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FLUKE AND PHILIPS

FLUKE

- THE GLOBAL ALLIANCE

PM 3070 100MH:z

Operation that’s instinctively, unbe-
lievably clear. Information that’s
detailed, yet free of errors. And intel-
ligence that will speed your work.
Philips’ micro-computer controlled
medium-frequency Smart Series.
They could change forever the way
you look at oscilloscopes.

HIGH PERFORMANCE WITH A VIEW

* LCD window. Large digital indications note
all selected functions, instrument settings
and parameter values. Instantly. Precisely.
With no mistakes. And right where you
need them—next to the CRT. Not hidden
in crowded frontpanels. Not wasting critical
waveform display area. it's a revolutionary
idea that facilitates the use of an oscillo-
scope like nothing else. And it's only from
Philips. Once again.

= 16xV CRI. Higher acceleration voltage
and advanced electron optics assure bril
liance and spot quality that outshines any-
thing else in this class.

* Pushbutton simplicity. Quick, one-function
buttons have replaced knobs for faster,
surer, more reliable operation.

PHILIPS

Introducing a whole new
way to look at oscilloscopes.

= Instant-action AUTOSET. Philips’ intelligent

beamfinder automatically selects channel,
amplitude, timebase and triggering for
error-free display of any input signal. Great
for troubleshooting!

= “Clever” cursors and delayed sweep. Stan-

dard on the PM 3070, “clever” cursors
supply immediate amplitude and timing
measurements with direct CRT readout.
And an exclusive cursor-operated ZOOM
function offers the most efficient use of
delayed sweep available in analog scopes.

= Auto-Triggering intelligence. Provides fast,

stabie triggering up to 150 MHz.

= Probefactor compensation in LCD. It auto-

matically adjusts all readouts for the probe
you're using.

- [EEE compatibility. For fast computer hook-

up and automated production test and
calibration.

= Choice of four modelks: Single and dual

timebase; 60 or 100 MHz bandwidths.
SUPPORTING VIEW

Philips” medium-frequency instruments
come with a 3-year warranty, a 30-day
money-back guarantee and all the tech-

CIRCLE 121 ON FREE INFORMATION CARD
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IN TEST & MEASUREMENT

PHILIPS

E’ég

nical and service assistance you need.
From Fluke—the people who believe that
extraordinary technology deserves extra-
ordinary support.

POINT OF VIEW

Call Fluke today at 800-44-FLUKE
ext. 77. And find out how easy it is to
change the way you look at oscilloscopes.

Ask for your free copy of our new guidebook,
Basic Principles of Oscilloscopes.

John Fluke Mfg. Co., Inc., P.0. Box C9090, MIS 250C,
Everett, WA 98206

U.S.: 206-356-5400 CANADA" 416-890-7600

OTHER COUNTRIES: 206-356-5500

© Copyright 1988 John Fluke Mig. Co., inc
All rights reserved. Ad No. 0481-P3065/70

SMART SERIES OSCILLOSCOPES - 60 & 100 MHz

FLUKE
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N RADIO-ELECTRONICS

ON THE GOVER

s Facsimile machines have been
around for almost half a century.
However, it took the advent of digital
electronics—and the resultant quali-

ty improvement and price reduc-
tion—to bring fax into the main-
stream. Now, consumer-electronics
experts are predicting that home fax
machines will soon become as com-
mon as PC’s and videocameras. To
discover what's behind the tech-
nology and fax machines’ rise in
popularity, turn to page 45. To learn
how they've developed over the
years, from someone who was there
from the beginning, see page 50.

[l iy s O

THE DECEMBER ISSUE
IS ON SALE
NOVEMBER 1

INTERACTIVE TV
Play TV game shows in real time, competing against other viewers, with
this exciting new technology.

RADIO DATA SYSTEM
Get more than just aural information from your FM radio.

BUILD A VIDEO EDIT CONTROLLER
Make clean edits between scenes on your videotapes.

GATED-SYNC DESCRAMBLING
Restore horizontal-sync pulses to gated-sync scrambled signals.

CoMPUTERDIGEST
BUILD A SPEECH SYNTHESIZER
Use National's Digitalker system with your computer.

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) November 1988. Published monthly by Gernsback Publications, Inc., 500-B Bi-
County Boulevard. 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. Al rights reserved
Printed in 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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OPTOELECTRONICS INC.

NEW FREQUENCY

POCKET SIZE g
SIZE:4" Hx3.5" Wx1"'D c : .

MADE IN USA

TO 2.4 GHZ

8 LED DIGITS - 2 GATE TIMES
ALUMINUM CABINET

#TA-100S

AC ADAPTER/CHARGER INCLUDED

EXCELLENT SENSITIVITY

& ACCURACY
r—— AC-DC - PORTABLE
YbQ 100 CL OPERATION

VT woes. cca

\
ol

Small enough to fit into 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 pricel Included are rechargeable Ni-Cad batteries
installed inside the unit for hours of portable, cordiess 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: Police,
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,

|

3 INTERNAL NI-CAD BATTERIES INCLUDED
i
|,

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, < 1ImV,

27MHz to 450MHz includes Ni-Cad batteries and AC adapter .. ... .. .. $169.95
#2400H Model 2400H 10-2400 MHz microwave counter includes Ni-Cad

batteriesand ACadapter . .................... i $299.95 filaneotakic
#CCA Model CCA counter/counter, for debugging, ultra sensitive, < 50 micro

volts at 150MHz1 1-600 MHz with adjustable threshold, RF indicator 5 1_’ U m D D D m

LED. includes Ni-Cad batteries and AC adapter . ............... ...$299.95 C u. u
ACCESSORIES: g— AL a0y 2400H il
#TA-1008 Telescoping RF pick-up antenna with BNC connector .. ... .. .....$12.00 ®
#P-100 Probe, direct connection 50 ohm, BNC connector . ............... ..$20.00 :""" SAE
#CC-12 Carrying case, gray vinyl with zipper opening. Will hold a counter and

#TA-1000S ANLENNA. .. . ..o .$10.00

i - I
ORDER FACTORY DIRECT M"s'e'c v
ARSI 1.800-327-5912 T wisae' | AVAILABLE NOW!
OPTOELECTRONIGCS ING.
Orders to US and Canada add 5% of total ($§2 min, $10 max)
5821 N.E. 14th Avenue Florida residents add 6% sales tax. COD fee $2.
Ft. Lauderdale. Florida 33334 Foreign orders add 15%

CIRCLE 191 ON FREE INFORMATION CARD
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WHAT’S NEWS

of the weld simultaneously.

New laser-welding system uses
fiber-optic cables

A new laser-welding system,
that fires its intense energy
through needle-thin fiber-optic
cables and heats both sides of the

GE ENGINEEJ DR. RICHARD |. HARTLEY adjusts the flexible tips of a new welding
sysiem that carries the power on thin fiber-optic cables and applies the heat to both sides

workpiece simultaneously, is in
use at a General Electric plant in
North Carolina. Each of the 75-
foot-long fiber-optic cables in the
new welding system carries a laser
beam of up to 100 watts of power.

The cables are extremely flexible,
so their tips—the “windows” that
the beams come through—are
easily positioned on opposite
sides of a workpiece.

In 1983, General Electric scien-
tists demonstrated that a fiber-op-
tic cable can carry several hundred
watts of average power without
suffering damage. The problem
was how to injectalaser beaminto
one end of a hair-thin electrical fi-
ber without damaging its protec-
tive coating or melting the glass.
That problem was tackled by Dr.
Marshall G. Jones of the GE Re-
search and Development Center.
He and his associates developed
an “input coupler”—an optical as-
sembly that reduces the ¥-inch
laser beam to the diameter of the
glass fiber in the fiber-optic cable.
Its transmission efficiency is 90
percent.

The new technology is being
used in a GE lighting plant in Gold-
sboro, NC to weld lead wires to
the filaments of electric bulbs
used in auto headlamps. Two con-
ductors, one of nickel-plated iron
wire and one of molybdenum,
must be welded together end-to-
end. The iron wire is about twice
the diameter of the molybdenum.
Applying the heat from both sides
makes a more symmetrical and
stronger joint than that produced
by earlier approaches.

Satellite-TV pirates hit with
$130K damages

U.S. District Court Judge
Thomas E. Scott (Miami, FL)
awarded General Instrument
Corp., HBO, and Showtime,
$130,000 in statutory damages—
and granted a permanent injunc-
tion from rnarketing, using, im-
porting, selling, distributing, abet-
ting, or manufacturing any device
designed to unlawfully intercept
satellite pay-television program-
ming services—against Shaun
Kenny, Bob Cooper, and Network

Productions, Inc. of New Jersey.

Judge Scott awarded $110,00 in
statutory damages against Shaun
Kenny, $20,000 against Bob
Cooper and Network Productions,
and plaintiff attorneys’ fees that
will be determined at a later hear-
ing in Miami.

The suit was filed by Cable/
Home Communications Corp. (a
subsidiary of General Instrument
Corp.), Home Box Office, Inc.,
Showtime/The Movie Channel,
and M/A-Com, Inc. It alleged that
Network Productions, Kenny, and

www americanradiohietory com

Cooper had violated U.S.-
copyright laws and infringed upon
copyrights of the VideoCipher de-
scrambling technology that is
used to deliver subscription pro-
gramming to the home satellite-TV
market.

It further alleged that Cooper,
Kenny, and Network Productions
had violated the Federal Commu-
nications Act, that prohibits the
design, manufacture, marketing,
and use of devices intended to re-
ceive encrypted signals without
authorization. R-E
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Now enjoy live per-
formance sound
with this Sherwood
Optimum Digital
Receiver with “Sur-
round Sound” and
the Sherwood Auto
Reverse Double
Cassette Deck. By
adding additional
speakers to the =2

back of your room you can create “surround sound”!

RECEIVER SPECS:
- 3-way speaker switching.

- Quartz-locked computerized tuning. CASSETTE swing.

- 16 station presets. « Auto scan tuning. RECEIVER DECK - Touch responsive right hand strum

- 35 watts per channel Manufacturer's  Manufacturer's : strings. Manufacturer's
ng&ﬁgig&gﬁ e Suggested Retail Suggested Retall + Full manual fingerboard. Suggested Retall
- 3 auto reverse playback modes $219.95 $329.95 » Built-in speaker/amplification system. $349.95

- Dolby B & C. - Remote capabilliity.

- Bidirectional automatic music search.
« 2 dubbing speeds

- Full logic tape control.

- Both have Full Factory Warranty.

- All are Factory New! Factory Perfect!

GTE CORDLESS

PHONE

Always have access to those important
calls by taking the GTE Cordless Phone
along! Take it from room to room in
your home or office building. It even
goes outside and you still get a clear,
crisp conversation.

- Handset operates up to approx. Manufacturer's
1000 ft. from base unit. Suggested Retail
- Paging from base to handset. $99.95

« Preset security code

- One-touch redial of last number

+ Tone/puise dialing.

- Model #: 3100. - Color: Beige.

- Factory serviced, but like new!
- 90 Day Limited Warranty!

DAMARK PRICE:

°99

Order No. B-882-107771
Insured Ship/Hand.. $6.00

DIGITAL RECEIVER
w/ "SURROUND SOUND"

CASSETTE DECK

DAMARK PRICE:

*129

Order No. B-882-107672
Insured Ship/Hand.: $9 50

ST

MU ,
LIQUIDATE

AT FAR BELOW
DEALER COST!

AUTO REVERSE

DAMARK PRICE:

*198

Order No B-882-107680
nsured Ship/Hand - $11 00

AMBICO

manual.

MTS STEREO
DECODER

Add stereo excitement to your TV

viewing with this state-of-the-art

Ambico MTS Stereo Decoder. Cre-

ates TRUE stereo for most TV's! All

cables included.

» Works with any tuner for TV (CATV cable
converter, VCR, remote TV tuner. TV with MPX
output).

» Automatically decodes stereo Manufacturer's

signals broadcast through  Suggested Retail:
antenna or cable. $129.00

« Slim, compact size: 9,75"Wx
7Dx1 5H. DAMARK PRICE:

549

» All necessary cables

included.
» FULL 90-DAY Order No. B-882-102624
WARRANTY! {nsured Ship/Hand.: $6.00

5§ 0 B8 0 B 0 B | 1 1 2 R B 0 B 3B J )

UNISYNTH XG-1

IT'S THE INSTRUMENT OF TODAY! Digital
synthesizer voices, stringless membrane
fingerboard, digital drums and electronic
tremolo put the UNISYNTH in an entirely new
category of guitar technology! Features an
exciting “Auto-Play” function for anyone that
wants to play guitar but doesn’t know how!
In just minutes you’ll be playing the
guitar of today!

» Easy-to-follow, step-by-step operation

- One Year Warranty!
- Factory New! Factory Perfect!

PUBLIC NOTICE:
Due to a variety of reasons, {overproductions, dis-
continued lines, Etc...) manufacturers & distributors
get STUCK with inventories that must be liquidated.
DAMARK walks in, lays down cash, and takes the
entire inventory. This is how we can offer you
products at BELOW DEALER COST! Just LOOK
atthe values below and order today - QUANTITIES
ARE LIMITED!

ELECTRONIC
GUITAR

- 6 different synthesizer voices: Guitar I, I,

Synth, Vibes |, Il & Brass.

» 8 rhythm patterns including rock, disco,
latin, 8 beat, ballad, waltz, 16 beat, and

DAMARK PRICE:.

*99

Order No B 882-105973
Insured Ship/Hand. $9 00

CODE-A-PHONE

PERSONAL ANSWERING SYSTEM

Keep in touch with those important
messages while away from your
phone! Sleek & compact, this func-
tional answering machine will prove
to you over & over again how valuable
it really is! Manufacturer's

- “Beeperless” remote control. Suggested Retail:
« Personal access code. $109.95

- Remote turn-on.
DAMARK PRICE:

- Personal memo record.

- Voice-activated recording.

- One-touch message playback. $ 59

- Factory Serviced, but  CGrder No. B-882-106815
like new! Insured Ship/Hand.” $5.00

- Fult Factory Warranty!
(5 0 R B B B 0 |

FOR FASTEST SERVICE 'wmmmmm == =
o -— PRODUCT ITEM NO QTY. PRICE S/H/I TOTAL
CALL TOLL FREE = SHERWOOQD Receiver B-882-107672 . $129 $9.50 —
1-800-950-9090 SHERWOOD Doubie Deck | B-882-107680 | 5198 [$11.00
SUZUKI Electronic Guitar | B-882-105973 $99 $9.00
GTE Cordless Telephone | B-882-107771 $59 $6.00
NAME AMBICO Stereo Decoder | B-882- 102624 $49 | $6.00
ADDRESS CODE-A-PHONE B-882-106815| | $58 | $5.00 _{
CITY ST ZIP CORPORATE OFFICE (612) 560-5415 SUB TOTAL
PHONE DELIVERY TO 48 U S, CONTINENTAL STATES ONLY in MN add 6% Saies Tax
Total S/H/I
] Check/Money Order [ VISA ToTaL
[] MasterCard [T] Discover CARD NO EXP. DATE

B scic To: DAMARK INTERNATIONAL, INC., 6707 Shingle Creek Parkway, Minneapolis, MN 55430 [l
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VIDEO
NEWS

® Downsizing 8mm. If you think you've seen
some miniature VCR’s and camcorders, you ain't
seen nothing yet. Sony—which only recently
introduced the 8mm Video Walkman, combining
an LCD-color TV with an 8mm VCR (Radio-
Electronics, September 1988)—has now
developed an 8mm tape-transport mechanism
occupying only one-third the space of original
versions. The head drum is only about 1.05
inches in diameter—so small that it largely fits
inside the cassette when recording or playing.

One of the secrets of Sony’s miniaturization is
cutting the drum size from 40 mm to 26.7 mm.
That increases the tape wrap around the drum to
R9R degrees from 190 degrees and doubles the
number of video heads to four With that move,
Sony obviously hopes to win the miniaturization
race with the VHS-C format. (The VHS group has
already miniaturized the drum, increased the
tape wrap, and doubled the number of heads). The
VHS-C drum may now be down to its irreducible
minimurm.

In addition to reducing the head-drum size, all
other components in the 8mm deck have been cut
in size and weight. The new mechanical assembly
is claimed to have one-half the weight (6.5
ounces), one-third the volume, and one-half the
thickness of original 8mm mechanisms. Sony is
offering the new transport to other
manufacturers. It should show up in recorders
some time in 1989.

® Cable and HDTV. Like the broadcasters,
cable-TV systems are looking at the prospects for
high-definition TV and will conduct their own
tests soon. Two major cable entities—American
Telecommunications Co. and Home Box Office,
both subsidiaries of Time, Inc.—have outlined
their view of attributes to be considered for a
cable HDTV system:
® At least 850 lines of horizontal and vertical
resolution in both static and moving images;
® Occupancy of one 6-MHz RF channel,
® Need for “little or no rebuild” of the typical
cable system,

DAVID LACHENBRUCH,
CONTRIBUTING EDITOR

® Ability to coexist with standard channels on a
cable system;

® Adaptability to future evolutionary picture
improvements;

® Ability to accommodate real-time, live HDTV
programming;

® Fasy interface with HDTV program-production
systems;

® Four CD-quality audio channels;

@ Built-in scrambling system,;

® Ability to be delivered to cable systems by
satellite;

® Recordable on VCR's and optical discs.

Those two cable entities envision “multi-
standard” TV receivers designed for a “family of
HDTV transmissions,” from broadcast, cable and
VCR sources.

® More 35-in Tubes, There’s only one place in
the world where 35-inch color-picture tubes are
being manufactured for the global market—and
that's the Kyoto, Japan, plant of Mitsubishi
Electric. That largest mass-produced tube
(known as 37-inch in countries that use over-all
diagonal instead of picture-diagonal
measurement) is made with special glass, in a
heavily automated plant. The result is a tube
weighing 132 pounds, as compared with 330
pounds, if it were made using materials and
methods used in smaller tubes. Mitsubishi will
turn out about 130,000 of those giants this year—
some 100,000 going into Mitsubishi sets and the
rest sold to other TV-set manufacturers, including
JVC, Sharp and Zenith. Although the American
picture-tube industry is expanding to produce
tubes with diagonal measurements up to 32
inches, none of the U.S. manufacturers plan to
make tubes as big as Mitsubishi’s giant. The
demand for 35-inch tubes is greater than the
supply, and Mitsubishi is expected to increase
production in 1989.

Is anything bigger on the way? Sony has
demonstrated a prototype 43-inch Trinitron but
has given no availability information. Mitsubishi
experimented with a 43-inch tube, but shelved

www americanradiohistorv com



the project when it was determined that a set
that big will not fit through the doors of most
homes.

® Videodisc “Singles.” A new lower-cost type
of videodisc has been approved by the Laserdisc
group in Japan and is being explored in the
United States and Europe. The 8-inch, one-sided
“single” disc is made of polycarbonate material
instead of the traditional acrylic and provides 20
minutes playing time. Today's two-sided 8- and
12-inch discs must be pressed in special plants—
where capacity is limited—and consist of two
discs glued together. The new singles can be
pressed in many compact-disc plants—that
currently have excess capacity—and are
inherently cheaper to produce. The new discs are
compatible with all existing laserdisc players and
are similar in many respects to the 5-inch CD-
Video discs that provide up to six minutes of
video and 20 minutes of digital audio. It's not
known when the new 8-inch video singles will be
available.

® Tubeless Projection TV. Projection
television could lose its cathode-ray tubes and
gain a light bulb. Sharp has demonstrated a TV
projector that uses three 3-inch liquid-crystal
displays as lightvalves—one for each primary
color—and whose picture size is variable from 20

to 100 inches in diagonal measurement. A newly
developed 100-watt lamp providing 6,600 lumens
of white light is the light source, with a claimed
life of more than 2,000 hours. The picture is still
rather coarse—92,160 pixels—but the contrast
ratio is 100:1. The projector looks more like an
old magic lantern than a TV set. Sharp says it
will be on the market in Japan next spring. Other
companies are also working on three-LCD
projection systems and one American company,
Comtrex International, is marketing a single-LCD
projector at $2,295.

]

® Bigger LCD TV’s. Flat-screen TV sets are
getting bigger. Although few LCD color-TV’s today
are bigger than about 3 inches in diagonal
measurement, they’ll be growing soon. Hitachi is
selling a 5-inch model in Japan, and Casio plans
to introduce one with a 6-inch screen there this
year. A 6.3-incher with 300,000-pixel resolution
is in the works from Hitachi, and both Hitachi
and Casio say they're working on 7-inch models.
Hitachi’s uses non-interlace scanning for higher
resolution. They're both said to be due next year.
Next will come a 10-incher, also from Hitachi.
The biggest surprise, however, was Sharp’s
demonstration of a 14-inch LCD color-TV with a
picture claimed to be comparable to that of a CRT
set—and scheduled for introduction as early as
next spring. R-E
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Test Clips For Every Purpose.

Your Electronic Specialty Products dis-
tributor has a wide selection of 3M Test
Clips in quantities from one to 1,000.

Test DIP ICs, SOICs, PL.CC ICs and
LCC ICs. 3M Test Clips make hard-to-
reach leads accessible. Used for lab and
field service, prototyping, production
testing and QA/QC inspection, 3M Test
Clips are a must for any complete
electronics tool kit or bench.

CIRCLE 76 ON FREE INFORMATION CARD

Every 3M Test Clip is designed for
easy, positive attachment on today’s high  3M Electronic Products Division
density boards. And we build them with
the type of reliability you’ve come to
expect from 3M.

Electronic Specialty Products

9325 Progress Parkway
Mentor, Ohio 44060

For the name of your nearest 3M
Test Clip distributor, call toll free
800-321-9668 or (216) 354-2101 in Ohio.

We’ve Packaged Our Solutions.

Worldwide Sponsor
1988 Olympic Games

Q505
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An affordable portable i

Price/Bandwidth
$4995 100 MHz 2230 DSO; 20 MS/s, 4K Record Length, 100 ns Glitch Capture, Cursors, CRT Readout, GPIB or RS-232-C Option
$3995 60 MHz 2221 DSO, 20 MS/s, 4K Record Length, 100 ns Glitch Capture, Cursors, CRT Readout, GPIB or RS-232-C Option

$2995 60 MHz 2220 DSO, 20 MS/s, 4K Record Length, 100 ns Glitch Capture, GPIB or RS-232-C Option

$2995 100 MHz 2236 Two Channel, Counter/Timer/DMM, Dual Time Base

$2395 100 MHz 2246A Four Channel, Store/Recall of 20 Front Panel Setups, Auto Setup, Smart Cursors™ Dual Time Base

$2395 50 MHz 2210 DSO, 20 MS/s Sample Rate, 4K Record Length

$1795 100 MHz 2245A Four Channel, Auto Setup, Cursors, Dual Time Base

: 51595 100 MHz 2235 Two Channel, Dual Time Base

Check the prices
and performance. You'll find
the best measure of both in
Tek 2200 Series Oscillo-
scopes. Ten scopes with
bandwidths ranging from 20
to 100 MHz. Two and four
channels. Analog and digital. |
And prices starting at just |
$695.

Select for such features
as automatic setup, time
and voltage cursors, built-
in DMM functions and dual
analog/digital capabilities
at the push of a button.

These are scopes you'll
appreciate for their well-
proven reliability, achieved
through simplified, practical
internal design. They come
complete with probes and
comprehensive Tek warranty
that includes the CRT.

Copyright © 1988, Tektronix, Inc. All rights reserved. TAD-903-B

www americanradiohistorv com



ight within your range.

Industrial-quality test  ~ ——————
instrumentation starting
at $295.

Ask those who own, use
and rely on one—on the
bench or in the field. Theres
just no substitute for genuine
Tek quality. At any price. And
at these prices, all the better.

Order one to go. Ask your
Tek representative to set up a
demo. Or call Tek direct. No
need to settle for less when
there’s a top quality Tek
portable with perform-
ance and price right
within your range.

For easy ordering
or more information,
call Tek direct:

1-800-426-2200 |

Tektronix

COMMITTED TO EXCELLENCE

CIRCLE 92 ON FREE INFORMATION CARD
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Z-80 UPGRADE

I have an old Z80-A based Morrow
MicroDecision MD3 and | would
like to modify it to run at 8 MHz with
a Z80-H. I'm planning on replacing
all the original memory with faster
chips (120 ns) but in studying the
data sheets, | keep coming across
two timing specifications—access
time and cycle time. I know what
access time is, but | don’t know what
cycle time refers to.—C. M., Austin,
TX

When you decide to use DRAM
in a circuit design you’'re really
opening a can of worms. While it’s
true that they save board space,
power, and money, there’s no get-
ting around the fact that using
them can be a one way ticket to the
rubber room.

Speeding up a computer re-
quires more than just changing the
CPU, clock, and DRAM. Those are
the obvious things but there are
some subtle ones as well, and try-
ing to find the problems they
cause can produce an unbelieva-
ble amount of brain damage.

Using 120-ns DRAM with an 8-
MHz clock means that you won't
be getting any grief due to access
time. It also means that the cycle
time is only of academic interest
but, since you asked, here’s the
deal.

The timing chart in Fig. 1is an
abbreviated version of all the vari-
ous DRAM parameters. One look
at the address lines will show you
that a lot of stuff has to happen
before you can get to the data. The
row address and column address
have to be sequentially presented
to the address pins and strobed
into the internal latches by ras and
cas. Once the DRAM has the ad-
dress stored, it needs some time to

WRITE TO:

ASK R-E
Radio-Electronics
500-B Bi-County Blvd.
Farmingdale, NY 11735

Srac
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FIG. 1

access the particular cell and make
it available for either a read or a
write.

The time it takes to get from ras
(row address strobe) to the point
where data shows up is the “access
time,” usually referred to as t, 5 in
the data books. The data stays valid
for a predefined amount of time
known as t,, (the data hold time).
Toward the end of that period, the
internal latches have to reset
themselves to be able to accept
the next ras pulse. That is known
as the ras precharge time (tg,), and
the DRAM won’t accept another
address until after tg,, has passed.

If you're repeatedly accessing
memory and you want to do it as
fast as possible, the chip’s access
time gives you only part of the sto-

www americanradiohietory com

ry. The access time tells you how
quickly the data will show up when
you address the chip but you can't
get data from a different address
until tg,, has passed. The minimum
amount of time that has to pass
between ras pulses is the cycle
time (tyc).

Most data sheets will give you
tec, but a good rule of thumb is
that:

tac = trac * ton * trp

The cycle time is actually a little
less than that since there are over-
laps, but it’s close and gives you a
worst-case figure. If you want to
learn more about DRAM, check
out the “Drawing Board” series on
these devices that started back in
May 1987.



What has to be done to speed
up a computer varies from ma-
chine to machine. Unfortunately
it’s the subtleties that are different.
The things to watch are ROM
speeds, 1/0, and video on the
hardware side and time-sensitive
BIOS routines in the firmware.
And get yourself a commented
BIOS tisting since journeying
through the BIOS without one is
just about impossible.

SPARK-GAP CAP?

When salvaging components from
discarded TV sets, | often run across
funny looking components that are
noted as “spark-gap capacitors” on
the parts list or schematic. 1 can't
find any mention of those parts in
any TV theory and servicing man-
uals. What are they?—D.H. Van-
couver, BC.

Spark gaps may be needed at
any number of points in a TV cir-
cuit. They protect low-voltage and
delicate components against
damage from high-voltage surges
and transients. They are simply
two small pointed or rounded
electrodes fixed in position in a
ceramic packaging, and they fre-
quently resemble a disc capacitor
to the untrained eye.

A voltage surge or a transient
voltage that attempts to rise above
a safe value, arcs across the spark
gap’s electrodes, which guide the
voltage surge or transient around
the circuit or the components
being protected.

You may find spark gaps be-
tween picture-tube cathodes and
ground; to discharge high-voltage
picture-tube transients and to pre-
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T ANTENNA FILTER ASSEMBLY
FIG. 2

vent damage to other compo-
nents. You may find them in color
amplifiers, horizontal-deflection
circuits, and very often in the TV-
antenna matching and filter net-
work, as shown in Fig. 2.

Networks R1/C1 and R2/C2 are
Capristors; safety devices consist-
ing of a spark gap, high-voltage ca-
pacitor, and high-value resistor, all
in parallel. The Capristors prevent
shock hazards at the antenna
terminals of TV’s that don’t have
isolating-type power transfor-
mers. The capacitors have a reac-
tance of around 18 megohms ai
line frequencies and are, in effect,
open circuits. At TV frequencies,
the capacitors appear as short cir-
cuits with reactances of less than
20 ohms across the VHF band.

Resistors R1 and R2 protect the
capacitors against being punc-
tured by high electrostatic charges
that may build up on the antenna
during thunder storms. The re-
sistors permit the charges to leak
off to ground before they can
reach damaging levels. The spark
gaps protect the capacitors against
fast-rise high-voltage charges that
may not be discharged fast
enough through the resistors. The
Capristors may resemble a disc ca-
pacitor with two small “horns”
protruding from the top. R-E

!

Model SP100

‘43
Switchable 1X-10X .. .... ]

Performance
Guaranteed

roges e, [TF1

9178 Brown Deer Road
San Diego, CA 92121

Call toll free for informa-
tion and free catalog:
1-800-368-5719
1-800-643-8382 in CA

1-800-462-9520 LA

Or Phone Toll Free for the Distributor Nearest You

contact east Metermaster

1-800-225-5370 1-800-962-8128
(508) 682-2000 MA (213) 685-4340 CA

aen

1-800-535-9593

ALCOTRON§

oA AaTED

Specialized <

FRODUCTS COMPANY | _ =

1-800-527-5018 1-800-363-6592 Canada

(617) 879-7650

JENSEN" TOOLS INC.

{602) 968-6231

(214) 550-1923 TX 1-800-363-7601 QUE
B C S ELECTRONICS
LIMITED

(416) 661-5585

LESTCON INE.

(503) 283-0132 OR, (206) 223-1133 WA

/Iu/m ELECTRONILS .

4 SUBSIDARY OF FALL MARK ELECTRDD

1-800-433-5700, (817) 336-5401 TX

ORDER FROM THESE DISTRIBUTORS =g
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LETTERS

STILL MORE ON THE MACRO-
SCRUBBER

I built the Macro-Scrubber that
appeared in the December 1987 is-
sue of Radio-Electronics. It is a
good circuit, but it has some flaws
that | corrected.

In the July 1988 issue, a letter
from Robert Maslak called out the
fact that the 14 microsecond win-
dow of the original circuit failed to
filter out a lot of the Macrovision
pulses. | implemented his circuit
fix and found that it took care of
most of the problem. However, |
wanted to find a further fix that
would take care of the Macrovision
pulses at the very beginning of the
vertical-blanking interval. That can
be done with the addition of a few
more parts. Rather than change
the crystal, as Mr. Maslak sug-
gests, | changed 1C4’s count by
cutting and jumpering to a count
of 9. See Fig. 1.

The philosophy of operation is
based on triggering IC13 one shot
by a pulse that is at the beginning
of the vertical blanking. Because
there is no pulse generated at the
beginning of the vertical interval, a
way to create one is needed. If the
vertical-sync serration pulse (IC6
pin 12)—which occurs 190 micro-
seconds into the vertical interval—
is used to synchronize a free-run-
ning pulse-delay generator, a cir-
cuit approach is defined.

If the vertical-sync serration
pulse is inverted and applied to
the reset line of a 4060 (1C12, a bin-
ary counter and oscillator) that is
set to the correct frequency, then
the trigger pulse from 1C12 for 1C13
will be at the right time. Because
IC12 stops counting during the
vertical-sync serration-reset pulse,
the correct delay from 1C12 pin 1
must be 16.2856 milliseconds. That

LETTERS
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translates to an oscillator frequen-
¢y of 125.75 kHz. That oscillator fre-
quency is determined by R25, R27,
and C22. The 4060 gives a precise,
repeatable long delay, that would
be difficult to get using a one-shot
approach. The fixed resistors
should be 1% and the capacitors
should be NPO ceramic for tem-
perature stability.

Circuit adjustment is best ac-
complished using an oscilloscope.
If the pulse from IC13 pin 3 is used
to sync the video-out signal (ap-
plied to the input of the scope),
R25 is adjusted so that the trace
just begins at the vertical-blanking
interval. Next, change the scope
inputto IC13 pin 3, and change R30
until the pulse length is one ver-
tical interval long, that would be
1.33 milliseconds.

www americanradiohistorv com
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That circuit modification is all
that is necessary to remove all of
the Macrovision pulses. Observa-
tion with a scope shows a com-
plete video “cleanup”—but the
actual viewing on TV passes the
“acid test.”

JACK SLAGER
N. Hollywood, CA

THE DEBATE CONCLUDES

In a letter to Radio-Electronics
(September 1988), Richard A.
Bowen claimed that “If Mr. Mims
had his way, possessing an ordi-
nary pencil would be against
federal law as it could be used as a
weapon to kill.” Gosh, | hope not.
All those hand-lettered books | do
for Radio Shack are written with—
you guessed it—a pencil.

I can live with Mr. Bowen'’s “pen-



cil-cide” charge since it's so silly.
But in the remainder of his letter,
Mr. Bowen totally misrepresented
some statements | expressed in
the November 1987 and May 1988
issues of Radio-Electronics.

At issue was the October 1987
cover story, “Build This Laser Lis-
tener.” Its lead paragraph warned
that “Breaking and entering to
plant a listening device...can earn
someone a long jail term.” The ar-
ticle then suggested that “A better
and safer way to bug a room is to
use a laser beam to eavesdrop ona
window from across the street.”
Furthermore, a heading presented
the device as a means “...to listen
in to anything, anywhere, any
time.”

What Radio-Electronics did not
tell its readers is that bugging a
room with a laser can also earn
someone a long jail term and
heavy fines. Nor did Radio-Elec-
tronics warn its readers that it is a
violation of federal law and many
state laws to even build or possess
an electronic device whose sole
purpose is eavesdropping.

That is the key point of my pre-
vious correspondence. | don’t
have any problem with articles
about laser eavesdropping; |'ve
written several myself. | have also
demonstrated laser eavesdrop-
ping on several local and national
television programs. However, |
part company with Radio-Elec-
tronics and Mr. Bowen when they
endorse the violation of federal
and state laws.

How would Mr. Bowen react if a
curious neighbor aimed the Laser
Listener at his bedroom? How
would Radio-Electronics feel if I, a
columnist for Modern Electronics,
aimed it at Radio-Electronics’ edi-
torial offices?

I know exactly what V'll do if
someone aims a Laser Listener at
my office! First I'll place a corner
reflector in the beam to overload
the detector. Then VIl get my in-
frared viewer, sneak up on the
eavesdropper, and zap him with a
Radio-Electronics stun gun. Finally,
Ill tie up the culprit with my wire-
wrap tool, stack him on a fire-ant
mound, and call the law. If he
comes back again, I'll dust off the
light-seeking rocket | built back in
1967 and see if it still works.
FORREST M. MIMS, 111

Radio-Electronics does not en-
dorse the violation of any federal
or state laws. Our rather sensa-
tional opening to the Laser Lis-
tener story was meant to be taken
tongue-in-cheek—anyone who
tries to bug a room with a visible
laser deserves what he gets! In
hindsight, we should have been
more responsible. Fortunately,
our lLaser Listener’s sole purpose
was not eavesdropping. Its pur-
pose was to give our readers a way
to experiment with communica-
tions by using modulated light
beams.—Editor

SURROUND SOUND KUDOS

| read, with interest, the letters
from Mr. Dressier and Mr. Wood
(Radio-Electronics, June 1988), con-
cerning the theory and applica-
tions of surround sound. | am a
retired electronics technician, and
| have the finest audio and video
components. I’ve had access to
several high-priced commercial
surround-sound decoders. | also
read your article concerning sur-
round sound (April 1988), and built
the decoder you presented.

EARN YOUR

THROUGH HOME STUDY

Our New and Highly Effective Advanced-Place-
ment Program for experienced Electronic Tech-
nicians grants credit for previous Schooling and
Professional Experience, and can greatly re-
duce the time required to complete Program and
reach graduation. No residence schooling re-
quired for qualified Electronic Technicians.
Through this Special Program you can pull all ot
the loose ends of your electronics background
together and earn your B.S E.E. Degree. Up-
grade your status and pay to the Engineering
Level. Advance Rapidly! Many finish in 12
months or less. Students and graduates in all 50
States and throughout the World. Established
Over 40 Years! Write for free Descriptive Lit-
erature.

COOK’S INSTITUTE

OF ELECTRONICS ENGINEERING

@IE 4251 CYPRESS DRIVE
E  JACKSON, MISSISSIPPI 39212
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SAVE

BUY DIRECT

15-DAY FREE TRIAL

| MAX 1.3G
Frequency Counter

+ 50 Hz to 1,300 MHz

response

» 8-digit LED
display

« Handheld

+ Antenna

$199

Our new MAX 1.3G frequency counter
is as small as a calculator, but big in
performance. This hand-held, battery-
powered counter goes wherever you
need accurate, reliable, simple opera-
tion. And we're offering the MAX 1.3G
at our incredibly low catalog price of-
only $199. Our new catalog also offers
a large selection of electronics testing
and prototyping equipment at low
direct-from-the-factory prices. .. prov-
ing you really can buy the best for less!

"Call TOLL-FREE

1-800-345-6251

(1-800-445-6250 in Connecticut)

To order your MAX 1.3G at our low
catalog price simply call our toll-free
order line, mention this ad and have
your Visa or MasterCard ready. Or
send your check with the coupon
below.

There’s a lot in our new catalog that
will interest you. Send the coupon
below and we’ll put you on our

O Enclosed is my check
for the MAX 1.3G.
(CT and CA residents inchide state sales tax.)
O Please send me your new
Global Direct Catalog.

| I
| I
: |

I
| I
| Name I
I I
| I
I I
| I
| I

I

Company N
Address
City State T Zip
. ® Global Specialties
/ Mail Order Division
- PO. Box 1405
L New Haven, CT 06505
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After making many com-
parisons, | find Radio-Electronics’
decoder excellent. My family and
friends have truly enjoyed the re-
sults. | completely agree with the
author that noise reduction and
time delay are not necessary for
home use. | also like having the
ability to remove the 7-kHz cut off
for certain applications.

WALTER RASKOFSKY
Bloomfield, NJ

L/C METER ENHANCEMENT

Thanks to the thoughtfulness
and expertise of one of your read-
ers, Ken Walters, an important im-
provement in the reliability of my
“L/C Meter”(Radio-Electronics, July
1988) was brought to my attention.
I’d like to pass that information
along o other readers.

At large values of capacitance
(greater than 25,000 pF) erratic op-
eration may result due to a “spike”
in the output waveform of the
LM311 oscillator. Mr. Walters was
smarter than I in that he read the
LM311 application notes. (As they
say, “if all else fails, read the

instructions.”)

If you experience erratic opera-
tion at large values of capacitance,
or are unable to successfully cali-
brate the unit because the fre-
quency appears to be twice what |
specified on the calibration capac-
itor, the cure is to solder pins 5 and
6 of the LM311 (8-pin DIP) together.
Pins 5 and 6—intended for con-
nection to an offset-balance po-
tentiometer—act as parasitic in-
puts if they are not used.

The soldering can be done on
either the top or bottom of the
board, as you see fit. The problem
seems to occur most on units that
have a socket for the LM311. All
assembled units | ship in the fu-
ture will have that modification.
Those units already shipped oper-
ate up to 68,000 pF, as thatis what |
used to calibrate them.

NEIL W. HECKT
5211 117th S.E.
Bellevue, WA 98006

...ON A CLEAR DAY
An even simpler way of finding
true north than that shown in “Ask

R-E” would be to use a magnetic
compass and find out the compass
deviation from true north from
your county surveyor, a nautical
map, or at the public library. The
deviation can be either plus or
minus—so you have to be sure to
get that right.

You can also find true north
using a simplified method of the
process shown in Figure 1in Sep-
tember’s “Ask R-E” column. Drive a
thin stick in the ground so that it
stands 2 or 3 feet straight up and
down. Put a small stone to mark
the point where the tip of the
shadow falls. Wait until the shad-
ow moves a couple of feet and
place another stone at the tip of
shadow.

Next, sight along the line be-
tween the two markers, and draw a
straight line to the point where the
line passes closest to the stick. A
line from the base of the stick to
that point would indicate true
north.

You do need a sunny day.

ROY A. NORMAN
Brunswick, GA R-E
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MODEL 2125 Products Intemational Inc.

Oscilloscope, 20MHz Dual-
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Reg. $620.00 SALE $478.95
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Sitver Spring, MD 20910 U.S.A.
(800) 638-2020 (301) 587-7824
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Complete B & X Line Available,
“Call for your Price Quotations"

R
# " CRAMOLIN

Even the finest equipment in the world cannot guarantee noise-free operation.
One “dirty” connection anywhere in the electrical path can cause unwanted
noise or signal loss.

“MORE THAN A CONTACT CLEANER”

CRAMOLIN® s a fast-acting, anti-oxidizing lubricant that cleans and
preserves all metal surfaces, including gold.

When applied to metal contacts and connectors, CRAMOLIN® removes
resistive oxides as it forms a protective molecular layer that adheres to the metal
surfaces and maintains maximum electrical conductivity.

CRAMOLIN® - USED BY THOSE WHO DEMAND THE BEST:

Bell & Howell Hewlett Packard MCI{Sony) Nakamichi
Boeing John Fluke Mtg. Motorola RCA
Capitol Recards Mcintosh Labs NASA Switchcratt

SINCE 1956

ICAIG LABORATORIES ..

1175-0 Industrial Ave., (P.O. Box J) - Escondido, CA 92u25-0051 U.S.A, {619) 743-7143
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NEW! Medasure to the MAX
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first Test Bench

you can hold in your hand

For $139.00 you ca
replace a bench
full of instruments

Micro-minigharization strikes againt-
{B&K-PRECISION has cambined the capa-
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REASONS FOR
SELECTING CIE

B Approved for educational
benefits under the Gi. Bill
for Veterans and other
eligibie persons.

B CIE provides printed job
resumes, letters of recom-
mendation, and lifetime
Employment Service for all
graduates at no extra
charge.

B State-of-the-Art laborctory
equipment is yours to keep
and it comes assembled,
ready for hands-on-
experiments.

B Only CIE offers an
Associate Degree program
based on actual study
time used. The faster you
complete your degree, the
less your overall tuition.

B Upon graduation, CIE offers
you free preparation to
pass the Certified Elec-
tronics Technician Exam.

CLEVELAND INSTITUTE OF ELECTRONICS 1776 East 17th Street « Cleveland Ohio 44114
PHONE TOLL FREE 1-800-321-2155 / In Ohio 1-800-523-9109




tronics field and related indus-

tries have been growing at an
incredible pace. And today, a
career in electronics offers more
opportunities and greater rewards
than ever before.

Just ask any of the many
graduates of the Cleveland Insti-
tute of Electronics whe have landed
high-paying positions with aero-
space, computer, medical and
communications firms. They'll tell
you success didn't come easy. . .
but that CIE made it all worthwhile.

PECIALIZED
TRAINING Cie isn't just

another be-everything-to-everybody
\ correspondence school. We're
\ accredited by the National Home
A\ Study Council. And with more than
A\ 1100 graduates each year, we're
\ the largest independent home
\ study school specializing
\ exclusively in electronics. CIE
has been training career-
minded students like your-
self for over 50 years and
we know the business
inside and out.

For the last few years, the elec-

o

Some courses featfure the CIE Microprocessor
Training laboratory, an integral part of com-
puters. You'll gain all the practical experience
needed to work with state-of-the-art equip-
ment of today and tomorrow.

A CAREER IN ELECTRONICS STARTS‘WITH CIE.

RACTICAL
TRAINING ciE students learn

by doing, using sophisticated elec-
tronic learning tools that we've
designed and developed. One
such tool, our 4K RAM Microproces-
sor Training Laboratory, teaches
programming, interfacing and lets
you work with a broad range of
computers in a way that working
with a single, stock computer
simply can't.

We combine that valuable hands-
on training with our unique Auto
Programmed®lessons, designed fo
teach you step-by-step and prin-
ciple-by-principle. The result is
practical training. . . the kind of
experience you can put to work in
the marketplace.

Accredited by the Accrediting Commission of the

ERSONALIZED

TRAIN/NG While some of our

students have a working know-
ledge of electronics others are just
gefting started. That's why we have
10 career course levels from Basic
to Advanced. They let you start
where you want. Learn at your own
pace. And learn as much as you
like. You can even earn an
Associate in Applied Science
Degree in Electronics. And when
you need help, our trained profes-
sionals are on hand 1o assist you
by phone or mail.

Learning electronics isn't easy,
but getting started is. For a CIE
catalog and enrollment informa-
tion, just mail the coupon below.
Or call toll-free 1-800-321-2155. In
Ohio, call 1-800-523-9109.
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National Home Study Council, Washington, DC. el

. 2 K R N R R _J "

i
i | i
| my CIE school catalog including defails
| about the Associate Degree program.
Print Name

Address Apt.

City State Zip

Age _ Area Code/Phone No. i

Ci

Check box for Gl. Bulletin on Educational Benefits
] Veteran [ Active Duty

MAIL TODAY!

CLEVELAND INSTITUTE OF ELECTRONICS
1776 East 17th Street, Cleveland, Ohio 44144
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EQUIPMENT REPORTS

Command
Communications TF500
Autoswitch

Only one phone line is
needed to automatically
handle a fax, a computer,
an answering machine, and
a conventional telephone.

ADD UP THE MONTHLY CHARGES FOR
all the telephone lines needed for
the electronic gadgets used in the
modern business office and you're
looking at the reason why many
smaller enterprises have avoided
fax machines, computers, and
even order-taking recorders.

But use a device called a TF500
Autoswitch, from Command Com-
munications, Inc, (8000 E. Girard
Ave., Suite 420, Denver, CO 80231)
and, as shown in Fig. 1, you need
only one telephone line to handle
up to three office machines, as
well as a telephone and its exten-
sions.

A “Black box”

The TF500 Autoswitch, which is
housed in a cabinet 6.87"W X
2.62"H x 6.37"D, is completely

INCOMING
TELEPHONE ——

AUTOSWITCH TF 500

CIRCLE 48 ON FREE INFORMATION CARD

automatic—there are no operating
controls. On the rear apron are
five telephone-type modular jacks
labeled TELEPHONE LINE, PRIMARY AN-
SWER, PHONE, FAX, and AUXILIARY.
(The auxiLiary connector is usually
used for a personal computer.)
The front panel has LED indicators
labeled ON, PRIMARY ANSWER, FAX,
and AuxiLIARY. The primary answer
device is assumed to be a con-
ventional telephone-answering
machine.

The unit actually provides two
automatic modes: one for “busi-
ness hours,” the other for “after
hours,” the primary difference
being that it is assumed the tele-
phone-answering machine will be
turned off during business hours.

During business hours, the au-
toswitch assumes that the switch-

~ S ——.
I
ANSWERING MACHINE

LINE
TF500

m TELEPHONE
/ COMPUTER
\

FAX
MACHINE

FIG. 1
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ing will be primarily between a
telephone and a fax machine;
hence, the autoswitch answers the
call on the first ring and listens for
the 1100-Hz tone that is transmit-
ted by an autodialing fax machine.
If it senses the tone, the TF500 con-
nects the incoming call to the fax
machine. If it does not sense the
tone, the device rings on through
to the local telephone five times. If
the phone is not answered the au-
toswitch automatically switches in
the fax, which transmits a “wake-
up signal” that activates a non-au-
todialing originating fax.

Since the autoswitch actually an-
swers the phone on the first ring
and then takes a few seconds to
decide whether the call is fax or
phone, to prevent the caller from
holding a “dead line” while the de-
vice makes up its mind, the TF500
generates a phantom ringing sig-
nal back to the caller. As far as the
caller is concerned, he hears the
telephone ringing—he does not
know that the call has actually
been answered. Because of the
phantom ringing, the autoswitch
is transparent to the user.

If a call is answered on the
phone, and then it is decided that
the caller needs a connection to
the fax, or the to computer that is
connected to the auxiLiary jack,
the call can then be switched man-
ually to the desired equipment by
simply entering the appropriate
code on the local Touch Tone tele-
phone.

Direct outgoing

Although the TF500 switches in-
coming calls, local equipment
automatically seizes the phone
line for outgoing calls and pre-
vents interference from the other
equipments. For example, if the
local telephone goes off-hook, it is
automatically connected to the
telephone line. Similarly, if either



the fax or the computer started,
the first one activated seizes the
phone line.

After hours

If an active telephone message
machine is connected to the
PRIMARY ANSWER jack after normal
business hours, the caller can use
Touch Tones to selectively switch
the individual machines.

An incoming call automatically
trips the message machine be-
cause it is connected top the
PRIMARY ANSWER jack. Your mes-
sage can instruct the user to sim-
ply start talking after the beep to
leave a voice message, to press 1to
access the fax, or press 2 to access
the computer. Since the system re-
sponds to Touch Tones, the caller
can, at any time, over-dial an ac-
cess code to branch either to the
fax or the computer after leaving a
voice-message on the answering
machine

Security

If there is some need for securi-
ty the tone codes can be user-
programmed so that only those
people authorized to access the
fax and computer can do so. For
example, the autoswitch can be re-
programmed so that the fax is ac-
cessed by the code 1234—rather
than a 1, while the computer is ac-
cessed by the code 9876—rather
than a 2. Also, there is no need to
tell authorized persons that ma-
chine access is available. The tele-
phone-answering machine can
give a conventional “...speak when
you hear the beep’” message.

Seven features can be pro-
grammed by the user. They are the
fax-access code, the auxiliary-ac-

I
OK — Quit the clowning around — what kind of
experiment are you running today?

cess code, the number of rings
(1-4) before the autoswitch an-
swers, the ring count (1-9) into the
primary and phone port, the ring
count (1-9) into the fax port, the
ring count (1-9) into the auxiliary
port, and a default to the factory
settings.

The programming is done
through a special connection, and
the local Touch-Tone phone that is
connected to the pHONE jack. First,
the supplied modular cable is con-

nected between the TELEPHONE LINE
jack and the primary jack. Then,
autoswitch is placed in the pro-
gramming mode by holding down
the # key as the telephone’s hand-
set is lifted off-hook. After pro-
gramming is completed, you exit
by pressing the * key.

To use the autoswitch with the
new coding, you simply reconnect
the modular cable to the tele-
phone jack. R-E

Celebrating our—1 OtI; ?ear ;

USA...

Proven Quality . . .

COS 5042TM, 40 MHz

= 2 Channel

» 2 Channel

$809.00

COS 5041TM
+ 40 MHz, Delayed Sweep

« Ch 1 Signal Output
$709.00

COS 5021TM
« 20 MHz, Delayed Sweep

Factory Direct Prices!

COS 5100: 100 MHz

3 Channel, 8 Trace
» P-P level-lock auto-trigger
- Delayed Sweep

'COS 5060TM

« Ch'1 Signal Output

= 3 Channel, 8 Trace

$529.00 » P-P level-lock auto-trigger
255 Frequency Counter: COS 5040TM 20N SO
150 MHz $299.00  * 40 MHz $959.00
+ 2 Channel
FCO1130 Frequency « CH 1 Signal Output —
Counter: 1GHz $739.00 $659.00 " :
677D Wow and Flutter COS 5020TM m it
Meter $949.00  +20 MHz e
- 2 Channel _'_,-__! " )"_: 3
6701 Wow and Flutter + CH 1 Signal Output e e
Meter $999.00 $449.00
Add $15 per unit shipping and handling.
(800) 545-8784 (213) 371-4662
Collect CA & AK
Local Service Centers _® ¥ Kikusui International Corp.
Nationwide VISA M 'ISf:!f:Cﬂrd, 19601 Mariner Avenue

©Copyright Kikusui international Corp. 1988

Torrance, CA 90503
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HANDHELD MULTIMETERS.
Fluke's 80 Series comprises three
models of low-cost, high-perfor-
mance, 3¥%-digit, sealed, hand-
held multimeters. In addition to
the standard digital-multimeter
functions, each offers a powerful
combination of measurement
functions—including frequency,
duty cycle, capacitance, and si-
multaneous minimum/maximum/
average recording—and safety fea-
tures, such as MIN MAX alert, and
Input Alert. All models—83, 85,
and 87—feature a relative (zero)
mode, as well as Touch Hold ca-
pability that beeps when it senses

astable reading and locks it on the
display for convenient viewing
after the test leads are removed.

The minimum/maximum/aver-
age recording mode makes the 80
Series well-suited for finding inter-
mittent failures and interference,
and the audible MIN MAX Alert
pinpoints intermittent failures by
signalling the user with a short
beep only when a new minimum
or maximum value has been re-
corded. The Input Alert warns the
user when the leads are con-
nected to the current jack while
the meter is selected for voltage or
resistance.

The top-of-the-line Fluke 87's
analog display is a high-resolution
pointer that is updated 40 times
per second. It can be back lit and
has a user-selectable 4%-digit
(20,000 count) mode, in addition
to the 3%-digit (4000 count) digital
display. A true RMS multimeter,
the 87 also features a Peak MIN
MAX recording mode that is ideal
for capturing transient events to 1
ms, or sinewave-plus or -minus
peaks to 400 Hz.

The analog display on the Fluke
83 and 85 is a bar graph with zoom
mode. The 83 has an AC-voltage
response specified to 5 kHz, and
DC-voltage accuracy within 0.3%.
The Fluke 85 and 87 are even more
accurate, extending AC voltage to
20 kHz and DC-voltage accuracy to
within 0.1%.

All three 80 Series multimeters
are EMI shielded, overload pro-
tected to 1000 volts in the resis-
tance- and diode-test modes, and
have patent-pending protection
circuitry. Each comes in a carrying
case with a protective holster that
includes a flexible-rubber stand.
That stand allows the meter to be
hung from pipes or doors, or used
as a normal tilt stand. They carry a
three-year warranty.

