radio called the RU156B-T is also available
and covers 450-482 MHz. but the cost is $454.95.

* %% Uniden CB Radios * %%

The Uniden line of Citizens Band Radio transceivers is
styled to compliment other mobile audio equipment.
Uniden CB radios are so reliable that they have a two
year limited warranty. From the feature packed PRO
810E to the 310E handheld, there is no better Citizens
Band radio on the market today.

PRO310E-T Uniden 40 Ch. Portable/Mobile CB...$83.95
PRO330E-T Uniden 40 Ch. Remote mount CB... $104.95
PROS500D-T Uniden 40 Channel CB Mobile .......$38.95
KARATE-T Uniden 40 channel rescue radio ....... $53.95
GRANT-T Uniden 40 channel SSB CB mobile.... $166.95
MADISON-T Uniden 40 channel SSB CB base ... $244.95
PC122-T Uniden 40 channel SSB CB mobile. .. .. $119.95

PROS510XL-T Uniden 40 channel CB Mobile. .. .. .$38.95
PRO520XL-T Uniden 40 channel CB Mobile....... $56.95
PRO530XL-T Uniden 40 channel CB Mobile. .. .. .. $79.95
PROS40E-T Uniden 40 channel CB Mobile. ... .. .. $97.95
PROB40E-T Uniden 40 channel SSBCB Mobile ... $137.95
PRO710E-T Uniden 40 channel CB Base ...... .. $119.95
PRO810E-T Uniden 40 channe! SSB CB Base ... $174.95

* % % Uniden Radar Detectors x %

Buy the finest Uniden radar detectors from CEl today.
TALKER-T Uniden talking radar detector........ . $184.95
ROD7-T Uniden visor mount radar detector ...... ... $99.95
RD9-T Uniden “Passport” size radar detector .... $114.85
RD9XL-T Uniden “micro” size radar detector. . ... $144.95
RD25-T Uniden visor mount radar detector. . ... .$54.95
RD500-T Uniden visor mount radar detector. . ... .. $7495

Bearcat® 200XLT-T

List price $509.95/CE price $254.95/SPECIAL
12-Band, 200 Channel ® 800 MHz. Handheld
Search ® Limit ® Mold ® Priority ® Lockout
Frequency range: 29-54, 118-174, 406-512, 806-956 MHz.
Excludes 823.9875-849.0125 and 868.9875-894.0125 MHz.
The Bearcat 200XLT sets a new standard for hand-
held scanners in performance and dependability.
This full featured unit has 200 programmable
channels with 10 scanning banks and 12 band
coverage. if you want a very similar model without
the 800 MHz. band and 100 channels, order the
BC 100XLT-T for only $189.95. Includes antenna,
carrying case with belt loop, ni-cad battery pack,
AC adapter and earphone. Order your scanner now.

Bearcat® 800XLT-T

Listprice $549.95/CE price $259.95/SPECIAL
12-Band, 40 Channel ® No-crystal scanner
Priority control ® Search/Scan ® AC/DC
Bands: 29-54, 118-174, 406-512, 806-912 MHz
The Uniden 800 XL Treceives 40 channelsin two banks.
Scans 15 channels per second. Size 9% x 4%:" x 12%.
If you do not need the 800 MHz. band, a similar model
called the BC 210XLT-T is available for $178.95.

Bearcat® 145XL-T

List price $189.95/CE price $94.95/SPECIAL
10-Band, 16 Channel ® No-crystal scanner
Priority control ® Weather search ® AC/DC
Bands: 29-54, 136-174, 406-512 MHz

The Bearcat 145XL is a 16 channel, programmable
scanner covering ten frequency bands. The unit teatures
a built-in delay function that adds a three second delay
on all channels to prevent missed transmissions. A
mobile version called the BC580XLT-T featuring pri-
ority, weather search, channel lockout and more is
available for $94.95. CEI's package price includes
mobile mounting bracket and mobile power cord.

™
Regency® Informant™ Scanners
Frequencycoverage: 35-54, 136-174,406-512 MHzZ
The new Regency Informant scanners cover virtu-
ally all the standard police, fire, emergency and
weather frequencies. The INF1-Tis ideal for truck-
ers and is only $129.95. For base station use, the
INF5-T is $84.95. Order your scanner today.

NEW! President® HR2510-T

List price $499.95/CE price $239.95/SPECIAL
10 Meter Mobile Transceiver ¢ Digital VFO
Full Band Coverage ® All-Mode Operation
Backiit liquid crystal display ® Auto Squeich
RIT ® Preprogrammed 10 KHz. Channeis
Frequency Coverage: 28.0000 MHz to 29.6999 MHz.

