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TEK

2236 100 MHZ
OSCILLOSCOPE

THE ANSWER

BY ANY MEASURI

100 MHz scope, counter, timer,
multimeter: All one integrated system.

100 MHz dual
time base scope.
3.5 ns risetime;
sweeps from 0.5 s
to 5 ns/div; aiter-
nate sweep; *2%
vertical/horizontal
accuracy; vert-
ical sensitivity to
2mV/div@

90 MHz.

9-digit fluores-
cent display.
Digitally accurate
readouts accom-
pany the CRT
waveform. Error
messages and
prompts also
appear on the

Gated measure-
ments. Use the
scope’s intensified
marker to measure

Dc volts and ac frequency, period,

Auto-ranged,
auto-averaged
counter/timer.
Frequency, period,
width, delay time,
A-time, plus total-
ize to more than

8 million events

Auto-ranged
DMM. Use floating
DMM side inputs
with up to 5000-
count resolution.
Get precise read-
outs of average dc
and true RMS volt-
age. Measure

display.

Now make measurements
faster, easier, with greater

accuracy and user confidence.

The Tek 2236 makes gated coun-
ter measurements, temperature,
time, frequency, resistance and
voltage measurements push-
button easy. You see results con-
currently on the 9-digit numeric
readout and CRT display.

its complete trigger system
includes pushbutton trigger view,
plus peak-to-peak auto, TV
line, TV field, single sweep and
normal modes.

coupled true width and to count
RMS volts. Mea- events within
sured through the specified portions
Ch 1 scope input. of the signal.

—with 7 digits resistance from
plus exponent milliochms to
displayed. gigohms.

At just $2650; the 2236
includes the industry’s first 3-year
warranty on all parts and labor,
including the CRT.

Integrated measurement
system. 3-year warranty. 15-
day return policy. And expert
advice. One free call gets
it all! You can order, or obtain lit-
erature, through the Tek National
Marketing Center. Technical per-
sonnel, expert in scope applica-
tions, can answer your questions
and expedite delivery. Direct
orders include probes, operating

1-800-426-2200

manual, 15-day return policy, full
warranty and worldwide service
back-up.

Order toll-free:
1-800-426-2200
Extension 57

In Oregon call collect:
(503) 627-9000 Ext. 57
Or write Tektronix, Inc
P.O.Box 1700
Beaverton, OR 97075

wWwWw americanradiohistorv com

Tektroni:

COMMITTED TO EXCELLENCE

Copyright ©1984. Tektronix, Inc. All rights reserved. TTA-324-1. *U.S. Domestic price F.0.B. Beaverton, Oregon. Price subject to change



HX1000

When you need to hear the
action from wherever you are,
Regency delivers. Our portable
scanners keep you in touch
with the local news. Whether
it’s bank hold ups, three alarm
fires, weather, business,
marine radio, or aircraft calls,
Regency portables bring you
the on the scene action. While
it's happening from where it’s
happening . . . in your
neighborhood.

PROGRAMMABILITY WITH
A CHOICE

Regency offers you two new
exciting keyboard
programmable hand held
scanners. First there’s the
HX2000 20 channel, no crystal
scanner. It offers UHF

and VHF ranges with the
important addition of 800 MHz
and aircraft frequencies. And
with features like search and
scan, priority, liquid crystal
display, and selectable search

Re ency hand

.e. all the actior

HX750

increments, the HX2000 is a
sure winner.

[f you don’t need the extended
coverage, there’s the HX1000.
It let’s you cover your choice of
over 15,000 frequencies on 30
channels at the touch of your
finger. No crystals are
necessary. Six band coverage,
search and scan, priority
control, and a liquid crystal
display with special
programming messages and
clock are all part of the
package. And with the sealed
rubber keyboard and die-cast
aluminum chassis, the HX1000
is the most rugged and durable
hand held on the market.

CRYSTAL-CLEAR

If you don’t need all the
‘eatures of programmables, but
you want the convenience of
portability, we've got you
covered. Our two crystal
controlled hand held scanners,
the HX650 and HX750, offer

CIRCLE 261 ON FREE INFORMATION CARD
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HX650

six channels, individual
channel lock outs, LED
channel indicators, step
control, two antennas and an
adaptor/charger. Both cover
VHF high and low, UHF and
“T" public service bands, with
the HX750 offering the
additional coverage of VHF
aircraft band.

DECIDE FOR YOURSELF

Your Regency Scanner dealer
would be happy to give you a
free demonstration of these
and other new Regency
Scanners. Stop in today. Or,
write Regency Electronics,
7707 Records St., Indpls., IN
46226.

A

S

ELECTRONICS, INC.
7707 Records Street
Indianapolis, IN 46226
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RADIO-ELECTRONICS

uniden
Beancat

Products

Communications Electronics;
the world's largest distributor of radio
scanners, is pleased to announce
that Bearcat brand scanner radios
have been acquired by Uniden Corp-
oration of America. Because of this
acquisition, Communications Elec-
tronics will now carry the complete
line of Uniden Bearcat scanners, CB
radios and Uniden Bandit™ radar
detectors. To celebrate this acqui-
sition, we have special pricing on the
Uniden line of electronic products.

Bearcat? 300-E

List price $549.95/CE price $339.00
7-Band, 50 Channel ® Service Search ® No-
crysial scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ¢ AC/DC
Bands: 32-50, 118-136 AM, 144-174,421-512 MH2.
The Bearcat 300 Is the most advanced automatic
scanning radio that has ever been Offered to the
public. The Bearcat 300 uses a bright green tiuo-
rescent digital display, so it's ideal for mobile
applications. The Bearcat 300 now has these added
teatures: Service Search, Display Intensity Control,
Hoid Search and Resume Search keys, Separate
Band keys to permit lock-in/lock-out of any band for
more efficient service search.

Bearcat® 20/20-E

List price $449.95/CE price $269.00
7-Band, 40 Channei ® Crystaliess ® Searches
AM Aircraft and Public Service bands ® AC/DC
Priority Channel ® Direct Channel! Access ® Delay
Frequency range 32-50, 118-136 AM, 144-174,420-512 MHZ
Find an easy chair. Turn on your Bearcat 20/20
and you're in an airplane cockpit. Listening to all
the air-to-ground conversations. Maybe you'll pick
up an exciting search and rescue mission on the
Coast Guard channel. In aflash, you're back on the
ground listening as news crews report a fast
breaking story. Or hearlng palice and fire calls in
your own neighbgprhood, in plenty of time s you
can take precautions. You can even hear hamradio
transmission, business phone calls and govern-
ment intelligence agencies. Without leaving your
easy chair. Because you've got a Bearcat 20/20
right beside it.

The Bearcat 20/20 monitors 40 frequencies from
7 bands, including aircraft. A two-position switch,
located on the front panel, aliows monitoring of 20
channels at a time.

Bearcat® 210XL-E

List price $349.95/CE price $209.00
6-Band, 18 Channel ® Crystalless ® AC/DC
Frequency range 32-50, 144-174, 421-512 MHz
The Bearcat 210XL scanningradlois the second gener-
ation scanner that replaces the popular Bearcat 210
and 211, It has almost twice the scanning capacity of
the Bearcat 210 with 18 channels plus dual scanning
speeds and a bright green fluorescent display. Auto-
matic search finds new frequencies. Features scan
delay, single antenna, patented track tuning and more.

Bearcat® 260-E

List price $399.95/CE price $249.00
8-Band, 16 Channel ® Priority ® AC/DC
Frequency range 30-50, 138-174, 406-512 MHz
Keep up with police and fire calls, ham radio operators
and other transmission while you're on the road with a
Bearcat 260 scanner. Designed with police and fire
department cooperatlon, its unique, practical shape
and special two-position mounting bracket makes hump
maqunted or under dash Installation possible in any
vehicle. The Bearcat 260 is so ruggedly bullt for mobile
use that it meets military stahdard 810c, curve y for
vibration rating. Incorporated In its rugged, all metal
case is a specially positioned speaker delivering 3 watts
of crisp, clear audio.

NEW!

NEW! Bearcat® 201-E

List price $279.95/CE price $179.00
9-Band, 18 Channel ® Crystalless e AC only
Priority ® Scan Delay ® One Key Weather
Frequency range 30-50, 118-136 AM, 146-174,420-512 MHZ
The Bearcat 201 performs any scanning function you
could possibly want. With push button ease, you can
program up to 16 channels for automatic monitoring.
Push another button and search for new frequencies.
There are no crystals to limit what you want to hear.

NEW! Bearcat® 180-E

List price $249.95/CE price $149.00

8-Band, 18 Channel ® Priority ® AC only
Frequency range: 30-50, 138-174, 406-512 MH2.
Police andfire calls. Ham radiotransmissions. Business
and government undercover operatlons. Youcan hearit
all on a Bearcat 180 scanner radio. Imagine the thrill of
hearing a major news event unfold even before the
news organizations can report It. And the securlty of
knowing what’s happening in your neighborhood by
hearing police and fire calls in time to take precautions.
There's nothing like scanning to keep you in-the-know,
and nobetter way to get scannerradio performance at a
value price than with the Bearcat 180.

Bearcat® 100-E

The first no-crystal programmable handheid scanner.
List price $449.95/CE price $234.00/SPECIAL!
8-Band, 18 Channel ® Liquid Crystal Display
Search ® Limit e Hold ® Lockout ® AC/DC
Frequency range: 30-50, 138-174, 406-512 MHz

The world's first no-crystal handheld scanner has
compressed into a 3" x 7’ x 1%’ case more scanning
power than is found In many base or mobile scanners.
The Bearcat 100 has a full 16 channels with frequency
coverage that includes all public service bands (Low,
High, UHF and “T" bands), the 2-Meter and 70 cm.
Amateur bands, plus Military and Federal Government
frequencies. It has chrome-plated keys for functions
that are user controlled, such as lockout, manual and
automatlc scan. Even search is provided, both manual
and automatic. Wow...what a scanner

The Bearcat 100 produces audio power output of 300
milliwatts, is track-tuned and'has selectivity of better
than 50 dB down and sensitivity ¢f 0.6 microvolts on
VHF and 1.0 microvolts on UHF. Power consumption is
kept extremely low by using a liquid crystal display and
exclusive low power Integrated circuits.

Included in our low CE pric€ is asturdy carrying case
earphone, battery charger/AC adapter, six AA ni-cad
batteries and flexible antenna. The Bearcat 100 is in
stock for quick shipmient, so order your scanner today.

Bearcat® DX1000-E

List price $649.95/CE price $489.00
Frequency range 10 kHz to 30 MHz.
The Bearcat DX1000 shortwave radio makes tuning in
London as easy as dialing a phone. It features PLL
synthesized accuracy, two time zone 24-hour digital
quartz clock and a bullt-in timer to wake you to your
tavorite shortwave station. It can be programmed to
activate peripheral equipment like a tape recorder to
record up to five different broadcasts, any frequency.
any mode, while you are asleep orat work. |t will receive
AM, LSB. USB, CW and FM broadcasts.

There’'s never been an easier way 10 hear what the
world has to say. With the Bearcat DX1000 shortwave
receiver, you now have direCt access to the world.

Uniden® PC22-E

List price $159.95/CE price $99.00

The Uniden PC22 Is 240 channel AM remofe moblle CB
radio. It'sthe answer fortoday's smallercars whichdon't
always provlde adequate space for mounting. Since all
the controls are on the miCrophone, you can stash the
“guts” in the trunk. The microphone has up/down
channel seleCtor, digital display, TX/RX indicator and
external speaker jack. Dimensions: 5% W x 7%" D x
1% H. 13.8 VDC, positive or negative ground.

QUANTITY DISCOUNTS AVAILABLE
Order two scanners af the same time and deduct
19, for three scanners deduct 2%, four scanners
deduct 3%, five scanners deduct 4% and six or
more scanners purchased at the same time
earns you a 5% discount off our super low
single unit price.

Extraneous Sygnats

Extraneous Signals >

pas

Baoth Bandit™ radar detectors feature EDIT ™ the
Electronic Data Interference Termimator that eduts-out
false alarm signals
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Uniden® PC33-E

List price $59.95/CE price $44.00

The Uniden PC33 boasts a super-compact case and
front-panet mike connector to fit comfortably in today’s
smaller cars. Controls: Power & Volume, Squelch;
Switches: ANL. Other features of the PC33 include
Graduated LED "S"/RF Meter, Digital channel indicator.
Dimensions: 6" W x6” D x 1%"” H. £13.8 VDC.

Uniden® PC55-E

List price $89.95/CE price $59.00

The full teatured Uniden PC55 front-panel mike con-

nector makes installation easler when space Is atactor.
It has ANL, PA-CB, Channel 9 and RF Gain switches.
LED“S"/RF meter, TX lite, PA 8 external speaker jacks.
Dimensions: 6" W x6“ D x 1% H. £13.8 VDC.

=g TM
Bandit™ Radar Detectors
Now that everyone else has taken their best shot at
radar detection, the Uniden Bandit™ has done them
one better...with E.D.I.T.;” the Electronic Data
Interference Terminator that actually edits-out
false alarm signals.

The Bandit 55, features aconvenlentbrightness/
dimmer control for comfortable day or nightdriving,
plus a handy highway/city control for maximum
fiexibllitywherever you drive. The Bandit 95 Remote,
is a two-piece modular unit that lets you mount the
long-range radar antenna behind the grill, out of
view. The uitra-compact control unit can then be
inconspicuously tucked under the dash or clipped
tothe visor.Order Bandit55-E for$119.00 each or
the Bandit 95-E Remote for $139.00 each.

OTHER RADIOS AND ACCESSORIES
FB-E-E Frequency Directory for Eastern U.S.A.....$12.00
FB-W-E Frequency Directory for western U.5.A....$12.00

BC-WA-E Bearcat Weather Alert™ $35.00
A80-E Magnet mount mobile antenna $35.00
A70-E Base station antenna $35.00

Add $3.00 shippingfor all accessones ordered at the same time.
Add $3.00 shipping per scanner antenna.
BUY WITH CONFIDENCE

To get the fastest delivery from CE of any
product in this ad, send or phone your order
directly to our Scanner Distribution Center”
Michigan residents please add 4% sales tax or
supply your tax I.D. number. Written purchase
orders are accepted from approved govern-
ment agencies and most well rated firms at a
10% surcharge for net 10 billing. All sales are
subject to availability, acceptance and verifica-
tion. All sales on accessories are final. Prices,
terms and specifications are subject to change
without notice. All prices are in U.S, dollars. Out
of stock items will be placed on backorder
automatically unless CE is instructed differ-
ently. A $5.00 additional handling fee will be
charged for all orders with a merchandise total
under $50.00. Shipments are F.O.B. Ann Arbor,
Michigan. No COD's. Most products that we sell
have a manufacturers warranty. Free copies of
warrantles on these products are available
prior to purchase by writing to CE. international
orders are invited with a $20.00 surcharge for
special handling in addition to shipping charges.
Non-certified checks require bank clearance.

Mail orders to: Communications Electron-
ics;” Box 1002, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 perscanner, radar detectoror
CBor $12.00 per shortwave receiver for U.P.S.
ground shipping and handlingin the continental
U.S.A. ForCanada, Puerto Rico, Hawaii, Alaska,
or APO/FPO delivery, shipping charges are
three times continental U.S. rates. If you have a
Visa or Master Card, you may call and place a
credit card order. Order toll-free in the U.S. Dial
800-521-4414. In Canada, order toli-free by
calling 800-221-3475. WU! Telex-CE anytime,
dial 671-0155. If you are outside the U.S. orin
Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics™ Ad# 070184-E
t Bearcal is a registered trademark of Uniden Corporation.

Copyright® 1984 Communications Electronics

OrderToll Free...call

1-800-521-4414

Al COMMUNICATIONS
ELECTRONICS"

Consumer Products Division

818 Phoenix [ Box 1002 [ Ann Arbor, Michigan 48106 U.S.A
Call TOLL-FREE 800-521-4414 or outsida U.S.A. 313-973-8888
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Electronics publishers since 1908

Vol. 56 No. 1
SPECIAL 63 SERVICING VIDEODISC PLAYERS VIDEO
FEATURE: Part 2. This month, we turn our attention to 91 SERVICE CLINIC
the CED system with a look at how a CED A look at kit building.
player works. John D. Lenk Jack Darr
RADIO
BUILD THIS 41 RF SWITCHER | - 83 COMMUNICATIONS
Gets rid of your video-switching woes and CORNER

51

59

that jumble of cables at the back of your
set. Bob Grossblatt

ATARI GAME RECORDER

Part 2. This month we look at the software
you need lo operate the game recorder.
David A. Chan and Guy Vachon

HIGH-POWER FET AUDIO AMPLIFIER
Part 2. More on this high-performance,
high-fidelity FET amplifier. Reinhard Metz

“Phantom” power.
Herb Friedman

COMPUTERS

COMPUTER DIGEST

A machine-code
development system for
your ZX-81, expanding the
VIC-20, Building the Bio-
Box, and lots more!

Following
page 82

TECHNOLOGY 8

14

75

VIDEO ELECTRONICS

Tomorrow’s news and technology in this
quickly changing industry.

David Lachenbruch

SATELLITE TV

TVRO components. Bob Cooper, Jr.

SATELLITE-TV ACCESSORIES
Add-on devices. Marc Stern

EQUIPMENT REPORTS
28 Radio-Shack Model 4
Personal Computer

Computer Accessories P12
Power Director

31

CIRCUITS AND
COMPONENTS

33

47

67

79

85

87

89

NEW IDEAS
Multiple-outlet control circuit.

ALL ABOUT THERMISTORS

Learn more about how thermistors work,
and how they are used. This month, we’ll
look at the basics. Harry L. Trietley
DESIGNING WITH LINEAR IC’s

Part 8. Op-amp based sinewave, square
wave, and triangular-wave generators.
Joseph ). Carr

HOBBY CORNER

A versatile expansion module for your
calculator. Earl “Doc” Savage, K4SDS
STATE OF SOLID STATE

Get rid of some of those house keys with an
electronic lock. Robert F. Scott

DRAWING BOARD

Doing division with the 4089, and more!

DESIGNER’S NOTEBOOK
How to protect audio circuitry from
overloads. Robert Grossblatt

DEPARTMENTS

114 Advertising and Sales Offices
114 Advertising Index
115 Free Information Card

22 Letters

94 Market Center

38 New Products

10 What's News

ANNUAL INDEX
JANUARY—DECEMBER 1984

To present the maximum number of articles
to our readers, we have not published the An-
nual Index as part of this issue. A 4-page bro-
chure containing this index is available for
those who need one. To get your free copy,
send a stamped self-addressed envelope
(legal size) to:

Radio-Electronics
Annual Index

45 East 17th Street
New York, NY 10003

Any requests postmarked on or before April
30 are free. After that date there is a 50c fee.
Questions and comments about anything other
than the Index that are included with your re-
quest cannot be handled. Send them sepa-
rately to our Editorial Offices.

Radio-Electronics, (ISSN 0033-7862) Published monthly by Gernsback Publications. Inc.. 200 Park Avenue South. New York. NY 10003. Second-Class Postage paid at New York. NY and
additional mailing offices. Second-Class mail authorized at Ottawa. Canada. One-year subscription rate U.S.A. and possessions $15.97, Canada $20.97. all other countries $23.47. subscription

arders payable in US funds only, international postal money order or check drawn on a U.S A, bank. Single copies $1.95.
POSTMASTER: Please send address changes to RADIO-ELECTRONICS, Subscription Dept., Box 2520, Boulder. CO 80322.

1984 by Gernsback Publications. Inc. All rights reserved. Printed in usSaA

A stamped self-addressed envelope must accompany all submitted manuscripts and/or artwork of photographs If their return is desired should they be rejected. We disclaim any responsibility for the
bss or damage of manuscripts and/or artwork or photographs while in our possession or otherwise.
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Buying our reputat

9100

eckman industria!”

(- e

Introducing a broad, new line of multi-
feature, cost-competitive instruments from
Beckman Industrial Corporation™

They're in stock now and as close as
your local Beckman Industrial Corporation
distributor. Just walk in and choose the instru-
ments that provide the features and functions
you need. Then buy them and take them home,
or to work. No more ordering and waiting.

Whichever instruments you choose, you'll
be buying our reputation for high quality and
reliability, plus straightforward, easy operation.

And you'll be getting it all for a very afford-

able price. In fact, you'll
have a hard time finding comparable instru-
ments that offer as much functionality and quality.

All of which makes this line of instruments
an exceptional value.

Choose between our 100MHz or 60MHz
advanced design oscilloscopes. Both provide
professional grade performance. Both also
feature dual time base and three channels.

The UCI10 Universal Counter measures
unit count, period, time interval and frequency
to 100MHz. And the FG2 Function Generator
produces sine, triangle and rectangular waves up
to 2MHz and at continuously variable duty cycles.



jon just got easier.

-.“a\ AND Tiag

\ NTERvAL
A oo

Our new circuit-powered LP10 Logic
Probe is the ideal, low cost way to check TTL,
DTL, HTL and CMOS signals.

The CM20 Capacitance Meter is a low
cost, hand-size meter that lets you measure
capacitance up to 2000uE easily and quickly.

The CT233 AC/DC Current Clamp enables
you to use your digital multimeter to measure
AC or DC current without breaking the wire.

Plus every instrument is designed, manu-
factured, and tested to ensure years of trouble-
free, reliable operation.

And whichever products you buy, service

CIRCUITMATE

"aEQ. RATIO OvER

KHZ

and parts will be
available close to home from your local
Beckman Industrial Corporation distributor.
Now it’s easier than ever to buy the name
with a reputation for the best quality —and
value —in electronic and electrical instruments:
Instrumentation Products Division, Beckman
Industrial Corporation, A Subsidiary of
Emerson Electric Co., 630 Puente Street,
Brea, CA 92621, (714) 773-8111

Bockman

L= = L Y N N 1 ] ]

ndostrial”

©1984 Beckman Industrial Corporation
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Hugo Gernsback (1884-1967) founder
M. Harvey Gernsback, editor-in-chief
Larry Steckler, CET, pubfisher

COVER 1

EDITORIAL DEPARTMENT
Art Kleiman, editor

Brian C. Fentan,
technical editor

Carl Laron, WB2SLR
associate editor

These days, the home TV has become much more than a device for
viewing broadcast TV. Cable-TV, pay-TV, videocassette recorders,
videodisc players, videogames, and personal computers all make use
of the TV for display. That means a tangle of wires, and a constant
hooking up and unhooking of connectors—unless you have a device
like our RF switcher. To learn more about the switcher, including how

to build it, turn to page 41. Jack Darr, CET, service editor
Robert F. Scott,
semiconductor editor

Herb Friedman,
communications editor

Earl “Doc” Savage, KaSDS,
hobby editor

Bob Cooper, Jr. satellite-TV editor
Robert Grossblatt, circuits editor
David Lachenbruch,

contributing editor

Robert A. Young, assistant editor
Julian S. Martin, editorial associate

Byron G. Wels, editorial associate

Lou Frenzel, contributing editor

Bess Isaacson, editorial assistant

PRODUCTION DEPARTMENT
Ruby M. Yee, production manager

ON SALE JANUARY 17 Robert A. W. Lowndes,

editorial production

STEREO-TV

Stereo TV is here at last! Next month, we’ll look at the
technical standards that have been adopted to make
it all possible.

Dianne Osias, advertising production

Karen Tucker, praduction traffic

CIRCULATION DEPARTMENT

OSCILLOSCOPE UPGRADE Jacqueline P. Weaver, circulation
Add a video-sync separator to your oscilloscope. direcior

Rita Sabalis, assistant circulation
UNIVERSAL CASSETTE INTERFACE director
Record your programs on cassette tape via your com- Jacqueline Allen, circulation assistant

puter’s RS-232 port.

Cover photo by Robert Lewis

RESISTOR AND CAPACITOR SELECTION

All about the many different types of resistors and Radio-Electronics is indexed in

capacitors, and when and where each type should be Applied Science & Technology Index

used. and Readers Guide to Periodical Liter-
ature.

AND LOTS MORE! Microfilm & Microfiche editions are

available. Contact circulation depart-
ment tor details.

Advertising Sales Offices listed on page

4.
JRTTN
As a service to readers, Radlo-Electronics publishes avallable plans or information relating to newsworthy products. techniques N\ < o
and scientific and technological developments. Because of possible variances in the quality and condition of materials and m & 2
workmanship used by readers. Radio-Electronics disclaims any responsibility for the safe and proper functioning of reader-built . '

RADIQ-ELECTRONICS

[,

projects based upon or from plans or information published in this magazine.
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77 ¢ 0.3% Accuracy
) e Manual or
Autorange

e 10A + mA Range
¢ Beeper

e “Touch-Hold”
Function

WE CARRY A FULL
LINE OF FLUKE
MULTI-METERS.

IN STOCK NOW

Sale ends Jan. 85

BECKMAN'’S

CIRCUITMATE °
ALL UNDER $100

AVAILABLE NOW. . ..

364 95

Circultmate DM 20—
3v:2-clgit, pocket-size
multimeter; 0.8% Vdc
accuracy, diode test,
hFE test, conductance,
10 amps AC and DC
ranges, auto-polarity
auto-zero, auto-
decimal

379 95

Circuitmate DM-25—
3% dight, pocket-size
multimeter; 0.5% Vac
accuracy, diode test,
capacitance, contlnulty
beeper, conductance,
10 amps AC and o¢

ranges, auto-polarity,
auto-zero, auto-
decimal

369 95

Circuitmate DM-40 —

Il 3'v:-digit multimeter,;
0.8% Vdc accuracy,
diode test, auto-
polarity, auto-zero,
-auto—declmal

3v2-digit muitimeter;
0.5% Vdc accuracy,
dlode test, contlnulé
beeper, 10 amps Al
and DC ranges, auto-
zero, auto-polarity,
auto-decimai

FLUKE"

SERIES
MULTIMETERS

¢ Analog Display ® Rotary Knob ¢ Volts AC &

DC ¢ Resistance to ¢ 32 M{le 10 Amps ¢ Diode
Test e 3200 Counts ¢ Fast Autoranging ¢ Function
Annunciators in Display ® Power-Up Self Test

e 2000 + Hour Battery Life w/ Power Down “Sleep
Mode” » New Test Leads ¢ VDE & UL Approval

*99%| F7995
and free C70

75 holster 73

S m pesE0y * 0.7% Accuracy

i X’S{c‘,‘:gl,gg e Autorange Only

* 10A + 300 mA e 10 Amp Only
Range

* Beeper N E W !

BECKMAN
CIRCUITMATE DM10

$3095

IN STOCK NOW

The DM73 is the smallest digital
multimeter on the market. Its
probe-style design makes it ideal
for taking measurements in hard-
to-reach test areas.

eSmall Size ¢“Touch Hold”
eComplete e®Audible continuity
Autoranging checking

&> OT LINE

JOLL FREE 1 A
3.047
E 800 22 212-730-7030
26 WEST 46th STREET. NEW YORK, N.Y. 10036

THE TEST EQUIPMENT SPECIALISTS

ELECTRONIC

www americanradiohistorvy com

ADVANC




@  RADIO-ELECTRONICS

VIDEO NEWS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

® Super VCR. Although some firms are now
introducing VCR’s in the new 8mm video format,
many Japanese video companies have lost their
enthusiasm for the new small tape and instead
are working to develop Y-inch recorders of vastly
improved quality, while retaining compatibility
with existing formats. While the original thought
behind 8mm was to develop miniaturized units
that will provide quality equal to %-inch, those
companies instead are seeking to apply the new
8mm specifications to Y2-inch tapes and come up
with vastly better quality in the older compatible
formats.

Those projects are still closely guarded secrets,
but they are aiming at a home machine capable of
400 lines of horizontal resolution, as compared
with about 250 on today’s VCR's, and a 50-55 dB
signal-to-noise ratio, up from 40—45 today. Being
explored is the use of high-band color, similar to
that used in broadcast VIR's, along with metal
tape, new heads, and highly integrated
electronics. Both the VHS and Beta groups are
working toward these super VCR's, which could
be ready in about two years. One of the goals is to
make the new system far superior to anything
that could be accomplished within the 8mm video
format, thereby calming any fears that 8mm will
take over as the standard for home decks and
keeping it relegated to the status of a system for
portable use only.

The key to any improved Y-inch system must
be compatibility, according to Shizuo Takano,
Managing Director of Video Products for JVG,
who is known as the “father of VHS.” Takano
envisions the current Y-inch formats existing for
many years, and being flexible enough to
encompass many signal improvements. Takano
recently told us: “If a completely new format is
ever necessary, it should be when the
broadcasting system is changed”—for example, to
a widescreen high-definition system.

® Cassettes that communicate. Borrowing a
page from 8mm, the Video 2000 VCR system

developed by Philips and Grundig in Europe uses
a notched cassette to let the recorder know how
much tape it contains, so that the display panel
on the VCR can show the time remaining in the
cassette. The 8mm videocassette specifications,
developed by a 122-company committee in Japan,
provides for similar “recognition holes which
make an automatic detection of such parameters
as kind of tape and tape thickness possible.”

The use of notched videocassettes may soon
become universal. The VHS group is now
exploring whether to add such notches to
standard %-inch cassettes, and undoubtedly the
Beta proponents are working on a similar
project. Such a notched cassette could tell the
VCR of the future whether the tape is of an oxide
or metal type and direct it to make automatic
adjustments in bias and signal processing,
retaining compatibility of any future “super VCR”
with current tape types.

A new VHS recorder developed by Grundig for
the European market uses a somewhat similar
cassette identification system to cue a tape-
remaining indicator on the VCR. Instead of
notches, that system involves stick-on bar-code
symbols, which are read by the machine as the
tape is loaded. The Grundig VCR also contains a
special security system—the user punches in any
four-digit code on the keypad. After the cassette is
loaded, the machine won't play unless the code is
re-entered—as a matter of fact, unless the code is
re-entered the cassette can't even be removed
from the recorder. A user who forgets his
security code can have the machine unlocked
only by taking it to an authorized Grundig service
station with proof of purchase. A sticker on the
recorder notifies prospective burglars that the
VCR is totally useless without the four-digit
security code.

The Grundig recorder, which is compatible with
other VHS machines but uses a “U"-type wrap—
around the head drum instead of the standard
VHS “M”-wrap—is expected to be available
eventually in the U.S. R-E
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450 kits and products: solar hot
water systems, all-in-one 16-bit com-
puters, test instruments, amateur radio
gear, self-study courses in computer lit-
eracy and state-of-the-art electronics,
energy conservation and home se-
curity devices, fine stereo components,
color televisions, automotive or marine
aids, home conveniences, robots and
more - things you've always wanted
and needed, right now at low kit prices
from Heath.

For people with imagination, there's
nothing to compare wth the exclusive
thrill of hand-built satisfaction.

e

Heathkit caraLoc
54\2’3/

““m

Ll

Discover the fun of kitbuilding — it's
a great way to relax in your spare time
and share a rewarding pastime with
your whole family. The great kits you
build will reflect the pride of your crafts-
manship, too. The famous Heathkit
illustrated manuals make it easy for
anyone to build reliable, professional-
quality kits.

SEND FOR FREE CATALOG
Our colorful catalog is Free! If coupon is
missing write: Heath Company, Dept.
020-254, Benton Harbor, Ml 49022.
r---------------

II want to “build in" the quality difference.

'Name

Heath Company, Dept. 020-254
l Healhkll' Benton Harbor, M| 49022
Send me the latest free Heathkit Catalog now.

I Address

State

ICity

Heathkit products are also displayed, sold and serviced at 64 Heathkit Electronic

Centers® nationwide. Consult telephone directory white pages for location.
*Operated oy Veritechnology Electronics Corporation, a wholly owned subsidiary ' cL .

of Zenith Electronics Corporation. -764R2 Zip

L---

CIRCLE 86 ON FREE INFORMATION CARD
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WHAT’S NEWS

Library of Congress receives Compact Discs

The Compact Disc Group—in a
special presentation last July 25—
presented maqre than a thousand
compact digital-audio discs to the
Library of Congress. The presenta-
tion included every compact disc
released in the United States to
that date.

The Compact Disc Group is
composed of leading equipment
and record manufacturers, united
to educate the public and create
further awareness of the distor-

e

tion-free sound of the laser-read
Compact Disc.

The discs were officially pre-
sented to Deputy Librarian
William J. Welsh by Leslie Rosen,
Director of the Compact Disc
Group. An 1897 Berliner recording
of John Philip Sousa’s “Stars and
Strips Forever,” recorded just 13
days after Sousa composed the
work, was compared with later
renditions, the finale being a
Compact Disc recording.

WILLIAM ). WELSH, DEPUTY LIBRARIAN of the Library of Congress, receives a Compact Disc
from Leslie Rosen, Director of the Compact Disc Group. Toward the rear, from left to right, are:
John L. Broderick, Deputy Librarian for Research Services, Roger Nichols, recording engineer and
producer, Robert Saudek, Chief of the Motion Picture, Broadcasting and Recorded Sound Divi-
sion of the Library, and RCA recording artist Larry Elgart.

RADIO-ELECTRONICS
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ARRL wants volunteers
as Amateur examiners

With the decision by the FCC to
discontinue administering licens-
ing exams to radio amateurs it be-
comes necessary to develop an

organization of Voluntary
Examination Coordinators (VEC's)
and examiners to administer ama-
teur license exams.

The American Radio Relay
League will serve as a VEC in all the

wWwWw americanradiohistorv com

13 FCC call areas of the United
States. (More than one VEC may
serve in a given call area.) The
League is, accordingly, calling for
volunteer examiners. Those must
hold advanced or extra class li-
censes. Advanced class license
holders may administer only the
exam elements required for the
technical license; Extra class licen-
sees may administer all written el-
ement and international code
tests. (Novice licenses will con-
tinue to be given by novice exam-
iners under the new novice rules.)

Applicants need not be mem-
bers of the ARRL. They must be at
least 18 years old, hold advanced
or extra class licenses, and have no
record of license suspension or re-
vocation.

If you qualify and would like to
be a volunteer examiner in ARRL’s
VEC program, you may request an
application by writing to Volunteer
Examiner Accreditation, American
Radio Relay League, 225 Main St
Newington, CT 06111.

Semiconductor shortage
eases up in 1984

The year-long semiconductor
shortage, which peaked in January
1984—when orders overran ship-
ments by more than 50 percent—
was reported to be dropping off by
early Fall 1984. Some parts, such as
microprocessors, were still re-
ported in short supply but the
shortage of older products had de-
clined sharply.

Part of the greater availability of
many types of semiconductors
may have been due to the seasonal
summer slowdown in sales, es-
pecially of personal and home
computers. In june, 1984, orders
outstripped shipments by 15 per-
cent—in July the difference was
down to 6 percent. R-E



LITTLE
THINGS
MEAN
A LOT

Being the first company to
make solderless breadboards
isn't necessarily what makes
us the best. It’s all the little Leads
things you don’t see, like our won't buckle, clips
spring clip terminals, thatmake won't oxidize, it all adds
AP®PRODUCTS : up to longer life.
ACEBOARDS so Pl Even from the out- see there
big on reliability. ¢ Ju. Side there’s more is more than a pres-

From our larg- ' to an ACEBOARD sure sensitive mount.
est ACEBOARD than meets the It also insulates to prevent
with over 5000 tie 5 eye. Our durable shorts and seals the bot-

points, to a single tie Acetal Copolymer tom of the individual work perfectly, bring it
point block, our spring clip plastic body is a spring clip cells. back to your AP PRODUCTS
terminals give you nothing goodinsulatorwithexcellent It solder shavings from distributor. He'll replace it,
but good, solid contact on dielectric properties. e resistors or com- no hassles,
every connection. They accom- And special manu- | 1.l ] : ponent leads To help you see for yourseif
modate a wide variety of leads  facturingtechniques .1/ dropinto the  what a big difference the little
and have the best electrical intheinsertion of the ! cell, they can’t things make, we're offering
properties, because our spring contacts into the spread into you a 10% discount on the entire
clips are solid alloy, not plated plastic body insure othercelisto AP PRODUCTS ACEBOARD/
nickel. We've even developed that your Breadboard short them out. Breadboard line.
enough normal force to break  will always remain Take a close Just fill out the coupon
through any oxides which couid fiat. Noskimpingor f look at our and present it to your
occur on solder plated leads. planned obsolescence ACEBOARDS. AP PRODUCTS distributor.
You've come to trust our test here.Again, just good AP PRODUCTS
clips for the same reason. solid contact on - - has the biggest

Since one bad connection every connection. and most com- -5
can ruin a whole circuit, we pay  Turnourbreadboard > - plete line of > '
close attention to how well our body over...and you'll dis- ACEBOARD sizes. It's . l '
spring clip terminals sit within  cover another key to it’s also our commit: )
the insulator cell areas. reliability. The ment to you
Spring clip edges are double-sided that if your
never exposed at the adhesive ACEBOARD
insertion window. { foam you'll doesn’t

For the name of the \ —————————————————————— ey ¥V o
distributor nearest you.

B UOLLIFRER (N Sl NEISE,s This coupon is worth 10% off the purchase
o, -2101), i
(in O, cal callect: (216) 354-2101) price of any size ACEBOARD or Breadboard product.

S Offer expires 2/28/85.

Your Name

Address
A P PRODUCTS ) ’
INCORPORATED iy State _ Zip

Dealer Name -

9325 Progress Parkway, Box 540
Mentor, Ohio 44060, (216) 354-2101
TWX: 810-425-2250

In Canada, call Lenbrook Electronics » (416)477-7722

CIRCLE 76 ON FREE INFORMATION CARD

ACEBOARD #

Limit 5 ACEBOARDS or Breadboards pef coupon. Offer valid only al participating A P PRODUCTS distributors. RE185
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Raract! PORTABLE OSCILLOSCOPES

2 (22 .'F-O .,_-a

0
\

MODEL ¥-212 2401.00

DC to 20MHz, 1mV/div, Dual

Trace —— Q56 00  mooeLviosor $1276.00
Feature 6” Rectangular CRT l DC to 100MHz, Quad Trace
Full 2 year parts and labor DC to 60MHz, Dual Trace Delayed Sweep. '
warranty. Delayed Sweep - All prices include full set of

factory probes - up to $120.00
value.

=Polaroid CR-10 Camera

Now you can get an instant
picture in black & white or color
from any oscilloscope screen.
Includes CRT hood.

*Large hoods also available to fit
computer terminals and CAD/
CAM screens.

GLOBAL SPECIALTIES

— R
DP-1 3

DIGITAL PULSER $83.00
® Senses state of node, presets pulse polarity
® Short circuit protected, circuit powered

® Handheld digital signal injector

PROTO-BOARD
® Length=74"
® Width = 4.5"
® 14 pinICcapicity=12
® Terminals = 248
® Tie points = 1240

B i $34.95

AN AN

GLOBAL SPECIALTIES -
TRIPLE OUTPUT POWER SUPPLY [ "GN TriPLE OUTPUT
POWER SUPPLY

WODEL 1301 $219.00 - B
® Fully regulated triple output e = LP-1
@ Fixed SVDG, 1A MODEL 1650 $319.00  oigirac Losic prose $19.95
5 VDC to 18 VDC .5A ® Use 1050 ns 10 MHz
¢ V2 -5VDCto18 VDC 5A ® Functions as three separate ® Circuit powered, portable
® Fully automatic current limiting supplies ® Compatible with most logic families
® Exclusive tracking circuit
M) ELECTRO INDUSTRIES. INC ® Fixed output 5 VDC, 5A
Prechilom Teoy nstrume TR e Two O to 25 VDG outputs at 0.5A DIGITAL CAPACITANCE METER
® Fully automatic, current-limited ® Battery operated
SUPPLY overload protection s ShoghiLop Sepey
: e Range 1 PF to 2,000 UF
® <+ and — terminals of each output ® 0.2% basic accuracy
$'| 25 00 are fully isolated, in all modes
. ® All three outputs may be con- MODEL 3000
- nected in series or parallel for
MODEL 3002A/0-30 ¥DC/0-2A higher voltage or current $139.00
CALL US TOLL FREE @ Master Charge ADD FOR SHIPPING AND INSURANCE
@ VISA 8 COD A . SO O$ZT0I00 suwpwswrs sosmpupnite $4.50
1 -800-7 3 2-345 7 @ Money Order $251.0010$60000............. $6.50
IN CALIFORNIA TOLL FREE @ Check @ $501.00t0 $75000............. $8.50
$751.0010$1000.............. $12.50
1 -800-2 7 2-4225 COD's extra (required 25% deposit) over $100%.00 ................ $15.00
RAG ELECTRONICS, INC. /21418 Parthenia Street/ Canoga Park, CA91304/1-818-998-6500

H/Smith QHITaCH! (@D [ . | &l ONEJFIC

C|RCLF 280 AN CDEE IMENADLATINAAM hA
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06K CORROAs N

DATACAM @z

| Precision Test Instr:
I vl

™), ELECTRO lNDUSﬂlES INC. IFLUKE'

l : “ GLOBAL SPECIALTIES
® (’ HAMELS

GIANT 14th ANNIVERSARY SALE!

[FoUKE]
— ()

70 SERIES MULTIMETERS

73 $85.00 75

® 0.7% Accuracy

$99.00

® 0.5% Accuracy

® Analog Display ® Rotary
Knob @ Volts AC & DC ® Resis-
tanceto ® 32 M ® 10 Amps @
Diode Test ® 3200 Counts @
Fast Autoranging ® Function
Annunciators in Display ® Power-
Up Self Test ® 2000+ Hour
Battery Life w/Power Down
“Sleep Mode” ® New Test Leads
e VDE & UL Approval

1 $129.00

0.3% Accuracy

® Autorange Only ® Manual or 0 Manual or
® 10 Amp Only Autorange Autorange
® 10 A+ 300 mA e 10A + mA Range
Range ® Beeper
® Beeper e “Touch-Hold
Function

WE CARRY A FULL LINE OF FLUKE MULTI-METERS,
COUNTERS, AND DIGITAL TEMPERATURE METERS

F

Y2 DIGIT MULTIMETER

dB measurements
Basic dc accuracy 0.4%;

True RMS
High-speed Beeper

Frequency measurements to 200KHz

10wV, 10 nA and 10 mQ sensitivity

MOOEL 8060A

$349.00 &

( >_: ’-_-l'—“ﬁ;;@a

PORTABLE OSCILLOSCOPES

MODEL 88-5705

$899.00
DC to 4A0MHz

Vertical and horizontal deflection
accurate within £2%. CRT accelera-
tion voltage 12KV. 3 channels,

6 traces. High precision calibrator
(£ 1%). Fastest sweep rate: 10 ns.