The suggested list prices for the
Fluke 83, 85, and 87, respectively,
are $189.00, $219.00, and
$259.00.—John Fluke Mfg. Co., Inc.,
P.O. Box C9090, Everett, WA 98206 ;
800-443-5853, ext. 33.
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PERSONAL SYNTHESIZER.
Breakaway Music Systems brings
new meaning to the concept of a
““one-man band” with the
Vocalizer 1000. Simply by hum-
ming into the personal vocal syn-
thesizer, you can convert the pitch
of your voice into your choice of
musical-instrument sounds—no
musical ability is required. And,

with the unit’s built-in multi-track
digital recorder, you can record
one part at a time and add them to
the provided drum rhythms to
compose a full song.

The "user-friendly” Vocalizer
7000 is controlled entirely by the
human voice; it has no keyboard.
An interactive demonstration is
built in to the unit, and simple in-

www americanradiohistorv com

structions appear on the LCD
screen to prompt you at each step.

The versatile synthesizer lets
you choose from 28 musical instru-
ments, including electric piano,
slap-bass guitar, flute, saxophone,
trumpet, violin, bells, or steel
drum. Special effects such as har-
mony, slide, chorus, and echo add
dimension to your music. If you




CIRCLE 11 ON FREE INFORMATION CARD

play a musical instrument, you can
get even more out of the Vocalizer
1000 through its audio input. Its
MIDI capabilities allow the unit to
be connected to professional key-
board synthesizers.

In addition, a full range of pre-
programmed songs to jam along
to—called Smartsongs—are in-
cluded. (Additional plug-in
Smartsongs cartridges are avail-
able separately.) Smartsongs styles
include variations of rock, soul,
jazz, lLatin, blues, reggae, and
country. “Voice-Guide” tech-
nology helps you hum notes that
are in tune with the background
Smartsongs music.

The compact unit weighs about
three pounds, including batteries.
It is powered by six C-sized bat-
teries, or by a household-current
adaptor.

The Vocalizer 1000 has a sug-
gested retail price of $299.99.—
Breakaway Music Systems, 1900
Norfolk Avenue, Suite 340, San
Mateo, CA 94403.

DRAWING SOFTWARE. Drawing
circuit schematics, circuit boards,
robotic systems, and floor plans is
easy with the Microdesigner soft-

"WMICRODESIGNER

I TecHniCaL  DBAWINS

-
H
 SYTINR

|
i
é
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ware package from Computer
Aided Instructional Systems. The
fast, expandable, unprotected sys-
tem requires 48K and one disk
drive, and is compatible with the
Apple Il computer family.
Designed for anyone who re-
quires a basic, inexpensive, and
flexible drawing system,
Microdesigner can be used to
draw, plot, write text, print, erase,
and create computer circles. Hun-
dreds of technical symbols and
shapes, pre-drawn by computer,

are included. Graphics can easily
be saved and recalled.

Symbols can be rapidly rotated
and positioned on the screen by
using either keyboard or external
controliers. The Koala Pad,
joystick, or game paddles may be
used as inexpensive and effective
controllers.

Microdesigner, including an
easy-to-use keyboard-menu card,
complete user’s manual, and one
5%-inch diskette, sells for $59.95
softcover, or $69.95 hardcover.—

, Special
INSTRUMENT

Model 2125 Osciltoscope
Same great features as 2120,
except with delayed

Roso 519,40

ADTH ANMIVERSARY PAICE
Model 15414 Oscilloscope DC to
40 MHz, Dual Trace, 8" CRT 1mv

Sensitivity
Reg. $845 hi A0
40TH ANNIVERSARY PRICE

Model 2160 Oscilloscope DC-
60MHz, dual trace, detay sweep,
6" CRT, 1mv. sensitivity

s
Reg. $995 839-40
4OTH AMMIVERSARY PRICE

Model 2520 Digilal Storage
20MHz. Dual Trace, 2mv Sens.

Reg 500 > 1795.40

4OTH ANMIVERSARY PRICE

Model 2521 Digital Storage
20MHz, Dual Trace CRT Readout
Cursors, RS232 Intertace

Reg. $3050 32745_40

40TH ANNIVERSARY PRICE

Model 1249 NTSC/RGB Color Bar
Generator. Composite Video

pag s400 o $419.40

40TH ANNIVERSARY PRICE
Model 2009 MTS TV Stereo
Generator Ideal for Stereo TV,
Receivers, VCR's and Stereo
Adapter Service
Reg. $499 M ,40

40TH ANMIVERSARY PRICE
Model 2830 32 DIGIT LED
BENCH Multimeler .5 DCV
Accuracy, ALL 33 Ranges and

Model 2005 RF Signal Generator
100 KHz to 150 MHz. in 6
fundamental bands and 450 MHz
in harmonics
Reg. $195 $165.40
40TH ANNIVERSARY PRICE
Model 301t Funclion Generator
2 MHz, 4 digit display, TTL &
CMOS putse output
Reg. $239 %199 40
40TH AKNIVERS ARY PRICE
Mode) 1630 DC Power Supply
0-30V. 0-3A, high-low current
range, Low ripple

Model 1601 DC Power Supply
isolated 0-50V, 0-24 in ranges,
fully automatic shutdown, Adj.
current limit
Reg $463 % _40
40TH ANNIVERSARY PRICE
Model 1650 Triple Cutput Power
Supply two 0-25 VDC @ .5A and
5VDC @ 5A, fulty automatic
shutdown
Reg. 3489 1 40
40TH ANNIVERSARY PRICE
Model 1653 AC Power Supply
variable isolated 0-150 VAC @
2A. built-in isolation transformer

Functions are Push Button s
Selectable s Reg. $251 209_40 s 40
Reg. $243 40 AOTH ANMIVERSARY PRICE Reg. $200 169_

4OTH ANNIVERSARY PRICE A0TH ANMIVERSARY PRICE
Model 1045 Tel Product

Tesler Provides Basic Operation
Tests for Corded and Cordless
Telephones, Answering Machines
and Automatic Oialers

Reg. $495 °415.40

40TH ANNIVERSARY PRICE '
Model 1803 Frequency Counter
100 MHz, 8 digit display. zero
blanking AC or Battery

Reg. $199 8169 40

l Send for FREE 480 page “'industrial

1 JC

40TH ANNIVERSARY PRICE "
We are celebrating our 40th Anniversary by offering
you huge savings on B&K Test Equipment.

| NEW! Model 388-HD

TEST BENCH

Reg. $139
L

Hand-held 3'/2 Digit LCD

41 voltage ranges, frequency
counter, capacitance meter,
logic probe, transistor and diode
tester. All packed into a drop-
resistant case. SPECIAL PRICE!

*119,40

Products Cataiog.” | understand it 1s
FREE with any order or if requested
on company letterhead. (Other-
wise, $4.95 to cover catalog and
shipping costs.)

ORDER TOLL FREE

1-800-323-5925

IN ILLINOIS
312-297-4200
FAX: 312-297-6923

wWWw americanradiohistorv com
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IL Res. 7% Tax
— el

JOSEPH ELECTRONICS, INC. Dept. R
8830 N. Milwaukee Ave., Niles, IL 60648

[0 Rush merchandise per attached order.

| understand rated accounts are shipped open
accaunt; otherwise send per credit card.
Inctude $5.00 per item for shipping and handiing.
OVisa O Master Card [ Discover

D Check O Money Order [ Rush Catalog

Card No Exp. Date
Name

Company

Street Address

City State Zip
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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

.6 L0s Alamitos, CA 90720

Computer Aided Instructional Sys-
tems, Box 177, Bldg. 5, Service
Drive, Holly, Ml 48442,

GOOSENECK MICROPHONE.
Shure’s Model SM99 miniature
condenser microphone is de-
signed for sound-reinforcement
applications that require wide-fre-
quency response and an unob-
trusive appearance. Featuring a 1-
cm precision condenser element
and an on-board pre-amplifier, the
gooseneck-mount microphone
exhibits a symmetrical supercar-
dioid polar pattern for excellent
isolation and maximum gain be-
fore feedback. It comes with apop
filter that improves speech and
musical pickup.

The SM99's 12-inch gooseneck
has flexible sections at each end.
Its center section is supported by
an internal reinforcement system;
with no bulky external-support
tubes, the unit’s sleek appearance
is preserved.

Gooseneck microphones are
generally favored for mounting on
lecterns, pulpits, and conference
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tables. With its extended frequen-
¢y response and symmetrical-pol-
ar pattern, the SM99 can also be
used for musical applications. Its
ability to reject background noise
makes ita good choice for picking
up an instrumental soloist within
an orchestra.

The SM99 accommodates a wide
variety of mounting options. It can
be plugged directly into any sur-
face-mounted, 3-socket, XLR-type
connector or permanently in-
stalled using the supplied mount-
ing flange. Standard Shure swivel
adapters can also be used to
mount it on a conventional micro-
phone stand.

The SM99 costs $240.00.—Shure
Brothers Inc., Customer Services
Department, 222 Hartrey Avenue,
Evanston, IL 60202-3696.

GRAY LINE SOFTWARE. MFJ’s
MFJ-1286 Gray Line DX Advantage/
Terminator displays a detailed
world map on IBM PC’s and com-
patibles. It shows the moving Gray
Line—the day/night dividing
line—and the position of the sun
over Earth.

The MFJ-1286 can be customized
to display any 24 locations and the
correct12- or 24-hour time at each.
Once started, it tracks Earth’s

o
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DMM-300

Complete customer satistaction...superior service. .. friendly, knowledgeable personnel...

quality merchardise. . . providing the best values in leading edge technology.

$79.95}

3.5 DIGIT DMMIMULTITESTER

This full function 3.5 digit DMM offers hignly accurate
perfarmance and a host of addad features like audible
continuity, capacitance, transistor, temperature, and con-
duetance to help you do the job—fast. Temperature probe,

test leads and battery included
+ Basic DC accuracy: plus/mirus 0.25%

»

Conductance: 200ns

EEE I SN

DMM-100

3.5DIGIT POCKET SI1ZE DMM

Perfact for the field service teehinician. Shirt packet size
without compromising features or accuracy. Laige, easy
to read 12" LCD display. Fulty overload protected for safety
20DB nqur battery life with standard 9v cell. Probes and

battery included.

Fully overload protected
irput :mpedance: 10M grm.

DE voltage: 200mv-10G0V, 5 ranges

AC voltage: 200mv—75QV, 5 ranges
Resistance: 200 ohms—20M phms, 6 ranges
Capacitance: 2000pt-20 uf, 3ranges
Transistor Tester: 0°~20D0°F

b

$29.9%

Basic DC accuracy: plus/minus 0.5%
OC voltage: 2v-1000v, 3 ranges
AC voltage: 200v-750v, 2 1anges

DL current: 2mA-2A, 4.ranges
Irputimpedance: 10M chm

Fully overload protected

.
.
.
+ Resistance: 2k chms~3M ohrms, 4 ranges
.
N
N
*

Approx. 5”x 3"x 1. Uneer 7 Dzs.

DPM-1000

$54.95

3 5 DIGIT PROBE TYPE DMM |
Custom 80 pin LS| chip providesaccuracy and rehabitityin
such a compact size. Autoranging, audible continuity and
data nold feature help you pinpoint the problem qu oidy.
Case and batteries included.

« Basic DC accuracy: ptus/mnus 1%

-
.
L al

CC voitage: 2v-500v, autoranging
AC voltage: 2v~500v. 2

toranging
. autoranging

- . -

35 MHZ

____ OSCILLOSCOPE

A remarkable value

i -

DELAYED AND
i Wide bandwidth and exceptional 1mV/DIV sensitivity mnake the
SINGLE SWEEF M ODES Moded 3500 a powertul diagnostic tool for engineers or technicians
at a remarkable price. Delayed triggering allows any porton of
a waveform to be isolated and expanded for closer inspection.
Varable Holdotl allows stable viewing ol complex wavefarms.

4

EXCEPTIONALLY BRIGHT 5" CRT
X-Y OPERATION

FAST 1043 RISE TIME = ‘ ' MODEL 2000
—en $389.95

20 MHz DUAL TRACE
OSCILLOSCOPE

Model 2000 makes frequency
calculation and phase measurement
quick and easy. The component tester
aids in fast troubleshooting. Service
technicians appreciate the TV Sync
circuits 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 Sync fitter

+ X-Y operation *110/220 volts

DMM-200 $49.95
3.5 DIGIT FULL FUNCTION DMM

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

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

AC voltage: 200mv-750V, 5 ranges
Resistance: 200 ohms—20M ohms, 6 ranges
AC/DC current: 2D0pA—20A, 6 ranges
Inputimpedance: 10M ohm

Fully overtoad pr«tected

Approx. 7" x 3v2" x 112", Wt. 11 ozs.

»

< IS
alo

Aion snBSBL asmansu

IR

* 2 YEAR REPLACEMENT WARRANTY
* 30 DAY MONEY BACK GUARANTEE
*» TOLL FREE TECHNICAL SUPPORT

JOR INSTRUMENTS, 110 KNOWLES DRIVE, LOS GATOS, CA 95030
RETAIL STORE: 1256 SOUTH BASCOM AVE, SAN JOSE, CA (408) 947-8881
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When pertormance & pace teally count...

RYSTEK

RYSTALS
Wiy i ewE

The puise of dependable communications

€

Reliability & Quality
From Start To Finished Product

QUARTZ
CRYSTALS/OSCILLATORS FOR
ELECTRONIC — INDUSTRIAL

* Micro-Processor Control
* ComputersModem:

* Test/Measurement

* Medical

COMMUNICATIONS — REPLACEMENT
* Mobile/2-way/Channel Elements
* Pager
* Marine
* Aircrat
* Telemetry
* Monitors/Scanners

AMATEURS
o C
* Hobbiest
¢ Expenimenter

COST EFFECTIVE
MODERATE PRICING
FAST DELIVERY

Custom Made Crystals Cqualog

The Pulse of Dependable Communications
Crystek Crystalsoffers their new 16 page FREE catalog of trystals.
and ostllators. Offering state-of-the-art crystal components
manufactured by the latest automated technology. Cusiom
designed or “‘off the shelf,” Crystek meets the need, worldwide
Wrrre or call today!

movement, showing the Gray Line
and sun positions changing as
time passes. The high-speed dis-
play mode permits users to setany
date and time, and watch solar/
Gray Line positions change in in-
crements of 2 minutes, 6 minutes,
1 hour, 1 day, or 1 week.

The Gray Line DX Advantage/Ter-
minator works with virtually all
graphics cards, including com-
posite, Hercules, CGA, and EGA.
it can be run alone, or memory
resident with other software. It
comes with aland-mass map, a lati-
tude/longitude map, and a map
that displays the 24 time-zone divi-
sions. CGA works with the land-
mass map, and allows users to
send the display to a printer.

The MFJ-1286 Gray Line DX Ad-
vantage/Terminator costs
$29.95.—MF] Enterprises Inc., P. O.
Box 494, Mississippi State, MS
39762.

SMT TRIALS KIT. The SMT-K1, kit
from OK Industries, enables those
who work with surface-mounted
devices to evaluate, practice, or

CRYSTEK CORPORATION

OIVISION OF WHITEHALL CORPORATION

235142371 Crystal D » Ft. Myers, FL 33907
P.O. Box 06135  Ft. Myers, FL 33906-6135
TOLL FREE 1-800-237-3061
(813) 936-2109 — TWX 510-951-7448

SPEED-X

SERVICE

ELECTRONIC
ENGINEERING

8 volumes, over 2000 pages.
including all necessary math and
physics. 29 examinations to help
you gauge your personal pro-
gress. A truly great learning
experience.

Prepare now to take advan-
tage of the growing demand for
people able to work at the engin-
eering level.

Ask for our brochure giving
complete details of content. Use
your free information card num-
ber, or write us directly. $99.95,
Postage Included. Satisfaction
guaranteed or money refunded.

AVAAY

Banner
Technical
Books, Inc.
1203 Grant Ave.

Rockford, IL 61103
A\
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learn SMT assembly, production,
or rework techniques.

The kit includes a full range of
surface-mounted components, in-
cluding capacitors, transistors,
PLCC’s, and 100-pin gull-wing flat
packs. The SMT-K7 also contains a
trial board designed to accommo-
date the wide variety of compo-
nents. The board and components
come in a conductive tray to pre-
vent static and provide storage.

The suggested list price for the
SMT-KT1 kit is $64.95.—OK Indus-
tries Inc., 4 Executive Plaza,
Yonkers, NY 10701; 800-523-0667.

AUTOMATIC LEVEL CONTROLLER.
C & S Electronics Leveller module
automatically maintains the vol-
ume level of amateur, CB, marine
radios, and scanners. It keeps the
volume constant, regardless of in-
coming-signal strength.

CIRCLE 16 ON FREE INFORMATION CARD

When using the Leveller, the re-
ceiver’s volume level remains in-
dependent. The user sets the
volume to a comfortable level, and
the Leveller locks in that setting.
The module draws less than 10 mA.

With only three wires to con-
nect, installation is very simple.
The module, measuring only 1% x
1% X% % inches, can be secured
into any available space inside the
set. Adhesive foam backing is sup-
plied for mounting the module.

The Leveller costs $24.95.—C &S
Electronics, P. O. Box 2142, Nor-
walk, CT 06852. R-E



Learn to troubleshoot and service today’s

computer systems as you build

a fully XT-compatible micro,

complete with 512K RAM ang
powerful 20 meg hard drive

Your NRI computer training includes all this: * NRI’s unique Discovery Lab* for circuit design and diagnosis
» NRI’s hand-held digital multimeter featuring “talk-you-through™ instructions on audio cassette ¢ A digital
logic probe that lets you visually examine computer circuits * The new Packard Bell VX88 computer with
“intelligent” keyboard, 360K double-sided, doubie-density disk drive, 512K RAM, 16K ROM ¢ 20 megabyte

Train the NRI Way—
and Earn Good Money Servicing
Any Brand of Computer

Jobs for computer service technicians will
almost double in the next 10 years according
to Department of Labor statistics, making
computer service one of the top 10 growth
fields in the nation.

Now you can cash in on this exciting
opportunity—either as a full-time industry
technician or in a computer service business
of your own—once vou've mastered
electronics and computers the NRI way.

NRI's practical combination of
“reason-why '’ theory and hands-on building
skills starts you with the fundamentals of
electronics, then guides you through more
sophisticated circuitry all the way up to the
latest advances in computer technology.
You even learn to program in BASIC and
machine language, the essential language
for troubleshooting and repair.

Get Real-World Skills as You Train
With a Powerful XT-Compatible
Micro—Now With 20 Meg Hard Drive!

To give you hands-on training with the
absolute in state-of-the-art computer
technology, NRI includes the powerful new
Packard Bell VX88 computer as the
centerpiece of your training. As you
assemble this fully IBM XT-compatible
micro from the keyboard up. you actually
see for yourself how every section of your
computer works.

You assemble and test your computer’s
“intelligent” keyboard, install the power
supply and 5% " disk drive, then interface the
high-resolution monitor. But that's not all.

Your hands-on training continues as
you install a powerful 20 megabyte hard
disk drive—today's most-wanted computer

hard disk drive « Bundled software

including MS-D0OS, GW-BASIC, word
processing, spreadsheet, and database
programs ¢ Packard Bell reference
manuals with programming guidelines and
schematics.

peripheral—now included in your course to
dramatically increase the data storage
capacity of your computer while giving you
lightning-quick data access. Plus vou work
with exclusive word processing, database,
and spreadsheet software, yours to use for
your own professional and personal
applications.

As vou build vour computer,
performing key demonstrations and
experiments ut each stage of assembly, you
get the confidence-building, real-world
experience you need to work with.
troubleshoot, and service today’s most
widely used computer systems.

No Experience Needed, NRI Builds It In

This is the kind of practical, hands-on
experience that makes you uniquely
prepared to take advantage of today'’s
opportunities in computer service. You learn
at your own convenience in your own home.

LUK
Ny €
, . , (Hill |
McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue. NW, Washington, DC 20016

¥ CHECK ONE FREE CATALOG ONLY
Computer Electronies
TV/Video/Audio Servicing
Robotics
Electronic Music Technology
Securily Electronics
Digital Electronics Servicing

Basic Electronics

ODAY FOR FREE NRI CA

Electronic Design Technology
Industrial Electronics
Communications Electronics

Bookkeeping and Accounting
Building Construction
Automotive Servicing

No classroom pressures, no night school, no
need to quit your present job until youre
ready to make your move. And all
throughout your training. you've got the full
support of vour personal NRI instructor and
the NRI technical staff, always ready to
answer your questions and help you
whenever you need it.

FREE 100-Page Catalog Tells More

Send today for NR1's big, 100-page, full-
color catalog that describes every aspect of
NRI s innovative computer training, as well
as hands-on training in robotics, video/audio
servicing, electronic music technology,
security electronics, data communications,
and other growing high-tech career fields. If
the coupon is missing, write to: NRI School
of Electronics, McGraw-Hill Continuing
Education Center, 3939 Wisconsin Avenue,
Washington, DC 20016.

IBM is a registered trademark of International Business
Machines Corporation

OG!

t'or Career courses
approved under G1 Bill

check for details.

Air Conditioning, lleating & Refrigeration

Electrician

Locksmithing & Electronic Security
Travel Careers

Telephone Servicing

Paralegal

Name (Please print)

Small Engine Repair |
Age I

Street

City/State/Zip
We'll give you tomorrow.
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HARDWARE
HACKER

A cheap color fuser

! HAVE FOUND SEVERAL ADDITIONAI
sources for the low-cost tele-
phone-coupling transformers that
will be needed for the data-access
arrangement circuits we looked at
a few columns back.

In particular, check out the TXTS
transformer from All Electronics at
$2.50 each, or any of bunches of
different offerings from the PREM
Magnetics folks.

A new transformerless tele-
phone interface did appear way
back in the October 1981 issue of
QST. The circuit shown was rather
complex. Italso had to be custom-
adjusted to suit each individual
phone line.

Some details on an all-Canadian
approach to our $10 Navicube are
available from Richard Langley of
the Geodetic Research Laborato-
ry. They also have some publica-
tions on navigation satellite-
positioning systems available for
you.

Apparently the all time numero
uno super whiz bang expert of the
earlier Navicube stuff is one Doug
Garner at NASA. Check out all his
superb construction projects in
Sport Aviation magazine, starting
in the late 1970’s.

Of all of the Hardware Hacker
topics ever, the $10 Navicube stuff
sure produced the greatest
number of the most interesting
phone calls and letters from some
of the most creative hackers
around.

More on the Navicube drama as
it unfolds.

As per usual, thisisyour column
and you can get tech help and off-
the-wall networking by way of that
Need Help? box. Please also note
the Names and Numbers sidebar

2y __.H___;.‘\

Omnicrom and Kroy Kolor

More on the $10 NaviCube
Television on a RGB monitor
Industrial and trade resources *

L 4/

({ A cheap color fuser mod ”
|
|

Heat and pressure fuses
ink to re-melted toner

Omnicrom ink
and carrier

Omnicrom ink
opaque negative

Toner original

Ink coated
toner original

FIG. 1—THE OMNICROM PROCESS rapidly converts any toner-based copier or laser-
printed image into full color in any of dozens of metallic, matte, or special-effect shades.
Kroy Sign Systems now licenses the British Omnicrom process under the US tradename

of Kroy Kolor.

that shows where you can go for
more information on the sources
mentioned.

This month, we’ll look at some
graphic-art electronics...

Omnicrom and Kroy Kolor

Foryears, I've had a back-burner
project going. The idea was to take
an ordinary Xerox copy and run it
through a magic machine where
real ink would somehow stick only
where the toner existed.

Obvious uses would be to get
truly dense blacks, to be able to
create “litho”-quality images for

NEED HELP?

Phone or write your Hardware
Hacker questions directly to:
Don Lancaster
Synergtics
Box 809
Thatcher, AZ 85552
(602) 428-4073

www americanradiohietory com

printed circuits, overheads, or for
electronics artwork, to gain total
color options, and to provide a du-
rable “raised ink” thermography
process, for letterheads, for
custom business cards and even
for use when printing in Braille.

Itturned out that an English out-
fit by the name of Omnicrom beat
me to the punch. As Fig. 1 shows
us, Omnicrom reasoned that
toner was really a mixture of black
stuff and hot glue. You could think
of a copy as a piece of paper that
had hot glue selectively placed
only where you wanted it.

By putting a dry-ink based car-
rier in contact with the Xerox copy
and applying heat and pressure,
the toner would remelt and grab
the dry ink off the carrier sheet.

Presto: The instant conversion
of copier or laser-printed output
into brilliant metallics or bright
mattes, silvers, golds, a solid
black, and even some pearl
effects.



1 — Canon F21680 Fusion machine using
a FH1-0576-01 temperature pc card.

— 25K linear volume control
— 150K, 1/2 watt resistor
Dialplate decal

- Dialplate decal overlay

— Push-on knob with pointer

s b by b
!

Misc: 12 inches of red solid #22 hookup
wire; 12 inches of similar green
wire; 12 inches of similar black
wire; 8 inches of solder; two 3/8
inch volume control nuts; 1 flat
volume control washer; 1 internal
tooth volume control lockwasher.

One source of the Canon fusion
machines, parts kits, and modified
and tested units is Arlin Shepard
at Lazer Products, 12741 E. Kaley
Avenue, Suite #130, Englewood
CO, 80111. (303) 792 5277.

Note:

G. 2—THE PARTS REQUIRED to modify
Canon F2160 fusion machine for varia-
s-temperature operation.

Along with a unique shiny high-
3ss varnish or even true laminat-
3 for scuff-resistant menus or
ok covers.

\s a bonus, the carrier sheet can

NEW FROM

DON LANCASTER

‘HANDS-ON BOOKS

SK THE GURU Reprints 24.50
MOS Cookbook 18.50
TL Cookbook 16.50
ctive Filter Cookbook 15.50
icro Cookbook vol | or Il 16.50
nhancing your Apple v. lor Il 15.50
oplewriter Cookbook 19.50
pple Assembly Cookbook 21.50
credible Secret Money Machine  10.50
astScript Cookbook (Adobe) 16.50
stScript Ref. Man. (Adobe) 22.50
stScript Prog. Man (Adobe) 22.50

UNLOCKED SOFTWARE
15tScript Show & Tell (lle/Mac/PC) 39.50

ro to Postscript VHS Video 39.50
stScript Perspective Draw 39.50
stScript Printed Circuits 39.50
stScript Technical lllustrations  39.50
stscript BBS stuff 19.50
solute Reset lle & llc 19.50
slewriter/Laserwriter Utilities 49.50

sle Ram Card Disassembly Script 24.50
ance | or ll Companion Disk 19.50
lewriter CB or Assy CB Disk  24.50

£ VOICE HELPLINE VISA/MC

SYNERGETICS
Box 809-RE

Thatcher, AZ 85552
(602) 428-4073
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also become an “instant negative,”
useful for such things as overhead
transparencies. If you wanted to,
you could even reuse any remain-
ing portion of any carrier as often
as you liked.

But there were serious prob-
lems. The Omnicrom people were
British and monumentally mis-
managed all of their marketing
efforts in “the colonies.” Their ear-

ly materials weren’t all that relia-
ble. Worst of all, they saw nothing
unconscionable about the charg-
ing of over $1400 for a “fusion ma-
chine” that was nothing but a pair
of warm rollers that turned.

A few years ago, the Kroy Kolor
people did become an Omnicrom
licensee and then dramatically im-
proved all the materials, added
more colors and options, and

ling cord from the AC outlet.

—

decal to just outside the black border.

Drilt a 13/32 inch hole at the crosshairs on the temperature decal.
a Vise Grip UNIBIT, but a pilot hole and reamer can be used instead. Deburr the hole.

() Refer to the text for the checkout procedure.

() Verify that the unit to be modified is in fact a Canon F21680 machine and then unpiug the

() Remove the center lid by raising the green handle and removing the two black screws
at the rear and the two silver screws on the inside. Be gentle!

Remove the right cover by removing the two silver screws at the rear, the black screw at
the right bottom, and the black screw at the front bottom. Again, be gentle!

Cover the temperature decal with a similar sized clear self-stick overlay. Neatly trim the

Clean the front of the right cover and apply the temperature decal so it is 3/8 of an inch in
in and 3/8 of an inch up from the lower lefthand corner. (See Figure five)

This is easiest to do with

Mount the volume control in the hole. Use a nut and lockwasher behind the panel and a nut
and flat washer in front of the panel, adjusting for the flushest possible mounting.

Solder the 150K resistor 1o the center lug of the volume control, keeping the lead both
reasonably short and mechanically strong. (See Figure six)

Form a loop in the free end of the resistor and trim the lead. Strip 1/4 inch off of both ends
of the green wire and solder one end to this resistor loop. (See Figure six)

Strip 1/4 inch off both ends of the black wire and solder it to the leftmost lug of the volume
control when viewed from the rear bottom. (See Figure six)

Strip 1/4 inch off both ends of the red wire and solder it to the rightmost lug of the volume
cantrol when viewed from the rear bottom. (See Figure six)

Twist all three wires tightly together for all but the last inch of their tength.

Unplug the black and white motor connector from the innermost circuit board. Unplug the
two heavy red wires from the motor speed sensing power resistor.

( ) Remove the three large Phillips screws that hold the circuit boards in place. You may have
to restrain the white circuit board spacers to keep them from turning when you do this.

() Slide the two circuit boards out where you can work on them. You may have to work up
some slack in the yellow thermistor wires. Unplug the five pin black and blue connector.

() Verify that the yellow thermistor wires go to a FH1-0576-01 printed circuit board.

() Route the twisted black, red, and green wire between the motor starting capacitor and the
motor control power triac. Then route it along the yeliow wire, through the smail hole,
and over to the FH1-0576-01 printed circuit board.

( ) Loop and solder the black wire to the inside end of diode D303. (See Figure six)
() Loop and solder the green wire to the outside end of resistor R307.
( ) Loop and solder the red wire to the outside end of diode D304.

() Replace both circuit boards, the three large Phillips screws, the black and white motor
connector, the two red power resistor wires, and the blue 5 pin connector. Redress the
yellow thermistor leads back the way they were.

() Verify that the right cover can go back on without pinching any wires and that there are no
wires anywhere near the large gear or other moving parts.

()} Verify that all connectors and wires are now secure.
() Replace the right cover and the lid using the original screws.

() Press the knob onto the volume control shaft, being certain that the pointer points
straight up to NORMAL when at the center of its rotation range.

FIG. 3—A SURPLUS CANON FUSION MACHINE can replace an Omnicrom or Kroy Kolor
machine at a tiny fraction of the cost, after this 60-cent modification is made.

www americanradiohietory com
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All Electronics Corp
PO Box 567
Van Nuys, CA 91408
(800) 826-5432
Avantek
3175 Bowers Avenue
Santa Clara, CA 95054
(408) 727-0700
Computer Shopper
Box F
Titusville, FL 32781
(305) 269-3211
Doug Garner
NASA Langley MS 471
Hampton, VA 23665
(804) 827-3321
Geodetic Research Laboratory
University of New Brunswick
PO Box 4400
Fredericton, NB E3B 5A3
(506) 453-4698
W.W. Granger
5959 West Howard Street
Chicago, IL 60648
(312) 647-8900

TEMPERATURE

normal

cool

. J

FIG. 4—FULL-SIZE ARTWORK for the
front-panel decal.

made them much easier to get.
They also improved and modestly
lowered the selling price of the fu-
sion machines.

You can get several no-charge
evaluation samples just by calling
Randy Bailey over at Kroy. They
also do have lots of sign-building
accessory kits and heavier printing
stocks.

But, judging from the Perrier in
all of their corporate birdbaths,
Kroy appears to be a company of,
by, and for Yuppies. “Low-end
user cost” just is not presently in
their vocabulary. If you do not own
aBMW, they do not appear to want
you as a customer.

So, it might still take a while be-

NAMES AND NUMBERS

Kroy Kolor

14555 N. Hayden Road
Scottsdale, AZ 85260
(602) 951-1593

Lazer Products

12741 E. Kaley Ave., S130
Englewood, CO 80111
(303) 792-5277
McMaster-Carr

Box 54960

Los Angeles, CA 90054
(213) 692-5911
MuRata-Erie

2200 Lake Park Drive
Smyrna, GA 30080

(404) 436-1300

National Semiconductor
2900 Semiconductor Drive
Santa Clara, CA 95052
(408) 721-5000

NEC Electronics

401 Ellis Street

Mountain View, CA 94039
(415) 960-6000

fore some genuine competition
can drive the end-user costs down
to the nickel-a-sheet mass market
range where they belong.

Kroy Kolor is a fantastically great
product when and where its sixty
cents or so per sheet cost can be
justified. This product totally revo-
lutionizes what you can do with a
copier or a laser printer. The sad
thing is that it could do so much
more if only it were sanely priced.

Meanwhile, though, the quest
goes on for...

A cheap Omnicrom fuser

You do not need $1400 to use
Omnicrom or Kroy Kolor. All you
need is heat and pressure.

Nuts & Volts

Box 1111

Placentia, CA 92670
(714) 632-7721
Omnicrom

Tonge Bridge Way
Bolton, Lancashire BL2 6BD
UNITED KINGDOM
0204 392050

PREM Magnetics

3521 N. Chapel Hill Road
McHenry, IL 60050

(815) 385-2700

Small Parts

6891 NE Third Avenue
Miami, FL 33138

(305) 751-0856

Unitrode

7 Continental Blvd.
Merrimack, NH 03054
(603) 424-2410

United States Plastic Corp
1390 Neubrecht Road
Lima, OH 45801

(408) 559-7778

Forinstance, aplainoldiron and
a muslin pressing cloth will do the
job just fine. You can also use the
existing fusion rollers inside your
laser printer or copier, by making a
second pass while hand-feeding a
blank page. The process works
best with the metallic colors; but
you might occasionally get a mis-
feed, wrinkles, or dropouts.

A few of the newest copiers are
set up to directly use Kroy Kolor.

One trick that works well and
dramatically drops the price is to
use spot color. For instance, on a
letterhead, you tape a small piece
of Kroy Kolor applied only to the
logo and then run it back through
the printer. Be sure to use a very

on-off switch

TEMPERATURE

normal

e ;-4-—- 3/8"

- = 3/8"

www americanradiohistorv com

FIG. 5—POSITION THE DECAL exactly as shown here onto the front skirt of the right
cover. A '¥a-inch hole is then drilled at the crosshairs.



yellow wires from thetmistor

FH 0576 O1

fusion board

- e

e 0T

§ D303
L

R308

D304

R307

25K linear
potentiometer

red

150K, 1/2 watt
resistor

green {brown-green-yeliow)

twist wires tightly together

Fl —THE PICTORIAL DIAGRAM for the Canon fuser unit modification. The modifica-
tic »sts around 60 cents and can be done in twenty minutes.

lc ack tape, such as the Scotch
P It Cover Up Tape, available at
yc  local office supply.

tthere is a better way. It turns
o here is a wondrously bizarre
m ine widely available today on
tt urplus market called a F27680
C n Fuser Unit.

body (especially all of those
C n dealers!) had even the
sl  testideawhat those machines
W for or how to use them, so
t were all dumped at fire-sale
pt s. Rumor has it that the ma-
ct s were somehow involved in
m ng color overhead trans-
ps cies.

iny rate, the only difference
be en a real Omnicrom fusion
m:  ne and a Canon fuser unit is
arc  d5:1in cost and the fact that
the  'ock Canon fuser machine
wa 1t to a fixed and somewhat
lov  temperature.

f unately, sixty cents worth of

par ndtwenty minutes work will
cor rt the Canon unit into a
bea atactually will outperform
the nicrom machine and do so
at a fraction of the cost.

Tk super-rugged Canon unit
giveta ctter results because of a
slowQ seding speed and some

self-ci¥ l\ing roller-wiper pads. It
works ecially well with the SX
toner ¢  idges, such as from an
Apple L ‘Writer NT or NTX.
The o vy little problem | have

found w th the modified unit is
that you have to trim your laminat-
ing film to a maximum width of

8-1/2 inches. Kroy’s Color Plus ma-
chine shares that same problem.

Figure 2 shows you a parts list for
that modification. Figure 3 gives
you detailed instructions. Figure 4
is a full-size replica of the new dial
decal, while Fig. 5 shows you
where to position the decal on the
front of the machine. Finally, Fig. 6
is a pictorial for the modification.

The fusion unit does its thing by
comparing a thermistor resistance
against a fixed-voltage reference.
The modification lets you raise or
lower that internal reference by
sourcing or sinking a slight
amount of extra current.

The temperature range is set by
that new 150K resistor. A higher
value restricts the range, while a
lower one extends it. A half-watt
resistor was chosen because it is
physically stronger than a quarter-
watt one.

The checkout procedure is fairly
simple. Center your new tem-
perature control and then apply
the power. The panel LED should
start blinking a dim green and the
internal fusion lamp should come
on. After one minute, the fusion
lamp should go out and the LED
should change to a bright and con-
tinuous green.

Advance the temperature con-
trol clockwise by one quarter of a
turn. The fusion lamp should
come on for three or four seconds
and then shut back off.

Retard the temperature control
fully counterclockwise and wait a

www americanradiohistory com

few minutes. Eventually the fusion
lamp should come back on for a
few seconds. When the lamp goes
back off, advance the control by
one quarter turn. The fusion lamp
should go back on again for a few
seconds and then shut down.

If all of those tests are passed,
center the temperature control
and try a metallic Kroy Kolor sheet.
Use a “normal” setting for metallic
foils, a somewhat higher setting
for the matte colors, and a slightly
lower setting for the laminating
film.

Here’s another tip: If you run a
toner copy through the machine in
contact with a thin sheet of poly-
ester “Mylar” film or by using an
“empty” Kroy Kolor carrier, your
copy will Bakerize, giving you a
more durable, blacker, and a semi-
gloss finish. That is handy for such
things as quick and dirty business
cards, and is a zero-cost process.

Among the many other sources,
surplus Canon fuser units are now
available by way of Arlin Shepard
over at Lazer Products.

Modification kits and the fully
modified and tested units are also
available, at a tiny fraction of the
current cost of the real Omnicrom
fusion machines.

Getting plain old stuff

In addition to all of the usual
electronic components, most all
of you hardware hackers also need
good sources of the plain old ev-
eryday things needed to develop
all your ideas and to put those
electronic components together.
Things like tools and hardware,
raw material stock, electrical
items, plastics, and all of the many
other oddments that seem to go
along with serious hacking.

I have found four outstanding
sources for that sort of thing.

First, check into the McMaster-
Carr supply people. See if you
can’t cop one of their 2000 + page
catalogs that is jam-packed with
tools, materials, hardware, plas-
tics, and just about everything else
that’s “industrial” in nature.

Second, the really great W.W.
Granger catalog covers just about
everything electrical—for motors,
pumps, controls, wire, accesso-
ries, and so on. While those folks
have branches in most larger cit-
ies, you often may need a trade
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name and a tax stamp to be able to
do business with them.

Third is Small Parts. Besides a
mind-boggling stock of robotic
and electronics hardware, they
also will custom cut metals and
plastics for you in small quantities.

And, fourth, for plastics, do
look into the United States Plastic
Corp who have an incredible vari-
ety of plastic materials available.

If you do have any similar “just
stuff” favorites, how about letting
me know so we can then share
those resources with the others?

In fact, let’s make a contest out
of it. Your entry must begin with
the words “A great source for neat
stuff is....,” and there will be all of
the usual /ncredible Secret Money
Machine book prizes, along with
an all-expense paid (FOB Thatcher,
AZ) tinaja quest for two for the
best entry of all.

If possible, include a flyer or a
catalog with your entry. You'll get
extra points for especially obscure
or off-the-wall sources. Please
send the entries directly to me per
the “Need Help?” box, and not to

the Radio-Electronics editorial-staff
offices.

Receiving TV on a RGB monitor

I've gotten a bunch of calls on
that recently. You’ve just spent big
bucks on a high-quality RGB color
monitor for your computer, and
you realize that it sure would be
nice to be able to receive cable or
off-the-air TV on it to justify the
high cost.

Can that be done?

The answer is “Well, sort of.” To
get from off-the-air TV to a com-
puter monitor, you need a tuner,
an IF strip, an audio processor, and
a video detector.

You also may require a NTSC
(Never The Same Color) com-
posite-video-to-RGB converter as
well, if the monitor doesn’t accept
a composite-video input.

The circuitry needed, its design,
and its alignment are far too com-
plex to throw together on your
own out of individual compo-
nents. You also would be largely
reinventing the wheel.

Sadly, I know of no “plug-and-

go” adaptor that you can buy, but
that is an obvious product that
someday should appear at
Federated, or at Radio Shack or
wherever.

My personal solution to that was
to go with the old Sony KV1311-CR
which is a combination receiver
and monitor that actually is lots
cheaper than many of the other
RGB monitor-only products. But
that particular receiver can’t han-
dle the higher horizontal-scan fre-
quencies involved with some Mac
or IBM graphics modes.

For now, the best bet would
seem to be to find a junked or
otherwise trashed-over VCR and
lift the tuner and receiver elec-
tronics out of it. Or perhaps do the
same things to a conventional TV
set that has problems with the pic-
ture tube or possibly the deflec-
tion circuitry.

Yeah, that is kind of a wimpy an-
swer. Let me know if you come up
with a better one. That is also an
ideal topic for some future Radio-
Electronics construction project.

continued on page 80

Cut Your Video Servicing Time By 54%

With the Market Proven VA62 Universal Video Analyzing System.

RADIO-ELECTRONICS

w
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Today's VCRs, TVs, and MTS Stereo TVs require a proven
method to quickly isolate the defective component. New technology
has made simple problem solving a time-consuming and expensive
procedure.

You can join the successful service centers that have cut their
video servicing time and increased their profits with the VA2
Universal Video Analyzing System. Call for a brochure on the VAB2.
Call 1-800-843-3338, and increase your profits.

In Canada Call 1-800-851-8866.

SENCORE

3200 Sencore Drive, Sioux Falls, SD 57107
CIRCLE 185 ON FREE INFORMATION CARD

A survey of over 1500 Video Analyzer owners has shown that
the VAB2's unique signal substitution method has reduced their
video servicing time by an average of 54%, and increased their

servicing profits. 100% American Made
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Compare this offer with any other book club for
Price - Quality * Benefits * Selection!

An Absolute No-Risk Guarantee

33
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FREE Wllen you jOin! . DeltonT Horns

Electnme: Bromet
Here's 15 Easy Electronic Projects o

From Delton T. Horn

Projects you can build—some unique,
some old favorites—from the author's
vast treasury of electronics know-how.

(a $7.95 value!)

A EeecTrones Book Cuue

T Blue Ridge Summit, PA 17294-0810

Please accept my membership in the Electronics Book Club® and send the 5 volumes listed
below, plus my FREE copy of Delton T. Horn's All-Time Favorite Electronics Projects (3105P),
billing me $3.95 plus shipping and handling charges. 1f not satisfied, | may return the books
within ten days without obligation and have my membership canceled. | agree to purchase at
least 3 books at regular Club prices (plus shipping and handling) during the next 12 months
and may resign any time thereafter.

Membership Benefits « BigSavings. in ad-
dition to this introductory offer, you keep saving sub-
stantially with members’ prices of up to 50% off the
publishers’ price. * Bonus Books. Starting immedi-
ately, you will be eligible for our Bonus Book Plan, with
savings of up to 80% off publishers’ prices. ¢ Club
News Bulletins. 14 times per year you will receive the
Book Club News, describing all the current
selections-——mains, alternates, extras—plus bonus
offers and special sales, with hundreds of titles
choose from. ¢ Automatic Order. If you want the
Main Selection, do nothing and it will be sent to you
automatically. If you prefer another selection, or no

book at all, simply indicate your choice on the reply form Name —
provided. As a member, you agree to purchase at least Address
3 books within the next 12 months and may resign at City -
any time 'th'ereaﬂ'er. ¢ Ironclad No-Risk Guafarjtee. State/Zip B Phone
If not satistied with your books, return them within 10 -

ignature B S

days without obligation! ¢ Exceptional Quality. All
books are quality publishers’ editions especially
selected by our Editorial Board.

valid for new members only. Foreign applicants will receive special ordering instructions. Canada

must remit in U.S. currency This order subject to acceptance by the Electronics Book Club®.

Signature of parent or guardian required for all new members under 18 years of age RE-1188
00000000000 0000000600006000600006000000000006060%00¢00000
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UPDATE

The Audio Engineering Society

I'VE BEEN A MEMBER OF THE AUDIO EN-
gineering Society for some 30
years now, and | credit it—through
its monthly journal and meet-
ings—for much of my audio edu-
cation. Founded in 1948 by a small
group of concerned engineers,
the new organization was dedi-
cated to advancing the art and sci-
ence of audio engineering. The
Society’s success is reflected in
both its growth and the interna-
tional reputation that it has ac-
quired over the past decades.
Present world-wide membership
includes more than 10,000 engi-
neers, researchers, educators,
manufacturers, and students.

Aside from the talks, lectures,
and debates scheduled during
regular local AES section meetings
held in many major cities, scores
of papers detailing the latest audio
research and developments are
presented during the annual con-
ventions. Many of the papers are
availablein “preprintform,” andin
the next two columns I'll discuss
some of the more interesting ones
that came from the October 1987
convention.

First, a background note: In
general, AES papers seem to di-
vide into discussions of potential
or actual products embodying
some new concepts or ap-
proaches; discussions of new
techniques for improving mea-
surements, recording, or repro-
duction; and psychoacoustic in-
vestigations into audio percep-
tions. Since the AES prefers to
avoid being a commercial-sound-
ing board for any company or in-

FIG. 1

ventor, all papers that appear in
the Journal must pass a review
board of the author’s technical
peers. The papers given at the con-
vention—and the preprints of
them—are less stringently re-
viewed by the convention’s papers
chairpersons. I'll list the AES code
number and the formal titie of
each paper for those who wish to
obtain a copy. For information on
becoming a member of the AES
and/or how to purchase any of its
many papers and publications,
write to: Audio Engineering Asso-
ciation, 60 East 42nd Street, New
York, NY 10165.
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2537, G-4

Subwoofer Performai
Accurate Reproduction of

The authors of this papel
whom is with Dolby Labot
set out to determine th
mum-performance requil
for home subwoofers as
peak sound-pressure leve
to 120 dB and a crossover n¢
than 100 Hz. An interesting
the paper was the frequenc
sis of commercial CD’s.
thors turned up a doze
(mostly from Telarc) with s
tial musical information in
tave from 32 to 16 Hz and ¢

the



512 Overture) that went down as
ow as 12 Hz!

In general, however, the authors

und that recordings with audible

1ss below 30 Hz are relatively
re. When such frequencies are

:sent they are produced by pipe

1ans, synthesizers, or special

ects and environmental noises.
truments such as a bass guitar,
s violin, timpani, or bass drum
-duce very little output below
ut 40 Hz. At or above that fre-
:ncy, however, they can make a
stantial contribution.
/e are all aware of the Fletcher-
nson equal-loudness curves
show that the human ear is
ificantly less sensitive to low-
uency sounds than itis to mid-
uencies.
s not generally known, how-
, that the original curves,
‘h date from 1933, have been

_stantially revised by later inves-
tigators using superior techniques
and instrumentation. The most re-
cent studies—which generally
agree with one another—indicate
that the ear is 6-dB less sensitive at
low frequencies than was pre-
viously charted.

That means that to be heard as
equal in volume to a 4-kHz signal
at the hearing threshold of 0 dB, a
20-Hz signal has to be about 85-dB
louder! The paper goes on to ana-
lyze other performance criteria in-
cluding the audibility of ampli-
tude, phase deviations, and har-
monic distortions, woofer-excur-
sion requirements, room-acoustic
effects, and so forth. The paper
ends with a plea to loudspeaker
manufacturers to improve their
low-frequency performance be-
low 40 Hz. It seems that the dozen
or so subwoofers tested were all
found to be inadequate by the au-
thors’ standards.

The paper illustrates beautifully
why | find the AES papers so
worthwhile. I’'m not particularly
interested in reproducing fre-
quencies low enough to cause
sphincter dilation, but | was fasci-
nated in the wealth of psycho-
acoustic and physical data that the
authors either developed or re-
searched to make their case. Typ-
ical of other AES papers, this paper
on subwoofer performance con-
tains a 31-item bibliography.

2490, D-2

The In-store Electronic Distribu-
tion of Personalized Music: An
Answer to Home Taping

This paper describes a prod-
uct—or at least a prototype of
one—that, if successful, would
revolutionize the way that record-
ed music is sold. The authors are
affiliated with the Personics Cor
poration of Menlo Park, CA, and
the “abstract” that opens the pa-
per neatly sums up the project:

An electronic music-distribu-
tion system has been designed
and built to permit the in-store
production of very high-fidelity
personalized cassettes, to the cus-
tomer’s order. In the store, the sys-
tem consists of a computer-
controlled high-speed optical-
disk-based digital-audio archive of
up to 15,000 individual selections
of music; an order-entry terminal;
a high-speed cassette recorder;
and a high-resolution label
printer.... With this equipment a
customer can obtain a high-
fidelity tape containing an album-
length compilation of the songs he
wants in the order that he wants
them, after a wait of only about 5
minutes.

The authors state that the impe-
tus for the project came out of a
1985 study (cited in a footnote) that
sought to determine the reasons
behind home taping. The study
found that, contrary to the view
held by the Record Industries
Association of America (RIAA), the
most important reason for home
taping was not to save money, but
rather to create personal programs
by assembling various artists and
songs onto a single cassette. The
authors are hopeful that in-store
album production would appeal to
the record companies by essen-
tially eliminating the major reason
for haome taping, and by simulta-
neously providing a means of col-
lecting royalties that are now lost.

The bulk of the paper describes
the technologies involved. Since
the first Personics-system units
have already been built, | assume
that the technical problems of stor-
ing 15,000 separate songs and ran-
domly accessing them rapidly
enough to compile a multi-selec-
tion high-fidelity recording in

continued on page 81
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SHORT WAVE

simple, high-
performance old-
time shortwave radios!

All of the secrets are
here: the circuit diagrams,
parts layout, coil specifications, con-
struction details, operation hints, and
much more! |

This is a compilation of shortwave
construction articles from “Short Wave
Craft"magazines published in the 20's &
30's. It’'s wall-to-wall “how-to.”

Included are circuit diagrams, photo-
graphs, and design secrets of all sliort-
wave receivers being manufactured in
1934 including some of the most fa-
mous: SW-3, the SW-5 “Thrill Box", the
deForest KR-1, the Hammurland
“Comet Pro”, and many more.

Also included is a new chapter show-
ing how you can use transistors to re-
place hard-to-find vacuum tubes. You'll
even see the circuit that was lashed
together on a table top one night using
junk box parts, a hair curler and alliga-
tor clips. Attached to an an-
tenna strung across the base-
ment ceiling and a 9 volt bat-
tery, signals started popping (JIm
in like crazy. In a couple of {x:
minutes an urgent message
from a ship’s captain off Se-
attle over 1500 miles away
was heard asking for a naviga-
tor to help him through shallow water!

These small regenerative receivers
are extremely simple, but do they ever
perform! This is a must book for the
experimenter, the survivalist who is
concerned about basic communication,
shortwave listeners, ham radio opera-
tors who collect old receivers, and just
about anyone interested in old-time
radio.

Great book! Fun to read! One of the
best old-time radio books to turn up in
years. Heavily illustrated! Order a copy
today! 8 1/2 x 11 paperback 260 pages
only $15.70 postpaid!