The President HR2510 Mobile 10 Meter Transceiver
made by Uniden, has everything you need for
amateur radio communications. Up to 25 Watt PEP
USB/LSB and 25 Watt CW mode. Noise Blanker.
PA mode. Digital VFO. Built-in S/RF/MOD/SWR
meter. Channel switch on the microphone, and
much more! The HR2510 lets you operate AM, FM,
USB, LSBor CW. The digitally synthesized frequen-
cy control gives you maximum stability and you
may choose either pre-programmed 10 KHz. chan-
nel steps, or use the built-in VFO for steps down to
100 Hz. There’s also RIT (Receiver Incremental
Tuning) to give you perfectly tuned signals. With
receive scanning, you canscan 50 channels in any
one of four band segments to find out where the
action is. Order your HR2510 from CE! today.

BC760XLT
800 MHz.
mobile scanner

SPECIAL!
CIRCLE 79 ON FREE INFORMATION CARD
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% %% Facsimile Machines & Phones ¥ »
If you need an excellent facsimile machine, CEl has the
fullfeatured Faxtel 3300 fax by Pactelat a specialprice.
FAX3300-T Pactel Fax machine with phone ....$1,099.95
XE750-T Uniden Cordless Phone with speaker.... $99.95

* %% Extended Service Contract * k%
If you purchase a scanner, CB, radar detector or cordless
phone from any store in the U.S. or Canada within the last 30
days, you can get up to three years of extended service
contract from Warrantech. This service extension plan begins
after the manufacturers warranty expires. Warrantech will
perform all necessary labor and will not charge for return
shipping. Extended service contracts are not refundable and
apply only tothe original purchaser. A two year extended con-
tract on a mobile or base scanner is $29.99 and three years is
$39.99. For handheld scanners, 2 years is $59.99 and 3
yearsis $79.99. Forradar detectors, two years is $29.99. For
CBradios, 2 years is $39.99. For cordless phones, 3 years is
$34.99. Order your extended service contract today.

OTHER RADIOS AND ACCESSORIES

BC55XLT-T Bearcatl 10 channel scanner ........ $114.95
BC70XLT-T Bearcat 20 channel scanner. ...$159.95
BC175XL-T Bearcat 16 channel scanner. .$156.95
R1090-T Regency 45 channel scanner............ $119.85
UC102-T Regency VHF 2 ch. 1 Watt transceiver... $114.95
BPS5-T Regency 16 amp reg. power supply... ... $179.95
MAS549-T Drop-in charger for HX1200 & HX1500 .... $59.95
MAS518-T Wall charger for HX1500 scanner .......$14.95

MAS553-T Carrying case for HX1500 scanner. .. ... $14.95

MAS17-T Ni-Cad battery pack for HX1000/1200 ... $39.95
BP205-T Ni-Cadbatt. pack for BC200/BC100XLT ... $49.95
B8-T 1.2 V AA Ni-Cad batteries {set of eight).......$17.95

FBE-T Frequency Directory for Eastern U.S.A...... $14.95
FBW-T Frequency Directory for Western U.S.A ... . $14.95
ASD-T Air Scan Directory ........ .$1495
SRF-T Survival Radio Frequency Directory ........ $14.95
TSG-T “Top Secret” Registry of U.S. Govt. Freq.... $14.95
TTC-T Tune in on telephonecalls. . ................ $14.95
CBH-T Big CB Handbook/AM/FM/Freeband.. ... .. $14.95

TIC-T Techniques for Intercepting Comm. .........$14.95
RRF-T Railroad frequency directory ........ ... ... .$14.85
EEC-T Embassy & Espionage Communications.... $14.95
CIE-T Covert Intelligenct, Elect. Eavesdropping ...$14.95
MFF-T Midwest Federal Frequency directory. ....$14.95

AB0-T Magnet mount mobile scanner antenna. .. .. $35.95
ATO-T Base station scanner antenna ....... ..$35.85
A500-T 10 & 11 Meter - 500 Watt antenna........ $38.95
A1300-T 25 MHz.-1.3 GHz Discone antenna..... $109.95
USAMM-T Mag mount VHF ant. w/ 12’ cable ... ... $39.95
USAK-T %" hole mount VHF ant. w/ 17’ cabie ..... $35.95
USAK450-T %" hole mount UHF ant. w/ 17’ cable. .. .. $35.95
Add $4.00 shipping for all accessories ordered at the same time.
Add $9.00 shipping per radio and $4.00 per antenna.