® High sensitivity 1 mv/div

® CH1 signal output

® Beam finder

® Delayed sweep

® Alternate time base

MODEL $8-5702 | ;535.00

DC - 20MHz, 5 mV/div

Dual trace

6 inch rectangular internal graticule
CRT.

Includes 2 each x1/x10 probes and
full tactory warranty; 2 years on parts,
labor and CRT.

Audio Sine/Square

Wave Generator
® Distortion trom <0.03%
® 10 Hz to 1 MHz

LAG-120A

$259.95

o PreCISION

FUNCTION
GENERATOR

MODEL 3010

Sine, square and triangle output

Variable and fixea TTL outputs

0.1 Hz to 1 MHz in six ranges

Typical distortion under 0.5% from 1 Hz to 100

kHz
Variable DC offset
VCO input for sweep tests

MULTI-FUNCTION
COUNTER

\IZ

5 Hz to 125 MHz

8 Digit LED Dispiay

Period Measurement 5 Hz to 2 MHz
Totalizes to 99,999,999 Plus Overflow
Frequency Ratio Mode

Time Interval Mode

Switchable Attenuator & Low Pass Fiiter

RELAY VOM . .

5-way pretectien

$49.00

MODEL W¥-532A

Fast relay opens input circuit on overload
Lamp indicates when relay is open
Easy-access battery compartment and test-
lead storage

High-accuracy: £2% DCV, £3% ACV

3-to-1 ranges (like VIVM)

Large, 5%" mirror meter

Front panel and meter scales coded in 3
colors for quick function identification

e Battery-condition indicator for overioad
protection circuit

VARIABLE
TRANSFORMER

$145.00  wooeL 3pnr010V

RAG CARRIES THE COMPLETE STACO
VARIABLE TRANSFORMER LINE

CALL US WITH YOUR REQUIREMENTS.

& Polaroid \IZ

PRIMELINE €3STACT

o CO TION CARD

e aErun

P N e L L
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Changes in the TVRO industry

DISH

FIXED
MOUNT

IN THE LAST INSTALLMENT OF THIS COL-
umn, we looked at the business
opportunities presented by the
home-TVRO industry today. We
also took a backward look at the
basic hardware contained in the
system with a sort of “then-and-
now” comparison of how hard-
ware developments have paced
rapidly expanding equipment
sales. This time we’ll look at the
individual components that make
up those systems.

TVRO components

The first home-TVRO systems,
bought by genuine consumers
(not “technology buffs” who'd
purchase anything new and excit-
ing) were extremely cumbersome
to operate. Not only that, one seg-
ment of the system was missing
from the equipment line-up: the
“dish mover” or motor-drive unit.
* Publisher, CSD magazine

MOTORIZED
MOUNT

ANTENNA
CONTROL

b

FIG. 1

(it had not yet been invented, nor
would it be until late in 1980.)

Early enthusiasts who built or as-
sembled their own systems were
seldom satisfied to watch pro-
gramming from a single satellite
for long. After all, part of the fun
and excitement was being able to
“cruise the skies” looking for ac-
tion. With cable programming
concentrated on a single satellite
(F1 in 1980), the 20 or so channels
emanating from its transponders
were entertaining, but were hardly
alt that was in the sky.

Those early TVRO owners talked
glibly about picking up 30 or 40
channels as if they were all easily
accessible from an easy chair. Of
course, they were not. In fact, to
receive programming beyond the
first 20 or so channels, somebody
had to go out in the yard and
“wrestle” with the antenna be-
cause the original mount was of

www americanradiohistorv com

BOB COORPER, JR.*
SATELLITE EDITOR

the fixed variety, as shown in Fig. 1-
a (not exactly a “consumer friend-
ly” product!).

Motor drives have been trou-
blesome parts of TVRO systems
since they first appeared commer-
cially in the fall of 1980. The earliest
drives (available as retrofit devices
for virtually any polar-mount style
dish) were simple devices that had
a three-positions switch (OFF, EAsT,
and wesT).

The switch connected to a
motorized jack-screw actuator
(see Fig. 1-b) that mounted be-
tween the dish and the post
portion of the polar mount. The
post was stationary (they hoped!),
while the dish would pivot when
pushed or pulled by the motor-
driven jack screw. If the dish and
mount were capable of tracking
the Clarke orbital belt, the motor
would provide the remote-con-
trolled push/pull action to drive
the dish through the belt. Simple
enough, but there were many
problems.

The earliest motorized mounts
were not designed for frequent
use—moving the dish on the
mount quickly proved they
weren’t. Poor calculation of
weights and loads resulted in ex-
tremely heavy strains on the small
motors chosen to rotate the jack-
screw actuators. The jack screws,
in turn, proved too lightweight
and they soon bound-up under
the strain.

Needless to say, the first year of
motorized dish-mounts was a dis-
aster and those who purchased
those units probably junked them
within a few months. It took amul-

continued on page 20



PREVENT

Introducing the complete line of
Flameproof Resistors from New-Tone Electronics.

NTE Flameproof Resistors are the
latest addition to NTE's line of quality
components. They’re designed to
provide you with a premium quality
replacement device... that won’t flame
out or short even under the most severe
overloads.

Our resistors range in capability from

1/a Watts to 25 Watts with resistance
values from .10 to 1.5 Megohms.
They're totally noncombustible with a
metallic resistance material between a
nonresistant core and a special ceramic
outer cover.

NTE Flameproof Resistors are the ideal
replacement components for electronic

games, telecommunications, medical,
data processing, military, broadcast and
home entertainment equipment.

Don't take chances with your expensive
equipment. Use NTE Flameproof
Resistors ... they handle the current.
Look for NTE's full line of quality
replacement parts in the bright green
polybags and
cartons at
your nearest
distributor.

NEW -TONE ELECTRONICS, INC.
44 FARRAND STREET - BLOOMFIELD, NEW JERSEY 07003
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Only NRI Gives You This Kind of Training
_ and Equipment.
Only NRI Gives You So Much Professional
Preparation For a TV/Audio/Video
Servicing Career.

Get complete, thorough instruction

Build this 25" Heath/Zenith Color TV with 112 in the theory, servicing, and repair of

channel tuning system, infrared remote control, TV, VCR, video disc players, audio
advanced sound system, and in-set space phone. k ’ )

equipment, AM/FM receivers, an-
tenna systems, home video cameras,
projection TV,
and more with
65 easy-to-
digest, bite-
size lessons.

See servicing techniques demon-
strated in close-up detail. Graphic
presentations make theory and sys-
tems come alive on NRI Action Vid-
eotapes covering VCRs, disc players,

Learn how to diagnose prob-

and TVs. lems using a professional
3%-digit digital multimeter. Learn servicing and
Exclusive NRI Action Audio in- adjustment tech-
structions talk you through its niques with this

Perform challenging state-of- )
the-art electronic experiments complete operation and use. 6-hour, remote con-

and demonstrations using your trol videocassette

NRI Discovery Lab®. recorder you get as
part of your training.

wWWw americanradiohistorv com



Only NRI gives you so much prac-
tical training with equipment you
learn on and keep. You learn by do-
ing. That’s the way to make it inter-
esting, that’s the way to make it
enjoyable, that’s the way to get the
hands-on experience and know-how
you need.

Hands-On Training For
Real Bench Experience
and Priceless
Confidence

You start with experiments and
demonstrations on the unique NRI
Discovery Lab. You learn basic cir-
cuit wiring and soldering tech-
niques, and then quickly move on to
more advanced concepts as you come
to understand electronic theory,
solid-state devices, digital systems,
and microprocessors. You learn by
actually building and observing the
action of circuitry you’ll be working
with in real-life situations.

Exclusive NRI Training
On Videotape

In addition to profusely illustrated
lessons, you get NRI's Action Audio
cassette to “talk” you through the
use and operation of the professional
digital multimeter you receive as
part of your equipment. Even more
exciting are your NRI Action Video-
cassettes. ..videotaped lessons that
show you graphic presentations of
electronic systems, vivid closeups of
servicing techniques and profes-

sional “shortcuts” to study and
replay as often as you want.

You Get TV, VCR,
DMM and More
Equipment
To Keep

You also build your own
25" Heath/Zenith color
TV, a state-of-the-art unit
that includes infrared
remote control, a Time Control Pro-
grammer, and the incredible Ad-
vanced Space Phone that lets you
telephone from your chair. Using the
videocassette recorder that’s in-
cluded as part of your training, you
learn how to adjust, service and re-

pair these fast-selling units. Your
front-loading VCR features up to
6-hour recording capacity, remote
control, and programmable touch-
button tuning.

The digital multimeter you re-
ceive is a truly professional instru-
ment. You use it in the experiments
throughout your course and as a key
servicing tool on the job. Using the
meter along with the NRI Discovery
Lab, you’ll learn how to measure
voltage, current and resistance and
how to diagnose all types of servic-
ing problems.

Advanced
Systems
Demand
Advanced
Technicians
for Service
and Maintenance

The art of TV/Audio/Video servic-
ing has taken quantum leaps into
the future. Now, successful techni-
cians must understand advanced
concepts like digital control, elec-
tronic tuning, laser video discs,
microprocessors, and more. NRI
gives you the training you need for
success. . . state-of-the-art concepts
and practical, hands-on experience
working with the kind of
equipment you’ll en-
counter on the job.

7 Decades of
Teaching
Electronics
Skills
At Home
NRI is the oldest,
largest, and most
successful school
of its kind in
the world. It has pioneered and re-
fined the teaching techniques that

L7

make learning at home the NRI way
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one of the most economical and effec-
tive methods ever conceived. You
learn at your convenience as a class
of one, backed by skilled NRI in-
structors and carefully designed les-
sons that take you a step at a time
toward your goal. No time away
from your job, no night school grind,
no classroom pressures. Yet your
training is thorough and complete,
with a foundation of hands-on ex-
perience unequalled by any other
training organization.

= e, Send For Free
V Catalog
Covering 12
3 Electronics
Courses

Our 104-page catalog gives you all
the details. In it, you'll find a sum-
mary description of every lesson,
and photos and specifications for
every item of equipment included in
your course. You'll also learn about
other fascinating career opportuni-
ties in the world of electronics. . .
Microcomputers, Industrial Elec-
tronics including robotics, Commu-
nications, and more,

Mail the postage-paid card today
for your free copy. See how com-
pletely and how thoroughly NRI gets

you started on your
tomorrow
today.

NRI SCHOOL OF
ELECTRONICS

McGraw-Hill Continuing
Education Center

3939 Wisconsin Avenue
| . Washington, DC 20016
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SATELLITE TV

continued from page 14

titude of field failures to get sup-
pliers thinking about the strains
being placed on the system.

To complicate things, just as the
mechanics of the system were
being ironed out, a firm in Tulsa,
Oklahoma introduced a drjve sys-
tem with a built-in programmable
memory. The user simply pro-

grammed several satellite loca-
tions into the unit using a two- or
three-digit code and the control
box “remembered” where the sat-
eflites were.

As you might expect, that de-
velopment brought with it an en-
tire new wave of problems.
Memories would fail (forget)
when there was a power failure or
glitch. Dish positioning would be
knocked off by a degree or two by
a glitch. Power surges would wipe
out memory entirely, and the user

SATELLITE TV/

The First

Five Years!

THE MOST COMPLETE report on the mushrooming
home ‘TVRO' industry ever compiled, written as only the
‘father of TVRO' could have prepared. More than 1000
pages (!) tracing the complete story. of home TVRO,
lavishly illustrated with equipment photos, schematic
diagrams, equipment analysis reports. Bob Cooper,
the first private individual to own and operate a TVRO
(1976 has collected and polished hundreds of indi-
vidual reports into a unique ‘collector's edition” which
clearly explains the TVRO phenominon in North Amer-
ica. From Coop's first 20 foot ‘monster’ dish to the
present day 5 foot ‘C-band’ TVROs, the fascinating
growth of TVRO equipment and its legal status unfolds
for you.

THIS TWO VOLUME SET totaling more than 1,000 pages is available for the first time
to readers of Radio-Electronics at special discount pricing. Originally sold at $100
per two-volume sef, a limited supply is now available ONLY through this advertise-
ment. PLUS, you will also receive a special extraordinary bonus; the 200 page (+)
October 1984 edition of CSD/Coop’s Satellite Digest. This very special edition of
CSDis a best-seller in the TVRO industry, with the most comprehensive collection of
TVRO facts and figures ever compiled. Combined with the 1,000 page ‘CSD
ANTHOLOGY' report, you have instant reference to everything you will ever need to
know about the state of the home TVRO industry. Itis MUST reading for every person
in, or thinking about ‘getting into," any segment of the home TVRO world.

c;o-'l %
sarmiurs PR
pioesT

NAME

—___SEND CSD ANTHOLOGY/2 Vols. + CSD Bonus.
. SEND CSD October "84 Special Issue ONLY.

COMPANY

£ ADDRESS
CiTty

STATE 2IP

Payment: $60 US funds (Anthology + Bonus), $15 US funds
& CSD Oct. ONLY; payable “CSD ANTHOLOGY."

Shipping charges pre-

TVRO dealer *“Starter Kit"”
available

Bob Coopers CSD Magazine has ar-
ranged with a number of TVRO equip-
ment suppliers to provide a single-
package of material that will help intro-
duce you to the world of TVRO dealership.
A short booklet written by Bob Cooper
describes the start-up pittalls to be avoid-
ed by any would-be TVRO dealer, in addi-
tion, product data and pricing sheets from
prominent suppliers in the field are In-
cluded. That package of materiat is free of
charge and is supplied to firms or individu-
als in the electronics service business as
an introduction to the 1984/85 world of
selling TVRO systems retall.

You may obtain your TVRO Dealer
Starter Kit free of charge by writing on
company letterhead, or by enclosing a
business card with your request. Address
your Inquiries to: TVRO STARTER KIT,
P.O. Box 100858, Fort Lauderdale, FL
33310. That kit not available to individuals
not involved In some form of electronics
sales and service.

would be forced to re-program the
memory. The probhlems seemed
endless.

Fortunately, virtually all those
early problems are now behind us.
Modern drives have memories
that remember, infrared or UHF
wireless remote-controls, and
“floating” gimbel-type brackets
that transfer the load of the dish
away from the motor-driven jack
screw. They also have the ability to
interface to fully remote-con-
trolled receivers, as well.

As recently as 1983, dealers were
reporting in annual TVRO-dealer
surveys that “dish movers” were
their most frequent problem
causers. That's not true anymore.
However, pricing still continues to
be surprisingly high for that
portion of the system.

At dealer pricing levels, simple
“east-west” systems with a single
switch control run in the $300 and
up range. More elaborate systems
with memories can cost twice that
amount, while those with full re-
mote-control capabilities may cost
a dealer.

Perhaps the most significant
signs of maturity in the TVRO in-
dustry are the warranties now at-
tached to motor-drive and control
systems. One yearis standard, and

RADIO-ELECTRONICS
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some offer even longer full-
coverage protection.

Next month, we’ll look at more
component changes. R-E

paid. Enter order to: CSD Anthology, Radio-Electronics
Magazine, 200 Park Av. S., New York, NY 10003; or call
305-771-0505 for credit card orders ONLY.

www americanradiohistorv com



OK's Hot Tip for Desoldering Problems
SA-6 DESOLDER IRON

Revolutionary new electric desoldering iron combines the ease and
portability of a hand-held, manual, desolder pump, with performance of
an industrial desolder station. This unique AC powered compact tool
features portable, one-hand desoldering eliminating the need for
separate soldering iron and desolder pump. No shop air required.
Essential for all tool kits, field service technicians, and repairmen, as well
as production applications. Vacuum chamber is easily removed for
cleaning or replacement. Replacement tips available. Tool is supplied
with SAT-6-059 tip, diameter .059 inch (1,5mm).

FEATURES:

e Self contained suction power and heating element.

® Economical.

e Lightweight 40z. (113gm:s).

® Compact size 10 Y inches (26¢

® Replacement nozzles avqﬂqb .

o DEL NG
SA-6-115
SA-6-230
NOZZLE

SAT6-059
SAT-6-070

3455 Conner Street, Bronx, New York. 10475, USA
Telex 125091 OK NYK. Telex 232395 OK NY UR.

Phone (212) 994-6600.




LETTERS

CORRECTION

In “All About Power Supply Cir-
cuits”, Radio-Electronics, July 1984,
| believe an error exists in the
schematic shown in Fig.4. The cap-
tion for that figure states that Figs.
3 and 4 are equivalent. Please note
that diodes D1 and D2 are con-
nected “across” the whole second-
ary of T1, whereas diodes D3 and
D4 are “across” only one-half the
winding. Therefore, —V out will
be one-half that of +V out, sup-
posedly. However the circuit
shown in Fig. 4 would not work
well because the cathode of D3 is
grounded.

| enjoy your magazine very
much, as long as you do not go
“computer happy.” | was a fan of
Popular Electronics, but they went
crazy over computers and that
turned me right off (I'd rather
switch than fight)! Please, mini-
mize your articles on computers.
Let's continue to have good mate-
rial on phone accessories, control
circuits, timer circuits, and such,
along with explanations of how
various circuits function. For ex-
ample, the “All About Power Sup-
ply Circuits” article was great.
EDWARD BALASKI
Torrington, CT

WRITE TO:

LETTERS
Radio-Electronics
200 Park Ave. South
New York, NY 10003

An error certainly does exist in
Fig. 4. The caption describes what
was supposed to be there. But, as
you indicate, diode D3 is shown
incorrectly. Its cathode should be
connected to the bottom of the
transformer.—Editor

SERVICE MANUAL NEEDED

| enjoy your magazine very
much and | eagerly await the first
of the month for the latest issue so
that | can see what new projects |
can build and find what new infor-
mation | can use.

Perhaps some of your readers
can help mie. | have a Sansui AU

Versatile Lab Power Supply

CABLE CONVERTER

PRICE SLASHERS

RADIO-ELECTRONICS

. MODEL 3002A

® 0-30 VDC at 0-2A ¢ Excellent Regulation ¢ Ripple
& Noise — 500 uV RMS e Built-in Short-Circuit and
Overload Protection

Model 3002A features continuously adjustable current
limiting and precision constant voltage/constant current
operation with “automatic crossover” This lab-grade unit
can also be used as a current regulated power source.
Options: 10-Turn Volitage and Current Controls, $25.00 ea.
(can be ordered individually).

Also available.. TRIPLE MIGHTY-MITE LAB POWER

SUPPLY: Three Fully Regulated DC Outputs; two
0-25V/0.5A and one fixed 5V/3A, Variable Tracking &

Independent Modes, Dual Panel Meters. Other models
to 60 VDC, to 12A.

TERMS: Check, Money Order or COD. COD’s $2.00 extra.
Add $3.50 for shipping & insurance in 48 states. Please
contact our Sales Department for other shipping rates.
Minois residents add 7% sales tax.

~=, Free Literature On Request

\““ELECTRO INDUSTRIES
4201 W. IRVING PK., CHICAGO, IL 60641
312/736-0999

N
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e 60 Channel Capacity e TV On-Off Feature
e PL.L. Tuning ® Infra-Red Wireless

* 6 Channel Memory Remote Control

ony $5995

FACTORY REFURBISHED

-

* MasterCard & Visa Add 5%

® Checks - Allow 14 Working Days

e Freight Charges: Sent Collect T
 Order 20 or More - Freight Prepaid /

® Special Price on New Factory Fresh Units - $69.95
e Warranty Not Valid After 15 Days From Receipt

OTHER MODELS ALSO AVAILABLE
Jerrold JRX-3 $49.95°
Jerrold RSC-3 $39.95°
Jerrold DRX-3 $69.95°

* Reconditioned Units With 30 Day Warranty

Phoenix Electronics
1 Midwood
Allendale, NJ 07401
(201)848-8229




HITACHI
Cat. No. V-355

OFF-THE-SHELF DELIVERY
® ®
Descrl tlon Its thin, light, compact design features a large 6 inch rectangular, internal graticule
CRT with percent calibrations, autofocus, scale illumination and photographic bezel.
Reward Eliminates distortion and parallax. High performance. Most cost effective scope around.
e T S e e Tt e S et e R R s .

B MASTERCARD ®VISA ®COD ®MONEYORDER MECHECK

C.0.D’sextra(required 25% deposit) ® Add $8.50 forshippingandinsurance ® N.Y.Stateresidents add appropriatesales tax

Fordham (8o0) 645-9518

260 Motor Parkway, Hauppauge, New York 11788 In New York State Call 800-832-1446

THE MOST WANTED|
0SCILLOSCORE. .

HITAGHI

a9 Miz Dual Trace

wWWwW americanradiohistorv com

G861 AHVNNVI

[\
rxY



RADIO-ELECTRONICS

3900 amplifier that is not operat-
ing. | need a schematic or, better
yet, a service manual for the unit,
but the Sansui distributors are un-
able to get it for me. In addition,
neither Sam’s Photofact nor the
Radio College of Canada list the
appropriate schematic. | am hop-
ing someone can help me.

BRIAN COLLINS

3179-138th Ave.

Edmonton, Alberta, Canada T5Y
1R1

EXPANDING THE ZX81

I was working on a project in
which an output line is turned al-
ternately high and low under com-
puter control using a Timex/
Sinclair 7000. When Neil Bungard'’s
article on interfacing the Zx81
appeared in the July 1984 issue of
Radio-Electronics, | felt a modifica-
tion of his circuit was just what |
needed.

| sat down at my computer to
test the program | wrote to accom-

EXPLORE THE
ROBOTIGS AGE...

by reading Robotics Age magazine. Discover industrial, commercial
and experimental robotics. Enhance your technical skills. Robotics
Age explores technological applications,
research and current events in:
® Microprocessor engineering
® Real-time control software

® Mechanics and kinematics

® Vision...and other senses

® Robot communications

* Mobility

® Artificial intelligence

® Practical techniques

Robotics Age is your monthly
journal of intelligent machines.

subscribe today!

YES / Sign me up TODAY for my personal subscription to
e Robotics Age, The Journal of Intelligent Machines.

RE 851
Name
Tide
Womopion Compr
Z 12 bowes 3]
= 24 boswes 345 Address
Z 36 bwes 3463
T T B Town
Canads & Mexico ;
— 11 lswes .}
Tyt oo Zp (ol Code)
= 36 s Y41
— Country
12 bomues 1] bane
Ilum 560 Check or cred cand payment enciosed Payment bonus' Orders accompared by payment wil receme one extra tisue.
M4 Isswes (serface) ‘S;;
4 lnwes (Ar Mad) ] Credit Card bk
36 lawves (mrfxce) 187 Maser Card Card Number
34 wes (Ar Mod) $195
R — - Ervravon Dt
Noa-US. Subscription Rates:
Papabie n US. funds, drawn ona US. bank Subtcrpoon fength
dbe shated owmerd cns o A.A'__"":"' ;
0 US dotars v MaserCard or VA o Toul Amours Enclosed or Charged: § _

RETURN WITH PAYMENT TO: Robotics Age, 174 Concord Street, Peterborough, NH 03458 (USA)

Also available at many local book and magazine dealers.

N
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plish the task. Immediately | ran
into trouble. In spite of using only
even-numbered addresses as Neil
has advised, my program crashed.
Experimentation finally revealed
that the program ran fine using
odd-numbered addresses. Had
Neil mislead his readers? No! The
problem arose because he only
told half the story.

There exists somewhere in the
innards of the ZX87 an NMI (non-
maskable interrupt) generator.
That generator must be on in the
slow mode, but off in the fast
mode. Evidently Sinclair uses the
address line A@ to turn that gener-
ator on and off. | was operating in
the fast mode, so every time the
computer executed an OUT in-
struction to an even address, it
turned on the NMI generator,
causing a crash. Neil must have
been operating in a slow mode, so
every time his computer executed
an OUT instruction to an odd ad-
dress, it turned off the NMI gener-
ator, causing a crash.

The rule then is: In the fast
mode, ourt instructions should
use only odd addresses, but in the
slow mode, our instructions
should only use even addresses.

Another caution: The monitor
uses hexadecimal output ad-
dresses FF, FE, and FD, and hex-
adecimal input address FE. That
means that it will activate output 8
on IC3 and IC4. That could result
in undesired outputs and inputs
by the normal running of the
monitor. Neil has guarded against
that by the decoder circuit using
1C9 and ICl-c. He also has left
open output 8 on I1C3 and IC4.
WALTER E. STYLES
Richmond Area Timex/Sinclair
Users Group
Chester, VA

MANUAL NEEDED

| received some old equipment
from friends, but they did not have
the operating manual. Perhaps
there are some Radio-Electronics
readers who know where | can get
a manual and hopefully a sche-
matic for an Electronic Measure-
ment Corp. tube and transistor
Tester, model 2175.
TOM BRACLETT
22258 Gregory
Dearborn, Ml 48124



SATELLITE STEREO
DEMODULATOR

The correct telephone number
of Video Control, who is offering
kits of parts for the satellite stereo
demodulator described in the Oc-
tober issue of Radio-Electronics, is
(206) 693-3834.

ANTIQUE RADIO CLASSIFIED

There is now a publication that
may interest the growing number
of antique-radio collectors. Begin-
ning in September, 1984 Antique
Radio Classified will feature free
classified ads for buyers, sellers,
and traders of old radios and re-
lated items.

Antique Radio Classified will be
published nationally each month
and will also contain coverage of
upcoming radio conventions,
meetings, and flea markets for the
antique-radio collector.

GARY B. SCHNE!DER
Publisher

Antique Radio Classified
9951 Sunrise Blvd.
Cleveland, OH 44133

INFORMATION EXCHANGE

The Data Processing Amateurs
Society of Quebec is the oldest
such association in Eastern Cana-
da.

The goal of the association is to
have an interesting hobby, and to-
gether to increase our knowledge
and experience. We do our best to
heip beginners with meetings,
courses, demonstrations, etc.

Our members asked us to try
contacting other clubs or associa-
tions in Quebec and surrounding
areas to exchange experiences, in-
formation, and friendship. As over
30% of our members are using
modems, we succeeded in
organizing our own telecom-
munication system: TELESAIQ II.
We are learning a lot with this pro-
ject, and it is not over, because we
do not have full services.

We are negotiating with other
systems and networks to ex-
change services.

Since yours is one of the most
popular publications in the field,
we thought of turning to you for
assistance. We would appreciate if
you could help us by publishing
our address so that other similar

organizations could contact us.
GERALD BOULET

SIAQ

Societe D’Informatique Amateur
du Quebec

C.P. 9242

Sainte Foy, Quebec, Canada G1V
4B1

SCHEMATIC NEEDED
[ recently acquired a B&K model
1075 TV Analyst in need of repair. |
know it needs a horizontal width/
frequency coil, but | have no other

information on the unit itself. |
would hope that one of your read-
ers has a schematic and parts list
for that older device. | am a stu-
dent in electronics and would
greatly appreciate any and all help
other readers could provide.
TERRY B. SCHWARTZ

1864 Eleanor Ave.

St. Paul, MN 55716

POWER-SUPPLY CORRECTIONS
The article, “All About Power-
Supply Circuits,” (Radio-Elec-

Products International Inc.

8931 Brookville Rd.
Silver Sprin% MD 20910
(301) 587 - 7824

Equluament, Tool, & Supplies
for Maintenance &
Service

=
T 800-638-2020

I With every desoldering

system or repair system

ordered, receive free a 70-page
how to repair circuit boards textbook.
A $19.95 VALUE.

CIRCLE 251 ON FREE INFORMATION CARD
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tronics, july, 1984) contained sever-
al significant errors and omis-
sions:

1. The VA rating calculation for a
power-supply transformer is not
correct for the circuits shown. [t
should be: Secondary RMS volt-
age X DCcurrent x 1.2(CT)or1.8
(bridge). Also, the transformer
regulation factor for the typical
small hobbyist transformer is
15-20%, not the 10% stated.

2. The PIV rating for the rec-
tifiers is at least twice the second-

ary voltage, allowing for a safety
factor.

3. 3-terminal regulators can
rarely be used for their rated cur-
rent unless “bolted to an anvil sit-
ting on a block of ice.” Without
any heat sink, those popular1-amp
“tab” regulators are only good for
about 100-200 mA. The heat sink is
what really determines the rating
of most regulators.

4. A good-quality filter capacitor
is important. Audio-grade capaci-
tors, identified by their flimsy

VIEW 8 TRACES ON YOUR SINGLE
OR DUAL TRACE SCOPE WITH THIS
LOW COST DEVICE!!

SPECIFICATIONS

Now you no longer have to spend
thousands on an expensive multi-
trace oscilloscope - our single trace
Hitachi scope combined with this
module will allow you to view up to 8
simultaneously occuring analog or
digital (or both) signals in their real
time and amplitude relationship. The
MPX 101 may be used on any oscil-
loscope, whether single, dual or mul-
tiple traces. Its low cost makes it a
particular favorite for designers, test-
ers, hobbyists and repairmen who
want 1o compare and analyze dis-
played sn?‘nals in a timing dna?ram
format. e controls on the front
panel of the metal case allow you to
vary amplitude and spacing of the
displayed signals.

MODEL MPX101
FULLY ASSEMBLED & TESTED!

‘992

WARRANTY
— Made In The United States -

Inputs: 8 signals plus ground via 9
input leads terminated with alliga-
tor clips

Bandwidth: + 1dB to 5§ MHz

Impedance: 10.9 K

Input Voltage: £ 5V peak (diode
clamped to + 5 Volt supplies)

Output: Staircase waveform summed
with input signals, 0-800 mV
full scale

Step Amplitude: Variable 0 to 150
mV/ step

Signal Voitage: Variable 0 to

150 mV/step @ 5V Input
Multiplex Rate: Switch selectable, 40
KHz or 4 KHz
Impedance: 50 Ohms
Power: 105-135 VAC @ 1 V a
Dimensions: 6.25" x 3.25" x
4.75" (WxHxD)
Operating Temperature: 0-40°C
Weight: 1 1b. 10.5 oz.
Warranty: one year full replacement
warranty from date of purchase
Lighted on/off power switch
Wood grain finished metal case

DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED

E.W.ENGINEERING, INC.

VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED!
6 Herman Drive, E. Granby, CT 06026 (0 203/651-0285
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leads, are not suited for output
currents above %2 amp.

5. Allow adequate ventilation,
especially around the power trans-
former. Keep the filter capacitor
and regulator away from it.

6. To prevent current surges
from blowing the rectifiers, put a
very small resistor in series with
one side of the transformer sec-
ondary (or center-tap, if you are
using it). The value to use is ap-
proximately: (secondary RMS volt-
age)/(20 x rectifier current rating).

7. Safety first! Use a fuse, and
locate it before any switch. Ideally,
use a grounded power cord, and
put the fuse and switch on the
“hot” side of the line.

Finally, a construction tip: for
low-current supplies, a wall-plug
transformer is the safest and usu-
ally the cheapest approach.
ALVIN H. NICHTER
New York, NY

ZX81 DESIGN—OKAY!

I've just built the ZX81 Interface,
(Radio-Electronics, July,1984).

It's an excellent design, but
there is an error in the schematic.
For address inputs through 1C8
(74L5373), A2 comes in on pin 7,
and should leave via pin 6, not pin
5, as shown.

Thank you for the article on the
ZX81. Let’'s have many more,
please!

MERLIN TINKER
Casper, CA

MORE MEDICAL ELECTRONICS

Since you have started printing
articles about medical electronics,
I'd appreciate some more about
the repair of the instruments used
in that field. There seems to be a
dearth of information about their
repair as | have, to this point, only
been able to locate one book on
the subject. Any articles that could
enlighten me further about the
care and repair of electronic medi-
cal instruments, or even justa sug-
gested reading list, would be most
helpful.

ALBERT SHUGZDIS
Arkadelphia, AR

BACKWARD X-RAY
| have read the article by Dr.
Fish, “Electronic Measurement in
Medicine,” (Radio-Electronics,



September 1984) with interest. On
the whole someone outside medi-
cine might not find the article in-
teresting. It is, however very
informative. There is one error of
note in Fig. 5, page 57. The radi-
ograph (X-ray), is printed back-
ward, making some of the labeling
incorrect.

| mention that because | am a
Radiographer by profession and
things like backward X-rays really
stick out.

Keep up the good work. | really
enjoy your magazine.
RONALD J. BOHLAND, R.T.(R)
Toledo, OH

EDITORIAL “AMEN”

| saw your editorial in Radio-
Electronics, September 1984,
“When is a Change not a
Change?”, and | say AMEN! There
are plenty of magazines that tell
about computers—seems like
they all do—and that is the sole
reason | changed to Radio-Elec-
tronics a few months ago from an-
other similar magazine. | am a
circuit guy, not a button pusher. |
realize that computers are great
for the non-technical, but there
are a lot of us who are technical.
Anyhow you get the point.

That particular issue really rang
the bell on articles. 1 liked “Sonic
Motion Detector,” (1 have been
looking for years for this), “Elec-
tronic Measurements in Medi-
cine,” “What's New in Batteries,”
“Squarewave Generator Circuits,”
and the departments were also of
interest.

Congratulations! | think your
courage will pay off!

CHARLES DEMING
Mariposa, CA

AMPLIFIER SCHEMATIC NEEDED

A few years ago, | brought a
Lafayette LA-324A stereo amplifier
from a friend. Last week it burned
up due to a power overload. | am
interested in rebuilding that am-
plifier, but the schematic diagram
is missing from my records. Is
there any reader that can help? |
need a copy of the service manual
or the schematic diagram. I'd ap-
preciate any help from any source.
ARTURO OTERO BRACERO
P.O. Box 2821-5,

San Juan, Puerto Rico, 00903
R-E

When workers aren't there,
business doesn't work.

Eacn year cancer
strikes 120,000
people in our work
force, and causes our
economy 1o lose
more than $10 billion
in earnings. Earnings
that American
workers might still be
generating if they had
known the simple
facts on how to
protect themseltves
from cancer

Protect your
employees, your
company, and
yourself. . .call your
local unit of the

[ American Cancer

Society and ask for
their free pamphlet,
“Helpmg Your
Employees to Protect
Themselves Against
Cancer” Start
your company on
a policy of good
health today!

American Cancer Soclety

feature: : A
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HM 605 60MHz Dual Trace - US$ 965,-

Sensitivity 5mV-20V/div at 60 MHz, 1mV at 5MHz e Automatic
peak-value or normaltriggering to 80 MHz # Delay line ¢ Variable
sweep deiay from 100ns-1s e Timebase range from 2.5s/div to
max. 5ns/div ¢ Unique fast-rise-time 1kHz/1MHz calibratoe o
Bright high-resolution 14kV CRT.

HM204 20 MHz Dual Trace - US$ 758,-

Sensitivity 5mV-20V/div e 1mV at 5MHz e Timebase range
1.25s/div-10ns/div ¢ Automatic peak-value triggering ta 5 MHz
Delay line o Variabie sweep delay e Single sweep mode »
Y-Output e Z-modulation e Overscan indicator e

Unigue 1kHz/1MHz calibrator.

HM203 20MHz Dual Trace - US$ 605,
Western Europe’s best selling 29MHz-Scope! o Sensitivity 2mV-
20V/div ¢ Triggerbandwidth 40MHz ¢ Timebase range .25 -
max. 20ns/div

HM 103 10MHz Single Trace - USS 410,-

Small, compact service scope e Sensitivity 2mV-20V/dive Time-
base range 0.2ps-0.2s/div ¢ TV-V and TV-H triggering.

Modular
System
HM 8000

An expanding

| rangeot.

‘.-”hl-“

For mo:e details
write or call collect;

HARMEILS INC
88-90 Harbor Road - Pcrt Washington N.Y. 750
Phcne (516) 883.3837 - TWX{510) 223.08€9
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EQUIPMENT REPORTS

THE RADIO SHACK (ONE TANDY CENTER,
; Ft. Worth, TX 76102) Model 4 is a
Radio Shack Model 4 e = personal computet that will run
Computer both TRSDOS and CP/M programs
without the need to get into the
guts of the computer and attempt
some rather hairy and complex cir-
cuit retrofits. As such, essentially
the Model 4is a merger of the best
features of Radjo Shack’s Model 11
and Model Il computers.

The computer is available in
three configurations: tape-based
at $799; one disk drive for $1099;
CIRCLE 5 ON FREE INFORMATION CARD and two disk drives plus the op-

tional RS-232 1/O for $1299. We will
concern ourselves only with the

An 8-bit, Z80-based
personal computer

RADIO-ELECTRONICS
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JERROLD

Jerrold Cordless Cable ¢ “THE SOLDER STATION”
Febe SO prter e R

MODEL LCC-58 (Special) S SOLDERING STATION

Il
MODELWTCP-R 7hms
36995 e300

seedi

S ; L= | MODEL DM-2802

*49°

W
The DM2802 Is the smallest digital multimeter on the
\\_\, market. Its probe-style design makes It ideal for taking
measurements in hard-to-reach test area. /

Features Include:
* small size * “touch hold”
e complete autoranging ¢ audible continuity checking

ul" ulirli l‘uj Ff:"i‘::NG CHARGE‘iD aend Purchase Order. Check.
1- L R o oney Orderor C.0.0
ELECTHONICS 16T 161 Sk or Call Toll Free
770 Amsterdam Ave.. New York. NY 10025 :7,?2.,.332;:" :;ggg 800 _223_0826

B Write for FREE 136 page Catalog® MASTER CARD °* VISA in N.Y. State (212) 865-5580

ANY QUANTITY
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The Book-Sized
Microcomputer
That’s A Hands On
Library Of
A  Hardware And
. N Software
&~ A Instruction.

P

A portable learning center. puts hundreds of hands on lessons i The most cost-effective instructional
Learning shouldn't be limited to the programming, system architecture microcomputer on the market.
classroom. That's why we made the ~ and circuit design right at your Today, tight budgets are a fact of life
MicroProfessor lighter and less bulky  fingertips. Your computer skills and doubly so for educators and
than the average textbook. Supported ~ Will increase dramatically as students. At under $200.00 including
by easy-to-understand documen- the MicroProfessor translates Instruction Manual and AC Power
tation, the MicroProfessor leads you important concepts into practical Supply—less than half the price
through dozens of experiments. And experence. of any competitive product—the
with a wealth of accessories to i MicroProfessor is a very attractive
choose from, including a printer, educational resource.

EPROM programming board and For more information about putting

sound arid speech Syniness; the MicroProfessor advantage to work

there's virtually no limit to the kinds ; y
: in your computer education, please
of applications you can try your e or call

hand at.

Custom tailored to a variety
of educational needs.

Whether you're a computer novice

or prodigy, interested in guided

instruction or independent learning,

the MicroProfessor will meet your 195 West E! Camino Real, Sunnyvale

educational objectives. A teachin M California 94097

tool without peelar, the MicroProfesgor ‘Multitech &< Outside California call (800) 538-1542
Unique Microcomputer Products for Education. In California cati (408) 773-8400
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two-disk model because that of-
fers the user the best value; the
others are but way-stations on the
way to two disk drives.
Highlights of the two-disk
Model 4 include 64K of RAM that
can be user-upgraded to 128K, au-
tomatic operation in the AModel 111
mode by simply using Model 11
disks, and a Model 4 mode that
features an 80-column X 24-line
screen with normal and reverse
video, a 4-MHz 780 CPU, and the

ability to run CP/M. Also, the com-
puter will read and write tapes for
the Model 100 “briefcase” comput-
er.

The Model 4 is very similar in
appearance to the Model 11l ex-
cept for color and minor, though
important, keyboard improve-
ments. Replacing the “Mercedes
gray” color of the previous mod-
els—which looks great on a car but
awful on a plastic cabinet—is the
light beige color common to most

Radio Shack Model 4

OVERALL
PRICE

EASE
OF USE

INSTRUCTION
MANUAL

PRICE
/VALUE
1{2]3/4]5l6]7[8]9

Pl T ‘f

A breakthrou

Global Data
Breakout Breadboards.

ow,
reroute data
transmission

lines in any
pattern...

faster than
ever before!

Data Router Breakout Breadboards
from Global Data represent a significant
breakout box design innovation. With
our solderless breadboard interface
area, rewiring, testing and monitoring
data transmission lines is as quick and
easy as slipping a wire lead into a con-
tact point. To change the routing, simply
pull out the wire and insert it into another
contact point. That's all there is to it.

You can reroute signals in any config-
uration, even split signals and multiple
loopback connections. There is a wide
variety of possible interface connections
for up to 24 lines.

Choose from three Data Router
models: Our basic 125 with the unique
Global breadboard interface area, the
225 with 8 LED's for monitoring signals
on any 8 lines, and the 325 with all

of these features plus a gigantic
patchboard area for building test
fixtures, modems,timers and
switches.

All Data Routers have two
sturdily mounted 25
pin RS-232 standard
connectors for simple,
fast installation. The
solderless bread-
boarding area has
nickel-silver contact
points, which assures sound
electrical connections and trouble-free
performance indefinitely. EIA signal
mnemonics are screened on the face of
each Data Router for ready reference.

And, our breakout breadboards are
priced so low that you can always have
several on hand.

Save time, save energy and save
money. Call our Product Availability
Line: 1-800-243-6077 for the name
of your local distributor.