M oreay Prhlbeationg 1

; Lindsay Pub|ica'rionsI
Box 12-WA1, Bradley IL 60915

I Send a copy of Short Wave Radio I

I Manual. Enclosed is $15.70. | |
Chk, MC, Visa. Send a free cata-

| log of other books.

|

Name -

Address

|
|
' 1
L e i e ) e =l |
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HITACHI SCOPES AT DISCOUNT PRICES'

~ $100 Price Reduction
L I V-212
'8 it $
” - Now 379 soMHz V-425 List 995 60MHz V-660 List 1,195 100MHz /. 1060 35
was $475 CRT readout $835 Delayed sweep $949 Delayed sweep $ B85
Lt Y V-223  20MHz D.T. 2mV Sens. Delayed S Ii'7st os s;
; - z DT ens. Delayed Sweep 0 695 7
Plus ‘Free’ 9600 Function Generator V422 dOMHz DT.ImySens Doofsel o875 a3 18
' q A 5 JdoIm ens. pelaye: wee otise
All Hitachi scopes include two 50 MHz probes V-1065 100M|»111 D.T. 2mV Sens. Delazed Sweeg ??595 1?575 ;g
and have a 3 year gquaranty on parts and labor V-1100  100MHz Q.T. 1mV Sens. Curser meas. DVM counter 2.295 1 995 30
; V-1150  150MHz Q.T. 1mV Sens. Curser meas. DVM counter 3 100 65 53
ELENCO PRODUCTS AT DISCOUNT PRICES! i
$349 Scope Probes R $4¢
|, — .
M0-1251 P-1 65MHz,1x,10x  $19.95 AL o (g A Bl MO-1
e CRT P-2 100MHz,1x,10x $23.95 < -' L © High Luming CRT
o Built i nent | ¥ith 5 accessories ult B0 Ty IJ"‘ 1mV Sensiti
UITFINicompone 10 Meg ohms input impedence ?‘ -l | *® 6KV Acceler Jfoltage
tester Fits all scopes with . — .A o/ | .é :, * 10ns Rise T
j *TVSync BNC connector A% ofne (& = 3"]’ * X-Y Operatic Axis
* Much More TL-3 BNC to Minigrabber $3.49 e Delayed Trig | Sweep
20MHz Dual Trace Oscilloscope 35MHz Dual Trace Oscllloscope o Much More
Top quality scopes at a very reasonable price. Contains all desired features. Two 1x, 10x probes, diagrams and manual.
True RMS 4% | 10MHz Oscilloscope _Decade Blox Low Cost Digital LC  ster
W Digit Multimeter e 610 or 5520 — Multimeter m 1800
] 35 M-7000 >: & 6 e M-1600 . 18
| $135 $14.95 Es
: 05% DC Accurac $25 Mee
1% Resistan y #9610 RGS'S‘W Blox 3% Digit LCD Coii 1H-200H)
M?:]) Frees(;s ?)O‘lzj?\ter 10MHz DC or AC 47 ohm to 1M & 100K pot W & o DC Accuracy Caf -200uf)
& Deluxe Case lgﬁgfarti% S\;/:?teg Hor 4#?32& ﬁ%‘ﬁ;gor Blo 10A Scale . o Ret )”
Reads Volts & Freq Auto zero/polarity || s (.1 M ohms
Breadboard f Multimeter with |Digital Capacitance Meter | Analog Multimeter i Mater
LEE8 Capacitance and E CM-1550 M-1100 gmgmg
- « - Transistor Tester| = - $58.95 $19.95 tions
Shown - $55 CM-1500A = 9 Ranges 19 ranges -~z
= ' Reads Volts, Ohms g .1pf-20,000ufd High Accuracy
9430 1.100 pins $15 - j Current, Capacitors, ’ .5% basic accuracy 10A reading Ac $36.95
9434 2,170 pins $25 ® ® gre Transistors and Zero control Mirrored scale Ac $42.95
9436 2,860 pins $35 ——..l Diodes w/case wsmmew W/ Case Kit 17.50 %Ac $39.95
Function Generator Blox | Solderless Breadblox IC Test Clips Temperature Prt%t%e E >robe
¥ 16 pin $5.95 -
#8600 20 pin $8.25 $29.95 P
2 $24.95 4 24 pin $10.75 Semiconductor [ 4
DT . . / 28 pin $11.75 type é $23
Provides sine, 1, squ wave 550 tie pts #9550 ) SR 40 pin $18.50 R:;FQ%OZF
From 1Hz to 1MHz including 2 power All are gold plated to el
AM or FM capability bus Iineg P $7.50 assure trouble free contact Fits most digital multimeters Loglc Pulser 00 $23
Digital 3 Amp Power Supply Regulated P.S. Breadboard GF-8016 Function Ge or
XP-750 E— =  $99.95 XK-400 with Freq. lor
| ‘
$1 75 e Fully regulated $2-.
0-40V @ 1.5A l ® Short circuit protection * Sine, Squar 1gle
0-2V @ 3A ® 3550 test points ® Pulse, Ram 2MHz
=L : ® 3 power supplies ® Frequency 10MHz
XP-650 with Analog Meters $129.50 ° 5V @ 2A,12V @ .3A-12V @ .3A GF-8015 wlthout Freq. Mete 9
Digital Triple Power Suppl Quad Power Suppl Four-Function Frequency C irs
9 p supply XP-765 pply XP-580 q )
3239 $59.95 $259
0-20V @ 1A 2-20V @ 2A - - S
- 0-20V @ 1A z 12V @ 1A N DL $179
Fully Regulated, Short Circuit Protected with 5V @ 5A Fullvirequiaiadland V@ 3A
2 Limit Cont, 3 Separate Supplies y reg -5V @ 4A . _ ' :
short circuit protected Frequency, Period, Totalize, Self Check v h
XP-660 with Analog Meters $169.50 XP-575 without meters $44.95 Stabilized Crystal Oven Oscillator, 8 Digit splay
—
- 15 Day Money Bal arantee
WE WILL NOT e C &S SALES INC. (800) /2627711 [ IS
| 1245 Rosewood, Deerfield, IL 60015 (312) 541-0710
BE UNDERSOLD! "" Add 5% for Postage ($10 Max) IL Res., 7% Tax ASK FOR FREE CATALOG

CIRCLE 109 ON FREE INFORMATION CARD
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ON FAX

Fax is an easy-to-use,

low-cost way to send copies of text,
graphics, and pictures by telephone.

A MODERN FACSIMILE MACHINE. WHICH 1S
more commonly known simply as
fax. 1s a device that scans a document
and converts it to digital data that can
be sent over the national and interna-
tional dial-up telephone systems. A
receiving fax creates a facsimile of the
original document by restoring the
data to its original forim.

Because there is a worldwide stan-
dard for facsimile signals. fax ma-
chines can send documents anywhere
in the world—except to countries
which prohibit non-voice or encoded
signals on their telephone network.
Because modern fax is entirely digi-
tal, a document can be sent in less
time than it would take to be read or
described by voice; hence, the tele-
phone charges per document are min-
imal—particularly so for long dis-
tance and international calls.

A mass market

Many marketing experts involved
with office and household electronic
products believe that the fax machine
will shortly become another mass-
marketed electronic gadget; one that
might turn out to be as popular as
VCR's, video cameras, and personal
computers.

In fact, the future of fax as the next
electronic blockbuster looks so good
that the major manufacturers are al-

oI (O LLOXEY

ready gearing up for blitz advertising
aimed at the home-business market.
Pick up almost any newspaper and
you'll find that the fax machine is the
featured equipment in many adver-
tisements from stores that sell con-
sumer photo and electronic equip-
ment. It is also featured in the ads
from computer dealers, and by the
stores that sell telephones and office
equipment. And if you drive down the
business district of any moderately
sized city or town, you’ll now find
stores that specialize only in fax ma-
chines.

There are even fax adapters for
IBM-compatible personal comput-
ers. Simply plug in a fax adapter and
your computer will function as an on-
line fax even while the computer is
doing some other job, like word-pro-
cessing, or filing, or whatever else
personal computers do. (A future is-
sue of Computer Digest will present
a hands-on review of such a device.)

Old movies

What might temporarily limit the
growth of fax is the fact that many
non-business consumers have little or
no idea about what fax is or can do. If
they know anything at all about fax.
it’s probably from TV re-runs of old
1930°s B-movies, where a group of
newspapermen watch a facsimile ma-

www americanradiohistorv com

HERB FRIEDMAN,
COMMUNICATIONS EDITOR

chine create the face of Public Enemy
Number | on what appears to be a
spinning drum. Or the machine might
be spinning out a picture that will
prove the innocence of someone min-
utes away from execution in the Big
House (state prison).

Although the facsimile machine
was a common productivity tool for
newspapers, news magazines, and
major business offices, it was a very
expensive and difficult-to-maintain
mechanical clunker; so other than in
the movies, until digirul electronics
became a household phrase, the aver-
age consumer had little acquaintance
with a facsimile machine.

But because of the simplicity of
operation, unusually good reproduc-
tion and reliability, and plunging
prices made possible by digital tech-
nology, fax is expected to be used by
almost all businesses operating from a
home. It is even anticipated that fax
will prove to be a popular household
appliance. For example, suppose
you’re working at home and find that
you need some papers that you left at
the main office. Instead of waiting for
the mail, or paying for expensive cou-
rier service, you simply ask the office
to fax you the papers. In less time than
it takes to think about it, your fax

machine starts spitting out copies of

the documents.

8861 H3IEW3IAON

P-3
(2]



‘WwnJp ayj uo pajunouw sem jeyl

Jaded jo Jaays yue|q e ojul pauing Ajjesall Sem IDYINI IHL *ONIAIZOIH NIHM—Z "OI4

H3AIRI3Y XA
NOY4 TVNOIS

SB JIUn duwes dY) SI JOAIADAI JyJ,
‘uonrnpow £3
-uanbay 0] Hoys—IA] 3sn 0} pres I
WNSAS Yy “0TBIOA PIIBISUIZ-|]ID0)
-oyd oy £q pauIwIdIp SI J0IR|(1950
opne ) jo Aduanbay Y aduIg
IOIR[[1ISO PI[|0NUOI-ITLI[OA
v jo Asuanbaiy oyy souluwLlap ‘uim
ur ‘agmyjoa ayp Ansudjut s oy
01 Sutpuodsanos a3rijoa D Fulkiea
v saonpoad pur Judwndop a3yl uo sid)
-orIRYd Y1 AQ pasned Ansuajui 1y
Suiduryo oYy sasuds [ds0moyd oyj.
("wnup ay) Jo 20vpINS dY) B XI[dY ©
sLurds 3y ) “sutds 31 se malos pad) ay)
UMOP SIAOLL OS[R WNIP 3Y) SN
soul} uluurds Jo uoleiedas e S1 219y |
"y31] Jo weaq Yy Aq pauuwds si judLu
-RO0P 9Y) ‘SIA[OAJ WINIp Y} Sy
“J0JR[[1S0 olpne
ue 01 pARdUU0d st vyl [j2s0joyd v pur
‘sud| 3uisnooy sy ‘dwiry e Jo Junsisuod
wasAs reondo oYy st wnap oyl dnoqe
PaUOIIISO4 "MAIIS 3Y) UMOP WP 3Y)
Spad) pur wnup oy suids yloq Jojow
3, JOI0W B 0] MAIIS-POd) papray)
v AQ payoene st ey) wnip [e1dow
® U0 pajunow Ssi (p,xej) pajwsuel)
9Q 0] UIWNIOP Y], “Ylom ‘xnfajar
UOIU] UIDISIAN Yl SB (yons ‘Sauiyd
-ew xep AIed moy smoys | angdig

HOLUNIAHISIA .._

DA

SMALS
JiiviS0819313

40 VIH
JAILISNIS 1v3H §02

H3dvd 311V1S08I313

‘saeak Kuvw ‘Auruu
10J pasn udaq 1 usey sunuud ssasoid
-1om ‘A[SNoIAQQ . "uing,, d1109[3 up
10J uonanpuod apiaoid 0y 1aded rom
© pasn sauiyorut dwios pue ‘gurdojoa
-ap $52201d-19Mm JuRAW YOIYM ‘WSS
(o1ydrasoloyd) aanisuas-1ysi| v pasn
OS[® saulydrw Xvy Al ey ., Ul pauing.,
st aurdewt ayr Aes am ‘Sununid

Jjo sadKy yloq uj ,rwing,, ayy e aad

-ed oneIS01399[9 JO 10[02 ay) saduryd
1aded dnwys0nd2(d ysinosyr sn
-1As ay) woiy Suissed juating o1d3)9
ue a[iym ‘1aded jeuoyy o aSeun
2y suing Ajjenmde snjAls 1oy ayy, ad
-ed 9y} 1040 syoun 1Ry Sn[A1s Fuiuing
SLI1IJ[J Ur 1O Jeay e Aq pauLio) st a3e
-wi1 oy 1aded sneisondars 10 (aanis
-uds 1ray) [ruwtay) uo sydesiojoyd
10 S)udWN20p paatadal juLid sourydew
XeJ uownuod ay ‘sioquud 1ose] yim
sauiyaew xey pud-ysiy dinba 01 puayui
A[1enjuaAd s1ain)aenuewl ysnoyl|y
‘uonE[npow s, [eudis
paNIIsuUeI) ay) JARIId 0} PISN SI I9AI
-1eyMm JO J0Ssdd0udoIdn v t1oye|[19s0
OIPNE Uk [011UOD 0) PAsh UdY} SI YdIym
‘[PUTIS [ROLIDJA J[RIS-ARIT 10 [0A[-1q
0] UO1I23[JaI Y} SUAAUOD pue 1yd|
PAdDYAI JO Junowr ay) sasuas yjed
uonddJal1 oYy ut pauonisod iosuds

31123[2-0104d Y UdWNd0p Y Woy
PAIDAYAI STIYSI] YoNLW MOY dUTULINOP

-dyd” 1o yuswinoop ¥ Juruueds Aq
POALI2P ST [RUTIS paylIuSURL) SIT (Joms
-UR) DAIDAI pue (RUITLIO) Puas yioq
ued 1| JI9AIDOSURL) B A[[RMOR S dUIYd
-PW XBJ B—0(IUISIR) A[IRd U d[dIuR
INO Ul INSSI SIY) UT JIIYMI[SI PAYLIDS
-3p IS0} SE YINS—SIDIAP J[IUISOT)
[puawiiadxs Aped oy 1o 1daoxg
smoj pue sybiHq

-ooueijdde ssouisng
-[[eWS pur pjoyasnoy Jul|[as-1saq
B 21U023q 01 patdadxa st xe] Aym suos
-Pa1 10410 10w 10 ud ut [[y £|qeqoid
ued UONBUISEIUL INOK “dep K10A1]
-ap ay) pur 2dud 2y) Jo uoneLLIYUOd
UINLIM B NOA S,X17) 2 ‘UOnRULIOJUT Y)
S195 Y udypp 1aeap asuerdde ay

01 aui] auoydaay £q 11 xej pue 1aded jo
199ys & U0 Jurm nok 1eym Aum Kjdwis

usy) pur Juem nok jeym Sutureyd”
-X2 udy) ‘nok djoy ues auodtios [un
(QISNW IOIPAD[D,, 01 Sutualsi| auoyd
3U) uo SuNIEM JO PRIISU] JOIUIF LI
Mau e aseyaand 01 1805 pinom 11 jeym
uo gonb v juem 1snl nok agArw 10
‘sied uad 2wodaq 0) aaey 1 uom
yueq ayy pue nok ‘Apyoinb andsip
3y} JA[OSAI PINOYS IRY] "dUIYIP XB]
s yueq ay) uo sieadde Ados v spuodas
0¢ Ury) $$3] UL pue ‘duIydrLU Xe) N0k
0Jul YJoyd> p2[ddurd oy paoy Ajduns
noA ‘pied noA ey aaoud 0y ddpuapuods
-2110D JO SUIUOW [RIDAJS Ul Yurq ay)
IM PA[OAUT SUNIDT JO pEAISU] pIp
noA wiepd noA ¢Aed 1, upip noA wiepd
Aduyp yurq (0] oY) Yim aindsip
3utjig v aary nok eyl dwnsse 1)

‘Alquiasse [eolueydaw-04)03|a e Aq payoel} sem

1ey} wnup Buluuids e uo pajunow sem JUaWN0P 3yl SINIHIVIN XV4 ATHVI NO—1 DI

WNYa

NIy
;

”
7 by vy

s ZENY

/ | il

IN3IWN300

\@mzﬂ

Su_zm:a:ll— ‘ —l A

HOL0W
o M3YIS 03H
HOLYIIISO
S_w,_w:o - olany

nuv 1130040Hd
S

SOINOYLO313-01avH

©o
<

www americanradiohistorvy com



ur 23ed prepuels B puas urd sduryorw
Jwog) 'Spuodas |1 Se 91| st ul a95ed
B puas ued yorym ‘xej jengip oy uones

0/1 43LNdINOD

19sn ay) sydwoud pue ‘Bul

-uaddey sjeym pue pawweiboid sjeym smoys o1 ayl ‘suoijoniisul pawwesboid-1asn
pue A101%a.tp auoyda|a} e se [|am se ‘sjuawnoop BuloByno pue Buiwoosul ajdnnw uieluod
uBd WYH 9y "|0J]U09 MIBqIamMSUE pue ‘sapod ayeyspuey ‘walsAs Bunelsado ay) suiejuod
WOHY 3yl "aulyoew xej ajeasdn o11audb e j0 WYHOVIA D014 TYNOILONNA IHL—F ‘DI

AVY NOY

40SS3J0Hd 04N -

431vIqoLny

oL
w AY14SIO a1
I0VHEILNI
#31ndwos T
HILINI} -
HINNYDS |
ININNJ0Q
INININYHOOHd
H3sn
® 0000 00
® 000000

-Aem esnl a1om sauryoew g-dnoin
lenbig

duiyorw [-dnoiny
v Suisn ayel] pinom 11 ueyl awn
a1 J[eY INOQR—SIINUILW INOJ 0} 1Y)
ul ofrd prepuels e puss ued auIyd
-ew z-dnoin y 110 Jo ‘g0 ‘z dnoin
Seoumouy auv pue [L[DD U Aq
128 0s[e aIe siojowered S WISAS 9y
‘uonesado papusneun pue ‘uonrd
- LIUAPI Iamsue pup 9euiSuo amsue
pue dn-ferp onewoine apiaoid pinod
WAISAS DIUOIIVO-[[B Y [0 B WO
pay 1aded Sunuud 2y pue ‘paqiey e
U0 PAUUBDS SEM JUSLWINDOP JY ] "WINIp
Buruuids 7 uo QUOP J95UO| OU SBM FUI
-jund pur Sujuueds Syl—uongnpow
AV P2ALISP A[[ROIUOIIDD[S pasn Xt)
uaym pourad v sum seao [engdip oy pur
[E2TURYIOW-0110]d Y1 UIMIag
“19]] SAININY] 9S0Y) 0 125 [[,9A 019

ﬁ
3

‘yoBQ[IP) Wopow dljewoine ‘Ajnd
-as piomssed ‘Sunseoproiq ‘Surjjod
‘pIeMIO] pur 2101s ‘ageIOls st yons
S321AI3S UOIEdIUNWWOD paziiand
-wod WIapo 9yl 11 yiim 1ysnolq os|e
1] “pRlBUTWI[2 3q PINOd wdsAs Suyp
-uey-1oded [eortueydow uNUI Ay} JBY)
ueow yorym ‘Guruueds d1uosd9[
1 YA Jysnoaq BI9 [BUSIP oL Ing
‘(Guawnoop Yy suljiew 03 pauredwos
se) A1oa1)2p Juswnodop pides 1o own
-lear pannbar £:njosqe jeyy sossou
-ISng 01 payiW] A[BIIURSSD SBAM XBJ
'SUOLITIIUI| 3SOD PUB QU] DY} JO 3SheD
-9¢] “SINJILD [RUOHBUIUI UO A[1B|NdN
-ted ‘sasaeydo ouoydoral [vuuelsgns
Ul 1nsal ued )1 L1enordads 1ou st awn
[eymwsurg ased Jad somunu xi1g
ybnosypeaiq |epbip ayL

(*a8ed 1591 paepuels s, [LIDD
ay) ueaw am d3ed prepuris v jo paads

INOHdAT3L QL

ﬁ

NI
NOILINSOJ3Y INA
N3IQOW XW —O INOHdFTIL
3310A

[BIHWISURI) QU] 0] I9J31 oM IDAJUIYM
‘yuojaousy) -ofed 1521  piepuels,,
LLIDD B lWSuel 0] $d)nuid xI1s
$21] pUE UOIIE[NPOW A sosn ‘|0 JO
‘10 ¢1 dnoiny se umouy st yo1ym ‘prep
-uels LIDD 2yl (‘suonesrunuwod
JBUONBUIDUI [[B 1O] PASN SPIEPURIS Y]
$19$ 1BY] UOLILZIUBSIO J} * 09 IUILIOY)
aannsuo) auoydajal pue ydeid
-9[9LL [ruUOTWIU] DY) 10§ WIAUOIOR
ue st LLIDD) LLIDD 2w Aq pazi
-plepue)s sem WISAS WNIp Yt ‘suon
-POIUNWWOD [BUOTIBUIDIUL UI PIA[OA
UL 9812 TUIYIAISAY Ylim Sy “Supak
AUPUL 10] 9N Ul 219m SWDJSAS wini(]
“[BUTIS D1UOHII
UB BIA POASIYDT SI UOIIBZIUOIYD
-UAS “QUIYoBU XBJ DIUOHDII-|[B UID
-poti B U] ‘3uiyram) Jo 10 © painbaa
UOIRZIUOIYOUAS ‘pPasn 21dm S10)0W
D udyp (Aouanbayy s sutpamod
9yl AqQ poaurwidiap st paads

NOVEMBER 1988

3s0YM ) SIOJOUl DY SNOUOIYDUAS
guisn Aq pauiepe sem SQUIYdRW Ul
-A13021 pue JulIWSUR Y} JO SWnIp
3y} U3IM]2Q UOIJBZIUOIYOUAS ‘ajni
erouag e sy uaded jo 190ys yuelq
B 0)JUT JUSWND0P 92IN0S 2] JO uo13onp
-o1dal v uing 01 sn[Lis 3yl Aq pasn e
ey} s{eugIS [BD11159]9 0IUT SAUO) OIpNe
PAATI23I JY} SLIJAUOD IDAI3D31 dY) Ul
loe[npowdp vy (3uisnoy 9[fuis e ul
pauIqUIOd 318 10q J0) walsAs [eondo
ayy 2oejdar 03 uonisod ol s3uims
SN{AIS TUIBAID-9ZRWIT UL JSAIRDAI U
Se suoljoun} auIyorW 3y) uaym ‘g Jiy
Ul umoys se ‘ynq Sumnwsuer 10y pasn

‘aje|d je|} B OuI IND S,}eY] JO|S asnjiade ue
1sed panow Ajjensn S} JuaWNI0OP 3y} pue
“3uuess 21uo0L)2913 |eondo-ojoyd B sasn
INIHOVIW XV4 NH3IAOW 3H1—E '9Id

V14 V14 dWV1 Q3D SHOYYIN

ez
R
o\
|
|

e ol s

'

M3IIA
WOLLO8

1
M3IA 301A30
3ais 132 -

nv SNIT

&zﬁ.@

\
\
\

Vi IV 101S Y
- 9,
3 /
131304dS
JAIHA ININNJ00

LININNJI0A

47

www americanradiohistorv com



/lamsue Jo pury awos pue ‘Fur
-oepur 19indwos “opeipoine suoyd
-9191 B “Uuo111ug0921 XeI-3210A J11RWO)

arempiey J1u0s99[2 oY) ‘xej ¢-dnoin

souewojiad-y3iy v jo wreiderp

320[q 21I2ud3 B4 "FL] UI UMOYS Sy
pazueindwo)

‘10]S
jeondo ue ‘ureSe—moureu AIoA S
UAWNI0P 2y} 1B MIIA Jo 3[Sue s,9qm
9Y) 9SNED3Q PapPIaU ) UAIe SUI[ B pue

SIOLITA "1UWINOOp 9y} Japun Furaow
dwe ® pue agm 9y yum Iouueds
D3AIEL B UI DISN 20 UBD 1 JO “10TS DX

vemeaesis (LA UM AR OV UL Y Y
indino [engip apess-Aeid pue [9A9[-1q
Jo pury swes a2y} saonpoid vae 1951e)
$,901A3D 9U) JO FUIUUBDS DIUONIIY
"JO[S 3Y] JO YIPIM Y] SSOIOR JOSUIS 3Y)
uo uradyied e swioy 31| pAIIYAI Ay,
‘Aem QuIBS QY) UL SSI[ 10 AIOW SUON
-dunj agny ay) ‘DD © v swes 9y) Jou
y3noyi|y "10[S 2Y) SSOIE SPUIX3 1B
aqn) Josuds [eando-o010319 ‘uryy ‘Fuof

‘uolssiwsueld) xej ayy

noyBnouy) 10 ‘paystiqeIsa S| 1INJ119 SUOHEDIUNWWOID XEj 3y} jiun juo aul| auoydajal ayy
10}luOW O} JaSN 3y} SMOJjje Wapow 3y} J0} Ja)eads JOjIUOW PJeOg-Uuo Uy “auoyd jeso] ay)
Pue auif auoydaja) aU) Yi0q 10§ SUORIBULOD SEY HI1dVAY XV4 IINOSYNVD IHL—S DI

B S I0SUdS FUIUUBDS-108IU0d 3y,
"901A9p ZuIuuRdS pasn Ajuowwiod
2 swonaa Araraoid inm ranneac

IGIUHUWLS 91 JU eSIILOdY §3LE A (b1
-UdAg “sauryosew xej paostid-wonoq
-)201 AY) ur asn Joj 2[qelns A[109)
-1ad st 1 juasaid je ‘washs gDHD/sud)
JloLnw ayy jo sanijiqedes ay) [[ 2ary
1,usa0p 11 9[1ypy “padojassp uadq sey
WINSAS FUIUUDIS 190JU0D UL
-[{® 1S02-19MO0] YoNW B “ISAIMOY "9AIS
-uadxa Ajareropow pue xo[dwos jeym
-owos st Ajquasse dwey/qDD/sus|
Aoww 3y “durew JyJw nok sy
Bujuuess jJoruon

‘sioLw dy) Aq padapal pue
u99s vase SurmalA ay—,.Jojs [eondo,,
ue A[[enioe s Jo[S Y} ‘SSB[3 st J[osi
Paq 3Y], "1UIWNO0P Y} Japun saA0W
1By A|quIdsse [edrurRydoW pIjerdaul
ue are dwe| ayp pue ‘@D Ayl ‘sud|
dy) ‘siounw Ay ("pauueds 3uidg
a|ym uonisod paxy e Ul SUIBWAI JuaW
-NO0OP Y] Yorym uo “1auueds 1ndwod
© 10 ‘p-dnoiny e ‘¢-dnoin e sueow £|[e
-NSN mou ‘sautyoew [-dnoin jo wnap

‘Butuuids oy 10§ nynsqns ajeid-rey

v jueow AIowlo) ydigm ‘Suruupas
P2qIPI) WIWNI0P ) I2pun JO[S 2Y)
SIAOW ‘SulupIs paqivif p3[ed A[ed
-y123ds s1 Jey)—uoijeLea U031 Y
uonjisod paxi4

‘sanuIw 1Y) A[jeU
-IwIoU 0] Spuodas g wol premdn A1ea
ued swij-uoissiwsued) oged-prepue)s
¢-dnoiny {(Ajnoys 01 108 | 9m yorym)
paads wapow ay) pue “(auly 01 3sILOD
WoJJ) uoln[osal 9[eas-Ael3 10 [9AI[-1q
palisap Jo 9a13op ay) uo Juipuada
('spu0d93s Gt jo [v10] B ‘Funyeyspuey
Sutpnjouy) "Spuodas g se I Se
ur 33ed prepues e ssado1d ued suyd
-ew ¢-dnoiny v Aym uosear Arewid v

S BIEp PUB YA 410q JO uoIssardwiod
QUL '9[Qe[IPAR A1k SId)ORIRYD [1UN
iaded Funmid am casmeany {idane

3 [SULIS [BIOIP JUlUOINILV Y]  jAJU
3y} UdY) pur “Yue{q ST JUI[ 1Xau )
31 aurf a8ewt-(g3D Yoed JO pua 3yl e
JU2WNOOP 3] SIOUBAPE 133001dS dALIp
9yl "edeuwnt DD 2y ssad0id 1ey)
SHNDIID JWES JY) WOIj PI[[O1IU0D Sl
1ey) uonow dois-pue-dars e s soje
-19do 19y001ds aALIp s uaWINOOp Y],
“WASAS J1U0ID9]9 3y} 10§ [eUSIS (MO]
-y31y) [249-1q © saptaoxd DD oy
Jo Suruueds d1U0NdI[F "IIAIP (DD B
JO 908} 93 uo agewl ay) $ASNI0J “uiny
ul ‘yorym ‘sudj e jo oj3ue adueiydadoe
3y OJUT JUSWNIOP 3Y) WOIj PIddY
-1 93ewt 2y) sjoedwod siolw Jo
SALIS Y "10[S aY) JO YIPIm 2y} SSOIOR
spuaixa Jey; dwe] e Aq pajeurwn|
-[1 AJUSA2 St O[S 3Y) B JUIWNIOP Y}
Jo uonuod 2y ‘¢ "3 Ul UMOYS SY
-eyd
jey ® ol Ind SI jey) 10[S Juruuess
e sso1oe (paj|nd 10) paysnd si jusw
-NO0P Y “MITA IPIS Y] WOIJ IIS UEBD
nok sy “sauiyoew ¢-dnoiny £q pasn
wsAs JuIuueds UOWWOD 1SOW ) JO
uonejuasaidas ouauas e s1 ¢ andLy
“souryorW
[-dnoiny ‘sswowos ‘pue g-dnoin
yitm 9gniedwods ase sauryorw
¢-dnoin ay) Jo Auew se isnl ‘soutyo
-ew ¢-dnoin se uonounj os[e A[jensn
I soutyoew $-dnoiny :ojquedwos
PIEMUMOpP U2)JO 2le SaulydewW X
uropow Jey) puiw ur dosy UoasmoH
‘souryorw ¢g-dnoin Yy 01 UOISSNISIp
INO 10111S3I [[IM M OS—Yiom
-jou NS 2d1m-$ 2y} 1oj papua)
-ul S1 31 3snedaq ‘wasks auoydsi)
dn-ferp ay) uo ylom jou S30p poyrow
p-dnorny ayp (AID ‘¢D) ¢ dnoin
pue (11D ‘¢D) ¢ dnoin are sprepuels
LLIDD xej-[ensip ayj, ('spuodds g|

SOINOY10313-0iavy

48

www americanradiohistorv com



3-H 102 |RUONIPPE SURAW
Af[ensn 9pragdn A1A2 ey Iaquuawl
-31 INQ 9[qR[ILAR S1 JDUDIUIAUOD
pUE 2INJBIJ SUOHEBIIUNLLIWIOD JQPAIID
-u0d AI9A% Inogqe isunl iey) puru
ur doay ‘1oindwos inok 10} Jaidepe
Xg] U 10 JulydvW Xej OUO[B-PUBIS
B Ul PaISaIdIUL A1, NOA IYIdYm
"sauryortu xe} ajeosdn
alejnwo sioidepe aarsuadxa asow ay)
{SQUIYOBLL XBJ 1S02-19M0] Y} JO saIn)
B3] a1 Arnw? siodepe 1502-1amo|
3YJ, "AUBMPIBY dY] UBY) IBM]JOS Y}
Aq 210w paurid)ap e saidepe xej e
JO $2INU9) pue suondUNY Yl ‘A[[en1oy
"Jopow 0} [9pOW WOy AIBA SUOIDUNJ
pue sa1njesy s 1adepe xej v ‘sauiyoew
xe} ¢-dnoin) [BUOUSAUOD YlM Sy
‘Buipjod 03 puodsal [[im
pUe ‘SISBq }SBOPROIQ 10 9A1JO3[3S B UO
piemlio}-pue-2103s [[Im ‘saded ssaip
-pe-nnuw _2101s,, ued 13depe xej oYy
‘a1emyos ay3 Aq papiaoid se uredy
‘§unuud 21niny 10§ 10 Isn
2InNJ 10} YSIp UO Blep FUTWIODUI JI0IS
ued 31 Jey) 1dooxa ‘aulyorw xej 9eos
-dn jeuonuaauod e se sieadde sodepe
oY) ‘xe} Zurwodul 0] ‘[BUFIS XBJ
|[RUOIIUDAUOD B SB 3[Y YSIP PaljBuULo)
-xe} Aue sjwsuen 13)depe xe} ayj,
"J1y Msip e se ind
-JNO Jauueds pue ;,uEaEw ‘1X9] 31018
nox sip woyj sindino pue o) sindut
reugis oyl jeyy 1dsoxa xej [ruUONUA
-U0d B JO SUOHdUN} AY) [[B SIPIA
-01d Ajenuasse 1a1depe ay], “sysel
1ayjo 10j pasn Juiaq st 19ndwos
a3 18Y1 Swil) 2y} SULIND UJAD J[GE[IPAR
Al[eo11RWLO)NE SI UOHdUNY XB) 3y} ‘Aem
1By} U] ‘punoi§yorq Y Ul YIiom pue
Alouraw Ul apisal g9/Wg-X Y se
yons s1aidepe xe} 191ndwod sourULIO)
-1ad-y31y 10§ aremyos ayy ‘Ajensn
‘JuawnIsur
auoydaja) ayy pue aul| suoydoja ay}
10} SUOIJO2UUOD WIPOW [BNSN 3y} Sy

pur jois e owur sgnid Adwnis i "69/4g
-X4 s.owoseued ‘4amndwos [¥X/Dd
® J10j Jardepe xvy ® smoys ¢ angi
‘s1aindwos 9[qued
-wod-Ng[ J0) s1aydepe xej ‘31 passend
noA ‘0) sn Sped| yoiym ‘Xej umolq
-1y e yum oqqissod si 19aindwoo e
yim 91qissod s Jeyl SUOHEBIIUNWIWOD
Jo Aem 9yl ur Suryihue ‘A|[esiseq
xe} pazuaindwon

‘dnayew a3ed Apeal-riowed
10J A[10211p Pasn 2q Ued JUIWNS0P Y}
1ey) 0s J9tulid JISe| B O) UOIJOUUOD
mo[re Jo ‘siajuuid 1ase| aAey S[apow
pua-ysiy awos ‘siojurid oneison
-09]9 10 [BWIAY]) 9ABY Saulydew
xe} 2y} Jo Auofew ayy ySnoyyy
"3ly ysip Ieindwos e se ejep Sulwod
-Ul 9y} 210JS Jo uswnoop ay) jund
Iayira ued auiydew Xej 3y} ‘Furarad
-91 UAYA\ "JUSUWINDOD [BUOIIUIAUOD
v st pjep Joindwoo oyl ‘pauiaduod
ST QUIYOBW 3y} SB 1B} Sy aulydew
XeJ au3 o1t A[19211p paj 3q 01 S3[Y NSIp
sSMo[[e eyl doepIaul xej-ol-1aindwod
e apiaosd souryoew aarsuadxd arow
o jo swog Iondwos ' ur euld
-1J0 UBD , JUSWNO0P,, 3y} Jo ‘sorydesd
pa[eos-Avid 10 [9A3[-1q pajelaual
-1ndwod ‘ue aul] ‘1X3) UIBIUOD UBD
WaWNOop Y} ‘[eNIIp AE SaUIYORW
¢ dnoioy asnedaq ey purw ur dooy
"passalppe A[jeoy1d
-ads st uawnoop ay) woym o3 uostad
Y1 AQ AJuUo JUBWINDOP 3} 0] SSIJE
smojje piomssed y -owl) IJR] B JE
Sunuud 2A109[3S 10} NV Y Ul paI0ls
2q ued A9yl ‘yuawindop Iurwodul
A1ang yunid Ajuessaosu j uop saulyd
-ew douewroyrad-ydiy ‘u10o 9y) jo
apis dig 9yi uQ "2A13031 0] pIZLIOYINE
are A3y) 1By} S1uawWndop ay) AJuo 3sanb
-21 0y sauryorw Jurfjod smoje uoo3)
-01d promssed ‘(uotsstwsue)-pawi)
10) urjjod 9A129[9s 10j VY Ul

P2101S 2Q UBD SJUDWNDOP AUBW dUIG
‘paniwsuel) 9q VY Ul paIols jusw
-ndoop k ey )sanbax pue ul [BIp ued
SUIYDRW 210WAI ¥ JRYl SUBSW YOIym
‘Juryjod ywiad soulyorw 2ouew
-10309d-y31y SO "d1jjBI} FUI0TINO
pue Julwooul 10} sylom uoildvjosd
plomsseq awl pue ep oyidads v je
SAUIYOLW I0W 10 OM] 0} AV Y WOy
UWNOOP S PUIS A[[BOIBWIOINE [[IMm
auIyorw 3y} JeY) SUBAW ‘UOIINQLISIP
dnoi3 se umouy os|v ‘3unseopeorg
‘uonoajosd piomssed
3ut08ino pue Sutuooul pue ‘9npayds
1SBOprOIq B AV WOl pawsurn
9q [[1m XeJ B 2wl 9Y) ‘I3[BIPO)
-ne suoydaya) ay) Joj s1oquinu duoyd
-3191 +001-0[ yitm pawuweidoid
-19Sn 3q Ose ued 31 pue ‘jjasit adew
pauueds Y} A0S UBD VY YL
“wapow s auryorw
xe} 9y3 Jo ued A[[ensn si 11IN0JID [BNIOR
Ay ‘Auepd 10} K[Uo uop SJeyl ‘jun
areredas e se uon1u3002I1 XJ-9010A
oY1 smoys ¢ 31 ygnoyyy ~euoydajm
[BUISIXD [BUOIIUIAUOD B 10 ‘auoydaja)
UMO S)1 $]09UUO0D dUTYdRW Y} ‘ayeys
-puey ou st 219y} J "aut] auoydaja) ayy
0) Wapow [BUIdUI UMO S $]O2UU0D
auryoew ayj ‘9yeyspuey Yl SISUIS
1 J1 ey Suneutduo ue woy Ieys
-puUBY [2OLI}D3]9 UR JOJ SIOHUOUI 1 [[BD
B SIOMSUB QUIYOBW U} UAYA\ 'S[[BD
Jurwiooul JOJ 2uUl| UOWIWIOD B AlBYS
01 2uoydaa) B puB QUIYDRLU Y} SMO[[B
yorym ‘uontugodal xej-3d10A dljew
-oJne aInje9) sauryoew xej a[easdn
2wos ‘4 "SL] Ul UMOYS SB I9AIMOH
‘auoyda[a) [rUOIJUDAUOD UI-}[INg
B sey OS[e aulydew ay) uaym Suijiw
-Suely I0j Xej 0} paydims A|[eolewo)
-ne 10 A[[enuew 9q jsnw UIYdBW Y]
10 ‘uondaoal xvj 10J 3|qe[IBAR 9q ISnu
aui] auoydaya) Aeiedas e ‘A[[euION

('paads Sumrwsuen a1qissod.

159yS1y 2y} UrRJUTBW O) SILI} WASAS

NOVEMBER 1988

3y, 'sdq 0096 01 yorq 198 01 A1 [[Im
wepow RUISLIO JY) ‘ul) 0] dwn
WOL]) "JUIWNI0P 3Y) JO W] UoIssIw
-SURI) Y1 SISLAIOUL YOB[[P) YOra ‘dul
-Sewnt ued nok sy “sdq QOyz 01 yoeq
S[[e} SUIYdBRW Y] SI0LR Aurw 00)
[11s a1e 12y} J1 pue ‘sdq 008y 01 Yoeq
[j7) Aj[esuewione {[1m wapow syl
sdq Qoz. 1w sioiia Auew 00) JIB 2I3Y)
J1 'sdq 00zL 01 Ydeq [[B] 01 wopow
Suneurduio ayy o3 1sanbos [roN
-39 ue spuas 3 ‘yied suonedswunw
-WOod 3Y) UO SI01I3 AUBUI 00) SISUIS I
] *SIOLIS UOISSIWSURL) 10 $153] A[Jue)S
-U0d wWwopow Iamsue 3y} ‘afueyoxo
eiep j0d010id Iayjo Aue yum sy
(‘ouyd
-BW Iamols ay) Jo del doy oy Je uels
Kayp 10) sdq 096 11 1IN0 LBIS SaUIYdRLW
yloq ‘asimiaypQ "sdq opz 01 sytys
auiyorw Juijeui3LIo ay) pue ‘auryd
-BW XBJ SUNRUISLIO Y} AQ Pasuds
st sdq Qopz & Yorquamsue sy ‘sdq
00pZ 10} Ajuo paddinbs s1 suiyoew
Zuuamsue oy J1 "sdq 0096 1 eys
-puey A|[eonssfad [[im I Ariqedes
ay sey 3t y1 pue ‘sdq 0096 Furwod
-Ul UB $9SUDS SUIYOBW FULIDMSUR 3]
J1 “duIyoBW xB] SULIOMSUE JY) woy
[eusIS yorqIamsue 3y) , $153),, WIPOW
Juneuduio syl ('sdq 0096 9[puey
ued 1IN uoydsjal dn-jeip pood v
‘sax) 'sdq 0096 Ajjensn ‘poads soyFy
® B JIWSURI) O S3LI) “I9A3MOY ‘Wapow
Yorq-[1%) v "sdq 00t-g 3¢ Suiyy s saop
Adwis 31 swepow sdq-Qpz 21eI-paxy
B puejsiopun 0] y3noud Ased S]If
“151y wapowl
Ay} 19409 $,19] “o3ed pIepuels e Jo awin
UOISSTWSURL] 3Y) U0 JIJJe 1591eaId
oyl sey Ajqeqoid wopouwr ay) dUIS
‘wapow yoeq-[[ej sdq-0096 € 9By
s[opow aalsuadxa a0l “sdq 0ot Jo
J)el UOISSIWSURI} PIXYy B Sey wapow
ay) ‘sauryoew xe} ¢-dnoiny aals
-uadxa ss9| ay) U] "wapow JeuISuo

2]
<

www americanradiohistorv com



uaded pay-1ono0ids
JO ||04 B woJy pajedasd sem jusawn
-00p 9y J3uueds 10 HY3IA-0S V—L 'OId

‘snoguowiny A[[ensn
arom sarddns Jomod oy os ‘suisop
UNDID JJBIS-PI[OS AUPW U UOWIWIOD
SI JBY) SSI] 10 S)[OA G| IY) JO peals
-Ul S)[OA paIpuny [BI2A3S 0] ()6 palinb
-9J S1IN2ID S 18dA1315A ‘AZojoud9)
aqmi-winndea Jo [edo1dA], "o3e Aimuad
Jiey v sdwe-do D 10 sioisisuel) ou
219m 2194, "JyStom pue 9z1s [eo1sAyd
Jo swdrqosd oY) asom 213y uay]j,

‘dnyo1d astou
01 3iqudaosns Apenorued s)noao
dy) dapew ydIym ‘spea] Juof ul payns
-3l A[fensn $)INJIIO 3qNJ-WNNJRA 10}
pasn sjusuodwod ay) jo az1s [vorsAyd
I99ys ay) asneddq Sullim [[B ylim
udye} 9q 03 pey a1ed Je[noiued 1oej uf
‘dnyjord winy juasaid-19a9 ay) donpas
01 paisiml A3y3u 2q 01 pey saIim ay)
#15B3[ A12A 9U) JB 4(SI9)eaYy) sjudwe(y
3qn-WINNIBA Y} PAJIUUOD JBY) SAIIM
ayl Jo owadeld Ay ur AUBD JWAIIXD
pannbar sAem[e 1sowe 193fosd duon
-03]9 Aue JO UONONISUOD Y] SIdUE
-paduut indut y3iy A10a pey stayidwe
Ay asnedaq ‘oidwexs 104 ., sem 0)
Posn 11 Se, | ‘plEs JUOAWOS SE 1O *dUop
9q 0) posn s3uly) Aem oY) Jo suon
-03]100a1 AuBw peY I ‘SINDIID 3eIs-pl

-[0s wxapow Fuisn SauIydBW P[O ) JO
Surpesddn Aw yiim papaadsoud | sy
‘(K1atrassne

o R e R T R 0 AT
sem (OR3 10} SOII0MI9[d Yy, Jautid
ay1 smoys g “31] ‘1auueds pjo Auwl 10j
Alquiasse [edtueydaw oy Isnl smoys
[ a1n31y -23ny A[enide—31q sem
sautyoew p[o ay Inoge JuIylAIony

Aneay pue 6ig

‘3uryiom sirun 9yl 193 01 pasn
I 1eyr—oge s1eak Ay Apwdu pauois
STATID TIAAD 1011 aram  Tnmm—seanhie

PRe 10U agjuiuTIdUUBYS [BULO UV JY)
JO uo1ONIISUOD pue UFISIP ) $2QLIDS
9P JJd1Me SIY], "9|TWISI) YIim Sjuow
-11adxe Aw anunuod 03 Wiy 3y} punoy
I ‘s1BaK (G 1sourfe Joye ‘A[reuty "s1os
J[IWISORY OM) IY] O) UO P[3Y [ UOSEAl
JWOS 0} Ing ‘U0 paydlewl dwIJ,

H3973H 'V 14VD

"S}INJJIO 8]1B}S-pIj0S Yim 8)ep 0} dn maiq-awoy
plo ue sbuliq ajiwiSor) oipel Yim sejusuiliodxs Alies uy

8861 — O¥6l

soutiap 3% f1e s 5,

LY
NG T

:’ea.ﬂt e
30 Qpend ag

Hog
E.E.mﬁ

A TINISOVA

JMIWISOR] Y)m UOL
-eluswiiadxa Jayuny puadsns o1 pry

T ATNeAaT » oon fnrm (AT At an mvaa

S [1 94} pauot | 9t Jeyl Inogy
‘Kienb amyoid Astou jeym
-3wWwos v pur uol)njosal Jood ut payns
-1 wasAs [eando arnbapeur ue 1nq
‘Ingssaoons Ajjerued pasoid suojjs
AW 19wund e se Jayjo oy “rouueds
v SB S)Iun 9y} jO SUO Isn 0) papuul
[ “siudwadxa Aw Fuinunuod jo adoy
a1 UL IR OAVHY Y} paseydind | os
‘I+61 Ul SISEOpROIq I[IWISIV] [BIUIW
-112d %2 o) pajeuUIWId) [T JBAN PIIOAA JO
doudurwwl Ay ‘s3uiyy Jayjo uowy
-9oe]d Y00) 11 19Yje ABp ® JO SInoy jou
‘A[iueisul smau 943 198 p[nod siopeas
1Y) 0s ‘oipel Aq s1adedsmou Sunsed
-peoliq Jo A1[IqIses) ay) 1s9) 01 paudis
-op weidoid uonenjead ue jo ued
SB PAINIORJNURW UG PeY Yd1ym ‘S)y
dIunsoe] OA VY 617 19POIN 31501
snjdins om) ssoroe awed  ‘sauryorw

umo AW paysiuy [ 2w ay} Inoqy
‘ourzegew
UOIS142]a] ¥ 01ppYy JO SANSSI [16]
ATenuef pue (pG] JOQUISAON 9yl Ul
so[o1ue Aw Jo 10algns ay) arom yorgm
‘sauryorw oM} Ul PIJINSal sjuaw
-11adxa A [eudew ayl no jund
01 sAem JUAIdJJIP YIIm JudwWLIadx3
01 ue3aq [ ‘yuawdinba [eIdIWWOD 0)
$S2008 3ulARY JON "OIYQ ‘PUB[AAJD
ur gXgM uouwis JH Aq iseapeoiq
219M JEY] SUOISSIWSURI) J[IWISIRJ
[eruawnddxa ay) Aq pajeuldsey awed
-3q ] uaym [00Yds Y31y Ul [[1IS Sem
1 ‘[ewawuadxo A[y3iy pue mau sem
J[1uISoRy OIpel ‘SARp SOy} U] "dIWIS
-oe} olpes Jo 109[qns ay) uo 3joim
18y sa[otue om] paysijqnd—satuoy
-J3[j-01peY 2wWweddq A[[BNIUIAD
yarym ‘4fva) orppy Jo uonedrgnd 13)
-SIS p——auIZegew uoisInajaL P oIipny
LVHL 0DV S¥VHA ALdld LSOWTV SVAM LI

SOINOYH10313-0IavY

50

www americanradiohietory com



‘10suas 1ybi|-paroajyal ayi se agniojoyd e 1oy Joysisuesjoloyd e jo
uonniIsqns ayy sijuswanosdwi sofew v 'WILSAS TVIILdO HINNYIS MIN IHL—E ‘DI

{

HOLSISNYH10LOHd
¥S10 34N LHIJY

M3IA 301S TVILHYd

SISNN
X3IANOJ-ONV1d

4IMOL
wz_,__oou

\‘ / .I\\ \\

| e

— l —_—

_ R\
| ( P

4 Ad0D

40 INV1d

18 paprels 1ajuuad sy 108 01 Aessadsu
AJuo A][ensn s111 ‘S10JoW SNOUOILOUAS
Suisn Aq “yussaid 1y Aepol are Aoy
S [[om SB J31)JO [[OBD YlIm PIZIUOMD
-uks j1ou alam saruedwos 1amod
lolew Jsow 2sneOdq ‘[+GT ul 2sn
Ul 219M S10J0UW SNOUOIYIUAS yZnoy)
UdA? ‘AIBSSI09U Sewm UONRZIUOIYDUAS
[BDIUBYDIW JO pury S, "UBdS Yoea Jo
uels 3y Je asind ouks ayy 10j Sunrem
3q j1a ‘wistueyodw yon|o-difs e niy
USALIPp SI YITym ‘uLle snjAls ayi 1ey)
0S I3UURdS 2YJ UBY] J3)SB] A[IYT1[S URI
01 paugisap s1 1uud oy “oulf ueds
4oeg Jo guiuuidaq ays Je 1autad sy wy
10A3] 1uawadedsy ue 971313U3 JOUUBDS
Yy Aq 1uas sasnd Suiziuoayoukg

XSIG 3HNLYIJV
NI 39V
LNV
40 M3IA
Q394VIN3

M3IIA dOL

('ygnouy)
uing o) Suryorq syl Isned pnom
J5E)j0A yonw 001) ‘ygnoiyl smoys
SuIyORQ YOR[q Y] JO JI0oW ‘Aeme SUINg
Funeod ay) jJo atow sy 98eijoA dY) Jo
apmugew ay) uo juspuadap 2a133p e
01 3u11B0d Palo[02-1Y31| Y1 Jjo suIng
snjAs ayp jo 1atod ayl 1e age)oa ygiy
sy, snAs ayl oy pardde usyy pue
Joytdwe 1amod adA1-aqny [euonUIA
-UOD B Ul $J[OA PRUIPUNY [BIIAIS O] PaYy
-1jdure are 1suueds 9] W0l YUuI[ olpes
Yl I0A0 PoAIddal S[eudIS (“Furyoeq
pazi1uogied © I9A0 IPIXOIP WNIUR}
Jo Suneos ury) e pasn taded ay) ey
JA31[2q ) J2UUBDS 9Y) Ul Pasn JUo Y}
0 reptwis uale[d paaind e Aq pauod

-dns s1 jeyy 1aded 2A1ISUISONDID
$S0I0E YLI0] pur yorq Futdaams snjArs
B sasn Jaunid aqiunisovy yout ayJ,
“paziuolyduAks rojunad pue lsuueds
oyl sdaay 1ey) [euSis UOIRZIUOIYDUAS
AU 10} ZH Q0F pUB UOISSIWSURI] juow
-ndop 10} 7H Q00T S! Aouanbaiy 1ot
Ayl ‘wasAS Your] 9yl U] aniwsurn
OIpBI B SUNBNPOW 10J 9[qRIINS [2A3]
v 0} paylidwe Joyuny uoyl s1 [euds
J9111BD U, QLD DV UB O) uonen
-pows se parjdde pue a3e1[0A 01 pavioA
-u0d ale syuarnd Aun ay) ‘AjjeordL |
“undweoIdIW B JO SYIU) M)
P—|BWS AI19A 2B SIUDLIND 3Y) SUONIP
-0 JO 1$3Q QY3 J9pun ‘uiIa) snojngau
B s1_ 981e[ S|oAne]al,, ‘A[91RUNUOIUN

8861 H3GW3AON

‘Juannd aqmoioyd [[BlUS B $2}BISUST
NOr[q WOI} uodaPal Yl 91ym ‘BaIR
Iym B WOl uonoayal Aq paonpoxd
st uawmnd agnioioyd agie] Ajaane|al
e ‘pareurwnjl Suraqjurod 21 Jo Ais
-uap 3y} ylm A]15211p SILIBA UOIIDI|J2L
ayy Jjo AJIsuajul ) DUIS JUWNIOP
a1 jjo pardayar iy ayy dn syoid £|q
-wasse [ea11do ay) uo pajUNOUW 3gN1o)
-oyd v wawndop oy owo s jo
10ds 1y8uq ‘Aun e s309loid uared sy
JO 2INJBAIND JO SNIPEJ 3Y) JNOQE YLO)
pue yoeq Surdoams Ajquasse [mondo
uy ‘udiejd paaind e jsutede papeo;
-3uuids st paniwsues) 9q 0] JUSWNIOP
Yl WAISAS IWISIR) YdULf dY) UJ
“sasuueds adA1-wnip oy patydde
3q J.ued udIsap JIUCND2 pue [Bd1)
-do swes 3y Aysm uoseal ou St adYy)
‘wA)sAS J[IWISIR) YouL] ay) jo uon
-eIngyuod ay) uo paseq st Juawdinba
pjo 2y jo 3uipru3dn Aw aj1ym
wolsAg a|lwisoe yosul4 ayl

‘snjAis abejjoa
-ybiy e Aq saded ayy ojul pauing Ajjesay)
sem abewi ay] uaded paj-1onos04ds annis
-uasond9d Pasn HYIINIHd IHL—T 'DId

| ol

51

wWwWw americanradiohistorv com



"ZO| Jown
Aq pajessuab st Jaiiied sy "a3eis-pijos |12 I SOINOHLIITI HINNVIS MIN IH1I—b 'DI4
=
PR SOt Bkl ot ALy
£y 2y
AAA. & AAA
—,m Yy A AL W
Azt~ ] 1
= AL+ S
. 305 ¢
alis WWNZ L BHIENL  BlD . 3 AzL+
1no 20 ¢a +Ig oLy AL
WNIIS 4 . e 5 9 ¥ rH
0L - A A5
G
Wy PH 1y
b - AN 9S0EOHI
14 L= o AU+
AL+ Az~ i
% BYIYNI IN
64 1o Ag+ ~

BOIR 9)lym ® e peay Juruueds ay) Jul
-jutod Ajjenuew £q suels $OUONOS[S
s.douueds oY) Jo juownsnlpe ay]
Jontwisuen ayy o1 pardde 2q 01 10U
-Ted PIJR[NPOW-PAdUR[Eq B ‘109fJ9 Ul
‘Suiaea] o]iym syusuodwod Aouanbayy
-MO[ 3Y) pue (] Y} 2A0WAI 0} pasn
9q pnom 3)[y ssedpueq e ‘peajsul
‘WIISAS UOISSIWSURI) OIPEI B UL Pasn
9q 10U pnom gy Anmoxd Fuialed
-a1 oy1 £q pamnbas se 395350 D Y
sisnfpe ¢y pue opmydwe [euds pad
-doyd oyj sisnlpe gy Jajowonudloyg
‘wIstueyd9W
Sutuueds oY) Aq pajenjoe si ‘apgn
-$Ip uDOS U.mas AP 1S YoNmg Ao
-udnbayy s IaLLBD 9y} $10S [ ‘ISLLED
ZHY-01-Z Y Saetoudd (1) Jown
SSPl ¥ "PEIY Iouueds ayl JO ayous
winjal 9yl Juunp [eugis pauueds
a1 Sutaowas oy dured e se S3AIOS
os[e jeq) (zO) dweo 101s1sULn 9[duIs
v £q pasejda st yuswdinbs £p1es sy ur
pasn Joje[npouw 3qni-wnnsea AYono}
1BYMIWoOsS ‘awosajqnoy ayyJ,
"¢y 3unsnlpe £q paaoid
-WI 3G ued ([rejop suy) dui[ moLeu