BUY WITH CONFIDENCE

To get the fastest delivery from CEl of any scanner,
send or phone your order directly to our Scanner
Distribution Center™ Michigan residents please add 4%
sales tax or suppty your tax |.D. number. Written pur-
chase orders are accepted from approved government
agencies and most well rated firms at a 10% surcharge
for net 10 billing. All sales are subject to availability,
acceptance and verification. All sales on accessories
are final. Prices, terms and specifications are subject to
change without notice. All prices are in U.S. dollars. Out
of stock items will be placed on backorder automatically
unless CE! is instructed differently. A $5.00 additional
handling fee will be charged for all orders with a
merchandise total under $50.00. Shipments are F.O.B.
CE| warehouse in Ann Arbor, Michigan. No COD's.
Most items listed have a manufacturer's warranty. Free
copies of warranties on these products are available
by writing to CEIl. Non-certified checks require bank
ciearance. Not responsible for typographical errors.

Mail orders to: Communications Electron-
ics® Box 1045, Ann Arbor, Michigan 48106
U.S.A. Add $9.00 per scannerfor U.P.S. ground
shipping and handling in the continental U.S.A.
For Canada, Puerto Rico, Hawaii, Alaska, or
APO/FPO delivery, shipping charges are three
times continental U.S. rates. If you have a
Discover, Visa, American Express or Master
Card, you may calland place a credit card order.
5% surcharge for billing to American Express.
Order toll-free in the U.S. Dial 800-USA-SCAN.
In Canada, dial 800-221-3475. FAX anytime,
dial 313-971-6000. If you are outside the U.S.
orin Michigandial 313-973-8888. Order today.
Scanner Distribution Center™ and CEl logos are trade-
marks of Communications Electronics Inc.
Sale dates 12/1/88 — 2/28/89 AD #010188-T1
Copyrighte 1989 Communlications Eiectronics Inc.

For credit card orders call

1-800-USA-SCAN

| T

Al COMMUNICATIONS
ELECTRONICS INC.

Consumer Products Division
P.O. Box 1045 [ Ann Arbor, Michigan 48106-1045U.S.A.
For orders call 313-973-8888 or FAX 313-871-6000
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Technical Career through

Add prestige and earning power to
your technical career by earning
your Associate or Bachelor degree
through directed home study.

Grantham College of Engineering
awards accredited degrees in

electronics and computers.

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

Grantham offers two degree pro-
grams—one with major emphasis
in electronics, the other with major
emphasis in computers. Associate
and bachelor degrees are awarded
in each program, and both pro-
grams are available completely
by correspondence.

No commuting to class. Study at
your own pace, while continuing
on your present job. Learn from
easy-to-understand lessons, with
help from your Grantham instruc-
tors when you need it.

Write for our free catalog (see ad-
dress below) or telephone us at
(213) 493-4423 (no collect calls)
and ask for our “degree catalog.”

Accredited by
the Accrediting Commission of the
National Home Study Council

GRANTHAM
College of Engineering
10570 Humbolt Street
Los Alamitos, CA 90720

photostrobes any longer. In any
event, most large suppliers should
still be carrying LSCR'’s.

If you're not sure what to
order—and there are lots of dif-
ferent LSCR's—you can ask the
suppliers if they carry an MRD-920.
That is a fairly standard LSCR and
should work in most applications.

If it should turn out that you
can’t find anyone who carries that
part, (or its equivalent), you can
always try Radio Shack. They don’t
have any LSCR’s in their current
catalog but they do claim to be
able to get “any semiconductor or
tube.” This is a good way to put
them to the test: Just walk into
your local branch and ask them to
get you an MRD-920.

Your absolute last resort is to
build an LSCR. That isn’t hard to
do, because an LSCR is really
nothing more than a light-acti-
vated SCR that'’s capable of han-
dling 120-volt loads. Examine the
variables in your application and
use just about any phototransistor
to turn on a standard SCR that
meets your circuit specifications.

HARDWARE AND A Z-80

I’'m interested in developing hard-
ware around the Z-80 but a lot of the
software I’'ve been looking at re-
quires RAM at 0000h. The problem
is that that is also the Z-80’s power-
up location. Is there some way to
either change the power-up location
or store a permanent jump there to
some other location in RAM? Also,
can anything be done about the
Z-80’s built-in jump to 0066h for an
NMIZ2—C. Long Baltimore, MD

The first thing to realize is that
there’s absolutely no way, short of
surgery, to change the Z-80's inter-
nal jump locations. They're an in-
herent part of the microcode and
there’s not one thing you can do
about it. Given that, let’s see what
the options are for working
around it.