=GLOBAL-DATA=E

" A DIVISION OF GLOBAL SPECIALTIES
An Interpiex Electronics Company

70 Fulton Terrace, New Haven, CT 06512
(203) 624-3103 TWX: 710-465-1227
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modern “high-tech” equipment.
The keyboard, though similar to
the earlier computers, now fea-
tures a real cONTROL key—there is
no longer aneed to hold down the
SHIFT key simultaneously with an
UP-ARROW -OF DOWN-ARROW key in
order to simulate the function of
the conTrOL key. Also, there are
three software-definable function
keys, labeled 1, 2, and ¢3.

The two-disk configuration con-
sists of the basic computer with
TRSDOS Version 6.0 and TRSDOS
6.0 BASIC, two double-density 5%
inch disk drives, 64K of RAM (an
additional 64K of RAM can be add-
ed), and the ROM set from the
Model 111.

If you are wondering about the
Model 11l ROM set, it’s there to let
the Model 4 act like a Model Iil
computer. It works this way: The
Model 4 is meant to handle both
the new TRSDOS Version 6.0 and
the CP/M disk-operating systems,
both of which require that the full
RAM be available from memory
address 0000H. Earlier Radio Shack
computers, on the other hand, lo-
cated their operating (driver) rou-
tines and BASIC, in ROM, in the
first 16K of memory; thus the user-
available RAM was located only in
the upper 48K of memory. When
the user inserts a Model 11l disk,

the Model 4 senses the fact and

automatically switches out the first
16K of RAM and switches in the
Model 11l ROM’s, causing the
Model 4 computer to function as a
Model I11. In that way, Radio Shack
has retained complete com-
patability with the software for
their earlier computer. When the
computer is run in the Model 4
mode, the full 64K of RAM is avail-
able.

Since the Z80 microprocessor
can only address 64K of memory at
a time the 64K RAM upgrade (for a
total of 128K) is bank-switched in



and out by the software. It can be
used as straight additional memo-
ry, or all or part can be used to
function as a simulated disk (RAM
disk), or as a printer spooler. |f you
don't install the optional 64K RAM
expansion, the computer’s
TRSDOS operating system can use
part of the basic 64K of memory for
both RAM disk and spooling.
(Spooling is a way to print and use
the computer at the same time; it
avoids tying up the computer
when printing.)

By itself the Model 4 is a for-
midable machine, but a complete
package consisting of the Model 4,
CP/M (from Montezuma Micro,
Box 32027, Dallas, TX 75232), and
Newdos 80 (for those who use
Model Il and Model | software) is
hard to beat. Newdos 80 is avail-
able from Apparat Inc. (4401 South
Tamarac Pkwy, Denver, CO 80237).
The complete package is ideal for
schools, small businesses, or any-
one who needs a lot of computing
power at a reasonable price. R-E

Computer Accessories
P12 Power Director

End powerline woes, add
powerline conditioning,
and centralize control of
your computer system with
this device.

CIRCLE 6 ON FREE INFORMATION CARD

IF YOUR COMPUTER SYSTEM IS LIKE
most, one of its most apparent
“features” is a maze of powerlines.
Likewise, powering up your sys-
tem might be a task worthy of a
contortionist, what with all of the
reaching and stretching required
to hit all of the power switches. If
so, you may be a candidate for a
product like the P12 power direc-
tor from Computer Accessories
(7696 Formula Place, San Diego,
CA 92121). In addition to alleviating
the above conditions, the unit

provides line conditioning to
guard against powerline glitches.

The power director

The power director provides
three functions. First of all, it is a
six-outlet power strip. Most com-
puter installations have a common
problem—the number of power
cords exceeds the number of avail-
able power outlets. The power di-
rector allows your computer and
all of its peripherals to be plugged
into one central location, eliminat-

ing powerline tangles in the pro-
cess. A single line leads from the
unit and is to be plugged into a
grounded outlet.

Each of the outlets is individually
controlled by front-panel
mounted rocker switches. If you
leave the computer’s and/or pe-
ripherals’ power switches perma-
nently on, you can use those
rocker switches to turn any device
connected to the power director
on or off. Each of the rocker
switches has a pilot light to help

LOW PRICE!!

This DC triple regulated variable power supply
has all the features you couid ask for plus a full 1
year guarantee. Fully adjustable from 1% VOC to
35 VOC! Three completely independent supplies
that offer many advantages! They can be either a
pos. supply or a neg. supply...they can aisoc be
stacked in series so that a 5V and two 15V sup-
plies can total a 35 VOC supply or any combina-
tion of the three...(after one of the terminals is
grounded to give it areference)...for the firsttime
you can now purchase this American made fully
adjustable power supply at a price that is one-
half of what you'd expect to pay!

A QUALITY TRIPLE-REGULATED
POWER SUPPLY AT A LOW,

NOT A
KIT!

MODEL PS101
FULLY ASSEMBLED & TESTED!
REPLACE-

‘1192

- Made In The United States —

FULL 1
YEAR

SPECIFICATIONS
3 outputs:
Fixed 5 VDC 0.2V
2 variable 1% V to 215 VOC
Polarity - floating; can be used as pos. or neg.

Ripple less than 10mV at full ioad,
Regulation < 1% no load to full load,
Line Reguiation <0.2% 108 VAC to 135 VAC.

Current:
Fixed supply 1.0 amp max.
Variable supplies 0.5 amp max.

Protection built in, current limiting, with
thermal shutdown.

Power: 108-135 VAC.

Dimensions: 8% x 3%" x 7%" (WxHxD)

Wood grain finished metai case.

Weight: 4 Ibs., 9 ozs.

Lighted on/off power switch, easy-to-read
Voitmeter and large binding posts.

Warranty: one year full replacement
warranty from date of purchase.

DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED

==

E.W.ENGINEERING, INC.

VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED!
6 Herman Drive, E. Granby, CT 06026 0O 203/651-0285
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you quickly identify which switch-
es are on or off. Finally, there is a
master switch that can be used to
turn on or off the entire system.
Last, and perhaps most impor-
tant, the power director contains
line-conditioning circuitry. The
level of protection afforded by the
unit exceeds that specified by the
1983 |EEE industry guide for surge
voltages in low-voltage AC circuits
(IEEE-587). The surge-suppression
device used in the power director
is General Semjconductor’s

TranZorb. That device responds in
less than a nanosecond to sup-
press transients. An RF filter is
used to handle RF noise. Each out-
let has line-to-line and line-to-
ground protection against voltage
spikes, surges, RF noise, etc.
Other features of the unit in-
clude a digital clock and a media
(5%-inch floppy disk) storage slot.
An option available is a Data Direc-
tor switch box. That switch box can
direct the data from your comput-
er's serial or parallel port to any of

The
Professionals’
Choice

“I started using PTS
tuner and module

repair fifteen
years ago when I
began this business.
And when Junior
Joined the business,
I told bim

about

PT1S.”

Over 80,000 service professionals
depend on PTS for television tuners and
.modules, VCR replacement boards,
CATVYMATV amp repair, and special
PTS produs.

_The reasons are simple.

“ One stop shopping for all makes/all
moxiels.

- Automatic updates for ‘‘bewter than
brand new™ tuners and modules.

- Over 1500 authorized stocking distrib-

utors — one near
Fast 8 hour rebunlm service.

- One year limited warranty.
Quality rebuilts that meet or exceed

original manufacturer’s specifications.

PTS CORPORATION

P.O. Box 272
Bloomington, IN 47402 - i

(812) 824-9331

PTS

“And I told Dad about
PTS VCR boards and
CATV/MATV con-
verters and amps.
Now we both choose
PTS for speed, quality
and new products.”

The world's largest independent electronics rebuilder. cac e ——

Hi7 1M Send for your free PTS Products Guide today!
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up to 3 peripherals.

The unit is rated for a maximum
current of 15 amps and a maximum
power capacity of 1800 watts. A cir-
cuit breaker is used to protect
against problems caused by equip-
ment overloads. The line-con-
ditioning circuitry is rated for a
maximum transient peak-current
of 4500 amps. The RF filter has a
frequency response (stop band) of
0.15 to 30 MHz. The peak-to-peak
power dissipation of the the unit is
rated at 10,000 watts. Maximum
transient voltage is 6000. Clamp
voltage is 276 volts, maximum, at
102 amps. Clamping time, as indi-
cated earlier is less than one
nanosecond.

Computer Accessories P12

OVERALL
PRICE

EASE
OF USE

INSTRUCTION
MANUAL

PRICE
AALUE
1/2]3]4]5]l6|[7 8]0

P

The P12 power director mea-
sures 19%2 x 2% x 13%. It is sized
to fit atop an IBM PC system.
Other models of the power direc-
tor, sized to be stacked with disk
drives, or to serve as a monitor
stand, are available. Those units
have fewer outlets and differing
specifications however. No weight
was specified for the unit, but it is
heavy, as the beige cabinetis made
primarily of steel.

The one major complaint we
had about the unit was the stiff-
ness of the switches. Because of
that stiffness, they were excep-
tionally difficult to operate. Per-
haps that stiffness will ease with
time and use, but we would have
liked to have seen better quality
switches used.

The “manual” that accompanied
the unit was also quite skimpy, of-
fering little besides some basic op-
erating instructions, specifica-
tions, and warranty information.

The P12 power director certainly
does make your computer setup
more attractive and easier to use,
and it has a suggested retail price
of $199. R-E
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Multiple-outlet control circuit

ALMOST EVERY ELECTRONIC DEVICE IS
used with one or more different
accessories. For example, an AM/
FM receiver might have a tape
deck, equalizer, and turntable
connected toit. Or you may have a
video system consisting of a TV
set, VCR, video enhancer/sta-
bilizer, and so on.

Each of those units has its own
power-on switch, which means
that if you want use one or more of
those components in conjunction
with the main unit (receiver or TV
set), you’'ll have to turn on each
component individually. That
means that there is always the pos-
sibility that one or more compo-
nents will be accidentally left on
when you're finished.

There are many ways to get
around that problem—for in-
stance, you could use one of sev-
eral commercially available
switched outlet-strips, which can
cost $15 and up. Those products
(often containing a surge sup-
pressor) are fine for things like
computers; but for other elec-
tronic devices, like stereos or TVs,
they’re simply not needed. There
is, however, another way to go
about it and save some bucks in
the process.

Outlet control circuit

Figure 1 shows a circuit that can
be use to turn on several compo-
nents of an audio or video system
at the same time. The beauty of
that scheme is that it can be built
using a handful of easy-to-get
parts. But that's not all: With a little
imagination and some experi-
menting, it can be made to do the
same things that the commercial
products do, making it more than
worth the parts cost and time
spent building it.

First you should note that the
circuit draws no standby current;
in other words, when a device
plugged into socket SO1 is turned
off, no power is supplied to SO2.
You may be wondering why no
switch is included in the 110-volt
AC line. Well, the answer to that
question will become clear as we
discuss the circuit’s operation.

One more point: T1 is a 6-volt
transformer with its primary and
secondary connected in reverse
(i.e. the secondary in parallel with
R1and the primary feeding the Tri-
ac gate). Resistor R1 is chosen ac-
cording to the load connected to
SO1: If the SO!1 load is 125-150
watts, R1 should be a 1-ohm, 10-
watt unit. For loads of 250-300

jﬂ )SOZ

TRy
200 VOLTS
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NEW IDEAS

This column is devoted to new ideas, Cir-
cults, device applications, construction tech-
niques. heipful hints, etc.

All published entries, upon publication, will
earn $25. In addition. for U.S. residents only,
Panavise will donate their model 333—The
Rapid Assembly Circuit Board Holder, having
a retail price of $39.95. It features an eight-
position rotating adjustment, indexing at 45-
degree increments, and six positive lock posi-
tions in the vertical plane, giving you a full ten-
inch height adjustment for comfortable work-

Ing.

| agree to the above terms, and grant
Radio-Electronics Magazine the right to
publish my idea and to subsequently re-
publish my idea in collections or compilations
of reprints of similar articies. | declare that the
attached idea is my own original material and
that its publication does not violate any other
copyright. | also declare that this material has
not been previously published.

Title of Idea

Signature

Print Name Date

Street

City State Zip
Mail your icea along with this coupon
to: New |deas Radio-Electronics,

200 Park Ave. South,

New York, NY 10003
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watts, use a .5-ohm, 10-watt re-
sistor or you can parallel two 1-
ohm, 10-watt units if desired.
When the device connected to
SO1 is turned off, no current will
flow because that leg of the circuit
is open and therefore, there is no
voltage developed across R1. (Re-
member the power switch on any
device is used to-complete a cir-
cuit.) Because there is no voltage
drop across resistor R1, no voltage
is fed to transformer T1. When the
device plugged into SO1 is turned

on, current flows to SO1 through
resistor R1 causing a small voltage
to be developed across the re-
sistor.

The voltage across R1is then ap-
plied to the secondary of T1 (which
is used as a step-up transformer),
resulting in a higher output volt-
age at its primary. The output from
T1 is fed to the gate of Triac TR1.
When TR1 is turned on, power is
supplied to the load at SO2. That
means that the on-off function of
any device connected to SO2 is

\
e
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COMPUTER PAPERBACK BOOKS

Great Books For The Computer Hobbyist
CHECK OFF THE BOOKS YOU WANT

e e e e e e e e e

controlled by the power switch of
the SO1 load. Therefore, it is not
necessary to include one in the AC
power line.

Additional sockets may be
placed in parallel with SO2 so that
any other device that you may
want to use in conjunction with
the main unit at SO1 may be
powered up in the same manner.
Just keep the 6-amp limitation of
the Triac and the total current re-
quirements of the load in mind
when adding extra sockets. Also,
the current rating of the Triac as-
sumes proper heat sinking. If the
6-amp limit is a problem, you may
want to check into some of the
higher rated Triacs, like those
listed in the ECG Replacement
Guide.

Although it is not necessary, you
may want to add switches in series
with the extra sockets, so that any
device connected to those sockets
may be turned off from a central
location as needed. A final note:
The circuit should be mountedin a
case for safety’s sake. —Theodore
Stern
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MASTER THE NEW ELECTRONICS WITH McGRAW-HILL'S

nEempo
Electmmgs éacga

The fast, easy and low cost way to
meet the challenges of today’s
electronic innovations. A unique
learning series that’s as innovative as
the circuitry it explains, as
fascinating as the experiments you
build and explore.

From digital logic to the latest
32-bit microprocessor, the McGraw-
Hill Contemporary Electronics Series
puts you into the electronic picture
one easy step at a time. Fifteen
unique Concept Modules, sent to you 3
one every 4-6 weeks, give you a
handle on subjects like optoelec-
tronics, robotics, integrated circuits,
lasers, fiber optics and more.

Each Concept Module goes
right to the heart of the matter.

You waste no time on extraneous
material or outdated history. It’s a
fast, efficient, and lively learning
experience. ..a non-traditional
approach to the most modern of
subject matter.

wants
an update in con-
temporary circuits...a
manager or supervisor inan electronics
plant...a doctor, an engineer, a chemist
who finds electronics playing an
increasingly important role in your
work. It’s even for electronics engineers
or technicians who feel their training
needs freshening up. It’s the quickest,
most convenient,

Perform
Experiments
in Contemporary Electronics
Throughout your series, lab-
oratory experiments reinforce every

Unique Interactive Instruction significant point. This

With each module, you receive Sl expenence — & probably least

a McGraw-Hill Action Audio ..dynamic, hands-on "l e i oS
: : demonstrations of = ) ﬂ' P> Y

Cassette. Each tape is a dynamic R " -~ ALl "ﬁ doit. And the

discussion that drives home the key will l?é Ip )?ou mast'e'r' \ & N.., \&' only one that gives

facts about the subject. Your learning principles that apply all | HRE AC ?} L : l you hands-on

‘r:;ﬁ‘u{:“y'o‘;‘.“‘ the way up to tomorrow’s Q 4 o experience.

get this latest VLSI (Very Large 15-Day No-Risk Trial

v Scale Integrated) circuitry. To order your first module with-

In your very first module, you’ll
use integrated circuits to build a digital

out risk, send the postage-paid card

use it through-
out the series to

build clec- . circunt 1 S today. Examine it for 15 days under
b oscillator, verifying its operation with  the terms of the order form and see
corksots a light emitting diode (LED). You’ll how the Contemporary Electronics

learn to identify passive and active
components, understand concepts
common to all electronic circuits.

Series gets you into today’s electronics.
If card has been used, write us for

experience is reinforced through
interaction with vividly illustrated
text, audio cassettes, and actual
electronic experiments. Indexed
binders preserve backup material,
notes, and tapes for convenient
referral.

For Anyone Interested in Electronics

The Contemporary Electronics
Series is designed for anyone from
hobbyist to professional. It’s for you
if you’re looking for new fields of
interest...if you’re a teacher who

wwWw americanradiohistorv com

ordering information.
' I~ McGraw-Hill
e-‘ i Continuing Education Center

I‘}ﬁ . 3939 Wisconsin Ave.
[ ]

Washington, D.C. 20016
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Measures
frequency

(to 1.2GH1\

With period,
period average
and totalize
functions too,
for only $750

Model 1855
$750

The B&K-PRECISION Model 1855
is a high accuracy multifunction
counter with = 1ppm temperature
stability (TCXO), with all these
features:

e 5Hzto 1.2GHz range

¢ 0.5 uS 10 200,000 uS period
range

¢ Totalizes to 99,999,999

¢ Selectable resolution e 8 digit
LED display

* Low pass filter ¢ Display hold

¢ Switchable X1/X10 attenuator

¢ Remote start-up

¢ kHz, MHz, WSEC, Gate and
overflow indicators

For measurements to 520MHz, the
Model 1851, with the same features
as the Model 1855, sells for $575.
Both Models are available for

immediate delivery from
B&K-PRECISION distributors.

o1 PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, Ithnois 60635 - 312/889-9087

International Sales. 6460 W. Cortiand St.. Chicago. IL 60638

Canadian Sales: Atias Electronics. Ontaro
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AUDIO/VIDEO CONTROL CEN-
TER, NEC model AV-200E, per-
forms its audio functions via a 12-
watt-per-channel, built-in stereo
amplifier with tone control, head-
phone jack, and inputs for a tape
deck, tuner, and auxiliary sources
such as a CD player. A sophisti-
cated synthetic-stereo circuit uses
a bucket-brigade device to syn-
thesize a stereo signal from any
mono source.

Video signals are processed
through a full complement of in-
puts and outputs, including in-

puts/outputs for two VCR’s (one
front-panel set; one rear-panel
set), and two AUX inputs—all with
stereo audio capabilities. Monitor
output and a set of inputs and out-
puts for an audio tape deck are
also provided. A switchable image
enhancer improves contrast and
sharpness for either playback or
dubbing purposes.

The NEC model AV-200E is
priced at $199.00.—NEC Home
Electronics (USA) Inc., 1401 Estes
Avenue, Elk Grove Village, IL
60007.

South and Central American Sales.
Empire Exporters, Plainview NY 11803 /

SCANNER, model HX750, is a six-
channel hand-held scanner that
can monitor activity in six popular
bands—including such services as
police, fire, public safety, aircraft,
business, and amateur 2-meter
bands. Channels can be scanned
automatically at about 15-per-sec-
ond, or stepped manually.

Individual channel lock-out
switches temporarily skip over un-
wanted channels. LED’s indicate
which channel is being
monitored.

www americanradiohistorv com

The model HX750 comes with an
AC adapter/charger, a flexible
(“rubber ducky”) antenna, and a
wire antenna. it offers both a built-
in speaker and an earphone jack
for private listening. It can be op-
erated from a 6-volt external DC
power-supply, or four standard or
rechargeable AA batteries (not in-
cluded). Current drain is 16 mA
(stand-by, squeich on) to 70 mA at
full audio output. The unit is FCC-
certified (part 15, subpart C); it
measures 3% X 5% X 1inches and
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weighs approximately nine
ounces (without batteries). It is
priced at $159.95.—Regency Elec-
tronics, Inc., 7707 Records St., indi-
anapolis, IN 46226-9989.

MICROCONTROLLER, the model
R8E is an enclosed, stand-alone
programmable-control system
that features real-world inputs and
outputs. It is configured as a pro-
grammable controller, data logger,
or interface device; both trans-
ducers and AC devices may be
connected directly. Included are
high and low level A/D inputs (8
channels), numerous digital-con-
trol lines, parallel and serial ports,
and solid-state power relays. The

CIRCLE 13 ON FREE INFORMATION CARD

controller is programmed in its
resident BASIC interpreter
through any terminal or CRT; no
“programmer” or host system is
needed. Sockets for up to 16K of
ROM/EPROM or RAM are
provided.

The model R8E runs on 2-volts
DC or 24-volts DC and is priced at
$599.00.—HHS Microcontrollers,
5876 Old State Road, Edinboro, PA
16412.

100-MHz OSCILLOSCOPE, model
1580 features dual time-base cir-
cuitry and 5 mV/div vertical sen-
sitivity over the 100-MHz band-
width with 1-mV/div vertical sen-
sitivity to 50 MHz in the x5 mode.
The V mode can be used to display
two signals unrelated in frequen-
cy. Other features include Z-axis
input; Channel-1 output; cali-
brated delayed sweep; X-Y opera-
tion; Channel-2 invert; 20-MHz
bandwidth limiter, and a variable
trigger hold-off that permits stable
observation of complex pulse
trains.

The user can select from 23 cali-
brated sweep-time ranges from 0.5
s/div to 20 ns/div in a 1-2-5 se-
quence. Sweep time is fully ad-
justable between calibrated
ranges. To allow closer examina-
tion of waveforms, a x10 sweep-
magnification feature is provided.

CIRCLE 14 ON FREE INFORMATION CARD

The triggering circuitry offers
five trigger sources: CH1, CH2, EXT
ernal, uNE, and v mMODE. In the v
mMODE, each waveform displayed
becomes its own trigger, thereby
allowing steady display of two sig-
nals unrelated in frequency. Sig-
nals are displayed on an 8 x10 div
(1 div = 10mm) rectangular CRT
with internal graticule and 16-kilo-
volt accelerating potential.

The model 7580 is priced at
$1,595.00.—B&K Precision/Dyna-
scan Corporation, 6460 West Cor-
tland Street, Chicago, iL 60635. R-E
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ELECTRONIC KITS

INTERNATIONAL, INC
(Formerly PPG Electronics)

EKI
MICRO-MENTOR

Build your own Microprocessor System while 188rning aboul the
latest technology with Ihe New EKI Microprocessor Coursa. With
(his up-to-date course you will compielly bulld. 3tep-by-step. 8
uselul Microprocessor System.  This system uses ihe 8085
mMiCropr ocessor D and (e BY55 support CIP. You will iearn how
MICrocoMputers work and how 10 progrém your Systém using
meching enguage. YOu will aiso be abie 10 intertace your System
with the EKI Speech Synthesizer Intertace Board. enabling your
system 0 taik to youl

COMPLETE COURSE WITH MICROPROCESSOR SYSTEM KIT
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312998
Spesch Synihesizer Kit
389 95
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CATALOG OF ALL KITS

Avallable natlonwlide at your local
electronlics store.

(Or send $1.00 shipping & handling
to address below.)
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INTERNATIONAL, INC.

791 RED ROCK ROAD
ST. GEORGE, UTAH 84770

Call TOLL FREE
1-800-453-1708
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Special Prices for Educators
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Where's Your ELECTRONICS Career Headed?

Yes it’s your move. Whether on a chess board
or in your career, you should plan each move
carefully. In electronics, you can move ahead
faster and further with a

B. S. DEGREE

Put professional knowledge and a COLLEGE
DEGREE in your electronics career. Earn your
degree through independent study at home,
with Grantham College of Engineering. No
commuting to class. Study at your own pace,
while continuing your present job.

The accredited Grantham non-traditional
degree program is intended for mature, fully
employed workers who want to upgrade their
careers . . . and who can successfully study
electronics and supporting subjects through

INDEPENDENT STUDY, AT HOME

Free Details Available from:

Grantham College of Engineering
10570 Humbolt Street
Los Alamitos, California 90720

J¢ -‘J;' et

The Move You Make Today Can Shape Your Future

Independent Home Study Can Prepare You

Study materials, carefully written by the Gran-
tham staff for independent study at home, are
supplied by the College, and your technical
questions related to those materials and the
lesson tests are promptly answered by the Gran-
tham teaching staff.

Recognition and Quality Assurance

Grantham College of Engineering is accredited
by the Accrediting Commission of the National

Home Study Council.
|-

All lessons and other study materials, as well as com-
munications between the college and students, are in the
English language. However, we have students in many
foreign countries; about 80% of our students live in the
United States of America.

Grantham College of Engineering R-1-85
10570 Humbeolt Street, Los Alamitos, CA 90720

Please mail me your free catalog which explains your
B.S. Degree independent-study program.

|
|
|
|
|
Name___ Age =
|
|
|
|

Address
City. State Zip
T e el S S -~
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Get rid of switching woes, and that
“pile of spaghetti” in back of your TV set,
with the “Select-A-Matic” RF switcher.

RF

SWITCHER

IN THE DIM PRE-HISTORY OF THE ELEC-
tronic age, just after the disappearance of
the dinosaurs, the family television set
had but one simple job—displaying
broadcast TV signals (although many of
you probably thought that it was to keep
your children from doing their home-
work).

Not any more.

Today's family television set has a
whole new set of functions. And it some-
times seems that not a day goes by without
the development of yet another device that
uses the tube for a display. Computers,
videodiscs, VCR’s, and videogames all
compete with the simple antenna for ac-
cess to the back of the set. But since the
input on most televisions is limited to the
two little screw terminals for the antenna,
you can find yourself doing a lot of wire
swapping anytime you decide to watch a
tape or blast a few aliens.

That is, unless you build the Select-A-
Matic. That device can take any one of
eight inputs and assign it to any one of
four outputs. Not only will that make it
much easier to organize things, it will also
help eliminate the usual pile of *'spaghet-
ti"* found at the back of the set. Keyboard
entry and a visual display make operation
of the Select-A-Matic a snap. And even if
you don’t have a lot of interest in RF
switching, the theory and design can easi-
ly be incorporated into audio, appliance
control, or just about any area where you
need to choose among several devices.

The theory behind the Select-A-Matic
is evident when you take a look at Fig. 1,

the block diagram of the circuit. One in-
put and one output are selected from a
keyboard, and the control signal that re-
sults is stored in a latch at the selected part
of the circuit. It's really that simple.
There’s nothing exotic in the parts list and
the basic design of the Select-A-Matic is
easy to adapt to a whole host of other uses.

The simplicity of the circuit can be seen
further in Fig. 2, the schematic. Since
we're dealing with eight inputs and four
outputs, there are 32 possible combina-

ROBERT GROSBLATT

tions we have to be able to select. Al-
though there are several ways to handle it,
the most straightforward approach is to
arrange the I/0 in a matrix with the inputs
on the columns and the outputs on the
rows as shown in Fig. 3. Selecting an
input turns on the whole column and se-
lecting an output turns on a whole row.
That scheme routes the selected input ex-
clusively to the selected output.

The easiest way to see how that theory
is translated from ink to electrons is to go

KEYBOARD INPUT SELECT
OUTPUT SELECT
ISOLATION AND
DISPLAY
1/0 1/0 1/0 1/0 RF
BOARD 1 BOARD 2 BOARD 3 BOARD4 [ © INPUTS

! |

%

—V
RF OUTPUTS

FIG. 1—BLOCK DIAGRAM of the Select-A-Matic. The unit can switch things other than RF signals by
modifying the I/O boards to suit the particular application.
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LOGIC INPUT SELECT

L b

T Y VY Ty

SELECT
LOGIC ol A
OUTPUT A MATIC
BELECT | o QUTPUT
{ROWS}
Lo soo OO o
W
SELECT-AMATIC INPUT
{COLUMNS)

FIG. 3—IN THE SELECT-A-MATIC, switching is
handied using a matrix arrangement.

back to the schematic and follow the oper-
ation of the circuit. ICl-a and IC1-b are
half a 4011 quad NAND gate set up as a
gated oscillator running at about 8 kHz.
That simply means that a high on pin 2
turns the oscillator on. and a low turns it
off. The output is connected to the clock
input of IC2, a 4017 decade counter. That
IC sequentially turns each of its cutputs
high as long as pin 13. the ENABLE input,
is held low. When one of the INPUT SELECT
switches. Si to S9. is closed. nothing
happens until that particular output of the
4017 goes high. As soon as it does. one of
the corresponding keyboard diodes, DI to
DY. is forward biased: that disables both
the clock (through ICl-d) and IC2 (by
presenting a high to its ENABLE input).

That same high also stores the selected
column information in IC3. a 4508 dual
quad latch. Although that IC has two sep-
arate quad latches. we've set it up—and
shown it in the schematic—as an octal
latch by connecting the control pins of
each side in parallel. Pins 2 and 14 control
the IC’s inputs. When they're high. data
presented to the inputs will be sicred, and
when they re low. the inputs are ignored.
Closing one of the input switches. there-
fore. selects one of the inputs and stores it
in the “column™ latch. You should also
notice that we re able to get an input-clear
function for free by selecting one of the
4017 outputs that’s not connected to IC3.
That’s taken care of by connecting the
CLEAR IN switch to pin 9, an unused out-
put of the 4017. When it's pressed. eight
lows are stored in IC3. overwriting any
other data that was stored there.

Pins 3 and 15 of the 4508 are the output
control pins. Bringing them low will en-
able the outputs. and making them high
will put the IC in its high-impedance
mode. Since there's no need for that in the
circuit all these pins are connected to-
gether and tied low. permanently enabling
the outputs of all the 4508’s in the circuit.
The importance of that can be seen by
looking at the row selectors, 1C4 to 1C7.
The inputs of those IC’s are all in parallel
and are connected to the outputs of IC3. If
IC3 was allowed to go to its high-impe-
dance state. the inputs of 1C4 to 1C7
would be able to float and. since we're
dealing with CMOS. that is a definite no-
no.

The operation of the row selector is
much the same as the column selector.
Closing one of the QUTPUT SELECT
switches, S11 to S14, causes the selected
IC to store whatever information is pre-
sented at its inputs. Since the outputs are
always enabled, they follow the inputs,
and the selected control signals are avail-
able on the appropriate line of the 32-bit-
wide output bus. Selecting one input and
one output, therefore, will tun on one of
the output, control lines. Since the out-
puts are grouped in four rows of eight
lines, selecting an output for IC4. for ex-
ample, won't change the information
stored in IC5 to IC7, the other output
latches.

Turning off the outputs can be done one
of two ways. You can press the CLEAR IN
key and then select the output you want to
turn off. That will store a low in each cell
of the output latch and turn off everything
controlled by it. Closing switch S10 will
turn off all the outputs as well as clearing
the input latch, IC3. That happens be-
cause all the cLEAR pins of the 4508’s are
tied together and pressing S10 brings
them all high. Ordinarily they're con-
trolled by IC1-c. That gate is set up as a
power-on reset to make sure that all the
latches are cleared when the Select-A-
Matic is first turned on. Resistor RS and
capacitor C2 generate a negative pulse at
power up. The pulse is cleaned up and
inverted by ICl-c, causing a short positive
pulse to be sent through R3 to all the clear
pins of all the latches. After that, the clear
pin is held low unless S10 is closed.

Each of the output control lines go
through a IN914 diode and an LED. Both
of those devices help isolate the digital
control circuitry from the things they're
controlling. The LED's also serve to show
which outputs are turned on, but it’s inter-
esting to note that they 're also used as old
fashioned diodes. The great majority of
the circuits that have LED's in them use
them only as status indicators of one kind
or another and its easy to forget that
they're really diodes. not some kind of
long lasting light bulb. One side benefit of

ISOLATION
CAPACITORS

TYPICAL
AF
INBUT

SCHOTTKY

DIDDE ARTIOAL
= oUTPUT
FROM LOGIC
SELECT OUTRUT
a4
FAOM OTHER LED CURRENT
CAPACITORDIODE SERIES  LIMITER
COMBINATIONS & DG RETURN

FIG. 4—DIODE SWITCHING is used to handle
the RF switching in the Select-A-Matic. Because
they can handle the frequencies involved,
Schottky diodes are used.
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using them like this is they don’t have to
have their own current limiting resistors.
You can't forget about that altogether be-
cause some other part of the circuit can
take care of it

The RF switching of the Select-A-
Matic is a straightforward application of
diode switching. Figure 4 makes it a lot
easier to see what's going on. The input
signal passes through a capacitor to iso-
late the source of the signal from the DC
control voltages generated by the Select-
A-Matic. The next thing the signal sees is
a Schottky diode that does the actual
switching in the circuit. As long as the
Select-A-Matic has the output turned off,
the diode is turned off. When the output is
turned on, the diode is forward biased and
starts conducting. The input RF passes
through the diode, the output capacitor,
and shows up at the output connector of
the Select-A-Matic. The resistor not only
provides the DC return for the Schottky
diode, it also serves as the current limiter
for the LED.

The layout

As you can see, the basic operation of
the Select-A-Matic is easy to understand
and. although were using it to switch RF,
the same approach can be used to switch
just about anything. The PC layout (the
foil patterns for the boards are shown in
Figs. 5, 6. and 7) was designed with the
aim of making the Select-A-Matic as ver-
satile as possible. All the digital control
circuitry is located on the main logic
board (see Figs. 5 and 6). The output bus
shows up at the farend of that board and is
grouped conveniently in four groups of
nine solder pads—the ninth connection is
system ground. If you want to switch au-
dio signals. for example, you only have to
design your analog /O (to replace the RF
/O used by this project) and connect it to
the logic 1/O on the logic board of the
Select-A-Matic.

The I/O boards of the Select-A-Matic
(see Fig. 7) have female connectors (see
Fig. 8) to mate with right-angle male con-
nectors on the logic board making the
assembly of the whole unit a plug-in oper-
ation. The connectors used are header
strips with 0.1-inch spacing. Of course
you can replace the board connectors with
wire, but since we 're switching RF. you'll
have to be really careful about length,
layout. and shielding. The frequencies
being switched by the Select-A-Matic can
go up as high as 800 MHz.. (the top of
UHF). and signa) behavior can get really
strange when you get up in that kind of
rarefied atmosphere. Stray capacitance,
leakage. and some unplanned-for reso-
nance are only a tew of the pitfalls that can
completely foul up the operation of the
circuit. If you take a look at the foil pattern
for the 1/0 boards. you'll see that compo-
nent leads are kept as short as possible and
several options are provided for handling
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FIG. 5—COMPONENT SIDE of the double-sided logic board. The board is shown full sized.

ground.

A ground plane is provided for both the
RF ground, (at the top of the board), and
logic ground. (at the bottom of the board).
The answer to how you should handle this
is a resoundingly unsatisfying *‘it de-
pends.” There are as many theories about
grounding as there are about why the di-
nosaurs disappeared. The best approach is
to try various things and decide what
works best. [t pains us to say this, but as
tar as this problem is concerned, a logical
approach is no help whatsoever. Anvone
who uses a simple dipole antenna for FM
knows that there is a prescribed way to
orient it. They also know that the best
orientation is usually found by bunching it
up and throwing it on the floor!

Pads are provided on the /O board to
connect RF and logic ground as well as
mounting holes if you want to surround all
the components on the RF circuit with a
metal shield. You should use shielded ca-
ble to go from the chassis-mounted F-
connectors at the back of the unit to the
IO boards. There are places on the /O
board to connect the cable shield (sec Fig.
9). But whether connecting the shield
there, elsewhere, or nowhere works best
is something you'll have to find out by
experiment.

For what it's worth, here’s what hap-

pened in our case. We had a lot of trouble
with crosstalk when we first assembled
the Select-A-Matic. We got rid of it com-
pletely by lining the inside of the case
with aluminum foil (see Fig. 10). That tied
together all the RF grounds at the chassis-
mounted F-connectors. We connected the
shield of the cable on the case side but left
itunconnected at the I/0 boards. Jumpers
on the I/0 boards were used to connect the
RF and logic ground. That eliminated all
of our crosstalk problems. If it had not,
the next step would have been to build
shields tor the 1/0 boards—probably with
aluminum foil at first and then with cop-
per foil so we could solder a connection
trom the shield to the board. Fortunatety
that nightmare was unnecessary in our
case.

Since signal strength in our location is
very good, the slight loss of signal
through the Schottky diodes didn’t pres-
ent us with any problem. You may find
that to be different—it all depends where
vou live. In general, signals that come in
well won't be degraded much by putting
the Select-A-Matic in the signal path. I,
however. you're looking at reception
that's marginal even on a good day. vou've
got a problem. You can use the Sclect-A-
Matic to handle home-grown RF from
such things such as VCR’s, videogames,

WWwW americanradiohistorv com
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and the like. but broadcast signals are
probably out of the question unless you
add an RF amplitier to the Select-A-Matic
output lines. That can be a one-transistor
circuit or anything vou need to get the job
done.

Construction

There’s nothing especially difticult
about constructing the Select-A-Matic if
you use PC boards. As previously men-
tioned, the foil patterns for that board. one
ot which is double-sided, are shown in
Figs. 5. 6, and 7: the parts placement
diagrams are shown in Figs. 9 and 1!
Wirewrapping or breadboarding are un-
suitable because of the frequencies run-
ning around the circuit. The breadboarded
version we built worked. but the perfor-
mance of the circuit was terrible. When it
was put on PC boards. noise, crosstalk.
rejection, and all the other things that had
been a problem completely disappeared.
Remember, CMOS digital signals are just
about noise immune—even if vou grind
the wires into the ground with your heel.
Look cockeyed at RF and the whole cir-
cuit can go bananas.

The power supply for the Select-A-
Matic is designed to be located elsewhere.
All you've got is a jack for a small wall
unit that puts out more than 5- but less



-

[

6-3/8 INCHES

FIG. 6—FOIL SIDE of the logic board. The board is shown here full sized.
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SELECT-A-MATIC 1/D
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FIG. 7—FOIL SIDE of the VO board. Four of these
single-sided boards are required.

than 7-volts DC with a reasonably small
amount of ripple. I you use one that's
really noisy. you can put a nice chunky
capacitor across the pins of the jack on the

chassis. If iU's really a problem isolate the
circuit by putting a resistor in series be-
tween the power supply and the Select-A-
Matic—you can use the power jack for
that as well. Since the whole circuit draws
less than 20 mA. a value around 200 ohms
should be in the ballpark. You can also
leave out the protection diode on the +V
line. but it’s always better to be safe than
SOITY.

The switches used in the Select-A-
Matic are soldered directly to the logic
circuit board. They're made by Oak
Switches and the pin spacing on the board
was designed to accommodate them

FIG. B—HEADER STRIPS are used to make the
connections between the 1/O boards and the
logic board.

www americanradiohistorv com
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Those switches are brand new (and a spe-
cial thank you to Henry Richter. Inc. for
providing them to us for use in this proj-
ect). but should be available from most
Oak distributors by the time you read this.
It vou have a hard time finding them. you
can make up a wiring harness and locate
the switches oft the board. The same is
true of LED33. the power pilot-light. Just
make sure vou keep the leads straight and
remember that the current limiter for that
LED. RI14. is located on the board.
When you're assembling the board.
watch the polarity of all the diodes. es-
pecially the Schottky diodes. These are a
lot more expensive than your garden-vari-
ety diodes and it’s distressing. to say the
least. to break one when you solder it. We
used those diodes because they 're tast
enough and have a low enough turn on
voltage to be perfect for UHF mixing.
Although we haven’t tried it. IN914 or
IN34A germanium diodes could be used
as well, but we don’t Know how far up the
spectrum you 1l be able to go betore signal
loss gets excessive. All we can tell you is
they work for channel three but we don™t
know if they can even make the tfrequency

Jjump found around Channel 6. 1f you want
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o try them, go ahead.

Since the Jogic board is doubie-sided.
you'll have to solder feedthroughs from
one side of the board to the other. Thread
hookup wire back and torth through the
indicated holes (marked with an asterisk
in Fig. 11). solder on both sides and then
cut it off. We tried to do all the side jump-
ing on component legs. but there aren’t a
lot of components on the board so there
are quite a few stand alone feedthroughs.

Use IC sockets, caution, and common
sense to keep potential problems from the
board. And make sure you use a low-
wattage iron when you're soldering the
diodes—glass-cased diodes are really
fragile.

One note on the 1/0 board. While there
are four such boards required. only one is
shown in the interest of space. All four
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O boards. Note that only board 1 is shown; four I/
O boards in all are used by the project (see text).

FIG. 10—TO ELIMINATE CROSSTALK, the inside
of the case was lined with aluminum foil.
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FIG. 11—PARTS PLACEMENT diagram for the main logic board. Note that—although not marked by an
asterisk—feed throughs are required at the I/O connections.

PARTS LIST

All resistors Y watt, 5%, unless other-
wise noted

R1, R3, R4, R6—R9—10,000 ohms

R2, R5—100,000 ohms

R14—1000 ohms

R10—R13—270 ohms

Capacitors

C1, C2—.01uF, ceramic disc

C3-C38—12pF, ceramic disc

Semiconductors

1C1—4011 quad nanD gate

1C2—4017 decade counter

IC3-1C7—4508 dual quad Latch

D1-D41—1N914 diodes

D42-D73—5082-2835 Schottky diodes

D74—1N4001 diode

LED1-LED34—miniature LED's

$1-§14—SPST switch, momentary

boards are identical. In other words.
where board | (shown) uses eight 12-pF
capacitors (C3-C10). board 2 (not shown)
uses eight 12-pF capacitors (ClI-CI8)
and so on. A quick look at the schematic
(Fig. 2) should help remove any con-
fusion: which components go on which
board is clearly shown there.

Troubleshooting

It the unit doesn’t work when you get it
all assembled. and it probably won't the
first time. use all the standard trou-
bleshooting techniques. The most suspect
things are mechanical—solder bridges.
bad joints. components in backwards. and
all of the rest of the usual stuft. It every-
thing seems OK as far as that goes, then
start suspecting the components. Is the
clock clocking? Are signals showing up

WWwW americanradiohistorv com

pushbutton (Oak 225)
S15—SPST switch, toggle
J1-J12—F-type connectors, chassis
mount
J13—miniature jack
Miscellaneous: PC boards, aluminum
foil for shield, case, wire, solder, male
header strips, right angle (AP products
929835 or equivalent), female header
strips (AP products 929974 or equivalent),
etc.