Ay Jo Ausuap juud ayJ, 199 Aeid
swes 3y JO dul] peoiq  uey) [eudis
J9[[ews e J)eIouagd [[1m Jods Suruueds
Y1 Jo yiptm 3yl sayoeordde yipim
asoym dul] moureu e ‘oidwexs 104
‘[PLISJRW POUUBDS SY) UI [IBI3p dUlf
JO uonN[osaI 3Y) IDUBYUS O] IpeU 21
siusunsnipe uaym rjuud ay) Suiaup
~19A0 JuaAaxd 01 [oA9] Surdwrepd yoelq
9yl 198 01 Pasn S Gy ISIPWONUNOJ
"A1eSS929U J1 [9A9] A1y 9y} Jurdwe|d
loj pue ‘(¢y) uted [eudis Juidueyd
10J uorstaold Ylim I19119AU0D oFe
-1JoA-03juaLnd e st e-1D] dwe-dg
“1o1stsuenoloyd ayy Suiyseas uon
-RUTWIN{[T WOOI JUIqUIe £q pasnes 3q
1YW Jey) 1USLIND 198]JO 3[qels KUB 10§
s, 9esuadwod [y 1919WoNuo “sarad
-WeoIdIW Z—[ JUO UeY) SSI] Ul NS
-31 seaIe Yor[q 3[iym ‘sasadweordiw
01-S JO 1uaund e 29onpord pauueds
3uraq Adod ayy jo seare ayay “pesy
[eondo ay) uo payesor Jojsisuejojoyd
3y st [() JOISISURI], “JOUURDS JUALIND
AW ut pasn JIno11d 3y 1 2y
"uonerpes 3y3iy pajjon
-uooun Zunuasard apiym dwe| sy

punouxe are ay3 10211p soyyeq y |, ‘due|
3Y) MO[dQ pUE JA0QE Y)0q pauol)
-1sod sogJeq [eoupul[£o oul weans

P3[002 3q dwrey 3y Jey) [BUISSI ST 1
1nq ‘pauueds uiaq Juawnd0p ayj Jur
-leurwin{t Apoauip wotj pajuaaard aq
isnw dwey 3oA-z] 9y woy Sy
Joyidue sy
01 [eudis s, 10is1suenoloyd ay) saLLed
31qes xe0d g81-0Y Jo yidug| vy adey
Sunensur jo rede] v Aq Sununow
JI|[eIoW S)I WO paje[nsul SI J10)SIS
-uenoloyd ayy ‘syjoa Zr+ 01 pajoau
-uod St UIn) Ul ydIiym ‘10309]]03 ay)
01 A[[BUIIJUI PAIOBUUOD SI JOISISURIIO]
-oyd a2y} jo ased ay) Isnedag oqn
SUS[ 91 JO PU3 3] JB PAUNOU SI I0)SIS
-uenoloyd e ‘¢ "3i] ur umoys sy
"3[0Y [IW-()] B 2ABI] 0] PIAOWIAL
SI Sse1q y3nous [un paqqmns pue Jod
-ed apiqued uooi(is apeid-(0t Jo 199ys
€ uo umop jutod sidunp paserd uayj st
3SIp oy, (-oidurip ay) w0y 03 pasn st
9[pasu Jo uid payutod dreys v) “Ia1uad
oy ut ojdunp deap e Fuiaey oois
WITYS S$SeIq [1W-G JO YSIP J9)OWRIp Yout
-G°0 & u paean st anuade oy
"pauueds 3uraq UIWNROOP )
uo armusde pajeurwngr oyl sageuwn
sud| 3ud] [Bd0} UOYS ' Juisn wa)
-sAs uonoaloid 1:] v -arnpade punos
‘|Tews e 9)eoLIqR) O} JAISED YONW SI 1l
mnq ‘[esnus-uou judwugife Joyrugew
-9p JY) 9pEW 2ABY P{NOM puR pasn
U93q SABY P[NOJ JI[S [BIUOZLIOY [TW-()]
v 1apewerp s.anuade ayy Aq paurw
-1919p s11y81ay s Jods ay) I1ym ‘Yipim
S JUSWEY 21 AQ PAUILIAAP ST YIPIm
10ds Sunpnsar oy, -amuode sojouwe
-Ip [1W-(] & uo Juswey a1 agewi 0)
wiANsAs suaf FuikjiuFewsap v Suisn £q
pauteiqo st pim yout-£ 900" 4q ysry
your-10°0 1ods Juruuess y -aradure
1 uey) ssaf Apydiys 1e sjjoA Z[ Ik sae

-12do yeyy Suoy your-¢ (100 usguny
I9PWeRIp [TW-0g € ST judwely s dwe|
Y1, ~921n0s W31 3yl sap1aoid—sjudig

LA} L Lo AT P Iy - ———
-$4s [eondo mou Aw smoys ¢ aIngiy
sando maN

‘Ksea K[oAne[al
juswsnlpe ured pue Furdeys snsuo
-oevieyd Idjsuen yew sdwe-do
10 sonb1uyo9) oeqpa9; ‘Aepo], “skep
Alea sy ur Apige)s jo sa18ap ySiy
e yim ysiidwooose o) ynoyjip b
sem uoneoyrdwe g ‘ojdwexs 104
'saqn) wnndea [eudLo Ayl Joj (S, D]
puE SIOISISUBI]) SINDIID I)BIS-PI[OS
paimnsqns [ usym paredddesip £[en
-u9ssd swojqoid A1ea ay Jo [[e eyl
12213 05 U29Qq 2ABY SI1BAK Ajuom) Jse|
Y} Ul sadUBAPE [BI1Z0[0UYId) Ing
‘winy o3 Ayjiqudoosns pue age1joa 1nd
-0 MO Jo swid[qoid dy) uonoejsies
Aw 01 paajosar 194 10U pey [ ‘It6]
urt syuswiIadxa Aw paydnuigyur [ usyp
‘sioyrdwe 91qels Aq axow [[us payid
-We 3q pInod 11 Jey) OS JALLED B Jje[n
-pouu o1 pey [eugis ay) “a3eijoa indino
mo| Jo wiarqoad ays Jo doj uQ 9[qeprw
-10J sem oouepadwr peol ygiy e yons
1e wajqosd wny ay3 ‘syoa Z—1 jo aguel
3y ut 38e)[0A [BUSTIS B UI J[NSAI P[NOD
swyodaul [e1243s Jo douepadun proj
B 9[Iymp “pannbal sem sjjoa (g noqe
1e Sunesado agnioloyd-sed ¢ze adky
B ‘[9A3] J[NOSNUIW JBY) USAS JATYOR
0], ‘aradweororw e Jo SYIU} mdj ® JO
1wand aqniojoyd e ut paynsar ugisap
[eurdLo 91 ur pasn walsAs [eondo
941 1529 1B UII[IBI pauonuawW | Sy

Jsuueoss ay|

‘pa1s|dwod ST uoISSIwSuRI)
Yl [uUn pIZIZIGUD Y9 SI JOAI[ JuaW
-adedsa ay) ey} 19)Je ‘UOISSIWSUR)
3y} jo Sutuurdaq oy) 1e wrod wySu oy

SOINOY10313-01avd

&N
[Te]

www americanradiohistorvy com



3-4 ‘)1 Op 0 SIBIA ()G JYOoUR QW
ayer 3,uom )1 adoy isnl | "uononpoid
-3l QUO}-}[RY 1O} JBULIO} JOP-J[QRLILA
Aouanbaij-juelsuod e ol elep apn
-1jdwe [en3ip syl UdAUOO 0) painbal
st wesdoid 19indilod B “oueisul Jey)
u] aouud [eN3Ip B 0) UOISSIWSURI)
10} 21qeins Aem v ur passadord oq
ued Aoy a1aym Lowsw sndwod g ul
S[eugdIs ay) 2101s pue 2Z131p 03 ajdwis
AR} 11 SayeW Jey) 2Injed) B ‘quown
-20p 2y uo sjutod 10j diysuone|ar uon
-1sod-aw} Jeaul| B $3)BISUST JaUURDS
odA-winip v 9[d1UE SIY) UI PaqLIdSIp
peay [eondo swes ay) uisn 1ouueds
a2dKy-wnip e Jo ugisop ay) Sutiapisuod
MOU WE | ‘AN[BNIUAD 1BY} JO MIIA
uy ‘pasneyxa st 1aded aa1nsuasondde
Jo Ajddns Aw usym awood [[1m awil 3y)
‘A[91BUNLIOJU) "WDISAS 9y} JO ddUBRW
-10443d 9[89s-ARIS 9Y) 29A0idwi 0} duOp
9q 01 SuIRWdl Uled pue S1aspjo ‘s|2
-A9[ Surdwed yim uoneuawIadxa
Yonuw ‘Que S} NS AW Se pood se ing
‘syuauod
-Wod 21U0NDI[9 uldpow Aq a|qissod
opew ssaifoid snowioud 2y) 998 0)
3uiAjsnes pue SulSAAUL AIOUT UIAD
sem 1] S.0t61 2u) ur yoeq luswdinba
J[iwisor) FUIPIINg USYm PAIdUNOD
-ua | swajqoxd nno11d Jnoyip Auew
Ay} [[B231 0) SUNSAIANUL Sem 1] ISEI|
ay) Aes 0} ‘unj uaaq sey 109foid sy,
SuoIsSn|duo)

“sounyd
-BW MU 9Y) JO dwos wol} Anjenb
wrd oyl yum Ajqeroae) saredwod
Iond paysiqinjar Aw AQ sis1oBIRYD
[enpiarput 3yl jo uononpoidar ay)
‘9 '81§ Wolj 998 UBD NOA SB ‘108 U]
‘ueidnijod mouy-[[om  jo ydei3ojoyd
v wouij juud apiunsoey v st 7 3L 90
-11e Sy} jJo yeip [eurduio ayj jo ud
J[IWISORy TSI g ANFL] “SWSIURYIAW
1USI0UR JY) YIIm [[am AJOA YIOM S1IND

-113 9Jep-0}-dn Aw JeY) MOYS YUI 1M
10211p ® 13A0 Jyuuid ay) 01 Jouueds
34) woij Juds suowndop jo sodues
om], “Aienb Zuipiosar s raded oy
ur uoneIoLIdAp ou aq 03 s1eadde asoy)
Anmuad-jrey e Apresu saye KSuisud
-Ing “swisjueydaw Aw Aq pasn
1aded oqiunisoey polayooids [eroads

1aded
pue juawdinba pjo ayj buisn pasnpoida.
9q [Is Ued SHdVHDOLOHd NIAT—L "OId

1

® 0 6 0 6 & 0 0 0 H 0 0 9 2 0
o & 6 @ & & ¢ 0 0 O @ @ 9 &0

"310114€ SIY} Jo Jeup jeuibrio ayy
JO B|1WISk} SIY} djew 0] pasn sem saded
9AI}ISUDS04}03|9 GT10-HVY3IA-05—9 '9Id

» SW0R BT WOLT U3 TSI

YA SRTUS  ORY  INOQY  UDT ICWORT
WIIDNIIOS pewasasd 3018 1 SITOIITE
#g  C(VIIONN W3 WOIUTId O3 WPOGIME
WA e ek 03 uvbe pue Tooupe QBT
UTOTISIY STe ] OTTum OTYD ‘AT DD
wopow wreIEe g4y AG 3seopeos
e SUCTIT LI DY TouAmy JechR
FWIR W €3 pROURYS ] CTRIUITY 3R
S puP  sArp 080yl UY Asy 23D g
stpEOR] ojpy  Csensey (sG] Axwmsmr
I PR OPET  JequoAQy 243 Ut pasvedds
M ArTeetyroads CaTTwIsoRd  OTpwM
30 oelond X3 U0 IWIA ] AWR BSTOTIIE
o peysl e Juyzvhey AOISIATBL
Y gl obe creak Gaeen A3aod (YD)

wiongaluy 1
84/ T TII SN

® 9 O 8 ¥ 9 0 P e
i & B O Y & B 6 O

31 JO S[]01100}-()()] [BI9AS 0] uo Fuey
0) paeurw | siedk ()¢ Isow|e 10
SHIOM Ajjeas

“IoUUBDS Y Ul
Pasn 2uo Y1 NI YoIIms J[qesip [euss
aoJjs-uinyal e si [ ydimg ‘yndur sn
01 1ndino s, | wolj Jyoeqpaa) Anoedes
-Aen)s AQ pasned UOLR[[IISO SpIemol
Adouopud Aue ssaiddns 0) own asu
s Joyrdwre oyl smofs [0 Jojoede))
("vw 00¢
NOge 0] SISLI JUALND 10199[[0d 23e
-19AY) ‘ySnoxy) uing 01 surgdaq 1aded
3unyorq oY 2UAYM [3A9] B O YIBW 3[q
-1UISDSIp A[a1eq B saonpold jey) [9A9]
B woy sas1 a8eyjoa AIBpU0d9s S|,
SIOA G'7 INOQE 0} JJOA | WOIL] ')OA
| + Inoge soyoeal feudis oyl [nun jjo
1D A[JeULIOU S17() J0ISISURI) JaMO]
‘a1enbape uey)
alouwl 2q 031 3n0 paum Ajddns jjoa-g| e
‘)0BJ U] "9SBD 31} 2q O} JNO PawIn) pasp
-ut Jey] "s)joA gz 1e dunerado 99
B Aq papraoid 1eyl se awes oY) noqe
a3ejoa snjAs e apiaoid 01 9[qe 9q
pinous s)joa Oz Ajrewtxoidde 1e Sune
-19do 10s15UED Jamod v Krewriid jjoa
L11 2y3 pue AIBpUODIS 2} J[BY-3UO
uldaMIaq |:§°9¢ JO Oljel Suin) © pue
Q10D 9ZIS QUIBS JY) SBY IJULIojsuLl)
JUSWB[Y X 9]~ PeLL, B 1By} INO suIn)
1] 2100 arenbs your-v4 v uo [:67 JO
O1JBl SUIN) B PaJedIpul | ] JIULIOJSUET)
IDALIP-SN[A)S 1OJ SUOIIB|ND[E))
1oded sanisuason
2912 2y yJew 0} parnbar [3a9] Jamod
nem-g[-¢ ay) I sjoA (z—¢| Auo
18 A[[ensn pue ‘SjoA (0] JOpun J[om
18 YIom A[[ensn s103s1suen) Jomod uow
-wo)) "s3joA 00E—)SZ JO ITeoa arerd
e paiinbal yoiym ‘919 ay1 ay1| saqm
)M payIOm JSULIOjSURT) [RUISLIO dy ],
"SI0ISISURI) 9]qR[IBAR A[ISBD [)IM 3SN
10J 3[qenns 2q jou pinom juswdinba
[eurdiio Jyl ur pasn Jowlojsuer)

NOVEMBER 1988

‘sNjA1S ay} aAlp
0} papaau ued ayy Ajjoexa aq o} paaoid
13UWI0JSURI) JUBWE|l} PA}OBUULOI-ISIAA
-3] |BUOIJUBAUOD Y "3JBIS-PI|OS ||e os|e
$1S21U0N0319 HILNIHd MIN FHL—G "OId

HILIMS 318VSId
IN0YLS NHNLIY

L

1%
| E00ONL | i oL & W0D
1a Y 10bONZ (1> 3
SUENZ 1y
o A
= oL Ilz«_ 3
= 1) 4 TYN9IS
u —U _ .>m~ —

migmH
ALk AR

(6d 19 ASL+
A9
Ll
SMIALS OL
1Nd1N0

sn{A)s oy} 1Yl SNOIAGO Sem )1 “13SINO

Yy wal] “3naad 1und jusdar Jsow

Aw Jo onewaydss ay) st ¢ aundig
Japnd ayy

185330 D NoA-]
e Jo dol uo umyis (yor|q [[ny 0O AIYM
[Iny) reudis Jy yead joa-z—¢|
st )1 ‘quawdmba yuauno Aw uy 1uLd
ayl Aq papaou [eudis ayy apiroid o)
135 aIe Y pue 9y ‘A|jeul] ‘ainpasosd
snotaaud oyy Jpadar 01 Asessadou aq
WS 11 ‘A[jenueisqns pagueyd ulaq
sey ¢y J1 ‘dwepd 01 suidaq 1snl 10199]
-[02 5,0 1® 28e3j0A 94} ‘popunoid 7O
4O 95BQ 9Y) ylim Jey) 0s parsnipe st ¢y
('SI[0A —¢ 01 [2A3] Y3 1snlpe 0] pasn
St £¥) “oanisod s3[oA [B19A3S 08 01 £
urd je 938}j0A 9y} 3SNED P[NOYS YIIym
‘paniwisuen} 3q O3 U] Yor|q I1SAUY )
JO 19)u3d & 18 pawutod S1 peay 3y} ‘1IXoN
‘aaniedou AIYSIs 1o 019z S1 e-[D
Jo £ uid ye 93e1[0A 241 1BY) OS pAsnipe
St 1Y ‘uas Suleq jusawnoop Yyl Jo

53

www americanradiohistory com



RADIO-ELECTRONICS

o
I

Now electronics technicians can get into VCR Servicing quickly and easily

Learn professional VCR servic

at home or in your shop

with exclusive videotapec
demonstrations

Today, there are more than 10 million
VCRs in use, with people standing in
line to have them serviced. You can
bring this profitable business into your
shop with NRI professional training in
VCR servicing. This top-level training
supports the industry’s claim that
the best technicians today are those
who service VCRs.

Integrated Three-Way
Self-Teaching Program

In one integrated program, NRI
gives you a study guide, 9 instructional
units, 2 hours of video training tapes
accompanied by a 32-page workbook
that pulls it all together. At home or in
your shop, you’ll cover all the basic
concepts of video recording, mechani-
cal and electronic systems analyses,
and the latest troubleshooting tech-
niques. Your workbook and instruction-
al units also contain an abundance of
diagrams, data, and supplementary
material that makes them valuable addi-
tions to your servicing library.

The ‘“How-To”’ Videotape

Your NRI Action Videocassette uses
every modern communications tech-
nique to make learning fast and easy.
You’ll enjoy expert lectures and see
animation and video graphics that make
every point crystal-clear. You’ll follow
the camera eye into the heart of the
VCR as step-by-step servicing tech-
niques are shown. Both electronic and
mechanical troubleshooting are covered

.. including everything from com-
plete replacement and adjustment of the
recording heads to diagnosing micro-
processor control faults.

Plus Training On All The
New Video Systems

Although your course concentrates
on VCRs covering Beta, VHS, and 34"
U-Matic commercial VCRs, NRI also
brings you up to speed in other key
areas. You’ll get training in capacitance
and optical video disc players, projec-
tion TV, and video cameras. All are in-
cluded to make you the complete video
technician. There’s even an optional
final examination for NRI’s VCR Pro-
fessional Certificate.

The Best Professional
Training

This exclusive self-study course has
been developed by the professionals at
NRI. NRI has trained more television
technicians than any other electronics
school! In fact, NRI has consistently
led the way in developing troubleshoot-
ing techniques for servicing virtually
every piece of home entertainment
equipment as it appears in the market-
place.

Satisfaction Guaranteed
. . .15-Day No-Risk
Examination

Send today for the new NRI Self-
Study Course in VCR Servicing for

Covers Beta and
systems with ac

instructiol
videotag

Professionals. Examine it fu
days, look over the lessons
videotape. If you’re not ful
that this is the kind of traini
your people need to get inte
able VCR servicing busines
for a prompt and full refunc
postage. Act now, and start
business to your business.

Special Introducto

This complete VCR train
with two hour videotape is
offered for a limited time o
orders received from this ac
introductory price of $179.
$20 by acting now!

NRI Training For Professionals
McGraw-Hill Continuing Education Ce
3939 Wisconsin Avenue Washington,E

S ST D I D I G G G e S S S S G s s e

YE ' Get me started in profitable
» VCR servicing. Rush me my

NRI self-study course in VCR Servicing for

satisfied.
PLEASE SPECIFY TAPE FORMAT DESIRED [] VHS

Professionals. 1 understand I may return it for
a full refund within 15 days if not completely

NRI Training Fi

McGraw-Hill Co

1 Education Cer
:‘ I 3939 Wisconsin

I.lh I . Washington, DC
"

(1 BETA

Name (please print)_

Company. .

Street —

City/State/Zip.

Enclosed is my [] check [] money order for $179.95 (D.C. residents add 6% tax) Make check payable i

—

Chargeto [] VISA [ MasterCard
Interbank Number

Card Number.

Expiration Date

Signature.

(require,d> for credit card sales)
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UNTIL RECENTLY WE SAFELY
could give little thought to the
quality of the AC power com-
ing out of our wall outlets. But
the world is changing, and so
are the power requircments of
electronic equipment. Noisy,
fluctuating, line power may
not bother lamps, irons, or
other appliances, but dirty
power can raise havoc with
sensitive clectronic devices
such as personal computers. If
you have ever lost data or
“trashed” a program running
on your computer, you may
have been a victim of a power
brownout or excessive line
noise, without realizing it.
That could causc you to waste
time troubleshooting the unit
for an intermittent problem,
when all that was wrong was a
power glitch.

Power monitors

A power monitor lets you
keep an eye on the condition of
your AC power. At a glance
you can read the line voltage
and be aware of brownouts and
surges that might damage your
equipment. It even lets you
monitor the relative noisc level
on the line; a feature that helps
you spot high-noise condi-
tions that cause equipment
problems. Also, as we’ll show
later, a power monitor’s noise-level
feature lets you test line filters quickly
and casily.

Although a professional-grade
power monitor having those features
is usually very clostly, this month
we’ll show you a hobbyist-grade ver-
sion of the device that can be built for
as little as $45. Even so, if precision
components are used it can read the
powerline voltage down to tenths of a
volt with an accuracy that exceeds
+0.5%. Also, relatively large 0.56-

Solve those power problems
with this power monitor!

GARY McCLELLAN

inch LED’s displays make it easy to
read the line voltage and relative noisc
levels at a glance.

How it works

The schematic of the circuit is
shown in Fig. 1. The dashed lines
represent the edges of a printed-cir-
cuit board. The lettered terminals on
the dashed lines correspond to lettered
solder pads on the PC-board to which
the external components are con-
nected. For example, switch S1-b

www americanradiohistorv com

MONITOR

connects to solder pads on the
PC board labeled A, B, and c.

The power monitor is a sim-
ple, straightforward device
using an Intersil ICM71076
digital voltmeter (IC2), which
reads 0-1.999 volts DC. For
AC-voltage mieasurements,
the applied voltage is simply
rectified to DC before being
fed to the digital voltmeter. For
noise readings, a high-pass fil-
ter and peak-reading rectifier
circuit are substituted for the
conventional AC rectifier. A
regulated power supply, ICI,
provides the reference voltage
needed by 1C2.

The basic digital-voltmeter
circuit is buiit around IC1 and
IC2. DC inputs trom the volts-
or noise-measuring circuits
appear across resistor R8 and
capacitor C9. Those compo-
nents attenuate and filter the
signal from the volts- and
noise-measuring circuitry.
The signal is then applied to
IC2, pin 31, via resistor Rll
and is measured. (Resistor R11
and capacitor C10 provide
overload protection for 1C2.)
The applied voltage is convert-
ed by IC2 into driving signals
for displays DSP! and DSP2.

A key part of the digital
voltmeter is a reterence volt-
age source from ICI. It deter-
mines the overall accuracy of the unit
because 1C2 makes measurements by
comparing a known reference voltage
with the unknown input. In this in-
stance the reference voltage is
provided by adjustable voltage reg-
ulator IC1, a low-cost adjustable volt-
age regulator. The regulated output
voltage of | volt appears at the wiper
of potentiometer R6 and is applied to
IC2 pin 36. Because IC1 will not reg-
ulate the output voltage if too little
current is drawn, resistor R4 ensures

8861 43EWIAON
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FIG. 1—THE POWER MONITOR INDICATES either the applied line voitage or the powerline
noise. The noise level is determined by passing the line voltage through high-pass fiiter

C1/R1/C2.

regulation by providing a minimum
output current drain for ICl; the cur-
rent loading caused by R4 ensures
that IC1 will provide a constant 1.23-
volt output.

The AC-voltage circuit is simple
and casy to understand. Line voltage
appearing across the IN terminals on
the PC board is rectified by diode D1.
The pulsating DC output from DI is
scaled down to the 1.2-volt range by
resistors R2, R3, and R8. Capacitor
C9 filters the pulsating DC so it can be
measured. For improved safety and
reliability, two scparate resistors, R2
and R3, are used instead of a single

resistor. That is necessary because
small precision resistors are usually
rated at only 250 volts DC, which is
marginal for use in this application.

Noise measurements

The noise-measuring circuit con-
sists of a high-pass filter and a volt-
age-doubler rectifier circuit. Capaci-
tors Cl and C2, and resistor R, filter
out the 60-Hz hum component, leav-
ing only line noises to be measured.
Diodes D2 and D3 rectify noise com-
ponents into DC values. The output
from D3 drives resistor R8 and
charges capacitor C9 to the peak val-

www americanradiohistorv com
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not install the IC itself until all other PC-board

A DR Wﬁ

FIG. 3—FOLD THE CAPACITORS FLAT AGAINST THE BOARD to ensure clearance be-
tween the board and the cabinet. To prevent strain on the leads, bend them before

soldering.

displays rather than using a stcady DC
voltage lowers IC2's power dissipa-
fion. Finally, a rcgulated +4.7-volt
source for 1C2 is provided via Zener
diode DY.

Parts

A ftew parts that might prove diffi-
cult to get are the precision resistors
and capacitors, and the plastic casc.
Precision resistors tend to be tough to

www americanradiohistorv com

PARTS LIST

All resistors Va-watt, 5%, carbon
film unless otherwise noted.
R1—100,000 ohms

R2, R3—221,000 ohms, Ye-watt, 1%
metal film

R4, R12—470 ohms

R5—3300 ohms, Ys-watt, 1% metal
film

R6—1000-ohm cermet trimmer po-
tentiometer (Digi-Key OFA13)
R7—15,000 ohms, Ys-watt, 1% metal
film

R8—10,000 ohms, Ys-watt, 1% metal
film

R9—100,000 ohms

R10—470,000 ohms

R11—1 megohm

R13, R14—220 ohms

Capacitors

C1, C2—470 pF, 1000 volts, ceramic
disc

C3, C4, C10—0.01 p.F, 50 voits, ce-
ramic disc

C5—100 pF, 500 volts, ceramic disc
C6—0.1 uF, 50 volts, polyester film
C7—-.047 pF, 50 volts, polyester film
C8—0.22 uF, 50 volts, polyester film
C9, C14—10 pF, 16 volts, radial
tantalum

C11-C13—220 nF, 10 volts, radial
electrolytic

Semiconductors

IC1—LM317L, voltage regulator
IC2—ICM7107CPL, A/D converter
DSP1, DSP2—Dual 0.5-inch com-
mon-anode LED display (Digi-Key
P337ND or equivalent)

D1—1N4004 rectifier diode

D2, D3—1N4148 switching diode
D4-D8—1N4002 rectifier diode
D3—1N4732 Zener diode

Other components

F1—Fuse, Y« ampere
PL1—Linecord plug

S1—3P3P rotary switch, see text
T1—Filament transformer: 6.3 VCT,
600 mA, Stancor P-6465 or equiv-
alent part

Miscellaneous: Cabinet, printed-cir-
cuit materials, IC socket, hardware,
wire, solder, etc.

buy in small quantitics from local
sources, but several Radio-Elec-
tronics advertisers do stock them. In
a pinch, you can substitute the nearest
value Va-watt carbon-film resistors,
but then the unit’s precision will suf-
fer. The polyester capacitors are wide-
ly available from many sources. but
the electrolytic capacitors may prove
difticult to get. You may prefer to use
220-uF, 16-volt units and mount them
on the foil side of the board where
there is more room. And finally, the
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[5)]
~



RADIO-ELECTRONICS

D
o

simplicity, the required SO2 connec-
tions has been broken down into the
wiring groups shown in Fig. 6.

Figure 6 is a top view of the SO2
20-pin header assembly. Pins 1-6 are
used for the mis-dialed-digit reset
pulse.(more on that a little later). Pins
7-10 are the selected unlocking dig-
its, where pin 10 is the first digit that is
entered, pin 9 is the second, pin 8 is
the third, and pin 7 is the fourth and
last digit.

Pins 11-20 are connected directly
to the decoded decimal output from
[C6, where, in the stand-by mode,
they are all high.

Before any wiring can take place,
determine the four-digit combination.
Any digit from 0 to 9 can be used. The
combination can contain double dig-
its, suchas 2234,4499, etc.

For example, assume you wish to
use the combination:

9862

The combination can-also be writ-
ten as shown in Table 2.

As shown 1n Fig. 6, using jumper
wires, connect hcader pin 19 to pin
10. That will indicate to the Tele-
Guard that the number 9 will be the
first digit of the unlocking sequence.

Connect header pin 18 to pin 9.
That will indicate that the number 8 is
to be the second unlocking digit.

Connect header pin 16 to pin 8.
That indicates that the third digit is 6.
Then connect header pin 12 to pin 7,
indicating that the number 2 is the
fourth and final digit in the four-digit
combination.

The remaining SO2 wiring is the
additional wiring needed for a digit-
reset pulse. Connect the remaining
six unused digits (pins 11, 13, 14, 15,
17,.and 20) to header pins | through 6.

When SO2’s wiring is completed
and checked out, snap on the header’s
cover and write the combination on
the cover.

The reset pulse
As stated earlier, the Tele-Guard
can provide maximum security to

. TRBLE 2
HEADER CONNECTIONS

Digit Place Combination Header

Pin

Number
Digit 1 9 19
Digit 2 8 18
Digit 3 6 16
Digit 4 2 12

PARTS LIST
All resistors Va-watt, 10%, unless ulator
otherwise noted. IC11—LM78086, 6-volts vol reg-
R1, R14—1000 ohms ulator
R2, R10-R13—220 ochms Q1—2N4402
R3—47,000 ohms Dt, D2, D8-D12—1N4001
R4—220,000 ohms D3-D7—1N914
R5, R8—10,000 ohms LED1-LED4—light-emitt ode,
R6, R7—120 ohms, 1 watt" red
R9—1 meghohm Other components
Capacitors PLt—modular plug with ched
Ct1—2.2 uF, 250 volts, non-polarized cord
C2, C4—0.22 pF, 100 volts RYt1—6-volts DPDT, (Digi- Corp.
C3—1000 wF, 10 voits, radial elec- Z115-ND)
trolytic SOt1—modular telephone st
C5—2.2 pF, 16 volts, axial electrolytic S02—20-pin header with r
C6—0.01 wF, 100 volts, ceramic disc Tt—wall transformer, 12 volts,
C7—A47 uF, 16 volts, radial elec- 500 mA
trolytic XTAL1-—3.58-MHz crysta
C8—2200 pF, 35 volts, radial elec- Miscellaneous: cabini yuch-
trolytic Tone telephone, printed it ma-
C9—470 wnF, 35 volts, radial elec- terials, wire, etc.
trolytic Note: The following is ilable
C10—0.22 uF, 50 volts, ceramic disc from Del-Phone Indus , Inc.,
Semiconductors P.O. Box 150, Eimont, “ York
1C1-1C3—4N33 opto-isolator 11003: Etched any illed
IC4—7404 hex inverter printed-circuit boa $24:,
IC5—M-957-01 DTMF receiver M-957-01 DTMF receiv 15.95;
IC6—74154 4-t0-16 decoder 3.58-MHz DTMF cry 1.75.
IC7—74L.S30, 8-input NAND gate Add $2.00 for postagi | han-
IC8, IC9—7474 dual D-type flip-flop dling. New York State dents
IC10—LM7812 12-volt voltage reg- must add appropriate s tax.
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FIG. 7—THE PC BOARD is relatively large and should present no asf y problems.
Just make certain LED’s 1-4 are installed on the cabinet in the correci SO you can
observe the correct digit entry sequence.
your telephone by making use of a The heart of the res cuitis IC7,
circuit that will reset the D-type flip- an 8-input NAND gate. efresh your
flops (IC8 and ICY) every time an memory of digital ronics, the
incorrect digit is entered as part of the  output pin of a NAND vill go high
unlocking sequence. when any of its eight ts goes low,
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In the case of Tele-Guard, header
pins 1-6 arc connected directly to
IC7. The additional two IC7 input
pins, which are not used, are con-
nected to the + 6-volt power supply.
In that state, all the inputs arc high so
the output is low.

For example, lets assume that key-
pad’s number 9 button is pressed.
That causes header-pin 19 to go low as
long as the button is depressed. The
jumper wire from header-pin 19 pass-
¢s the low to header-pin 10, which is
connected to the sequential pass-on
circuitry (IC8 and IC9). At this point,
all is well.

Assume that the second digit en-
tered via the keypad is the number 3.
By referring to Fig. 6, you can see that
header-pin 13 is pulled low. The
jumper from pin 13 pulls pin 2 low.
The No. 3 digit is considered to be a
mis-dialed entry because our code re-
quires the second number dialed to be
an 8, not a 3.

Since the 3 puts a low on header-
pin 2, and since pin 2 is connected to
one of NAND-gate IC8’s inputs, IC8’s
output (pin 8) goes high. That high is

& b4
150 S
gregsespsene

BT erT e

e, . e E - --d
1G. 8—SINCE NOTHING IS CRITICAL you can install the PC board in just about any kind
of cabinet. Note the heat sinks attached to IC10 and IC11, which are located on the left side

inverted by 1C4 to a low, which is
passed on to IC8 and ICY via pins 4
and 10. Both IC8 and IC9 reset when
pins 4 and 10 are low, thereby cancel-
ing the previously saved unlocking-
digit information. To by-pass the
Tele-Guard, the user must cnter the
complete four-digit code in the proper
sequence.

Visual indicator

LED’s |4, shown in Fig. 5, pro-
vide a visual indication of the unlock-
ing sequence. They light in sequence
as the correct combination is entered.
When the fourth digit is cntered,
LED’s 1-3 extinguish and LED4 goes
on. which indicates that the telephone
has access to the outside telephone
line.

Construction

The Tele-guard is assembled on a
double-sided PC board; the templates
for the board are provided in PC Ser-
vice. Alternately, an etched and
drilled board can be purchased from
the source given in the Parts List.
Take note that the PC board, whether
homebrewed or purchased, does not
have plated-through holes; which
means that after a component is
placed on the board you must solder a
component’s leads to the traces on
both sides of the board.

of the PC board.

EXTENSION TELEPHONES

LIGHTNING
ARRESTOR

-
|
TELE-GUARD

TO ALL TELEPHONES

T0 ADDITIONAL
EXTENSION TELEPHONES

TO CENTRAL OFFICE
DIAL TONE LINE

FIG. 9—WHETHER YOU HAVE ONE PHONE or several extensions, the Tele-Guard con-
nects between the regular telephone line and all telephones connected to it.

Using Fig. 7 as a rgference, install
the resistors and Cup:*citors first, then
the solid-state devices and the rclay.
Use sockets or strip-socket sections
tor ICS and IC0, and for header SO2.
And make certain that you install heat
sinks having at least 2% square-inch
of area on ICL0 and ICII.

www americanradiohistorv com

To conserve space, diodes D9-D12
must be mounted standing on end.
Just make sure their polarity is correct
before soldering.

The completed unitcan be instatled
in just about any kind of cabinet that
you might have lying around. The
cabinet that is shown in Fig. 8 was
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made from a sheet of aluminum for
the chassis, with wood blocks used
for the sides.

Checkout

When all components are installed,
soldered, and checked for proper po-
larity, plug in AC-wall-transformer T1
(12 to 18 VAC, 500 mA) and check for
proper voltages at the power supply.

If everything checks out, connect
the telephone to be secured to SOL.
Then, using the keypad, key in the
programmed security code and note
the lighting of LED’s 1-3.

When the fourth digit is entered,
you should hear the relay pull in. Si-
multaneously, LED4 should light
while LED’s 1-3 go out. (The relay
will only pull in and then drop out.)

Connect the red and green wires of
a modular telephone cord to their
proper locations on the PC board and
plug the other end into the normal
telephone modular wall connector.

Again, using the proper unlocking
code, enter the four security digits.
When the fourth digit is entered the
relay will pull in and self-lock, and
you will hear a dial tone in the tele-
phone’s receiver.

To further test out the operation of
Tele-Guard, hang-up the telephone,
then lift the handset again. This time
enter the first two digits of the unlock-
ing code. Note that LEDI and LED?2
light up. Then press any other button
that is nor associated with the code.
This time both LED’s should go out.

To test the on-hook circuit, lift the
handset and enter one or more of the
digits nceded to unlock your tele-
phone; then hang up. The LED’s that
have just been turned on will ex-
tinguish, indicating that the counters
were reset.

To test the security over-ride cir-
cuit, have a friend call you. When the
telephone rings, note that LED4 will
light during the ringing half of the
signaling cycle. Then lift the handset;
you should be able to carry on a ccn-
versation without any further action
on your part.

Multi-telephone system

Figure 9 shows a multi-telephone
home installation. Notice that all tele-
phones in the home have been con-
nected in parallel. Make certain you
obscrve the red-green polarity but
keep in mind that telephonc installers
have been known to make mistakes,
and you may find the red and grecn

13
- 5] ; WIRE LEADS TO
3.58MHz 6 8 !
[’ 1 IC5 SOCKET ON
2 ] » ORIGINAL
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FIG. 10—THE SUBASSEMBLY CONSISTS OF only two IC’s and crystal XTAL1. The crystal
is the same one that’s used in the DTMF version of the Tele-Guard.

' XTALL
—
3

(cn -

FIG. 11—THE PARTS LAYOUT for the sub-
assembly. Make certain the IC’s are posi-
tioned correctly. Their number-1 pins are
opposed.

wires have been exchanged some-
where between the phone jack and the
central office. If you’re in doubt about
the connection, check it out.

Pulse-dial retrofit

Although the Tele-Guard was spe-
cifically designed for use with Touch-
Tone telephones, it can also provide
the same kind of sccurity for rotary
and push-button pulse-dialed tele-

PARTS LIST FOR PULSE DIALER

C11—330 u.F, 16-volt, radial-lead ca-
pacitor

IC12—M-959, dial pulse counter

IC13—741L.513, Schmitt trigger

XTAL1—3.50-MHz crystal, see text

Misc:—Printed circuit materials, wire,
solder, etc.

Note: A kit containing all the retro-
fit parts and a printed-circuit
board is available from Del-
Phone Industries, Inc., P.O. Box
150, Eimont, New York 11003.
Price is $14 plus $2 postage and
handling. New York residents
must add the appropriate sales
tax.

www americanradiohistorv com

phones by simply adding a retrofit to
the original project.

The retrofit consists of a tew easy-
to-do modifications to the original
project. One of the moditications is a
small subassembly, shown in Fig. 10,
that substitutes for [C5—the DTMF
receiver. To avoid contusion, the
retrofit uses the part-number sequence
from the original Tele-Guard; hence,
the subassembly’s integrated circuits
arc labeled I1C12 and ICI13.

Pulsed dialing

The heart of the subassembly is
IC12, Teletone’s MC-959 dial-pulse
counter, which converts voltage
pulses corresponding to rotary-phone
dialing digits into a binary-coded out-
put. [tisessentially a dircct substitute
tor the original DTMF receiver (IC5),
except, instead of voltage pulses, the
DTMEF receiver converts audio tones
that represent Touch-Tone digits into
a binary-coded output.

ICI13 is the trigger for ICI2. Tt
monitors the telephone line for dial-
pulse signalling and hook status.
When the telephone is on-hook,
IC13’s output is an active low. When
the telephone goes oft-hook, the out-
put goes high, thercby triggering
IC12’s on/oft hook and operating
timers, which, in turn, trigger IC12’s
internal break counter, digit decoder,
and output control.

Printed circuit

The subassembly is built on a small
printed-circuit board. A full-scale
trace template is shown in PC Ser-
vice. Alternately, the PC board is in-
cluded in a complete kit of retrofit
parts that is available from the source
given in the Parts List.

The parts layout is shown in Fig. 11.
Note, in particular, that the two IC’s
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FIG. 12—THE RETROFIT'S MODIFICATIONS to the main PC board are shown highlighted.
Remove R9, C5, IC5, and XTAL1. Install C11, 22 solid wires in the holes left when IC5 is
removed, and a jumper from R6 to IC5’s pin 11.

SUB-ASSEMBLY
/

MAIN
-(ORIGINAL) PC BOGARD

FIG. 13—SLIDE THE SUBASSEMBLY on the 22 wires sticking up from the main board.
Solder the wires on both sides of the main board.

are mounted opposed; that is, pin 1 of
both IC’s point in opposite directions
The double row of holes on the
subassembly’s PC board correspond
to 1C5’s pin pattern on the original
Tele-Guard’s PC board. (Henceforth,
we will refer to the onginal Tele-
Guard PC board as the main PC
board.y Make certain that none of the
holes get filled with solder during as-
sembly. (Obviously, 1C5 isn’t needed
if you're building the entire pulse-
dialing Tele-Guard from scratch.)
Complete the assembly except for
the 3.58-MHz crystal, XTALIL. The
crystal is the onc used in the DTMF
Tele-Guard . 1t you’re doing a retrofit
the crystal must be removed from the

original PC board. It you’re building
from scratch, simply install XTALI
directly on the subassembly.

Set the subussembly aside until you
complete a few modifications to the
main Tele-Guard PC board.

Modifications

The modifications are shown high-
lighted in Fig. 12. You can enter the
changes on the original schematic, or
photocopy Fig. 12 and paste itover the
original full schematic.

From the main PC board, remove
XTALIL, IC5, C5, and R9. If you re-
move the solder from each connection
using one of the available desoldering
braids, the parts will literally fall off

wWWw americanradiohistorv com

the board—without damage to cither
the parts or the printed-circuit traces.
The best and the easiest solder re-
moval will be attained using a braid
about 118-inch wide. Double-check to
be sure that every hole at 1C5’s loca-
tion is open. Install the crystal on the
subassembly’s PC board.

A pulse dial actually connects and
disconnects the telephone set from its
line in rapid succession. It the make-
break sequence wasn’t compensated,
the very first pulse would cause the
Tele-Guard to disconnect the tele-
phone from its line. To prevent an
automatic disconnect, tack-solder a
330-pF/16-volt radial-lcad elec-
trolytic capacitor across resistor RE.
(In keeping with our policy ol using
the part number sequence from the
original project, the capacitor is CI1.)
If there is sufficient clearance be-
tween the original PC board and its
metal cabinet. you can install C11 on
the foil side of the board.

The polarity of CI1 must be correct.
When connected across RE, ClI’s
positive lead should point toward 1C4,
the negative lead should point towards
IC2.

FIG. 14—THE WIRES can be pre-soldered
to the subassembly first, as shown. Make
certain that the wires are straight, before
sliding them into the matching holes on
the main board.

Install a jumper on the main PC
board across the two empty solder
pads that are located directly adjacent
to R7 (on the side opposite R6). The
jumper connects the ungrounded side
of R6 to pin 11 of IC5. which is used
only as an intcrconnect to the small
subassembly.

Usc Fig. 13 for reference and solder
22 solid, 1%-inch long, uninsulated
wires in [C5’s holes. (They will be cut
1o length after the subassembly is in-
stalled.) The wire size can be No. 20,
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The ECG easy-to-use logic
probe finds even the toughest faulty circuits!

S

logic circuits a snap. The PR21 is switch selectable
(pulse detection or memory) and is compatible

/\ The ECG® compact, lightweight PR21 logic probe
, makes troubleshooting and analyzing faulty

C responds to a pulse as narrow as 30-ns
U operates up to 20 Mhz
O audible logic state tones

The ECG PR21 is powered
by the circuit being tested, eliminating the
need for a battery or other external power The Smart Choice.
source. Contact one of our more than 900 - —
distributors, or call 1-800-225-8326 for the H‘IIIpSECG
name of the distributor nearest you. Ihjust ‘
might be the smartest call you make ail week. anorth american Philios Company

CIRCLE 250 ON FREE INFORMATION CARD
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Don’t let the size fool you!

The ECG® pocket-size DM-25 digital Multimeter is f-FrOOE that

ood things come in small packages! The DM-25 offers 4 functions,
%4 ranges, and utilizes a 0.5}’)’ , 3% digit LCD display. The push button,
easy to use DM-25’s other features include: oo

U 0.5% basic accuracy

[ 10 megohm input resistance, DC
U overload protection

O RE shielding

C auto-polarity

The ECG DM-25 also comes with a carrying
case, battery, test leads, and instruction manual.
Contact one of our more than 900 distrib- The S Choi
utors, or call 1-800-225-8326 for the name € omart o1ce.
of the distributor nearest you. It just might T
be the smartest call you make all week. H‘IIIpSECG
. A North American Phifips Company
CIRCLE 251 ON FREE INFORMATION CARD

The ECG digital capacitance meter
measures up to 20,000 uF!

The ECG® battery operated CX-920 is a highly accurate, digital
000 uF over 9 ranges

capacitance meter that measures 0.1 pF to 20,
using a 32 digit LCD display. And it has decimal
conversions printed on the meter front for quick
reference. Other features are:

[ 0.5% basic accuracy
[ zero adjustment
C input protected
O overrange indicator

The ECG CX-920 comes equipped with a carry-

ing case, test leads, battery, spare fuse,
The Smart Choice.

and instruction manual. Contact one

of our more than 900 distributors,

or call 1-800-225-8326 for the name of
the distributor nearest you. It just might
be the smartest call you malke all week.
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22, or 24. Note, from Fig. (3. that
some of the wires make connection to
traces on both the top and the bottom
of the main board, so make certain
that you solder both sides (the holes
are not plated through). After solder-
ing the wires, bend them upward, at
right angle to the board.

Again using Fig. 13 as the refer-
ence, position the subassembly di-
rectly over the 22 wires and slide the
subasscmbly on the wires. Make cer-
tain that cach wire passes through its
corresponding hole. Position the sub-
asscmbly so that it doesn’t touch any-
thing on the main board and then
solder the wires to the subassembly’s
solder pads. That will complete the
retrofit. (Note: If it’s more conve-
nient, install the wircs on the sub-
assembly first; then pass them
through the holes in the main board.
Figure 14 shows the subussembly with
the wires pre-instatled.)

Instecad of using individual wires to
connect the subassembly to the main
board, you may want to use a wire-
wrap IC socket. Make sure you leave
enough room for soldering.

Program and checkout

Program the main PC board with
the security-code for the pulse-dial
Tele-Guard exactly as it was de-
scribed tor the Touch-Tone version.
Everything clse then remains the
same. You gain access to the tele-
phone line by first pulse-dialing the
four-digit security code. Within a sec-
ond or two a dial tone will be heard
from the receiver and you then dial the
desired telephone number.

Redial option

If you're using a pulse-dialing tele-
phone having a last-number redial
button, keep in mind that the tele-
phone company’s central office must
deliver a dial tone before it accepts
dialing pulses. If you press the redial
button, your call wi/l not go through,
because your telephone will dial the
four-digit security code and then the
telcphone number. The Tele-Guard
will accept only the first tour digits
and connect your telephone to the
line. It then takes up to two seconds
for the central office to deliver dial
tonc;, meanwhile, your telephone is
still pulsing out digits. The central
office, of course, will not receive any
digits until the dial tone is apphed.
Put simply, you can’t use redial with
the Tele-Guard. R-E
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Build REACT

THE RADIO-ELECTRONICS
ADVANCED CONTROL SYSTEM

This month we show
you how to add X-10
compatibility to
REACTS for easy
home automation.

LAST MONTH WE BEGAN TO DIS-
cuss how the REACTS X-10
module works, however, as is
often the case, we ran out of
room and were forced to end
our discussion. So, this
month we continue our ex-
planation on the X-10-mod-
ule’s operation. We’ll also
talk about the software that
makes our system ‘‘tick.”
and then show you how to
build the module so that it
can become a working part of
your REACTS system.

The X-10 module includes
cight status LED’s and eight SPST
input switches. The switches,
through software, can be used to turn
lights and/or appliances, that are con-
nected to X-10 modules, on or off.
Likewise, the status of those ap-
phiances (whether they are on or off)
can be determined by the LED’s. The
LED’s and switches are located at onc
of the REACTS /O ports. The
switches are read by inputting from
the port and the LED's are turned on
or off by outputting the correct bit
combination to the port. Since the
switches and LED’s are independent
from the X-10 functions of the mod-
ule, they are not necessarily confined
for use with only the X-10 module.
For example, the switches could be
used to activate or deactivate the re-
lays on the octal I/O module. The
following example program illus-
trates that. In it we will assume that

JIM BYBEE

the X-10’s SPST switches are ad-
dressed to I/0 port address 20, and the
octal I/O relays at I/O port 55:

10 SWITCHES = INP(20)

20 OUT 55, SWITCHES

30 GOTO 10

That program would con-
tinuously input the binary
value of the switches and
then output that value to the
relays on the octal 1/0 mod-
ule. Each switch occupies
one bit of the byte read from
I/O port 20. If the switch is
on, the corresponding bit
will be a 1, and when the byte
1s sent to the octal /O mod-
ule (line 20), the correspond-
ing relay will be activated.

Software for the X-10
module

We have already men-
tioned how easy it is to write
programs for the REACTS
X-10 module using the avail-
able driver software. Using
that software, only two pro-
gram lines are needed to send
a command to an X-10 re-
mote module, and one of
them is always the same—for exam-
ple: GOSUB X-10. The other pro-
gram line.can be written in one of two
ways, depending on the program
mode. In mode 1, the program line is

made up of a string that contains the

NUMBER CODE SEQU‘ENCE »

HOUSF NUMBER (M START | HOUSE
£00F CODE ’ CODE CODE

e i o e —
HOUSE FUNCTION [M8  START HOUSE
cont | CODE | CODE CODE

FUNCTION CODE SEQUENCE 1

NUMBER
CODE

CODE

FIG. 1—EACH BIT OF THE FOUR-BIT START CODE can be transmitted on consecutive
zero crossings of the AC power line. The other nine bits of each thirteen-bit word must be
sent out in true form first, then in its inverse form. Each thirteen-bit word must be sent to

the module at least twice.

www americanradiohisetory com
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FIG. 2—PARTS-PLACEMENT DIAGRAM Follow this when mstallmg all parts on the X- 10 board and don’ ttorget to use sockets for the IC’s.

module’s house and key codes, and
the function to be performed—for ex-
ample: A,2,0FF. In mode 2, the pro-
gram line contains a user-defined
string that represents that informa-
tion—for example: MASTER BED-
ROOM ON.

Outputting a control signal to a sin-
gle X-10 module requires the sending
of two thirteen-bit data words. The
first thirteen-bit word (the number
code) selects the number ot the mod-
ule to be controlled, and the sccond
word (the function code) selects the
type of function (on, off, dim, bright-
en) to be performed. The first four bits
of both thirteen-bit words is a start
code (1110) that is always the same.
The next four bits represent the house
code (A through P), and the final five
select either the number of the mod-
ule being selected (0 through 16) or
the number of the function to be per-
formed (on, off, dim, or bright). With
the all-on and all-oft functions (where
all of the modules are affected), only
the function code is sent.

Each bit of the four-bit start code
can be transmitted on consecutive
zero crossings of the AC power line.
However, the other nine bits of cach

thirteen-bit word must be sent out in
true form first, then in its inverse form
on the very next zero crossing (sec
Fig. 1). Additionally, each thirteen-bit
word must be sent to the module at
least twice.

As you can see, the actual transmit-
ting of the codes to the X-10 remote
modules is somewhat involved. How-
ever, the REACTS X-10 software han-
dles all the details of transmitting to
the X-10 remote modules, allowing
you to concentrate on the main objec-
tives of your control program.

Construction

Very little in the way of assembly is
required for the X-10 module. You
can purchase a complete kit of parts,
or just a PC board with or without the
PAL’s. You’ll also need a 4-conductor
telephone cord with RJ14 plugs at
both ends, and an X-10 PL513 Power
Line Interface module. You can buy a
PC board or else you can make one
from the foil patterns in PC Service,
and follow Fig. 2 for correct place-
ment of all of the components. Just
solder in all of the parts being sure to
use sockets for the IC’s. Then just
press the appropriate IC’s into their

www americanradiohistorv com

respective sockets. Figure 3 shows

you the completed board.

=

FIG.3—THE COMPLETED BOARD. Notice
the eight programmable switches.

With the REACTS X-10 interface,
you take a great leap toward automat-
ing your home, and you may indeed
be content with the capabilities you
now have. However, we will be dis-
cussing other modules in the future,
including an A/D conversion block,
battcry backup, and more. R-E
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BACK IN THE “GOLDEN AGE™ OF ELEC-
tronics projects, even the local radio-
repair shop often stocked an extensive
assortment of RF coils. And most cer-
tainly, the major mail-order dis-
tributors, such as Lafayette and Allied
Radio, stocked almost every inductor
used in the civilized world. Today,
however, there is little available in
stock RF coils, and those that do exist
can take a lot of effort to locate.

Although we have yet to develop an
incxpensive solid-state substitute for
coils, you don’t necessarily have to
give up on a radio-frequency project
because your local parts distributor no
longer stocks RF coils. Simply design
and build the needed inductor your-
self! I you have access to a computer,
designing the coil shouldn’t be any
more complicated than typing your
name if you usc the BASIC program
shown in Listing 1.