Most small systems, including
home-built Z-80 circuits such as a
controller, development system,
or the like, follow the path of least
resistance and draw up a memory
map with ROM at the bottom and
RAM at the top—and that s still the
best way to go about it.

If you insist on sticking ROM up
at the top, you need some way of
getting power-up instructions

wWwWw americanradiohistorv com

down at 0000h. Most systems
doing that sort of thing load 0000h
with a jump to the ROM starting
location that contains all the ini-
tialization code. That means you
have to load three bytes at the bot-
tom of memory since the jump
uses three bytes of code.

There’s no way you can have
ROM and RAM occupying the
same memory space, so you need
some way of switching between
them—automatically. Simply
stated, you want the ROM active
only at power up and reset, and
the RAM active the rest of the time.

That can often be a real decod-
ing nightmare but; since we know
when the ROM has to be selected,
the problem is a bit easier to solve.
In actual fact we don’t have to do
any address decoding at all.
There’s not enough room here to
go through the design of the cir-
cuit but the subject is interesting
enough to cover in detail later on.

First of all, the jump instruction
has to be put in some type of per-
manent storage device. A small bi-
polar PROM like a 745288 makes
sense because it's easy to pro-
gram, can be tristated, and we only
need three bytes of code. The cir-
cuit’s core is a decade counter,
such as the 4017. Why a decade
counter? Well, once you realize
that a jump instruction takes ten
clock cycles you should under-
stand what’s going to happen.

At power up, the final output of
the counter keeps the ROM en-
abled and the RAM disabled. The
Z-80 goes to location 0000h and
takes ten clock cycles to fetch the
jump instruction. Meanwhile, the
counter is advancing once for each
clock cycle. At the end of the op-
code fetch the counter has
reached ten. That disables the
counter, tristates the ROM, and
enables the RAM that’s mapped to
the bottom of the memory map.

The parts count for the circuit is
minimal. You’ll need a PROM, a
counter, and maybe a gate or two
to make it all happen. If you want
more than just the one instruction
to execute automatically when-
ever the system is reset—initialize
ports, test memory, etc.—you only
need a larger PROM (an EPROM is
ideal), and a longer counter to do
the job. The rest of the circuit is
the same. R-E
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NE QUENCY
POCKET SIZE

SIZE:4" Hx3.5" Wx1'D ‘ OUN
MADE IN USA
TO 2.4 GHZ

8 LED DIGITS : 2 GATE TIMES
ALUMINUM CABINET
INTERNAL NI-CAD BATTERIES INCLUDED
AC ADAPTER/CHARGER INCLUDED

#TA-100S8

EXCELLENT SENSITIVITY
& ACCURACY

AC-DC - PORTABLE
OPERATION

Small enough to fitinto a shirt pocket, our new 1.3 GHz and 2.4 GHz, 8 digit frequency counters are not toys! They
can actually out perform units many times their size and price!l Included are rechargeable Ni-Cad batteries
installed inside the unit for hours of portable, cordless operation. The batteries are easily recharged using the AC
adapter/charger supplied with the unit.

The excellent sensitivity of the 1300H/A makes it ideal for use with the telescoping RF pick-up antenna;
accurately and easily measure transmit frequencies from handheld, fixed, or mobile radios such as: Palice,
firefighters, Ham, taxi, car telephone, aircraft, marine, etc. May be used for counter surveillance, locating hidden
“bug” transmitters. Use with grid dip oscillator when designing and tuning antennas. May be used with a probe
for measuring clock frequencies in computers, various digital circuitry or oscillators. Can be built into transmitters,
signal generators and other devices to accurately monitor frequency.

The size, price and performance of these new instruments make them indispensible for technicians, engineers,
schools, Hams, CBers, electronic hobbyists, short wave listeners, law enforcement personnel and many others.

STOCK NO:
#1300H/A  Model 1300H/A 1-1300 MHz counter with preamp, sensitivity, < Im\V, _[F orrociecrmomes me.
27MHz to 450MHz includes Ni-Cad batteries and AC adapter . ... ... .. $169.95
#2400H Model 2400H 10-2400 MHz microwave counter includes Ni-Cad
batteriesand AC adapter . .. ... $299.95 B TR GUNEER
#CCA Model CCA counter/counter, for debugging, ultra sensitive, < 50 micro
volts at 1 50MHzI 1-600 MHz with adjustabile threshold, RF indicator ) ‘1’ ™M D U U ~
LED. Includes Ni-Cad batteries and ACadapter ..................... $299.95 . u o o
ACCESSORIES: RE Mz
#TA-100S Telescoping RF pick-up antenna with BNC connector ............... $12.00
#P-100 Probe, direct connection 50 ohm, BNC connector .. ................ $20.00
#CC-12 Carrying case, gray vinyl with zipper opening. Will hold a counter and