A set of the five PC boards, etched and
drilled, but not plated through, is avail-
able from Hal-Tronix, PO Box 1101,
Southgate, Ml 48195. The price is
$39.95. Please add $2.00 for shipping
and handling. Ml residents add 4% tax.

where they should?—but you™ve heard all
of that before. Exercise simple caution
and you shouldn’t have any major prob-
lems (famous last words). Actually,
though. the circuit is simple enough to
severely limit the number of problems you
can have. Save all your energy tor figuring
out how to take care of the ground.

If you find that nothing you do will
solve the kinds of RF problems we talked
about before. you always have the option
of substituting small relays tor the Schot-
tky diodes and capacitors (RF). That kind
of last resort solution should work no mat-
ter what the problem is. And you'll be
able to switch anything—including audio
and video. Another benefit you'll get is
that the coil resistance of the relay will
probably be great enough to work as a
current limiter for the LED's. R-E
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WE ALL KNOW WHAT THERMISTORS ARE.
The name “thermistor™ itself gives us a
good idea: THERMal resISTOR—a de-
vice whose resistance changes with tem-
perature. While you might be familiar
with those devices from building one of
the projects you've seen in Radio-Elec-
tronics that used them, do you really
know how to design with them?
Thermistors are highly nonlinear—and
often only loosely defined—devices.
That’s the reason why even many experi-
enced engineers and circuit designers do
not feel at ease with them. But once you
get familiar with them, you'll find that
thermistors are actually quite straightfor-
ward. That's what this article is for: to

HARRY L. TRIETLEY

help you become familiar with ther-
mistors. This month, we'll study the
basics of thermistors—how they're made,
what types are available, the equations
and specitications that describe them. and
how they typically behave. After we go
through the basics, we’'ll present design
techniques, circuit examples, and ap-
plications ideas.

Thermistor basics

We should start off by saying that not
all devices that change resistance with
temperature are called thermistors. For
example, resistunce thermometers are
made from small. wirewound coils or
from deposited metal films. While they
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ALL ABOUT
THERMISTORS

Here'’s an article designed to make you feel at ease with thermistors.
This month, we’ll look at thermistor basics.

are temperature dependent. they don’t be-
have like thermistors. The term thermistor
is generally reserved for thermally sen-
sitive semiconducting devices.

There are two general classes of ther-
mistors: NTC (Negative Temperature Co-
efficient) and PTC (Positive Temperature
Coefficient). There are two distinctly dif-
terent types of PTC thermistors manufac-
tured. One is produced by means similar
to NTC thermistors. the other is made of
silicon. We will cover PTC's only briefly.
reserving most of the space for the much
more common NTC's. In fact, from this
point on, uniess we specify otherwise, we
will be talking about NTC-type ther-
mistors.




NTC thermistors are narrow-range.
nighly sensitive, nonlinear devices whose
resistances decrease with increasing tem-
perature. Figure 1—a curve relating resis-

TABLE 1— RESISTANCE-TEMPERATURE CHARACTERISTICS OF
TYPICAL NTC THERMISTORS

tance change to temperature—shows Temperature 100Q) @ 25°C 1K@ 25°C 10K @ 25°C 1MEG @ 25°C
typical resistance-temperature charac- —80°C (—1112°F) 14.47K 278.80K 3558K
teristics. The sensitivity is about 4-5%/°C = 70:C (= 94:’:) 7475 132.60K 1694K
(1°C=2.5°F). A wide range of resistance —60°C (-76°F) 4066 66.78K 845.9K
is available, and resistance changes may _igog E:igog fg;i ?gggz gg;gz
be many ohms or even kilohms per de- ~30°C (- 22°F) 846.0 11:35K 135:2K
groe. ~20°C (- 4°F) 538.9 6815 78.91K
) =10°C (14°F) 354.1 4232 47.54K
b 0°C (32°F) 239.2 2710 29.49K 3966K
- 10°C (50°F) 165.9 1785 18.79K 2238K
| 35 - ! 20°C (68°C) 117.7 1206 12.26K 1299K
30 Wil i 30°C (86°F) 85.4 834.0 8194 774.5K
al 40°C (104°F) 63.1 589.5 5592 473.2K
E 2.6 50°F (122°F) 475 424.8 3893 295.9K
« + 60°C (140°F) 36.4 311.9 2760 189.1K
g 0 70°C (158°F) 283 233.0 1990 123.3K
AT SEE! 80°C (176°F) 223 176.9 1458 81.98K
2 90°C (194°F) 17.8 136.2 1084 55.48K
w10 ;ﬂg 100°C (212°F) 14.3 106.4 816.8 38.20K
05 | 110°C (230°F) 623.5 26.76K
o -1 [ ‘ 120°C (248°F) 481.8 19.03K
0 L ] Lt 11§ - 130°C (266°F) 376.4 13.74K
-20 0 20 40 60 80 100 120 140°C (284°F) 297.2 10.05K
TEMPERATURE—DEGREES CELSIUS 150°C (302°F) 237.0 7447

FIG. 1—NEGATIVE TEMPERATURE COEFFI-
CIENT thermistors are very sensitive and highly
nonlinear. Ro may be ohms, kilohms, or

megohms.

Basically, thermistors are semicon-
ducting ceramics. They are formed from
powdered metal oxides (usually nickel
and manganese oxides), sometimes with
small amounts of other oxides added. The
powdered oxides are mixed with water

and various binders to form a slurry,
which is formed into the desired shape
and sintered (fired) at temperatures above
1000°C (1832°F). A conductive metal
coating (generally silver) is fired on, and
leads are added. The finished thermistor is
usually coated with epoxy or glass, or
otherwise packaged.

As you can see from Fig. 2, there is a
wide variety of thermistor styles avail-
able. Those styles include discs and wash-
ers from under 0.1 inch to an inch or so in
diameter, and rods of various dimensions.
Some thermistors are formed first as
large, flat sheets, then diced to form
squares. Very small bead thermistors are
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made by firing a drop of the slurry directly
on a pair of high-temperature platinum
alloy lead wires, then dipping the ther-
mistor in glass to coat it.

Typical specifications

To say “typical specifications” is mis-
leading-—there are very few typical speci-
fications for thermistors. The wide variety

DISCS
of thermistor styles, sizes, shapes, resis-

tances, and tolerances that are available
RODS . ¥ ¥
creates an equally wide variety of specifi-

cations. What’s more, thermistors offered
by different manufacturers often are not
interchangeable with one another.

Table 1 lists resistance versus tem-
perature for a few commercially available
devices. You can buy thermistors with
resistances (at 25°C—which is how a ther

MOUNTED BEAD

O mistor’s resistance is normally specified)
g as low as one ohm and as high as ten

megohms or more. A thermistor’s size

BEADS and shape influence its resistance, but for

any given style the manufacturer can
provide a five- or six-decade range of re-
sistance values simply by changing the
oxide mixture. Changing the mixture also
changes the shape of the resistance-tem-
perature (R-T) curve and influences the
stability at high temperatures. For-
tunately, thermistors that have resistances
high enough to be useful at high tem-
peratures also tend to be more stable.

HI-TEMP.

ua—

PROBE ASSEMBLIES

GLASS PROBE

EVACUATED OR
GAS FILLED BULB

FIG. 2—A BROAD VARIETY OF thermistor styles and assemblies are available. Shown here are some
of the more common.
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Inexpensive thermistors usually have
fairly loose specifications. For example,
resistance tolerances (again at 25°C)
range from *20% down to *5%. At
higher or lower temperatures, those speci-
fications loosen further. For a typical ther-
mistor with a sensitivity of 4% per degree
C, the corresponding temperature mea-
surement tolerances are around =5 to
+1.25°C(=9to +2.2°F) at 25°C. Much
higher precision is available at costs gen-
erally ranging from $2.00 on up, depend-
ing on specifications. We will explore
high-precision thermistors later in this ar-
ticle.

We stated earlier that thermistors are
narrow-range devices. That should be
clarified: Most thermistors operate from
—80° to +150°C (112 to + 302°F), and
units are available (generally glass coated)
which work to0 400°C (752°F) and beyond.
For practical purposes, however, the high
sensitivity of thermistors limits their
useful temperature range. A typical ther-
mistor’s resistance may change by 10,000
or 20,000 to one between —80 and
+150°C. You can imagine the difficulty
of trying to design a circuit that will accu-
rately measure both ends of such a range
(unless you use range switching). A ther-
mistor having a useful resistance at zero
degrees will be no more than a few ohms
at 400°C.

Most thermistors use solder to attach
their leads internally. Obviously, you
can't use such a thermistor t0 measure
temperatures higher than the melting
point of solder. Even without solder, their
epoxy coatings are good only to around
200°C (392°F). For higher temperatures it
is necessary to use glass-coated ther-
mistors with welded or fired-in lead
wires.

Stability considerations also limit high-
temperature use. Thermistor structures
tend to change when left at high tem-
peratures, and the rate and type of change
is greatly affected by the oxide mix and
the way that the thermistor is manufac-
tured. Epoxy-coated thermistors begin to
drift a bit at temperatures above 100°C
(212°F) or so. If such a thermistor is oper-
ated continuously near 150°C, it may drift
by several degrees in a year. Low-resis-
tance thermistors (below, say, 1000 ohms
at 25°C) often are worse—they can drift
noticeably when used at about 70°C
(158°C) and become unreliable by 100°C.

Inexpensive, loosely specified devices
are produced with less attention to detail
and can give even worse results. On the
other hand, some properly constructed
glass-coated thermistors have excellent
stability at even higher temperatures.
Glass-coated bead thermistors show ex-
cellent stability as do the glass-coated disc
thermistors that have recently become
available. Remember that drift depends
on time as well as temperature. So, for
example, you can generally use an epoxy-

coated thermistor for brief times at 150°C
without significant shifts.

When using thermistors you must be
aware of the specification for dissipation
constant. A small epoxy-coated ther
mistor, for example, will have a dissipa-
tion constant around one milliwatt per
degree C in still air. In other words, one
milliwatt of power in the thermistor will
raise its internal temperature by one de-
gree C; two milliwatts will raise it by two
degrees, etc. If you apply one volt to a IK
thermistor with a dissipation constant of |
mW/°C, you will produce a measurement
error of 1°C. Thermistors will dissipate
more power if they are immersed in lig-
uvids. The same small epoxy-coated ther-
mistor we used in our example will
dissipate 8 mW/°C in well-stirred oil.
Larger thermistors have better dissipation
constants than smaller devices. For exam-
ple, a one-inch disc or washer may dissi-
pate 20 or 30 milliwatts per °C in air. Keep
in mind that as the thermistor’s resistance
changes with temperature, so does its
power dissipation.

Thermistor equations

There is no such thing as an exact equa-
tion to describe a thermistor's behavior:
there are only approximations. We will
look at two commonly used approxima-
tions.

The first approximation, an exponen-
tial, is reasonably good over limited tem-
perature ranges, especially when using
non-precision thermistors. The second,
known as the Steinhart and Hart equation,
provides excellent precision over ranges
as wide as 100°C.

The resistance of an NTC thermistor
decreases approximately exponentially
with increasing temperature. Over limited
temperature ranges its R-T curve is de-
scribed reasonably well by:

/1 1
RTZ = R-ne" (Tz’ ;)

where Tl and T2 are absolute tem-
peratures in degrees Kelvin (°C+273);
Ry, and Ry, are the thermistor's resis-
tances at Tl and T2, and B is a constant,
determined by measuring the thermistor
at two known temperatures.

If beta and Ry, are known, this equa-
tion can be rearranged and used to calcu-
late temperature by measuring the
resistance:

1 1 1 Ryz

—=—+=-n
T2 T B Rn

Beta is a large, positive number whose
units are degrees Kelvin. Typical values
run from 3000 to 5000°K. Manufacturers
often include a value for beta in their spec-
ifications but, since the exponential equa-
tion is only an approximation, the value of
beta depends on the two temperatures
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used to calculate it. Some manufacturers
use 0 and 50°C:; others, 25 and 75°C.

Other temperatures may be used: you
can compute your own values for beta
from the manufacturer's resistance-tem-
perature tables. The equation will typ-
ically agree with measured values to
within = 1°C over a span of 100°C. The
equation should not be trusted very far
beyond the temperatures used to find beta.

Before going on to the Steinhart and
Hart equation let us look at two other
terms often used to specify thermistors:
alpha (a) and ratio. Alpha is simply the
slope of the R-T curve—the sensitivity, at
some particular temperature. Alpha is
usually specified as a *‘percent per de-
gree.” Typical values run between 3%
and 5%/°C. Like beta, alpha depends on
the temperatures at which it is measured.
Its value decreases somewhat at higher
temperatures.

The ratio term is simply the ratio of the
resistance at one temperature (usually 0 to
25°C) to the resistance at a second, higher
temperature. For example, the 0°/50°C
ratio of the 10-kilohm thermistor shown in
Table 1 is 7.58. Beta may be computed
from this ratio and vice versa. Typical
values of the 0°/50°C ratio are between 5
and 10.

When using precision thermistors, you
generally will have a degree-by-degree
chart of resistance versus temperature fur-
nished in the manufacturer’'s data. Some-
times, however, it is handy to have a
precise equation when doing design cal-
culations or (especially) when using a
computer to convert the thermistor’s resis-
tance to temperature. Except for very nar
row temperature spans, the single-term
exponential is not good enough: more
terms are needed.

The best approximation in common use
today is known as the Steinhart and Hart
equation:

- a+bIn R+C (InR)3

=

where T is the absolute temperature (in
degrees Kelvin), R is the thermistor’s re-
sistance, and a, b, and c are experimen-
tally determined constants.

Rewriting the equation to show resis-
tance as a function of temperature results
in a rather messy-looking equation.
However, it is easily handled using a com-
puter or programmable calculator:

R = exp [:[h g +(%2 + g_:)‘z]ug
+[ _g . (243 N [_23._:;)12]13]

1
a3

and B
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We should point out that these values of
alpha and beta are not related to the alpha
and beta used with the single-term expo-
nential equation.

Although the Steinhart and Hart equa-
tion is more complex. it generally agrees
with the actual thermistor to within a few
thousandths of a degree over spans as
wide as 1000°C. Of course, it can be that
good only if the experimental thermistor
data is equally accurate. Temperatures
accurate to thousandths of a degree can be
provided only in top-grade laboratories.
You will probably want to rely on the
manufacturer’s tables rather than try to
provide your own measurements.

To find a, b, and c it is necessary to
know the thermistor’s resistance precisely
at three temperatures and substitute each
set of data (R and T) into the Steinhart and
Hart equation, in three unknowns. (The
unknowns are a, b and c.) Algebra must
then be used to simultaneously solve the
three equations to find the three constants.
Using the manufacturer’s tables, choose R
versus T data at each end and at the middle
of the temperature range you plan to use.
Manufacturer’s generally do not provide
specified values of a, b and c, since they
vary depending on your temperature
range.

Precision thermistors

Ordinary thermistors are specified only
to between *5% and *20% at 25°C,
with looser tolerances at other tem-
peratures. With proper manufacturing
control and measurement, however, much
better precision is possible. Three types of
precision thermistors are available: preci-
sion interchangeable discs, precision
beads, and matched-curve bead pairs.
Precision thermistors allow readout in-
struments to be electronically calibrated
without the need for precise temperature
sources. Interchangeable thermistors also
allow replacement of the thermistor with-
out recalibrating the electronics.

Precision interchangeable disc ther-
mistors are manufactured with careful
control and measurement of the R-T
characteristics and stability of the oxide
mixture. Mixes that don’t conform to pre-
cise specifications are discarded. The
thermistors are mixed, shaped and fired
using normal techniques. Then, in a fluid
bath at a carefully controlled temperature,
each thermistor is ground to bring its re-
sistance to a specified value. Before ship-
ment, each thermistor is measured at two
or three temperatures and discarded if it
does not meet specifications.

You can buy stocked, cataloged toler-
ances between 0 and 70°C of = 0.2°C or
+0.1°C, with accuracies loosening to
about +1°Cat —80and + 150°C. Special
high-stability glass-coated disc ther-
mistors are offered with tolerances as tight
as 0.05°C. Figure 3 shows the resistance-
and temperature-tolerance characteristics
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FIG. 3—TEMPERATURE AND RESISTANCE
TOLERANCE for precision interchangeable
thermistors. The dotted lines show temperature
tolerance (= °C) and the solid lines show resis-
tance tolerance ( + %). in a, we see the curves for
a =0.2°C thermistor, while in b we see the
curves for a = 0.1°C thermistor.

POTENTIAL DROP-VOLTS

0.01 0.1 1
CURRENT-MILLIAMPERES

FIG. 4—THE RESISTANCE OF AN NTC thermistor drops as it is heated by high currents until it

eventually enters a nagative-resistance mode.

for typical interchangeable thermistors.

Those high-precision, interchangeable
thermistors are available only as small
size discs or squares coated with epoxy or
(for higher stability) glass. Several man-
ufacturers offer some or all of the follow-
ing resistances at 25°C: 100, 300 and 500
ohms, 1.0, 2.252, 3.0, 5.0, 10.0, 30.0,
50.0, 100.0, and 300.0 kilohms and 1.0
megohm. The 2.252, 3.0 and 5.0K ther-
mistors are interchangeable among man-
ufacturers, the other generally are not. A
variety of temperature probes that use
2.252K thermistors are available.

Bead thermistors can be very precise
and very stable, but their small size and
methods of construction make it impossi-
ble to grind them to an exact value. If you
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need to make precision measurements
with beads (which offer the ultimate in
small size and high-temperature opera-
tion), you can ask the manufacturer to
provide a measurement and printout of
each thermistor’s R-T curve. Or, you can
specify thermistors selected to a specific
resistance and tolerance at one tem-
perature.

Another way in which bead manufac-
turers provide precision and inter-
changeability is to routinely measure each
thermistor, then connect selected matched
pairs in series or parallel to match a spe-
cific curve.

Thermal behavior

Thermistors are resistors. They obey
Ohm’s law (E = I X R)—until you change
their temperature. Remember that it takes
only a few milliwatts to raise a ther-
mistor’s temperature by one degree or
more and that the resistance will drop by
about 4% per degree C. If you connect a
current source to a thermistor, and slowly
increase the current, you will see the volt-
age rise more and more slowly as the
thermistor’s resistance decreases. Even-
tually the voltage will stop rising al-

10 100 1000

together, then actually drop as the current
is increased further. The graph of Fig. 4
shows typical voltage-versus-current
curves. Also on the graph are lines indica-
ting constant resistance and constant
power dissipation. At low current and low
power, the curve follows a line of constant
resistance, showing that the thermistor is
not being heated very much. As the power
increases, you can see that its resistance
begins to drop. At the high-power end of
the curve, the thermistor, in a sense, acts
as a negative resistance in that its voltage
goes down as the current goes up.

That’s all we have room for now. Next
time, we’ll continue with our look at ther-
mistor basics and then turn our attention
to some practical applications. R-E
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P t 2 LAST MONTH, WE
a r looked at the basic
approach we’ll follow to store the contents
of Atari 2600 game cartridges on audio
cassette tape. We also looked at the hard-
ware that’s required, and briefly studied
how cassette 1/0O is handled. This time,

discussing cassette I/O. Figure 5 showed a
flowchart that described the cassette-read
algorithm. Let’s look at the software in
more detail to see how it’s used to detect
the data and sync pulses. (Remember that
sync pulses are sent out every 2 millise-
conds. Data pulses are sent between the

might wonder why we write 2000 zero
bits and look for only 50. There’s a very
practical reason: It allows the automatic
gain control (AGC) of most recorders
enough time to settle down.

After the recorder finds 50 consecutive
zero bits, it keeps on looking until it finds

ATARI Game Recorder

GUY VACHON and DAVID A. CHAN

.
.
.
.
.
-
.
.
.
.
-
-

You can record the contents of your Atari 208 videogame cartridges on audio cassette tape!
This month, we'll take a look at the software that's needed.

we’ll look at the software in more depth.
Then we’ll see how we can build the game
recorder and put it to use.

Game-recorder software

The complete software listing for the
game recorder’s operating system appears
in. Table 1. Note that it is written in Z80
mnemonics. Although we won’t be dis-
cussing the software line by line. you
might want to study Table | to get the
details.

When we left off last time, we were

sync pulses—a pulse represents a | bit,
while the lack of a pulse represents a zero
bit.)

When the contents of a game cartridge
is written to a cassette tape. a header of
2000 zero bits preceeds the actual begin-
ning of the program bits. After the header,
the game recorder also writes a (user-se-
lected) label before each game. When the
game recorder reads the contents of a cas-
sette tape, its software looks for fifty con-
secutive zeros to decide that it has found
the beginning of a game program. You
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a | bit. Itthen checks the name tag, which
is output to the LAST GAME FOUND display.
If the name tag matches the name of the
game you selected, it keeps on reading
bytes and storing them in the RAM. [f the
tag doesn’t match, the game recorder
keeps looking for another start-of-game
header. (We’ll give more details on that—
and other operation aspects of the com-
puter—a little later on in this article.)
You may recall that a parity bit is added
to each instruction so that the game re-
corder will recognize when something
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At CIE,you get electronics
career training from specialists.

e )

If you're interested in learning how to fix air conditioning,
service cars or install heating systems— talk to some other
school. But if you're serious about electronics... even earning an
Associate Degree... come to CIE —The Electronics Specialists.
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Why trust your education
and career future to any-
thing less than a specialist?

You shouldn’t. And you
certainly don’t have to.

If you talked to some of our
graduates, chances are you'd find
a lot of them shopped around
for their training. They pretty
much knew what was available.
And they picked CIE as
number one.

Be sure to shop around.
Because, frankly, CIE isn't for
everyone.

There are other options for the
hobbyist. If you're the ambitious
type—with serious career goals in
electronics—take a close look at

what we’ve planned for you at CIE.

What you should look
for first.

Part of what makes electronics
so interesting is it's based on
scientific discoveries—on idzas!
So the first thing to look for is a
program that starts with ideas
and builds on them!

That's what happens with CIE’s
Auto-Programmed®Lessons.
Each lesson takes one or twc prin-
ciples and helps you master them
—before you start using them!
How practical is the
training?

This is the next big important
question. After all, your career
will be built on what you can do—
and on how well you do it.

Here are ways some of CIE’s
career courses help you get your
“hands-on” training...

With CIE’s Personal
Training Laboratory...

you learn and review the basics—
perform dozens of experiments.
Plus, you use a 3-in-1 precision
Multimeter to learn testing,
checking, analyzing!

When you get your own
5MH;, solid-state
oscilloscope, you take some
real professional steps. You use
it as a doctor uses an X-ray
machine—to “read” waveform
patterns...lock them in...study,
understand and interpret them!
When you get your Digital
Learning Laboratory, you'll

be into digital theory—essential
training today for anyone who
wants to keep pace with the state
of the art of electronics. With
CIE’s Digital Lab, you'll be
applying in dozens of fascinating
ways the theory you've learned.
For example, you'll compare
analog and digital devices. You'll
learn to make binary to decimal
conversions and to work with
semiconductor devices and
circuits. You'll see how digital
equipment is vital to today’s
exciting, growing fields such as
security... where digital theory
provides the brains for space-age
alarm and protective devices.
You’ll build your Microproc-
essor Training Laboratory,
a working microcomputer—from
“scratch.” You'll also learn how
to program and interface it with
displays, memories, switches,
and more.

Earn An Associate Degree
from CIE.

One of the best credentials
you can have in electronics
—or any other career field
—is a college degree. That's
why CIE gives you the op-
portunity to earn an
Associate in Applied
Science

*

in Electronics Engineering Tech-
nology. Any CIE career course
can offer you credit toward the
degree...more than half of the
number needed in some cases.
You can also prepare for the

overnment-administered FCC

Federal Communications
Commission) Radiotelephone
License, General Class. It can be
a real mark in your favor...
government-certified proof of
your specific knowledge and
skills.

Shop around...but send for

CIE’s free school catalog
first!
Mail the card. If it’s gone, cut out
and mail the coupon. If you prefer
to write, mention the name and
date of this magazine. We’ll send
you a copy of CIE’s FREE school
catalog—plus a complete pack-
age of independent home,
study information! For your
convenience, we'll try to have a
representative contact you to
answer your questions.
Mail the card or coupon—

or write: CIE, 1776

! East 17th St,,
Cleveland,
OH 44114.

Cleveland Institute of Electronics, Inc.

Cl

MAIL TODAY!

wwWw americanradiohistorv com

Print Name

Address ]

City _ _ State__
Age __ Area Code/Phone No.

Check box for G.!. Bill information: [J Veteran

1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council

YES... I'm shopping around for the right kind of career training in electronics —
and CIE sounds well worth looking into. Please send me my
catalog—including details about the Associate Degree program—plus my FREE
package of home study information!

EE CIE school

—— - Apt.
Zip
+ —

[J Active Duty

RE-01
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IABLE 1-—GAME-RECORDER SOFTWARE

CURRENT _GAME_ OUT EQU 8000H
GAME__SEL_ OUT EQU OAGO0H
INPUT EQU OCOOOH
RAM__FIRST__BYTE_ ADD EQU 4000H
ROM__FIRST_BYTE_ADD EQU 2000H
LAST_PLUS _1_BYTE_ RAM_HIGH EQU 50H
LAST_BYTE_ADD_ RAM EQU 4FFFH
:START OF INITIALIZATION
280
LD  AQ0H ‘CLEAR LEDS
EXX
LD BA
LD (CURRENT__GAME_ OUT)A
LD A3FH
LD CA
LD (GAME_SEL_OUT)A
EXX
;START OF MAIN PROGRAM
LOOP1: LD A,(INPUT) ;SEE IF INC GAME
; PUSHED
AND O1H
JP NZ, LABI
LD AQFFH ;WAIT AND CHECK
: INPUT AGAIN
LOOPA:  DEC A
JP NZ,LOOPA
LD  A(INPUT)
JP NZLAB1
EXX ;START OF INC GAME
: PROGRAM
LD AB
INC A
AND OFH
LD BA
EXX
LD Iv.XX1
JP CONVERT
XX1: EXX
LD CA
EXX

LD (GAME_SEL_OUT)A,
LD  DE,7FFFH
LOOPB: DEC A

LD AE

ADD AD

JP  NZLOOPB
JP  C,LOOPB

;CONTINUATION OF MAIN PROGRAM

LAB1: LD  A(INPUT) ;SEE IF COPY PUSHED
AND @2H
JP NZLAB2
LD  AQFFH ;WAIT AND CHECK
; INPUT AGAIN
LOOPC: DEC A
JP NZLOOPC
LD  A(INPUT)
AND @2H
JP NZLAB2
LD DE,RAM_FIRST_BYTE_ADD
;START OF COPY
; PROGRAM
LD  HLROM_FIRST_BYTE_ADD
LD  BC.1000H
LDIR

;CONTINUATION OF MAIN PROGRAM

LAB2: LD  A(INPUT) ;SEE IF DOWNLOAD
, PUSHED
AND 04H
JP  NZLAB3
LD AQOFFH \WAIT AND CHECK

; INPUT AGAIN

JWAIT HALF A SECOND

LOOPD:

BLOCIN:

LOOPE:
XX2:

LOOPF:

XX3;

XX4;

XX5:

LOOPG:

XX6:

LOOPH:

DEC
JP
LD
AND
JP
EXX

LD

EXX
OR
LD
LD
LD
JP
JP
DEC
LD
ADD
JP
JP
LD

JP
HP
LD
LD
LD
JP
AND

LD
JP
LD
LD

EXX
LD
EXX
CP
JP
JD

LD
LD
LD
JP
LD
INC
LD
cpP
JP
LD
DEC
LD
ADD
JP
JP
EXX

LD
EXX
LD

A

NZ,LOOPD

A(INPUT)

04H

NZ,LAB3
;START OF DOWNLOAD
. PROGRAM

AC ;TURN ON DECIMAL
; POINT

80H
(GAME_SEL__OUT),A
DE.@1FaH
HL,XX2
BITIN
C,BLOCIN
DE

AE

AD
NZ,LOOPE
C,LOOPE
LH,XX3

;FIND 500 ZEROS

;FIND 1ST BIT OF 1ST
; BYTE

BITIN
NC,LOOPF
AQ1H
B,07H
IX,XX4
BYTEIN
OFH :CONVERT TO 7 SEG
; AND DISPLAY

GET 1ST BYTE

1Y,XX5

CONVERT

(CURRENT__GAME__OUT).A

D.A ;SEE IF CORRECT
; GAME

AC

D
NZ,BLOCIN
DE,RAM__FIRST__BYTE_ ADD

‘GET REST OF BLOCK
A,00H
B,08H
IX,XX6
BYTEIN
(DE)A
DE
AD
LAST__PLUS_1_BYTE__RAM_HIGH
NZ,LOOPG
DE,OFFFFH
DE
AE
AD
NZ,LOOPH
C,LOOPH

\WAIT ONE SECOND

;TURN OFF DECIMAL.
; POINT
AC

(GAME__SEL__OUT),A

;CONTINUATION OF MAIN PROGRAM

LAB3:

LOOPI;

LD
AND
JP
LD

DEC

www americanradiohistorv com

A(INPUT) ;SEE IF RECORD
; PUSHED

O8H

NZ,LAB4

AOFFH iWAIT AND CHECK
; AGAIN

A



TABLE 1 (continued)

JP  NZLOOPI

LD  A(INPUT)

AND 08H

JP  NZLAB4

EXX ;START OF RECORD
: PROGRAM

LD AC :TURN ON DECIMAL
; POINT

EXX

OR 80H

LD (GAME__SEL_ OUT)A
LD DE,0700H

LOOPJ: AND OFFH :OUTPUT 2000 ZEROS

LD  HLXX7
JP  BITOUT
XX7: DEC DE
LD AE
ADD AD
JP  NZLOOPJ
JP  C,LOOPJ
EXX :OUTPUT BLOCK
; ADDRESS
LD AB
EXX
OR OFQH
LD IX,XX8

JP  BYTEOUT

XX8: LD DE,RAM_FIRST_BYTE_ADD
:OUTPUT BLOCK

LOOPK: LD  A,(DE)

LD  IX,XX9
JP  BYTEOUT
XX9: INC DOE

CP LAST_PLUS_1_BYTE_RAM_HIGH
JP NZLOOPK
LD  DE.QFFFFH
LOOPL:  DEC DE

WAIT ONE SECOND

LD AE
ADD AD
JP NZLOOPL
JP  C,LOOPL
EXX “TURN OFF DECIMAL
; POINT
LD AC
EXX
LD (GAME_SEL_OUT)A
LAB4: JP  LOOP1

:START OF SUBROUTINES

;BYTEIN SUBROUTINE - GETS ONE BYTE FROM TAPE
iIX = RETURN ADDRESS

\GIVEN: A IS (EMPTY) BYTE

- B IS # BITS LEFT

;RESULT: A IS BYTE

\USES: B
;CALLS: BITIN
:CANNOT AFFECT: DE
BYTEIN: LD HLXX10 :START OF BYTEIN
. PROGRAM
JP BITIN :GET ENTIRE BYTE
XX10: RLA
DEC B
JP NZ,BYTEIN
AND OFFH ;COMPUTE PARITY
EX AFAF
LD  HLXX11 :GET PARITY BIT
JP BITIN
XX11: JP C,LABS :SEE IF ERROR BY
: CHECKING 'CARRY’
: THEN
EX AFAF
JP PE,PERROR
JP(IX)

LABS: EX AFAF ;RECALL BYTE &
: FLAGS AND CHECK
: PARITY
JP  PO,PERROR
P (IX)
PERROR: LD  A94H :ERROR, DISPLAY
: MESSAGE
LD  (CURRENT__GAME_ OUT)A
LD DE.LAST_BYTE_ADD_RAM

P (IX)

;BITIN SUBROUTINE - GETS ONE BIT FROM TAPE
;HL = RETURN ADDRESS

;RESULT: BIT IS CARRY

JUSES: D'.E'\H

;CANNOT AFFECT: DE,B,A

BITIN: EXX :START OF BITIN
; PROGRAM
LD DA ;EXCHANGE
; REGISTERS AND
; STORE A
LOOPM: LD  A,(INPUT) ;FIND HIGH
AND 10H
JP ZLOOPM
LD ESBFH (WAIT 1MSEC

LOOPN: DEC E
JP NZLOOPN

LD E,OCH ;SEE IF 1 OR @ FOR
; ©0.25MSEC
LOOPO: LD  A(INPUT)
AND 10H
CCF
JP NZ,LAB6
DEC E
JP NZ,LOOPO
CCF
LABG: LD E,SOH JWAIT 8.65MSEC
LOOPP: DEC E
JP NZ,LOOPP
LD A.D JRECALL A,
: EXCHANGE REGS &
; RETURN
EXX
P (HL

:BYTEOUT SUBROUTINE - WRITES A BYTE ONTO TAPE
;IX = RETURN ADDRESS

{GIVEN: A IS BYTE

;USES: B

:CALLS: BITOUT

;CANNOT AFFECT.DE

BYTEOUT: LD B,08H ;START OF BYTEOUT

; PROGRAM
LOOPQ: RLCA ;OUTPUT BYTE
LD  HLXX12
JP  BITOUT
XX12: DEC B
JP  NZLOOPQ
AND OFFH ;COMPUTE AND
; OUTPUT PARITY
JP  POLAB7
CCF
LAB7: LD  HL,XX13
JP  BITOUT
XX13: JP (IX)

:BITOUT SUBROUTINE - WRITES A BIT ONTO TAPE
;HL = RETURN ADDRESS

:GIVEN: CARRY IS BIT

{USES: C

;CALLS: PULSE

;CANNOT AFFECT.DE,B,A

www americanradiohistorv com
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BITOUT: EX AFAF
SCF
LD 1Y, XX14
JP  PULSE
XX14: LD C,6BH

LOOPR: DEC C
JP  NZLOOPR

TABLE 1 (continued)

;START OF BITOUT

; PROGRAM

;STORE ORIGINAL LABB:
; BYTE AND FLAGS

;OUTPUT 1ST PULSE

IWAIT LABC:

EX AFAF ;GET ORIGINAL FLAGS
; AND BYTE LABD:
LD CA ;STORE ORIGINAL
; BYTE ONLY
EX AFAF
LB A LABE:
EX AFAF
LD Y. XX15 ;OUTPUT 2ND PULSE
JP PULSE
XX15: LD C,6BH WAIT LABF:
LOOPS: DEC C
JP NZLOOPS
EX AFAF ;RECALL ORIGINAL
; BYTE AND RETURN LABG:
JP (HL)
;'SUBROUTINE PULSE - WRITE A PULSE ONTO TAPE
1Y = RETURN ADDRESS LABH:
JGIVEN: PULSE IF CARRY
JUSES: C
;CANNOT AFFECT:DE,B
LABI:
PULSE: LD  A00H ;START OF PULSE
; PROGRAM
JP  NC,LAB8 ;SETOUT IF
; REQUIRED LABJ:
OR 80H
LABS: LD (CURRENT__GAME_ OUT)A
;OUT AND WAIT
LD C,24H LABK:
LOOPT: DEC C
JP  NZLOOPT
LD A 00H ;TURN OFF
LD  (CURRENT__GAME_ OUT)A LABL:
JP (i)
;SUBROUTINE CONVERT - CONVERTS DATA TO 7 SEGMENT
JY = RETURN ADDRESS LABM:
;GIVEN: A IS TO BE CONVERTED
;RESULT: A IS CONVERTED DATA
CONVERT: CP 0OH ;START OF CONVERT LABN:
PROGRAM
JP NZ,LABA
LD A3FH
JP  (lY) LABO:
LABA: CP  0Q1H
JP  NZLABB

has been misrecorded. It incorrect parity
18 detected when the computer is reading
trom the tape. it will stop rcading, and the
LAST GAME FOUND display will show a
message of three horizontal bars to indi-
cate an error.

Before we go any further, we should
talk a little about the memory mapping
used in the game recorder. The system
ROM resides from 0000H to 1FFFH.
(Note that a capital “H™ indicates that a
number is written in hexadecimal.) The
game cartridge occupies the second 8K
block—2000H to 3FFFH. The game re-

corder’s RAM is located from 4000 to
SFFFH. Cassette I/O and the displays are
also memory mapped: The block tfrom 800
OH to 9FFFH is used for the LAST GAMI
FOUND display and the cassette data out-
put, while the block from AQOOH to
BFFFH is used for the GAME SELECTED
display and for the remote cassette con-
trol. The cassette data input and the
switches are memory mapped trom C00
OH to DFFFH. Note that two 8K blocks (6
000H-7FFFH and EQOOH-FFFFH) are
not used.

The easiest job that our computer has 1o

WWW americanradiohistorv com

LD  AQ6H
N (%)

CP 02H

JP  NZ,LABC
LD A5BH
JP (1Y)

CP @3H

JP NZLABD
LD A4FH
JP (1Y)

CP 04H

JP NZLABE
LD AB6H
N (%)

CP 05H

JP NZLABF
LD A6DH
JP Q)

CP o6H

JP  NZLABG
LD A7DH
JP (1Y)

CP Q7H

JP  NZ,LABH
LD AQ7H
P (Y)

CP  08H

JP NZLABI
LD A7FH

N (%)

CP 09H

JP  NZLABJ
LD A6FH

N (%)

CP 0AH

JP NZLABK
LD A77H
P (Y

CP 0BH

JP NZLABL
LD A7CH
JP (1Y)

CP OCH

JP NZLABM
LD  A39H
NI (1%)

CP QDH

JP NZLABN
LD AS5EH
N

CP OQEH

JP  NZLABO
LD A79H
NI (%)

LD A71H
JP oY)

END

do is to read the program ROM. As it
operates now, the computer can copy all
2K X 8 ROM’ and 4K X 8 ROM's. As
you might expect, it is possible to modify
the recorder to copy 8K X 8 ROM’s.
Note, for example. that although an 8K
block was left available tor program-stor-
age RAM, the hardware as presented has
provision tor only 4K.

We'll talk more about how to expand
the unit to record larger programs. and
show you how to build and use it. when
we continue our look at the Atari game
recorder next time. R-E
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P t 2 NOW THAT WE KNOW
ar how our FET power
amplitier works. let’s now turn our atten-
tion to building the unit.

Building the amplifier

It is essential that a printad-circuit
board be used for the amplifier. Figures 6
and 7 show foil patterns for the component
and solder side respectively. Note that one
board is required for each channel. It you
don’t want to etch your own boards,
etched. pre-drilled, and plated-through
boards are available: see the Parts List for
information. If you do want t¢ etch your
own boards from the patterns shown. keep
in mind that the board uses plated-through
holes. You can. of course. get around that
by soldering some of the components,
including the output transistors. on both
sides of the board. Note that the wiring to
the output transistors is incorporated in
the PC-board layout. That keeps the wire
lengths to the output devices to a mini-
mum. (It also simplifies construction by
eliminating 48 wires, reducing the chance
of error in that particularly critical area!)

High-Power FET

Audio Amplifier

Get high performance and high fidelity from this
FET stereo amplifier. It feels equally
at home in your living room or in a disco!

Before we begin with the construction
details. we should point out that the values
shown in the schematic are for 1%-toler-
ance resistors. For most applications. it is
not essential that you use such parts.
Thus. the parts list also shows acceptable
values for 5%-tolerance resistors. (One
source for 1% resistors is Digi-Key Corpo-
ration, Highway 32 South, P.O. Box 667,
Theif River Falls. MN 56701.)

Once you have your boards and compo-
nents, you can begin construction by re-
ferring to the parts-placement diagram in
Fig. 8 and by installing the fixed resistors.
Check the values with an ohmmeter as
you go, and be sure that the leads are
sufficiently far from the ground plane!

Next. install capacitors, carefully
checking values and ensuring that the po-
larized electrolytic types are properly ori-
ented. Follow by installing the diodes.

www americanradiohistorv com

except for D3-D5. (Those three diodes
mount on the output-transistor heat sink,
and should not be installed yet.) Again. be
careful of the polarity—the diode band
indicates the cathode. Next, install the
transistors (except for the output tran-
sistors Q21-Q28). Transistors Q19 and
Q20 should be mounted with insulators
and heatsink compound. (If you look
closely atFig. 9. you’ll see some heatsink
compound around those transistors.)
Transistors Q12. Q13. QI5. and QI8 use
TO-5-type heat sinks.

Adjust potentiometers R8 and R19 to
their middle positions and instail. (For
R19, which is a multiturn potentiometer,
you will need to use an ohmmeter.) You
will have to make L.I: Wind 15 turns of 16-
gauge magnet wire on R42. Solder to the
leads of R42, and install the assembly.
The PC boards are now complete.
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| 174 INCHES

=L

FIG. 6—THE COMPONENT SIDE of the amplifier board is mainly used as a ground plane.

6 1/4 INCHES

FIG. 7—THE SOLDER SIDE of the amplifier board. Remember that you need one board for each

channel.

Preparing the heat sink

The Wakefield heat sinks that are used
for the output transistors (see Fig. 10)
were not chosen arbitrarily. Their design
is almost 100% more efficient for natural
convection applications than con-
ventional designs of equivalent volume.

You can use other heat sinks but a mini-
mum surface area of 800 square inches per
channel is required. A flat-backed heat
sink is desirable for the TO-220 package,
but is not essential.

The Wakefield type 512 is available in a
14-inch long extrusion, which needs to be
cut in half to yield the two 7-inch pieces
called for. After you cut it, drill holes for
the output transistors according to the
layout shown in Fig. 11. To keep the tran-
sistor-mounting hardware to a minimum,
you might want to drill and tap the heat
sink. However, screws with nuts may also
be used. The optional over-temperature
sensor and thermal-compensating diodes

D3-D5 should also be glued to the heat
sink as shown in Fig. Il.