In fact, the only problem you might
have will be to locate the needed wire
type or size—because certain wire
sizes can be hard to locate. But even
that problem is easily resolved by our
program, because you can kecep plug-
ging in the data for available wire
types until the computer comes up
with the needed design.

Electricity and magnetism
[t is a basic characteristic of elec-
tricity that when electric current pass-

DAVID E. POWELL, KA4KNG

¢s through a wire it creates a circular
magnetic field around the wire. Since
the magnetic field is weak and spread
out along the entire length of the wire,
we would have a hard time putting the
field to a good, it any, use.

But if we wind the wire into a coil,
we still have the same amount of over-
all magnetism; only now, instead of
being distributed along the length of
wire, the magnetic field is concen-
trated into an area equal to the length
and diameter of the coil. By con-
centrating the magnetic field into a
smaller space, we have created a mag-
netic field that is sufficiently strong to
be useful.

But a coil having a specific length,
and shape produces a specific mag-
netic field (see Fig. 1). To increasc the
magnetic field, it’s necessary to in-
crease the current flowing in the wire
by increasing the voltage applied
across the coil.

FIG. 1—THE INDUCTANCE of a coil is de-
termined by its physical parameters (a, b,
and ¢) and the number of turns
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COPING
WITH

COILS

Coils of any kind can be
hard to dig up. So design and

build your own by using our BASIC program.

In a scnse, the coil stores electrical
energy in the magnetic field. Remov-
ing the source of electricity from the
coil causes the magnetic ficld to col-
lapse around the coil. As the field
collapses, the magnetic lines of force
cross the wires of the coil, converting
the stored magnetic encrgy back into
electrical energy. The net result is that
the current developed by the collaps-
ing magnetic field tries to keep tiow-
ing through the coil for a short period
of time after the electrical source is
removed. Reconnecting the source
voltage has the opposite effect; that is,
as the magnetic field builds up, the
lines of magnetic force cross the wires
of the coil in the opposite direction to
the current developed by the collaps-
ing magnetic field. That creates an
opposing force to the current flowing
through the wire. In other words.
when the applied voltage is cither AC
or interrupted DC, the coil (also
called an inductor) resists a change in
clectrical current, but not the actual
current itself.

From the previous discussion, it
would seem that the single most im-
portant thing we can measure about an
inductor is the strength of its magnetic
field. In a sense, that is true. However,
the strength of the field depends on
conditions external to the inductor,
namely the amount of voltage applicd
to it. For this reason, the term Hen-
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rv—named after the American phys-
icist Joseph Henry—was coined to
describe the electrical characteristics
of inductors. The inductance of a coil
is one Henry when a current variation
of one ampere-per-second induccs
one volt of electrical opposition to
current flow.

The inductor
But conditions other than the ap-

plied voltage can affect the strength of

the magnetic field. If we want to in-
crease the strength of the field without
increasing the applied voltage, we
can:

® Add more turns to the coil, because

LISTING 1

100 ’program to calculate the number of turns for an inductor.

110 cls:pi=3.16415926545
120 k=1473061.855
130 print "

’mhos per square inch of area of copper

"

T
140 print "

150 print *
160 print * (C

u
" Inductor Design Calculator ""
" by David E. Powell, KA4KNG "”

J":print:print

210 input "Desired inductance in microhenries";L

220 input "Gauge or diameter of wire in inches"j;diameter

230 input "Diameter of coil form in inches";form

240 if diameter >= 1 then diameter =
250 print:print “calculating";
260 layers=1

S00 a=diameter#layers+form
S0S print ".";
S10 gosub 2000

.46 / 1.1229283027 (diameter +3)

’Single layer starting out

’Average coil diameter to center of thickness

’calculate the number of turns

520 if prob =1 then layers = layers+1:if layers < 100 then goto S00
S30 if b > 1 then layers=layers+l:goto S00
540 if n > 9999 then print "ERROR - turns count larger than 10000":system

550 n=cint(n):b=n%*diameter/layers:ltry

560 w.length = n#a%*pi

570 ’calculate the resistance of coi!l

580 w.area = (diameter/2)72%pi
590 r = 1/(w.area*k)#*w.length

800 ’show the results
810 print:print

815 print "Overall coil diameter......
820 print "Average coil diameter......
830 print "Depth of coil..............
840 print "Length of coil........c..n..
850 print "Length of wire (approx)....

(0.2 * 3”2 * n"2)/(3#a+F#b+10xc)

“;diameter+layers#2+form;"inches"
"saj"inches"
“jlayers#diameter;"inches”
“ibj"inches"

"jint{w.length/12)"feet,";

85SS print int((w.length-int{w.length))*12);"inches"

B60 print "Number of layers...........
870 print "Number of turns............
880 print “Number of turns per layer..
890 print "Actual inductance..........
900 print "Coil DC resistance.........

1000 system

"jslayers

"in

"in/layers
";ltry;"miErohenries"

"iri"ohms”

’Exit the program and BASIC

2000 ’subroutine to calculate the number of turns

2010 min.n=1:max.n=10000:c=layers # diameter:prob=0

2060 n=(max.n-min.n)/2+min.n

2070 b=nx*diameter/layers ’length of coil
2080 ltry = (0.2 ® a2 * n"2)/(3#a+F#b+10%c)
2090 if cint(max.n) = cint(min.n) then goto 3000
2100 if min.n => 9999 then prob=1:goto 3000

2110 if I'try < L then min.n=n:goto 2060

2ic0 if ltry > L then max.n=n:goto 2060

3000 return
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more turns means more wire, which
means a greater concentrated magnet-
ic field.
® Increase the diameter of the coil,
because a larger diameter means more
wire, etc., etc.
® Decrease the length of the coil, be-
cause this would have the effect of
concentrating the magnetic field into
a smaller area, thereby making it
stronger.
® Wind the coil on an iron or ferrite
core, because ferromagnetic mate-
rials such as those tend to attract and
concentrate magnetic lines of force.
All of the ways in which the mag-
netic field can be increased can be
merged into a comprehensive equa-
tion for calculating the inductance of
a coil. However, to both simplify our
equation and eliminate the research
necessary to obtain ferromagnetic
values, we are going to ignore fer-
romagnetic permeability and such.
The cquation for calculating air-
core inductors, as stated by the Radio
Amateur's Handbook is:
L = 0.2a2n2/(3a+9b +10c)
where:
L = inductance in microhenries
and as shown in Fig. 1:
a average diameter of the coil in
inches
b = length of the coil in inches
¢ = radial depth of the winding in
inches
n = total turns of wire

Quality factor

Besides the inductance value, there
is another important characteristic of
a coil that we need to know about. An
inductor can be thought of as an AC-
only resistor, whose reactance (which
can be considered as AC resistance)
depends on the inductance of the coil
and the frequency of the applied AC
voltage. However, copper wire has a
DC resistance, determined by its di-
ameter and length. The ratio of AC
reactance to DC resistance is known
as the quality factor, or Q. For exam-
ple, if an inductor has a rcactance of
100 ohms at | kHz, and a resistance of
2 ohms, then it has a Q-factor at 1 kHz
of 100/2, or 50. Of course, the Q will
change with the applied frequency. To
determine reactance, use the formula:

X, =2xafL

where:
X, = the inductive reactance in ohms
= 314
= the applied frequency in hertz
= the inductance in Henries

[ ——- |
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” Inductor Design Calculator ”

” by David E. Powell, KA4KNG ”

{L

1)

Desired

Gauge or diameter of wire in inches?

Diameter of coil form

calculating.

Overall coil diameter.....

Average coil diameter.....

DEEERN @7 aEGE RN 0L o adlc oo as
Length of
Length of wire
Number of
Number of
Number of

Actual

Coil DC resistance........

in inches?

(approx)....

turns per layer..

inductance.........

inductance in microhenries? 28

.008
.375

. 391
.383 inches
8.000001E-03 inches

inches

.6640001 inches

8 feet, 10 inches
1

83

83

28.05109 microhenries
1.348764 ohms

FIG. 2—THIS IS WHAT THE SCREEN or a printout will show when the program is tested by
calculating the design of a 28-microhenry inductor.

The BASIC program

Listing 1 is the BASIC program tor
inductor design. Although written
specifically for the IBM PC, it should
run on any version of BASIC. The
program text is available on the RE-
BRBS (516-293-2283). The tull name
is COILS.BAS.

Lincs 110 and 120 are used to set up
constants for later use in calculations
to determine the overall resistance of
the coil.

Lines 210 through 230 input the
values you specify for the desired in-
ductance value, the size wire you have
on hand, and the diameter of the coil
form you’re going to use. The wire
size can be specified in inches or its
AWG wire gauge.

Line 240 decides whether or not
you cntered a wire diameter or a wire
gauge. Il you entered a numberof | or
greater, it figures it must be a wire
gauge (who would want to wind a coil
with six- inch thick wire?) and con-
verts it to a diameter.

Lines 500 through 530 are the meat
of the program. It starts by assuming
that you’re designing a single-layer
coil. Line 500 calculates the diameter

of the coil at the center of its thick-
ness. (The diameter changes as the
program adds more layers during its
calculations.) Line 510 calls the sub-
routine that actually figures the
number of turns necessary to have the
specified inductance at the current
number ol layers. If it can’t get there
within 10,000 turns, line 520 adds
another layer. Line 530 will add an-
other layer if the length of the coil
exceeds one inch.

Line 540 will print an error mes-
sage if the required number of turns
cxceeds 10,000 and the number of
layers is 10,000 or greater. (You really
don’t want to wind an inductor that
big anyway.)

Line 550 rounds the number of
turns to the nearest full turn. It then
calculates all of the other parameters
based on that rounded number. The
inductor should be close enough for
all but the most critical applications
without having to worry about frac-
tional turns of wire.

Line 560 calculates the approxi-
mate length of wire needed to wind
the coil. The length is approximate
because it is based on the average
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diameter of the coil; the program does
not calculate cach layer of the coil
independcntly.

Lines 570 through 590 calculate
the approximate resistance of the coil,
based on the length and diameter of
the wire.

Lines 800 through 900 display the
results of all calculations. Keep in
mind that clectronics is not neces-
sarily an exact science, and that for a
variety of reasons all of the displayed
values could be slightly oft the “truc™
value.

Winding the coil

The primary advantage of having a
computer calculate the specifics of a
coil is that we can experiment with the
materials that we have on hand, trying
different combinations to see how
they affect the results. Recalculating
the valucs 1s so easy that we should be
able to get a size and shape that suits
us just right.

Let’s use a 28-microhenry inductor
as our target valuc. Let’s also use part
of that jumbo-sized spool of 32-gauge
wire that you purchased at the last
hamfest. For a coil form, we can use
an ordinary ballpoint pen.

Run the program. The screen
should clear and ask for the needed
inductance value. Enter 28.

Next, the program will ask for the
size wire to be used. Enter either the
gauge (32), or the diameter of the wire
in inches. Since we bought this wire
at a hamfest and don’t really know for
certain what gauge it is, we wind an
inch-long close-wound coil on a pen-
cil and count the number of turns. It
turns out that our “‘unknown” wire
requires 125 turns to fill one inch.
Dividing one-inch by 125 turns gives
us 0.008 inches. Enter .008.

The last prompt asks for the diame-
ter of the coil form. We measure the
thickness (the diameter) ol our pen
ana find it is ¥sths of an inch. Since 3

8 = 0.375, we enter .375.

If your computer has been set for
printer output, you should get a hard-
copy that resembles Fig. 2. If the re-
sults vou attain do not match Fig. 2,
re-check the program for typing errors
or a misplaced decimal point.

There arc a few things to note at this
point about the output of the program.
First, notice trom Fig. 2. that there are
two coil diameters given, an overall
and an average.

The overall diameter is given so
that you can determine (beforc you
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wind it) whether or not the coil will
physically fit in your project. The
average coil diameter is listed just in
case you don’t believe the computer
and want to re-calculate the induc-
tance value by hand. Second, there
appears to-be something amiss about
the depth of the coil windings. We
entered (008 for the wire thickness,
and it is a single-layer coil, so the
depth should be 008 inches, right?
Well, the .000001 discrepancy comes
from the way computers represent
numbers internally. The coil-length
calculation suffers from the same
malady. Suffice it to say that the crror
is small enough to be safely ignored
without aftecting our ¢nd result,
which is, we hope, a 28-microhenry
inductor.

Speaking of 28 microhenries, Fig.
2 shows that our inductor is actually
28.05109 microhenries, instcad of an
even 28. That is the result of rounding
the turn count to the nearest wholc
number. As we said earlier, clec-
tronics is not always an exact science.

The DC resistance of the inductor
is given so that we can calculate the
Q-factor of the coil after we decide at
what frequency the inductor will be
used.

Winding the coil

To make the coil, peel ofl about
nine feet of wire from that jumbo-
sized spool and start winding it on the
ballpen. Make sure that the windings
are even and closely spaced. Double
cheek that the number of turns is cor-
rect.

A couple of strips of hot-melt glue
across the length of the coil will hold
the windings in place. If you don’t
have a glue gun, epoxy adhesive will
do if you don’t mind waiting a while
for it to harden.

After the glue sets (or cools, or
whatever), you should carefully slide
the coil off the pen. (It would be a
good idea to apply some glue to the
inside of the cotl to help hold the
windings in place. That way you can
be sure that the coil won’t come apart
on you when handling it.)

That’s really all there is to making
your own coils. From now on, not
only will you save money, but you can
also avoid the aggravating and time-
consuming task of having to scarch
high and low for a parts supplier that
has the exact coil you’re looking for—
and you won’t have to wait for it to
come in the mail. R-E
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Multiplexing and dynamic RAM

LAST MONTH WE DID NOT GET A
chance to finish our discussion on
multiplexing LED displays, so now
we pick up where we left off. We
had said that the simplest way to
implement our circuit from last
month would be to use an os-
cillator to clock a scan counter—
like a 4017—that will sequentially
turn on and off each LED display.

You can connect the output
from last month’s oscillator to pin
14 (clock input) of the 4017 IC in
Fig. 1. If you set R2 and R3 to the
center of rotation you'll be getting
about 200 Hz with a duty cycle of
close to 50%. As we had discussed,
a 10-LED display needs a minimum
scan frequency of about 240 Hz.
When you turn the whole circuit
on, all the LED’s will appear to be
illuminated. If you can see them
strobing, decrease R2 (increase
the clock frequency) until the
strobing disappears.

e A
L Ve—©=R4rv g0 = @.‘.g—p/ 7%
crockoltd ek o1V ‘E‘;‘Z (i
h/
NEC O—CAS PR 4@4503/
‘ i 7 sED 4
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If you have a frequency counter
you can use it to determine the
minimum clock frequency. Then
try the same cxperiment with
some other people—you’ll be sur-
prised at the variation. Some peo-
ple won't see the strobing until
you get below 150 Hz, and others
will continue seeing it even past
300 Hz.

While you have the demonstra-
tion circuit up and running, re-
duce the number of LED’s by
connecting the pin 15 (reset) to
one of the outputs while keeping
the clock frequency and duty cycle
constant. If you start out by setting
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FIG. 2
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the frequency at a point where
strobing is just evident, you'll find
that the minimum flicker-free fre-
guency decreases by about 30 Hz
per LED. A 10-LED display needs
about 240 Hz, a 9-LED display
needs about 210 Hz, and so on.
Once again, remember that
there’s nothing absolute about any
of the numbers I'm giving you.
There’s a lot of variation in biology
so different people see things dif-
ferently. From a practical point of
view, when you’re multiplexing a
display you don’t want to design
the scan oscillator to run at the
bare minimum—you should plan
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on having it run much higher.
Twice the minimum is a reason-
able way to go. Most commercial
circuits scan at more than 1 kHz,
and IC’s that have onboard os-
cillators run them at over 15 kHz.
After all, you don’t have to make a
trip to the bank just to afford a few
more Hertz!

Experiment with the circuit that
we put together until you have a
good understanding of the re-
quirements of multiplexing cir-
cuitry. If you want to test how well
you understand multiplexing, get
the schematic for any commercial
equipment having a multi-plexed

display of any kind and see if you
can figure out how the circuit
works.

Dynamic RAM

The series of columns | did on
using dynamic RAM a while back
seems to have generated a lot of
interest. A couple of really good
letters have come in with some
questions and comments that |
think are interesting enough to
spend some time talking about. If
you've built the system we exam-
ined, you might have had some of
these in mind, so haul out your
paperwork.

Keep in mind that the column
space | have each month is limited
so, as much as I'd like, there’s just
no way | can go into heavy detail
about every nuance of the circuit.
That also means that | can’t re-
produce the schematics and other
drawings. The best | can do is let
you know when they appeared. If
you don’t keep the back issues
around, you can always get them
from a friend, the library, or check
with the Radio-Electronics reprint
bookstore and see if they have the
issue you're looking for.

All my drawings are done on a
computer so it might be possible
for them to be posted on the Ra-
dio-Electronics bulletin board. If
you'd like to see that happen, let
me know and we'll talk about it
some more. Don’t forget, how-
ever, that there’s really no standard
for graphics files, so you have to
tet me know what format you'd
like the files to be. That is a func-
tion of the software you're using
and the type of computer you're
using so include that information
in your letter.
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: « | b more. ... .. 560 programmabie g soldering system
TOTAL | HD18 9 -
{ psas oL D] |epiie ez mm
8 City / Stat i ] Oe- ¥
: ity / State / Zip ' HD182 3-/: D.gngo .M..wo. POWER SUPPLIES :g::?:‘::::mq iy
¥ Signatuie __ PhoneNumber{ ) _ ' HD183 3% Digit DMM Viz G soldsring
1 WAIVER - ' auto-rang. .. .. 199, R I satee e
, Sice |, the , tully 1hat the ip of & cable decoder does nol give the owner of the oo - ingle laat gu
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g Hoderal and vanous siale lews provide for substaniial Crrnat and Civil ponalins 100 Mauthoazed use ' Tech300 Diode Test 113.00 WP-704A Single
Daled: Sigrud: Tech330 True RMS, 0-40VDC (« 0-250MA,
I.----......----..T.-.-------.-.---.-.-.J Diode Test 208.00 single meter 146.

ATLANTIC CABLE DISTRIBUTING CENTER INC.
P.O. BOX 276 — GREENVALE, NY 11548

516 - 626-35560 | JTONAN] faw s ol | 516 - 625-3632

KELVINELEchOIwcs_’ 800 645 9212

7 FAIRCHILD AVE.
PLAINVIEW, N.Y. 11803 (516) 349-7620  FAX: (516) 349-7830
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ring to comes about because a lot
of DRAM manufacturers make

R e TR o I o

parts that want eight lines driven in
every refresh cycle. If you're un-

L ke

lucky enough to get your hands on

1
5 — '

ADORESS BUS :?@eosmw COUNTER ; KIRE&/S/‘ER:/&‘FRESH :C SOTe thth(:ae parts, ar;]y I(fjat? y(})}u
- { ! H write into the upper halt of the
i W i = 5/ \ L / | memory is going to disappear al-
p— N A ! i most as soon as you put it there.

e ' N\ i e Not a good thing.
- ; i i i 1 The reason for all of that ag-
¢ Daiii X ) i : .:\_ gravation comes about because of
n ; | E E ; Zf;g“lnFt_ernal ;rch}:tectutrﬁ o{) the
R4S —» i T : ‘ . Figure 2. shows the basic
g ' V : i DRAM arrangement and, while all
s —» L ! i manufacturers use the same basic
i A=l ; { arrangement when they make the
i } " E DRAM, the little details can, and
MY — _;—_/;——J:_\ f often do, differ. And as is clearly
' : | J i stated in a well-known variation of
I‘— MACHIVE. cyere a1 ———| Grossblatt’s sixteenth law: It’s the

FIG. 4

But, onward......
Matt Allen from Santa Clara, Cal-

lo-7-counter for refresh addresses,

little things that get you—since
they’re harder to see and there are
more of them.

Nobody screws around with

ifornia pointed out a possible
problem concerning the choice of
dynamic RAM for use with the
Z-80. Since the Z-80 has a modu-

it uses only lines A0O-A6 when it
puts the refresh address on the
bus. That was covered in detail in
the May and June 1988 issues.
The problem that Matt is refer-

success, SO every mainstream
DRAM made is going to have sense
amplifiers, decoders, latches, etc.,
and, unless you’re buying your

continued on page 99

BEST PRICES!

Freight and taxes extra.
Immediate availability.

800-624-6241

Call toll free to order.
Use your VISA or MasterCard!

MULTIMETERS SCOPES POWER
Beckman Industrial Hitachi SOURCES
300 s101 v-222 8570 Ll DB
310 $122 V422 $734 Model ____ Price
320 $150 V-425 $859 20208 (e
350 $198 V-1100A 2070 oo S
360 $250 V-660 $1076 2K20 L%
4410 $206 V-665 $1345 oSon 755
HD100 $146 V-1060 $1436 oIoD) $508
HD110 $172 V-1065 $1706 51500 e
HD130 $224 V-509 $1266 m:;;soo :g;i
HD140 $241
Fluke lwatsu TWE050D  $1021
) Model  Price TP340A $725
NEL sz | Dsern  sars | TSR st
25-YEL $167 SS5702  $508 LCR METERS
27-YEL $208 SS6705  $853 Wayne Kerr
27-8TD $208 SS-6611  $1863 % Price
a7 $209 SS-6711  $1634 Fi5oE ST
73 $66 §8-6122  $2085 P <2497
75 $100 SS-6712  $2885
77 $125 COUNTERS
8010A $251 THERMOMETER Fluke
80208 $176 Fluke (Handheld) Mode Price
8050A $335 Mode Price 1900A $459
o808 S0 52 $142 1910A $616
1911A $756
19124 $832

Used Test Equipment, Too! Over 3,000 Models
Available At Huge Discounts With Warranties!

United States
Instrument Rentals, Inc.

LI

Use VISA or MasterCard
Call 800-624-6241
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Universal
Back Tensnon Gauge

Tension cassettes work on less than halif
the VHS machines now
in the field.

The Tentel® T2-H7-UM Tentelo-
meters is so universal, it will
work on all brands and models of

The Only

VHS recorders and allows the g%

accuracy to be easily verified in
the field. Tension measurements
are made out in the tape path § ;
near the heads where tenston is important. Tape tension
can cause a number of problems difficult to correct when
you're only guessing. Stop guessing, do it right!

Ask about Tentel's NEW T.E.S.T. Cassette for use with the
Tentelometer. This NEW T E.ST. Cassette (Patent Pend-
ing) offers a fast, complete performance evaluation of
holdback tension and the entire tension servo system; to
determine if it is maintained in the 23 to 35 gram
specification.

T2-H7-UM - $325 T.ES.T Cassette/VHS - $29

Call our toll free number or send for complete details on
these and Tentel's other VCR test gauges. We make the
difficult easy...to help you!

TENTEL® corp. (800) 538-6894

In Calif. - {(408) 379-1881

1506 Dell Avenue
Campbell, CA 95008
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Double your modem’s data throughput.

THE MAIN SUBJECT OF THIS MONTH'S
column is Class-5 modems, a way
to double a modem’s throughput
without doubling the baud rate.
But before we get to the esoteric
stuff, let’s tackle a simple problem
that causes more trouble than the
whole subject is worth.

Silicon diodes cost a manufac-
turer next to nothing. Yet, judging
by the mail and phone calls we get,
there is still a lot of modern hard-
ware out there that is back in the
stone-age of telecommunications
because a manufacturer didn’t use
four itty-bitty diodes.

From electronic telephones, to
burglar-alarm telephone dialers,
to add-your-own-anything de-
vices, some hardware still contains
warnings to the effect that if the
equipment doesn’t work you
should check the polarity of the
telephone connections. The rea-
son for the warning is that all or
part of the gizmo is powered by
the telephone line, which under
normal circumstances is negative
polarity on the red wire and
positive on the green. Unfor-
tunately, sometimes the two can
be reversed, and a polarity-sen-
sitive device won't work.

Auto polarity

It is precisely to get around the
polarity problem, that most man-
ufacturers of active-circuit equip-
ment intended for use on the dial-

up telephone system (what we call

the switched network) use a
bridge rectifier between the line
and the input to the electronic
gizmo. As shown in Fig. 1, a bridge
rectifier, D1-D4, automatically pro-
vides the correct polarity. The

RED( -} D/ o

R G
o1 D2

10 LA
TELEPHONE ofrpur
TELEPHONE

PL
ACCESSORY
GREEN( +) e

FIG. 1

bridge can be made from silicon
rectifiers of the 4000 series rated at
200 PIV or higher.

Check it out for yourself:
Whether the red wire is negative
or positive, the output at terminals
A and B always have the same po-
larity—although the output volt-
age will be from 0.5 to 1 volt less
than the input voltage because of
the internal voltage drop of two
diodes. If your gizmo is extremely
voltage-sensitive, or if the normal
voltage drop of your telephone
when loaded is unusually severe,
the voltage drop may prove to be a
problem. If so, you've probably
got some problem with the line
that should be corrected by your
local telephone company. Switch
S1is a hookswitch, or whatever
switch connects the gizmo to the
telephone line.

Doubling the data
Computerists have always
searched for, or at the very least
wanted, a faster and more accurate
way to exchange data via the dial-
up telephone system. Initially,
both needs were easily accom-
plished by increasing the baud
rate used by the modems, and by
using special error-correction soft-
ware, such as XMODEM and

www americanradiohistorv com
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CROSSTALK. Through software
handshaking between the sending
and the receiving computers, er-
rorsinduced inadatatransmission
were detected with excellent ac-
curacy. When an error did occur
the data was retransmitted until
the handshake signals indicated
that the block of data was received
error-free.

As far as modem speed is con-
cerned, there is a practical limit of
about 2400 baud for full-duplex
hassle-free exchange using
asynchronous transmission. Al-
though experiments have shown
that full-duplex operation as high
as 9600 baud is possible on the
dial-up system, baud rates higher
than 2400 are not really reliable.

It was to ensure automatic error-
correction and increase the
throughput that the Class-5
modem protocol was developed.
Basically, Class-5 modems contain
their own error-correction firm-
ware (firmware meaning software
that’s permanently built into a de-
vice), and hardware data compres-
sion which, depending on the
particular kind of data transmitted,
can almost double the amount of
data throughput. In practical
terms, it means that a modem run-
ning at 1200 baud will appear to be
running at 2400 baud, while a 2400-
baud modem will exchange data at
a 4800 baud effective rate.

The throughput increase comes
about in two ways. First, the soft-
ware, known as an MNP protocol,
converts the asynchronous data to
synchronous data, making the sig-
nal bit- rather than byte-oriented.
Although MNP removes the start
and stop framing bits for a 20%



increase in data handling, MNP
needs about 12% in bit overhead,
so the effective increase due to
software is about 8%. In other
words, allowing for worst-case
conditions, MNP has an efficiency
of about 108%, while conventional
software protocols have an effi-
ciency of about 90%.

Admittedly, 108% is no great im-
provement, but MNP is the firm-
ware from what’s known as Class-3
protocol. Class 5 includes data
compression, and that’s where the
big increase comes in.

The amount of data compres-
sion depends on the type of data
being exchanged. For example, if
the data is ASCII text, an increase
of almost 100% (doubling the
throughput) is possible. If the data
is random, such as a program file
or already compressed data, there
will be little, if any, improvement.

Data compression works by
sampling characters. When three
or more of the same character is
repeated, the firmware strips the
redundant characters and tabu-
lates the stripping, continually up-

2400 BAUD
‘ 4

COMPUTER B 3

e |

MODEM

- 1200 BAUD —— 2400 BAUD
il RN

TELEPHONE LINE

CLASS 5

MODEM COMPUTER

L |

FIG. 2

dating the tabulation. At the
receiving end, the Class-5 modem
uses the tabulation data to restore
the original, noncompressed,
data.

Faster drive

To ensure the maximum possi-
ble data-transfer rate, the Class-5
modem must be driven with at
least twice the data so there can be
no delay in the modem’s output.
That is done by having the com-
puter drive the modem at a baud
rate at least twice that of the
modem. As shown in Fig. 2, if the
modem is operating at 1200 baud,
the computer must drive the
modem at 2400 baud. Internal
RAM in the modem stores the “ex-
tra” data until it can be com-
pressed and transmitted.

The same thing happens at the
receiving end. Also, as shown in
Fig. 2, if the data is received at 1200
baud, it's going to come out of the
modem decompressed at an effec-
tive 2400-baud rate. To ensure that
the maximum compression
throughput is maintained, it has
become common practice to use a
9600-baud rate between the com-
puter and the modem, since 9600
baud will even accommodate a
normal modem speed of 2400
baud, and possibly 4800-baud
modems (if they ever make a se-
rious dent in the marketplace).
Whatever modem speed you de-
cide to use, just bear in mind that
at the very least, the baud rate of
the computer’s serial port must be
at least twice the normal baud rate
of the modem. R-E

Stay in touch with the technology that is affecting our

TECHNOLOGY

for the reader who wants to learn and remain up-to-date
with products impacted by new technology.

With over 2500 modern technology terms and abbrevia-
tions, over 150 of them with illustrations, the Technology
Dictionary is a source of knowledge for terms and defini-
tions covering the high-technology world of electronics,
computers, telecommunications, video and consumer

electronics. Clear, understandable, easy to read.
$7.95

176 Pages, Softcover.
Using Video in Your Home provides knowledge and under-
standing of the fatest video products and what functions they
provide — TV receivers, monitors, VCRS, video players, video
cameras and camcorders, video systems interconnections and

even a troubleshooting guide — in clear
$12 95 everyday language. 176 Pages, Softcaver.

Electronic Life-Style is about electronic products that are
touching our lives. It helps make sense out of the latest
high-tech products, in non-technical fanguage. This book
tells what the products do and how they do it, and helps
you to better use and enjoy them. Fully iflustrated

with photos in full color 160 Pages, Softcaver 31495
Need help in deciding on telephone services? Save On
Telephone Services for Home and Business provides
the answers. It discusses what services are provided by
local and long distance telephone companies, and tells you
how to choose and manage these services. Learn about the

present nationwide telephane companies different $
telecommunications netwarks. 168 Pages, Softcover. g 95

DICTIONAKY

QUANTITIES
| s o Mail check or money order to: Master Publishing, inc., 14 Canyon Creek Village, MS 31, |
———— 400-32 Electronic Life-Style @ $14.95 = ———— Richardson, Texas 75080. Orders in Continental U.S. shipped prepaid. Foreign orders:
| 400 31 Save On Telephone Services @ $9.95 = Prepay in U.S. funds, include shipping cosls. Prices subject to change without notice. |
| 400-03 Technology Dictionary @ $7.95 a |
| 400-04 Using Video in Your Home @ $12.95 _ Name |
| TOTAL  Shipping and handling per book @ $150 - _ |
| SuBTOTAL __ Address |
i i A .
I A4 Master Publishing, Inc. ol e - i I

Lm 1988 Master Publishing, Inc. *Texas residents add state and local sales tax on subtotal
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New Scanner

rechargeable battery,
charger/adaptor & belt
clip. Full range of optional

accessories avallable.

» Covers 27-54 MHz, 108-174 MHz,
406-512 MHz, and 800-950 MHz

* 5Scan Banks and 5 Search Banks.

» 25 Day Satisfaction Guarantee,
Full Refund if not Satisfied.

* No Frequencies cut out.

* Size:2"x5%"x 12" wt 120z,

AR900

Total Price. Freight Prepaid
(Express Shupping Optional)

$ 299.00

COMMUNICATIONS
10707 E. 106th St. Indpls., IN 46256

e Toll Free 800-445-7717

VISA Visa and MasterCard
/D (COD shghtly higher)
InIndiana 317-849-2570 Collect FAX (317)849-8794
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BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

ATEAN

Earn up to
$30 an hour
and more!

s\l Learn at home In spare time.
| No previous experience needed!

No costly School. No commuting to class.
The Original Home-Study course pre-
pares you for the "FCC Commercial Radio-
telephone License". This valuable license
is your ““ticket”" to thousands of exciting
jobs in Communications. RadioTV. Micro-
wave, Computers, Radar. Avionics and
more! 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 retunded. Send for
FREE facts now. AlL COUPON TODAY!

[mm=====- ettt T T

1 commanb PRODUCTIONS
I FCC LICENSE TRAINING, Dept. 90

: P.O. Box 2824, San Francisco, CA 94126
1 Please rush FREE details immediately!

1 NAME

I ADDRESS

! ciry STATE zIP
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HARDWARE HACKER

continued from page 36

Industrial shopper resources

As long-term Hardware Hacker
readers have already found out, |
am very big on trade journals. As
we have seen in the past, the free
electronic and other trade maga-
zines are outstanding resources
that no serious hacker can afford
to ignore, even for an instant.

This month, I’d like to make you
aware of a sub-class of the trade
journals that we might call the
Industrial Shoppers, and other-
wise well known by their universal
slang term of “the throwaways.”

They are almost always oversize
magazines printed on slick news-
print and contain mostly zillions of
ads and a few bingo cards. Their
editorial materials are primarily
press releases and rehashes of
their advertiser’s product line and
literature.

While almost a nuisance in any
large electronics house, the
throwaways are extremely valu-
able for hackers and small-scale
operations in general.

Here’s a sample list of a few of
the many throwaways that passed
through my Synergetics interna-
tional corporate offices last week:
Pollution Equipment News; Elec-
tronic Components News; Plant
Sites and Parks (Great for free
maps, but don’t tell them 1 told
you so), Computer Products; Au-
tomatic ID News; Industrial Prod-
uct Bulletin; Industrial Equipment
News; Instrumentation and Con-
trol News; Industrial Mainte-
nance; American Laboratory;
Computer Reseller News,; and one
called Electronic Buyers News.

There are zillions more where
those came from.

As with all other trade journals,
you can get a complete list of
names and numbers from the
Uhlrichts Periodicals Dictionary
that’'s on the reference shelf at
your local library. A phone call ora
business letter can get you a
qualification card.

Or, to reveal a best-kept insiders
secret, you can get a free copy of
most any magazine simply by re-
questing a sample copy and an ad-
vertiser’s rate card. Sometimes
that even gets you a long-term

www americanradiohistorvy com

complimentary subscription. But
don't tell them who told you that.

Throwaways on such obscure
things as blacksmithing, dentistry,
forestry, jewelry, on ranch man-
agement, for pollution controls,
solar contracting, or heavy-equip-
ment maintenance can often open
up whole new worlds of ideas and
products for you.

Check them all out. And never
leave any industrial plant ever
without ripping out the qualifica-
tion cards from all of the industrial
magazines in their lobby.

New tech info

The new Murata-Erie short-form
catalog has all sorts of neat hacker
goodies in it, including ceramic
resonators, posistors, humidity
sensors, and ultrasonic micro-
phones. Additionally, NEC has re-
leased a data sheet on their new
uPC1870CA single-chip television
stereo MTS decoder.

National Semiconductoroffers a
brand new Semiconductor Master
Selection Guide, while the brand
new Avanteck Product Guide has
all sorts of info in it for microwave
transistors and on their MMIC in-
tegrated circuits.

A new Linear Integrated Circuits
Databook from Unitrode has lots
of ap notes and specialized circuits
in it, aimed primarily at switching-
mode power supplies. In par-
ticular, you might want to check
out their UC3906 intelligent bat-
tery-charger chip and ap note.

There’s also a high-energy little
shopper out called Nuts and Volts
that is crammed full of electronics
and computer classified bargains.
That gem is chock full of outstand-
ing hardware-hacking buys and is
a “must have.”

Turning to my own products, if
you are at all interested in active
filters, do check into my classic
Active Filter Cookbook. Auto-
graphed copies are now available
from Synergetics. Plus a reminder
that my PostScript Printed Circuit
Layout Package is now available to
work along with most any word
processor on pretty near any per-
sonal computer.

And yes, we should shortly have
full sets of the Hardware Hacker
reprints available. Write or call if
you are interested.

Let’s hear from you. R-E



AUDIO UPDATE

continued from page 43

about 5 minutes have been essen-
tially solved. However, | think it’s
safe to say that, as with so many
other “good ideas,” the ultimate
commercial success or failure of
this one has little to do with its
technical feasibility. The basic
question is: Who in the music
business is potentially going to
make more—or less—profit as a
result of this new development—
and how much power would the
various potential winners or losers
have to promote or hinder its
adoption?

From a retailer’s point of view, it
seems very appealing to have the
equivalent of an enormous—and
inexhaustible—stock of singles
and albums available in a machine
that (perhaps) takes up no more
space than a standard home re-
frigerator (see Fig.1). Servicing and
updating the machine should be
no more complicated than with to-
day’s jukeboxes. According to my
latest information, the cost of the
customized cassette will be about
$1a song. That seems reasonable,
but I suspect that many home
tapesters enjoy the compilation
process and wouldn’t want to
trade the satisfaction for one-stop
convenience. s the Personics ma-
chine the wave of the future or s it
just another technically good idea
that simply doesn’t dovetail with
the perceived social-economic
needs of the marketplace? More
AES papers next month. R-E
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This has 1o be what you ordered, Pal—our Compiir-
er doesn’t make mistakes. . .

Eleclronies (70712 D))

¥ ow e

BECOME A WHOLESALE DEALER FOR
all types of security electronic equipment and
more. Controls, motion detectors, switches,
sirens, CCTV, etc. Buy wholesale and make
extra money reselling or installing alarm and
surveillance systems. System examples and
installation tips. Also built-in sound systems,
intercome, vacuum systems. Call toll-free for
catalog or write to: ACS SUPPLY CO. INC.,
2531 Jefferson NE, Albuquerque, NM
87110. 1-800-545-6286. $9.95, + 3.00
Postage and handling if COD.
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RADR GUNS & SYSTEMS FOR CAR/BOAT
racing, skiing, baseball, etc. Professional X &
K band police models available from $275
used. Moving units available with dual dis-
plays. All units road tested with 30-day war-
ranty. ZENITH SSAVIUHF from $169; ch.3.in
$229, reconditioned. UHF SSAVI project
handbook $6.50 ppd. Used Sylvania 4040
w/remote $169. N-12s $99. Panasonic multi-
line telephone systems from $675. Catalog
$1. AIS SATELLITE, INC., 106 N. 7th St./N,
Perkasie, PA 18944. 215-453-1400.
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CALL NOW
AND

RESERVE
YOUR SPACE

® 6 x rate $890.00 per each insertion.

® Fast reader service cycle.

® Short lead time for the placement of
ads.

o We typeset and layout the ad at no
additional charge.

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to:
mini-ADS, RADIO-ELECTRONICS, 500-
B Bi-County Blvd., Farmingdale, NY
11735.

APPLIANCE REPAIR HANDBOOKS—13
volumes by service experts; easy-to-
understand diagrams, illustrations. For major
appliances (air conditioners, refrigerators,
washers, dryers, microwaves, etc.), elec.
housewares, personal-care appliances.
Basics of solid state, setting up shop, test
instruments. $2.65 to $7.90 each. Free
brochure. APPLIANCE SERVICE, P.O. Box
789, Lombard, IL 60148. (312) 932-9550.
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SIMPLY SNAP THE WAT-50 MINIATURE FM
TRANSMITTER on top of a 9v battery and
hear every sound in an entire house up to 1
mile away! Adjustable from 70-130 MHZ. Use
with any FM radio. Complete kit $29.95 +
$1.50 S + H. Free shipping on 2 or more! COD
add $4. Call or send VISA, MC, MO. DECO
INDUSTRIES, Box 607, Bedford Hills, NY

10507. (914) 232-3878.
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Eleclronics MINIFADS

FREE CATALOG OF HARD-TO-FIND
TOOLS is packed with more than 2000
quality items. Your single source for precision
tools used by electronic technicians, engi-
neers, instrument mechanics, schools, labo-
ratories and government agencies. Also
contains Jensen's line of more than 40 tool
kits. Send for your free copy today! JENSEN
TOOLS INC., 7815 46th St., Phoenix, AZ
85044. (602) 968-6231.
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M-BREAKOUT SOLVES RS-232 COM-
PATIBILITY PROBLEMS FAST!!! @ Breaks/
re-directs all 25 signals ® 52 LED’s give 4-
state indication on all signals ® Current loop
test ® No batteries required ® Gold plated
contacts ® 8 jumper cables ® Durable ABS
plastic case ® Manual and carrying pouch @
We ship UPS 2nd day within 24 hours of order
e Regularly $150, R&E Special $135, M-
TEST EQUIPMENT, P.O. Box 146008, San
Francisco, CA 94114-6008, (415) 861-2382
FAX (415) 864-1076
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PNALOG
ACOUI 510N
UM T

ANALOG ACQUISITION UNIT. CONNECT
analog signals from experiments and circuits
directly to your computer. Works with [BM,
APPLE, TANDY or any computer with a serial
port. 4 channels, 8 bit resolution. Up to 4
samples per second. Returns value in HEX or
Decimal. $129.95 Check, Visa or Mastercard
accepted. GTC INDUSTRIES, PO BOX
2493, NAPERVILLE, IL. 60566 (312)
369-9815

THE MODEL WTT-201S ONLY THE SIZE OF
A DIME, yet transmits both sides of a tele-
phone conversation to any FM radio with
crystal clarity. Telephone line powered - never
needs a battery! Up to /4 mile range. Adjusta-
ble from 70-130 MHZ. Complete kit $29.95
+$1.50 S+ H. Free Shipping on 2 or more!
COD add $4. Call or send VISA, MC, MO.
DECO INDUSTRIES, Box 607, Bedford
Hills, NY 10507. (914) 232-3878.
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CALL NOW
AND

RESERVE
YOUR SPACE

® 6 x rate $890.00 per each insertion.

e Fast reader service cycle.

® Short lead time for the placement of
ads.

e We typeset and layout the ad at no
additional charge.

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail'-materials to:
mini-ADS, RADIO-ELECTRONICS, 500-
B Bi-County Blvd., Farmingdale, NY
11735.

RADIO-ELECTRONICS

®
N

RECHARGE LASER PRINTER TONER
CARTRIDGES—Earn big $$ in your spare
time—All supplies and Do-It-Yourself kits with
complete instructions available. Supplies
cost from $10.95 in gty and you can sell re-
charged toner cartridges for $40.00 to $55.00
each. Printers include HP LaserJet and Se-
ries I, Apple LaserWriter, QMS, etc. Canon
PC-25 Copier also. CHENESKO PROD-
UCTS, 21 Maple St., Centereach, NY 11720,
516-736-7977, Fax: 516-732-4650

CIRCLE 190 ON FREE INFORMATION CARD

PANASONIC CABLE CONVERTERS,
Wholesale and Retail. Scientific Atlanta and
Pioneer Cable Converters in stock. Pan-
asonic model 140N 68 channel converter
$79.95, Panasonic Amplified Video Control
Switch Model VCS-1 $59.95. Scientific Atlan-
ta Brand new Model #8528 550MHZ 80
Channels Converter $89.95. Video Corrector
(MACRO, COPYGUARD, DIGITAL) EN-
HANCER $89.95. We ship to Puerto Rico,
Caribbean countries, & So. Amer. Write or call
BLUE STAR IND., 4712 AVE. N, Dept 105,
Brooklyn, NY 11234. Phone (718) 258-9495.

CIRCLE 85 ON FREE INFORMATION CARD

117 PRACTICAL

IC PROJECTS
YOU CAN BUILD

K1 WARNING AND
DELTON T, HORN

2645T—117 PRACTICAL IC PROJECTS
YOU CAN BUILD.....$10.95. Dozens of fully-
tested, ready-to-build circuits you can put to-
gether from readily-available, low cost IC's!
There are a total of 117 IC circuits ranging
from an audio mixer and a signal splitter to a
tape-deck amplifier and a top-octave gener-
ator organ! From TAB Books. To order your
copy send $10.95 plus $2.75 shipping to
Electronic Technology Today Inc., P.O.
Box 240, Massapequa Park, NY 11762-
0240
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Finish it up and put it to work Page 90

ADVANCED FLOPPY DISH

CONTROLLERS
Add more power to your PC Page 84
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Advanced Floppy-disk Controllers

P/M brings back fond memories: pro-

grams that actually worked in 64K of
memory, a sophisticated user community,
standard eight-inch disk drives—and
hundreds of incompatible 5%-inch disk
formats. The advent of the PC helped re-
solve those problems for a while; after a
few false starts, the IBM PC format meant
360K DSDD disks—period.

Then along came the AT (1.9M at 5Va-
inch), then laptops (720K at 3e-inch),
followed by PS/2's (1.44M at 3V-inch).
We'll refer to those three formats as high-
density. And now PC users want to trade
files with Macintosh users! The upshot is
that we've been thrust back into the
quagmire of disk incompatibility.

Is there a way to overcome those in-
compatibilities? Yes. Many new AT-com-
patibles and 80386-based machines
come with 3%-inch drives. But what
about older machines? The BIOS of vir
tually all older PC’s, XT's, and compatibles
can't handle the newer formats, and in
many cases, the disk controller can han-
dle only two drives; three are necessary
to cover all IBM formats.

A simple solution

If your controller handles only two
drives, you can remove one and sub-
stitute a high-density drive. Recent ver-
sions of DOS contain device drivers that
you load via CONFIG.SYS in order to read
and write the high-density formats. The
drivers in DOS 3.30 and higher handle all
IBM formats to date.

EDITOR’S
ORK-

= .

In addition, some 3Y%-inch drives are
now shipped with equivalent drivers, so
you may not need to upgrade your DOS.
Checkwithyour supplier to be sure. If you
wish to provide Macintosh capabilities
using one of the products below (or an-
other), Central Point Software recom-
mends use of Citizen, Teac, and Toshiba
drives, and states that some Alps and
Mitsubishi drives cannot reliably read
Mac disks.

That type of solution still leaves a
number of unresolved problems: Macin-
tosh disks, eight-inch disks, combination
hard/floppy-disk controllers, copy-pro-
tected software, etc. Several companies
have designed products that address
those problems in a quality manner.

CompatiCard

MicroSolutions has been marketing this
floppy-disk controller for several years; it
has several advantages over a standard
controller. First, it has connectors that al-
low you to add as many as four disk
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MicroSolutions’ CompatiCard.
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drives internally. By contrast, a standard
IBM floppy-disk controller allows four
drives, but the connector (a 37-pin D
type) is only available externally, so
adding a third or fourth entails the addi-
tional expense of a case and power sup-
ply. Also, many clone controllers, and
controllers that are part of multi-function
cards, have connectors for only two disk
drives.

Second, the I/Q ports that the PC uses
to communicate with the controller are
programmable on this card. That allows
you to add as many as four cards, for a
total of 16 drives in asingle PC! You proba-
bly won't want to do that, but the ad-
dressable /O ports do have their uses.
For example, many combination hard/
floppy-disk controllers allow only two
floppy-disk drives. You can't just add an-
other standard controller, because it uses
the same port addresses, so there would
be contention. However, by using a Com-
patiCard in your PC, you can solve the
problem easily.
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Third, the card can control eight dif-
ferent types of drives, including all 5Va-
inch and 3%-inch drives, as well as 8-inch
drives. (A separate software product
sold by MicroSolutions, called Uniform,
allows you to access CP/M disks in the 8-
inch format.) A wiring adapter is required
to install an 8-inch drive; you can buy the
adapter from MicroSolutions, or build it
yourself using information contained in
the Users Guide. The less expensive
CompatiCard Il allows only two drives,
does not support eight-inch drives, but
maintains the many other features of the
CompatiCard.

The CompatiCard is a half-length card
that installs in any 8-bit slot. Installation
consists of setting the jumpers that deter-
mine the /O ports. Then you insert the
card into a vacant slot, connect a stan-
dard 34-conductor data cable to the
card and your drive, connect a power
cable to your drive, and then add a line to
your CONFIG.SYS file.

Cabling is worth discussion. To add a
drive, if your power supply has only a few
power connectors, you may need a Y-
adapter to supply power to the drive.
You'll also need one 34-conductor data
cable for each pair of drives. (Both types
of cables are available from JDR, Jameco,
or your local computer dealer) One end
of the data cable attaches to the control-
ler card; the CompatiCard has edge-con-
nector and header-pin connectors wired
in paraltel for the first two drives, and a
header-pin connector wired in parallel
with an external 37-pin D connector for
the last two drives. So a data cable with a
header-pin socket will work just fine in
either position.

After installing the hardwvare, you add
CCDRIVER.SYS to your CONFIG.SYS file.
You add several parameters to that line,
depending on the /O ports the card re-
sponds to, the number and type(s) of
drive(s) connected to the card, and
whether the “twisted” or the “untwisted”
connector goes to a particular drive. Sev-
eral charts in the manual show the correct
parameters.

| installed the drive in an AST Pre-
mium/286, a 10-MHz 0-wait state AT
compatible. Prior to installing the Com-
patiCard, the machine had both a 5V-
inch, 1.9M drive and a 3%-inch 1.44M
drive (Toshiba brand) running off a West-
ern Digital combination hard/floppy con-
troller. | wanted to add a standard 360K
drive, so | configured the CompatiCard
for I/O addresses 360-367h, and added
the following line to CONFIG.SYS:

DEVICE =C:A\SYS\CCDRIVER.SYS /8,0

After rebooting, | could access the
360K drive in the normal fashion as drive
E. The software driver occupies about
11K of RAM.

The CompatiCard comes with two ad-
ditional programs. One, CCORIVES.COM,

MicroSolutions’ MatchMaker.

displays the types of drives attached to
the CompatiCard, and indicates the drive
letters to use to access those drives. The
other, CCFORMAT.COM, may be used in-
stead of the DOS’s normal FORMAT pro-
gram to format disks controlled by the
CompatiCard. Technical information is
also provided about the extended disk
BIOS interrupt services provided by
CCDRIVER.SYS.

One thing to watch out for: You can
only install a drive as a boot drive if your
PC has built-in BIOS support for that
drive’s format. So don't install a 3%-inch
drive as drive Ainanold PC, XT, or clone,
even if you have a hard disk. The reason is
that, if your hard disk flakes out, you won't
be able to boot your machine at all.

Also, watch power consumption; a
small power supply may not be able to
handle three or four drives and a full com-
plement of expansion cards.

MatchMaker

Dealing with IBM disks in various for-
mats is one thing; what about Macintosh
disks? MicroSolutions also has a remedy
for that problem. The MatchMaker is a
half-slot card that can be used to control
an external Macintosh disk drive. With
supplied memory-resident software, you
can address the drive using DOS-like
commands preceded by the letter M
(MDIR, MCOPY, etc.).

There is little to installing MatchMaker:
Just insert the card in an empty eight-bit
slot, and plug a Mac drive into the 19-pin
D connector. Both data and power are
supplied through the single cable.
MatchMaker’s ports have nothing to do
with standard floppy-disk controller
ports, so there should be no problem
using the card in just about any PC. How-
ever in case you should experience any

wWwWw americanradiohistorv com

hardware conflict with other devices, a
pair of jumpers allows you to re-address
the card’s I/O ports.

Then you run a program called
MAC.COM. It remains resident in memory,
of which it occupies about 35K, and may
be removed later without rebooting. The
program aliows you to address the Mac
drive as drive M (or another letter that you
specify) using the following commands:
MCD, MCOPY, MDEL, MDIR, MEJECT, MIN-
(T, MMD, MRD, MTREE, and MTYPE. (EJECT
forces the disk drive to eject a disk, and
INIT formats a disk.)

DOS users will have no trouble adapt-
ing to the M commands; with several of
them you may specify options. MCOPY,
for example, allows you to transfer files to
and from Mac diskettes. The command
can be used to transfer a single file or a
group of files specified using normal
DOS wildcards (xand 7). MCOPY options
include, among others, copying files to
and from either the Mac data or resource
(program) fork, creating a locked (write-
protected) file, specifying a text or bin-
ary file, etc. MDIR options include dis-
playing data, resource, or both forks, an
extended directory, etc. MINIT allows
you to format disks in either the old (flat)
or the new (hierarchical, like DOS) file
system, or allow you to format a single-
sided diskette in a double-sided drive.

For those unfamiliar with Mac lingo, the
manual contains a good discussion of the
differences between Mac and IBM disks
and file structures.

I installed MatchMaker in the AST ma-
chine that | had mentioned before, and
had no trouble using the device to read
files created on a Macintosh; nor, con-
versely, did | have trouble reading disks
on a Macintosh initialized by
MatchMaker.
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Central Point Software’s Deluxe Option Board.

Deluxe Option Board

There are two problems with the pre-
ceding solution. First, you must use a
Macintosh drive, and second it cannot be
mounted internally. Wouldn't it be nice if
you could use a regular IBM internal 3%-
inch drive?

It turns out that you can, using Central
Point Software’s Copy 1l PC Deluxe Op-
tion Board. You may have heard of the
Option Board in connection with backing
up copy-protected software. It still does
that; in addition, it allows you to read and
write Macintosh-format disks using a 3%-
Inch disk drive, of either 1.44M or 720K
capacity.

Like the other cards discussed here,
the Deluxe Option Board is a short card
that fits in an eight-bit slot. it can control
one or two floppy disks, and has no exter-
nal 37-pin D connector.

The board has two sets of jumpers.
One determines whether the board will
be installed in an AT orina PC (or XT). The
other determines the DMA channel to be
used; normally you don't need to change
it. After setting the jumpers, you insert the
board in your computer, and then con-
nect the cables. Electrically, the Option
Board sits between your regular floppy-
disk controller and your floppy-disk
drive(s). The board comes with one ca-
ble, but you may end up having to buy
another, depending on the length of your
present cable. (It may be too short to
reach all the way to the Option Board.)

As for software installation, an installa-
tion program copies files to your hard
disk. The Deluxe Option Board comes
with several programs that are used to
accomptish different purposes. MCP
(Macintosh Control Program) is the pro-
gram that allows you to read, write and
format Mac disks. Assuming that you have

a 3%-inch drive B, to get a directory of a
Mac disk in that drive, you'd type:

MCP DIR B:

Other MCP commands include TREE,
TYPE, COPY, FORMALT, CD, DC (disk copy),
DEL, MD, and RD. Central Point supplies
several batch files that reduce the
number of keys you must type by invok-
ing MCP with the appropriate parameters.
Forexample, you can use MDIR.BAT to get
a directory of a Mac disk in drive B simply
by typing:

MDIR B:

Asimilar batch file is supplied for each
MCP command.