#TA-1000S ANtENNA. . . . . . .. ottt i $10.00

ORDER FACTORY DIRECT

FLA (305) 771-2050  4_80(-327-5912 AVAILABLE NOWI %
J >
OPTOELECTRONICS ING. h:
Orders to US and Canada add 5% of total ($2 min, $10 max) ©
5821 N.E. 14th Avenue 4 er?-'lorida residents add 6% sales tax. C(JOD fee $2. 3
Ft. Lauderdale. Florida 33334 Foreign orders add 15%
15
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THE POLITICS OF ISDN

Not mentioned in Mr. Summer’s
excellent article, “ISDN: The Tele-
phone of Tomorrow” (Radio-Elec-
tronics, October 1988), are the
potential political uses for an
ISDN-based national network.
Now there is reason to believe that
electronic-initiative petition, refer-
endum, and recall are not 21st-
century dreams, but 20th-century
possibilities.

Instead of pursuing improbable
space stations, or Star Wars de-
fense programs of dubious value
to the people of this country, the
government should invest in the
nation’s democratic future by en-
gaging cooperatively with busi-
nesses in a technological initiative
dedicated to bringing a national
electronic-voting network—one
that could reach every home—into
existence.

| truly believe that such a system
can be built. And, considering the
growing impatience of the elector-
ate with representative democracy
(as evidenced by progressively
lower voter turnouts), it might be
just the thing to revive our flagging
democracy.

DAVID A. SAULT
Taunton, MA

PATENTLY ABSURD

Congratulations on your item
concerning patents in “Hardware
Hacker” in the October 1988 issue.
I am sure it will save many of your
readers a lot of grief. Back in 1968 |
published a pamphlet (reissued in
1980) called “Patent Absurdity”
that expressed much the same
sentiments.

I was very fortunate with the
electronic-keyboard oboe that |
built back in 1937 and played occa-
sionally in orchestra groups. (It

still works now, 51 years later, by
the way!) | got advice about pat-
ents and kept out of the adversary
situation. | later discovered that
the basic idea of a vacuum-tube
oscillator as a musical instrument
was thought of by Lee DeForest in
1917 (the year | was born). Imagine
what those patent examiners
would have done to me, citing ref-
erences from that far back!

More recently, | built some giant
contrabass steel guitars with my
own brand of pickups and a
unique colored-line design on
both sides of a 7- or 8-foot board.
They’ve been exhibited in six dif-
ferent modern art galleries since
1977, and color pictures of them
were published in LIFE, Omni, and
Connoisseur magazines in the
1980’s.

So, with the publicity my instru-
ments received as modern art, |
made a reputation without having
to bother with the dreadful patent
system. That’s one way to escape
it—and certainly a far more pleas-
ant experience.

IVOR DARREG
San Diego, CA

RADIATION

The letter from Leslie P. McCar-
ty, Ph.D. (Radio-Electronics, Sep-
tember 1988) raises some ques-
tions about the Radalert nuclear-
radiation monitor (June and July,
1988) that need a response, says
author Joe Jaffe.

Dr. McCarty claims that “there is
a negative correlation between the
presence of radon and lung can-
cer,” and that “those areas with the
highest concentration of radon
have a lower incidence of lung
cancer.” Those claims are contra-
dicted by a January 6, 1988 report
by the National Research Council,
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titled “Health Risks of Radon and
Other Internally Deposited Alpha-
Transmitters.” The report is based
on a 3-year study funded by the
Environmental Protection Agency
(EPA) and the Nuclear Regulatory
Commission (NRC). Of particular
importance in the report is the in-
formation that health risks from
breathing radon are significantly
higher for smokers, and that peo-
ple can cut the risk of lung cancer
from radon even after they have
inhaled the radioactive gas by re-
ducing further exposure. The
Council’s report did not give a spe-
cific number of excess lung-cancer
deaths attributable to radon, but
estimated them to be in the mid-
dle of the 5,000 to 20,000 range
calculated by the EPA. And, in Sep-
tember, 1988, Dr. Vernon J. Houk,
Assistant Surgeon General with
the Public Health Service, stated,
“Radon-induced lung cancer is
one of today’s most serious public
health issues.”