If you have a confined-space applica-
tion, you can mount the two heat sinks
back to back; they will then readily accept
a muffin fan for forced convection. For
home applications, however, we recom-
mend natural convection—to eliminate
the noise, filter, and/or temperature-sens-
ing aspects typically associated with fans.
We should make a final note that wiring
length should be kept to a minimum, with
less than 2 inches from transistor to PC
board. Even with that length, a ferrite
bead is necessary on each gate lead, and
using coaxial cable is recommended.

Preparing the chassis

The design and construction of a chas-
sis for the amplifier is not critical. The
author’s prototype was built with rack
mounting in mind. It consists of an 8 X 17
inch bottom plate with | inch turned up at
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the front and back. The front plate is
19 %17 inches. As shown in Fig. 10, the
two heat sinks mount on the hack of the
unit, leaving a 2% X 7-inch strip for a
small plate where the input and output
jacks and fuses are mounted. Finally, an
8% X 3l-inch U-shaped piece of perfo-
rated metal makes up the cover.

Begin mounting the components with
the transformer, bridge rectifier, filter ca-
pacitors, and fuse-holders. Then, mount
the power switch, pilot lights, and level
controls on the front panel,

Next you'll have to make up a suitable
mounting plate and install output jacks
that are insulated from their mountings
Install the input-fuse holder and the power
cord with a strain relief. Then wire the
transformer primary and secondary as
shown in the schematic. If you plan to use
the optional thermal cutouts, leave a pair
of wires to go to the heat-sink area. Use
18-gauge (minimum!) wire in the power
supply. We recommend that you use some
simple color code for the DC wiring—it
will help reduce the possibility of errors
during subsequent tests.

Locate a suitable single-point ground,
such as a screw through the bottom of the
chassis near the power supply, and attach
the filter capacitors’ common power-sup-
ply ground to it. If you use a 3-wire power
cord, do not ground or terminate the
cord’s ground lead.

Checkout procedures

The amplifier checkout is by far the
most important part of building this am-
plifier, so, shift into low gear and proceed
with great care through the following
steps!

First we strongly advise you to make a
final visual check of all parts placements
on the circuit boards and the power-supply
wiring. Then, before applying any power,
measure each supply terminal with an
ohmmeter to ground. An initial low read-
ing should slowly move up to high resis-
tance as the capacitors charge. Install the
main power fuse and, with the DC fuses
F2-F5 not installed, apply power. Check
the two supplies for = 75 volts. Remove
power, and discharge the filter capacitors
through a IK resistor.

Next, install a pair of Ya-amp fuses for
F2 and F3. Measure the resistance from
each power-supply input to ground on
both driver boards. The reading should be
greater than 100K. If it is, temporarily
connect one board to F2, F3 and ground.
Connect a clip-lead from the collector of
QI to the collector of Q3. Connect an-
other clip-lead from the collector of Q7 to
the collector of Q8. Temporarily clip-lead
D3, D4, and DS into the circuit. Apply
power, and measure the voltage between
the bases of Q16 and QI7. It should be
near 7 volts. Adjust R19, and observe this
voltage changing. Leave it at 6.8 volts.
Measure the voltage from the emitter of
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FIG. 8—PARTS-PLACEMENT DIAGRAM for the amplifier board. Refer to the text for Information on
mounting the output fransistors (Q21-Q28) on a heat sink.

FIG. 9—AMPLIFIER BOARD is shovn here
mounted on heat sink. Note that Q12, G13, Q15,
and Q18 use TO-5 type heat sinks.

FIG. 10—COMPLETE STEREO AMPLIFER with
cover removed. The chassis configuration is not
at all critical.

Q19 to the + 75-volt supply. and the volt-
age from the emitter of Q20 to the —75-
volt supply. One should be around 7 volts
and the other about .6 volt. Remove

each particular type) so that they will
share the output current equally. A simple
circuit for checking the matching is shown
in Fig. 12. They should be matched to be
within 100 millivolts of gate voltage at 50
mA of drain current and 200 millivolts of
gate voltage at 2 amps of drain current.
Make the 2-amp measurement quickly, or
with the transistor heat-sinked.

To mount the transistors, first bend the
leads up at a 90-degree angle right at the
point where their width changes. Spread
the leads a bit and insert in board. Solder
carefully while aligning the transistors as
much as possible in a common plane.
(They may temporarily be screwed to the
heat sink as a holding fixture for this oper-
ation.) Solder short leads from D3-D5 to
the bottom of the driver board, carefully
observing polarity. Apply heat-sink com-
pound and insulators to the transistors,
and screw the driver and output- -transistor
assembly to the heat sink, using insulat-
ing shoulder washers. Tighten carefully.

Measure each transistor's tab (or case,
if you are using TO-3's) to the heatsink.
The readings should all be infinite, indica-
ting no insulator shorts. (If you are using
TO-3 output parts, it will be necessary to
run individual leads to each transistor.
When doing that, be extremely cautious:
Double-check all your connections and
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FIG. 19—HEAT-SINK DRILLING GUIDE. Note that some parts are fastened with epoxy to the heat sink.

power. discharge the filter capacitors, re-
move clip leads, and repeat with the other
driver board.

Next, solder the output transistors to
the driver board. Note that it is important
that the transistors be matched (within

www americanradiohistorv com

keep your leads as short as possible.
Don't forget to install a ferrite bead on
each gate lead if you are using TO-3’s. In
no case should the wiring to the tran-
sistors be more than 2 inches in length.)
Install the heatsink and driver assemblies.
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FIG. 12—TO CHECK THE MATCHING OF TRAN-
SISTORS, you might want to use this simple
circuit. Start by setting the potentiometer's
wiper voltage to zero. Then turn it up to the
desired drain current and measure the voltage
as shown. For N-channel devices (IRF630), V
should be +5 volts. For P-channel devices
{IRF9630) , V should be —5 volts.

Wire one channel to F2 and F3 with 18-
gauge (minimum) wire. Connect a wire
from the circuit board ground. near the
output, to the chassis single-point
ground. Install a Y2-amp fuse for F3, and a
I-mA fuse for F2. Apply power, and
check for a current through F3 of less than
500 mA. Also check that the output volt-
age at L1 is between * | volt. If either of
those tests fail. immediately turn off
power, and look for the source of the prob-
lem betore proceeding. Adjust R19 to set
the current through F3 to about 250 mA,
corresponding to an output idle current of
about 150mA. Next, adjust R8 carefully
to bring the output voltage at L1 as close as
possible to zero. Turn off the power. and
repeat for the second channel. using fuse
positions F4 and F5.

+75V CHIINPUT
Q

PARTS LIST—BARGRAPH DISPLAY
and CLIPPING INDICATORS
Allresistors are Ya watt, 5%, unless oth-
erwise specified.

R43—24,000 ohms

R44, R46, R53—12,000 ohms

R45, R52, R70—22,000 ohms

R47, R54—1000 ohms

R48, R55—470,000 ohms

R49, R51, R58, R59, R61, R62—10,000
ohms

R50, R56—150 ohms

R57, R60—53,000 ohms

R63, R65—1200 ohms

R64, R66—7500 ohms

R67—350 ohms, 20 watts

R68—15,000 ohms

R69—2200 ohms, 5 watts

Capacitors

C18, C19—1 uF, 10 volts, electrolytic

C20—2.2 uF, 10 volts, electrolytic

Semiconductors

IC1—LM139 Quad op-amp

Q30—ECG291

D17, D18—1N4001

D19, D20—1N4741A 11 volts, 1-watt,
Zener

D21—1N4735A 6.2 volts, 1 watt, Zener

D22—1N4744A 15 volts, 1 watt Zener

D23—1N4750A 27 volits, 1 watt, Zener

LED1, LED2—Standard red LED

DISP1, DISP2—NSM39158 logarithmic
bargraph disptay with driver (National)

Other components

S2. S3—SPOT

The following items are available from

A&T Labs, Box 552, Warrenville, Hli-

nois, 60555: Etched, drilled, plated-

through PC boards, $22 each; Power

transformer, $69 each; Set of 8

matched power FET's, $66; Drilled

heatsink (type 512), $27. Add 5% ship-

ping and handling, 12% for trans-

former. lllinois residents include

5-1/4% sales tax.

RADIO-ELECTRONICS
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FIG 13—CLIPPING INDICATORS can be added to your amplifier, if desired.
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FIG. 14—BAR-GRAPH POWER METERS will cer-

tainly make a nice addition to any stereo ampli-
fier.

15V
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1N&744

a
2?
-__]:- 1w

FIG. 15—THIS POWER SUPPLY is needed if the
clipping indicators and bar-graph power meters
are added. Note that Q30 requires a 10-watt heat
sink.

Upon completion of those initial tests.
tinish wiring the remainder of the chassis.
Run at least 18-gauge wire from each driv-
er-board output, along with a ground from
the board to the output binding posts.
Shielded cable should be used from the
level controls to the input jacks. The in-
put-coupling capacitors mount at the level
controls.

For continuous full-power applica-
tions. it will be necessary to use S-ump
tuses tor F2—F5. and 8-amp output fuses
tor F1. However, for normal, or even loud
general listening situations. it is advisable
to use much smaller fuses to protect the
speakers. It is usually sufficient to use 2-
amp supply and 1- or 2-amp output fuses,
and work up from there if necessary.

You may want to add clipping indica-
tors and/or bar-graph power meters to
your amplifier. The clipping indicator is
shown in Fig. 13. the power meter. in Fig.
14, and the power supply needed tor the
two additions is shown in Fig. 15.  R-E
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Pa rt 2 LAST TIME. WE BEGAN

our look at servicing
videodisc players with a discussion of
how LV players worked. Let’s finish that
discussion now and then move on to an
overview of the CED system.

Referring to Fig. 6 (see P. 68. De-
cember 1984 Radio-Electronies). the
prism is designed to deviate the path of the
retlected beam so that the beam passes
through the cylindrical lens to the pho-
todiodes. which generate (or control)
three voltages in response to the three
light beams returning tfrom the disc. The
center beam generates the FM signal and

JOHN LENK

If you want to learn more

2 about videodisc players and how

4 to service them, this article is for you. In it
we cover both LV and CED players.

the tocus error-voltage. As shown in Fig.
7. it the disc is too close or too tar from the
objective lens. the retlected beam be-
comes elliptical in shape. It the disc
moves too close to the objective lens. di-
odes A and B receive more light, and con-
duct more than ¢ and ». The opposite is
true if the disc moves too far from the lens.
It the light bundile is not perfectly focused
on A.1B.C. and b, a focus error-voltage 1s
generated to move the objective lens up or
down as required to maintain correct
focus. (The objective lens is attached to a
coil of wire and is surrounded by a perma-
nent magnet, similar to a loudspeaker.

wwWw americanradiohistorv com

Current through the coil. as determined
by the photodiodes. moves the lens up or
down as necessary. )

The light beams striking diodes E and F
serve to maintain correct radial tracking.
It the beams shift to the left or right, €
receives a different amount of light than F.
and a radial error-voltage is generated to
move the radial-tracking mirror as neces-
sary to deflect the beam back onto the
center of the track. The movable tangen-
tial-mirror operates in an identical man-
ner, but receives the error correction-
voltage from the video circuits.

We will not go turther into the LV op-
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SINGLESILICON WAFER

SINGLE
SILICON
WAFER b

FIG. 7—PHOTODIODES are used to keep the
videodisc perfectly in focus. The ones in 2 show
adisc in focus, the ones in b show a disc that is
too far away, and the ones in ¢ show a disc thatis
too close.

tical system here, except to say one thing:
The optical system of an LV player (or
more properly the optical/mechanical
system) is the critical part of the player
from a servicing standpoint. You must
follow the manufacturer’s instructions re-
garding adjustment and/or replacement.
Even a minor misadjustment can result in
poor player performance (and possibly no
performance).

The basic CED videodisc system

Let’s begin our look at CED with a
review of user controls. Again, remember
that the controls described here are “typ-
ical” for most CED players.

With CED. the disc is stored in a pro-
tective plastic sleeve or caddy. which is
inserted into the player as shown in Fig. 8.
The CED disc is mounted on a rigid spine
(Fig. 9) that holds the disc in place, both
in the caddy and in the player.

In some players. a FUNCTION lever (or
some similar control) must be in the load
position to insert and remove the disc.
Many of the more recent CED players
have some form of automatic load func-
tion, and do not include such a lever.

The caddy ensures that the CED disc is
always correctly loaded, as well as pro-
tected when not being played. Once the
disc is loaded, the FUNCTION lever is set to
play (or the automatic mechanism places
the player in play). At that time, a system
control microprocessor takes control of
the player. At the end of the program, the
user sets the FUNCTION lever to unload (or
the player puts itself into unload) and the
user reinserts the caddy into the player to
remove the disc. The caddy now serves as
a safe, convenient storage container for
the CED videodisc mounted on the spine.

In players equipped with a function
lever, throwing the FUNCTION lever to load
applies power and opens the caddy door,
allowing the caddy to be inserted into the
player. After the caddy has been removed,
leaving the disc and spine inside the play-
er. the FUNCTION lever is placed in the play
position. That causes a stylus to be
lowered onto the disc. allowing the player
to begin detecting signals on the disc and
generating a display on the TV screen.
Note that the CED stylus is somewhat
similar to that of an ordinary phonograph
pickup, in that the stylus must be driven
across the grooves by means of an arm and
drive motor (although not a true tracking
servo as in the case of LV).

To operate a player equipped with auto-
load, you apply power by pressing the oN/
OFF button, which places the player in
load (caddy door open). A loaded caddy is
then inserted into the player (gently) until
the player’s automatic loading mechanism
takes hold and pulls the caddy into the
player. (In any type of CED player, do not
Jorce the caddy into the plaver.) When the
caddy spine is latched, the loading mech-
anism reverses and returns the empty cad-
dy out beyond the door. You then remove
the empty caddy and the player places
itself in play. In about 10 seconds, a pic-
ture appears on the TV screen. In most
players, a digital readout displays the
elapsed playing time in minutes.

About 10 seconds after play is com-
pleted, the player places itself in UNLOAD.
The caddy door then opens, and you insert
the empty caddy to retrieve the disc and
spine.

In a typical CED player, the user con-
trols also include RAPID-ACCESS (to
rapidly move in both forward and reverse
directions for quick location of a par-
ticular program segment) and visuAL-
SEARCH controls (which do the same
thing). The difference is that with former,
the stylus is lifted and you get no display
on the TV (you use the elapsed time in-
dicator to find a program segment), and
with the latter, you get a video display in
fast motion (but no audio). Most CED
players also have a paUSE feature that rais-
es the stylus (no video display) and cuts
the audio at any point during the program.

A special code is recorded at the end of
the program on each side of the disc. That
code causes the player to go into and
“end” mode. When the code is detected,
the stylus is lifted and the elapsed-time
readout will display a flashing E. The play-
erremains in the end mode until the disc is
removed, or until RAPID ACCESS OF VISUAL
SEARCH are selected.

Capacitance pickup theory

The CED disc is somewhat like a typ-
ical phonograph record in that the signal
information is placed in grooves.
However, there are many differences. One
such difference is the density of the

PLAYER

CADDY (CONTAINS CED VIDEODISE
MOUNTED ON 5PINE)

FIG. 8—THE CED DISC is protected by a plastic
caddy. The disc is inserted into the player by
inserting the caddy as shown.

SPINE

CED
VIDEODISC

capoy

FIG. 9—THE CED DISC rests on a rigid spine.
Both the disc and the spine are enclosed by the
caddy.

grooves. There are about 10,000 grooves
in a l-inch radius of the CED disc (that
density is about 40 times that of a pho-
nograph record).

In CED, the audio and video signals are
placed on the disc via FM carriers by
varying the groove depth. As the stylus
travels over the grooves, the vertical posi-
tion of the stylus remains constant (unlike
that of a phonograph record). A thin met-
alized electrode is placed on the trailing
surface of the stylus. That electrode acts
as one plate of a *capacitor.” The CED
disc, which is made of a conductive plas-
tic with a thin lubricating coating, acts as
the other plate. As the disc rotates, the
distance between the bottom edge of the.
stylus electrode and the modulation in the
groove varies as a function of the modula-
tion, even though the stylus does not move
vertically. That action varies the distance
between the plates of the “capacitor™ at
the modulation frequency, and thus mod-
ulates the capacitance of the stylus capaci-
tor.

The changing of stylus-to-disc capaci-
ty, in turn, modulates a UHF signal in the
pickup-arm resonator assembly. The re--
sultant AM UHEF signal is peak-detected,
generating an output signal that is a volt-
age replica of the FM audio and video
carrier signals recorded on the disc. Those
FM carriers are then demodulated to re-
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cover the video and audio signals.

Note that the stylus is part of a car-
tridge. Many CED player cartridges are
provided with handles. and are easily re-
movable. That makes it possible to re-
place the stylus/cartridge simply, often
from the outside of the player through an
access door. (But do not count on such
ecasy access to the stylus/cartridge on all
CED players. Also, do not assume that all
CED cartridges are interchangeable with
all other CED cartridges.)

CED signals

The CED system uses a vertical field
rate of 60 Hz, and is phase-locked to the
AC power line. The CED system also uses
the conventional black-und-white TV
horizontal rate of 15.750 Hz. The color
signals from a CED player are at the
NTSC standard of 3.579545 MHz. The
video signal recorded on the CED disc is
an FM 5-MHz video carrier. As shown in
Fig. 10, the black level of the video signal
causes zero deviation of the carrier, or a
frequency of 5 MHz. Sync tips cause the
video-carrier frequency to deviate to 4.3
MHz. Peak white in the video signal
causes the video-carrier signal to deviate
to 6.3 MHz. The sidebands from that tre-
quency modulation extend from 2 10 9.3
MHz.

On monaural CED videodiscs, one
channel of audio is placed on a FM carrier
at 716 kHz. On stereo or two-channel in-
dependent CED discs. the two channels of
audio are at 716 and 905 kHz. Audio sig-
nals generate a frequency deviation of
+50 kHz.

Prior to modulating the 5-MHz video
carrier. the 3.58-MHz chroma subcarrier.
and resultant sidebands are down convert-
ed 10 1.535626 MHz (usually called 1.53
MHz). as shown in Fig. II. Down-con-
verted chroma is developed by heterodyn-
ing the 3.58-MHz chroma with a
5.115170-MHz oscillator signal. The re-
sultant 1.53-MHz chroma subcarrier is
then sideband-limited to + 500 kHz. Lu-
minance information is then added to the
down-converted chroma to generate a
composite video signal.

CED player operation

As shown in Fig. 12, The operation of a
CED player is controlled entirely by a
microprocessor. User functions such as
PLAY, RAPID ACCESS, VISUAL SEARCH,
etc.. are input to the microprocessor
through the corresponding user function
switches. In turn, the microprocessor de-
codes the commands and controls the
player’s electronics to carry out the func-
tions. Note that when the squelch line
from the microprocessor is low. all elec-
tronic circuits are disabled (to provide an
automatic shutoft feature).

The microprocessor also controls the
pickup arm electronics, including the
stylus lifier operation (which raises and
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FIG. 10—CED SIGNALS. As shown here, the black level is at 5 MHz, which is the carrier frequency, the
peak white is at 6.3 MHz, and the sync tips are at 4.3 MHz.
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FIG. 11—THIS SIMPLIFIED BLOCK DIAGRAM shows the method used to record CED discs

lowers the stylus as various functions are
initiated) and the kicker operation (which
enables the system to provide vISUAL
SEarcH. and to prevent the stylus from
being stuck in a groove). The micro-
processor also decodes the digital auxili-
ary information (DA XI) code recorded on
the disc. The DAXI code contains a field
idenrification number that is decoded to
display the elapsed play time of the pro-
gram (in minutes). Since DAXI is not
available during RAPID ACCESS (the stylus
is litted from the disc) a photo interrupter
circuit provides the approximate elapsed
time by tracking the relative position of
the pickup arm with respect to the disc.
The pickup arm assembly contains
components that are responsible for de-
tecting video information on the disc. The
arm also contains stylus-kicker coils that
cause the stylus to skip grooves in the disc
(to prevent a locked groove condition and
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to provide for VISUAL SEARCH). Also lo-
cated in the pickup arm is the
armstretcher transducer. which corrects
for timebase variation in the recovered
chroma and luminance signals (the varia-
tion may be due to warpage. eccentricity,
and/or changes in turntable speed).

The main function of the pickup elec-
tronics is to detect the video signals on the
disc. That is done by modulating a 910-
MHz resonator circuit (a UHF tuned line)
with capacitance changes on the disc sur-
face. The variations in capacitance cause
the 910-MHz resonator center frequency
to be modulated. The video and audio
carrier signals from the arm are applied to
two FM demodulator stages. THe sound
demodulator decodes one of the audio car-
riers and generates an audio signal that
then FM-modulates a 4.5-MHz carrier in
the RF modulator. The sound demod-
ulator also contains a defect corrector or
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FIG. 12—SIGNAL PROCESSING CIRCUITS. This simplified block diagram shows the circuitry used to

playback a CED videodisc.

dropout corrector (DOC) similar to that in
a VCR.

Before demodulation. the FM video-
carrier is passed through a nonlinear aper-
ture correction (NLAC) circuit that elimi-
nates the 716- and/or 905-kHz sound
beats in the video due to sound-carrier
phase modulation of the recovered video-
carrier information. The video demod-
ulator also contains a DOC circuit that
allows a portion of the previous horizontal
line to be inserted when a dropout occurs.

The output of the video demodulator is
applied to a comb-filter circuit that sepa-
rates chroma, luminance, and DAXI in-
formation from the composite video. The
DAXI signal is supplied through a DAXI
buffer/decoder to the microprocessor. The
chroma/luminance information is applied
to the video converter. which up converts
the 1.53-MHz data to 3.58 MHz. and
combines the chroma/luminance signals.
The composite-video signal is then sup-
plied to the RF modulator (along with the
audio).

The video converter also develops a
drive signal for the armstretcher time-base
correction circuits. Any phase or frequen-
cy difference produces an error signal.
which is applied to the armstretcher sole-
noid and mioves the stylus as necessary to
maintain a constant disc-to-stylus ve-
locity. The armstretcher output is also
coupled to the video-converter oscillator
in order to maintain phase lock between
the up-converted 3.58-MHz color signal
and the 3.58-MHz reterence.

Test equipment

The test equipment used in videodisc
player service is basically the same as that

used in TV service. In addition. a test. or
reference disc, and a video monitor can
prove to be most valuable.

Most player manutacturers provide test
discs as part of their recommended test
equipment and/or tools. A test disc is es-
sentially a standard videodisc with several
very useful signals recorded at the factory
using very precise test equipment and sig-
nal sources. You play the test disc on a
player being serviced, and note the re-
sponse. and/or use the signals to perform
alignment and adjustment. With the prop-
er test disc, you can generally eliminate
the need for your own signal sources (sig-
nal generators. audio generator, color
generator, etc.) There is no standardiza-
tion in test discs. Also. the alignment pro-
cedures found in most service literature
calls for signals and displays not available
on all test discs. The only way around that
problem is to use the recommended test
disc.

A video monitor has no tuner: it is de-
signed to accept video and audio inputs
from some source such as a separate tuner.
VCR. or videodisc player. There are also
some TV receivers on the market that can
accept video and audio inputs. A monitor
or receiver with video/audio inputs is very
useful in videodisc-player service as they
make it possible to examine the audio and
video signals from the player before they
are applied to the RF modulator so you
can check the baseband signals indepen-
dently from RF. Without such connec-
tions, it is difficult to tell if faults are
present in the audio/video circuits or in
the RF unit. If you use a TV receiver as a
monitor, it is helpful to adjust the vertical-
height control to underscan the picture (so
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you can see the video switching point in
relation to the start of vertical blanking).

Maintenance

Videodisc player manufacturers dis-
agree considerably about routine mainte-
nance. For example, one manufacturer
recommends that the laser be replaced at
5000 hours, the motors at 3000 hours, and
the turntable components after 9000
plays. Another manufacturer recom-
mends “fix it if it breaks down.” Nev-
ertheless. remember the following points.

The picture quality of an LV player can
be degraded if too much dust or dint ac-
cumulates on the objective lens. Dust can
be removed with an air blower (as used on
a camera lens). Never touch the lens sur-
face. Keep the lid closed. except when
inserting or removing a disc. If an LV disc
becomes very dirty. hold the disc by the
edges, and wipe both sides with a clean,
soft. dry cloth. Check for warped LV discs
since a warped disc can cause skipping,
loss ot picture, and even hit the lens or lid.
Some manufacturers recommend remov-
ing scratches on an LV disc with polishing
compound (but never use rubbing com-
pound). If LV discs are very cold (frozen),
allow about 45 minutes for the disc to
return to room temperature before play-
ing. Store LV discs in their jackets on the
edge in a standard phonograph record
rack. Do not stack LV videodiscs, and
avoid storage in hot areas.

Keep CED discs in their caddy. Never
remove a CED disc from the caddy (ex-
cept in the player). Never try to clean a
CED disc. =

Next time, we’ll show you how to ser-
vice LV and CED players. R-E
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A look at op-amp based sinewave, squarewave, and

triangular wave generators.

JOSEPH J. CARR

P t 8 THIS MONTH, WE'LL
ar turn our attention to
squarewave, triangular wave, and sine-
wave generator circuits based on opera-
tional amplifiers. The heart of each circuit
is a comparator. While there are several
difterent types of IC comparators avail-
able. for the purposes of our discussion
we will consider only op-amp-based com-
parators.

Op-amp comparators

One author once called the comparator
“an amplifier with too much gain.” The
purpose of the comparator is to provide
unique outputs to indicate the relative val-
ues of two voltages, VI and V2. The three
possible conditions are: VI = V2, Vl less
than V2 and VI greater than V2

Figure 1 shows a simple comparator
circuit. Note that the operational ampli-
fier has no negative teedback circuit. That
fact means the gain is essentially the
open-loop gain (Ayg ) of the op-amp.
Depending upon type. Ay, might be
anything from 20.000 to over 1.000.000.
An implication of that is that very small
input voltages will saturate the output of
the op-amp. Let's assume, tor example.
an op-amp with 12-volt power supplies
that permits * 10-volt output signals.
With a gain of 100,000 (moderate for an
op-amp), the input voltage that will satu-
rate the output is (10-volts)/100,000, or
0.0001 volt (i.e. 100pV)!

If V1 equals V2. then output Vg, will
be zero. If VI is greater than V2, we get
the same result as applying a positive volt-
age to an inverting amplifier: the output
saturates al a negative voltage. The last
situation. V1 less than V2. is the same as

applying a negative voltage to an inverting
amplifier: the output saturates at a positive
voltage.

Diodes DI and D2 are sometimes used
to limit the output voltage V, to some
value. That limitation might be to protect
a tollowing circuit. or to sharpen the out-
put waveform (saturated amplitiers don’t
always recover quickly). Diode DI limits
the output on positive excursions to Vi,
+ 0.7 volts. while diode D2 limits nega-
tive excursions to —(V,, + 0.7 volis). In
both cases. one diode is in the reverse-bias
Zener region, while the other is torward
biased (which accounts for the 0.7-volt
term).

If we ground the noninverting input of a
comparator. then V2 = 0. By applying a

Vi < Voo
V2 = R1 F 3
—y 4
A0
Vo
yo
——o0

FIG. 1—A SIMPLE COMPARATOR built around
an op-amp. Note that the op-amp has no feed-

back circuit.
Vﬂi Vo D1
C1 ’
Vo
A1

bET

FIG. 2—THIS COMPARATOR CIRCUIT can be
used to convert sinewaves to squarewaves and
to detect positive to negative (zero crossing)
transistions.

Viy ©

www americanradiohistorv com

Vin® &

Voo 1

0.6V

FIG. 3—WAVEFORMS for the circuit shown in
Fig. 2.

sinewave to the inverting input we will
generate a squarewave (V, in Fig. 3) at
the comparator output. Because of their
ability to convert a sinewave into a square-
wave, comparators are used sometimes as
the input stage of frequency counters,
Modem’s and other devices.

A comparator can also be used as a
zero-crossing detector by differentiating
the comparator output; that is the function
of R1 and Cl in Fig. 2. The wavetorm at
V , is the differentiator output. The time-
constant formed by R1 and C! should be
very, very short (e.g. 0.01) compared with
the duration of wavetorm Vg, We can
select either positive-going (as shown) or
negative-going transitions by placing di-
ode DI in series with the signal line. That
diode will clip the spikes of one polarity
or the other. (As shown in Fig. 2. it clips
the negative spikes (see Fig. 3): reverse it
to clip positive spikes).
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REFRACTORY
PERIOD

FIG. 5—TIMING WAVEFORMS for the circuit
shown in Fig. 4. Note that the one-shot can not
be retriggered until both the period t and the
refractory period have expired.

Monostable multivibrators

A monostable multivibrator, or one-
shot, is a circuit that has but one stable
state. When triggered by an input pulse,
the one-shot switches to the unstable state
for a predetermined period of time before
reverting to the stable state.

Figure 4 shows a one-shot circuit based
on the op-amp, while Fig. 5 shows the
timing waveforms for that circuit. There
are two feedback paths in the circuit of
Fig. 4. The negative feedback path con-
sists of Rl and C1, in which Cl charged by
the current in R1 generated by potential
V. The positive feedback loop consists
of R3 and R4; V/ is the positive feedback
voltage.

When a negative-going trigger pulse is
applied to differentiator C2-RS5, the op-
amp output will snap to — V,, and remain
there. The voltage will be negative, so
capacitor Cl will begin to charge to a
negative voltage. When — V. = -V,
the op-amp output snaps high again, end-
ing the output pulse period. Capacitor Cl
is then discharged because V, is positive.
Diode D1 clamps V, to +0.7 volts.

The period T of the output pulse is:

D4 a1
—i v Ay
C
4
—}—
=
R2
£2 03
o +
TRIGGER b3
RS E
I Vi
3he
FIG. 4—AN OP-AMP BASED one-shot circuit.
+V‘
1 + (0.7V/V,)
TRIGGER T = R1 1In[—° ]
0 u‘ﬁ - c 1 — R4/(R3+R4) ()
-yy

If we put some constraints on values,
then Equation | can be simplified. If Vg is
much larger than 0.7 volts (it aimost al-
ways is!), and R3 = R4, then Equation |
reduces to:

T = .69R1C1 (2)

Normally, we know the required period
T, and will select C1 from tables of stan-
dard values. We will thus want to rear-
range Equation 2 to find R1:

T
R = BsCi @
When designing the circuit, try several

values of Cl in order to find a value for R]
that is close to a standard value.

The circuit of Fig. 4 cannot be retrig-
gered until both period t,, and the refrac-
tory period (i.e. time to discharge Cl)
expire. Figure 6-a shows the operation of
such a circuit. When the first trigger pulse
1s received at time t,, the output V, drops
to — Vq for period t,,. The second trigger
pulise (at t,) has no effect. The third trig-
ger pulse (at t,) effects the output because
the period has expired, as has the refracto-
ry period. That type of one-shot is some-
times called a nonretriggerable monosta-
ble multivibrator.

Figure 6-b shows the timing diagram
for a retriggerable monostable multi-
vibrator. The output drops low (i.e. to
=Vp) at time t, when the first trigger
pulse is received. If no other pulses are
received, the output will snap high (i.e. to
+ V) after time period t,,, expires. But
before t, | expires, a second trigger pulse
is received. That pulse resets the timing
for another period t,,,. The total period
the output remains low is t_, plus the pre-
viously expired portion of the other pulse.
In other words, t_ (total) =t + (t, —
).

Figure 7 shows a method for making the
one-shot circuit of Fig. 4 into a retriggera-
ble one-shot. Transistor Q! is connected
across timing capacitor Cl. In the dor-
mant state, the positive voltage on the
trigger input keeps QI reverse biased,
thereby turned off. But when a negative
triggering pulse is received, however, QI
is momentarily forward biased, discharg-
ing CI; that restarts the timing period. A
subsequent trigger pulse will discharge
Cl again, provided the pulse is received
prior to the end of t_, (or after the refracto-

ry period).

+
TRIGGER _| U J
0 Yy ta l;
W ! ,
v to ) P
Vo ——
REFRACTORY
PERIOD
a
+
TRIGGER J U
! |
t
|

FIG. 6—A NONRETRIGGERABLE ONE-SHOT can not be retriggered until both t,, and the refractory
period have expired; the timing diagram for such a circuit is shown in a. in a retriggerable one-shot,
each trigger pulse restarts the timing period, t,,; the timing diagram for that circuit is shown in b,
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FIG. 7—THE NONRETRIGGERABLE ONE-SHOT
of Fig. 4 can be turned into a retriggerable one-
shot with the modification shown here.

Squarewave generator

A squarewave generator produces a
train of equal duration pulses that alter-
nately snap between positive and negative
extremes. A perfect squarewave is sym-
metrical in two ways: amplitude and
period. In other words. the positive and
negative excursions have equal durations
and equal amplitudes. A perfect squar-
ewave will also have extremely fast rise
and fall times (which requires high-fre-
quency op-amps). An implication of that
latter characteristic is that the squarewave
is rich in upper harmonics (which is why
squarewave oscillators are used in fre-
quency multipliers and crystal frequency-
markers).

A
1 VC R1

-4 Vo
l D1
‘}[nz

FIG. 8—A SIMPLE op-amp based squarewave
generator.

Figure 8 shows a typical squarewave
generator based on an IC operational am-
plitier; Fig. 9 shows the timing diagram
for the circuit.

The squarewave-generator circuit bears
a certain resemblance to the one-shot cir-
cuit shown previously. There are two feed-
back paths. The negative feedback path
consists of timing components R1 and C1.
That circuit causes capacitor Cl to be
charged by a current in R1, which is gen-
erated by output voltage V.

The positive feedback path consists of
resistor voltage-divider network R2/R3.

Voltage V, (see Fig. 8) is the teedback
voltage, and is a equal to Vg
R2/(R2+R3).

Looking at Fig. 9, output waveform Vg
is superimposed on capacitor charging
voltage V. Let’s assume the output Vg
snaps high (i.e. to +Vg) at turn-on. Ca-
pacitor Cl will start charging in a positive
direction at a rate determined by the val-
ues of R1. Cl. and V5. When capacitor
voltage V- rises to + V,, the op-amp es-
sentially sees a zero-voltage differential
input, so the output snaps low again. At
this point, Vg, is negative so capacitor Cl
begins to charge in the negative direction.
When -V, = —V,, the output will snap
high again.

T— Vo
l‘:l..{ /
2

+Vy |

bVo

VOLTS

FIG. 9—TIMING DIAGRAM for the circuit shown
in Fig. 8.

A generator whose output alternates
back and forth. as is the case for the circuit
in Fig 8, is called an astable multivibrator;
in other words, it has no stable states.

The period of the waveform in Fig. 9 is
the sum of high and low times. and can be
expressed by:

T = 2R1C1 In<1 +%FE>
R2 (4)

where T is in seconds. If R2 = R3. we
can simplify Equation 4 to the form:

T = 3.2RIC1 (5)

As with many textbook equations.
Equations 4 and 5 are not in the most
practical format. In most cases, we will
know T and will select C1 from a table of
standard values. Thus, we need to rear-
range Equation 6 to solve for R1. The
value of R1 can be calculated from:

4
32C1 6)
For example. let’s find the value of R1If T
is 0.2ms (2x10-seconds) and C! is

R1

0.01pF
Rl = T/3.2C
R1 = 0.0002 sec/3.2(1x10-8 farads)

R1 2 X 104 sec/3.2 X 108
R1 = 6250 ohms

www americanradiohistorv com
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[_)* ~AMY

—— Vp

FIG. 10—A SYMMETRICAL WAVEFORM is not
always desired. This modification to Fig. 8 pro-
duces an asymmetrical waveform.

e Y

RoeF
e
hA A

< R2

R1

c1
_L—)F

R

|
:
3

FiG. 11—ANOTHER WAY to generate a square-
wave with an asymmetrical waveformisto usea
potentiometer, The circuit shown here is another
modification of the one shown in Fig. 8.

SQUAREWAVE R1
INPUT

!

FIG. 12—0ONE COMMON METHOD of generating
atriangular wave is to input a squarewave into a
Miller integrator.

The circuit of Fig. 8 produces the sym-
metrical waveform of Fig. 9. Both
positive and negative excursions occupy
equal time durations. That situation oc-
curs because | + V| = | = Vgl and Cl is
charged through R1 on both sides of the
waveforms. Unfortunately, however. sym-
metry is not always desired. The modi-
fications to Fig. 8 shown in Figs. 10 and 11
provide asymmetry in a controlled man-
ner.

The method shown in Fig. 10 uses two
feedback resistors and a pair of switching
diodes to accomplish the job. The polar-
ities of the diodes are such that D3 is
forward biased by negative V. while D4
is forward biased by positive V. As a
result, the capacitor is charged by — Vg
via R,. and by + Vg through R . It R,
and Ry, are not equal, then the durations of
positive and negative excursions of wave-
form V, are not equal.

An alternate to varying the symmetry is
shown in Fig. 11. An offset voltage (either
positive or negative) is provided by setting
potentiometer R2. Since varying R2 will
vary the voltage across Cl. it can be used
to modify the charging time required for
Ve to reach either — V,or + V¢ (depend-
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In Computer Electronics...

NTS iNTROMNLC" HOME
TRAINING GIVES YOU

THE EDGE

The competition for
High-Technology
careers is strong,
and the rewards
are great. Give
yourself the edge
you need by training
with NTS.

NTS INTARDNIC home training provides
you with a special kind of “Hands-On”
experience that prepares you better,
develops your skills faster. You advance
as quickly as you wish, working with
actual circuits, diagrams, schematics,
and state-of-the-art hardware. There are
a dozen different NTS programs in
electronics to help you develop and
reach your potential. They range from
basics to advanced areas in several
fields. And the ALL-NEW NTS course
catalog spells it all out. It's free, and
does not obligate you in any way. Send
for it today.

A GROWTH INDUSTRY

High-Technology is a growth industry. The
evidence is clear, and most observers predict a
steady expansion due to a relatively strong flow

employment opportunities, especially in
servicing and maintenance. Computer servicing
skills can best be learned by working directly on
field-type equipment. NTS electronic hardware is
selected and developed especially for the
training program with which it is associated. You
learn by doing, by assembling, by performing
tests and experiments, covering principles of
computer electronics, microprocessor trouble-

shooting, and circuitry.

MICROCOMPUTERS

NTS offers three programs in computer
electronics. You will receive training covering
solid-state devices, digital logic circuitry, and the
fundamentals of the computer itself. Instruction
includes micro-control technology and detailed
operation of microcomputers. These courses will
prepare you for entry-level in many facets of the
computer industry such as field service and
customer engineering as well as programming.
In addition to written texts your course includes

RADIO-ELECTRONICS

-~
o

the NTS/HEATH disc-drive computer which you
assemble as part of the training process. The
assembly and use of the computer will serve to
reinforce practical application of principles.

of investment capital into computers, electronics
and precision instruments. Sales of computers
alone will reach an estimated ten million units
this year. This means challenges and new

www americanradiohistorv com



MICROPROCESSOR TECHNOLOGY

The field of industrial and microprocessor
technology encompasses the application of
electronic microprocessor control principles.
Your course takes you from fundamentals of
digital electronics and associated circuitry
through the application of the microprocessor as
a control device. You will learn how to move and
manipulate instructions and information. The
microprocessor trainer included in your course is
a micracomputer system designed as a practical
tool for learning the use of software and
hardware techniques utilized in the linking of
microprocessors to various systems.

DIGITAL ELECTRONICS

The NTS Compu-Trainer is a fascinating solid-
state device which you will build in order to
perform over ninety logic circuit experiments.
These experiments serve to emphasize an area of
electronics which is essential to the under-
standing of state-of-the-art control equipment,
they are also extremely important to those
wanting to pursue a career in computer
servicing. Separate courses involving the
Compu-Trainer are also available in
Microcomputer Servicing and Digital/Analog
Electronics.

ROBOTICS & VIDEO TECHNOLOGY

Other NTS courses cSOVer a wide range of
specialization. In Robotics, the NTS/Heath Hero |
is included to train you in robotic applications in

NO OBLIGATJON

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
Resident and Home-Study Schools

4000 So. Figueroa St., Los Angetes, CA 90037

manufacturing processes. In Video technology, a
new course features the advanced NTS/Heath Z
Chassis "“Smart Set” color TV with computer
space command remote control and space
phone. This is an excellent program for those
interested jn a career in video servicing with
microcomputer basics.

EARN CEU CREDITS

America’s industrial giants are turning more and
more frequently to home study as an effective way
to upgrade employee skills. You benefit from the
experience NTS has gained in its 79 years as a
feader in technical training. The skills and
experience gained in the building of kits and test
equipment provide you with training that cannot
be duplicated. And,
depending on the
program you select,
you can earn up to
30 CEU credits for
successful
completion.
Complete details
included in the
catalog.

Use the malil-in card or flil out and mail the coupon. indicate the field of your cholce.

(One, only please.) FREE fuil color catalog wiil be sent to you by return mail.

F---------------------------------------1

NATIONAL TECHNICAL SCHOOLS
4000 South Figueroa Street, Los Angeles, CA 90037

Please send FREE color catalog on course checked below

0O Robotics

O Digital Electronics 0 Video Technology

3 Auto Mechanics O Home Appliances
O Air Conditioning/ Solar Heating

Name — Age
Address Apt
City State

Zip = Phone ( }

L3 Check if interested ONLY in classroom training in Los Angeles
O Check if interested in G.1. Bill Information.

PSS
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pept 206-015

O Computer Electronics
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ing upon the polarity of V.. An advantage
of the circuit shown in Eig. 11 is that it
includes a potentiometer that allows you
to continuously vary the relative duration
of the positive and negative excursions of
the waveform.

o

-V

*Vo -

AN
Navave

L
FIG. 13—TIMING DIAGRAM for Fig. 12. The
squarewave, shown in a, is input to the Miller
integrator; the resulting triangular waveform is
shown in b.

vy

A

Triangular waveform generator

There are several ways to generate a
triangular waveform. Figure 12 shows one
very common method—drive a Miller in-
tegrator with a squarewave generator. The
timing waveform is shown in Fig. 13.