As with MatchMaker some MCP com-
mands have options. MCP COPY, for ex-
ample, allows for binary, text, and unary
file transfers. A binary transfer copies a
file (in either direction) byte for byte. A
text transfer from Mac to IBM adds line-
feeds after carriage return, and strips

PRODUCTS DISCUSSED
o CompatiCard ($175), CompatiCard il
($125), MatchMaker ($149), and external
Macintosh disk drive ($239), MicroSolutions,
132 W. Lincoln Hwy., Dekalb, IL 60115. (815)
756-3411.
® Copy Il PC Deluxe Option Board ($159),
Central Point Software, 15220 NW Greenbrier
Parkway, Suite 200, Beaverton, OR 97006.
{503) 690-8090.
® Windows/286 2.1 ($99) and Windows/386
2.1 ($195), Microsoft Corporation, 16011 NE
36th Way, Box 97017, Redmond, WA
98073-9717. (206) 882-8080.
e DOS 4.0 ($150 or upgrade for $95) and
Windows Kit ($314), International Business
Machines Corporation. Contact your local
IBM dealer for more information.
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them going the other way. A unary trans-
fer from Mac to IBM combines the re-
source and data forks of a file into a single
file, and in the reverse direction, restores
the two forks properly.

The Deluxe Option Board also comes
with programs for dealing with copy-
protected software. TC (Transition Copy)
coptes not files, not tracks and sectors,
not individual bytes of data, but the mag-
netic fluctuations (transitions) on the sur-
face of one disk to another. The format of
the disk is completely irrelevant, as are
the locations of hidden files, non-stan-
dard sectors, etc. Infact, TC can copy IBM
disks, CP/M disks, and even Atari and Ap-
ple disks on a standard IBM type disk
drive. (Apple and Atari copies are sub-
ject to some limitations.) A special ver-
sion of TC, cailed TCM, allows you to
Create an “image” file on hard disk to be
used to duplicate disks.

TE is an editor for editing tracks and
sectors. Not only can you edit data, you
cansee the gap and sync bytes that serve
to separate one sector from the next. The
manual contains an introduction to low-
leve! disk contents, but the treatment is
by no means complete.

| installed the Deluxe Option Board in
the AST machine, and had no trouble
transferring files to and from IBM and
Macintosh formats.

Bigger issues

Of course, a big problem, and one that
neither Mac/IBM product discussed here
addresses, is data-format compatibility.
MCOPY in either product can move a file
between either type of machine, but
what you do with that data is up to you.

Transferring PageMaker and Excel files
is easy, because versions of those pro-
grams for the two types of machines have
compatible data files. But how would
you, for example, translate a MacWrite
document into WordStar format? Without
the aid of a document-conversion utility,
you wouldn’t. You can transfer straight
ASCH text without probiem, but format-
ting information is another story.

The same is true of other types of datg;
you're on your own and gooooood luck.

Even so, that's not to detract from the
real utility of these products, which pro-
vide a first step toward greater integration
of disparate computer systems.

By the way, by the time | finished writ-
ing this review, | had four (1) disk control-
lers, one hard disk, and three floppy-disk
drives in the AST, as well as an external
Mac drive, all working harmoniously; First,
the Western Digital hard/floppy controller
ran the machine’s original drives (the 3%-
inch 1.44M and the 5V4-inch 1.2M) by way
of the Option Board, which also allowed
Macintosh access in the 3%-inch drive.
Third, the CompatiCard was installed as a
secondary controller; it allowed me to

continued on page 96



RS-232

Another serial interface standard?

CHARLES R. BALL, JR.

he king is dead! Long live the king! No, we're not talking

about Elvis Presley, but a new serial-interfacing stan-
dard. The old standard was called RS-232-C, and is cur-
rently in wide use on everything from your computer to
your CD player.

The new standard is called EIA-232-D, and it differs
from the old one primarily in codifying several de facto
standards, and in defining several new signals that allow
for better handshaking and simpler system testing. Let’s
find out what EIA-232-D is all about.

What, no connector?

A popular misconception is that the RS-232-C standard
specifies a computer cable or connector. Actually, it
specifies neither; in fact, the specifications hardly even
mention cables and connectors. The specifications do,
however, specify signal lines-—some 22 in all.

Those specifications are contained in a document
called Interface Between Data-Terminal Equipment and
Data-Communication Equipment Employing Serial Binary
Data Interchange. (No wonder we call it RS-2321) The
standard was first introduced in 1962; it was accepted for
use by the Department of Defense as a non-government
document in 1969. It was subsequently revised in 1972,
and it hasn't been updated since. Rather, creative license
has been taken with it to meet up-to-date needs of the
computer community.

So, what was originally designed as a serial interface
between devices owned by the telephone company (in
1969 all modems belonged to the telephone company),
tured out to be a catch-all interface between any two
serial devices.

The original

To the dismay of many engineers, the original standard
left much to be desired, and for several reasons. First, the
original standard did not specify a connector; it merely
defined pin numbers. Second, the original standard pro-
vided neither true handshaking nor loopback testing.
Third, no connector was specified. However, the 25-pin
D connector (also known as a DB25) became the de facto
standard RS-232 connector. A big exception was IBM’s
introduction of the 9-pin serial-interface connector used
with the AT. And, of course, IBM uses the DB2S female
connector for its parallel printer cable. ARRGH!

How do you spell relief?
The new ANSI/EIA-232-D Standard (available from the
EIA for $20.00; see the sources box) resolves some of the

DTE DCE
PIN PIN
1 Bl HEi = 1
2 b TRANSMITTED DATA {TD} > 2
3 I: < RECEIVED DATA {RD). < 3

4~ > REQUEST TO SEND (RTS) S

5 [ CLEAR TD SEND (CTS) (] 5
6 < DATA SET READY (DSR) 4 6
7 @ SIGNAL GROUND > 7
8 | < DATACARRIER DETECT(DCD) £ 8
9 +TEST VOLTAGE 9
10 TEST VOLTAGE 10
n UNASSIGNED 1
12 ¢ HIGH-SPEED INDICATOR {HS) 4 12
13 & SECDNDARY CTS (SCTS) <{ 13
LD SECONDARY TD (STD) » | ¢
B TRANSMISSION TIMING K 15
LA SECONDARY RD (SRD) EQRRL
7 & RECEIVER TIMING Z 7
8 | < locALloopeack < | 8
oS SECONDARYRTS(SRTS) > | 18
n L S DATATERMINALREADY(DTR) > — 20
a @ REMOTE LOOP BACK (RL) {
2 RING INDICATOR 4 2
z3 "DATA SIGNAL RATE SELECT 7 23
u > TRANSMIT SIGNAL TIMING > 24
5 TEST MODE g

FIG. 1—EIA-232-D SIGNALS are defined here, along with signal
directions. A DTE is usually an originating device (such as a
serial terminal); a DCE is usually a receiving device (a modem or
printer, for example).
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problems. Table 1 summarizes the primary EIA-232-D
specifications; in addition, the new standard defines the
DB25 as the standard connector. That's just great, because
it's the one that most of us use anyway.

In the new system, signal functions are now defined to
facilitate fully interlocked data handshake between Data-
Terminal Equipment (DTE) and Data-Communications
Equipment (DCE). DTE generally includes serial terminals,
and DCE generally includes printers and modems. How-
ever that's not an ironclad rule.

By definition, a device that transmits on pin 2 is DTE; a
device that transmits on pin 3 is DCE. DTE's are usually
male connectors, and DCE's are usually female con-
nectors. Figure 1 shows the signal name and direction of
each pin in both DCE and DTE.

TABLE 1—EIA-232-D SPECIFICATIONS

Parameter Specification
Connector, DTE DB-25 Male
Connector, DCE DB-25 Female

Maximum Cable Length Limited by capacitance
(2500pF max.)

20K bits/sec

1 driver

1 receiver

+5V min.; =15V max.
3K to 7K ohms

Driver Slew Rate 30V/uS max.

Receiver Input Resistance 3K to 7K ohms
Receiver Input Threshold +3V

Receiver Input Range + 30V max.

Maximum Data Rate
Number of drivers and
receivers on line
Driver Output Swing
Driver Load

Devices with the same characteristics (i.e., two DTEs or
two DCE’s) can be connected by reversing several pairs of
conductors. For example, to connect two DTE's, you

TR
o P ey |

w
w
2 0
4 ! T MAXIMUM
F o R ARRC RECEIVER
e R RANGE
01 me— TRANSMIT
ACTIVE T DATA 1
15 | MARK
- ACTIVE ’
ZOT
.25 e— WD = D S e S L -
e PO T
OPEN LOAD 3000 OHMS

FIG. 2—EIA-232-D SIGNAL LEVELS are shown here. A + 12-volt
swing is suitable for loads of as much as 3000 chms.

might swap pins 2 and 3, pins 4 and 5, and pins 6 and 20.
A cable (or adapter) that implements that type of con-
nection Is called a null-modem cable (or adapter). In
some cases only pins 2 and 3 need be swapped; in
others, half a dozen or more may need to be swapped.
The type of equipment and the software controlling it are
the determining factors.

New lines

Three new signals have been created by defining pre-
viously undefined lines or redefining existing signal lines.
Table 2 shows the old and new pin definitions. Note that
pin 21 is now called remote loopback (RL); it is used to
enable remote-loopback testing. The basic idea of loop-

TABLE 2—RS-232 VS. EIA-232

RS-232
Pin Circuit Description
1 AA Protective Ground
2 BA Transmitted Data
3 BB Received Data
4 CA Request to Send
5 CB Clear to Send
6 CcC Data Set Ready
7 AB Signal Ground
8 CF Received Line Sig. Det.
9 — Reserved for Testing

10 - Reserved for Testing

11 Unassigned

12 SCF Sec. Rec'd Line Sig. Det.
13 SCB Sec. Clear to Send

14 SBA Sec. Transmitted Data

15 DB Trans. Sig. Element Timing
16 SBB Sec. Received Data

18 Unassigned

19 SCA Sec. Request to Send

20 CD Data Terminal Ready

21 CG Sig. Quality Detector

22 CE Ring Indicator

23 CH/CI Data Sig. Rate Detector
24 DA Trans. Sig. Element Timing
25 Unassigned

EIA-232
Circuit Description
- Shield
BA Transmitted Data
BB Received Data
CA Request to Send
CB Clear to Send
CcC DCE READY
AB Signal Ground
CF Received Line

— Reserved for Testing
e Reserved for Testing
Unassigned

SCF/Ci Sec. Rec'd Line Sig. Det/
Data Signal Rate Select

SCB Sec. Clear to Send

SBA Sec. Transmitted Data

DB Trans Sig. Element Timing

SBB Sec. Received Data

LL Local Loopback

SCA Sec. Request to Send

CcD Data Terminal Ready

RL/CG Remote Loopback/Sig. Quality
Detector

CE Ring Indicator

CH/CI Data Signal Rate

DA Trans. Sig. Element Timing

™ Test Mode
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FIG. 3—THE LT1080 (a) AND THE MAX232 (b) can swing RS-232
voltages with only a + 5-volt supply.

back testing is as follows: A device transmits a signal and
reads it back in. If there is any discrepancy between the
two, there is a problem with the communications circuit
or one of the devices in the circuit.

Actually, there are two types of loopback: local and
remote. A local loopback test may be as simple as short-
iNg transmit and receive pins and initiating a test program.
In a remote test, data is transmitted through some sort of
circuit, through an answering device, and then back
through the circuit to the originating device. A modem
engaged in remote-loopback testing, for example, might
send test signals over a telephone line to anothermodem,
which would then echo those signals back to the first
modem.

A DTE uses the RL signal to tell a DCE to loop back,
thereby enabling the DTE to test the integrity of the
communications connection between the two devices.
Similarly, previously undefined pin 18 is now called local
loopback (LL).

Last, previously undefined pin 25 is now called test
mode (TM); the DCE uses it to inform the DTE that it has
received an RL or LL signal from the DTE.

Signal levels
It's common to use * 12-volt signal swings in RS-232
circuits. You may have wondered why anyone would
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+5V

10uF
15V * 22uF
S
o 16 +10v
= IF
22uF_E 2 3K OTR
v T 3 -
L MAX232
1 AMy—= DSRS
———{ +5V
ZZMF_L W 22uF
By T 15V
‘ 5 400K 6
~ 10V =
il T 14 ™
( +'5v RS232 OUTPUT
\
TTLICMOS /
INPUTS 400K
[ 10 Py ) L7 RTS
' RS-232 QUTPUT
12 3 RD
|(_<—O< % T Rs-232 INPUT
5K
TTL/CMOS =
QUTPUTS
k 9 R2 18 CcTS
RS-232 INPUT
5K
s
b

specify a computer interface requiringa + 12-volt supply,
especially when everyone knows that most digital equip-
ment runs on +5 volts. The answer to that question
probably has to do with the popularity of those voltages
(which were often used in analog circuits) at the time the
RS-232-C standard was drafted.

Figure 2 shows the signal levels defined in the new
standard. Note that the basic range is + 3— = 25 volts DC.

The idle state of an EIA-232-D interface is high, also
called space. During a data transmission, that state corre-
sponds to a binary 0. The active state is called mark or
binary 1. Anything in between (in the range between + 3
and —3 volts) is called the dead band; signals in that
range are undefined.

For short-range transmission, you can get away with a
+ 5-volt supply, but with much loading, errors would be
likely. To attain maximum range, you'd want to use + 25-
volt supplies. A *£12-volt supply is commonly used
because it strikes a good balance between range and
circuit cost. Also, the ubiquitous 1488 and 1489 line
driver and receiver IC's operate at those voltages.

Potential problems
One perennial problem with serial interfaces is signal
voltages. How do we get + 12 volts from digital circuits
that operate from + 5-volt supplies? Couldn't the stan-
dard be changed to accommodate + 5-volt signals?
continued on page 95
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R.D. WARNER

his is the last of three articles discussing the theory,

construction, and use of a Synergy Card, a device used
for generating sound effects and infiuencing brain func-
tion. In Part T we discussed the theory of a technique that
uses audio signals to influence brain function. The goa!l of
that technique is to achieve Hemisphere Synchronization
(HS) by means of frequency-Ffollowing Response (FFR). It
is theorized that hemisphere synchronization creates a
mental atmosphere that allows for better concentration
and more creativity.

In the second part we described the circuitry of a card
that plugs into any IBM PC compatible, and allows you to
experiment with HS, FFR, and to generate sound effects
and multi-voice music. The card also has a number of
digital I/O lines that can interface your PC to bio-monitor-
iNg or to other equipment.

This time, we'll show you how to build, test and oper-
ate the Synergy Card. Included are software listings in
BASIC, assembler, and DEBUG scripts. Those programs
may be used as-is for testing purposes, or may be used as
models and expanded for more-complex usage. All list-
ings are also available on RE-BBS (516-293-9983, 300/1200
baud, 8 data bits, no parity, 1 stop bit); just download the
file HEMISYNC ARC.

If you build your own card, you'll have to deal with the
absence of plated-through holes. That means that you'll
have to solder many components on both sides of the
board, install feed-throughs, etc. If you choose that meth-
od, be very careful, and check your work several times.

Use the parts-placement diagram shown in Fig. 3 to
mount aill components. Note that the IC's are installed in
various orientations, so double-check to make sure that
none is installed backward.

Regardless of construction method, when you're ready
to stuff the board, first install all decoupling capacitors
(C13-C18, with C16 mounted on the solder side), and C19
and C20. When you install C19, note its proximity to
trimmer resistor R12. Now connect a DMM across V- and
ground to check for shorts.

Now do the audio section, mounting R14 and R15 on
the solder side of the board. Some of the discrete com-
ponents are very close together, so be careful and check
your work several times.

BUILD A
SYNERGY

CARD
FOR YOUR PC

Wrapping up the Synergy Card

Next, install J1, J2, and the mounting bracket. The
mounting tabs of the bracket go on the component side
of the board. There should be enough play in the mount-
ing holes so the bracket lines up with the connectors; if

%zmik%x RU. _J2BIEID AUDI
< 9 ‘ 13
p 4 3 & Frn—
IC10 ~‘l§§1 ‘ . i7
‘f ¥
«R4sC3 ;&éiﬁ a RIS S (b
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FIG. 1I—MOUNT ALL COMPONENTS as shown here, being care-
ful in the audio section, where close component mounting could
lead to shorts.
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TABLE 1—LOGIC LEVELS

PSG PPI
Pin Before After Before After
1 LOW VAR, HI-Z LOW
2 N.C. VAR, HI-Z LOW
3 LOw VAR, HI-Z LOW
4 LOW VAR, HI-Z LOW
5 N.C. PULSE
6 HIGH HIGH
7 HIGH LOW
8 HIGH PULSE
9 HIGH PULSE
10 HIGH LOW, HI-Z LOW
11 HIGH HI-Z LOW
12 HIGH HI-Z LOW
13 HIGH HI-Z LOW
14 HIGH HI-Z LOW
15 HIGH HI-Z LOW
16 HIGH HI-Z LOW
17 HIGH HI-Z LOW
18 HIGH VAR LOW
19 HIGH VAR LOW
20 HIGH VAR LOW
21 HIGH VAR LOW
22 PULSE VAR LOW
23 HIGH VAR LOW
24 LOW VAR LOW
25 HIGH VAR LOW
26 VARIES HIGH
27 HI-Z2 LOW PULSE
28 HI-Z LOW PULSE
29 HI-Z LOW PULSE
30 VARIES LOW PULSE
31 VARIES LOW PULSE
32 VARIES LOW PULSE
33 VARIES LOW PULSE
34 VARIES LOW PULSE
35 VARIES LOW LOW
36 VARIES LOW PULSE
37 VARIES LOW VAR, HI-Z LOW
38 LOW VAR, HI-Z LOW
39 VAR VAR, HI-Z LOW
40 HIGH VAR, HI-Z LOW

not, you can drill the mounting holes out slightly. Don't
drill them too much, thoush, or you'll damage the traces.
The card was designed using a bracket supplied by
Vector; others may not align correctly. Install the 40- and
14-pin jumper header sockets, and then all wire jJumpers.

Let’s do a little more checking before continuing. Again,
make sure that V¢ and ground are not shorted. The
forward-biased resistance across a decoupling capacitor
should be around 35 ohms. Also, make sure that none of
the edge-card fingers is shorted to a neighbor. Correct
any problems before proceeding.

Then wire up an audio cable that connects J? to the
appropriate inputs of your stereo system. The LM386's can
drive headphones directly; doing so may be most conve-
nient for testing.

With the computer turned off, insert the card in a slot,
and connect the card to the Tape or Aux. jacks of your
stereo. Make sure the card is aligned in the slot properly.
Then turn your stereo on with the volume low. Now turn
the computer on and apply an audic signal to the junction
of R2 and Ré. You should hear the tone through the left
speaker. Then apply the the tone to the junction of R3 and
R7: This time you should hear the tone over the right
speaker.

Remove the card from your PC (after powering it down,
of course), and correct any problems. Then solder in the

clock (IC4), Q1, R1, and RY1. The clock has a dot on one
end that indicates pin 1. A transistor with in-line pins (not
pin-circle) shouid be used for Q1. Otherwise, the collec-
tcr and emitter will be reversed. Now mount IC1, 1C2, and
IC3, followed by IC5 and 1C6.

Testing

After resolving any problems, install the card in your PC
and boot up. Then use a logic probe to check the pins of
the Programmable Peripheral Interfaces (PPI's) and the
Programmable Sound Generators (PSG's). Your readings
should match those in Table 1. The “Before” and ‘After”
columns in that table refer to the states of the respective
pins before and after the initialization program is run.

Here are a few notes on why various readings are
obtained. Before initialization, PPl 1/O ports are in a high-
impedance state. So, for example, Port A of PPI1 (IC5, pins

LISTING 1
C>debug iEnter Debug
-A ;Go into assemble mode
XXXX:0100 MOV BX, DOOO ;Set segment to DOOO,
XXXX:0103 MOV DS, BX ; which is card location.
XXXX:0105 MOV DI,FFF8
XXXX:0108 MOV BH, 80 ;Set PPl ports to OUTPUT -
XXXX:010A MOV {DI1+03],BH ; first PPI O,
XAXX:010D MOV (DI+07],BH ; then PPI 1.
XXXX:0110 MOV fpI+02],BL iWrite zero to all ports, the
XXXX:0112 MOV [D1+01],BL ; PSG control reg's first so
XXXX:0115 MOV {D1],BL ; that PSG's are in INACT state.
XXXX:0118 MOV [DI+06],BL
XXXX:0118 MOV [DI+05],BL
XXXX:012E MOV {DI+04],BL
XXXX:0121 INT 20 iReturn to DOS
XXXX:0123 ;Hit return to quit assembly
-RBX
BX 000C ;Make register BX set to zero
:0
-RCX
cx 0000 ;Set CX to program length

123 ; in hex bytes

-N B:SCINIT.COM ;Give the program a COM name

-W ;Write it to disk
Writing 0023 bytes
-Q ;Quit
c>
LISTING 2

10 DEF SEG = &HS000 'This loads the
procedure

20 FOR T = 256! TO 535!
30 READ IMBED%

like

40 POKE I, IMBED%

' outside of BASIC -
' set 10 to where you

' but leave offset

5% PN S e S O e o o S S CEOE o e S oo
60 DATA &HS50, &H53, &H51,&H52, &HI1E

70 DATA &H57,6&H56, &HBS, &HOO, &HDO, &HBE, &HDB, GHB7, &HBO, &HBF, &HFB
75 DATA &HFF, tHB8, &H3D, &HBF, &HFF, &HFF, 6H88, &H3D, &H32, &HFF, &HBF
80 DATA &HFA,&HFF, GHB8, 8H3D, &HBF, &HFE, 4HFF, &188, &H3D, §HEB, &HO6
90 DATA &H90, &HOO, &HO1, &HOO, §HOO, &HOO, 6H2E, 6HBB, &H1E, £H2A, &HO1
100 DATA &HBO,&HFF,&H30, &H7C, &H2D, &HBO, GHFF, &H30, &H74, &HOB, &HB0
110 DATA &HFF,&H31,&H74, &H13, &HE9, &HCD, &HOO, 6H2E, &HC6, &HO6, &H29
115 DATA EHOI,&HBO,&HBFhiHFA,&HFF,&HB3,&HBO,&HBB,&HID,&HEQ,&HBD
120 DATA &HOOQ, §H2E, &HC6, &HO6, &H29, &HOL, §HOO, &HBF, &HFA, &HFF, &H32
125 DATA &HDB, 6H88, &H1D, LHE9, &HAD, &HOO, &H80, &HFF, &H20, &H7C, &HO9
130 DATA &HBO, &HEF, &H20, &HBF, LHO2, &HOO, &HEB, &H11, &H90, &HBO, &HFF
140 DATA &H10, &H7C, &HO9, &HBO, &HEF, &H10, &HBF, &HO1, &HOO, &HEB, &HO3
150 DATA &H90, &H33, &HFF, &HS53, 6HB3, &HFF, &H02, &H7C, &H60, SHBF, &HFD
155 DATA &HFF,GHBE, &HFE, 6HFF, 6159, &8H2E, 6HBA, §H3E, §R29, &HO1, £H80
160 DATA &HFF, &HB80, &H74,&HO6, &H33, &HDB, &HS3, GHEB, 8H04, &H90, &H32
170 DATA &HDB, tH53, £H2E, 6HBA, &H16, &H28, &HO1, &HB8, &H06, &HOO, LHF6
180 DATA &HE2, &H2E, &6HO2, &HO6, &H27, &HO1, &HS0, 6H53, 6H2E, &HBA, &H16
185 DATA &H28, &HO1, &HBS, &HO7, &HOO, &HF6, GHE2, 6H2E, 6HO2, 8HO6, &H27
190 DATA &HO1, &HBA,&HFD, &HB8, &H3D, &HBA, &HD8, 6HB8, &H1C, 6H5B, &HB8
200 DATA &H3C, GH8A,&HD9, &HB8B, &H1D, &H5B, 8HB8, &H1C, &H5B, &HBS, &H3C
210 DATA &HB3,&HOl, &H2E, GHB8, &H1E, 6H28, &HO1,&H32, &HDB, &H2E, &HBS
220 DATA &HLE, &H27,&HOL, &HEB, &H2A, &HS0, S8HBE, &HFA, &HFF, &H2E, §HBA
230 DATA &HILE, &H29,&HOL, &HBO, &HFB, &HBO, &H75, &HOS, §H2E, &HB8, GH1E
235 DATA &H27, &HO1, &H83, &HFF, &HOOQ, &H7F, 6HOC, &HB3, &H10, GH2E, &HB8
240 DATA &HIE, &H28, &HOL, &HBF, 6HF8, &HFF, 4HEB, &HB3, GHBF, &HF9, &HFF
245 DATA &HE9, &H7D, &HFF, GHSE, &H5F, &H1F, &6H5A, &H59, &H5B, &HS8, &HCB

250 INPUT "ENTER REGISTER NUMBER";R1%

260 IF R1% = 99 THEN GOTO 330 'Enter "99" to exit
prog

270 INPUT "ENTER DATA TO WRITE";D1%

280 POKE 298!,D1% 'Set segment to match
290 POKE 299! ,R1% ' line 10, but offset
300 OFFST= 256! ' must equal 256 or
310 DEF SEG = &H5000 ' hex 100.

315 CALL OFFST

320 GOTO 250

330 END

www americanradiohistory com ”
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LISTING 3

XXXX:0100 MOV BX, b000O ;Set segment to DOOO,

XXXX:0103 MOV DS, BX ; which is card location.
XXXX:0105 MOV DI, FFF8

XXXX:0108 MOV BH, 80 :Set PPI ports to OUTPUT -
XXXX:010A MOV {DI1+03},BH : first PPI O,

XXXX:010D MOV [DI+07],BH ; then PPI 1.

XXXX:0110 MOV (D1+02),BL ;Write zerc to non-1/0 ports, the
KXXX:0112 MOV (D1+401],BL ; PSG control reg's first so

XXXX:0115 MOV (D1],BL ; that PSG's are in INACT state.
XXXX:0118 MOV AX, FOFF ;AH sends INACT to PSG 2, and
XXXX:011B MOV {Dp1+06], AR ; makes 4 1/0 bits HIGH.
XXXX:011E MOV {D1+05],BL ;Writes zero to PSG 2 data lines
XXXx:0121 MOV fD1+041,AL ;AL makes 8 1/0 bits go HIGH
XXXX:0124 INT 20 ;Return to DOS

1-4 and 37-40) should show a high impedance on your
logic probe before running the initialization program. Port
A of the other PPl behaves the same way.

The B ports (pins 18-25) of both PPI's show varied
readings, because they’re connected to the data lines of
the PSG’s, and a PSG does disconcerting but harmless
things unless the INACT (inactive) command (000) is
present on its control lines (pins 27-29). PSG pins 621 are
for the two I/O ports, and appear high when in the input
mode.

Now let’s discuss the initialization program, SCIN-
ITCOM, shown in Listing 1. What it does is to set all PPl
ports to outputs, and then loads a zero into each cone,
driving all port lines low. The lows on the control lines of
the PSG's constitute the INACT command, so the PSG's
calm down. PSG pins 26 and 39 will still vary, because
they are test pins whose function varies depending on
which model of the AY-3-8910 IC you have.

Now load and run SCINIT.COM using DEBUG. Enter the
assembly-language instructions and debug commands as
shown, but don't enter the semicoions or the comments
following them. Ignore the X's shown in the first column.
After running the program, you'll notice that the data and
control lines of the PSG’s are now all low.

That initialization program tests the steering logic, but
to really check the individual data and I/O lines requires
the use of a larger assembly-languasge procedure, which,
unfortunately, we don't have enoush space to publish.
You can however, download it from the RE-BBS. If you
assemble the program, make sure that the last byte in the
object file generated is 0CBh. The author found that when
using his macro assembler, it is necessary to go in man-
ually and change that byte; otherwise he couidn’t get the
procedure to return properly to the BASIC program
shown next. The last line of the source code may be a
dummy, because no matter what's put in there, it doesn't
compile right. For some reason, it insists on executing an
intra-segment return (0C3h), instead of an inter-segment
retum.

The assembly-language procedure is also embedded
in the BASIC program shown in Listing 2. That program
allows you to write any byte-size value to any one of the
Synergy Card’s 50 registers. Remember each PSG has 16
registers; registers 0—47 are used to set and reset the PSG
lines, and registers 48 and 49 are dummies used to turn
the relay on and off (which in turn is used to control the
motor of a cassette recorder).

For example, if you write a 2 to any of the registers
32-47, line D1 of PSG2 will go high. Orby writinga 1to any
of the registers 16-31, DO of PSG1 will go high.

By forcing one bit high at a time, you can thereby check
not only the PSG’s, but the PPI's as well. If a PSG line
doesn’t go high, check the corresponding PPl line. If it

TABLE 2—MUSICAL NOTES

Note Octave Ideal Note Octave Ideal
C 1 32.703 C 5 523.248
C# 1 34.648 C# 5 554.368
D 1 36.708 D 5 587.328
D# 1 38.891 D# 5 622.256
E 1 41.203 E 5 659.248
F 1 43.654 F 5 698.464
F# 1 46.249 F# 5 730.984
G 1 48.999 G 5 783.984
G# 1 51.913 G# 5 830.608
A 1 55.000 A 5 880.000
A# 1 58.270 A# 5 932.320
B 1 61.735 B 5 987.760
C 2 65.406 C 6 1046.496
C# 2 69.296 C# 6 1108.736
D 2 73.416 D 6 1174.656
D# 2 77.782 D# 6 1244 512
E 2 82.406 E 6 1318.496
F 2 87.308 F 6 1396.928
F# 2 92.498 F# 6 1479.968
G 2 97.998 G 6 1567.968
G# 2 103.826 G# 6 1661.216
A 2 110.000 A 6 1760.000
A# 2 116.540 A# 6 1864.640
B 2 123.470 B 6 1975.520
C 3 130.812 C 7 2092.992
C# 3 138.592 C# 7 2217.472
D 3 146.832 D 7 2349.312
D# 3 155.564 D# 7 2489.024
E 3 164.812 E 7 2636.992
F 3 174.616 F 7 2793.856
F# 3 184.996 F# 7 2959.936
G 3 195.996 G 7 3135.936
G# 3 207.652 G# 7 3322.432
A 3 220.000 A 7 3520.000
A# 3 233.080 A# 7 3729.280
B 3 246.940 B 7 3951.040
C 4 261.624 C 8 4185.984
C# 4 277.184 C# 8 4434.944
D 4 293.664 D 8 4698.624
D# 4 311.128 D# 8 4978.048
E 4 329.624 B 8 5273.984
F 4 349.232 F 8 5587.712
F# 4 369.992 F# 8 5919.872
G 4 391.992 G 8 6271.872
G# 4 415304 G# 8 6644.864
A 4 440.000 A 8 7040.000
A# 4 466.160 A# 8 7458.560
B 4 493.880 B 8 7902.080

went high, there’s probably an open somewhere be-
tween the two. It doesn't take long to go through and
check each line that way, and it can save a lot of head-
aches later.

You can also test the relay using that program: If you
write to register 48, the relay will close, and if you write to
register 49 it will open. It doesn’'t matter what data you
write to the dummy registers.

How do you test the PSG I/O lines? You can use the
same routine, because the I/O registers are accessed just
like the fourteen sound-control registers. Remember that
register 7 of each PSG controls the data direction of its
two /O ports, using bits 6 and 7 (for ports A and B,
respectively). When one of those bits is high, the corre-
sponding port is an output port, and when it’s low, the
port is an input port.

So, to test the output ports first you must write a
decimal 192 to registers 7, 23, and 39. Then, once again,
simply make each bit go high one at a time. For exampie,
by writing 192 to register 39, and then 128 to register 47,
bit B7 (the second port) of PSG2 will go high.
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FIG. 2—THE CONTENTS OF PSG REGISTER 13 determines the
shape of the envelope.

To test the twelve bits of I/O coming straight from 1C5,
you need to use a procedure similar to that used in
SCINIT.COM. Remember that Port A and the top 4 bits of
Port C supply that I/G, so all you have to do is set the PPl to
output mode, and then write to the ports. Listing 3 shows
a DEBUG procedure that will set all 12 bits high.

That compiletes the digital testing. Track down and
correct any problems before proceeding.

Make beautiful (?) music 5

Install the Synergy Card in your PC, and connect it to
your audio system as described last time. Turn on the
computer and make sure that it boots. Then turn on the
audio system with the volume low, and run the initializa-
tion program.

To begin, let's make a single layer (one tone pair) of
Synergistic Sound. Since one tone will go to each chan-
nel, write to PSG1. In it, voices A and B go io the left
channel, and C goes to the right. (That way we only have
to enable the tones in one PSG.) To enable A and C, and
disable noise in all three channels, write a decimal 58 to
register 23.

Next write the appropriate values into the coarse- and
fine-tune registers to get the desired frequency. For this
example we'll create tones of 200 and 202 Hz, which
provide a synergistic sound frequency of 2 Hz, a nice
delta brain-wave frequency.

www americanradiohistorv com

PARTS LIST

All resistors are Ya-watt, 5% unless otherwise noted.

R1-R3—1000 Ohms

R4, R5—500 Ohms

R6, R7—68,000 Ohms

R8, R9—15,000 Ohms

R10, R11—10 Ohms

R12, R13——10,000 Ohms Trimmer Potentiometer

R14, R15—27,000 Ohms

Capacitors

C1, C2—330 pF, mica

C3, C4—2.2 uF, 15 volts, tantalum

C5, C6—0.01 uF, ceramic disc

C7, C8—10 uF, 15 voits, tantalum

C3, C10—0.1 uF, 15 volts, tantalum

C11, C12-—0.047 uF, ceramic disc

C13—22 uF, 15 volts, tantalum

C14-C18—0.1 uF, 15 volts, tantalum

C19, C20—220 uF, axial, 15 volts, electrolytic

Semiconductors

IC1—74LS30N, 8-input NAND gate

IC2—74LS10P, triple 3-input NAND gate

IC3—74L.5138, 3-to-8 decoder

1C4—1.8432-MHz, clock

IC5, IC6-—8255A-5, programmable peripheral interface

IC7-IC9—AY-3-8910A, programmable sound generator

IC10, IC11—LM386N-1, audio amplifier

Q1—2N3904, NPN transistor

Other components

J1—9-pin “D” connector, PC mount

J2—15-pin “D" connector, PC mount

RY1—5-volt SPST reed relay (Radio Shack)

Miscellaneous

Metalized hood for 9- and 15-pin connectors.

Shielded plugs and cables for stereo hookup.

Ys2" plug for cassette remote jack.

Note: The following are available from Perceptual
Research Ventures, P.O. Box 20151, Missoula, MT
59801: Etched, drilled, tin-plated, and silk-
screened PC board (PR-10), $36.00; assembled,
tested, and coated card (PR-48), $319.95; custom
cabling (PR-8), $28.95; Sleep Lab software, com-
piled, runs card as a background task, leaving
CPU free for other work, (PR-100), $25. Unfor-
tunately, due to FCC regulations, the assembled
and tested unit may be sold only to qualified re-
search institutions. All orders add $5 for postage
and handling.

We calculated the register values for the 200-Hz carrier
frequency last month: CT =2, and FT = 64. Using the same
technique for 202 Hz, we get CT =2, and FT = 58 Working
backward, those values will actually yield a frequency of
902.1053 Hz (assuming the clock frequency is exact). If FT
were 59, we would get a frequency of 201.7513 Hz, so the
first value yields the most accurate results.

To generate those tones, write a 64 to register 16, 2 to
register 17, 58 to register 20, and 2 to register 21. Now just
tum up the volume. Increase the on-board volume to
maximum by writing a 15 to register 24 and register 26.
Writing a 16 to those registers would switch from fixed-
amplitude to envelope.

Table 2 shows the ideal frequency for eight octaves of
notes ranging from C1 to B8. You'll find that the card is
capable of getting within 0.01 Hz of the ideal frequency
for low notes, and within about 88.0 Hz at the upper end,
due to nonlinear distribution.

8861 H39W3IAON

w0
w



RADIO-ELECTRONICS

w0
s

SR eNASOANDEBURSIANNDS
0D
A5 v

=P ROPEUDBEROABEINGS

FIG. 3—THE COMPLETED BOARD. Note that IC sockets are used
for IC7-IC9, and for the jumper headers. The jumper headers, if
desired, can provide 48 bits of I/O in addition to the 12 bits
available at J2.

Now let’s see how to use amplitude envelopes and
noise generators. This demonstration provides a mix that
sounds like ocean surf. You can tumn off the previous tones
by writing a 0 to registers 24 and 26.

Our surf will use a logarithmic, U-shaped envelope of
whitenoise. A 0.10-Hz signal goes to the left channel, and
0.12 Hz to the right. The frequency difference means the
phase relationship will change constantly, making the
sound realistic.

The first thing we need to do is calculate our coarse-
and fine-tune register values for the envelopes. The equa-
tion is almost identical to that used for tones, and can be
solved in the same way:

fen = foL /(256 x (256CT + FT)]

In that equation, fz, represents the desired envelope
frequency, CT and FT represent the coarse- and fine-tune
registers, and f-, represents the clock speed. For proper
envelope generation, CT and FT cannot both be zero.
Envelope shapes and corresponding binary codes are
shown in Fig. 1. We want a triangle wave (on a log scale)

FIG. 4—THE AUTHOR’S CUSTOM CABLE, which is used to con-
nect the Synergy Card to an audio system.

starting at amplitude zero. There is one trick to remember
when calculating frequencies for that waveform: The
equation is set up for the sawtooth envelopes, and the
triangle wave takes twice as much time per wave. Sowe'll
use 0.20 Hz and 0.24 Hz to obtain the correct values. For
an fg of 0.20, CT should be 140 and FT should be 160. For
an fg of 0.24, CT should be 117 and FT should be 48.

Enable Voice A in PSG 0 and PSG 2 by writing 55 to
registers 7 and 39. Write the CT and FT values to the
appropriate registers. Next write a 14 to registers 13 and
45; that selects our envelope shape.

The noise frequency is governed by the simple equa-
tion:

fn = ToL / (16 XPY)

In that equation, f is the desired noise frequency, f, is
the clock speed, and Py, is the value in the Noise Period
register. NP can range from 1to 31. For this example, write a
1toregisters 6 and 38. Last, tum on the volume by writing
a 16 to registers 8 and 40. Now you should hear a surf-like
sound coming from your audio system.

At this time, evaluate the signal level arriving at your
stereo. The potentiometers on the Synergy Card control
that level; one for each channel. Adjust them for max-
imum volume, and balance between the two channels.

Conclusion

You'll probably want to experiment with envelope
shape(s), volume, number of layers, carrier frequency, and
Synersistic Sound frequency. Warning: Avoid 13—-15 Hz
beat frequencies, which have been known to cause
epileptic seizures in those prone to them.

Much could be said about how you can use the 60 bits
of I/O. For example, to build an inexpensive isolated
controller, you could use the Synergy Card to drive tran-
sistors, which would in turn drive relays. Or you could
drive a DAC, which would drive a VCO, and use it to
transmit data over phone lines. Or have it read in-coming
digital data. As a reader of Computer Digest, you proba-
bly have some ideas of your own.

The author wishes to thank Montana Micro for technical
assistance, Jameco Electronics for supplies and equip-
ment, and Brady Books for technical references $4
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ON TARGET ASSOCIATES

Products and Services

for Design and Manufacturing Engineers. DYNAMIC RAM

1048Kx9
1Mbit  1048Kx1
41256 256Kx1
41256 256Kx 1
41256 256Kx 1
51258 * 256Kxt
41256 256Kx1
41256 256Kx1
31264 + 64Kx4

Micro Channel Design Consulting
Prototype Cards
Newsletter
— ASIC's
Extender Cards
Adapter Bracket Sets
Burn-in Mother Boards

PS/2

We will move your PC/XT/AT products to the
Micro Channel, or create your new design.

640K MOTHERBD UPGRADE: Zenith 150,
1BM PC/XT, Compaq Portable & Plus; hp Vectra

13256L-10 32Kx8
CALL: (408) 980-7118 :264P12 8Kx8

for our Free catalog

1 I PROMPT DELIVERY!!! [ :

S SAME DAY SHIPPING (USUALLY)
QUANTITY ONE PRICES SHOWN for AUG. 8. 1388
2 AX

EPROM
27C1000 128kx8 200 ns $37.50
27C512  64kx8 200 ns 13.95
27256 32Kx8 250 ns 7.25
27128 16Kx8 250 ns 6.60
STATIC RAM

WE EXPORT ONLY YO CANADA. GUAM. PUERYQ RICO & VIRGIN |SLAND$

Fix common problems fast!

You don’t need to be an expert
150 ns $550.99 to diagnose and correct
O 12.25 gl problems involving PC setup.
100 ns  13.50 Q All you need is HELPME™
1o0ms 22 software! More than 300 tests.
150 ns  11.75 On-screen help for under-
Y e 1899 standing and correcting iden-

tified problems. Quick
identification of system con-
figuration and compatibility.
$93 plus shipping and han-
dling. MC and VISA accepted.

80287-8. 80387-16

160.00 $245.00 B0387-20

100 ns $18.95
120 ns

ON TARGET SACYLDE”VERV n'gaswtrCamﬁs; or LiIJPrS| CAsr;:co? P California Software
INCLUDED ON actor W, me Parts 5
RGET FEBEX CRORS | 1CAOPROCESSORS UNLIMLTED, ING. Products, Inc., 525 N. Cabril-

TARGET ,m“Es%‘u";"i": széz?:;:";z;‘re (918)267-4961 | lo Park Drive. Santa Ana, CA

...the PS/2 leaders.

— PS/2 and Micro Chanpel are trademarks of IBM Coro. -

o PM CST can usu auy ‘e delivered the

No mlmmum order Please note thal p ices are subject I
for

e S e T 92701, (714) 973-0440.

Al (1 $6 0, or gua -n|mnma-yv<ovmo o 10,251

Rates: Ads are 2v4” x 274". One insertion $900. Six insertions $875. each.Twelve
insertions $845. each. Closing date same as regular rate card. Send order with
remittance to Computer Admart, Radio Electronics Magazine, 500-B Bi-County
Bivd., Farmingdale, NY 11735. Direct telephone inquiries to Arline Fishman, area
code-516-293-3000. Only 100% Computer ads are accepted for this Admart.”
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continued from page 89

It's too late for that type of solution; there are simply too
many systems out there now using the old standard, and
all that equipment would all become obsolete, or at best
incompatible.

However, in recent years, several IC manufacturers (in-
cluding Maxim Integrated Products and Linear Tech-
nology) have come up with clever devices that allow you
to create and use voltages that fall within the EIA-232-D
standard from only a + 5-volt supply. In addition to the
necessary line drivers and receivers, the devices contain
charge pump. Supplied with several high-value capaci-
tors and a source of +5 volts, the ICs can swing an
EIA-232-D + 10 volts. Typical applications of the Linear
Technology and Maxim devices are shown in Figs. 3-aand
3-brespectively. Both companies sell a number of similar
devices in various configurations; contact them at the
addresses In the Sources box for more information.

Making connections

Pin 1 is no longer defined as protective ground, but as
the shield. It's normally grounded to the case of the DTE;
the other end is usually left open to preverit ground
loops. The actual signal ground must be returned through
pin 7; pins 1 and 7 should never be connected together.
Doing so could induce noise in the signal ground or cause
ground-loop currents.

In implementing a serial interface, some devices use as
few as three leads (TD, RD, and GND); others add an
additional line (pin 20 or pin 11) for “busy” processing;
yet others use all 22 defined lines.

The most commonly used signals are 1-8, and 20. Pins

11, 12, and 22 are also fairly common. Pin 11 is used
sometimes (especially in Europe) as a “Printer Busy” sig-
nal. Pin 12 may be used as a high-speed indicator; in that
case, it is active if the device is transmitting at 2400 baud
or greater. Pin 92 is a handshaking line that functions in a
complementary manner to pin 20.

Conclusions

In this brief treatment, we have tried to outline the
features of the new serial-interface standard. The informa-
tion presented here should help you understand the
ideal, and may help you solve your next interfacing prob-
lem. Happy interfacing!p@4

Sources
e Electronic Industries Association, 2001 Eye Street N. W.,
Washington, DC 20006. (202) 457-4900.
e Linear Technology Corporation, 1630 McCarthy Blvd.,
Milpitas, CA 95035-7487. (408) 432-1900.
e Maxim Integrated Products, 510 N. Pastoria Ave., Sun-
nyvale, CA 94086. (408) 737-7600.

I alwavs smokes after interfacing.
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continued from page 86

add a standard 360K drive. Last, the
MatchMaker allowed me to run the exter-
nal Macintosh drive. The only problem
was that | used up all my expansion slots,
50 I'm wondering where to install my CD-
ROM controller card. Any ideas?$CD4

New Windows, New DOS

Miscrosoft has just released a new ver-
ion of Windows, the key feature of
which is a software driver, HIMEM.SYS,
that gives you an extra 50K of memory in
the Windows environment. The extra
memory translates into more speed, be-
cause large applications like PageMaker

and Excel won't have to page overlays to
disk as often. In addition, the product’s
speed has been enhanced, many printer
drivers have been added, and the in-
stallation procedure has been simplified.
Although Windows/286 Version 2.1 will
run on 8088- and 8086-based PC’s, per-
formance will be less than optimal. In
addition, HIMEM.SYS requires extended
memory (that above TMB) to work, and
8088-based PC’s do not support ex-
tended memory.

The same memory-management tech-
nology has been incorporated into Win-
dows/386 Version 2.1, which requires an
80386- or 80386SX-based PC torun, and
provides multiple independent virtual
DOS machines, each of which can run its
own DOS environment with as much as
640K of memory. Unlike Windows/286,
Windows/386 allows standard DOS ap-
plications (for example, Lotus, dBASE,
WordStar, etc.) to run simultaneously in
on-screen windows.

DOS 4.0

IBM has just released the first major
upgrade of DOS in almost a year and a
half. The new version provides support
for expanded (EMS 4.0) memory, hard-
disk partitions greater than 32MB, easier
installation, and a DOS shell (used to ma-
nipulate files and to run applications from

Why Take Chances .
UseThe Breath Alert

Try the

e
LAV TOR B

BREATH ALERT®

NOTE! THIS INVESTMENT COULD SAVE YOUR LIFE

KIT (BA-101-D)

The BREATH ALERT" provides fast and accurate
readings of blood alcohol concentration (BAC) by
electronically measuring the alcohal content on
exhaled breath !t was designed for personal use
10 dermonstrate 10 you that i does not take as
much aicohol to become (egally ntoxicaled as you
may have previously thought

Orivers should use The BREATH ALERT" to test
themselves, When you gel arrested for drunk driv
ing, you can lose your license and most likely your
job The BREATH ALERT™ can provide you with
fne chance fo know your BAC before 11 1s 100 late

The BREATH ALERT can be used as a prelmi

nary tester with an optionai disposable moisture

ap

The BREATH ALERT" uses the same sensor as
the $400 and $500 models 1hat are used by law

enforcemen{ agencies The BREATH ALERT"

alarm will sound 10 alert you nol” [0 dnive

The BREATH ALEAT 15 manulactured under sirict
Guaiily cantrol conditions to ensure optimum per
formance and rebabildy

&

0 DAY MONE Y BACK GUARANTEE
{ON ASSEMBLED UNITS)
90 DAY MFG WARRANTY

FOR MMEDIATE SHIPMENT ORDER BY CREQIT
CARD OR COD

CREDIT CARD CUSYOMERS CALL YOLL FFlEE
ANYTIME 1-800-334-0854

ORDERS CALL |-617-637-0609 ANV’TWIE PLEASE

ADD $4 50 FOR SHIPPING AND HANDLING SEND
PREPAID ORDERS TO BREATH ALEAT MFG. CO
130 ROCKLAND ST., HANOVER, MA, 02338

bulletin board
system

(RE-BBS)
516-293-2283

The more you use it the
more useful it becomes.

We support 300 and 1200
baud operation.

Parameters: 8N1 (8 data
bits, no parity, 1 stop bit)
or 7E1 (7 data bits, even
parity, 1 stop bit).

Add yourself to our user
files to increase your
access.

Communicate with other
R-E readers.

Leave your comments on
R-E with the SYSOP.

DELUXE KIT: Complete parts with case

READY TO GO BUILT AND CALIBRATED (BA-1B)
comes with ac charger and manual

QUANTITY DISCOUNTS AVAILABLE CALL OR WRITE

$59.95

RE-BBS
516-293-2283

$99.95
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menus). Also, a separate product con-
taining DOS 4.0 and a custom version of
Windows/286 has been introduced; ac-
cording to [BM, the Windows Kit contains
a set of applications, including a word
processor, a spelling checker, an equation
editor, and graphing. The latter ca-
pabilities should be especially useful to
our readers; we'll have a report as soon as
we can get our hands on a copy.

Hypertext

Last fall Apple released a program
called HyperCard that it now includes
with every Macintosh. HyperCard is the
first and most widespread implementa-
tion of a concept called Hypertext. The
concept originated with a man named
Ted Nelson about 20 years ago, but only
during the past few years have people
had enough computing horsepower to
do anything serious with Hypertext.

True Hypertext is actually a multi-me-
dia phenomenon, involving text, sound,
graphics, and even motion. What makes
Hypertext special is that it's like an infi-
nitely extensible database, allowing, for
example, a chunk of text to link to a
graphic image, which may link to a musi-
cal score, which may link to the original
text, etc. Given those capabilities, Hyper-
text may be the ideal means of realizing
CD-l (interactive compact disks).

Because of HyperCard's run-away suc-
cess, now every company with a free-
form database or text-search program
claims Hypertext capabilities. Those
claims are universally exaggerated, but
even so, several products having little to
do with real Hypertext, are still very inter-
esting in their own right.

One is called Ize; it's sold by Persoft,
Inc. (465 Science Drive, Madison, WI
53711, (608) 273-6000). The program al-
lows you to create outline-like structures
that can provide multiple links into
groups of files. For example, you could
specify resistors, capacitors, and induc-
tors as outline categories, and then have
the program scan for files using those
terms. Then other outline elements
would link you to documents with vari-
ous combinations of those terms.

Another program developed and sold
by Seaside Software (PO. Box 1428, Perry,
FL 32347, (800)-3-ASKSAM) is called
AskSam. AskSam allows you to Create
free-form databases with both fielded
information (name, address, phone
number, etc.) and non-fielded informa-
tion (“random” notes). A simple report-
ing language lets you print out the
desired information. You could use the
program to maintain a name and address
file along with notes about each person
in the file. You could print Rolodex cards
with the field information, and exclude
the notes. pD¢
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R-E Engineering Admart

Rates: Ads are 2¥4" x

27%". One insertion $900. Six insertions $875.each Twelve
insertions $845.each. Closing date same as regular rate card. Send order with
remittance to Engineering Admani, Radio Electronics Magazine, 500-B Bi-County
Bivd., Farmingdale, NY 11735. Direct telephone inquiries to Artine Fishman, area
code-516-293-3000. Only 100% Engineering ads are accepled for this Admart.

Mg
Projecis

MIDI L e
PROJECTS -

BP182—MIDI interfacing enables any so
equipped instruments, regardiess of the
manufacturer, to be easily connected to-
gether and used as a system with easy com-
puter control of these music systems.
Combine a computer and some MID} instru-
ments and you can have what is virtually a
programmable orchestra. To get your copy
send $6.95 plus $1.25 for shipping in the
U.S. to Etectronic Technology Today
Inc., P.0. Box 240, Massapequa Park,
NY 11762-0240.

o

FCC LICENSE
PREPARATION

The FCC has revised and updated the
commercial license exam. The NEW
EXAM covers updated marine and
aviation rules and regulations,
transistor and digital circuitry.

THE GENERAL RADIOTELEPHONE
OPERATOR LICENSE - STUDY GUIDE
contains the necessary preparation

for ONLY $25.00.

WPT PUBLICATIONS
979 Young Street. Suite A
Woodburn, Oregon 87071

Phone (503) 981-6122

NO WAITING FOR COMPLETE, LOW
PRICED, CHIP COMPONENT KITS

CC-1 Capacitor Kit contains 365 pieces, S ea. of every
10% value from 1pf to .33uf. CR-1 Resistor Kit contains
1540 pieces; 10 ea. of every 5% value from 1002to 10 megQ.
Sizes are 0805 and 1206. 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, AMEX, COD orders, or company PO.'s with
approved credit. Call for free detailed brochure.

\

A\

M

L

ﬁ mMUN/CATIMS SPECIAUSTS INC.
] 26 West Taft Avenue » Oran
] Cocal {714) 398.3001 - FAX 17136 iz

Entire US.A 1-800-854-054.

éIRCLE 192 ON FREE INFORMATION CARD

CIRCLE 177 ON FREE INFORMATION CARD

DRAWING BOARD

continued from page 77

parts from a supplier on Neptune
(prices are cheap but the postage
is a killer).

The basic operation of a dynam-
ic RAM is simple. You latch the row
address in with ras and then latch
the column address with cas, and
then do either a read or write.
Since the DRAM's storage cells are
nothing more than really small
(really, really small) capacitors,
they have to be refreshed
periodically. That means perform-
ing the task of reading the data and
then writing it back into every cell
every 2 milliseconds.

If you had to do that operation
on all 65,536 cells individually,
there wouldn’t be any point to
using DRAM but, fortunately, a re-
fresh is much easier than that.
Notice that | said “easier,” not
easy.