Dr. McCarty faults us for using
John Gofman, M.D., Ph.D., as an
authority on the hazards of radia-
tion. We make no apologies for
that. Dr. Gofman’s credentials are
impeccable. He is Professor Emer-
itus of Medical Physics at the Uni-
versity of California, Berkeley. He
was a co-discoverer of Uranium
233, and developed several of the
first methods for isolating plu-
tonium for the Manhattan Project.
He was Associate Director of the
Lawrence Livermore Laboratory
and founder of the Laboratory’s
Biomedical Research Division that
evaluated the role of ionizing radi-
ation in human cancer causation.
The original permissible standard
of average exposure of 170 milli-
rems per person per year, over and
above radiation received from nat-



ural sources, was set by the
Federal Radiation Council in the
early 1960’s. That high level was op-
posed by Dr. Gofman for many
years—until, finally, in 1979 the
standard was reduced to 25 milli-
rems per person per year.

Finally, Dr. McCarty says, “I
don’t know what the window of
the GM1 tube is made of, but [ can
guess that alpha particles do not
penetrate it.” [ refer Dr. McCarty
to the IEEE Standard Test Pro-
cedure for Geiger-Muller Coun-
ters, which indicates standards for
the detection of alpha particles.
The GMT tube used in the Radalert
meets those standards.

[ agree with Dr. McCarty that the
Journal of Health Physics is a more
professional source of information
on the biological effect of radia-
tion than is Radio-Electronics—but
that should certainly not preclude
your magazine from publishing
such important material.

JOE JAFFE
San Diego, CA

BIOFEEDBACK MODIFICATIONS

| enjoyed Jim Barbarello’s “Build
A Biofeedback Monitor” in Com-
puterDigest (October 1988). It is a
good example of a simple hard-
ware/software construction proj-
ect for use with an IBM PC-
compatible computer. However, |
believe that all of the active circuit-
ry shown in the article’s Fig. 1 can
be eliminated. That would leave
just the finger probes, which can
be mounted on any flat surface.

Almost everyone who owns a
PC-compatible has the circuit
shown in Fig. 1 (four of them, in
fact) built into his computer. With
the exception of the values of R1
and C1, that circuit is identical to
one of the four channels of the
joystick interface, or “Game Con-
trol Adapter,” as IBM calls it. The
joystick interface is included on
most multi-1/O cards for XT- and
AT-compatible computers.

| simply attached the probes to
pins 1 (+5 volts) and 3 (input) of
the 15-pin joystick connector. Be-
cause the joystick interface is ad-
dressed as port 201 (hex), | made
the following changes to the pro-
gram in Listing 1: First, | deleted
lines 30, 40, 420, and 430. |
changed lines 50, 330, and 340 to
read:

50 G=&H201:L=13:LOCATE
1,23,0

330 OUT G,0

340 X=X+1:1F(INP(G) AND
1) =1 THEN 340

My simplified unit works just
fine; however, | can no longer use
the enhanced version of the com-
piled software that is available
from Mr. Barbarello.

ERIC B. SCHUYLER
Snyder, NY

COMPUTER VARIETY

I would like to add my two-cents
worth to the “computer variety”
issue that has recently come up in
the “Letters” section (Radio-Elec-
tronics, July, September & Oc-
tober 1987).

| read Radio-Electronics from
cover to cover, and | obtain valu-
able information of some sort from
each issue—sometimes from one
column, sometimes from another.
I haven’t the time to build many of
your projects, but | do construct
some and wish that | could make
more. And, although my comput-
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eering level.

Ask for our brochure giving
complete details of content. Use
your free information card num-
ber, or write us directly. $99.95,
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guaranteed or money refunded.
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NOW! Training includes XT-compatible computer

plus NRI's remarkable Robotic Discovery Kits!

et training for industry’s
oftest new jobs as you
uild and program complete

robotic control systems

Now you can get the skills in demand for the new jobs in industry today. With NRI’s new at-home
training in Robotics Technology, you actually build a fully IBM XT-compatible computer, then use
it to program and control working robotic systems ... each one engineered to recreate the
exact operations performed by the robotic equipment found in today’s industrial workplace.

It’s no secret. Industry is being
transformed by technology—with
everything from precision electronic
instruments to giant locomotives now
being produced with the help of
advanced robotic systems. And with
automation have come jobs . ..
thousands of jobs building,
programming, and servicing the
robotic systems in use today.

Now, unlike any other school, NRI
offers you training that prepares you
to take advantage of these new
opportunities . . . training that gives
you the practical know-how and the
hands-on skills to advance on the job
or start a new career as a robotics
and industrial control technician.