The triangle, wave circuit is modified in
Fig. 14 to include a self-generating
squarewave source. The frequency of the
output of that circuit is given by:

R2
f= aR3Rict @

Sinewave oscillators

Sinewaves can be generated either by
filtering a square or triangular waveform,
or by using a feedback oscillator circuit.

The filtering method uses a very sharp
cut-oft low-pass filter. or a notch filter, to
remove the harmonics from a complex
waveform such as a triangular wave or
squarewave. Of course. the amplitude is
greatly reduced. but that problem is easily
overcome through the use of fixed-gain
amplifiers.

i€
o

AAA

AA

Voo .
+
?
> D
3R

\ oAk

R1 Ic2
1 VO
2 = f—o

R3

AAA

vy

FIG. 14—THIS TRIANGULAR-waveform generator includes an integral squarewave generator.

(ap)
(ap]

>V0

.||}1

FIG. 15—AN RC phase-shift oscillator, such as the one shown here, can be used to generate a

sinewave,

www americanradiohistorv com

FIG. 16—THIS WIEN-BRIDGE OSCILLATOR can
also be used to generate a sinewave output.

An advantage of the filtering method is
that it is easy to maintain amplitude sta-
bility over a wide range of frequencies.
Where fixed frequency operation is used.
however, one might want to use a feedback
oscillator.

There are two criteria that must be met
by a feedback oscillator: The loop gain
must be one or greater, and the feedback
must be in-phase with the input signal
only at the desired frequency of oscilla-
tion. Two different sinewave oscillator cir-
cuits are presented here—the RC phase-
shift oscillator and the Wien-bridge os-
cillator.

The RC phase-shift oscillator is shown
in Fig. 15. The inverting amplifier IC]
provides 180 degrees of the required 360
degrees of phase shift. The remaining 180
degrees of phase shift is provided by a
three-stage RC network (each stage
provides 60 degrees). The frequency of
oscillation is given by:

1
= 2veRc ®)

The circuit will oscillate provided that
the gain, which is set by —Ry/R, is suffi-
cient too overcome the losses of the RC
phase-shift network. Analysis shows that
the attenuation factor of the network (V/
Vo) is 1/29, so the gain must be 29 or
more.

The Wien-bridge oscillator is shown in
Fig. 16. The “bridge” is a frequency-se-
lective AC version of the old-fashioned
Wheatstone bridge. If Rl = 2R2, the
circuit will oscillate at a frequency of f
=1/2nRC. R-E

pot@S * STEREQ

= |I®
Iri ..»'Il -
ki
f L»'

“Radio is just like TV—onlv the picture
tube blew.”
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Satellite-TV Accessories

Once you have your basic TVRO system set up, its time to look for add-on devices to make
your viewing more enjoyable, or simply more convenient. Here we'll take a look at some of

those accessories.

MARC STERN

WHILE A BASIC TVRO SYSTEM—MADE UP
of a receiving antenna. LNA, downcon-
verter, and receiver—will certainly. bring
you much enjoyment, there are many ac-
cessories that can make your setup even
more pleasant. For example. you can add
a sterco synthesizer or stereo processor. a
remote antenna actuator, and a host of
other devices.

In this article, we'll tell you about some
of the many of the satellite add-ons that
are available and how to choose them.
We'll also describe what they can do for
your system. Let's begin our look at these
items with the stereo synthesizer and the
stereo processor. both of which will add to
your listening pleasure.

Stereo synthesizers and processors

A stereo synthesizer, as its name im-
plies. creates synthetic stereo sound from
the mono signal that may be transmitted
by a satellite’s transponder. It is pseudo
sterco, not true stereo sound. However,
when you use such a synthesizer with a
good stereo amplifier, you can achieve
rather good results.

A stereo processor, on the other hand,
is used to decode stereo signals from sat-
ellites. The result is true stereo, not
pseudo stereo. We recommend stereo pro-
cessors over stereo synthesizers, es-
pecially since the price of decoders has
dropped rather dramatically. In fact. ster-
co synthesizers are becoming in-

wWWw americanradiohistorv com

creasingly difficult to find, because their
price advantage has slipped away.

A steren processor should have a tuning
range from 5.5 to 8 MHz—that will per-
mit vou to tune in the whole range of
possible audio subcarrier frequencies. If
you're a regular Radio-Electronics read-
er, then there’s a good chance that you'll
want to build a stereo processor yourself.
If so. check our October 1984 issue for
construction details for a stereo decoder.

Many sterea processors feature selecta-
ble bandwidths (150 and 500 kHz, for
example)} Selectable audio bandwidth
can be a useful feature to help increase the
signal-to-noise ratio of many signals. But
remember that as vou decrease the band-
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width, you lose some of the high-frequen-
cy music information. However, in noisy
conditions, that is often a worthwhile
tradeoff.

IF filter

Another useful add-on component for
your TVRO setup is an IF filter. There are
several kinds. One type is a passband fil-
ter—it filters out those frequencies above
and below the satellite-TV IF. It also nar
rows the IF bandwidth. Thus, it can be
useful to pull some weak signals out of the
snow (but you don’t want to use it with
stronger signals).

Another type of filter is the notch filter.
Its main purpose is to eliminate annoying
black and white spots (sparklies), which
are usually caused by terrestrial inter-
ference. (Transcontinental telephone mi-
crowave transmissions have carriers at
+ 10 MHz from the transponder’s center
frequency.) When connected between the
downconverter and receiver, the filters can
eliminate the interference at 60 and/or 80
MHz.

Do you really need a filter? We think
that you should put off buying one until
you set up your TVRO system. You may
find that your reception is adequate with-
out a filter. Anyway, they are easy enough
to install (they just connect in-line be-
tween the downconverter and receiver) so
that you can add them at any time.

Antenna positioners

Because of their popularity, it is be-
coming hard to think of antenna posi-
tioners as TVRO add-ons. Since few
people are willing to run outside to crank
their dishes to a new position, antenna
positioners are becoming more like stan-
dard equipment! In general, an antenna
positioner consists of two parts: a control
unit and an antenna actuator. The control
unit is mounted indoors at the satellite
receiver. It controls the actuator, which is
mounted at the dish.

The two units are connected by a cable,
and the control voltage is low, usually
around 24 volts DC. Many control units
feature digital displays that let you return
the antenna to a particular satellite. Those
displays, typically from 2 to 4 digits, are
not true indicators of position. They are
guide numbers so that you can return to a
particular satellite. In other words, when
you locate a satellite (such as SATCOM
F3), you make note of the display (say,
*247"). Then, whenever you want to re-
turn to SATCOM F3, you simply press the
direction controls until the display shows
*247.” Some positioners allow you to
store satellite positions in memory so that
you can return to them, with a single com-
mand. And some units let you store the
satellite name in memory as well.

When shopping for an antenna posi-
tioner, make sure that the actuator is pro-
tected against damage from overtravel. If

itisn’t, someone who is not familiar with
the system could easily damage the actu-
ator. Most systems do have limit indica-
tors and automatic braking so that the
possibility of damage from misoperation
is small.

Some positioners offer “extra™ fea-
tures that you might find to be very conve-
nient. Read through our look at the
marketplace for more details. The other
considerations in buying an antenna posi-
tioner are mostly mechanical. Of course,
you should look for sturdy construction,
and systems with little backlash.
Weatherproofing is also desirable. Most
important of all, perhaps, is to make sure
that your actuator has at least a one-year
warranty.

Video switching

It is quickly becoming true that the
average television set isn’t just receiving
an input from a VHF or UHF antenna
anymore. Instead, it may have inputs from
a video cassette recorder, a cable-televi-
sion system, a home computer, as well as
a home satellite-signal receiving system.
A video switcher is almost a necessity to
eliminate the familiar *‘rat’s nest”" of wire
and cable, and the confusion that grows as
the TV is called upon to handle so many
items.

There are two things you want to look
for when buying a switcher: High isola-
tion between inputs, and a lot of inputs.
(You should get more inputs than you
think you have need for—you’re sure to
need them eventually.) As an added con-
venience, you might want to buy one with
two or more outputs as well.

There are other accessories that you can
get for your TVRO. Signal splitters, dis-
tribution amplifiers, remote controllers,
outboard signal-strength meters and tuna-
ble audio (if your receiver is not so
equipped), etc. can all be found along
with a host of other goods. Let’s now take
a look at just some of those add-ons you
will find in the marketplace:

Arunta

Arunta has three IF filters available for
$165. The 47022 threshold extension filter
passes 59 to 81 MHz with fairly sharp
skirts. It helps to reduce interference on
weak transponders. The 47019 notch filter
features dual notches at 60 and 80 MHz. It
is most useful for eliminating terrestrial
(telecommunications) interference. The
narrow-bandwidth 470/5 enhances recep-
tion of INTELSAT feeds. (While most
TVRO systems have bandwidths of about
27-30 MHz, INTELSAT signals have
bandwidths of about 18 MHz.) Each filter
can be simply turned on or off with the
touch of a button (especially important
with the 47015).

Arunta also offers their SSP-3/8 satel-
lite-stereo processor, which can be used to
listen to mono signals as well as those
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broadcast in multiplex, adaptive deviation
multiplex, matrix, and discrete formats. It
features dual tuners, a 5-8 MHz range,
automatic deviation, dual tuning meters,
noise reduction, dynamic-range expan-
sion, and AFC. Dual IF bandwidths (300
kHz and 130 kHz) are also offered.

Burr Equipment

Burr’s Sar-Trol I satellite actuator and
positioner control- box, is available for
$479.95. The Mini-Trol is available for
$399.95.

The Sat-Trol | uses membrane-type
EAST-wEST control keys; it has dual scan
rates and a position indicator. The actu-
ator uses zinc-plated tubes, a die-cast alu-
minum powerhead, and a special
weatherproof boot.

L
BURR EQUIPMENT Sat-Tro/ 1 actuator.

The Mini-Trol is designed to eliminate
electronic problems. Built without poten-
tiometers or Hall-effect sensors, only the
motor and screw are left at the dish. Al-
though that system is very reliable, there
is no display of position at the control
unit. So returning to a specific satellite is
more difficult than it would be with the
Sat-Trol 1, which does feature a digital
display of position. The Mini-Trol fea-
tures pushbutton operation and an auto-
matic brake circuit. It is rated at 1,000
pounds thrust and 5,000 pounds static
loads. i

R.L. Drake

Drake offers several add-on TVRO ac-
cessories; among them are APS24 anten-
na positioner ($499), their VS35 video
selector ($165), and their NF60/80 notch
filters.

The APS24 makes it easy to relocate a
polar-mount antenna. The console fea-
tures a two-digit LED display and EasT-
WEST actuator buttons. The control motor
operates on 36-volts DC, and can be used
with most antennas that require a max-
imum linear travel between- 18 and 36
inches. .

R.L. DRAKE VS-35 video switch.

The VS35 video selector takes inputs
from 5 program sources. It offers push-
button source-selection and isolation is
better than 60 dB. Its frequency response
(0 dB to 3.5 dB) is 50400 MHz. Three
outputs are offered: Tv, REMOTE, and



vCR. All active inputs and outputs are
indicated by front-panel LED’s.

The NF60/80 notch filters, available for
$79.95. cut out terrestrial microwave in-
terference. The NF60 is for remov ng in-
terterence at 60 MHz. while the NF80 is
for 80 MHz. For each filter. the notch
depth is 45 dB, and the 3-dB bandwidth is
+ 1.5 MHz of the center frequency.

Dynasat

The DT-200 Power Tracker, available
for $289, combines a weather-sealed,
maintenance-free actuator and an elec-
tronic control unit that features two-speed
east and west controls. An LED readout
and Polarotor [ control are also included.
The 24-volt DC system uses Hali-effect
sensors. It features an 18-inch stroke,
hardened steel gears, stainless steel exten-
sion tube, and a rated thrust of 2,000
pounds.

Earth Station Accessories

A weatherproofing boot for satellite ac-
tuators/positioners is available for $21.50.
[t can be used to protect many positioning
jacks. A two-piece boot protects motor
and gear works.

Houston Tracker Systems

The Tracker 1Vplus is a top-of-the-line
antenna positioner with remote control
(3610 with remote, $439 without). The
computer-programmable drive system
features UHF wireless remote control (up
to 200-feet away). Other features irclude a
16-character, blue fluorescent display that
gives instructions while programming.
and parental lockout capability.

The Tracker 1Vplus ofters control of the
Chaparral Polarotor 1, and can interface

directly to many receivers for automatic
polarity selection. (Some receivers re-
quire an interface board.) The east-west
over-travel limits are user programmable.
The unit is supplied with an 18-inch, ball-
screw actuator and 100 feet of wire.

The Tiacker 11 ($305) is a manual-drive
antenna and positioner that features an
LCD readout of satellite “*location™ and
user-adjustable over-travel limits. It fea-
tures a self-contained 6-amp power sup-
ply. The suggested system load is 800
pounds or a 10-tfoot lightweight dish. The
Tracker Il is supplied with an [8-inch ac-
tuator and 100 teet of wire.

ICM/Video

The VP-300C ($349) is a completely
automatic video processor. It regenerates
synchronizing signals. and a clamp cir-
cuit removes hum and flicker. It features a
copyguard stabilizer. four video and audio
outputs, NTSC and PAL compatibility,
AGC, and 2 6-MHz bandwidth. Its S/N is
specified at S0 dB.

ICM VIDEO Signal Purifier

The VE-200C ($495) is also automatic.
It regenerates all sync signals and features
acopyguard stabilizer, four audio and vid-
eo outputs. image enhancement and noise
reduction, fade to black, a 5-MHz band-
width, and its S/N is specified as 60 dB. It
has controls for video level, color level,

HOUSTON TRACKER SYSTEMS Tracéer Il antenna positioner and actuator.
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burst phase. and noise level.

The SA-50 Signal Purifier ($150) is a
filter/amplifier containing a five-pole
bandpass filter to reduce out-of-band in-
terference. The SD40 ($325) stereo ma-
trix decoder is used to decode matrix-
stereo transmissions. The TA-30 ($115) is
a tunable-audio device—it allows you to
tune all subcarrier frequencies from 5.5 to
8.5 MHz (but not in stereo).

Kent Research

The SurvevorSeven, available for about
$320, is a programmable (12-memory)
antenna positioner that offers an optional
remote control. It features an LCD anten-
na “position” indicator; east-west travel
and limit indicators. Up to 12 positions
can be set in its non-volatile memory and
recalled by turning a 12-position rotary
control

The Surveyor-167, which sells for
about $700, is perhaps the most sophisti-

KENT RESEARCH Surveyor-7 antenna posi-
tioner and actuator.

¢ated controller on the market. It is inter-
faced directly with your receiver. (That is
done by your dealer—or by yourself, if
Kent is convinced that you are capable of
doing it yourself. One disadvantage is that
intertacing the Surveyor-167 will void
your receiver warranty.) Once the /67 is
installed, your complete station can be
controlled by a handheld unit. That in-
cludes channel, scanning. polarity, audio-
frequency (and stereo) selection; video
inversion, power and volume control . an-
tenna position. fine tuning, bass and tre-
ble. AFC. etc. The /67 also features a
parental lock-out system

There are no knobs. dials. or readouts
on the unit—all controls are on the hand-
held remote. Another impressive feature
is that you can display in color. on your
TV screen. the satellite that you are
watching. the channel you are watching,
the date and time, the channel lock-out
status and total system status.

The Surveyor-167 features a 36-satellite
memory, two-speed drive. up and down
scanning. a timer. parental lock-out. akey
lock to prevent unauthorized program-
ming, polarity control. non-volatile mem-
ory. LED indicators, skew compensation,
and a scan function. The actuator has an
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18-inch stroke and its thrust is rated at
1,500 pounds. Skew. tilt, and format cor-
rection are chosen automatically, and au-
dio frequencies are automatically se-
lected. It also features stereo decoding,
volume mute, bass-treble adjustment,
AFC, and dynamic noise reduction.

KLM

KLM station-accessory offerings in-
clude their Memorv Trak ($550) and a
stereo processor ($360). Memory Trak is
an antenna positioner featuring a 50-satel-
lite-position memory. digital readout of
relative position and satellite name, polar-
ity control, full east-west manual dish
control, and 80-hour memory retention.

KLM stereo processor

KLM’s stereo processor works with
standard receiver video outputs or un-
filtered. unclamped video outputs. It fea-
tures discrete and matrix modes, A and
A + B subcarriers, narrow and wide de-
viation, individual A and B tuning con-
trols, a 5.3-8.3 MHz range, center tuning
edgemeters, noise reduction, an inter-
ference filter, expansion switch, LED
multiplex indicator, video output jack,
and mono-audio output jack. The decoder
includes an amplifier section (5 watts per
channel) with volume control, left and
right speaker terminals, headphone jack,
and bass boost.

Luxor

The model 9534 remote-controlled an-
tenna actuator is available for $699. It
features wireless remote operation, mi-
croprocessor control, 30-satellite memo-
ry. battery backed-up memory, 175-feet of
cable, and automatic polarity switching.
The unit can be manually controlied for
programming setup and override. An
LED satellite readout and position read-
out is included. The 9536 infrared remote
control sensor is available for $99.

Newton Electronics

Newton offers satellite-TV test equip-
ment. including the $995 GBS 2600,

which features a 3.7-4.2 GHz output. Itis
calibrated in transponder numbers and the
output can be modulated with audio and
video to test LNA’s, LNC'’s or downcon-
verters. It features an RF-transmitting
horn antenna, and selectable signal level
at 70 MHz and 3.7-4.2 GHz. Audio
(mono, discrete or matrix stereo) and
composite video outputs, as well as a
color-bar output are available. The unit
contains a built-in battery charger.

The GBS 2000 ($2.995) features a mi-
crowave output that is tunable from
3.7-4.2 GHz. Its power level is equivalent
to 11 dB CNR. Its LNA feed has a nominal
level of —30 dBm. The 70-MHz output,
which can be used to align IF and detector

NEWTON ELECTRONICS GBS 2000 sateliite-TV
test set.

systems, has a power level of —10dBm. It
contains an internal audio generator, and
the four most commonly used subcarrier
frequencies (5.8, 6.2, 6.8, and 7.4 MHz)
are front-panel selectable.

Quantum Associates

The $395 Quanta Q-7 programmable
satellite scanner can be programmed for
12 satellites and has a 2-digit LED posi-
tion readout as well as a liquid-crystal
clock display. It features manual and auto-
matic scanning capability. Two drive units
are available: The short unit extends 18
inches, the long drive one 52 inches.

Regency

The VDS-5000 electronic video switch-
er, available for $119.95, features auto-
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REGENCY electronic video switcher

matic pushbutton switching of four inputs
(labeled ANT, SAT, vCR, and GAME) to two
outputs (Tv and vcr). The inputs are indi-
cated by LED's.

Sat-Tec

The $159 §-5000 stereo demodulator
decodes matrix or discrete stereo. It fea-
tures 5-8 MHz subcarrier tunability. The
bandwidth is selectable (150 or 500 kHz)

SAT-TEC S5000 stereo demodulator.

and its frequency response is 15 Hz to 15
kHz. Its harmonic distortion is specified
as less than | percent. Standard line ouf-
puts, for connection to stereo amplifiers,
are included.

Satellite Reception Systems

A variety of devices are available, in-
cluding the Speedster trailer ($1885),

SATELLITE RECEPTiON SYSTEMS Speedster
trailer and dish.

which includes an 8-foot dish and feed.
The trailer, which weighs 875 pounds,
can be taken with you when traveling! It
uses a 3-inch pole polar mount.

Superwinch

Superwinch offers their $470 Sky-
walker Il programmable antenna control-
ler and actuator. It features an LED
readout, a 16-position satellite memory,
illuminated satellite-position display, a
limit indicator (which shows antenna is at
end of travel), one-week memory protec-
tion, overvoltage protection, and full au-
tomatic and manual operation. R-E
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A versatile module

ONE OF THE MORE INTERESTING THINGS
in the fast-paced world of elec-
tronics is to discover a small com-
pany starting up on the basis of a
new idea or product. The fascinat-
ing part is to watch what happens
to the company after it has started
up. Many such fledglings last only
a short time and then fade away.
You can't always predict whether
they’ll be able to make a go of it,
because there are so many factors
involved.

Many emerging companies with
good products or ideas have gone
down the tubes because their ser-
vice, dependability, and respon-
siveness to customers has been
somewhat less than desirable.
Don’tget us wrong: We're not say-
ing that an occasional new product
or idea doesn’t make a difference
in the success or failure of the
company. What we are saying is
that there’s more to the creation of
a successful business than the
product itself.

Ben Johnson'’s Kaltek is one of
those enterprises that seems to be
doing the right things and turning
out useful new products. You may
recall a discussion back in March
1982 in which | told you about their
small module—the RC-111—
which, along with a calculator and
a handful of common compo-
nents, can be used to build a ca-
pacitance meter, ohmmeter, and
so on. That original module is still
available ($14.62, postage paid).
But now, there is an advanced ver-
sion of the original device.

The RC-103 (which sells for
$18.00 postage paid) is an RC-1M
with Schmitt-trigger inputs for in-
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creased precision. Using the
RC-103 along with a half-dozen
common components and a sim-
ple calculator, you can build an in-
strument to measure resistance,
capacitance, temperature, RPM,
length, orangles. A stopwatchora
light meter may be constructed
just as easily. So that you will know
just how simple the whole thing
can be, the basic circuit is shown
in Fig. 1.

That circuit may be used, too, in
a variety of applications depend-
ing on the component used at R2.
For instance, by replacing R2 with
a photodiode, you can build a
light-intensity meter. The circuit
may also be used to construct a
capacitance meter, ohmmeter, and
so on. (For more information and/
or applications contact Kaltek at
the address below).

Another item that should be of
special interest to many of you are
several circuits, developed by Ka-
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EARL “DOC” SAVAGE, K45D5,
HOBBY EDITOR

Itek, which use the RC-103 along
with an inexpensive Timex Sinclair
computer. One circuit forms a sig-
nal conditioner for reading “diffi-
cult” tapes. Others provide on-
screen readouts of resistance, ca-
pacitance, and frequency.
(Though | haven't tried it yet, | see
no reason why the same circuits
shouldn’t work equally well with
other computers—Commodore,
Radio Shack, etc.—provided ap-
propriate changes are made in the
short machine-language and
BASIC programs.)

As you would expect, using a
computer for the calculations and
display opens up all sorts of pos-
sibilities. For example, the mea-
surements can be displayed justin
numbers, but why not graphs or
words, or both for convenience
(which would be especially useful
to the young student)? And how
about a “lie detector” measuring
skin resistance and showing a ther-
mometer-like readout rising from
“True” through “Are you sure?” to
“Why not tell the truth?”

If you have been looking for
low-cost test instruments, give
some thought to the RC-111 and
RC-103 with a calculator or com-
puter. James Pennington (FL)
could make a device for tuning his
musical instrument. Kaltek will
send you the application notes for
$1.00 and an SASE, then give you a
buck credit on your subsequent
order.

The saga of Kaltek is notyet up to
date. They've developed another
module, the SL-6. With a couple of
components (included with the
SL-6 for $17.46, postage paid), it

RADIO-ELECTRONICS
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makes a touch-sensitive switch
that holds “on” for about one sec-
ond. Of course, the hold time can
be changed by substituting an-
other capacitor for the one that is
supplied.

So what good is a short delay
circuit? The SL-6 was developed as
an addition to the keyboard of the
Timex Sinclair 7000 computer (also
known as the Sinclair ZX87). In
small inexpensive computers, like
the Timex 7000, many keys serve

several functions, depending on
which mode the computer is in.

For example, a single key might
be use to enter a letter, a graphics
character, and the cosine function.
To enter the function you first
press the sHiIFT key and then the
alphanumeric/function-control
key. In the function mode, the al-
phnumeric keys become function
keys

The short delay allows you to
press the sHIFT key and then use
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the same hand or finger to hit the
control key. That greatly increases
the convenience and speed of key-
board operation. It can be es-
pecially valuable for certain hand-
icapped individuals.

While the SL-6 application notes
refer to the Timex 7000 and its shift
key, it should function equally well
on other keys and other machines.
I am just beginning to experiment
with the SL-6 on other computers,
and I'll let you know the results of
my efforts.

Certainly, use of the SL-6 is not
limited to computer keys. Instead
of completing a circuit around a
computer key, it could complete a
circuit to energize a small relay.
That could make a dandy compact
and portable alarm to sound off
when someone touches a door-
knob or a car, for example.

Perhaps now you can under-
stand why | find Kaltek an interest-
ing company. | suspect that more
and more applications will be
found for the RC-111, RC-103, and
SL-6 modules. (If you discover
one, be sure to let me know about
it.) There js also a rumor that Kal-
tek is on the development trail that
will soon lead to another useful
module.

Oh yes, please note that | own
no stock in Kaltek (wish | did!).
And if you wish to contact them,
be aware that they are planning to
move. The current address is Box
7462, Rochester, NY 14615. After
January 1, it will be Box 971, Adjun-
tas, PR 00601.

Help!

A request has come in from jack
Agueros (NY) for information that |
have been completely unable to
find. He is looking for a means of
getting in touch with others inter-
ested in old radio receivers. There
must be clubs and newsletter pub-
lishers for collectors and hob-
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byists. If you know of one (or
more), let me know and I'll pass
the word to Jack and others who
are interested that subject. (Edi-
tor’s note: You might try these:
The Horn Speaker, PO Box 53012,
Dallas, TX 75253, Bruce Kelley, Sec-
retary, Antique Wireless Associa-
tion, Holcomb, NY 14469, and
Niagara Frontier Wireless Associa-
tion, Box 68, Central Park Station,
Buffalo, NY 14215.) R-E

IN DAYTON:(513)252-5662 TELEX NO.288-229
Consolidated €lectronics, Incormporated
705 WATERVLIET AVE..DAYTON, OHIO, 45420
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Electronics Paperback Books
Quality Paperbacks at Affordable Prices

30 SOLDERLESS
BREADBOARD PRO-
JECTS BOOK-1.
$5.75. Whenever possi-
Die the same pans are
used i several pro-
jects Even a firsi-bme
busider can complete
these circurts

HOW TO GET
YOUR ELECTRONIC
PROJECTS WORK-
ING. $5.00. Helps you
troubleshoot and repair
nome-built projects ol
every descripion

MINI-MATRIX
BOARD PROJECTS.
$5.00. A vanety o pro-
jects that can ail be
Duilt upor a Mni-Matnx
board that has 10 stnps
and 1s 24 holes long

i€ Projects
far Bagmners

MOOERN OP-AMP
PROJECTS. $5.00.
Wide range of special-
1zed 0p-amp Circuis m-
cluding lo-norse, lo-
distortion, ultra-hi input
impedance. etc

MULTI-CIRCUIT
BOARD PROJECTS.
$5.00. 21 tairty smple
projects that can all be
built on a single
prnted-circudt board Al
are powered by & 9V
batiery,

IC PROJECTS
FOR BEGINNERS.
$5.00. Inexpensive digi
12 and linear IC's are

ART OF PRO-
GRAMMING THE 16K
2ZX81. $6.25. Topics in-
clude tull screen, scroll-
g, PEEK & POKE.
plus actual working
programs

THE 6809 COM-
PANION. $5.00. wni-
len for the average
assembly language
programmer. A thscus-
sion ol 6809 teatures &
relecence work for the
6809 programmer.

7] PRACTICAL COM-
"UTER EX-
PERIMENTS. $4.50.
Fills in background to

used lo this
selection of circurts in-
tended for the be-
ginner

mics by con-
structing typical Compu-
ter Cucuts using dis-

crele logic components

THE PRE-
COMPUTER BOOK.
$5.00. Aimed at the
absolute beginner with
nO knowledge of com.
puters. A non-techrical
aiscussion that helps
you enter the computer
world painiessly.

T Pro- comprrter
Cout

ART OF PRO-

An wwroduction
0 Virtoo

_ AN INTRODUC-
TION TO VIDEO.
$5.00. Pertect for the
person jusl about 1o
buy a VCR Discusses
pros & cons of the var-
‘ous formats; video
discs. videolext. lape
copying and more

GRAMMING THE 1K
2ZX81. $5.00. How 10
use the lealures of the
2X81 m programs that
fit the 1K machine ana
are stil fun 10 use

INTRODUCTION
TO BASIC PRO-
GRAMMING TECH-
NIQUES. $5.00. Based
0N author's own expen-
ence in learning BASIC
and helping others to

BASIC & PASCAL.
$4.00. Takes BASIC &
Pascal and develops
programs in both |an-
Qquages simultaneously.

leam to program

. A MICROPROCES-
SOR PRIMER. $4.50.
Painiess approach to
computing for the be-
ginner. Step-dy-step
expiains computer op-
eratons and assembly.

FIRST BOOK OF
TRANSISTOR EQUIV.
ALENTS. & SUB-
STITUTES. $3.75.

_ PRACTICAL COM-
PUTER EX-
PERIMENTS. $4.50.

ELECTRONICS
SIMPLIFIED CRYSTAL
SET CONSTRUCTION.
$4.50.

ELECTRONIC
HOUSEHOLD PRO-
JECTS. $4.50.

. POWER SUPPLY
PROJECTS. $4.50.
Conlaing designs and
construction details for
almost any power sup-
Ply the expenmenter
uikety 10 need.

REMOTE CON-
TROL PROJECTS.
$5.00. Radho-controt
infrasted, visible light, &
ultrasonic systems are
all included. along with
methods of appiying
them

ELECTRONIC
TEST EQUIPMENT
CONSTRUCTION.
$4.50. Consiruction de-
tails ol a wide range of
test equipment the ex-
penmenter can build al
home

ELECTRONIC
PROJECTS USING
SOLAR CELLS. $5.00.
Simple cwcunts that
have numerous ap-
pications around the
home.

ELECTRONIC TiM-
ER PROJECTS. $5.00.
Timing circuits for
aimos! any apphcation
the expenmenter might
need. A most vaiuable
reference

COUNTER DRIVER
& NUMERICAL-
DISPLAY PROJECTS.
$4.50. Fealures ap-
plicabions & projects
using varnous types ot
numencal-display de-
vices

PRACTICAL ELEC-
TRONICS CALCULA-
TIONS AND FORMU-
LAE. $7.50. A basic
reterence work that

brioges the gap be-
tween compicaled
techmcal theory & cut
and tned methods

INTERNATIONAL
1ODE EQUIVALENTS
GUIDE. $5.75. Helps
You find substitutes lor
the many difierent
types of semiconductor
gi00es in use loday.

INTERNATIONAL
TRANSISTOR EQUIV-
ALENTS GUIDE.
$7.50. Progucts of
more than 100 man-
utacturers are histed &

HOW TO MAKE
WALKIE TALKIES,
$5.00. Descrites equip
ment for low-power
handheld operation
112 pages of must
reading 1ot the dedi-
Cated expenmenter

ELECTRONIC
CALCULATOR US-
ERS HANDBOOK.
$3.95. Presents formu-
lae dala. methods of
calcuiation. convers$ion
faciors & more trom the
view of the caiculator
user

LINEAR IC EQUIV-
ALENTS AND PIN
CONNECTIONS. $8.25.
Shows equivalents & pin
of a popuiar

S$ with
possibie repiacements,

user-oriented selection of
ineas ICs.

PRACTICAL ELEC-
TRONIC BUILDING
BLOCKS—Book 1.
$5.00. All gloctronics
arcunts consisl of sim-
ple building blocks
When you know how to
make the blocks you
can easily create your
own projects.

SPECIAL OFFER Book t & Book 2
PRACTICAL ELECTRONIC BUILDING BLOCKS.
$8.00. Shipping Included. Save $1.75

RADIO CONTROL
FOR BEGINNERS.

ELECTRONIC
GAMES $4.50.

SINGLE IC PRO-
JECTS. $4.25.

RADIO CIRCUITS
USING iC'S. $4.50.

L' PRACTICAL ELEC-
TRONIC BUILDING
BLOCKS—Book 2.
$5.00. Circuits that pro-
cess signals Combines
with those 1n Book 1.

ELECTRONIC
HOUSEHOLD PRO-
JECTS. $4.50.

_ ELECTRONIC
MUSIC PROJECTS.
$4.50.

POPULAR ELEC-
TRONIC PROJECTS
$3.75.

PROJECTS IN
OPTO-ELECTRONICS.
$5.00.

| Racio Stations
[

ANTENNA PRO-
JECTS, $5.00. Covers
Practical antenna de
$1gns including actve,
loop & lernte types that

are easy &

CB PROJECTS.
$5.00. A number ol
useful and interesting
gesigns tor CB
accessones Speecn

10 builg

RADIO STATIONS
GUIDE. $4 75. Com-
prehensive fisting of
transmutters around the
world Presents loca-
tion. frequency, powet.

LONG DISTANCE
T¥ RECEPTION
(TVDX) FOR THE EN-
THUSIAST. $5.00.
Practical & au-
thoratalive infroduction
to this unusual aspect
of electromcs.

e
fiter & more.

CRYSTAL SET
CONSTRUCTION.
$4.50. Packed full of
easy lo duPliicate de-
sgns lor crystal radio
recewers

AN INTRODUC.
TION YO RADIO DX-
ING. $5.00. Listen. in
your home, 10 broad-
casis onginatng
thousands of miles
away. Tells how you
can do .

THE SIMPLE
ELECTRONIC CIR-
CUIT & COM-
PONENTS. $5.75. Ail
the tundamental theory
needed Io lead to a full
understanding of the
Simpie electronic circuit
and s components

ALTERNATING
CURRENT THEORY.
$5.75. Alternating cur-
rent theory without
which there can be no
comprehension of
speech. music, radio.
or Television

MICROPROCESS-
ING SYSTEM & CIR-
CUITS. $7.50. A truly
comprehensive guide
1o all of the elements of
a microprocessing
sysiom

SEMICONDUCTOR
TECHNOLOGY. $5.75.
Everything you aiways
needed 10 know about
solid-state devices in
one volume.

[] COMMUNICATIONS.
$7.50. Covers mosi
modern communication
systems. Line. micro-
wave, submarine, sat-
etite, digital multipiex
radio & telegraphy.

) FIRST BOOK OF
HI-FI SPEAKER EN-
CLOSURES. $4.50.

] SOLID STATE
NOVELTY CIRCUITS.
$3.50.

28 TESTED TRAN-
SISTOR PROJECTS.
$4.25.
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Number of books. ordered D

Total Price of Books

Sales Tax (NY State Residents)..
Shipping (75¢ 1st two books, 30¢ ea additional) .....
TOTAL ENCLOSED

L------------------------------------------------

ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box 240, Massapequa Park, NY 11762

Name.
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__State
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If you own a Sinclair ZX81 or a Timex Sinclair 1000, you already ?;l‘t;l 'llltlm,:'rlff-",j.?fl- Gt
know that programs written in BASIC execute very slowly on those Build 11 » and pat yous Sinchalr XK1 o
machines. What's more, programming those computers in machine- vvtem PROM prsarammer. and PROM
code can be somewhat less than convenient. This month, we'll wwsl oy L —
show you a project that can make writing and storing machine- COMPLETING THE BIOBOX

N ’ . Bariddd oee v Bholesdback Monktor aosl ase
code programs a lot easier. What's more, it can double as an wosir compuinr he keep calm

EPROM programmer for the ZX81/1000, or an EPROM emulator for
another computer system. See page 7.
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EDITORIAL

Here we go again!

H|t's 1985. You know what that means... For the next few weeks, you're still
30ing to be writing “1984"” on your checks and letters. A new year takes a
little getting used to. But the number of the year isn't the only thing that
changes.

We're going to be seeing some changes—drastic changes—in our
business, to0. It seems that there will be drastic new developments
announced this year. That computer that you bought because it was the
latest, the best, the most up-to-the-minute model, is suddenly going to pale
by comparison, and you're going to wonder if you shouldn’t trade it in on
one of those newer units. Suddenly, the features announced on the new
machines will seem essential to you, and you'll wonder how you manage to
get along without them.

Don’t misunderstand—This is called “built-in obsolesence,” and we're in
favor of it. It helps keep the economy moving, keeps the money circulating
(your money) and the challenge to produce the new and unique in order to
compete, keeps the manufacturers on their toes. This results in technolosical
advancement that benefits us all.

Timing is usually a critical factor, too. Remember when the Christmas
Season began on December 25th? Now it seems to start on Thanksgiving
Day. And the people in Detroit introduce their next year's models during the
previous Summer. Happily, computers haven't fallen prey to that gambit as
yet. The 1985 models will be coming out now—in 1985. That has both its
good and bad aspects: On the positive side of the ledger, those who plan
to buy new computers will now be ready to spend their bucks, now that
they can shop for the new lines. And others who have been looking for a
traded-in “bargain” will therefore find the shelves loaded with choices. And
many of us, our Christmas-present money burning a hole in our pockets, will
be ready to spend.

People who had been planning to change their jobs waited until after the
holidays so they could collect their time off and those Christmas bonuses,
but since that’s behind us, they will be changing jobs now: That’s probably
80Ing to mean more money for them, a chance to advance for others, and
still more openings for those looking for jobs.

Yes, 1985 bodes well for the economy.

And for all of us too.

We, the staff of ComputerDigest wish all of our friends a healthy, happy
and prosperous 1985

//’{‘/W % -/é./ v

Byron G. Wels
Editor

ComputerDigest is published monthly as an insert in Radio-Electronics magazine by Gernsback Publications.
Inc.. 200 Park Avenue South. New York, NY 10003. Second-Class Postage Paid at New York, N.Y. and additional
mailing offices. All rights reserved. Printed In U.S A

A stamped self-addressed envelope must accompany all submitted manuscripts andior artwork of pholographs if
their return Is desired should they be rejected. We disclaim any responsibllity for the loss or damage of
manuscripts and/or artwork or photographs while in our possession or otherwlise.
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LETTERS

DESIGN THOSE AUDIO
NETWORKS CORRECTLY!

It was a pleasure to see my
article "Computer-Designed Audio
Networks” in the November issue
of ComputerDigest. It was not as
pleasant to see that some errors
crept into the program listing. The
corrected lines follow:

5 CLS: PRINT
115 ON N GOTO 120.150: PRINT
“ERROR - DO QVER": GOTO 110
125 RA = INT{(Z=((K-1) (K~ 1))):
RC = INT(Z=((2:K)
(K[2-1)):A=2Z2B=Z
145 GOSUB 2000: GOSUB 2025:
GOSUB 2055: GOTO 3000
160 RA = INT({{{A - B)=KA) -
(A-B))2)
220 GOSUB 1000: GOSUB 1030:
GOSUB 1050
310 RA=INT({A SQU(A B)):
(({(K=SQR(A'B)) - 1) K))
530 DB = CINT(ABS(20+(LOG(SQR
(1 (A B)) (1-SQR(1 - (1 (AB)))
LOG(10))) + 1)
2055 X=60: FOR Y =16 TO 19:
SET(X.Y): NEXT Y

2060 X =60: FOR Y =24 TO 28
SET(X.Y): NEXT Y

In line 135, the quotation Marks
were omitted after the ast word,
but the program will run without
them.—Frank Galdes, Murrysville,
PA

Sorry, Frank. Program listings are
inherently subject to typesetting
transcription errors—even more so
than schematics! If anyone has
plans to submit a listing with an
article, sending it on an 8-inch
SSSD (18BM 3740 format) disk Is the
best way to avoid any problems.

FLYING ENTHUSIAST

I've become enchanted with the
flight simulator on my computer
and want to know how valuable
this can be toward getting a pilot’s
license?—Frank Stembo, Dallas, TX.

Frank, as a pilot myself | can tell
you its very valuable! Student
pilots spend a lot of time in the air
(and dual instruction costs plenty!)
learning the rudiments of
instrument flight and navigation.
Your flisht simulator is saving you
fortune in that way alone. But as
one of the old, great aviators once
said, "If you want to learn about
flying, watch the birds. If you want
to learr to fly get into an adirplane!”

COMPUTER VERSATILITY

Most people buy computers to
solve one particular problem in
their lives and only rarely do they
look for other applications outside
their Immediate sphere of interest.
Your magazine has made me aware
of some of the other things
compvters can do, and you've
broadened my own computer
usage. Thanksl—Mort Sabin,
Yonkers, NY <P

COMPUTER PRODUCTS

For more details use the free
information card inside the back cover

EDUCATIONAL SOFTWARE, The No-
table Phantom, teaches children ages
5-10 basic keyboard (musical) and
note-reading skills as they compete
against a slew of specters, spiders,
and the famous phantom himself
Haunted-house ghouls lead players
through exercises to identify note
names and positions on a music staff
and keyboard, and to train the ear to

T RN

CIRCLE 21 ON FREE INFORMATION CARD

identify different tones, depending on
which lesson plan the user selects.
Children learn to read music using a
songbook of favorite tunes that 1s
included in every game. Budding
composers can save their own song
creations and play them back later,
The software comes with a realistic
keyboard overlay of black and white
notes, more than an octave and a half.
The suggested price of The NOtable
Phantom is $49.95—Designware, 185
Berry Street, San Francisco, CA 94107

PRINTER, the ThinPrint 80, is designed
for use with portable computers. It is
battery-powered, weighs only four
pounds, and suppOrts either serial or
parallel interfacing to most computers
(including Tandy 700 & PC-2, Epson
HX-20, IXO Telecomputer 1BM PC XT,
Jr and many others).

The ThinPrint 80 has 80 or 136

www americanradiohistorv com
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columns per line, 40 character-per-
second bidirectional printing, 2K buff-
er memory, and 120 dot-per-inch
graphics. It holds 80 pages of 84"
wige paper, produces silent thermal
printing, and fits into less than half a
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briefcase. Its suggested retail price is
$279.00, complete with rechargeable
batteries, AC adapter, and one roll of
paper-—Axonix Corporation, 417
Wakara Way, Salt Lake City, UT 84108.