Standard DRAM'’s contain on-
chip circuitry that refreshes a
whole row of cells whenever any
cell in the row is accessed. Re-
freshing an entire chip, therefore,
means addressing each row within
the 2-millisecond time limit. And
that's where Matt’s problem makes
its appearance.

The memory matrix in most 64K
DRAM’s is made up of 128 rows and

512 columns. From the point of
view of refresh, those 1C’s need a
refresh counter that can address
128 rows—and for that you need
seven address lines (27 is 128).
However, some manufacturers
such as National, Signetics, and
Texas Instruments (among others),
made 64K DRAM's that had a mem-
ory matrix made up of 256 rows
and 256 columns. As you can imag-
ine, all of those IC's needed an
eight-line refresh counter.

The official reason that most of
those manufacturers gave for the
design was that only half as many
sense amplifiers were needed as in
the 128 x 512 design and fewer
amplifiers meant less heat and
lower power requirements.

Big deal.

A minor reduction in power is
no compensation for all the added
design headaches. Remember that
since you have to address twice as
many rows with a 256 x 256 IC, it’s
going to take twice as long to get
the job done. And that can mean
increasing the system clock, hav-
ing to use faster DRAM, and a host
of other restrictions. The most se-
rious problem is that it's going to
cut the allowable Z-80 idle time in
half and that’s important in a sys-
tem such as the one we have put
together because we're using
DMA to talk to the memory.

If you've followed our entire dis-

www americanradiohietory com

cussion on refresh over the last
several months, you should have
come away from it with one big
fact uppermost in your mind—re-
fresh circuitry is a super-colossal
pain in the neck. The hardware
and timing hassles generate an ab-
solutely unbelievable amount of
brain damage. As a matter of fact,
it's well known that spending more
than a couple of weeks on the
problem will turn your brain into
oatmeal. That’s a scientific fact—
you can look it up, the studies are
frightening.

Anyway, if you've got some of
those parts and you're determined
to use them, the circuit in Fig. 3 is
an applications note that appeared
in the May 22, 1980 issue of
Electronics magazine, and it can
be used to handle the problem. It
uses a counter to generate the ex-
tra address line and, while it will
get the job done, be sure to redo
all of the timing calculations that
we went through when designing
our circuit.

Another interesting letter
brought up two points on this sub-
ject and came from Ron Oliynk in
Thorndale, Ontario. The first point
he mentions is that cas has to go
high by the end of T2 rather than
T4 because holding it low (active)
will result in refreshing only the
cell being addressed rather than

continued on page 105
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MARKET CENTER

FOR SALE

TUBES. new, unused. Send self-addressed, stamp-
ed envelope for list. FALA ELECTRONICS, Box
1376-2, Milwaukee, Wi 53201.

PHOTOFACT folders, under #1400 $4.00. Others
$6.00. Postpaid. LOEB, 414 Chestnut Lane, East
Meadow, NY 11554.

TRANSISTORS-tubes: MRF421 $24.00, MRF454
$14.50, MRF455-MRF477 $11.75, MRF492 $16.00,
SRF2072 $12.75, SRF3800 $17.50, 25C2290
$16.75, 25C2879 $22.00, 6LF6, 6LQ86, 656, 8950,
etc.-call. New Ranger AR3500 all mode 10 Meter
transceiver $319.00. Quantity discounts! Best
prices on hard-to-find parts, antennas, mics, power
supplies, & equipment! Catalog $1.00 (refundable),
or free with order. RFPC, Box 700, San Marcos, CA
92069. For information or same day shipment—call
(619) 744-0728. VisayMC/C.O.D.

LASERS, components and accessories. Free cata-
log, M.J. NEAL Company, 6672 Mailard Court, Ori-
ent, OH 43146.

PICTURE flyer lists quality surplus electronics at
low prices. Since 1970. Send for the last 3 issues.
STAR-TRONICS, Box 683, McMinnville, OR 97128.
'SATELLITE & cable equipment. This months spe~
cial {Varactor Tuners) Matsushita, Mitsumi, Magna-
vox, Sylvania, Philips, etc. Most are new $19.95 HI-
TECHELECTRONICS, P.O. Box 42423, Detroit, Mi.
48242 (313)722-9381.

CB RADIO OWNERS!

We specialize in a wide variety of technical
information, parts and services for CB radios. 10-
Meter and FM conversion kits, repair books, plans,

high-performance accessories. Over 12 years of
satisfied customers! Cataiog $2.
BC INTERNATIONAL
P.0. BOX 31500RE, PHOENIX, AZ 85046

TUBES, ;l—ame brands, new, 80% off list. KIRBY,
298 West Carmel Drive, Carmel, IN 46032.

IS it true...jeeps for $44 through the government?
Call for facts! 1-(312) 742-1142, ext. 4673.

TUBES. "Oldest,” "latest.” Parts and schematics.
SASE for list. STEINMETZ, 7519 Maplewood Ave.,
‘R.E., Hammond, IN 46324.

GREAT buys! Surplus prices, ICs, linears, transfor-
mers, PS, stepping motors, vacuum pump, pho-
totransistor, meters, Isase, FERTIK'S, 5400 Ella,
Phila., PA 19120.

TWO-WAY-RADIO, PC COMPUTERS, UNIDEN
SERVICE. General Radiotelephone licensed tech-
nician. Catalog-RAYS, 2025 Moline, Ft. Worth, TX
76117 (817) 831-7717.

AIDS? Yes we have! Cable aids to help you. Zenith,
Jerrold, Scientific Atlanta, Oak, Hamlins, much
more. No Michigan sales! HOTRONICS, (313)
675-5834.

, Multi-Chapnel Microwave T.V. Receivers

= 1927GHz Parabolic Dish 40+ dB Gain
LIFETIME WARRANTY
Complete System $99.95 (Shipping Incl.)
Replacement Components
& Expert Repairs Available

I K & S ELECTRONICS Call now for same
P.0. BOX 34522 day shipping!
PHOENIX, AZ 85067 {602) 230-0640

LOW prices, capacitors, ICs, transistors, switches.
Flyer SASE SANTECH, 11 Revere Place, Tappan,
NY 10983. (914) 359-1130.

NEW 100Mhz Logic Analyzer Requires PC or com-
patible. Asking $1200.00. Call MATT (303)
963-1969

CLASSIFIED AD ORDER FORM
To run your own classified ad, put one word on each of the lines below and send this form along with your check to:

Radio-Electronics Classified Ads, 500-B Bi-County Boulevard, Farmingdale, NY 11735

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of $23.00.

() Plans/Kits () Business Opportunities { ) For Sale

() Education/Instruction () Wanted () Satellite Television

(

Special Category: $23.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or credits for typesetting errors can be made unless you clearly print or type your
copy.) Rates indicated are for standard style classified ads only. See below for additional
charges for special ads. Minimum: 15 words.

1 2 3 4 5

6 7 8 9 10

11 12 13 14 15 ($42.75)
16 ($45.60) 17 ($48.45) 18 ($51.30) 19 ($54.15) 20 ($57.00)
21 ($59.85) 22 ($62.70) 23 ($65.55) 24 ($68.40) 25 ($71.25)
26 ($74.10) 27 ($76.95) 28 ($79.80) 29 ($82.65) 30 ($85.50)
31 ($88.35) 32 ($91.10) 33 ($94.05) 34 ($96.90) 35 ($99.75)

We accept MasterCard and Visa for payment of orders. if you wish to use your credit card to pay for your ad fill
in the following additional information (Sorry, no telephone orders can be accepted.):

Card Number Expiration Date

/

Signature

Please Print Name

iF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WiLL NOT BE ACCEPTED.
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services)
$2.85 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for same ad in 6
issues; 10% discount for same ad in 12 issues within one year; if prepaid. NON-COMMERCIAL RATE: (for
individuals who want to buy or sell a personal item) $2.30 per word, prepaid....no minimum. ONLY FIRST
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 50¢

per word additional. Entire ad in boldface, $3.40 per word. TINT SCREEN BEHIND ENTIRE AD: $3.55 per
83 |wsamcrcoo $2 CREDIT N PHONE ORDERS word. TINT SCREEN BEHIND ENTIRE AD PLUS ALL BOLD FACE AD: $4.15 per word. EXPANDED
=z TYPE AD: $4.30 per word prepaid. Entire ad in boldface, $5.15 per word. TINT SCREEN BEHIND ENTIRE
Q — EXPANDED TYPE AD: $5.40 per word. TINT SCREEN BEHIND ENTIRE EXPANDED TYPE AD PLUS
& PC products—A/D, D/A, relay, digital /O cards ALL BOLD FACE AD: $6.25 per word. DISPLAY ADS: 1" x 214"—$385.00; 2 x 2%"—$770.00; 3" x
5 startm%at $79. Free catalog—parts, kits, comput- 214"—$1155.00. General Information: Frequency rates and prepayment discounts are available. ALL
5 ers. JB COMPU-TRONIX, 3816 N. Wadsworth COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS USING P.O. BOX ADDRESS WILL
—1 Blvd., Wheat Ridge, CO 80033. Call (303) NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT ADDRESS
U 425-9586. AND PHONE NUMBER. Copy to be in our hands on the 12th of the third month preceding the date of the
% SOLAR electric systems. Discount prices. SUN issue. (i.e., Aug. issue copy must be received by May 12ths)’. thn r;orrr}al cﬁquing da;e fall(s:.onI Srz\a‘turdbay,
2  POWER-TEXAS, Dept. 01C, P.O.B. 2788A Free- Sundayhorrljollda)f/, issue cIoges on preceding working day. Send for the classified brochure. Circle Number
& port, TX 77541, 1-(409) 233-8350. 49 on the Free Information Card.
100
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ATTENTION, are you tooking for surplus test equip-

ment voit meters oscilloscope, etc. J.B. ELEC- -
TRONICS, 9518 W. Grand, Franklin Park, IL 60131.

(312) 451-1750.

RESTRICTED technical information: Electronic

surveillance, schematics, locksmithing, covert sci-

ences, hacking, etc. Huge selection. Free bro- [ .
chures. MENTOR-Z, Drawer 1549, Asbury Park, NJ i

07712.

CABLE TV converters. Remotes, accessories
Tocom, Zenith, Qak, Jerrold, Scientific Atlanta—
free catalog—ARIZONA VIDEO, 3661 N. Camp-
bell, #310-A, Tucson, AZ 85719. (602) 323-3330.

TUBES 59¢. Year guarantee. Free catalog. Tube
checker $8.95. CORNELL, 4215 University, San
Diego, CA 92105.

FAIR prices SB-3, SX3, SA3, TRI-BI, MLD-1200-3.
Some Oak, any notch filters. Small dealer only. No
Michigan sales (313) 979-8356.

OLD radio TV schematics. Send $3.00, make,
model. RADIO MAPS, P.O. Box 791, Union City, CA
94587.

T ITEM

. . +AMLIN MCC 3000 36 CORDED REMOTE CONVERTER (Ch 3only)
Oua"ty Mlcrowave TV Antennas FANASONIC WIRELESS CONVERTER {(our best buy)
Multi-Channel 1.9 to 2.7 GHz. 40dB Gain

MOVIETIME VR7200A (manual fine tune)
30-Channel System complete $149.95 "JERROLD 400 COMBO
12-Channe! System complete $104.95 -ERROLD 400 HAND REMOTE CONTROL
2-Channel System complete $79.95 *_ERROLD 450 COMBO
" Phillips-Tech Electronics "_ERROLD 450 HAND REMOTE CONTROL

P0. Box 8533 e Scottsdale, AZ 85252 JERROLD SB-ADD-ON

" UFeTIME  (602) 947-7700 ($3.00 Credit all phone orders!) *.ERROLD SB-ADD-ON WITH TRIMODE
WARRANTY MasterCard  Visa ® C00's Quanticy Pricing *14-35 B COMBO UNIT (Ch 3 output only)
- - ‘14-35 B COMBO UNIT WITH VARISYNC
DESCRAMBLERS. All brands. Special combo Jer- INICODE (N-12)
Id 400 and SB3 $165. Complete cable de-
e . "WINICODE (N-12) WITH VARISYNG

scrambler kit $39. Complete sateliite descrambler
kit $45.00. Free catalog. MJM INDUSTRY, Box 531,
Bronx, NY 10461-0531.

" JINICODE VARISYNC WITH AUTO ON-OFF
ECONOCODE (minicode substitute)
E£CONOCODE WITH VARISYNC

ATTENTION LASER HOLOGRAPHIC EXPERI- “MLD-1200-3 (Ch 3outputy

MENTERS:$OpticaI Computer components, in- “MILD-1200-2 (Ch 2 output,

structions. $22.95 postpaid. STELLAR TECH- “ZENITH SSAVI CABLE READY

NOLOGIES, 4710 University Way N.E., #1003, INTERFERENCE FILTERS (Ch 3 only)

Seattle, WA 98105. ! EAGLE PD-3 DESCRAMBLER (Ch 3 oulpUt only)

TRS-80 color computer software. Low prices! Huge SCIENTIFIC ATLANTA ADD-ON REPLACEMENT DESCRAMBLER
selection! Free catalog. T&D, P.O. Box 1256, Hol- “‘CALL FOR AVAILABILITY
land, MI 49422

IC’s digital and linear, transistors, sockets, led’s and
memory devices for sale. Very low prices. No mini-
mum order. For free catalog write to: ARLI ELEC-
TRONICS, 1052 Eilinita Av., Glendale, CA 91208.
Your postage returned with catalog.

" FREE CATALOG ==

Output

Quantity Channel

| FAMOUS “FIRESTIK" BRAND CB ANTENNAS California Penal Code #593-D forbids us SUBTOTAL
AND ACCESSORIES. QUALITY PRODUCTS from shipping any cable descrambling unit Shipping Add
FOR THE SERIOUS CB'er. SINCE 1962 ‘ to anyone residing in the state of California. 3300 per Unit
FIRESTIK ANTENNA COMPANY Prices subject to change without notice. e dit
2614 EAST ADAMS I TOTAL
PHOENIX, ARIZONA 85034 PLEASE PRINT - g
_ c c - Name - ;.-
Electronic Components—Capacitors, Resistors, .
etc. Write for corE1pIete listing and pricing. PACE Address City 3
igcmomcs, Box 67, Sodus, NY 1(;5;}515 : State Zip___ Phone Number ( ) a
REE power supply, connectors ($8.95 val- O Cashier's Check O Money Ord . o
h z 0O coD o v M
ue) with TV Project Assortment #103 (Feb- ashiers Hhec S e H Mastercard §
ruary 1984 G. Sync article) contains PCB AcCt =20, 050 L
TOKO coils, transistors {BFQ85), IC’s, di- Signature g
odes, article reprint. $25.00. Five/$112.50. FOR OUR RECORDS: 5
Assortment #104, contains all other parts DECLARATION OF AUTHORIZED USE — |, the undersigned. do hereby declare under penalty of perjury @
$10.00. Shlppmg $3.00. MCN|SA, COD ac- lhal:]al_l p:odu;:ls p\l.urchlas:d.‘nlow andb:n the future, ':rill Ionly be used on cable TV systems :«ilh proper =
authorization from local officials or cable company officials in accordance with all applicable federal and

cepled. JIM RHODES, INC., P.0. Box 3421, | state laws. FEDERAL AND VARIOUS STATE L:awé PROVIDE FOR SUBSTANTIAL ém:l:m. Anoacmu. 2
Bristol, TN 37625. PENALTIES FOR UNAUTHORIZED USE, g
[

Descramblers: In-band gated-sync. Replace SB-3 d: i !
and Feb. 1984 R-E project. Much better perfor- I Gaic Signed
mance. Much lower cost! $79.90 each. Write for
details and quantity pricing. SIERRA-BRAVO, P.O.
Box 2983, Bremerton, WA 98310-0382

Pacific Cable Company, Inc.

Frh L O oI TR, vl RS 7325Y; RESEDA BLVD., DEPT. #R-11« RESEDA, CA 91335

heim, CA 92804

SAVE/make $1000’s high technology insider se- (818) 716-5914 * NO CO”EC’ Ca”S . (818) 716-51 40
R S B LSt IMPO HEN CALLING FOR INFORMATION

| Please have the make and model # of the equipment used in your area. Thank You

wWWw americanradiohistorv com -
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COPYGUARD Corrector restores rental movies.
Connects between VCRs. Satisfaction Guaranteed.
$59.95 plus $4 handling.1 (800) 338-8751.

CABLE descrambler liquidation. Major makes
and models available. Industry pricing! {Example:
Hamlin combo’s, $44 each...minimum 10 orders).
DEALERS ONLY! Call WEST COAST ELEC-
TRONICS, (818) 989-0890.

BOSE 121 Mobile Monitors. $199.00 pair. $10 ship-
ping handling. VISA, Mastercard accepted. (216)
492-8406. FORCE ONE TECHNICAL SYSTEMS,
3600 Cleveland Avenue N.W., Canton, Ohio, 44709.

The DECODER. Satellite and cable descrambling
newsletter. News-schematics-modifications-re-
views. $24 .00/year. Sample-$3.00. TELECODE,
Box 6426, Yuma, AZ 85364-0840.

MICRO-link FM stereo audio transmitter. One chip
does it ali! Transmit your CD VCR/ Walkman in ster-
e0 to any FM radio. Free schematic and info. Send a
self addressed/stamped envelope to: DJ INC., 217
E. 85th St., Suite 108, New York, NY 10028.

SONY Trinitron rebuilt picture tubes are now avail-
able. All tubes shipped U.P.S. No charge. We buy all
Sony duds. ROCHESTER KINESCOPE, (716)
235-0750.

PLANS AND KITS

VOICE disguisers! FM bugs! Telephone transmit-
ters! Phone snoops! More! Catalog $1.00
(Refundable): XANDI ELECTRONICS, Box 25647,
60G, Tempe, AZ 85285-5647.

CATALOG: Hobby/broadcasting/HAM/CB: Ca-
ble TV, transmitters, amplifiers, bugging devices,
computers, MORE! PANAXIS, Box 130-F11, Para-
dise, CA 95967

REMOTE CONTROL KEYCHAIN

Complete w/mini-transmitter
and +5 vdc RF receiver
Fully assembled including plans
to build your own auto. alarm
and extend the range.

BANDSTOP Filters—Clear up channels affected
by interference. Channels 2, 3, 4,14, 15, 16,17, 18,
19, 20, 21 and 22 available. $20 each—20 for
$130. dB ELECTRONICS, P.O.Box 8644,
Pembroke Pines, FL. 33084.

EPROM Duplication service. 1-10 $4 each. Volume
discounts. Hardcopy or disk to Eprom programming
available. Write for information. EPROM, 3(849 Pa-
cific Highway South, Suite 124, Federal Way, WA
98003.

CALL FOR FREE CATALOG

$1 9 95 Check, Visa or M/C

30 days return
VISITECT INC. (415) 872-0128

PO BOX 5442,SO.SAN FRAN.,CA 94080

VIDEOCIPHER Il Manuals. Volume 1—hardware,
Volume 2—software. Either $29.95 both $49.95!
New! Volume 3— Projects/software—$39.95. All
for $79.95. CODs—1 (602) 782-2316. Catalog—
$3.00. TELECODE, Box 6426, Yuma, AZ
85366-6426.

An interesting and worth-
while project. This EASY-TO-
BUILD circuit fets you use

any regular TV set as a sim-
ple OSCILLOSCOPE. Build
for less than $10. NO MODI-
FICATIONS TO TV! Single or
duat trace. Send for FREE
CATALOG of other plans and
kits.

DETAILED PLANS: $4.95

TV-SCOPE
PENN RESEARCH,
Box 3543
Williamsport, PA 17701

TOP quality imported, domestic kits, surplus, dis-
count electronics, computers, components. Free
catalog. TEKTRASONIX, 1120 Avenue of the
Americas, 1/fl Suite 4038, New York, NY 10036.

“CB Trick of the Trade book” learn CB repair tricks
and tuning tricks. Send $19.95 to MEDICINE MAN,
CB P.O. Box 37, Clarksville, AR 72830.

SURVEILLANCE electronics, debugging, kits.
Latest high-tech. Catalog $2.00. TECHNOLOGY
SERVICES, 829 Ginette Street, Gretna, LA 70056.

FREE kit catalog. Home, auto, industrial kits. BAL-
Lco, INC., 148S. Clayton, Lawrenceville, GA 30245.
(404) 979-5900.

KITS*parts*plans. We have hard to find parts! Vari-
able tuning capacitors, tuning coils, crystal head-
phones, germanium diodes, shortwave, crystal,
CB radio kits (no soldering). Very inexpensive. Send
large SASE for catalog. YEARY COMMUNICA-
TIONS, 12922 Harbor #800R, Garden Grove, CA
92640.

CONVERTER.

THIS BOARD USES ONE SLOT ON THE
MOTHERBOARD AND REQUIRES A COM
SERIAL PORT. BOARD MAY ALSO BE USED IN A

TEXT TO SPEECH BOARD!

PC/XT COMPATIBLE. MAKE YOUR COMPUTER TALK!

A VERY POWERFUL AND AMAZING SPEECH CARD. USES THE NEW GENERAL
INSTRUMENTS SP0O256-AL2 SPEECH CHIP AND THE CTS256A-AL2 TEXT TO SPEECH

2 P

JUST SIMPLY SAID. ...

"When you're looking for a company that provides service and
up-to-date technical advances, call us.

That's what we're here for.'

800-85-AMCOM

STAND ALONE ENVIRONMENT WITH ALMOST - - “*x CABLE EQUIPMENT \W
ANY COMPUTER THAT HAS A RS232 SERIAL N2 = T ar TC-VIP
PORT. FEATURES ON BOARD AUDIO AMP OR - - S SSAV et
MAY BE USED WITH EXTERNAL-AMPS. / T] s o 1 uper | ADD-ON %y
DEMONSTRATION SOFTWARE AND A LIBRARY = e - E/\;:—ﬂg ELIMINATES LINE 20 FALSE FLASHING
BUILDING PROGRAM ARE INCLUDED ON A 5% " AUTOMATICALLY HANDLES NORMAL &
INCH PC/XT DISKETTE. FULL DOCUMENTA- INVERTED VIDEO. NO SWITCHES. CSGTE‘%#SO{TF/‘%:CE"L%D”G’SA%%T‘
TION AND SCHEMATICS ARE ALSOINCLUDED. | $ 95 FULLY AUTOMATIC :
' ¢ G\S‘ ’ ASQE?BLED $219.00 Assombled and tested $169.00
N EW. 9“\0 & TESTED Standard SSAVI aop-on Kit includes all parts 109.00
L CH#3 IN CH# OUT
1 YEAR WARRANTY "
r "BLASTER"  $25.00
| NEW! IC TESTER! $149.00 VHF TUNER $159.00 LEN'ITEC‘ DW-12 e
SIMILAR TO BELOW EPROM PROGRAMMER, PLUGS IN TO YOUR PC OR XT_TESTS D Re ), . o e e .
ALMOST ALL 14, 16, AND 20 PIN 74XX SERIES. INCLUDES STANDARD POWER, “$" AND g e S—— e e 25 db gain with only .5 Nf
“LS" DEVICES. ALSO TESTS CD4000 SERIES CMOS. SOFTWARE INCLUDED CAN EVEN o v EEL S L LI g 2 ek =

DETERMINE PART NUMBERS OF MOST UNMARKED AND HOUSE NUMBERED DEVICES |
WITH SIMPLE MOD. THIS UNIT CAN ALSO TEST 6.4K AND 256K DRAMS! WITH MANUAL |

=}

PC/XT EPROM

AND SOFTWARE: $148. PERFECT FOR SCHOOLS.
ASK ABOUT
PROGRAMMER OUR NEW

INTERFERENCE FILTERS $15.00
CHANNEL #2, 3, 5. 6, 8, 9, 14, 17. 22 ONLY
BI-STATE TRIMODE ADD-ON
$119.00

WITH HARDWARE $ 20

USES PHANTOM POWER
STRIPLINE CIRCUITRY

WALL PWR SUPPLIES

24 VAC 525 MA N/C .50
12 YVAC 600 MA W/C 2.00

UHF SSAVI UNIT

wipowsr supply  $50.00

12 VAC 265 MA W/C 1.75

ORIGINAL Z-TAC
AND

$169 i ; PROGRAMMER!

+ LATEST DESIGN * PROGRAMS UP 10 4 DEVICES AT ONE TIME *+ FEATURES EASY
TO USE MENU DRIVEN SOFTWARE THAT RUNS UNDER PC OR MS-DOS. » USES AN
INTELLIGENT PROGRAMMING ALGORITHM FOR SUPER FAST (8X) EPROM
BURNING. * THIS PLUG-IN BOARD ATTACHES TO AN EXTERNAL MINI CHASSIS
CONTAINING 4 TEXTOOL ZIF. SOCKETS. * NO PERSONALITY MODULES
REQUIRED * AUTOMATIC VPP SELECTION: 12.5V, 21V. OR 25V. * EPROM DATA CAN
ALSO BE LOADED FROM OR SAVED TO A DISKETTE. * PROGRAMMING SOFTWARE
SUPPORTS: 2716, 2732, 2732A, 2764, 2764A, 27128, 271284, 27256, 27256A, 27512, AND
27512A. ';‘ ASSEMBLED AND TESTED, BURNED. IN WITH MANUAL. $169 WITH
SOFTWARE.

JUST RECEIVED. SAME AS ABOVE PROGRAMMER, BUT PROGRAMS 8 UNITS AT ONE
TIME - $299.

Digital Research Computers

P.O. BOX 381450 « DUNCANVILLE, TX 75138 » (214) 225-2309

TERMS: Add $3.00 postage. We pay balance. Orders under $15 add 75¢ handling. No
C.0.D. We accept Visa and MasterCard. Texas Res. add 6-1/4% Tax. Foreign orders
(except Canada) add 20% P & H. Orders over $50 add 85¢ for insurance.

ALL SALES SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY . FREE COPY UPON REQUEST.

TV TUNER VARACTORS CALL US!! N ON—
WE BUY EXCESS
VHF/MID/UHF  MITSUMI $25.00 INVENTORY $15.00

LINEAR CMOS OTHER RARE IC CHIP
gee g0 weme 00| GNen 15 coiww s | cosso CAMERA SYNC CHIP
T L IR - A I I SUEPLESFALCESYNG
Wmoos Wm o R Gbr B Hew x| s AND COLOR INFO
t:::: ;: t::::: ;3 €04017 a5 cDao71 ;2 ;:tz:;, Super Special
e R e e e %y reews | MMs321 $8.50
DEALERS WANTED!! GREAT QUANTITY PRICES

UPS DAILY
COD_ACCEPTED

MINIMUM ORDER $15.00
PRICES SUBJECT TO W

. AMCOM

P. O. Box 68391
Virginia Beach, VA 23455

.

804-456-5505(TECHNICAL) | CHANGE WITHOUT NOTICE
1 800-852-6266(0RDERS ONLY) NO INSTATE SALES

www americanradiohietory com



SCRAMBLE FACTS
718-343-0130
PHONE TODAY for 3 minutes of

satellite TV industry news, technical
tips, and new product information.

DESCRAMBLING, new secret manual. Build your
own descramblers for cable and subscription TV.
Instructions, schematics, for SSAVI, gated sync,
sinewave. (HBO, Cinemax, Showtime, etc.) $8.95,
$2 postage. CABLETRONICS, Box 30502R, Beth-
esda, MD 20814.

PROJECTION TV...Convert your TV to project 7
foot picture... Easy!...Results comparable to $2,500
projectors...Plans and 8" lens
$24.95...Professional systems available...|llustrated
catalog free. MACROCOMA, 15GC Main Street.
Washington Crossing, PA 18977...Credit card or-
ders 24HRS. (215) 736-3979.

MANUFACTURE Electronic Equipment In Your
home for the Army, Navy, Air Force, and NASA. Wili
supply plan. Inexpensive easy to build equipment.
Government pays $4,000. Cost you $900. Profit
$3,100. Send $10 to: SUBCONTRACTR&D. 136-31
222 St., Laurelton, N.Y. DEP.REE 11413., Attention:
Wilner Nau.

EPROM Emulator/Programmers. IBM PC/XT com-
patible. Free info sheet. SOLICON, 8825 E|
Matador Dr., Gilroy, CA 95020.

FM transmitter 88 to 108 MHZ kit $12.95 Sierra
Electronics. Box 709, Eifers, FL 34680-0709

‘POWER Supply Kit: Variable D/C voltage, fullwave
bridge retification. Complete: Transformer, PC
board, Cabinet & Components. Satistfaction Guar-
anteed. $29.95 + $3.00 S/H. KDC ELEC-
TRONICS, Box 5771, Bloomington, IN, 47401

PRINTED circuit boards etched & drilled. Free deliv-
ery. K & FELECTRONICS, INC., 33041 Groesbeck,
Fraser, M| 48026. (313) 294-8720.

BUILD this five-digit panet meter and square-wave
generator including an ohms, capacitance and fre-
quency meter. Detalled instructions $2.50. BAG-
NALL ELECTRONICS, 179 May, Fairfield, CT
06430.

CRYSTAL radio sets, plans, parts, kits, catalog
$1.00. MIDCO, 660 North Dixie Highway, Hoi-
lywood, FL 33020.

HOW to rewind power transformers to your specs.
Instructions, $7.95. BROSS ELECTRONICS, 350
Tremont Drive, Suite D-51, Dept. R11, Murfreesboro,
TN, 37130.

NEURAL NETWORKS

AMAZING circuts simulate thought & sensory pro-
cessing. Build associative memory, and more. Plans
$25. Free brochure. Author MSEE. LP WEBER,
Box 621, Dept. RE-1103, Allenwood, NJ 08720.

SATELLITE TV

CABLE TV Secrets—the outlaw publication the ca-
ble companies tried to ban. HBO, Movie Channel,
Showtime, descramblers, converters, etc. Sup-
plier's list included $8.95. CABLE FACTS, Box 711-
R, Pataskala, OH 43062.

DESCRAMBLERS for movies, networks, $175. vid-
eo only. $450 complete. Visa, MC accepted. Cata-
log $4. SKYWATCH, 238 Davenport Road, Toronto,
Ontario, Canada, M5R-1J6.

ELECTRONIC
ASSEMBLY BUSINESS

Start home. spare time. Investment knowledge or
experience unnecessary, BIG DEMAND assem-
bling electronic devices. Sales handled by profes-
sionals. Unusual business opportunity.

FREE: Complete illustrated literature
BARTA. RE-O Bux 248
Walnut Creek Calif. 94597

SCRAMBLING NEWS

Twenty plus pages of excelient information per
month. News, product reviews, feedback, turn-ons,
features, patents, circuits. Scene change detector for
Orion. Z-TAC, SA, Zenith PM series. VC and the self-
sufficient pirate. $24.95/yr. Sample $3.

Pay TV and |
Satellite Descrambling Vol. 1 or 2 $14.95 each. Cabie
STVA Sgescuvr\llt_y |$12 CQEBIEx?eriences with Videocygﬁe_r I
.99. Wireless Cable Hacking $9.95. Safellite Sys-
der 3$600. $12.95. A 6.547 of

tems under 95, Any 3/828 or
above. ST-1085 decoder schematic $14.95. Z-Trap I

eliminates flashing §15.95 Z-BAG Bogus Address
Generator $19.95. Trap and Bag $29.95. New Fall
Catalog $1.

Shojiki Electronics Corp., 1552A Hertel Ave:
Buffale, NY 14216, COD's. T16-284-2163

SATELLITE TV receiver kits! Instruction manual,
boards, semiconductor parts! 59° LNA's! LNB's! Ku-
Band LNB's! Catalog $1.00 XANDI ELEC-
TRONICS, Box 25647, Dept. 21LL, Tempe, AZ
85285-5647.

SATELLITE T.V. systems, upgrades, featuring: Uni-
den, Chaparrai, Tee-Comm, Toshiba, LNA's, LNB's,
feeds, dishes. Best prices! Catalog $1.00 (refunda-
ble). CASCADE ELECTRONICS, P.O. Box 414,
Dundee, IL 60118.

VIDEOCYPHER Il descrambling manual, sche-
matics, video and audio DES, cloning, muskateer-
ing, EPROM codes. (HBO, Cinemax, Showtime,
adult channels.) $13.95, $2 postage.
CABLETRONICS, Box 30502R, Bethesda, MD
20814.

FREE catalog. Systems, Upgrades, Houston, Uni-
den, Chaparral, etc. Save, $$$S. SKYVISION, 2009
Collegeway, Fergus Falls, MN 56537, (218)
739-5231.

SATELLITE TV systems, descramblers, program-
ming, VCR's, TV's, CB’, telephones, at discount
prices. ELMIRA ELECTRONICS, 8343 M-32,
Elmira, MI 49730. (616) 546-3362.

) PiIONEER

6" x 9" COAXIAL SPEAKERS /
Super buyout. Made in Japan by
Pioneer for GM. Upgrade auto sound
system. 6” x 9" woofer, 2" cone
tweeter. 35 watts RMS, 50 watts max. 12

100 WATTS
RMS

@ PIONEER
(M) MOTOROLA

st

10" WOOFER US-A

2 ) EMINENCE

SPEAKERS AND COMPONENTS

MADE IN

Mo
EMINENCE -

) PIONEER

fﬁ"""* |
* le} 100 WATTS
T i

ECTRONICS

E

" EMINENCE

) Made in
l USA.
18” WOOFER
100 oz. magnet, 3" voice coil. 250 watts
RMS, 350 watts max. 8 ohm, 30 Hz
resonant frequency, 22-2700 Hz

RMS response. Efficiency: 95 dB, 1W/1M.

0z magnet, Dust cover. Sold in pairs. 8 0 o=l A " Paper cone treated accordian surround.
Ibs./pair. Limited quantities. Super duty 34 oz. magnet, 2" voice coil. | 12" POLY WOOFER Net wi: 29 1bs.
$ 95 Paper cone, treated accordian Super duty, 40 agnet. Poiypropylene
surround. 100 watts RMS, 140 watts u uly, 40 oz. m - Poly 4
#300-220 $1450 11 ‘ max. 8 ohm, 701z resonant frequency. cone 100 waits RMS, 145 watis max 4-8 | #290-200 $9880 $8950
(ED'SI | (6 prs-up) response: 45-4000 Hz. Net weight: 8 Ibs. ohm compatible (6 ohm). 2 voice coll | B (1-3) (4-up)
’ 70 s3680 $3450 |
: #290-008 $3150 $28 #290-125 36 :
&)  EMINENCE R 5 ww | ()PIONEER
= Made in 12" 3-WAY, 100 WATT SYSTEM > &
" US.A, ’ { HORN TWEETER
15” WOOFER Pioneer design engineers carefully - - - : S — f
60 watts RMS, 90 watts max. 14" voice evaluated the performance characteris- e m— Aponentiaiornldes gn
coir’% ohm 25—253(?Hz res?)onse.vm‘) R tics of this speaker systems to ensure - 2 | Mylar dome. 312" x 3% "
magnet, paper cone with poly foam the best full range frequency response. ' '¥ % ;goo—%?,oé)&gzsrgspo‘r:se.
surround. 93 dB, 1W/1M sensitivity. Net System includes: (1) #290-125 poly ma\:a S g UZUES
weight: 7 Ibs. wooter, (1) #280-045 heavy duty 5%"
midrange, (1) #270-035 4" scft dome 90
#290-160 $ 2895 tweeter, (1) #260-210 3-way 100 watt #270-050 $650 $5
Any Qty. crossover, (2) #260-255 50 watt L-pads, (1-9) (10-up)
- (1) #260 300 terminal, and (1) #260-340 " — N == —
- WOODGRAIN woodgrain grill cloth Recommended cabinet volume: 3.1 | 3-WAY 100 WATT -
GRILL CLOTH cu ft. Cabinet Kit Available #260-390 $19.95 each CROSSOVER >
WEI
Authentic woodgrain print NVu/, 12 dB/octave roliotf. 800
design cloth. 36" x 60" ‘ g7 | Hz, 5030 gz. 8 ohm. 100 b
L s p | watts RMS.
} - Sav er
#0300 3595 | 412.100 = AN o ‘ s260-210 $1250  $995
Per Yard ,} S 1 000 < | -9) {10-up)
S| N
r 0 - J.OU 4
. . cCCep i C4 I$CO &k' =
’ > 0.D.0 ho : . o 'fn';-'
) 3 pS ¢l 2 50 o o l’aif e
U OU D " - %
0 Dayton, O 0 BOC R-() o 5 o .

CIRCLE 56 ON FREE INFORMATION CARD
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AMAZING

SCIENTIFIC & ELECTRONIC
PRODUCTS

PLANS
Build Yourse!f — All Parts Avanable m Slock

LC7— BURNING CUTTING CO, LA 520,00
B e AR ol i 1$20.00
R NS T0 15 MV $25.00
(0G1— ION RAY GUN ... $10.00
GRAT— GRAVITY GENERATOR $10.00
EMLI— ELECTRO MAGNET COIL GUN/LAUNCHER 758.00
ITS
With All Necessary Plans
MFT3K— FM YOICE TRANSMITTER 3 M| RANGE $49.50

VWPM7K— TELEPHONE TRANSMITTER 3 MI RANGE ... . §39.
BTCIK— 250,000 VOLT 10-14 SPARK TESLA COIL $249.50

LHC2K— SIMULATED MULTICOLOR LASER $44.50
BLSTK— 100,000 WATT BLASTER DEFENSE DEVICE . $69.50
ITM1K— 100,000 VDLT 20’ AFFECTIVE

RANGE INTIMIDATOR $69.50
PSPAK— TIME VARIANT SHOCK WAVE PISTOL . $59.50
STATK_ ALL NEW SPACE AGE ACTIVE PLASMA SABER 55950
MVPIK— SEE INDARKKIT .. ... $199.50
PTGIK— SPECTACULAR PLASMA

TORNADO GENERATOR $149.50
ASSEMBLED
With All Necessary Instructions
BTC10— 50,000 VOLT-WORLD'S SMALLEST TESLA COIL ... 854 50
LGU40— tMW HeNe VISIBLE RED LASER GUN $249.50
TAT30— AUTO TELEPHDNE RECORDING DEVICE $24.50
GVP10— SEE IN TOTAL DARKNESS IR VIEWER . .$349.50
LISTI6— SNOOPER PHONE INFINITY TRANSMITTER .. $169.50
IPG70— INVISIBLE PAIN FIELD

GENERATOR MUTLI MDDE $74.50

o CATALOG CONTAINING DESCRIPTIONS OF ABOVE PLUS
HUNDREDS MORE AVAILABLE FOR §100 OR USE OUR
PHONE FOR “ORDERS ONLY" 603-673-4730.

PLEASE INCLUDE $3.00 PH ON ALL KITS AND PROOUCTS
PLANS ARE POSTAGE PAID. SEND GHECK, MO, VISA. NIC IN
US FUNDS.

INFORMATION UNLIMITED
P.0. BOX 716 DEPT.RE, AMHERST, NH 03031 J

CABLE TV
DESCRAMBLERS

. 10 Lot W
JERROLD™ Tri-Bi Mode. $10500 38500 ¢) (5
JERROLD™SB-30R2 $89.00 s6s00 O 5 = W
Hamlin MLD-1200...... 59995 s20 =z > L Z
Oak N-12WNVS....... 30995 $6200 (O < = N
0Oak-M-35-B W/V. s900 800 £ T O <L

s9995 ss800 — o WO
$18500 $1a500 O = @ <
$12000 sgse0 W < = =
5129095 $10500 [ = LT &
CALL  $Call YT

. $35000 329500 O < =
Oak N-12 W/ Auto......  $140.00 510500 =2 <
Jerrold Starcom CSV....  8139.95

Eem

*NEW STARGATE 2000
CABLE CONVERTER

1-$89.00 10-$69.00 100-Call

Last channel recall-Favorite channel select-

75 channel-Channel scan-Manual fine tune-

One year warranty-surge protection-HRC & Stand-
ard switchable- and muchmore.  Call Today!

BUSINESS OPPORTUNITIES

EARN thousands with your own part time elec-
tronics business. | do. Free proof, information.
INDUSTRY, Box 531, Bronx, NY 10461-0531.

EASY, lucrative. One man CRT rebuilding machin-
ery. Free info: (815) 459-0666 CRT, 1909 Louise,
Crystalake, IL 60014.

PROJECTION TV..Make $$$'s assembling proj-
ectors...easy...results comparable to $2,500 proj-
ectors...Plans, 8" lens & dealers information
$22.50...Professional systems available.... lllus-
trated catalog free. MACROCOMA 15GCX Main
Street, Washington Crossing, PA 18977. Creditcard
orders 24hrs. (215) 736-2880.

YOUR own radio station! AM, FM, TV, cable. Li-
censed/unlicensed. BROADCASTING, Box 130-
F11, Paradise, CA 95967.

PC Board Design, Documentation.Plotting, Ser-
vices, EE Designer, Hiwire/Smartwork, Schema
CAD SYSTEMS SUPPORTED. Call 609-586-4469.
ELECTRONIC Parts Bonanza. IC's Transistors,
More. SASE for List. MBK, Box 160, West Milton,
OH 45383.

MECHANICALLY inclined individuals desiring
ownership of small electronics manufacturing busi-
ness—without investment. Write: BUSINESS,
92.R, Brighton 11th, Brooklyn, NY 11235.

Cable TV Converters
Why Pay A High Monthly Fee?

} Jerrold Products include “New Jerrold l
Tri-Mode,” SB-3. Hamlin, Oak VN-12,
M-35-B, Zenith, Magnavox, Scientific At-
lanta, and more. (Quantity discounts) 60
day warranty. For fast service C.0.D. or-
ders accepted. Send SASE (60 cents
postage) or call for info (312) 658-5320.
MIDWEST ELECTRONICS, INC., 5143-R
W. Diversey, Chicago, IL 60633. MC Visa
orders accepted. No lllinois orders ac-
cepted. Mon.-Fri. 8 A.M.-5 PM. CST

CABLE T.V.
“BOXES”

Converters—Descramblers
Remote Controls—Accessories

+ Guaranteed Best Prices «
* 1 Year Warranty—COD S
* Immediate Shipping *
* FREE CATALOG »

r Write
TRANS- WORLD CABLE CO.
12062 Southwest 117th Court, Suite 126
Miami, Florida 33186
800-442-9333

PRINTED CIRCUIT BOARDS
AND ARTWORK LAYOUTS

LLOW priced single, double sided boards. No mini-
mum charge. CAD artwork at discounted prices.
{704) 464-1164; WE-KAN, RT-3, Box 662-H, Con-
over, NC 28613

CABLE-TV AT IT'S BEST
NEW TOCOM DESCRAMBLERS

SCIENTIFIC Atlanta models 8500—8550 remote
included...$240.00. SB-3's...$74.00. TRI-
Bl's...$95. 00. SA-3's...$99.00. Zenith {Z2-Tac) de-
scramblers...$169.00. N-12 (Vari-sync)...$89.00.
M-35 B (Vari-sync)...$99.00. Hamiin
MLD-1200s...$89.00. 80-Channel convert-
ers...$95.00. Dealer discount on (5) units. Call—
N:A.S. INTERNATIONAL, (213} 631-3552.

DESCRAMBLER MODULE

LATEST technology alternative to Jerrold SB-3 or
Radio-Electronics Feb. 1984 project. Featuring
electronic tuning, AGC, auto-on/off, AD/DC power,
mini-size, A&T, and more. For literature—SOUTH-
TECH DISTRIBUTING, (813) 527-2190.

(mo. % TiTi-e

NU T S & V alr Placentia, CA B2870

M A G A Z 1 N E FIPPrrey Subseription Aates |

EDUCATION & INSTRUCTION

MAGIC! Four lllustrated lessons plus inside infor-
mation shows you how. We provide almost 50 tricks
including equipment for four professional effects.
You get a binder to keep the materials in, and a one-
year membership in the International Society of Per-
forming Magicians with a plastic membership card
that has your name gold-embossed. You get a one-
year subscription to our quarterly newsletter, "IT'S
MAGIC!" Order now! $29.95 for each course
+ $3.50 postage and handiing. (New York residents
add applicable state and local sales tax.) THE
MAGIC COURSE, 500-B BiCounty Boulevard,
Farmingdale, NY 11735 or telephone (516)
293-3000 and ask for Nancy Estrada.

GIVE YOURSELF A BREAK — A PRICE BREAKI
NUTS & VOLTS WiLL S48 YOU MONEY
ON ELECTRONIC PARTS & EQUIPMENT
Plus$ SHOW YOU WHERE TO FIND UNIGUE,
UNUSUAL AND HARD-TO-FIND ITEMS.

=4 suescrise Topav:

:l-a cu-. Mml usa |

\wr 20 2100
! 5000
et Glass Man
One veas USA $2000
Canaos Mrxico $22 00
Alr Mait
YR 85

Fos

A National Publication For The Buying And SalliEOfEnronic Equipment

CABLE TV CONVERTERS

CABLE TV converters. Scientific Atlanta, Jerrold,
Qak, Zenith, Hamlin. Many others. "New” Video
Hopper "The Copy Killer”. Visa, M/C & Amex.
1-(800) 826-7623. B&B INC., 10517 Upton Circle,
Bloomington, MN 55431.

F.C.C. Commercial General Radiotelephone
license, Electronics home study. Fast, inexpensive!
"Free” details, COMMAND, D-176, Box 2223, San
Francisco, CA 94126.

ENGINEERING software for IBM-PC. Com-
pDes...circuit design. CompMath... math tutor.
CompView...digital sgnal analysis. $49 each. (614)
491-0832. BSOFT SOFTWARE, 444 Colton Road,
Columbus, OH 43207.

MASTER new skills fast through our short spe-
cialized home study courses. Condensed and high-
ly effective! Passport to success! 50 choices!
Diploma! CIEE-12, Box 20345, Jackson, MS 39209.

WANTED

INVENTORS! AIM wants—ideas, inventions, tech-
nology, improvements on existing products. We
present ideas to manufacturers. gonfidentiality
guaranteed. Call toll free in U.S. and Canada
1-(800) 225-5800.

8 INFORMATION(402)554-0417

5 Orders Call Toll Free

= 1-800-624-1150

% IM.D. ELECTRONICS

B 115 NEW YORK MALL

9 |SUITE 133E M,

< [OMAHA, NE. 68114
CIRCLE 53 ON FREE INFORMATION CARD

104

INVENTIONS, ideas, technology wanted! industry
presentation/national exposition. 1-(800) 288-IDEA.
ISC-RAD, 903 Liberty, Pittsburgh, PA 15222.

CAR-STEREO EQUIPMENT

BOOM boom subwoofer systems, electronic
crossovers, audio power amplifiers, radio cassettes,
CB's etc. Wholesale prices, catalog, information.
BOOM BOOM ELECTRONICS, 2905 Las Vegas
Bivd. North, #53RE, North Las Vegas, NV 89030.
(702) 399-3139.

INVENTORS

INVENTORS! Can you patent and profit from your
idea? Call AMERICAN INVENTORS CORPORA-
TION for free information. Over a decade of service
1-(800) 338-5656. In Massachusetts or Canada call
(413) 568-3753.

HIGH TECH ELECTRONICS

SCRAMBLER PHONES! Phone Bug Detectors!
Electronic Countermeasures Equipment! Executive
and personal protection products! And much more!
Catalog $3.00 (Refundable with first order) DIVER-
SIFIED WHOLESALE PRODUCTS, P.O. Box 1275
Redondo Beach, CA 90278.

www americanradiohistorv com



DRAWING BOARD

continued from page 99

the entire row of cells. The second
one is that mux has to go low at the
start of T3 instead of T4 in order for
the refresh address to be pre-
sented to the DRAM’s address
pins.

Let’s take the second point first.

The actual refresh operation
takes place just after the falling
edge of T3. There was a screwup in
the original timing diagram; it
showed mux going low after the
start of T4. Sorry if that caused a
problem. Ron, you're absolutely
right—the timing diagram shown
in June was wrong and doesn’t
agree with the circuit.

Figure 4 shows the correct di-
agram and mux should go low one
gate-delay time after rrsH. That's
because the flip-flop that's gener-
ating it, 1C4-a, has its seT input con-
nected to RFsH.

There are lots of refreshing
schemes that can be used to han-
dle DRAM, and the one used in

our circuit is similar to the “ras-
only refresh” Ron mentioned in
his letter. What we're really doing
is a “hidden refresh.” That is really
nothing more than a ras-only re-
fresh with an extended cas cycle as
shown in Fig. 4.

The major benefit of extending
cas is that the DRAM will keep its
output in the same state that it was
before ras showed up. That means
that the data written to or read
from the RAM during T1and T2 will
remain available through T3 and T4
as well. If we cut cas short, the
DRAM output pins would float
during the last half of the machine
cycle. That could be useful in
some circuits but | like to keep
data around as long as possible. |
still have my Captain Midnight Se-
cret Squadron Decoder ring.

Once again we've managed to
run out of room. Next time we'll
continue our discussion on dis-
play multiplexing. Inany event, we
laid out a tot of good information
here and if anyone out there
thinks I've screwed up....... | prob-
ably have so let me know. R-E

Try the
Radio- .
Eleclronics

builetin board
system

(RE-BBS)
916-293-2283

The more you use it the more
useful it becomes.

We support 300 and 1200 baud
operation.

Parameters: 8N1 (8 data bits, no
parity, 1 stop bit) or 7E1 (7 data
bits, even parity, 1'stop bit).

Add yourself to our user files to
increase your access.

Communicate with other R-E
readers.

Leave your comments on R-E with
the SYSOP.

RE-BBS
516-293-2283

CATALOG OR INFORMATION: (213386- 8368
INCAL:T-800-521-MARK

300W HQ HI-FI POWER

AMPLIFIER (MONO) “
TA-3600 g ‘R
QUASI-COMPLEMENTARY-SYMMETAY WITH o
PARALLEL HIGH OUTPUT TRANSISTORS' * =

SPECIFICATIONS -

*POWER OUTPUT 300W (RMS) INTO 8 OMMS .~ =3 &
2450w (P.M.P.O.) INTO 8 OMMS
540W (MUSIC POWER} INTO 8 OHMS

“LOAD IMPEDANCE- 4 OMMS OR 8 OMMS

*FREQUENCY RESPONSE : 10Hz-200,000Mz

*TOTAL HARMONIC DISTORTION LESS THAN 0.05%

*INPUT SENSITIVITY AND IMPEDANCE AT 1KHz

1V-1.4V 47K OHMS

*SUPPLY VOLTAGE. OC + 75V OR AC 53V x 2 BA

KIT/ASSMWITH TESTED $86/110

X'FORMER $38.00

8 Digit TGHz
Multifunctional
Counter
FC-—- 1000A

16§ UNCTION per

1001 JGHI GUARANTEED SHs 1 2GHs tvercaily
10M: 100Mbz (10mY  32m
10OMS 1 26wis t5mu 20my)

3
ASSM T TS 1ED 8 CaL

ELECTRIC MUSICAL INSTRUMENT

25k '?)QSZ‘ For

®

\'mlfﬁﬁl B CHRISTNYe

THIS PROGRAMMABLE KEYBOARD IS DESIGNEQ FOR BOTH FUN
AND LEARNING THIS INSTRUMENT WILL AUTOMATICALLY
PRODUCE FIFTEEN FAMILIAR TUNES FOR INSTANT PLEASURE
OR, YOU CAN PLAY OTHER TUNES FROM RANDOM NOTES OF
YOUR OWN.

SPECIFICATION

® 25 KEYS e MELODY STORAGE PLUS AUTO PLAY e ONE—KEY
PLAY LETS THE BEGINNER ENJOY MELOOY PLAY WITH EASE e
15 SONGS PRESET FOR DEMONSTRATION TUNE e BUILD—IN
SPEAKER e VOLUME CONTROL e BATTERY OPERATED (4 AA—

SIZE DRY CELLS) & DIMENSION (W x D x H) 15" x 4.7" x 1.4" » .

WEIGHT 0.8 LB o EXTERNAL DO JACK : OPERATION VQLTAGE 8V DC {BATTERY NOT INCLUOQEDI /8
DIMENSIGNS. 31" x 2" x 05"

KIT . ONLY $22.00  «iv siso0 OMLY

MARK V ELECTRONICS, INC.
8019, E. SLAUSON AVE.

MONTEBELLO, CA 90640

FAX: (213} 888-6868

PROFESSIONAL
COLOR LIGHT

CONTROLLER
SM-323
g
FEATURES

1. FOUR GROUPS OF INDEPENDENT QUTPUT SYSTEM1DOOW/CH, MAX,
4680W (100-117V) 2. PROFESSIONAL COLOR CONTROL SYSTEM (KEY-
BOARD TYPE] 3. INDEPENDENT INPUT SIGNAL ADJUSTMENT 4. FOUR
GROUPS OF |4DEPENDENT DIMMER CONTROL 5 SPEED CONTROL
CHASER. 6. AUTOMATIC CHASING CONTROL SYSTEM 7. FOUR KINDS
OF SPECIAL CMASING PROGRAM 8. COMBINATION OF PROGRAM AND
MUSIC CHASINS EFFECT 9. FORWARD/ BACKWARD CHASING CONTROL.
$M-328 color Jight controller is specialized for bailroom, night club disco and
advertisenent highting, It consorts with several color control characteristics, which
employ professionsl color control system and keyboard progrem selection.
Therefore, it 15 capable of producing kighting effects by using chasing program and
fluctuating music signal. There are two kinds of lighting etfects. The first type 1s
controlled by ‘music’ mignal. In order to adjust the brightness of four groups of
lightings, each music signal will be separsted into high, medwum low A, and low B
frequency range. Furthermore. each group of lightings is incorporated with an

signal adj T kind is of electeical circuits
and this is the main part for creating a special lighting effact. It has four chasing

ONLY

Dimansions: 14 5716 x 8 15/16" x.3 3/16"
COLOR LIGHT CONTROLLER Ty-238 AW

Ass. with tested $150 00

STrecei]
and 130 in lighungs for tou
3000W (1000W,Ch.) which can conisol 30 pieces of I0OW or
600 preces of S¥: color lighy bulby
Kl $71.50  Aue

blad with tested 58250

ey~

* 0-48 DIGITS DISPLAY, SUITABLE FOR LOTTEAY GAME

" AUTO-SHUT OFF POWER, SO POWER CONSUMPTION IS VERY LOW

* 0.5 GREEN LED DISPLAY WITH FANCY PLASTIC PANEL.