The powerful XT-compatible computer
you build becomes central control for
the robotic systems you construct

As an integral part of your NRI hands-
on training, you build a fully IBM XT-
compatible computer from the key-
board up. You assemble the power
supply, install the 5%" floppy disk
drive, and attach the high-resolution
monitor. Most important of all, by
performing meaningful tests and
demonstrations at each stage of
assembly, you come to a full under-
standing and appreciation of the
microprocessor technology that
makes today’s robotics applications
possible. But that's just the beginning.

You go on to use your computer to
program and control a diverse array of
robotic systems you create with NRI's
remarkable Robotic Discovery Kits.

Robotics comes to life as
you see real-world industrial
control principles in action

Your NRI Robotic Discovery Kits come
complete with everything you need to
create working, moving robotic
systems. You get structural members,
motors, gear drives, sensors, scanners,
potentiometers, plus a special Robotics
Interface that links the robots you build
to your computer.

1

Two tasks fre-

quently performed

by robots are measur- -~

ing and sorting, be it sorting eggs or eliminating scrap from

a production line. You build this sorting system, then

grogram it to accept short and long blocks, measure these
locks, and move them to the correct storage bins.

Robots
are otten used
to display in graphic

form the results of

computer calculations.

The polar coordinate plotter you build accepts analog data and position-
ing commands to create graphic displays. Your plotter uses two motors,
an gnet, and gear i 1o position and activate the
plotting pen, both manually and under program control.

This
“teachable”
robotic arm is the

most complex robot
model you construct. Once
you manually put the robot

1 gh a seq of op: , it will
these steps and perform them whenever asked.
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Together, your computer and the
robotic devices you construct become
fully integrated automation systems,
programmed by you to do the types
of operations and tasks performed in
today’s industrial environments. Tasks
such as plotting polar coordinates to
create graphic displays of numeric
data . .. sorting different size objects
and routing these objects to separate
containers . . . even performing a
preprogrammed sequence of opera-
tions again and again just as robots
now do on manufacturing lines.
Nothing is left out, nothing is left to
chance. You get everything you
need—the skills, the confidence,
and the equipment—to feel
completely at home with
today’s robotics technology.

Step by step, you get the training

you need to move into robotics fast Get training you
can build a career on— /

You need no previous experience Seggtfatl)gc;g&:?'EE .l
L%zgﬁggeISerltt:szl (t):lalf?(l)[rlr%elec- TV/ yideo/ audio serviciqlg, electronic
tronics basics all thz way up to the See for yourself how NRI's e gdie oty S Zalyy Gos
state of the art in robotics breakthrough training can put Soniss.andigtherigropiie highylech
technology. You train from the you at the heart of the robotics e

' revolution. Send today for NRI's big, If the coupon is missing, write to:

ground up . . . first gaining a
working knowledge of electronic
circuits and components as you
experiment with your NRI Dis-
covery Lab® and professional
digital multimeter.

Rapidly, theory becomes under- SEND COUPON TODAY FOR FREE NRI CATA_IL_OG'

100-page, full-color catalog that gives NRI School of Electronics, McGraw-
you all the details about NRI’s exciting ~ Hill Continuing Education Center,
new training in Robotics Technology, 3939 Wisconsin Avenue,

plus training in computer electronics, Washington, DC 20016.

standing as you move on to digital = -

. ”R’ ' " For Career courses
logic, computer fundamentals, t"*o approved urder Gl Bil
] 111 1 McGraw-Hill Continuing Educahon Center . il
right up to writing practical 3939 Wisconsin Averue, NW, Washington. DC 20016 | .ﬂ ' [Slicheck Kigdelall

programs to control specific

a B . gfcmscx ONE FREE CATALOG ONLY O Electronic Design Technology [J Air Conditioning. Heating & Refrigeration
robotic operations using NRI's : : £ ; : :

[J Robotics [ (ndustrial Flectronics [0 Small Fagine Repair
RObOtiC Programming Language O Computer Electronics 1 Communications Electronics [ Electrician
f g l d g O TV/Video/Audio Servicing [0 Basic Flectronics [0 Locksmithing & Electramnic Security
software inc Ude n YOUY course. [0 E.ectronic Music Technology [0 Bookkeeping and Accounting [0 Travel Careers
. O Security Electronics [0 Building Construction [0 Telephone Servicing
Your success is assured by your O Digitat Electronics Servicing O Automotive Servicing [ Paralegal
personal NRI instructor, whose
expertise and personal guidance | Narme (Please print) Age |
are always available to you =
whenever you need a helping Ciy7ate/zi T
hand along the way. We'll give you tomorrow. Accredited by the National Home Study Council
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erisaclone, I have learned quite a
bit about computers in general
while following the ongoing se-
ries, “Build the PT-68K” (Computer-
Digest, October 1987 — December
1988).