FILING SYSTEM, Dia/ N file, is de-
signed for 5% diskettes. It is made of
high-density, molded plastic and
holds up to ten 5%-inch diskettes and
one PerfectData drive-head cleaning

CIRCLE 23 ON FREE INFORMATION CARD

disk. When opened, the plastic cover
Swings into an ease! position and
becomes a display stand. A clockwise
turn of the dial operating the fanning
action, places individual diskettes at
the user’s fingertips, with all diskette
labels clearly visible. The Dial ‘N File
case closes with a counterclockwise
turn of the dial, and locks securely to
protect diskettes from damage and
contaminants. Its suggested retail price
is $6.95— PerfectData Corporation,
9174 Deering Ave., Chatsworth, CA.

SPREADSHEETS, the VisiCalc Package,
1S 8 two-in-one product containing
both a single and a double disk-drive
spreadsheet program—VisiCalc and
VisiCalc Advanced Version— for users
of the Apple / family of personal
computers.

The VisiCalc disk includes models in
home management and finance that
can be expanded by the user. They
are: checkbook balancing, household
budget, individual retirement account
analysis, future value of an investment,

L LT L T LI
NEW YEAR SPECIALS-3 Hot Items!

. TEKTRONIX
GRAPHIC TERMINAL 4012

o Fully Operational

e Fast RS-232 Serial I/0
e Bistable Storage Display
o Full ASCII Char. Set

e 1024 x 780 Pt. Display
e Industry Standard

U.S. built, found in sophisticated
CAD/CAM Systems & other ap-
plications. 96 Char. ASCII
Keyboard, Selectable Baud
Rate & other control features.

Unused! Like New!
SHUGART

SA-400

complete

84900

Untested. Removed From Equip't for Upgrade

DEX 4100 FACSIMILE (FAX) MACHINES

OPERATIONAL!

Write of Call for ur latest Fiyer NOW!!!

omputer

Ideal tor Experimental Page Scanner or Low Cost Copier

Found in offices everywhere, these units can transmit & receive
to and from Standard Telecopier Machines over standard phone

lines. Transmits documents and photos. Features
auto feed of originals, busit-in roll feed, page cune« nn '
for automatic sizing & “photo” mode for the grey
scale & hafftones. Full dupiex (Separate Xmit pius

Recv. Sections). May be used as a copier.
Prces do not include Pkg Shipping

WAREHOUSE 18 Granste S1. Havertull. Mass 01830
MAIL ORDERS Box 204 Newton. New Hampshire 03858

Products & e 617/372-8637

ripherals ™=
nlimited

Sorry No Collect Calls
MasterCara & VISA Accepted

CIRCLE 56 ON FREE‘INFORMATION CARD

6 ComputerDigest — JANUARY 1985

www americanradiohistorv com

CIRCLE 24 ON FREE INFORMATION CARD

ncome averaging, and car-loan pay-
ment analysis.

The VisiCalc Aavanced Version
features full word prompts and varia-
ble column-width capabilitigs, as well
as date functions, print commands that
produce presentation-quality reports,
and both 40- and 80-column displays.

The VisiCalc Package is priced at
$179.00.—Software Arts Inc, 27 Mica
Lane, Wellesley, MA 02181

COMMUNICATIONS INTERFACE is
IEEE-696 (S-100) compatible. It
provides a means to connect up to 8
RS232-C devices, regardless of their
baud rate, stop bit, and parity
configuration. Up to eight of these
cards can be used in one system, for a
total of 64 channels, with data rates up
to 38.4 baud. Also featured are a

CIRCLE 25 ON FREE INFORMATION CARD

calendar/clock, switch register, and an
encryption device. The calendar/clock
IS battery backed-up and the device
may be disabled in systems requiring
several cards. The encryption device is
an MM PAL, and its use is generally for
software protection. The interface is
priced at $695.00.—Inner Access
Corporation, PO Box 888, Belmont,
CA 94002. |@Pp
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MACHINE CODE
DEVELOPMENT SYSTEM

FOR YOUR TIMEX SINCLAIR 1000

Turn your Timex Sinclair 1000 or Sinclair ZX81 into a
high-speed, machine-code development system.

MARK W. LATHAM

8By now you may have seen dozens of Timex Sinclair
1000/Sinclair ZX81 add-on projects in various electronic
magazines. It's not surprising considering that at one
time, Timex was shipping 100,000 units 8 month. While
some people are content to fool around with whatever
they can hook up to the back of the unit, others have
bought real keyboards and extra RAM, hoping to turn
their computers into real business or entertainment
machines.

If you've ever used a Timex Sinclair 7000 (which
we'll simply call a TS 7000 from here on), you know that
speed keeps that computer from serving any useful
purpose. You could take a short nap while the
computer is loading even a 16K program from cassette.
Once it's loaded, you run into the other speed
problem—execution time. That's because the Z80A
CPU spends most of its tme updating the video, and,
let'’s face it, the BASIC is oo slow, even in the FAST
mode. The simplicity of the TS 7000, which is one of its
virtues, is also its downfall.

If you own a TS 7000 and want to turn it into a useful
device, why not consider the following: 1) run high-
speed machine-language level programs and, 2) store
those programs in EPROM.

This project, a machine-code-development-system/
EPROM-programmer, wil. let you do just that. With it,
you can use your TS 7000 to load programs from
EPROMS, and program EPROM's with data anywhere in
the RAM. You will be able to store and recall 4K bytes
of battery-backed-up extemal CMOS RAM. Also, the
unit can be disconnected from the TS 7000 and used
to emulate an EPROM for a different microprocessor.

You will be able to use the EPROM programmer as a
general /O port, each line of which is monitored by
LED’s. The LED’s are great if you are just learning
machine language commands. Of those lines, 20 are
available for input/output, while four others are
configured as output-only lines capable of sinking 500
mA each. All those lines are available through a socket
in the back of the unit and, if you hook them up with a
test clip, you will have a five-volt, multi-channel logic
monitor with both LED and on-screen viewing. Best of
all, the whole EPROM /O system operates under
machine-language level software control, which is, of
course, stored in EPROM,

System architecture

The unit is interfaced to the TS 7000 with an 8255 PPI
(parallel peripheral interface) I/O port. We could have
treated the program socket as @ memory space
accessed directly by the Z80A, but then we would
have had to insert many wait states during the program
pulse. Unfortunately, there is no way the CPU can
refresh dynamic RAM during waits so that option is out.
What we must do then is Create a second bus system
as shown in Fig. 1, the schematic diagram.

Gates IC1-c and 1C2-c allow the Z80A to access the
89255 when A7 and iora are low. (A7 is included to
ensure that there will be no erroneous writes to the
8955.) If we leave the 8255's A@ and Al lines set for all
I/O operations, the computer’s monitor System won't
crash during I/O operations regardless of whether the
computer is in the fast or slow mode. The A4 and AS
lines of the Z8OA are used to control the 82555 A@ and
Alinputs, so, in hexcidecimal, the I/O addresses will
be @3H, 23H, and 33H.

The 8955 has three eight-bit ports, one of which is
bit-addressable. Port C (PB4-PB7) will function as the
secondary bus control outputs. Port B (PB@-PB7) will
function as the data I/O port, and ports C (PC3-

PC@) and A (PAG-7) will function as address outputs
@-11, respectively. (The reason PC3—PCEZ are used in
reverse as AG-A3 is twofold; that both simplifies circuit
board layout and arranges the bus and LED's for use as
a logic monitor, as you will see later)

When the 8255 is reset (either by the computer or on
power up) all the ports are configured as inputs. Any
time those ports are changed from inputs to outputs,
or vice-versa, all the port registers are reset. That
presents a problem for the control lines in our
secondary bus system because those lines must remain
high (set) until @ memory access is desired. Transistors
Q1-Q4 are used to alleviate that problem. If a port’s
input or output is low, the corresponding transistor
output is high, holding the control line secure. If the
data in the CMOS RAM is of no importance, then those
transistors may be used as high current outputs,
capable of sinking up to 500 mA each.

The CMOS RAM, 1C9 and IC10, and the CMOS one-
of-eight decoder, IC7, provide 4K of data storage for
program saving and ROM emulation. The decoder
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FIG. 1—COMPLETE SCHEMATIC DIAGRAM. Reference the
diagram carefully while reading the text, as it helps clarify
some of the more-complicated points.
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FIG. 2—FULL-SIZE CIRCUIT BOARDS are provided here for
those readers who desire to duplicate the boards from
scratch. Note that the main board is shown in a and the
display board in b. The boards are double-sided; the side
shown here is the component side.

00000
(]
Pl
(]

;_/"7——'

Zrrals

WPC 130D

o 6 o0 o
XXX X-X-X-J
o
COMP. SIDE
00000000

(]
[
o
(]
(]

#

:

2 00000000 o—

...Jm/_‘ q‘/’:*‘e '°

COMP. SIDE WPC 180

*
$9a |

¢
»l

4-1/4 INCH IN
/ ES > 2 INCHES
a b
PARTS LIST
Resistors D5, D6—1N914
All resistors are 1/4 watt, 5% DB1—RB151 1.5-amp, 50 volt, diode bridge
R1—220 ohms Q1-Q18—MPSA13

R2-R4, R32-R35, R37, R39-R43—12,000 ohms
R5-R7—18 ohms

R8—47 ohms

R9-R31—270 ohms

R36, R47—39,000

R38—1 megohm

R44—56,000 ohms

R45—10,000 ohms, potentiometer, PC mount
R46—2.2 ohms

Capacitors

C1-C4, C7, C13—0.1uF, ceramic disc
C5—100p.F, 16 volts, miniature radial electrolytic
C6, C11—10p.F, 16 volts, miniature radial electrolytic
C8—470u.F, 16 volts, miniature radial electrolytic
C9—220u.F, 35 voits, miniature radial electrolytic
C10—2200u.F, 25 volits, miniature axial electrolytic
C12—10pF, ceramic disc

Semiconductors

D1-D4—1N4001

reads ramcs (PC7) and A11 to select the appropriate
memory IC. Those three IC's are powered by either the
five-volt supply through D1 or the lithium three-volt
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LED1, LED6-LEDS, LED14-| ED17, LED22-LED25—
red LED, XC556R or equivalent

LED 2—yellow LED, XC556Y or equivalent

LED3-LEDS—tricolor LED, XC5491 or equivalent

LED10-13, 18-21—XC556G

IC1—74LS10 triple 3-input NAND gate

1C2—74LS27 triple 3-input NOR gate

IC3—P8255 programmable peripherial interface

IC4—IC6—74LS240 octal buffer

1C7-—74HC138 3 to 8 decoder/muiltiplexer

IC8—2716 EPROM

IC3—723N positive adjustable reguiator

{C10, IC11—HM6116LP-4 CMOS static RAM

IC12—7805 5-volt regulator

Miscellaneous

T1—12VAC, 1-amp, wall-plug transformer

P1—coaxiat power plug

Ji1—coaxial power jack

S1—3POT switch

battery through D2. Pin 6 of the decoder monitors the
five-volt supply and disables the RAM when the power
is off.
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FIG. 3—-THE SOLDER SIDE OF BOTH BOARDS (the main
board is shown in a; the cisplay board in b) is given here, also
full size. Both boards can be etched at once and then cut

apart.
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S2—SPST switch

S3—DPDT switch, center-off

H1—50-contact, right-angle header

H2—26-contact header

PROGRAM SOCKET—24-pin ZIF socket with extender
pins (or wire wrap socket)

PC boards, IC sockets, enclosure, hardware, ribbon
cable, card-edge connector, DB-25 connector, etc.

The following are available from Wildonics Comput-
er Technologies, P.O. Box 1763, Boise, ID, 83701:
Complete kit of all parts including power supply, all
connectors, lithium battery, PC boards, and case
(does NOT include 2716 EPROM with Operating Sys-
tem), $149.95; 2716 EPFOM with Operating System,
$19.95; set of drilled and etched PC boards only
$19.95; Assembled anc tested unit with Operating
System Software, $219 95. Shipping, handling and
insurance, $3.00 for EPROM with software or PC
boards only. $6.00 for complete kit or assembled
unit.

With S3 set for mimic and the 8255 ports all
configured as inputs, a secondary CPU can directly
access the CMOS RAM through the prOGRAM SOCket.

% k——leCHESH

b

Setting S3 for mimic Simply or-ties the ramcs and the
EPROMCS lines and bypasses Vpp-blocking diode DS.
Resistors R38 and R39, and transistor Q8, which
normally act as an inverter for the RESET signal, hold the
8955 reset if the EPROM-I/O unit is used apart from the
ZX81 during @ mimic operation

When S3 is set to PROGRAM, the output of the Vi,
switching regulator, IC9, is connected to the
appropriate EPROM 1/O pin. wr (PC7) controls the
regulator’s output by sourcing the base of the
regulator’s current limiting transistor. For that application,
that transistor’s emmitter is connected to ground.
Capacitor C12 is connected to the frequency-response
pin to slow the Vo, rise and fall times. Diodes D3 and
D4 and capacitors C8 and C9 act as a voltage doubter
to provide 30 volts at 60 mA to the regulator’s input.

All the bus lines can be monitored with the display
board. Three 74L5240’s, IC4-1C6, power the LED'S. Red
LED's (LED6-LEDY, LED14-LED17, and LED22-LED®5) are
used for the the address lines and the LED's for the data
lines (LED10-LED13 and LED18-LED17) are green. Those
LED’s will light when the corresponding bus lines are
high or high-impedance. The yellow LED (LED?) will
light if the wr-v,, line is low.

While we are out of space, we're not our of things to
say We'll finish up next month. <P
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BUILD THE BIO-BOX

You can build this biofeedback monitor
for your TRS Model | or Model Ill.

JIM BARBARELLO

Pa rt Last month, we described the BioBox

and told you how to build it.
However, while we gave you a brief idea of what
software was involved, we still have a lot to say about
it. We'll start there. Then we'll tell you how to put the
BioBox in action.

The BASIC program

The BioBox BASIC program is shown in Program
Listing 2. This version is for the Model/ I, cassette or disk
based, 16K to 48K memory.

On the Model I, addresses 16561 (least significant
byte or LSB) and 16562 (Most Significant Byte or MSB)
point to the top of BASIC memory. Addresses 16527
(LSB) and 16528 (MSB) point to the single USR entry
point in a cassette-based system. Also, address 16561
is always 255, but 16562's contents vary according to
the available memory (127 for 16K, 191 for 32K and 255
for 48K). With this understood, we must protect
memory for the machine-language subroutine that will
be placed there by POKE-ing the individual data
values. So our first command is to POKE the number
215 into location 16561. This reserves an ample 40
bytes for our subroutine. Next, we clear 1000 to reserve
string storage space and reset BASIC pointers. Line 10
also defines an error handling routine starting at line
550.

Line 20 is valid for a disk system. J is set to two
bytes past the protected memory start. The second
statement adjusts J if it is greater than 32767, so it can
be used in the POKE statements. Finally, we jump over
line 30 (which is used only for cassette-based systems)
and continue execution at line 40. If we run this
program on a cassette-based system, the DEFUSR
statement in line 20 will cause an error, branching
execution to line 550.

Line 560 checks to see if the error has occurred in
line 20 (indicating that this is not a disk system). If so,
we resume execution at line 30. In this manner, we can
have the program decide which line to use, based on
the system configuration.

The first statement in line 30 is for older Model /5.
Those units had a software error in the ROM which
affected the DATA pointer, making DATA reads
impossible. POKE-ing 255 into location 16553 corrects
this. Line 30 then sets the USR entry point and
calculates the starting location to begin POKE-ing the
machine language code. Line 40 prints a heading, while
line 50 POKES the subroutine code into memory. Line
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50 also performs a checksum and aborts the program if
the sum of all placed bytes is incorrect.

Line 60 clears the working area of the screen (GOSUB
900) and prints the vertical graph axis. Lines 90 through
140 complete the screen presentation. Line 150 tests a
flag (FLG) to see if this is the initial run of the program
(as opposed to a restart). If FLG is not equal to 0, the
option to view the instructions is skipped. Otherwise,
the user is given the option to view the instructions
contained in a subroutine starting at line 600. Line 170
sets the flag and asks for your initial mood. Line 180
allows only numbers between 2 and 9 as a valid input.
Line 190 equates the number you enter to CC, which is
then used to create string AB. Line 200 uses AB to
reprint the graph presentation minus all boxes to the
right of the row you specified. It also clears the
message line (above the graph).

Initialization takes place in lines 210 through 240.
Based on the user’s individual skin resistance, the
BioBox will produce a count between 1 and 65535.
The initialization procedure obtains an average start
reading, equating this to the initial mood you selected.
It then sets upper (maximum calm) and lower
(maximum tenseness) count limits and a change
increment (INC). INC is the maximum change in count
that will cause one box to be removed or added. The
USR call in line 210 is not included in the average
count, but simply insures that the BioBox is reset before
sampling begins. Line 240 erases the INITIALIZING
message before proceeding to the actual biofeedback
monitoring of lines 250 through 410.

First we print a box at the present position, and a
period (dot) directly above it. Then line 260 samples
the BioBox and, if 0 is retumed, creates an error to pass
execution to the error-trap routine at line 550. Line 270
increments the time (XT) and line 280 polls the
keyboard to see if a Restart or End was requested
(GOSUB 740). If not, the current square is blanked out
(this creates the blinking effect). Line 300 checks to see
if the count change is less than one increment. If so,
execution branches to line 410 where a delay
proportional to the current count is created before
retuming to line 250 for the next sample.

If the change is greater than one increment, line 310
checks to see if the count is increasing (less tense) or
decreasing. For an increasing count, line 330 increases
XO by one increment. Then R and C are checked and
adjusted if necessary to point to the top of the
preceding column (if the last square in the current

wwWw americanradiohistorv com
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PROGRAM LISTING 2

10 POKE 16561,215:CLEAR 1000:DEFSTR A: DEFINT
C.LR:DIM T(50,3) ON ERROR GOTO 550
20 J=217 + PEEK(16562)°256:J = J + (J>32737)
*65535:DEFUSR = J + 1:GOTO 40
30 POKE 16553,255:POKE 16526,217:POKE 16527,PEEK
(16562): J =216 + PEEK(16527)*256:J = J + (J>32737)
*65535
40 CLS:PRINTTAB(14)BIOFEEDBACK
MONITOR":PRINTSTRING$(63,131):
PRINTTAB(18);“(c) 1983 by J. J. BARBARELLO"
50 FORI=1TO32:READ N:POKE J + |N:K =K + N:NEXT:IF
K<>3647 THEN PRINT (« 536, “CHECKSUM
ERROR.":END
60 GOSUB 920;FORI = 1TO10:PRINT* ";CHR$(157)
:NEXT:PRINT" ";,CHR$(141)
70 DATA 243,62,1,211,255,6,64,16,254,62,0,211,255,17 1,
0,33
80 DATA 0,0,219,255,254,255,40,3,25,48,247,251,
195,154,10
90 PRINT@ 839,CHR$(140);:FORI=1TO10:PRINTSTRING
$(2,140):CHR$(142);STRING$(2,140);:NEXT
100 AL="*":A=STRINGS$(3, 143) +* ".FORI =1TO10:
AL =AL + AINEXT

110 FORI=1TO10:PRINT@ 201 + (I-1)*64,AL;:NEXT

120 PRINT@ 905, ::FORI=1TO10:PRINTUSING"# #
"NEXT

130 PRINT@ 968, “CALM™;TAB(52);"TENSE";

140 T$="/ATENSE".FORI=1TO6:PRINT( 259 + I"64,
MID$(T$,1,1);:NEXT

150 IF FLG>0 THEN 170

160 PRINT 980, “INSTRUCTIONS? (Y/N)...";:GOSUB 80
0:IF Al="N" THEN PRINT @ 980,STRING$(25,32);
ELSE GOSUB 600

170 FLG =2:PRINT@ 145, “SELECT INITIAL MOOD
(2-9)...";

180 AR=INKEY$:IF AR=""THEN180 ELSE GOSUB 760Q:IF
VAL(AR) <2 OR VAL (AR}>9 THEN 180

190 PRINTAR;:CC = VAL (AR) :R=200:C=CC"5:
AB = STRING$((18-CC)*5,32)

200 FORI=0 TO9:PRINT@ R+ C +64°1LAB;:NEXT:
PRINT( 145,STRING$(50,32); :C=C-5)

210 PRINT@ 985, “INITIALIZING...";.Y =Q:FLG =2:XT =0:
X =USR(Q)

220 FORI=1TO5:PRINT@ R-62 + C, “.";:X = USR(0):
PRINT@R-62 +C," ";:IFX-<<@ THEN X =65534 + X

230 Y =Y + X:NEXT:XO = Y/5:INC = XO/(10*(CC + 5))
:XL=XO-CC*INC*10

240 PRINT(« 985,STRING$(15,32);

250 PRINT@R+C+1,A;:PRINT@ R-62+C, “.";

260 X=USR(Q):IF X<@ THEN X =X + 65536 ELSE IF X=0

THEN ERROR 1

270 XT = XT + X/30000

280 GOSUB 740

290 PRINT@R-62+C,“";

300 IF ABS (XO-X) <INC THEN 410

310 IF X<XO THEN 370

320 IF X<XO THEN 400

330 PRINT@ R+ C+1,STRING$(50-C,32);:XO= X0+

INC:R=R+64:F R=840 THENR=200.C=C-5

340 IF C>-1 THEN GOSUB 500:GOTO 320

350 PRINT 468, “MAXIMUM CALM ATTAINED.";:

PRINT® 525, “PRESS <R> TO RESTART, OR <E>
TO END...";
360 GOSUB 740.GOTO360
370 R=R-64:IF R=<136 THEN R=776:C=C+5
380 IF C>>45 THEN C =45:R =200:GOTO 400
390 XO =XO-INC:PRINT@R +C+1,A;:GOSUB
500:GOTO 310

400 X=XO

410 FORI =1TO(X-XL)*25Q/XL:NEXT:XT = XT + 1/500:GOTO
250

510 FOR Z=1TO 50:NEXT:XT = XT +.25:RETURN

530 PRINT@ 980, “PRESS ANY KEY TO CONTINUE™;

540 Al=INKEYS$:IF Al=""THEN 540 ELSE RETURN

560 IF ERR =56 THEN PRINT% 985, “PRINTER

ERROR";:STOP ELSE IF ERL=20 THEN RESUME 30

570 PRINT®@ 966, "ERROR OCCURRED. PRESS <R> TO
RESTART, <E> TOEND ..";

580 AR=INKEY$:IF AR="“"THENS580 ELSE
NU = ASC(AR):IF NU>91 THEN AR = CHR$(NU-32)

590 IF AR<> “R” AND AR<>“E" THEN 580 ELSE
PRINT @ 966,STRING$(55,32);:RESUME 760

610 GOSUB 89Q:PRINT@ 260, “The Biofeedback System |
measures and displays your changes in mood. Before
beginning, check that the hardware interface is attached,
and power is applied.”

620 PRINT* Next, attach one BioProbe to your index finger
above the first joint. Then place the remaining BioProbe
on your middle finger above its first joint.”

630 PRINT* When you have finished reading these
instructions, you'll be asked the question “,CHR$(34);"
SELECT INITIAL MOOD (2-9)...";CHR$(34);". Select a
number between 2 (CALM) and 9 (TENSE). ";

640 PRINT“If you're in an average mood, select 5. If you're
calmer, try a lower number (like 3). Otherwise, select a
higher number (like 8).";

650 GOSUB 530:GOSUB 8902

660 PRINT@@ 260, “Your mood is represented by the 100
blocks. When you select your initial mood, the higher
tension-indicating blocks will disappear.”;

670 PRINT“The object is to relax and in the process make
all the blocks disappear. If you increase tension the
blocks will begin reappearing. A blinking dot will remind
you where you currently are.”;

680 PRINT“The more tense you get, the faster it blinks. The
calmer you get, the slower it blinks.”

690 PRINT*If a fault occurs in the BioBox (EX: BioProbes
come loose, power not applied), a message will appear
and allow you to re-start by pressing <R>. If you wish
to restart at any other time, press <R>.";

700 PRINT“When you wish to end the session, press <E>."

710 GOSUB 530:FLG =2:GOTO 60

750 AR =INKEY$:IF AR="THEN RETURN

760 IF AR="R"OR AR ="r" THEN PRINT@ 128, TAB(24);
“RE S T AR T"TAB(60);:GOSUB 840:GOTO 60

770 IF AR="E" OR AR ="“e” THEN GOSUB 840:GOTO 990
ELSE RETURN

800 Al=INKEY$:IFAlI=""THEN8O3 ELSE NU=ASC(Al)

810 IFNU>81THEN NU = NU-32

820 Al=CHR$(NU):IFAlI<> “Y"ANDAI <> “N"THEN80Q
OELSERETURN

840 REM** STORE RESULTS

850 PRINT@ 980, “STORE RESULTS? (Y/N)...”;:GOSUB
800:PRINTAI;

860 IF Al="Y" THEN
S=S+1:T(S,1)=CC:T(S,2) = XO-(Y/5))/
INC:T(S,3)=XT

870 RETURN

900 PRINT@ 128," ":FORI=1TO11:PRINT" “:NEXT:
PRINT@ 960 STRING$(63,32);:PRINT@192,;:
RETURN

1000 ST =1.TN=0:GOSUB 9000:IFS = @ THEN 1050 ELSE
ON ERROR GOTO 1050

1010 PRINT@ 64, TAB(27);"RE S U L T S"TAB(63):
PRINT 129, “TRIAL #" TAB(20)

“START"TAB(32) “END"TAB(44) “TIME"TAB(56)
“FACTOR™:PRINTSTRING$(62,*-")

1020 FORI=ST TO S:PRINTUSING" ##“,|,:PRINTTAB(21);
:PRINTUSING# ##",7(1,1)"10;:PRINTTAB(32);
:PRINTUSING™T(1,1)*10-T1,2).:PRINTTAB(43);
(PRINTUSING"# ## #",7(1,3),

1030 PRINTTAB (55);:PRINTUSING“# # ##.# #"T(1,3)/
T(1.2)

1040 TN=TN+1:IF TN=10 THEN GOSUB 530:
TN=0:ST=ST +10:GOSUB 990:GOTO 1010
ELSE NEXT

1050 PRINT:PRINT“RESTART? (Y/N)...";:GOSUB 820:IF
Al="Y" THEN PRINT@ 64,STRING$(63,131);
STRING$(65,32):0N ERROR GOTO 550:GOTO 60

1060 END
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column is being removed). If C has not been
decremented past 0, we jump to the subroutine at line
500, where a fixed delay is created and the time is
updated. Then we return to line 320. This procedure
continues until the difference between X and XO is
less than one increment. The same procedure is
foillowed in iines 370 through 390 for @ decreasing
count.

If at any time, all squares are removed, execution
passes to line 350 where the MAXIMUM CALM
ATTAINED message is displayed, and we are allowed
to (R)estart or (E)nd. Lines 500 through 710 contain
various subroutines, including that to display the
instructions. The Restart/End subroutine begins at line
740. This subroutine is used throughout the program
and allows one to restart or end at almost any time. It
also calls another subroutine that gives you the option
to save the results of any trial for later presentation.
(STORE RESULTS, beginning at line 840).

The END routine begins at line 990. Line 1000 passes
execution to Line 1050 (Restart?) if no data are present,
or branches to the error trap if any error occurs.
Otherwise, line 1010 proceeds to display the resuits
previously stored in the T array. Notice that the “Factor”
is @ relative measure of results, since it reflects number
of squares removed per unit time. Since up to 50 trials
can be stored, the FOR/NEXT loop starting at line 1020
prints results in groups of 10 maximum, waits for you to
press any key, and then continues. Line 1050 allows you
to restart or truly end. In this manner, you can select the
END function at any time, review your results and then
RESTART to continue monitoring.

Using the biobox

Select a quiet, comfortable area (around 70 degrees
F). Relax by loosening tight clothing, removing your
shoes, etc. Sit in a comfortable position that provides
arm and elbow support. Make sure your hands are
clean and dry.

Type in, save and then RUN the BIO program. After
the initial screen has been displayed, place the black
cassette cable plug in J2 (out) and the large grey
cassette cable plug in J1 (in). The small grey plug is not
used. Place S1 (power) in the ON position.

The display consists of a title at the top, an underline,
an “option/status” line, the biofeedback graph and a
command line. At this point, the status line contains a
copyright notice and the command line is asking
“Instructions? (Y/N)...” Press “Y.” The screen will clear
below the title and the first page of instructions will be
displayed. When done reading, press any key to
continue (as instructed at the bottom of the screen) to
read the second page of instructions. When you press
any key again, you are retumed to the opening screen.
But note that the copyright notice is replaced by the
question “SELECT INITIAL MOOD (2-9)...” You would
have been brought to this point immediately if you
responded N (no) to the “INSTRUCTIONS” question.

Now place one bioprobe on your index finger, and
the other bioprobe on the middle finger of the same
hand. The bioprobe foil should contact the fingerprint.
Set the BioBox's ON/OFF switch to the ON position,
and press “5.” Columns 6 through 10 will disappear. The
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message “INITIALIZING” will appear at the bottom, and
a dot (period) will appear over the top box on the last
row (5th row in this example). If the BioBox is not
working properly, (power not on, bioprobe not
attached, skin resistance too high, etc.) the message
"ERROR OCCURRED. PRESS (R) TO RESTART, (E) TO
END...” will appear at the bottom. Correct the probliem
(power up the BioBox, attach probes, clean fingers,
etc.) and press (R) to try again. You will be asked if you
want to “STORE RESULTS? Y/N...” If you have completed
a valid session, you would select “Y." If you
encountered an error (or simply do not want to store
results) press “N.” The message “‘RE ST AR T” will
appear at the top of the screen and the original display
will be provided.

Select an initial mood between 2 and 9. The dot will
blink five times, and the “INITIALIZING" message will
then disappear. You are now in the biofeedback
monitoring mode. Make a fist; boxes will begin to be
added. Release the fist; boxes will disappear (in an
actual session, you should keep your hand stationary).
The object is to remove all boxes. If you do, the
message “MAXIMUM CALM ATTAINED. PRESS (R) TO
RESTART, OR (E) TO END..." will appear in the middle of
the screen. Whichever you choose, the message
“STORE RESULTS? (Y/N)...” will appear at the screen
bottom. Note that during monitoring you may press (R)
to restart or (E) to end at any time, but you may have to
hold the key down for a second or so before it is
recognized. When you select (E) you will see the
RESULTS screen. The RESULTS display contains five
columns, labelled TRIAL #, START, END, TIME and
FACTOR. For each trial, the START and END columns
show the number of squares you started and ended
with. For instance, if you selected “6” as your initial
mood and acheived maximum calm, the START
indication would be 60 (6 columns x 10 squares/
column = 60) and the END indication would be 0.
The next column indicates the elapsed time of the
session (not seconds, but relative units of time). The
final column gives an indication of how well you did. It
is a ratio of the number of squares removed per one
unit of time. The object is to get this number as close
to zero without going negative (which indicates
squares were added, not removed.)

If there are more than 10 results stored, they will be
shown in pages of 10. When all results have been
displayed, you will be given the option to “RESTART?
(Y/N)...” By pressing “Y” you can continue monitoring.
(This allows you to periodically check your progress
and then retum to monitoring.) If you select “N,” the
program will end. As currently written, the data is not
permanently saved. Depending on your individual
system and requirements, a short subroutine may be
added to save the data to a tape or disk file.

Summing it up

The BioBox can tum your Model | or lll into a
computerized biofeedback monitoring system, and
may even help you to reduce everyday stress and
tensions. But don't limit it strictly to biofeedback
monitoring. Try it as a lie detector at your next party.
Just make sure you don't become the subject! <P

www americanradiohistorv com



VIC-20
EXPANDER

Build this expansion port for your VIC-20.

JIM STEELE

Bif you own a Commodore VIC-20, you're probably
tired of switching memory-expansion modules and
game cartriges in and out of the user port. You might
have considered buying one of those port expanders
you've seen advertised. They are certainly a possible
solution—you can switch between several cartridges at
the flip of a switch—but they're expensive. We'll show
you a less-expensive alternative—building your own
port expander.

Additional ports

While the expander module shown here will provide
three additional ports with arother avaitable for future
expansion, there is no reason why this selfsame system
could not be further expanded upon almost to an
infinite number of ports, limited only by your own
requirements and your own pocketbook. There are
actually two ways to go.

FIG. 1—EXPANSION MODULE READY TO GO. He, we're
looking down at the top of the board.

One way is to make additional expanders, as shown
here, and simply plug the second expander unit into
the open port on the first one. However if you
anticipate the need for several more ports than would
be furnished by this unit, you can readily “expand the
expander” by adding additional ports wired in the
same configuration as these are.

The result will be even more versatility.

The justification for this expander is simply in its
added conveniece 0 the user. Before the expander, it
was necessary (within limiations) to pull a cartridge

and replace it with another when cartridges needed
changing. If you rarely if ever change cartridges, the
expander will seem a mere nicety that you could
probably do as well without. However, if you're
constantly changing cartridges, as would be the case
when you're using your computer predominatly for
game-playing, the expander becomes a vital and
important tool, as you leave alf the cartridges plugged
in, and flip switches to change from one to another. It
makes life a great deal simpler.

You can put the expander together for about
$20.00—perhaps less if you have some of the parts
around. But it will work just as well as the commercial
models that cost up to five times as much. The
expander we'll show you was built to accept three
cartridges, with a fourth available for future additions. It
is fully switchable and it's fused to protect both the
VIC and cartridges.

Easy to build

Even if you don't have much experience building
electronics projects, you shouldn’t have too much
trouble with the expander. The hardest task is the
point-to-point wiring, but you can get around that by
designing a printed-circuit board. Whatever method
you use, you should be able to finish everything up in
a weekend.

To begin with, you will need a general-purpose plug
board with a 22/44 edge connector. Such boards are
available from many sources, including Radio Shack.
Next, you will need three or four wire-wrap 44-pin
card-edge connectors. Those, too, are easily available.
You'll also need some 30-gauge (or larger) insulated
wire. Stranded wire works best, and you should try to
use a color-coded arangement. Finally, you will need a
2- or 3-amp line fuse and three or four switches. | used
an eight-position PC-board-mounted switch.

With one exception, the card edge and card-edge-
connector sockets are wired in parallel. Example:
Contact “A” on the contact board is wired to contact
“A” on each card-edge socket. Contact “B” is wired to
contact “B” on each socket, etc. (See the diagram,
Figure 2.) The only exception to that is contact No. 21,
which is the + 5 volt supply from the computer to the
expander board. This contact is wired through a switch
for each socket, and then to contact No. 21 of the
socket. Thus, what is plugged into the socket will be
powered up only when the switch is closed. Contacts
“Z" and No. 22 are common ground.

Another alternative for those who are of an
experimental turn of mind, would be the use of a
rotary switch mounted to a small panel. You'd want to
use a switch with the same number of contacts as there
are switches on the boards, or ports on the boards,
and wire to the rotary switch instead of having
individual switches at each port. While this might
appear to complicate the circuit a bit, it would result in
up-front control of the ports. Make sure you use a non-
shorting rotary switch for this application, and the
rotary switch can then be mounted in a small separate
plastic box of its own and placed either atop or
alongside the computer. The added convenience that
this affords would make it worth looking into.
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FIG. Z—SCHE:I;)Z?IC(;SI_)IAGRAM shows simple point-to-point Check the wiring!
::;r';r;g Circuit is straightforward and direct with no hidden Once the wiring is completed, check the continuity

of each circuit. This procedure is a must because any
bad connection could cause your VIC to behave
radically or crash memory at @ most inopportune time.
When you are sure that each connection is right, plug
your unit into the VIC-20 expansion port, wire-side
down, making sure the contacts line up. Plug in your
game and/or your memory expansions. Check the
operation of each of the expansion ports with a game
you are familiar with or @ memory expansion. If you turn
on your VIC and it does not work properly, turn it off
and recheck your wiring and make sure that the
contacts from the plug line up with the expansion port

contacts.
That’s all there is to it! Unless you have more than
FIG. 3_UND'ES|'DE VIEW XEVEALS WIRING. The VIC-20 three expansion modules and games you don't have to
expander makes a good one-weekend project that will reward worry about plugsging in 8 module every time you
you with years of added convenience. need one—ijust switch it on when you need it! P>
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Phantom power

ONE OF THESE DAYS, SOMEONE IS
going to write a definitive book
called Reinventing the Wheel. It
will be a book containing all the
ideas rediscovered by succeeding
generations. If asked for sugges-
tions about what wheels to in-
clude, 1 think phantom power
should head the list. Each new
generation of students and hob-
byists with whom |’ve been in-
volved has “discovered” phantom
power. For those of you who
haven’t rediscovered it yet, phan-
tom power is a means whereby the
supply voltage for a device is car-
ried along on the same line with
the signal.

The first time | ever heard of
phantom power was as an assistant
radio-technician on my first re-
mote broadcast. | was the guy who
lugged around heavy cases con-
taining boat anchors (better
known as portable mixers). Maybe
it was the free lunch that we were
served, but my supervisor took ill
and | was left hanging on by my
fingernaijs with equipment that |
knew next to nothing about. Un-
der such circumstances, every-
thing will go wrang. (And every-
thing did!)

First, the private phone line
dropped out; then the head-
phones wouldn’t work. Finally,
after locating a public telephone, |
called the head honcho at the stu-
dio who mumbled something
about us being on a solid-wire cir-
cuit. He then told me to bypass the
resistive pad on my mixer’s output,
and connect aspare dial lamp from
the center tap of the mixer’s out-
put transformer to an earth
ground. | was told that when the
light went on | was “on the air.”

HERB FRIEDMAN,
COMMUNICATIONS EDITOR
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Phantom-powered circuits

The phantom-power circuit
used to light the signal lamp is
shown in Fig. 1. It's almost a text-
book circuit. Back then, though, it
was “the cutting edge of tech-
nology.” (Textbooks, however, for-
get to mention that between the
transformer and the output lines,
we usually place a resistive pad—
the one | had to jumper.) Needless
to say, the darn thing worked. And
even though we had plenty of in-
duced hum in the common-
ground circuit, someone back at
the studio was able to get rid of it
with a notch filter.

In the years that followed, I've
seen phantom power re-
discovered to feed such devices as
condenser microphones. If we
were to look back and trace the
history of phantom power, we
would find that it originated with
the telephone system (for their
line amplifiers). Mos. of you are
probably more familiar with phan-
tom power for TV amplifiers and
microwave converters.

Figure 2 shows the most com-

mon phantom-powered circuit
that technicians are likely to run
across: a mast-mounted TV “an-
tenna amplifier.” Of course, in
such an application, you do not
want to run both a power line and
antenna feed to the amplifier.
Phantom power lets the amplifier
gets its supply voltage from the
transmission line. At the receiver
end, a DC voltage from the power
supply is coupled to the coaxial
cable through an RF choke, L1. The
choke isolates the RF circuit from
the power supply.

At the amplifier/converter end
(on the antenna mast), the DC volt-
age is stripped off the coaxial cable
by another RF choke, L2, to power
the solid-state devices. As far as
the RF signal is concerned, the
choke impedance is so high that
no RF appears on the DC side.

Phantom powered modems

One of the inconveniences of a
modem is the power supply. It can
be internal (which requires a fairly
large cabinet) or external (which
requires a wall-mounted AC adapt-
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er—always an inconvenience.)
The modem may have to be
plugged into the terminal or com-
puter so it can tap the equipment’s
power supply; or the supply could
be a battery, which is sure to fail
when most needed.

The more modern (not really
modern) way to get the power is
the way it's done in the Universal
Data Systems 7003LP answer/origi-
nate modem, directly from the
telephone system. The no-load
voltage on adial-up telephone line
is 48-volts DC, which falls to nomi-
nally 6 volts when the handset is
taken off hook, or any normal load
is connected across the line.

Fortunately, micropowered sol-
id-state devices—like modems—
work very well on 5-6 volts, so we
can phantom-power a complex ac-
tive device directly from the tele-
phone circuit. Figure 3 shows a
simplified phantom-power source
far a manual communications
modem, therefore, no ring detec-
tor/automatic power circuits are
shown.

Switch S1 connects the modem
to the telephone line. The full-
wave rectifier (consisting of diodes
D1-D4) ensures against polarity
problems with the telephone
lines; regardless of the line con-
nections, the rectifier's output po-
larity is unchanged. A metal-oxide
varistor, MOV1, is inserted on the
line side of the bridge rectifier to
prevent transients that may be on
the ling from entering the modem.

The modem’s 1/0 transformer,
T1, is in series with the DC output
of the @ectifier. Capacitor C1
provides DC filtering and the AC
return path for T1. (The signal cur-
rentin T1induces an input voltage
to the modem, while the modem’s
output varies the DC current,
hence the current in the tele-
phone circuit.) Zener diode D5 is
used to clamp the DC at 5 or 6
volts; however, it can be replaced
by a voltage regulator.

While the circuit in Fig. 3 looks
simple enough, it is not seen in
general use because it takes a lot
of hardware when a high supply-
currentis required. In such a case,
it simply isn’t cost effective. But if
micropower devices are used, it’s
possible to sell a modem—such as
Universal Data System’s 1031 P—for
a list price of $150. R-E
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Electronic locks

ROBERT F. SCOTT,
SEMICONDUCTOR EDITOR
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NETWORK
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MOMENTARY
SWITCHES

THE RAPIDLY RISING CRIME RATE HAS
forced us to go to the extremes to
protect our valuables. For in-
stance, it is not uncommon to see
two and three locks on a single
door.

If you use conventional locks to
secure your home or valuables,
you could find yourself carrying
large numbers of keys. That means
everytime you want to open a door
or gain access to your property,
you'll be saddled with the task of
sorting through several keys to
find the one you need at that par-
ticular moment. However, there is
another way to get the needed se-
curity—replaca some of those
conventional locks with coded
electronic types.