ORDERS PAID BY 222 (-

JBsths
7

ELECTRONIC LOTTO A

ONLY

SHOWROOM HOURS: (PACIFIC TIME)
MON.—FR!. 9 30 to 5:30 SAT. closed.

* FREE KEY TAG
* FREE ADDRESSES BOOK

WITH EVERY PURCHASE OF § 100 OF MORE

* FREE DELUXE SCREWDRIVER

WETH EVERY FURCHASE F § 150 OR MORE.
® (AALABLE NI STOCHS LAST)

VIDEO/AUDIO SURROUND
SOUND PROCESSOR

Yot
SM—333 AA

4‘5 «:\ !
%0

1t ereates high quahty simutated sterea Surround “Music Field" for most video types CD, LD,
Surround Sound Encoding Disks, 1apes, & etc

Trus processor employs the most updated IC at s heart. 1t it 4150 equipped with 2 "DNR
DYNAMIC NOISE REDUCTION SYSTEM IC made by NATIONAL SEMICONDUCTOR
1o particularly filter out the annoying noise that it commonly found on tapes or CD disk
e adatoe e i) W/ NOISE [OF = AP S yana | o) baFio oo ol oty
exteenal connections connect 10 the main bo

Other | "
® Cor uous Va abll Augio Time Detay @ Surround Etfect & Level Control s Dynamic
Nose uction System e High output signal {6.6V MAX) can match with sny kind of Main
Powse Amp  » A | metal construclion for reliabilily & durabity|

SPECIFICATIONS:

Fraquency Respones «20Hz-20K Mz {
20KHz thont channell, < 0.25% {surround channel} o Input Signal Voltage: 0.1V-3.5V o
Output Voltage  0.1V—~38Y tfront channet), § 6V Max. lsurround channei) @ Deiay Time
5ms —50ms e Input impedance: 47K Ohms. Power~ AC 110V BOMz o Dumensioni: 4 3/16in.
W)X 4 13/78in (D)X 2 1/16m. (Hi e
KIT/ASSM. WiTH TESTED

ELECTRONIC ECHO AND %
REVERBERATION 20008

+ 508 | » Totsl Harmonc. Dustortion: 0 05% 20H2—

$72/93

TEAMS: $10 min order ® $20 min charge card order ® Check, money
order or phone order sccepted @ Wae ship UPS Ground @ Add uns of totel
order (min $2.8) for shipping, outside USA add 20% {min

Insurance: add 5% of total (outside USA only) @ CA resid

tex @ All merchandise subject {0 prior sale @ Prices are subj

without notice @ Any goods proved to be defective MUST BE RETURN.
ED IN ORIGINAL FORM WITH A COPY OF YOUR INVDICE WITHIN
30 OAYS FOR REPLACEMENT.

C'RCL: N2 MM COCC IAMCANMATIAM I\ARD
WwwWwW americanradiohietory com

8861 HIGW3IAON
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AK, Puerto Rico — 218-681-6674 Telex — 62827914 FAX — 218-881-3380 TWX — 9103508982 DIGI KEY CORP

i 7//1-800-344-4539
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The Dige Key volume discount and service Charges are simple t apply. Most ems sald by Diys ey iy be comtined for a volume discount liems that are not discountable are identtied by the sutin. GERVICE CHARGES VOLUME DISCOUNT

ND following the part aumber After writing your order. total all of the drscountable items and apmly the appropriate discount. To this subtotal. add the non chscountable items. Then add the service
charge We pay all shioping and insurance 1o addresses in the LS A., Canada and Mexico when heck o money order accomparies order. Digi-Key only ships arders within the continental U.S  Alaska, .. AddR2.08 %

Hawai, Canada and Mexico ¢ 101 ..Add .75 # 100.00-8249.99 .
WHEN ORDERING BY PHONE, CALL 1 BDD 344.4538 {AK. call 218.681-6674). BWMAIL SEND YDUR ORDER 70: DIGI KEY. P.0. Box 677, Thief River Falis. MN 56701 .. Add90.80 $ 250.00-3499.99 .

You may pay by check, money order, Master Charge, VISA or C.0.D. DIGI-KEY GUARANTEE: Any parts o1 products purchased from Dig Key that prowe 10 he defective will be replaced of refund

CIRCLE 82 ON FREE INFORMATION CARD

www americanradiohietory com

..Add 18,35 - $ 500.00-4999.99
ed i returned within 90 days from recaiiwith a copy of your wworce. “PRICES SUBJECT TO CMANGE WITHOUT NOTICE. 100004 Up. -NoCharge $1000& Up .

eo.....NET

Less 10%

Less 15%
Less 20%
Less 25




Active gives youmore... 250 SO

2390 POINT PROFESSIONAL | “NEW LOOK" QUALITY Semiconductors and integrated circuits...
QUALITY BREADBOARD FIELD TOOL CASE [ . | in stock for immediate delivery.

1 o m ° 20 PART+  |ACTH | PRICE PRTH  1ACTe | PRCE

BRIDGE RECTIFIERS

i s g | @R (0T 210

e 6 mime e

" DuPont Cordura N3 13181 2103 S

Sigmnas s uih Y R

ACCID  Reinforced stress points 3 13188 | 211 18 3

5 distribution strips ! T ) w7 13190 [ 2103 | | 2KBPCIOM (10611 | 2114

with 500 e points Multipie pockets for total QUBRC 08405 (10580 | | g s | ag | |KBPCIZ [ 1008 | 2208

* 4 binding posts for ogaanieaton Q7RG 08I0 41O gy B | 24 | |KEL2 102 | 21283

power connections SR 1298 TS 32 %égffc %ﬁg ?”gg L7 12085 | 225 KBL% 0055 |14

ACT#86102 Yool ot inchuded ! KBL 1005 | 158

ACT /69052 i R wwe o o lewe |ow| 1w

] MANTSA |1 | KBPCGOE 10080 136

QUALITY COMPUTER QUALITY VARIABLE POWER B | | e s (s | 2

R 0| 14

SWITCH BOXES SUPPLY KIT wowt o |20 | e () 2% Lt ow | 1k

o6t (8 07 | e Lo | 1 | [MEPCRG || 0w

40 _ 40 i 0 a0 s e | 300 | LMORE 1N STOCKCALL

Sup L I3 O I EAR AR PO FAONS

- Allows multipie users of peripherals Ny .,(sf A e %ggg MR Mook w5 | e || 30

* Quality rotary switch construction cRBC2 /) QR 0850 | 2155 ug%g e }gg BELTSIE (71004 | 308

* Gold plated connector contacts Output 0-24vDC @ 1 amp 0 40668PC 08545 | 31103 MOS0 ] 296%8-0C-20PC {71005 { 545

No external power required Ripple | han Y; 4069UBPC 08565 | 41125 X 26X81S-20PC (71019 | 510

pple less than 900uV Mocatsr 1205 | U8 Siove TSGR |TI00R | 283

ACT#69393 2101 with 3 DB2S Connectors $30.40 Excellent documentationAnstructions ATOBPC - OBSTS | Y125 | yysgp 105 [ 5114 | | SpaaTsteee 70 | 46

ACT#69394 310" with 4 DB25 Connectors $36.20 An excellent introduction to kit-building ﬂlg% %g?g iﬂ gg MYS0S4A1 113282 | 7103 A48X4 151800 71038 | 3.9

ACT#69395 4101 with 5 D225 Connectors $42.10 | ACT/69690 W (060|210 | e [s| 3| | aeersare|nmt| n

40398PC 08640 | 2/164 WaLs? 8 | 311 MORE IN STOCK-CALL

EL 30| 2
QUALITY IC QUALITY GENDER CHANGERS | | | & | v, | v | MRS
INSERTER THE MOST POPULAR SO (EEMB | ween e 1o | | (o s
EXTRACTOR INSTANT-FIX! - ’ SR | il b AL R I I
KIT 3 o ) QREIN STQRICCALLY ysnag (152 | 3108 | [M739% (0% [ 5100
0 = VOLTAGE REG i iy R PN sl o
20 e 7 7805AUC 084281 1257 |Mus7ted 43| 297 | S8 01349 | 6103
ool |, aoina) o8 ) 1) e (o
* DB25 25 Pin version 0N (05| 313% | |omsosLa |y [y
A must for all computer = 792U 0 | 2108 | |omssosta  J g | |MS4OBTR {01368 | 613
* Kit of 5 inserters/extractors oriented people 79150C 09425 | 2114 | | OPR8M4 193] 175 INS428TR (013701 6103
For IC's from 8 to 40 pins * Three popular modeis 37K 0668 | 236 | | 0pae2s 1300 | 154 | 1NGEE 003 2108
CMOS safe with grounding Iugs supplied IC (08015 | 2197 | L seaes 1321 125 | | Meu% o) 03
* Highest quality by OK Taols ACT#70132 (male/female} N 06223 | 2114 | {38 19280 4% 153528 01265 | 21103
ACT#70133 (male/male) 2K 006 | 347 | [T 132 | 100 | ! MORE IN STOCK-CA
ACT#86111 ACT 470134 (femalefferale) B 50| 0% | [ 13195 | 213 280 SERIES
3524?6[ 06093 | 197 | friLwg 13197 (2198 | T7a0ACPUPS 41002 [ 258
WELLER 20 WATT j IC MASTER... the source s I e A
PROFESSIONAL / for all info on chips! WGETROTE ut0s | T2 [0 b ) e gaRies (amort | a3
/ MR fown g | T2z 13045 P0158 | 7a0aPI0PS  |41005 | 2%
SOLDERING IRON // maon o fsogr | [T W |0 | | yoRe iV STOCK-CALL
/ WGTR (01413 (25103 | | MORE IN STOCK-CALL
40 / OUTR (0541 o0 03 8000 SERIES
/i B854 (103 | 65
/ perh eS| Mo joms |20 | |t || 5%
o goeaversion- we(mfn | |Tm feola | eowe ) o
‘ ’ s Cs0  |ang7 | am
- Develops 400°C tip temperature ?vo Cluis 0 devi m%m 8;1?8 iﬂ gg TIC6D - (29088 | 175 82554PC 12086 458
" Stainless steel barrel construction */ glists over:O0,00‘ o over WeETR |ote | o | |TCZB0 |k | 208 | |GsERC (1% | 4%
Compiete with 1.58mm double rennare)s el Sunalwitjove ot loow | e | G280 eS| a0 | | |1 | 3%

98,000 substitutions
*An indispensible design aid

coated tip MORE IN STOCK-CALL | |VORE IN STOCK-CALL MORE IN STOCK-CALL

* Ultra-comfortable handle

ACT#86220 3 i 2ogates atudediio esR. v 2y CUren: PARTIAL LISTING ONLY
ACTIVE HAS THOUSANDS OF DIFFERENT SEMI-
THE ACTIVE DIFFERENCE... QUALITY! CONDUCTORS AND INTEGRATED CIRCUITS AVAIL-

There are many mailorder companies to choose from - all trying to be competitive with their pricing ABLE FOR OFF-THE-SHELF DELIVERY. IF THE TYPE
but pricing only tells a very smali part of the story All components and accessories sold by ACTIVE are YOU REQUIRE IS NOT LISTED, PLEASE CALL FOR
of the highest industrial quality. NO surplus... no seconds . no pulls. ACTIVE 1s a proud affilate of FUTURE PRICING

Electronics (the 8th largest electronic components distributor in North America). As such, ACTIVE has :

over one hundred million doliars of prime, first grade inventory. Our stores (20 now and more open
every month! nave over 10,000 items IN STOCK... FOR IMMEDIATE DELIVERY. °enne | ORDERING FROM ACTIVE IS EASY...

FUTURE Electronics is a franchised distributor fcr over 200 of the best known names in electronics By Phone

And since we have been supplying industrial, institutional, O.E M.'s and service personnel for over Our trained telephone order personnel are ready to take your
20 years, we know how to do it right ) order from 8 00AM to 6.00PM (Eastern). Orders are processed
Remembe;r, all ACTIVE parts are first grade, indus:rial quality, are supplied to us solely by FUTURE within 24 hours Please have your credit card (visa, Mastercard or
Electronics and as such are totally suitable for use in any project or repair. And, you can count on that American Expresst handy when you call 1-800-ACTIVE 4

Judge us by the companies we keep... By Mail

ALPHA SAMS CHEMTRONICS  HH SMITH WELLER STANCOR  BECKMAN  TAB Simply list the items you would like to order-total your order and
XCELITE TP DAETRON TSM EDUKIT VACO UNGCAR SCORPIO add 4 00 (UPS Grourdy or 7 00 (UPS Blue) shipping/handling
oK WISHER  GC HITACH! MUELLER AND MORE (Massachusetts residents please add state sales tax) and send 1t

with a cashier s check or money order to cover the total amount
to Active Mailorder Center, 133 Flanders Road, Westborough,
Mass 01581

In our Stores

westborough, MA Woburn, MA Long Island, NY

Mt Laurel, NJ Seattle, WA Santa Ciara, CA
Chicago. IL Detroit, Mi

In Canada

Quebec, QC Montreai, QC (20 Ottawa, CN

Toronto, ON (3) Winnipeg, MB Calgary, AB

Edmonton, AB Vancouver, BC

Please call TOLL-FREE or use
the Reader Service Card for a FREE copy

| TOLL FREE ORDER NUMBER 1-800-ACTIVE 4 [ e by

8861 H3IGWIAON

CIRCLE 186 ON FREE INFORMATION CARD
www americanradiohistorv com
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JDR Microdevices

Complete customer satisfaction...superior service...friendl

, knowledgeable personnel

quality merchandise. .. providing the best values in leading edge technology.

STATIC RAMS

2112

2114

2114L-2
TMM2016-100
HM6116-4
HM6116-3
HM6E116LP-4
HM6116LP-3
HM6116LP-2
HME264LP-15
HM6264LP-12

256x4
102ax4a
1024x4
2048x8
2048x8
2048x8
2048x8
2048x8
2048x8
8192x8
8192x8

HM43256LP-15 32768x8
HM43256LP-12 32768x8
HM43256LP-10 32768x8B

(450ns)

{450ns)
(200nsH{LOW PDWER)
{100ns)
{200ns}{CMOS)
{150ns){CMOS)
{200ns}{CMOS){LP}
{150ns)(CMOS){LP)
(120ns}{CMOSHLP)
{150ns}{CMOS)(LP)
(120ns){CMOS)(LP}
{150ns){CMOS){LP}
{120nsHCMOS)(LP)
{100ns)}{CMOS)(LP}

PIGH-TECH
il sPOTLIGHT

1.95
3o MB EPROMS
g = 128K x 8 ORGANIZATION 200 NS

4.95
240 g = CMOS DESIGN
1295 : FOR LOW POWER

$34.95

74L500

74L8112
7418122
74L8123
7418124
7415125
7415126
74LS5132
7415133
74L8136
74L5138
74LS5139

7418241
7418242
7415243
7415244
7418245
7418251
74LS253
7418257
7415258
74L8259
74L5260

74L5145
74LS8147
74LS148
74LS151
7418153

7415266
7418273
7418279
7415280
7415283

DYNAMIC RAMS

74L8154 74L5290

4116-250
4116-200
4116-150
4116-120
MKAa332
4164-150
4164-120
MCM6E665
TMSa164
4164-REFRESH
TMSA416
41128-150
TMS4464-15
41256-150
41256-120
41256-100
HM51258-100
1 MB-120 1
1 MB-100 1

27C512

16384x1
16384x1
16384x1
16384x1
32768x1
65536x1
65536x1
65536x1
65536x1
65536x1
16384x4
131072x1
65536x4
262144x1
262144x1
26214ax1
262144x1
048576x1
048576x1

{250ns)
{200ns)
(150ns)
(120ns)
{200ns)
(150ns)
120ns)
{200ns)
(150ns)
{150ns}(PIN 1 REFRESH) Z 95
{150ns) 3.7%
{150ns) §.95
{150ns) 7.95
{150ns) 12.45
{120ns) 12.95
(100ns) 13.45
(100n5){CMOS) 6.95
(120ns)
(100ns)

EPROMS

1024x8
2048x8
2048x8
4096x8
4096x8
4096x8
4096x8
8192x8
8192x8
8192x8
8192x8
8192x8
16384x8
32768x8
32768x8
65536x8
65536x8

{450ns5}{25V)

{450ns}(25V)

1350ns)(25V)

{450ns){25V}

1450ns}{25V)

(250ns){21V}

(200nsH21V)

(250ns){12.5V CMOS) 4 95
{450ns){(12 5V)
(250ns}{12.5V)
(200ns){12.5V)
{350ns){21V}H{24 PIN} 15. 95
{250ns){12.5V) H
(250ns){12. 5V CMOS)
{250ns){12.5V)
(250n5){12.5V) 195
(250ns)(12 5V CMOS) 12 95

1 95
6.49
599

.95

MATH COPROCESSUORS

8087 5 MHz
8087-2 8 MMz
8087-1 10 MHz
80287 6 MHz
80287-8 8 MHz
80287-10 10 MHz
B0387-16 16 MHz
80387-20 20 MHz

$159.95
$229.95
$179.95
$249.95
$309.95
$499.95
$799.95

7415155
74LS156
74LS157
7415158
7415160
7418161
7415162
7415163
7415164
74L$165
7415166
7415169
7418173
7418174
74L8175
74LS191
7415192
7415193
7415194
74LS195
74L5196
7415197
7418221
7415240

7418293
7415299
74L8322
7418323
7413365
7418367
74L5368
7418373
74LS8374
7418375
7418377
74L83%0
7415393
7418541
74L5624
74L$640
7415645
74L$670
74L5682
7415688
7418783
25182521
261831
261832

LINEAR

LM567
NE570
NE592
LM723
LM733
LM733
LM747
MC1330
MC1350

xxV:Program Voltage
MEMORY PRICES SUBJECT TO CHANGE DUE TO

MARKET CONDITIONS.

LM323K
6500 Z-80 DISK
1.0 MHz 2.5MHz CONTROLLERS 5MHz 895
8MHz 1095
6502 280-CPU . A Tolmttell2iae
SacozMcmos) 3.0 MHz 1791 395 BMH: 13.95
‘Replaces BO8B to
6522 280A-CPY 1293 13'32 speed up PC 10-40%
6526 280A-CTC ek
6532 ZB0A-DART e
6545 Z80A-DMA
o 123 W crystais W, T4
2.0 MHz Z80A.510 1 32.768 KHz 95
6502A Z80A-SI0 2
520A
Sl 6.0MHz
65324 280B-CPU
6545A Z80B-CTC
6551A Z80B-PIO
Z80B-DART
3.0 MHz Z80B-S10 0 .
2808-SI0 2 1295
28671 210G 995
AYS5-1013
AY3.1015
TR1602
2651
tM6402
;-gg CIRCLITS IM6403 74HC154
. INS8250 74HC157
3.95 LI pe NS 16450 74HC244
2.95 Mm58174 9.95 241C245
295 MSM5832 2.95 ACord
1.95 74HC373
295 74HC374
1.25 BIT RATE MISL. FAHCTO00
- 3.95 ADC0804 7:35133
a9 ADC0809 7
3 s MGENERATORS ADCos0e ZAcTos
6.95
> 275 mC14411 9.95 DAC0808 74HCT32
Z a.7s BR1941 DAC1022 74HCT74
Q 4702 74HCT138
195 MC1408L8
[ony COM8116 74HCT139
= 2.35 74HCTY161
74HCT240
8 74HCT244
298 74HCT245
— 395 INTERSIL 74HCT273
w 5.49 ICL7106 9.95 7aHCT373
Q 125 W Ci7eso 958 78HCT393
a ) ) 74HCT4017
Q 4.95 1CL8038
< 1.7 ICM7207A 5 74HCT4040
2L i 74HC151 74HCT4060
o 9.95 ICM7208 AY5-3600 PRD 11.95
108 JDR Microdevices and the JDR Microdevices logo are registered trademarks of JDR Microdevices..IBM, AT, PS/2 are trademarks of International Business Machines.

PLEASE CALL TO CONFIRM PRICES.

www americanradiohistary comTTON CARD

LM320 see?BOO




CAPACLITORS VOLTAGE SDLDER STATION WIREWRAP PROTOTYPE CARDS

TANTALUM REGULATORS 5 IVED FR-4 EPOXY GLASS LAMINATE WITH GOLD PLATED EDGE-CARD FINGERS
10w 15V 12 100 35V IADJUSTABLE HEAT SETTING SILK SCREENED LEGENDS. MOUNTING BRACKETS INCLUDED
15V 42 22 35V =Ho5T e B WITH TIP TEMPERATURE
oMTASy Hag 35y, 78087 7905K 169 READOUT
15V .93 10 35V i :
X 78127 7912K 1.4 ® REPLACEMENT TIPS
78157 . 78L05 49 AVAILABLE $2.95
50V . .0014 50V 79057 78L12 .
50v 005 50V . 79081 . 79105 L)
50v 01 50v 79127 . 79L12 ’ -
50V 05 50V 7915T . LM323K 4.79
SoV . 1 12v 7805K 1. LM338K 6.95
50V 1 50V
MONOLITHIC
01, 50V 1a 1 50V FOR PS/2
047,450V 15 ‘474 sov DISCRETE JDR-PR32 32 BIT PROTOTYPE CARD
: IN7517 15 aN28 . JDR-PR16 16 BIT CARD WITH /0 DECODING LAYOUT
ELECTROLYTIC :"“‘4835 ::: : JDR-PR16PK PARTS KIT FOR JDR-PR16 ABOVE
RADIAL AXIAL sl 7 : JDR-PRIGV % BIT CARD.FOR VIDEO APPLICATIONS
= i g B b o 4 rar ar
50V 11 16V ,2,';‘,§§§§ - 2 : r JDR-PR10 % BIT CARD WITH /0 DECODING LAYOUT
35v 50V g 2N2307 : i JDR-PR10PK PARTS KIT FOR JDR-PR10 ABOVE
16v 35v 2N3055 . . FOR XT
35V 50V . 2N3308
25v 16V aN26 : L IBM-PR1 WITH +5V AND GROUND PLANE
16V 16V aN27? ) ) IBM-PR2 AS ABOVE WITH 1/0 DECODING LAYOUT
25v1.45 16V 1.
BYPASS CAPACITORS RESISTOR NETWORKS EXTENDER CARDS
SIP 10PIN 9 RESISTOR SHORTING N FOR PROTOTYPE DEBUGGING AND TROUBLESHOOTING
.01 4 CERAMIC DISC 100, $5.00 SIP  8PIN  7RESISTOR . ¥
014 MONOLITHIC _100.510.00 DIP 16 PIN 8 RESISTOR BLOCKS -
-1 A CERAMIC DISC 100/56.50 DIP 16 PIN 15 RESISTOR ! 5/%1.00 1
1 AMONOLITHIC 100/512.50 DIP 1aPIN 7 RESISTOR I EXT-8088 FOR XT SYSTEM  29.95
DIP 14 PIN 13 RESISTOR | EXT-80286 FOR AT SYSTEM  39.95
EXT-16 MICROCHANNEL 16-BIT 69.95
“SNAPABLE” W”Y THOUSANDS ’ EXT-32 MICROCHANNEL 32-BIT 99.95
HEADERS
CAN BE SNAPPED APART TO CHOOSE JDR
MAKE ANY SIZE HEADER. %
L CENTERS QUALITY MERCHANDISE SOLDFRLESS BREADBOARDS
1x40 STRAIGHT LEAD 99 COMPETITIVE PRICES WBU-D 100 TIEPTS. 295 WBU-204 1660 TIE PTS.
1x40 RIGHT ANGLE LEAD .49 PE WBU-T 630 TIEPTS,  6.95 WBU-206 2390 TIE PTS.
2x40 2 STRAIGHT LEADS 249 MOST ORDERS SINPPED IN 24 HOURS WBU-20a-3 1360 TIEPTS.  17.95 WBU-208 3220 TIE PTS.
2x40 2 RIGHT ANGLE LEADS 2.99 FRIENDLY, KNOWLEDGEABLE STAFF ’ =
L VY S 30-0AY MONEY BACK GUARANTEE ;
f 'ﬁ ? TOLL FREE TECHNICAL SUPPORT
{ . E i gl * EXCELLENT CUSTOMER SERVICE
1DC CONNECTORS/RIBBON CABLE SPECTRONICS CORPORATION
— = - = e _CONTACTS LITHIUM BATTERY EPROM ERASERS
, DESCRIPTION °"°i"f"» [0 [20 26 |33 [40 [0 $1.95
SOLDER HEADER IDHxxS 82 |1 9 [1.68 2.20 [2.58 (3.24 HOLDER $1.49 Model |Timer ICap';'c"m ‘:‘“v‘v'"é:""{) o
RIGHT ANGLE SOLDER HEADER IDHxxSR .85 (1.35 [1.76 [2.31 T2 72 |3.39 | ol
OLDERIM FR | IDHxxSR 13 e PE-130 | NO s | s.000 4 $89
_ WIREWRAP HEADER IDHxxW_ [1.86 [z 98 [3.84 (4,50 [5.28 [6.63 [PE-180T | VES | Booo | s139 |
RIGHT ANGLE WIREWRAP HEADER | IDHxxWR |2.05 [3.28 |4.22 |4.45 (4.80 |7.30 ot 2307 T UEs 9600 Sass
RIBBON HEADER socxzr IDSxx 63 | 89 | 95 [1.29 [1.49 (169 |
AIBBON HEADER 1DMxx - |5.50 [6.25 |7.00 [7.50 |8.50 |
_RIBBON EDGE CARD IDExx .85 [1.25 [1 .75 [2.05 [2.45
10° GREY RIBBON CABLE RCxx 1.60 4.10 [5 40 [6.40 [7.50
FOR ORDERING INSTRUC TIONS. SEE D-SUBMINIATURE CONNEC TORS BELOW
RS-232
D-SUBMINIATURE CONNECTORS BREAKOUT BOX
— - — o FOR TROUBLESHOOTING
DESCRIPTION | oroERBY | CO;"TA?S SERIAL COMMUNICATIONS
15 1 3
— L } = OPEN/CLOSE INDIVIDUAL CIRCUITS
e ’!A;g DBxxP 45 [ 55 | 69 | & DATARASE
FEMALE | DBxxS a9 | 69 [ 75 | 7 - 'i%:“T’cvpgglsR%%%Sss'co“N“T - ERASES 2 EPROMS IN 10 MINUTES
= TWiAL a9 | 69 | + VERY COMPACT. NO DRAWER
RIGHT ANGLE PC SOLDER | WALE | DBxxPR iLsﬁ L + THIN METAL SHUTTER PREVENTS
FEMALE | DBxxSR 85 | 75 #10 LEDS SHOW CIRCUIT ACTIVITY UV LIGHT FROM ESCAPING
MALE DBxxPWW 169 |2.56 |
wi = GENDER-BO
B Re FEMALE i DBxxSWW l_z .76 |4 27_ i
MALE 10BxxP 1.39 1.
) S
e —— CfLE FEMALE | IDBxxS 145 |2.08 |2.35 [a.a9
5 |
PO [METAL [ MHOODxx 05_]_1 15 L1 25 1. 5
[GREY | HOODxx H 69 | 75
ORDERING INSTRUCTIONS
INSERT THE NUMBER OF CONTACTS IN THE POSITION MARKED xx' OF THE ‘O3DERBY PART
NUMBER LISTED EXAMPLE A 15 PIN RIGHT ANGLE MALE PC SOLDER WOU'LD BE DB15PR gﬁlzgﬁgsggdﬁ%ljins
MOUNTING HARDWARE 59¢ CONNECTORS
GENDER-FF FEMALE-MALE  7.95
GENDER-MM MALE-MALE 7.95
GENDER-MF MALE-FEMALE  7.95
ICSOCKETS/DIP CONNECTORS cEnoERh NG coewl 5
| oescmirtion ORDER BY p =.CONTACTSE - GENDER-JB' JUMPER BOX  8.95 JOYSTICK
i - 8 14 |16 |18 GENDER-MT MINITESTER  14.95 Il < ") v AXiS FOR AUTO
[SOLDERTAIL SOCKETS | xxST | 41 | 11 | 1z CENTERIOR
WIREWRAP SOCKETS | xxWW 159 [ 69 69 s FREE MOVEMENT
ZIFxx |a. 95 4.95 #FIRE BUTTON FOR USE
L_ _AUGATxxST WITH GAME SOFTWARE
OOLED ww SOCKETS| AUGATxxWW | 1.30 so 210 # ADAPTOR CABLE FOR
[COMPONENT CARRIERS| ICCxx 49 | 59 | 69 Ko IBM, APPLE Il
OIP PLUGS (IDC) le_Pu_ — Tes 145 |89 (129 [149] a5 [149 (159 ! " -
FOR ORDERING INSTAUG TIONS SEE D-SUBMINIATURE CONNECTORS ASOVE ' = 4 'g. 95
pd
Jm MICRODEVICES. 110 XNOWLES DRIVE. LOS GATOS, CA 95030 Terms: Minimum order $10.00. For shipping and handling include $2.50 tor UPS ground and $3.50 g
UPS air. Qrders over 1 Ib. and ‘oreign orders may require additional shipping charges —please
(m’ l“-ﬁm m (m’ nm “I'Ex 171 110 contact the sales department for the amount. CA residenis mustinclude applicable sales tax. Prices m
are subject to change without nolice. We are not responsible for typographical errors. We reserve the <
RETAIL STORE: 1256 SOUTH BASCOM AVE., SAN JOSE, CA (‘m' o4 nght fo limit quantities and to substilute manutacturer. All merchandise subject 10 prior sate. A full @
llllllRS‘ "—F 10_7 s“ s_s su. 12_‘ copy of our terms 1s available upon request liems pictured may only be representative. g
. A
2
- 5]
SR8 v sssocianion . i
COPYRIGHT 1988 JDR MICRODEVICES CONTINENTAL U.S. AND CANA 09
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RADIO-ELECTRONICS
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JDR Microdevices

Complete customer satisfaction...superior service...friendly, knowledgeable personnel
quality merchandise. - . providing the best values in leading edge technology.

IT S TIME TO TRADE UP NOW THAT JDR BREAKS THE
PRICE BARRIER ON 2400 BAUD MODEMS

& AUTO DIAL ANSWER

® SELF TEST ON POWER-UP

# TOUCHYONE OR PULSE DIALING

# HAYES & BELL SYSTEMS COMPATIBLE

® FULL OR HALF DUPLEX

# MIRROR i COMMUNICATIONS SOFTWARE INCLUDED

MCT-241
MCT-12i 1200 BAUD 1/2 CARUL

EXTERNAL MODEMS

MCT-12E 1200 BAUD
MCT-24E 2400 BAUD

$ 69.95

$ 99.95
$169.95

COMPUTER
CASES

ATTRACTIVE, STURDY STEEL CASES FIT THE POPULAR
SIZED MOTHERBOQARDS AND INCLUDE SPEAKERS
FACEPLATES, EXPANSION SLOTS. FRONY PANEL
KEYLOCKS, LED INDICATORS AND ALL NECESSARY
HARDWARE

XT STYLE FLIP-TOP $34.95

XT STYLE SLIDE-TOP $39.95

AT STYLE SLIDE-TOP $89.95

JR. AT STYLE FLIP-TOP $149.95
# INCLUDES 150 WATT POWER SUPPLY

POWER
SUPPLIES

FOR IBM XT COMPATIBLE .$59.95
# UL APP.. 135 WATTS
& +5V.I5A, 12V 4 2A
5V 5A, 12V 5A
PS-135
PS-150 150W MODEL $69.95

FOR IBM AT COMPATIBLE $89 95"
# 200 WATTS
8 - 5V22A -12VBA
5V 5A, 12V 5A
PS-200

DIABLO
PRINTER

“279°=

# LEYTER QUALITY AT 20 CPS, 132 COLS

& 10, 12, 15 PITCH & PROPORTIONAL SPACING
# SERIAL & PARALLEL INTERFACE

® AUTO PAPER LOAD. FRICTION FEED

# FULL XEROX WARRANTY

NEAR TYPESET QUALITY

AFFORDABLE AT LAST

& 8 PAGES PER MINUTE & 300 DPI RESOLUTION!

® 1 YEAR WARRANTY @ CHOICE OF EMULATION BOARDS
MULTI-PRINTER EMULATION BOARD:

EPSON FX-80 EMULATION—NOTHING ELSE REQUIRED
1BM PC GRAPHICS, PROPRINTER & DIABLO 630
EMULATION REQUIRES ADDITIONAL FONT CARD

HP LJ+ EMULATION BOARD:

HP LASERJET EMULATION-—3 RESIDENT FONTS &

2 PITCHES ADDITIONAL FONT CARD AVAILABLE

1.5MB RAM CARD $139.95
EXTRA FONT CARDS $199.95
TONER CARTRIDGES $59.95
PFS FIRST PUBLISHER $99.95

[csRMEmmE & & o [ERw

s

IBM
COMPATIBLE
KEYBOARDS

FULL ONE YEAR WARRANTY

1BM ENHANCED STYLE LAYOUT

& AUTOSENSE FOR XT OR AT COMPATIBLES

= LED INDICATORS ®& AUTO REPEAT FEATURE

= SEPARATE CURSOR PAD

MCT-5339

IBM AT STYLE LAYOUT $59.95
» SOFTWARE AUTOSENSE FOR XT OR AT COMPATIBLES
= LED INDICATORS ® AUTO REPEAT FEATURE
MCT-5060

MAXI-SWITCH KEYBOARDS

ENHANCED STYLE LAYOUT

# STANDARD ENHANCED KEYBOARD LAYOUY

& TACTILE FEEDBACK

& LIGHTED NUM, CAPS. AND SCROLL LOCK

& NUMERIC & CURSOR KEYPADS, 12 "F" KEYS
MAX-5339

MAX-5060 MAXI-SWITCH, AT STYLE $64.95

~nelE 170 NNCERFFE INFORMATION CARD

www americanradiohistorv com

VGA
COMPATIBLE
PACKAGE

‘649

MONITOR
& CARD
TOGETHER

# 800 X 560
MAXIMUM
RESOLUTION

®640 X 480
IN 16 COLORS

8320 X200
IN 256 COLORS

#1BM STYLE
ANALOG MONITOR

s FULLY VGA EGA,
CGA.HERCULES &
MONOCHROME
COMPATIBLE

NEC MULTISYNC $599.95
& ORIGINAL CGA EGA PGA COMPATIBLE MONITOR

# AUTO FREQUENCY ADJUSTMENT

= RESOLUTION AS HIGH AS 800 X 560

CASPER EGA $399.95
® 15 75 21 85 KHz SCANNING FREQUENCIES

# 640 X 200 350 RESOLUTION # 31 MM DOT PITCH

= 14" BLACK MATRIX SCREEN & 16 COLORS

CASPER RGB $279.95
» COLOR GREEN AMBER SWITCH & 39MM DOT PITCH

# 610 X 240 RESOLUTION # 14" NON-GLARE SCREEN

# RGB.IBM COMPATIBLE & CABLE INCLUDED

SAKATA
MONOCHROME

& (BM COMPATIBLE TYL INPUT
& 12" NON-GLARE SCREEN
& CABLE FOR I1BM PC INCLUDED

SAMSUNG MONOCHROME MONITOR

$69.95

$129.95

MONITOR STANDS

MODEL MS-100 $12:95
® TILTS AND SWIVELS

® STURDY PLASTIC CONSTRUCTION

MODEL MS-200 $39.95
# TILTS AND SWIVELS # BUILT-IN SURGE SUPRESSOR

# INDEPENDENTLY CONTROLS UP TO 5 AC OUTLETS

LOGITECH
MOUSE

L 7995

PC MAGAZINE'S EDITORS CHOICE

ALL MODELS HAVE SERIAL SUPPORT (COM1 COM2). 200
O.P1 RESOLUTION. LOTUS 1-2-3 SHELL, SELF-INSTALLING
SOFTWARE AND "POINT EDITOR

SERIAL MOUSE W/PC PAINTBRUSH $99.95
BUS MOUSE W/PC PAINTBRUSH $99.95
BUS MOUSE W/PC PAINTBRUSH/CAD $149.95

3.5" FLOPPY
DISK DRIVE

1495

1.44 MB 372 DRIVE
& ULTRA HIGH DENSITY
8 ALSO WORKS WITH 720K DISKS
FDD-1.44 x BLACK FACEPLATE $149.95
FDD-1.44 x BEIGE FACEPLATE $149.95

720K 32 FLOPPY ORIVE $129.95
FDD-3.5 x (FORXT)
FDD-3.5 x [FORAT)




THE NEW ST-251-1 DRIVE IS 30% FASTER WITH AN AVERAGE
ACCESS TIME OF 28 MS. EASY TO INSTALL HALF-HEIGHT
DRIVE.

S§T-251-1

WITH MCT-HDC CONTROLLER
WITH MCT-ATFH CONTROLLER

$569.00
$639.00

1/2 HEIGHT DRIVES

20 MB, 65 MS, 5T-225 $225.00
WITH MCT-HDC CONTROLLER $269.00
WITH MCT-AT-H CONTROLLER $339.00

F0OMBRLL, 65 MS, ST-238
WITH MCT-RLL CONTROLLER
WITH MCT-AT "H-RLL CONTROLLER

$249.00
$299.00
$389.00

$429.00
$469.00
$539.00

40 MB, 40 MS, ST-251
WITH MCT-HCC CONTROLLER
WITH MCT-ATFH CONTROLLER

BO0MBRILL. 40 MS, ST-277
WITH MCT-RLL CONTROLLER
WITH MCT-AT'FH CONTROLLER

FULL HEIGHT DRIVES

30 MB, 40 MS ST-4038 $559.00
80 MB. 28 MS ST-4096 $895.00

$499.00
$549.00
$639.00

INTERFACE CARDS FROM
MODULAR CIRCUIT TECHNOLOGY

DISPLAY ADAPTORS

MONOCHROME GRAPHICS CARDO $59.95
TRUE HERCULES COMPATIBILITY SUPPORTS LOTUS 12

# PARALLEL PRINTER PORT CONFIGURES AS CPT1 OR
LPT2 ® USES VLSICHIPS TO ENSURE RELIABILITY

MCT-MGP

ENHANCED GRAPHICS ADAPTOR $149.95
100% IBM COMPATIBLE PASSES IBM EGA DIAGNOSTICS

# 256K OF VIDEO RAM ALLOWS 640 X 350 IN 16 OF 64
COLORS 8 COMPATIBLE WITH COLOR AND

MONOCHROME ADAPTORS

MCT-EGA

COLOR GRAPHICS ADAPTOR $49.95
COMPATIBLE WITH {BM GRAPHICS STANDARDS

® SUPPORTS RGB. COLOR & COMPOSITE MONOCHROME
8 640 320 X 200 RESOLUTION. LIGHT PEN INTERFACE
MCT-CG

MULTIFUNCTION CARDS

MONODGRAPHICS MULTI 110 $119.75
TOTAL SYSTEM CONTROL FROM A SINGLE SLOT!

& CTRL 2 FLOPPY'S, SERIAL. PARALLEL. GAME PQRT
CLOCK CAL @ RUN COLOR GRAPHICS SOFTWARE ON A
MONOCHROME MONITOR

MCT-MGMI0

MULT!I 1/0 FLOPPY CONTROLLER %79.95
A PERFECT COMPANION FOR OUR MOTHERBOARD!

# SUPPORTS UP TO 2 360K FLOPPIES. 720K WITH DOS 3
= SERIAL. PARALLEL. GAME PORT. CLOCK CALENDAR
MCT-MIO

MIO-SERIAL—2ND SERIAL PORT $15.95
MULTI 1'0 CARO $59.95
USE WITH MCT-FH FOR A MINIMUM OF SLOTS USED

= SERIAL PORT. CLOCK CALENDAR WiTH BATTERY BACK
UP = PARALLEL PRINTER PORT ADDRESSABLE AS LPT
ORLPT2

MCT-10

AT MULTIFUNCTION CARO $139.95
ADDS UP TO 3 MB OF RAM TO YOUR AT

® USER EXPANDABLE TO 1 5 MB. OR 3 MB WITH OPTIONAL
PIGGYBACK BOARD (0 K INSTALLED) @ INCLUDES
SERIAL AND PARALLEL PORT

MCT-ATMF-MC PIGGYBACK BOARD
ATMF SERIAL-2ND SERIAL PORT

$29.95
$24.95

ATMULTI 110 CARO $59.95
USE WITH MC™-ATFH FOR MINIMUM OF SLOTS USED

= SERIAL PAF ALLEL AND GAME PORTS ® USES 16450
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPS
MCT-ATIO

ATIO-SERIAL—2ND SERIAL PORT

MEMORY CARDS

576K RAX CARO $59.95
A CONTIGUOUS MEMORY SOLUTION IN A SHORT SLOT

# USER SELECTABLE CONFIGURATION UP TO 576K

® USES 64K 8 256K RAM CHIPS {ZERO K INSTALLED)
MCT-RAM

EXPANOED MEMORY CARD $129.95
MB OF LOTUS INTEL MICROSOF T COMPATIBLE MEMORY

FOR AN XT & CONFORMS TO LOTUS INTEL EMS @ USER

EXPANDABLE TO 2 MB # CAN BE USED AS EXPANDED OR

CONVENTIONAL MEMORY, RAMDISK AND SPOOLER

MCT-EMS

MCT-ATEMS AT COMPATIBLE VERSION  $139.95

DRIVE CONTROLLERS

FLOPPY INSK CONTROLLER $29.95
QUALITY DESISN FOR SINGLE SLOT CONTROL OF 4
FLOPPY'S @ INTERFACES UP TO 4 FDD S TO AN 1BM PC
OR COMPATIBLE @« SUPPORTS BOTH DS DD AND DS QD
WITH DOS 3 2

MCT-FDC

$24.95

1.2 MB FLOPPY (ONTROLLER $69.95
ADD VERSATILITY AND CAPACITY TO YOUR XT

® SUPPORTS 2 DRIVES. BOTH MAY BE 360K OR 1 2 MB

®= ALLOWS DA"A TO FLOW FREELY FROM XT S TO AT'S
MCT-FDC-1.2

FLOPPY/HARO CONTROLLER $139.95
X1 SYSTEM STARVED FOR SLOTS? THIS CARD FREES ONE
UP = INTERF/CES UP TO 2FDD S & 2 HDD S CABLING
FOR 2 FDD ' HDD & SUPPORTS BOTH DS DD & DS QD
WITH DOS 3 2

MCT-FH

AT/FH CONTROLLER $149.95

FLOPPY HARD DISK CONTROL IN A TRUE AT DESIGN

# SUPPORTS UP TO 2 360K 720K 1 2MB FDD'S AS WELL
AS 2HDD S USING STANDARD CONTROL TABLES
MCT-ATFH

RLL DISK CONTROLLER

IMPROVE SPEED AND STORAGE OF YOUR AT
COMPATIBLE & SUPPORTS UP TO 2 RLL HARD DISCS AND
2 FLOPPY DRIVES @ SUPPORTS 360 720 1 2 MB
FLOPPIESIN5 25835

MCT-ATFH-RLL

$199.95

INBOARD 386/PC
$895.00

UPGRADE YOLR XT TO A 386 FOR LESS THAN $1000

#® 16 MHZ PROCESSOR REPLACES 8088 & 1 MB
INSTALLED & =XPAND 7O 3MB WITH PIGGYBACK CARD
# 5 YR WARRANTY

INBOARD 386, AT
ABOVE BOARD PS 286
ABOVE BOARD 286

$1199.95
$399.95
$369.95

JOR MICRODEVICES, 110 KNOWLES DRIVE, LOS GATOS, CA 95030
LOCAL (408) 866-6200 FAX (408) 378-8927 TELEX 171-110

ORDER TOLL FREE 800-538-5000

COPYRIGHT-1988 JDR MICRODEVICES
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TEAC DISK
DRIVE

IBO0K 53" ORIVE
# RELIABLE DIRECT DRIVE
MOTOR

= DOUBLE-SIDED/

DOUBLE-DENSITY 59995
FD-55B
Ye HEIGHT FLOPPY DISK DRIVES

S5Va" TEAC FD-55G DS/HD 1.2M $129.95
5Ya" FUJITSU M2551A DS/DD 360K $89.95
5Va” FUJITSU M2553K DS/HD 1.2M $119.95
54 DS/DD 360K $69.95
5%a" DS/HD'1.2M $109.95
312 MITSUBISHI DS/DD (AT OR XT) $129.95

ARCHIVE XL

BACK UP 10 MB IN 40 MINUTES!
® EASY TO-USE MENU DRIVEN
SOFTWARE
= USES STANDARD
QIC DATA FORMAT
® FULL & INCREMENTAL
BACK-UP \
# PARTIAL & FULL RESTORE
AR 5240 XT FOR XT'S 8 AT'S
AR 5540 AT AT S ONLY 2X FASTER
TAPE NOT INCLUDED
TAPE CARTRIDGE—40 MB  $24.95

20MB HARD DISK
ON A CARD

‘349

& SAVES SPACE AND REDUCES POWER CONSUMPTION

= IDEAL FOR PC S WITH FULL HEIGHT FLOPPIES

= LEAVES ROOM FOR A HALF LENGTH CARD IN
ADJACENT SLOT

JUST A NOTE TO LET YOU KNOW THAT MY
SALESPERSON, HELEN MORSE, AT YOUR
COMPANY HAS BEEN VERY HELPFUL AND
COURTEOQUS. THIS IS A PLEASANT CHANGE
FROM MOST TELEPHONE SALESPEOPLE | DEAL
WITH. PLEASE PASS MY THANKS TO HELEN.
I PLAN ON DOING FREQUENT BUSINESS
WITH JDR AS MY NEW COMPANY, ODEM INC,
GETS GOING, AND HELEN'S ATTITUDE AND
HELPFULNESS ARE A MAJOR REASON WHY |
LIKE DOING BUSINESS WITH YOU. ’

R.CK.
BENSALEM, PA

;EDE“‘S\“N

ga ¥ £
961 o
OUBLE-;EQQE
Y
c\

|’_l,‘\|38
(lNl{:E pLENDS ®
s

l[

TINEN

U.S. AND CANADA

8861 H3AWIAON

1

—_
ury



 BUILD YOLR OWN SYSTEM

10 MHZ XT
COMPATIBLE

55‘55‘50

INCLUDES SERIAL PORT 2 PARALLEL
PORTS. CLOCK'CALENDAR AND GAME
ADAPTOR. RUNS COLOR GRAPHICS ON
A MONOCHROME MONITOR

& MOTHERBOARD

& 256K RAM MEMORY

# 135 WATT POWER SUPPLY

DVER 20,000 JOR SYSTEMS
HAVE ALREADY BEEN BUILT.
EASY TDO ASSEMBLE IN JUST 2
HOURS WITH A SCREWODRIVER.
SAVE MONEY AND LEARN
ABOUT YOUR COMPUTER AT
THE SAME TIME.

12 MHZ AT
COMPATIBLE

TURBO 4.77/8 MHZ

& 4.77 OR 8 MHZ OPERATION WITH 8088-2 & OPTIONAL
8087-2 CO-PROCESSOR

# FRONT PANEL LED SPEED INDICATOR AND RESET
SWITCH SET SUPPORTED

# CHOICE OF NORMAL TURBO MODE OR SOFTWARE
SELECT PROCESSOR SPEED

MCT-TURBO

® 8 SLOT (2 EIGHT BIT. 6 SIXTEEN BIT) AT MOTHERBOARD

# HARDWARE SELECTION OF 6 OR 8 MHZ

» 1 WAIT STATE

® KEYLOCK SUPPORTED. RESET SWITCH, FRONT PANEL
LED INDICATOR

® SOCKETS FOR 1 MB OF RAM AND 80287

= BATTERY BACKED CLOCK

MCT-ATMB

EPROM
PROGRAMMER

$ 12995

PROGRAMS 27XX & 27XXX EPROMS UP TQ 27512

& SUPPORTS VARIOUS PROGRAMMING FORMATS AND
VOLTAGES

SPLIT OR COMBINE CONTENTS OF SEVERAL EPROMS
OF DIFFERENT SIZES

8 READ. WRITE, COPY, ERASE CHECK AND VERIFY

#» SOFTWARE FOR HEX AND INTEL HEX FORMATS
MCT-EPROM

MCT-EPROM-4 4 GANG PROGRAMMER $189.00
MCT-EPROM-10 10 GANG PROGRAMMER $299.95
MCT-PAL PAL PROGRAMMER $269.95
MCT-MP PROCESSORPROG. $199.95

RADIO-ELECTRONICS

-
—

COPYRIGHT 1988 JDR MICRODEVICES

$99.95

MOTHERBOARDS

12 MHZ MINI 80286

® 6 MHz. 10 MHz {0/ 1 WAIT STATE). 12 MHz {

& FLIP-TOP CASE a R,
sg1017° v oA ton %
. - It # MONOCHROME MONITOR £Eq yrZIVE.I
T o R LY ] TAIVUrE LLOW
- b B 1 MB 386 APE g0 E Vs
ﬁ l :;Lzoh;g:l;-co/\’;?DDRFI‘:/vEECONTROLLER 3 65 :rEp.By -sws you
L | SRS 2298 AN e Ta B
“ S Eh s aT R AR sysﬁ Mp"'l')la
RO O s a EJe iR houy e ¥
/ﬁa-'s" WL \ e e eveoo 09T

& AT FLOPPY HARD CONTROLLER
& MONOCHROME MONITOR
& MONOGRAPHICS CARD

%399.95

WAIT STATE)

® USES ZYMOS ASIC'S FOR LESS CHIPS, GREATER

RELIABILITY

& SUPPORTS 256K - 1024K MEMORY

= RE-CHARGEABLE HIGH CAPACITY NI-CAD BATTERY
# 6 16-BIT SLOTS. 2 8-BIT SLOTS

# MOUNTS IN STANDARD XT CASE

MCT-BATMB-12

MoeaMEEIE RERBIMOTEREOZRD 28795 MCT-BATMB 6/10 MHZ MIN) 80286 BOARD  $389.95
3 | <
80286 6/8 MHZ %379.95 16 MHz MYLEX 386 %1649.00 . -

1 MB RAM ON BOARD

8 SLOTS. 2 8-BIT. 6 16-BIT

SUPPQORTS 80287 MATH CO-PROCESSOR
SUPPQORTS 80387 W/ADAPTOR

64 KB CACHE FOR NEAR 0 WAIT STATE
USES AMI BIOS

MCT-386 MB
MCT-386 MB-4 4 MB MEMORY INSTALLED $2649.00
MCT-386 MB-MCB MATH CO-PROCESSOR

ADAPTOR BOARD

$149.00

DEVELOPMENT TOOLS
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JDR Microdevices®

JDR MICRODEVICES. 110 KNOWLES DRIVE. LOS GATOS, CA 95030
LOCAL (408) 866-6200 FAX (408) 378-8927 TELEX 171-10

R TOLL FREE 800-538-5000

R ety YT oY\ 2}

10 MHz SINGLE CHIP X

5,2 95

# SINGLE CHIP USES LESS POWER. IMPROVES RELIABILITY

& KEY SELECTABLE SPEED. 4 77 MHz OR 10 MHz

# 2 3TIMES FASTER THAN A STANDARD

# RESET SWITCH, KEYLOCK AND SPEED POWER,
INDICATORS SUPPORTED

MCT-TURBO-10

8 1 YEAR
WARRANTY ON
MLT PRODULCTS

= 30 DAY
MONEY BALK
GUARANTEE

8 TOLL-FREE
TECHNICAL
SUPPORT

® NEXT DAY AIR

SHIP AVAILABLE

MasterCard

CONTINENTAL U.S. AND CANADA



Radio fhaek Parts Plaee
g2 HOLIDAY VALUES FOR BUILDERS AND FIXERS!

Save With “Hotline” Order Service

e Your Radio Shack store man-
ager can special-order a wide
. w variety of parts and accesso-
T ries from the Radio Shack
warehouse—tubes, ICs,
phono styli, diodes, crystals,
Sams PHOTOFACTS® and
more. No postage charges, no
minimum order. One-week
service on most items.

Get Your Novice Ham License—

19% =l

Take Advantage of the
New Voice Privileges

Radio Shack’s Novice Exam Study Package will help you pass the
test. It includes two cassettes for self-paced Morse code learning
plus practice questions and answers. Get on the air! #62-2402

Speech/Word Recognition IC

995

| Understands
[ Seven Commands

VCP200. Explore leading-edge technology—voice recognition!
Recognizes spoken commands regardless of the person
speaking—five motion commands and two on/off commands. Ana-
log input—no external A-to-D conversion is required. 20-pin DIP
with data. #276-1308

Harness the Power of the Sun

(1) NEW! Flexible Solar Cell. High-tech breakthrough! This amorphous
silicon alloy-on-stainless steel cell is efficient and rugged. Produces up to 1.2
VDC at 65 mA. 3Vax17/s” #276-138 ... . ... ... . ... .. ... .. .. 5.95
(2) Sotar Energy Project Set. Just the thing for models and school science
class. Includes solar cell prewired to DC motor, color wheels, propeller,
informative project booklet. #277-1201 .. ... ... ... ... .. ... .. 9.95

Safe Handling for Sensitive ICs
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(1) IC Inserter/Extractor Set. #276-1581 ... . .. ... ... ... .. ... 6.95
(2) IC Pin Straightener. #276-1594 . ... ... ... .. ... . . ... .. ... 2.99
(3) Static-Draining Wrist Strap. #276-2<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>