Whether that makes me a typical
reader or not, this reader votes
“Yes” for the general layout of your
magazine, including the content
of the columns, and lends his sup-
port to your “bias” toward the
B0OXX/80XXX family of computers.

I would suggest to those who
want to read up-to-date, infor-
mative articles that are about
non-80XX/80XXX computers, that
they think about subscribing to
Computer Shopper in addition to
Radio-Electronics. Computer
Shopper is the best single source
for so many of the “other” com-
puter families, including Apple,
Amiga, Atari, Timex, Tandy, Texas
Instruments, Commodore 64/128,
and even CP/M!

And, once they see the size of
Computer Shopper, they might
think twice before trying to argue
their point-—that you take on the

Herculean task of covering all
computers in Radio-Electronics—
any longer.

You're doing a great job, just as
the magazine is.
STEVE POLOWICHAK
Big Spring, TX

A CAREER IN ISDN

| was really impressed by the ar-
ticle, “ISDN: The Telephone of
Tomorrow” (Radio-Electronics, Oc-
tober 1988). It sounds as if that sys-
tem will be big in the future.

I’'ve been looking for that kind of
article for a few years. When | was
inthe U.S. AirForce, Iworked on a
Mode V terminal-control unit. It
was Autovon-adaptable by adding
cards. | simply loved the machine.
Those control characters (D-Chan-
nel) were a real thrill.

Now I'm an student, going for
an Associate’s Degree. Is AT&T the
only company that uses ISDN? |
realize that in the future it will be
used in homes, government, and
business.

LANNY R. GATLIN
Franklinville, NC

TRULY TRUE NORTH...
spent quite a while trying to
figure out why the method you de-
scribed in “Ask R-E” (Radio-Elec-
tronics, September 1988) for locat-
ing true north actually works. | fi-
nally discovered the principle.

The sun casts its shortest shad-
ow of the day when itis due south
(at “noon”); it casts equal-length
shadows at equal times before and
after it is due south. The shadow
will grow shorter for X minutes un-
til “noon”, then lengthen for X
minutes until it again equals the
earlier length. That is when it
crosses the arc. Your statement
that the shadow will cross the arc
about an hour and fifteen minutes
after “noon” is incorrect. If the arc
was dug one hour before “noon”,
the shadow will cross it exactly one
hour after “noon”.

I'm using the term “noon” to re-
fer to the time when the sun is due
south. That is not always 12:00 by
the clock. Standard time zones are
exact only for those living on their
central longitude lines. For exam-
ple, Philadelphia (75°), New Or-
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WITH CIE,

THE WORLD i
OF ELECTRONICS
CAN BE YOUR
WORLD, TOO.

{

L ook at the world as it was 20
yvears ago and as it is today.
Now, try o name another field
that's grown faster in those 20 years
than electronics. Everywhere you
look, you'll find electronics in
action. In industry, aerospace,
business, medicine, science,
government, communications—
you name it. And as high
technology grows, electronics will
grow. Which means few other
fields, if any, offer more career
opportunities, more job security,
more room for advancement—if
you have the right skills.

SPECIALISTS NEED
SPECIALIZED TRAINING.

It stands to reason that you
learn anything best from a
specialist, and CIE is the largest
independent home study school
specializing exclusively in
electronics with a record that
speaks for itself. According to a
recent survey, 92% of CIE
graduates are employed in
electronics or a closely related
fleld. When you're investing your
time and money, you deserve
results like that.

INDEPENDENT STUDY
BACKED BY PERSONAL
ATTENTION.

We believe in independent
study because it puts you in a
classroom of one. So you can study
where and when you want. At your
pace, no somebody else’s. And
with over 50 years of experience,
we've developed proven
programs to give you the support

such study demands. Programs that
give you the theory you need
packed with practical experience
using some of the most
sophisticated electronics tools
available anywhere, including our
Microprocessor Training
Laboratory with 4K of random
access memory. Of course, if you
ever have a question or problem,
our instructors are only a phone
call away.

START WHERE YOU WANT,
GO AS FAR AS YOU WANT.

CIE's broad range of entry,
intermediate, and advanced level
courses in a variety of career areas
gives you many options. Start with
the Career Course that best suits
your talents and interests and go as
far as you want—all the way. if you
wish, to your Associate in Applied
Science Degree in Electronics
Engineering Technology. But
wherever you start, the time to start
is now. Simply use the coupon
below to send for your FREE CIE
catalog and complete package of
career information, Or phone us,
toll-free, at 1-800-321-2155 (i