Two electronic locks worth your
consideration are the LS7228 and

cLOCK :
GENERATOR Al
S I e,
ke [ ] s | |
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|
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FIG. 1

LS7229 from LSI. Figure 1is a block
diagram of the innards of the
LS7229 (the LS7228 is similar). Both
units are ion-implanted, PMOS
encoder circuits that include all
the necessary logic to interpret the
entry code and develop a momen-
tary lock-control output. The
LS7228 address decoder is keyed
by two pulse trains of logic one’s
and zero’s applied to the correct
terminals. The LS7229 is keyed by
two doubile-throw momentary
pushbutton switches (which are
used to enter one’s and zero’s).
Both units (housed in 16-pin
DIP’s) feature stand-alone lock
logic, out-of-sequence disabling
circuits, current-source lock-con-
trol outputs, externally controlled
delay to set maximum time be-
tween pulses, and a 9-bit entry

wWwWw americanradiohistorv com
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code determined by 9 parallel in-
puts. Each IC is powered from a
single-ended 2.5- to 15-volt supply.
Maximum standby current is 15
pA.

The locks are controlled by a 9-
bit binary code that has 512 possi-
ble combinations. The leading or
most significant bit is set by pin 1
and the end (least significant) bit s
set using pin 9. Code terminals 1
through 9 control a 9-bit shift reg-
ister. The entry code is pro-
grammed into the lock by either
jumpering or floating (leaving
open) certain pins. Refer to Fig. 2,
a practical circuit for the LS7229.

To program any given input to
accept a logic 1, the pin corre-
sponding to that inputis left open.
Jumpering a pin to ground pro-
grams a zero into the device at the
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corresponding position in the en-
try code. For example, if pins 3, 4,
5, 6, and 9 are grounded and the
others left open, the binary ac-
cess-code would be 110000110.
The device is unlocked by enter-
ing the code (one’s and zero's) in
the correct sequence through
switches S1and S2. The zeros’ and
ones’ entry ports are initially at log-
ic zero (ground). As each key is
pressed, its entry port goes to log-
ic one and then returns to zero.
When the first correct bit of the

code is keyed in via S1and S2, the
external capacitor is discharged
and an internal inhibit is removed
so the circuit will be receptive to
the second bit, and so on.

If all nine bits are in the correct
sequence, a logic one passes
through the shift register to the
lock output at pin 11. An out-of-
sequence entry or incorrect bit at
any pointin the entry code inhibits
any further entry. After a delay
period (determined by the time
constant of an external R/C net-
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work) a new sequence of key
pulses may be applied.

The lock-output (pin 11) switch-
es from zero to logic one as the
voltage on pin 9 returns to zero
following the last pulse of the en-
try code. It remains at logic one for
a period about 30% longer than
the R/C time constant. To hold the
output at logic one, apply a tenth
entry bit to either pin 13 or pin 14
and hold it high for as long as is
necessary.

The output control is a current
source so a load must be con-
nected between pin 11 and
ground. The source-current range
depends on the supply voltage
and the voltage across the load.
For example, the source current
averages 9 mA with a 9-volt supply
and 8.5 volts across the load. It
sources 26 mA with 7.5 volts across
the load.

The time constant of the exter-
nal R-C network at pin 12 deter-
mines the duration of the output
pulse and the maximum permissi-
ble interval between valid entry-
code bits. The time constant in
seconds is the product of the resis-
tance of R1 in megohms and the
capacitance of C1 in microfarads.
When using a 9-volt supply, the
minimum suggested value for R1 is
2200 ohms and the maximum val-
ue is 3.3 megohms.

The LS7228 and LS7229 binary-
lock circuits are available from LSI
Computer Systems, Inc., 1235 Walit
Whitman Road, Melville, NY 11747
at $2.70 each for 1 to 24 pieces.
Include $5.00 for shipping and
handling. New York State resi-
dents add sales tax. Data sheets
are available on request. R-E
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More on the 4089

LAST MONTH WE LEARNED A THING OR
two about the 4089, but were not
quite finished with that device.
This time, let’s start off by seeing
how it can be used to do division.

Division with rate multipliers

Since we treated multiplication
as successive addition, let’s think
of division as successive subtrac-
tion. In simpler terms, how many
times can we subtract one number
from another before we reach
zero? To be practical about it, let’s
take a look at the circuit from our
last discussion.

What we want to do with the
circuit this time around is to keep
track of the multiplied-rate pulses
and count the base-rate pulses
(the opposite ot what we did pre-
viously). In hardware terms, that
means we have to switch two wires
in the circuit!

Figure 1 can be considered an
addendum to the circuit we did
last month; it shows the extra
hardware needed to switch be-
tween the multiplication and divi-
sion modes. With the display
added, all we need do is put a
DPDT switch to change the opera-
tion of the circuit from multiplica-
tion to division

Doing more complex forms of
arithmetic, such as squares and
roots, is possible as well. Virtually
any arithmetic operation can be
written as a series of operations
that involve only multiplication
and division. A good mathmatics
textbook will show you what has to
be done.

Once you have that taken care
of, arrange your circuit to do the
necessary arithmetic and that
should be that. Start out with
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square roots and continue from
there. If any of you do breadboard
such a circuit, send me the details
and I'll put them in the column for
everybody else to see. Remember
that the whole point of this col-

wWWw americanradiohistorv com

ROBERT GROSSBLATT

umn is to share information
(you've got to give a little to get a
little).

There are two problems left for
us to talk about. The first is figur-
ing out a way to make the circuit
easier to use and the second is
making the circuit more useful.
Let's tackle the second one first.

Cascading the 4089

The 4089, and all the other rate
multipliers, are easy to cascade
and there are two different ways of
doing it. Which way you choose
depends on the kind of arithmetic
you want to do.

In Fig. 2-a, the IC’s are cascaded
in what National Semiconductor
calls the “add” mode. IC1 works
just the way it did in our demon-
strator circuit and if you were to
check the output of IC1, you
would see the same results we saw
earlier. Things aren’t terribly
straightforward when you're in the
“add” mode, however. Since 1C2
has its cascade input connected to
the output of ICt, its multiplied
rate will be 16 times greater than
that of 1C1.

On the other hand, if you want-
ed to do division by—let’s say, 72—
you would have to remember that
IC1is working with a base of 16 and
IC2 is working with a base of 256
(16 times 16). In order to figure out
what .numbers to present to the
inputs of the 4089, you have to do
some additional work to reduce
everything to a base of 256. If a is
the most significant digit (at 1C1)
and B is the least significant digit
(at 1C2), then:

(Ax16) + B = 72
The trick is to find how large you
can make A without exceeding 73.
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Minor brain burning gives us an
answer of four for A; therefore, 8
has to be eight. To sum it up, we
put a binary four (0100) and a bi-
nary eight (1000) at the weighted
inputs of rate multipliers 1C1 and
1C2, respectively.

A much easier way to take care
of that is to use the second method
of cascading the 4089, which Na-
tional Semiconductor refers to as
the “multiply” mode. That config-
uration, shown in Fig. 2-b, is a
standard cascading arrangement.
Itis more common than the “add”
mode, but as we’ll soon see, it is
not as versatile.

The procedure is little different
and a lot simpler than the previous
method. Here the outputs of the
IC’s are multiplied together in a
normal cascade arrangement,
making the arithmetic a lot easier,
as can be seen from the equation:

AXB = 72
Our only restriction in choosing
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not all numbers can be obtained
using that method, which is why
the add mode is more versatile.
However, if we were doing multi-
plication, the restriction wouldn’t
apply and this method would be
better, since it would mean fewer
traces on the board.

Like almost everything else in
digital circuitry, our description
makes it sound much more com-
plicated than it really is. If you try
working with the rate multiplier,
you'll find that it can provide easy
solutions to what would otherwise
be seemingly impossible circuit
problems.

The second problem is design-
ing some sort of circuit that would
make it easy for us to select the
numbers we want to use. Because
the 4089 has binary inputs, the key-
board encoder covered in the Feb-
ruary, March, and April 1983
installments of “Drawing Board”
would be perfect.

If you're interested in the topic
of keyboard data entry, check out
those issues of Radio-Electronics (if
you don’t have them, try your local
library). If there is enough interest
in the subject, let us know; we’ll
spend some more time talking
about it. R-E
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NOTEBOOK

Audio overload protection

IN ANY CONTEST TO RATE THE MOST
popular areas of electronics, audio
circuits and projects would un-
doubtedly be among the top ten.
There is probably more home “tin-
kering” done in the areas of equal-
ization, noise reduction, ampli-
fication, and sa on than in any
other field. And, as we all know,
hardly a day goes by without an
announcement from one semi-
conductor manufacturer or an-
other about a new audio IC.

Each successive generation of
audio IC has more features packed
into it than its predecessor and can
handle really mind boggling
amounts of power. For instance, it
wasn'tlong ago that an LM386 driv-
er-amp blew everybody away be-
cause, with just a handtul of
external parts, it could output a 2
watt of continucus power into an
8-ohm load. These days, however,
IC power-amps need virtually no
external components, and one
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with more than 10 watts of power-
handling capability can be held on
the end of your little finger!
Every amplifier (regardless of
type) has maximum power ratings.
If those limits are exceeded, the
amplifier and any associated com-
ponents may be destroyed, so you
must be careful. (Remember over-
loading can cause lots of trouble.)

wWwWw americanradiohistorv com
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FIG.3

Overloading is hard to guard
against because a typical audio sig-
nal can have a really wide dynamic
range—sometimes more than
30dB.

Overload protection scheme
Protecting audio circuitry

against overload (accidental or

otherwise) is an important consid-
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SEE YOUR DEALER TODAY

*ACCESSORIES-

HERE'S A TIP
THAT'S PERFECT!

AM/FM AUTO RADIO
AND CB

I = H )
Firestik’II

GOLDEN SERIES

BARE-HANDS TUNABLE

*“NO TOOLS NEEDED"
1 HIGH PERFORMANCE ANTENNAS

,’j -

ALSO ANTENNAS FOR
CORDLESS TELEPHONES
MONITOR SCANNERS

| ad

1| Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG

r "Firestik” Antonna Company —I
| 2614 East AdamsPhoenix, AZ 85034 |
l Name !
I Street I
| o |
I State I

2Zip
Serving the CB and

Communications Market Since 1962.
5-YEAR REPLACEMENT WARRANTY

CIRCLE 100 ON FREE INFORMATION CARD

Learn micro-processing with the new

MICRO-PROFESSOR 1P

Students, engineers or technicians—
upgrade your micro-processing skills
with the new Micro-Professor 1P.

The MPF-1P features:

® extensive software support

® more built-in memory

¢ improved keyboard

® larger display
Three tutorial guides help cover all
capabilities. The ideal training tool!
MPF-1IP will deliver you into the growing
world of micro-processing. Invest now!

Plus-FREE GIFT  Only $179.95

[ Check this box for FREE
Z-80 Microprocessor ‘
Programming and

Interfacing textbook when

you order within 7 days. A
$12.95 value. (Include 14803 N.E. 40th
$5.00 postage & Redmond, WA 98052
handling)

or immediate action call TOLL FREE:

1-800-426-1044

Full money back guarantee. ? [:.c:-]

Dept. RED15

CIRCLE 111 ON FREE INFORMATION CARD

BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

- [

Earn up to
$600 a week
and more!

‘b Learn at home in spare time.
W No previous experience needed.

=1 I

No costly School. No commuting to class. The Original
Home-Study course that prepares you for the FCC
Radiotelephone license exam in your spare time! An
FCC Government license is your “ticket” to thousands
of exciting jobs in Communications. Radio & TV,
Mobile two-way. Microwave, Computers. Radar, Acro-
space and more. You don't nced a college degree 10
yuality. but you do need an FCC License. No need to
quit your job or go to school! You learn how to pass
the FCC License exam at home at your own pace with
this casy-to-understand. proven course. lt's easy. fast
and low cost! GUARANTEED PASS  You get your
FCC License or money refunded. Write for free details.
Soon yvou could be on your way to being one of the
highest workers in the electronics field. Send for FREE
facts now. MAIL COUPON TODAY!

QT = L e i kel A |

1 command PRODUCTIONS
1 FCCLICENSE TRAINING, Dept. 90

1 P.O.Box2223, San Francisco, CA 94126

1 Rush FREE facts on how | can get my FCC License
§ in spare time. No obligation. No salesman will call.
1 NaME

! ADDRESS

L ary STATE_____ 2P

hrveoscacas

Now you can order

the *“‘Study Guide for

the Associate—Level CET

Test” from the International
Society of Certified Electronics
Technicians. It includes material
covering the most often missed
questions on the Associate CET
Exam. 8%2” x 11", paperback,

"t CERTIFIED!

Send check to ISCET, 2708 W.
Berry St., Ft. Worth, TX 76109.
Name _
Address
City_
State Zlp

—_ coples @ $5.00 ea,

—___ Send materlal about ISCET
and becoming certifled.
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eration, and should be on the
mind of any serious audio-circuit
designer. The best place to guard
against overload is in the early
stages where signal levels are low.
The further along you are in the
audio chain, the “beefier” the sig-
nal becomes, and the harder it is
to add some type protection
scheme. To complicate matters,
overloads in the final power stages
stand a much greater chance of
“smoking” some expensive parts.

The circuit shown in Fig. 1is the
beginning of a protection scheme
that can be made from a few com-
mon components. It's capable of
monitoring circuit gain, and will
also make sure that signal levels
stay within the pre-set range. (The
original circuit used a nonstan-
dard optocoupler or optoisolator
constructed from readily available
parts, which we’ll tell you how to
make a little later.)

The best place to put the circuit
is either in the feedback loop or
shunted across the preamp input.
Although the circuit tends to limit
the gain-of a preamp, keep in mind
that it's meant to show you one
way to approach the problem, and
is by no means the only way to get
the job done. Once you try it and
become familiar with how it
works, there are several “off-
shoots” of that design, which you
can make following the same basic
idea.

Figure 1 shows a 500-ohm poten-
tiometer (R1) sitting right on the
line feeding power to the preamp.
When the audio signal is in-
creased, the preamp draws more
power to handle the larger signal.
That results in a greater amount of
current through R1, which causes a
proportionate voltage to develop
across the potentimeter.

Transistor Q1 monitors the volt-
age supplied to the amp through
resistor R1. Whenever that voltage
reaches the V¢ threshold, the
transistor turns on, causing the
LED in the optocoupler to light.
That, in turn, causes the pho-
totransistor to conduct. What you
do with output of the optocoupler
depends on how you design your
audio circuit but (as already stated)
the best place for it is either in the
feedback loop or across the pre-
amp input.

continued on page 112
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Kit building made easy

HANDS-ON ELECTRONICS IS A GOOD
phrase. Everyone should have
some experience in making
things. Once you've actually built
something, you'll know much
more about how it works.

One thing every electronics
hobbyist should have is some test
equipment. But, as you probably
know, the most desirable equip-
ment can be expensive. There is,
howevet, a way to get the test gear
you need, and save a good deal of
money in the process. Of course,
I'm referring to test equipment in
kit form.

Saving money isn’t the only ad-
vantage—you can also gain much
knowledge about how the device
is made and what it can do. Kits
range from the simplest (an analog
VOM, for example) to things more
complex than a digital frequency
counter. | speak from much expe-
rience: at least ten instruments
among my collection were made
from kits, and they’re darn good
instruments, too! ’

One of the niceties of kit build-
ing is that the most complex in-
strument can be just as easy to
build as the simplest one! Instruc-
tion and construction manuals
(seeFig. 1) supp ied with the kit tell
you exactly how the instrument
works and how to use it. Be warn-
ed, however, you must follow the
construction manual to the letter.
Don’t take short cuts!.

The manuals were written by
people who have made and sold
thousands of those devices.
Therefore, what they tell you to do
is always the best way to do that
particular job. Follow them closely
and you’ll find fhat the job goes
much faster, and you’ll wind up

“HG.2

with an instrument that stands a
far greater chance of working the
first time it's turned on.

Believe it or not, I’'ve almost nev-
er had one work the first time—
always because of some stupid
mistake I’d made! And that’s what
this article is about: how to find
and correct those mistakes. Not
only will the information found
here aid you in kit building, but it
can help make any construction
project or repair job go a bit
smoother.

Correcting construction errors

In building any electronic de-
vice, you should check your work

wWwWw americanradiohistorv com

JACK DARR

both during and after each phase
of construction. For instance,
when placing a part in a circuit
board, make sure it’s in the right
place, correctly oriented, and is
the value called for in the instruc-
tions before soldering. In that way,
any mistakes—parts put in back-
wards, etc.—can easily be cor-
rected.

After soldering, check for solder
bridges—splashes of solder
caused by sloppy workmanship—
especially between closely-
spaced, adjacent PC-board con-
ductors (see Fig. 2). Solder bridges
can be a real headache to locate,
because they are the same color as
the conductors of the PC board! A
magnifying glass is a handy thing
to have around when checking for
solder bridges. It can help you lo-
cate those hair-line bridges, which
often are undetectable to the
naked eye.

| once wired up a fairly complex
kit, taking extreme care (or so |
thought) to avoid solder bridges.
But when | powered it up, it did
nothing! Checking over my work
carefully with a big magnifying
glass, | found no less than five
bridges. After correcting the prob-
lem, my kit worked like a charm.
So don’t ever be too confident that
you haven’t made any bridges.
Look your work over very closely,
and if you find any bridges, take
them out.

While you're checking tfor
bridges, look for any unsoldered
terminals or cold solder joints.
Unsoldered terminals are a com-
mon occurrence in kit building.
That is, after you've finished put-
ting the kit together, a joint or two
is still not soldered. That’s usually
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caused by not reading the instruc-
tions carefully.

A good construction manual
(from Heathkit, for example) will
tell you to put in a part and then
“S,” for solder or “NS,” for not
solder—which should tell that
there are more parts to be con-
nected to that joint—so that termi-
nal should not be soldered yet.
After completing a section, make
sure that each terminal is soldered
or not soldered as instructed.

Cold solder joints are another
common source of trouble. They
can be identified by their frosty
appearance. If you find one or
more, simply reheat the joint and,
if necessary, apply a bit more sol-
der. A good solder joint usually
shines like silver. Assuming that all
appears well, you can power up
the device.

If nothing happens, fallow the
same routine you would with any
other piece of “dead” equipment.
Go back and check the wiring,
parts placement, and so on. Then
if you find no errors, power it up
again and check the DC voltage
source and the piaces where DC
voltages should be.

Chances are you'll find that the
voltage is missing in one or two
places. When you find a place that
should have voltage but does not,
simply trace back through the cir-
cuit until you find the place whete
the trouble is. Fix that point and
make sure that there are no more
missing voltages. Once you get
the DC voltages all straightened
out, the device should work. If it
doesn’t, you'll have to recheck
everything. Never be lulled into a
false sense of security because you
believe you've followed every
step. Remember, overconfidence
can be disastrous!

Suspect everything until you
have double checked it. Go back,
recheck the manual, and be sure
the part in each position is the type
and value called for. If you do that
carefully, there’s a far greater
chance of your project working
the first time.

Kits are really very easy to as-
semble (as you will find out) if you
follow the instructions, Take it very
slow and easy, and be sure to
check off each step as you go
(using a red pencil, so the check
marks will stand out). R-E

TIMEX/SINCLAIR 1000, 1500, 2068, ZX81,
SPECTRUM Hardware & Software for all
computers: NEW! Floppy disk interface. Std
format. Order FLOPPY: $200. PRTR I/F—
Centronics printer interface. Order PRTIF:
$50. ASM/DSM—Full featured assembler.
disassembler. Order ASMDSM: $40. ALSO,
Cables for all products. Write for prices and
descriptions. When ordering, specify type of
computer. Research Service Laboratories,
P.0. Box 19124, OKC, OK 73144.

CIRCLE 274 ON FREE INFORMATION CARD

P-250 AMBIANCE/SURROUND SOUND
DECODER. Extracts ambiance from steteo
recordings and Surround Sound effects from
Dolby™ encoded movies. P-250-DL (kit)
$180, P-250-DLA (assem & tested) $250.
MC/Visa OK. 203-643-4484 Phoenix Sys-
tems, Inc., POB 628-RE, Manchester, Ct.
06040.

CIRCLE 69 ON FREE INFORMATION CARD

CALL NOW
AND

RESERVE
YOUR SPACE

® 6 x rate $650 per each insertion.

® Reaches 225,016 readers.

® Fast reader service cycle.

@ Short lead time for the placement of
ads.

® We typeset and layout the ad at not
additional charge.

Call 212-777-6400 to reserve space.
Ask for Arline Fishman. Limited num-
ber of pages available. Mail materials
to: mini-ADS. RADIO-ELECTRONICS.
200 Park Ave. South. New York. NY
10003.

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 $5.90 each. Free
brochure. APPLIANCE SERVICE, PO Box
789, Lombard, IL 60148. 1-(312) 932-9550.

CIRCLE 84 ON FREE INFORMATION CARD

~

SATELLITE CONTROL CABLE—NEMAL
ELECTRONICS has designed a new series
of combination cables for TVRO instailations.
These cables provide all necessary wires for
signal, motor and receiver power and sense
circuits together in one direct burial jacket.
TYPE-1 RG-59 + 9 conductor (2-18gu)
$495/1000°, TYPE-2 RG-59 + 11 conductor
(2-12gu) $689/1000', TYPE-3 dual RG-59 +
11 conductor (2-12gu) $879/1000°, all made
with milspec RG59, 96% copper shield,
tinned drain wires. Over 500 types of cable,
connectors, SMATYV products in stock. Autho-
rized distributor Kings-Amphenol-Columbia.
NEMAL ELECTRONICS Inc., 12240 N.E.
14th Ave., N. Miami, FL 33161 (305)
893-3924.

CIRCLE 257 ON FREE INFORMATION CARD
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vIDEO

SCRAMBLING

TECHNIQUES

SUBSCRIPTION TV MANUAL. This infor-
mation packed book details the methods
used by subscription TV companies to
scramble and descramble video signals.
Covers the Sinewave, Gated Pulse, SSAVI
system, and the methods used by most cable
companies. Incluces circuit schematics, the-
ory, and trouble shooting hints. Only $12.95
plus $2.00 first class P&H. ELEPHANT
ELECTRONICS INC., (formally Random
Access) Box 41770-R, Phoenix, AZ 85080.
CIRCLE 120 ON FREE INFORMATION CARD

SATELLITE TELEVISION RECEIVER
SEMIKIT with dual conversion downcon-
verter. Features infrared remote control tun-
ing, AFC, SAW filter, RF or video output,
stereo output, Polorator controls, LED chan-
nel & tuning indicators. Install six factory as-
«sembled circuit boards to complete. Semikit
$400.00. Completed downconverter add
$100. Completed receiver and downcon-
verter add $150. JAMES WALTER SATEL-
LITE RECEIVER, 2697 Nickel, San Pablo,
CA 94806. Tel 415-724-0587.
CIRCLE 124 ON FREE INFORMATION CARD

California-DC Regulated Switching Power
supply +5vdc @ 5 amp + 12vdc @ 2.8
amp +12vdc @ 2 amp —12vdc @ .5 amp
115-230v ac input, fused. EMI filtered. Re-
movable DC Power Harness and Schematics
included. 7.4” x 6.2" x 1.7" ht. Visa/MC/
M.O./check; when clears. $37.50 ea. (Free
shipping in U.S.) 1-800-327-7182/305-
830-8886. Power Plus, 130 Baywood Ave.,
Longwood, Fl. 32750. (Call for quantity
price).
CIRCLE 125 ON FREE INFORMATION CARD

FREE 1984 ELECTRONIC TOOL & IN-
STRUMENT CATALOG is packed with over
5,000 quality technical products for assem-
bling, testing and repairing electronic equip-
ment. All products fully illustrated with
photographs, detailed descriptions and pric-
ing to allow for easy ordering by phone or
mail. Most orders are shipped within 24
hours. 100% satisfaction’ guarantee.
CONTACT EAST, 7 Cypress Drive, Burling-
ton, MA 01803. (617)272-5051.
CIRCLE 55 ON FREE INFORMATION CARD
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ENITH
SERVICE MANUALS

ZENITH SSAVI-1, STV -1, STV-2
COMPLETE DESCRAMBLER MANUAL
Original Zenith schematics. Theory of
operation and repair information
Modifications for use on cable and
satellite systems. How to bypass
addressing system. Replacement parts
and power suppljes available.
$19.95 plus S&H C.O.D. Visa or
Mastercard. S&L ELECTRONICS, 3800
Enterprise Drive, Alien Park, Michigan,
48101. (313)562-9747.

CIRCLE 272 ON FREE INFORMATION CARD

SCIENTIFIC ATLANTA Introducing the CM-
04 cable TV descrambler. Compatible with
Scientitic Atlanta 8500 series cable systems.
Total channel capability. Assembled and test-
ed. Simple plug-in installation. Regular Price
$180.00. Special Introductory Offer
$145.00. C.0.D. orders accepted. Quantity
discounts available. V.I.P. Electronics, P.O.
Box 628, Forestdale, R.l. 02824, (617)
755-9778.

CIRCLE 273 ON FREE INFORMATION CARD
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ZORBA 64K PORTABLE COMPUTER 9"
Green or Amber CRT. Two 400 K DSDD
Drives. CP/M 2.2 Operating System.
$799.00. Gemini Zlectronics, Inc., 130 Bay-
wood Ave., Longwood, FL 32750.
1-800-327-7182, 305-830-8886.

CIRCLE 258 ON FREE INFORMATION CARD

FREE CATALOG OF HARD-TO-FIND
TOOLS is packed with more than 2000 quali-
ty items. Your single source for precision
tools used by electronic technicians, engine-
ers, instrument mechanics, schools, labora-
tories and government agencies. Also con-
tains Jensen's line of more than 40 tool kits.
Send for your-freé¢ copy today! JENSEN
TOOLS INC., 7815 46th St., Phoenix, AZ
85040. (602) 968-6231.

CIRCLE 115 ON FREE INFORMATION CARD

ZENITH SSAVI DESCRAMBLERS only
$169; complete with power adapter ready for
UHF channels 22,23,27,31,50,54, and
others, or Z-tac cable, chs. 2-13, A-W, with
optional block converter. Quantity discounts!
GATED PULSE & SINEWAVE decoders
available. SATELLITE SYSTEMS starting at
$845; Installation and program guide, $3.
Dealers welcomed. Catalog $1. Visa/Master-
Card AIS SATELLITE, P.O. Box 1226-E,
Dublin, PA, 18917. (215) 249-9411.

CIRCLE 255 ON FREE INFORMATION CARD
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MARKET CENTER

FOR SALE

CABLE-TV Secrets—the outlaw publication the ca-
ble companies tried to ban. HBO, Movie Channel,
Showtime, descramblers, converters, etc. Sup-
pliers list included. $8.95. CABLE FACTS, Box 711-
R, Pataskala, OH 43062.

RESISTORS v.W&12W5% 3 cents. 1% metalfilms,
precision custom wirewounds, $1.00 refundable to:
JR INDUSTRIES, 5834-B Swancreek, Totedo, OH
43614,

FREE catalog featuring scanner accessories, car-
rier/subcarrier detectors, voice scramblers, unusual
kits. CAPRI ELECTRONICS, Route 1R, Canon, GA
30520.

THE Intelligence Library—Restricted technical in-
formation & books on electronic surveillance, sur-
veillance-device schematics, lock-picking, in-
vestigation, weapons, identification docu-
ments, covert sciences, etc. The best selection
avallable. Free brochures. MENTOR, (Dept. Z),
135-53 No. Blvd., Flushing, NY 11354.

CABLE-TV equipment, tunable notch filters for
“beeplng” channels. Information $1.00. DK VIDEO,
PO Box 63/6025 RE, Margate, FL 33063.
DIGITALKER Speech Synthesizer has 136 word
vocabulary. Interfaces with parallel port of your com-
puter. PCB and plans $12.00. JIM RHODES, INC.,
1025 Ransome Lane, Kingsport, TN 37660.

THE BEST PLACE to BUY. SELL or
TRADE NEW and USED EQUIPMENT |
NUTS & YOLTS MAGAZINE I
BOX 1111-E ¢ PLACENTIA, CA 92670 |
(714) 6327721
Join Thousands of Readers Nationwide
Every Month
ONE YEAR U.S. SUBSCRIPTIONS
$10.00 - 3rd Class ¢ $15.00 - Ist Class

@ 535.00 - Litetime - 3rd Class pllite

NUTS & VOLTS

HAM GEAR
COMPUTERS
SOFTWARE

TEST EQUIPMENT

TUBES, new, unused. Send self-addressed, stamp-
ed envelope for list. FALA ELECTRONICS, Box
1376-2, Milwaukee, W1 53201.

FREE Pay-TV reception. “"How-To" book. HBO,
Showtime, Cinemax. $5.00. DIPTRONICS, Box 80
(E2), Lake Hiawatha, NJ 07034.

CONVERTERS all types for all systems. Lowest
prices anywhere, quantity discounts, dealer inquir-
1es accepted. Send $1.00 for catalog, PG VIDEQ
CORP, PO Box 296, Latham, NY 12110. (518)
274-6593.

WANTED: RCA, Cunningham, Western Electric,
Genalex, Telefunken, GE, Sylvania, Mcintosh, Mar-
antz, Altec, JBL, Tannoy: Tubes, amplifiers, speak-
ers. (713) 728-4343, MAURY, 11122 Atwell,
Houston, TX 77096.

CABLE-television facts and secrets. Now you
can get the informative publication that CATV com-
panles have been unsuccessfully trying to get
banned for 15 years. Movie Channel, HBO, and
Showtime converters, etc. Send $8.75 to: CABFAX,
P.O. Box 091196, Bexley, OH 43209.

WHOLESALE MATV/CATV equipment, antenna,
accessories, cartridges, radios, speakers, wires.
(718) 897-0509, D&WR, 68-12 110 Street, Flushing,
NY 11375.

BIGGEST TI-99/4A selection. Newest exciting soft-
ware and hardware bargains. Hard-to-get items.
Send for free catalog. Fast service. DYNA, Box 690,
Hicksville, NY 11801.

GUARANTEED quality surplus for less! Free flyer.
ELECTRONIX LTD., 3214 South Norton, Sioux
Falls, SD 57105.

AUTOMOTIVE Security Catalog. 1984, 24-page
color catalog, $2.00. ASE, Dept. 1, PO Box 382,
Plainview, NY 11803.

COMPUTER hacking: How its done and how to
stop it! Details: A.T.L.S., 61 Gatchell, Buffalo, NY
14212,

CLASSIFIED RATES
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15 word minimum: $37.50, $2.50 per word commercial; $30.00 $2.00 per word personal. Ex-
panded type ad, $3.75 per word. Ads set in all bold-face type at 20% premium, Ads set with back-
ground screen at 25% premium. Display ads 1" x 24" - $270.00; 2" x 2Va" - $540.00; 3" x 2Va" -

810.00. General information: frequency rates and prepayment discounts are available. Payment must
accompany order. Copy subject to publishers agproval. ust be typewritten or printed. First word set in
all capttals and botdface: Advertisers using P.O. Boxes must supply permanent address and tele-
phone numbers. Orders are not acknowledged. They willl appear in the next available issue after
receipt. Copy to be in our hands on the 20th of the third month preceding the date of the issue (i.e. August
Issue closed May 20th. When normal closing date falls on Saturday, Sunday or a holiday issue closes on
preceding working dan Send order and remittance to Classified Advertising Radio-Electronics, 200
Park Avenue South,New York, New York 10003. For your convenience a simplified order form is
provided on this page.

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $20.00.
( ) Plans/Kits ) Business Opportunities ( ) For Sale
( ; Education/instruction ( ) wanted ( ) Satellite Television

Special Category: $20.00
PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.

ettt R —

1 2 3 4 5
6 7 8 9 10
1 12 13 14 15
16 17 18 19 20
21 22 23 24 25
26 27 28 29 30
3 32 33 34 35
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CORDLESS- phone owners. Increase distance, re-
duce static on 1.7/49MHz phones. Details $1.00
refundable. HP PHONES, Box 273, Mesa, AZ
85201.

DELUXE cable/UHF converters. Zenith, SSAVI-1—
$199.95. Zenith Cable—$229.95. Jerrold, Oak and
others available. Dealers wanted. $2.00 catalog—
UNITED ELECTRONIC SUPPLY, Box 1323, Eigin,
IL 60121-0119. (312) 697-0600.

COCO owners—Free color computer software and
hardware catalogue. SPECTRUM, Box 9866, San
Jose, CA 95157-0866.

INDIVIDUAL photofact folders. No. 1 to no. 1400,
$3.00 postpaid. LBT, 414 Chestnut Lane, East
Meadow, NY 11554,

This ad is set with a background screen.
Notice how it stands out on the page. This
ad incurs a 25% premium charge. Perhaps
your next ad could have a screen back-
ground. For ordering information, see top
of Market Center listing.

TRICKS of the burglar alarm trade: Well illus-
trated, non-technical. Covers equipment, installa-
tion procedures, troubleshooting, “by-pass"”
methods & countermeasures. Free brochure:
MENTOR PUBLICATIONS, (Dept. L), 135-53 No.
Bivd., Fiushing, NY 11354.

CABLE-TV equipment: Jerrold, Hamlin, Zenith—
many others. Factory units/lowest dealer prices.
Sendlarge self-addressed-stamped-envelope to:
CABLETRONIX, 7325V> Reseda Bivd., Reseda,
CA 91335, (818) 346-5071.

AUTOMOTIVE AM/FM stereos $49.95 up. 40 piece
socket set, lifetime warranty $39.95. Free catalog,
NEPTUNES CAVE, Box 8837, Fort Worth, T
76124-0837.

B&K 747B tube tester like new, $250.00—(702)
642-7906.

WRITE FOR

7 MGEES

SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel: 1(816) 842 5092
1901 MCGEE STREET KANSAS CITY, MO. 64108




WE HAVE QUALITY PARTS. DISCOUNT PRICES AND FAST SHIPPING!

MIKE 7 CONDUCTOR REVERBERATION UNIT
CONNECTOR | RIBBON CABLE

®

5 CONDUCTOR IN-LINE PLUG
AND CHASSIS MOUNT JACK.
TWIST LOCK STYLE. SAME AS
SWITCHCRAFT 12CLSM.
$2.50 PER SET

METER
0-15Vv.D.C.
THIS 2-1/4"
SQUARE METER
MEASURES
0-15 vOC.
$4.50 EACH

SUBDMINIATURE
CONNECTOR

TRANSFORMERS|RS-232 E}TENSDN

120 volt
primaries $7.50 EACH
ACCUTRONICS COIL SPRING TYPE UNITS. ySED IN
ELECTRONIC ORGANS TO PROVIDE ACOUSTIC DE LAY
SOUND EFFECTS. INPUT IMPEDANCE 8 OMMS, OUTPUT
IMPEDANCE 2250 OHMS. 4Y/7" x 16Y/4" 2 116"

9 LINE CONNECTED
LINES 1 THROUGH 8 & 20.
DB25 MALE TO FEMALE.
10 FEET SHIELDED.
$11.00 EACH

MULTI-
SWITCHES

3 STATION
NON-INTERLOCKING
3- 2PDT SWITCHES.
EACH OPERATES
INDEPENDENTLY.
1% BETWEEN
MOUNTING CENTERS.
$1.75 EACH

§ STATION
INTERLOCKING

MADE BY ALPS.

3-2POT AND

2-6PDT

SWITCHES ON FULLY

INTERLOCKING ASSEMBLY.

3v" BETWEEN
MOUNTING CENTERS.

$2.50 EACH

§ STATION
NON-NTERLOCKING

SAME AS ABOVE, EXCEPT
EACH SWITCH OPERATES
INDEPENDENTLY.
$2.50 EACH

5.6 VOLTS @ 750 MA
6 VOLTS @ 150 MA
12VCT @ 200 MA

16 V. @ 650 MA

18 VOLTS @ 1 AMP
24 VOLTS @ 250 MA
24 VCT@1AMP

TRANSFORMER
WALL

ALL ARE 115 VAC

4VDC @70 MA $2.00
6 VDC @ 100 MA $2.50
6 VDC @ 500 MA $5.00
9VAC @1AMP $3.00
15 VAC @ 300 MA $3.00
18.5 VAC @10 VA $3.50
17 VAC @ 500 MA $4.00

SPRING LEVER
TERMINALS

ng COLOR

ODED

TERMINALS

ON A STURDY

234 =34

BAKELITE PLATE.

GREAT FOR SPEAKER ENCLOSURES
OR POWER SUPPLIES.

$1.00 EACH 10FOR 3300

$3.00
$1.25
$2.00
$3.50
$4.50
$2.50
$4.50

SPECTRA-STRIP RED MARKER
STRIP. 28 GA STRANDED WIRE.
$5.00 PER ROLL (100 FT.}

2K 10 TURN

MULTI-TURN POT

SPECTROL
wﬁ’ #MOD $34-7161
$5.00 EACH
ROTARY SWITCH
1POLE
8 POSITION
1%’ DIA 2 1%° HIGH

75¢ EACH
10 for $8.00
PUSHBUTTON
POWER SWITCH

FOR T.I. COMPUTER

T.4. # UMI381.1. DESIGNED FOR USE
WITH T.1. COMPUTERS. CAN BE USED WITH
VIDEO SOQURCES. BUILT-IN A/B SWITCH.
CHANNEL 3 OR 4 SELECTION SWITCH.
OPERATES ON 12 VDC. HOOK UP DIAGRAM

0ED.
et $10.00 EACH

48 KEY ASSEMBLY FOR
T.l. COMPUTER

NEW TEXAS INSTRUMENTS
KEYBOARD. UNENCODED.
48 $.P.S.T. MECHANICAL
SWITCHES, TERMINATES
TO 15 PIN CONNECTOR.
SOLID METAL FRAME 4°X 9"

$6.50 EACH 2 FOR $11.00

120V INDICATOR

NEON INDICATOR. RATED
120V 173 W. MOUNTS IN
5/16° HOLE .. RED LENS.

75¢ EACH

10 FOR $7.00

100 FOR $65.00

GEL CELL

SOLDER TYPE SUB-MINIATURE
CONNECTORS USED FOR
COMPUTER HOOK UPS.
DB-15PLUG $2.75
DB-15SOCKET  $4.00
DB-15 HOOD $1.50
DB-25 PLUG $2.75
DB-25SOCKET  $3.50
DB-25 HOOD $1.25

“PARALLEL”

PRINTER
CONNECTOR

SOLDER STYLE
36 PIN MALE
USED ON
“PARALLEL"

D
CONNECTORS

Aru. ARE 156" SPACING
10 PIN EDGE
CONNECTOR

TRW #50-104-20  $2.00 EACH

18/36 GOLD
SOLDER EYELET $2.00 EACH

DOUBLE POLE POWER SWITCH
PUSH-ON, PUSH-OFF
.00 EACH

SWITCHES
MINI-PUSH BUTTON

2 CHANNEL

LIGHT ORGAN

EASILY HOOKS INTO STEREO SPEAKERS
AND ALLOWS 110 VAC LIGHTS TO DANCE
WITH MUSIC. TWO SEPARATE 110 VAC s
QUTPUTS FORHIGHAND LOW FREQUENCY §
AUDIO SIGNALS. USE TWO ORGANS FOR

STERED.
$6.50 PER UNIT

COLOR LIGHT STRING AVAILABLE $1.75 EA

FREE! FREE!
LINE CORDS
S

TWO WIRE
& 18ga TWO WIRE

3 FQR $1.00
THREE WIRE
18 INCH 18ga THREE WIRE
2 for $1.00
8 FOOT 18ga THREE WIRE
$2.00 EACH

SOLDERING
IRON STAND

FREE!

KEY
ASSEMBLY
5 KEY

$1.00
EACH

CONTAINS 5 SINGLE-POLE

NORMALLY OPEN SWITCHES.

MEASURES 3 3/4” LONG
6 KEY

CONTAINS 6 SINGLE-POLE

NORMALLY OPEN SWITCHES.

MEASURES 4 1/4” LONG.

OATA CABLES.
5.50 EACH

S.P.S5.T. MOMENTARY

1.D.C. MALE

SAME AS ABOVE

NORMALLY OPEN
1/4~ BUSHING
35¢ EACH
10 FOR $3.25
100 FOR $30.00
SPECIFY COLOR.
RED, BLACK. WHITE,

SOLID STATE RELAY

HEINEMANN ELECTRIC

#101-54 140~ 5 AMP &5 =5 B,
CONTROL: 3-32v0C (g%
LOAD: 140VAC 5 AMPS

SIZE: 27X 1" X %" HIGH
$5.00 10 FOR $45.00

DC-DC
CONVERTER

MINIATURE

6 VDC RELAY
SUPER SMALL
SPDT RELAY;
GOLD COBALT
CONTACTS.
RATED 1 AMP AT 30 VDC:
HIGHLY SENSITIVE. TTL
DIRECT DRIVE POSSIBLE.
OPERATES FROM 43 TO
6 V. COIL RES. 220 OMM.

13/18° = 13/327 = 7/18"

GREEN. YELLOW

~<; 48 PAGE CA

COMPUTER
GRADE
CAPACITORS

2,000 mfd. 200 VDC
13/4°DIA = 5°HIGH

3,600 mtd. 40 VDC
13/8°DIA. = 3 3/4° HIGH

6,400 mfd. 60 VDC
13/8"DIA * 4 1/4" HIGH
22,000 mtd. 40 VDC
2°DIA. % 6" HIGH
31,000 mtd. 15 vDC
13/4DIA * 4°HIGH
72,000 mftd. 15 VDC
2°DIA = 4 3/8" HIGH

185,000 mtd. 86 vOC

$2.00

$1.00

$2.50

$3.00

$2.50

$3.50

22/44 TIN
.C. STYLE: NO MOUNTING EARS,
$1.50 EACH 10 FOR $14.00

22/44 GOLD
PC. STYLE $2.00 EACH
10 FOR $18.00

28/56 GOLD

28756 GOLD PLATED CONTACTS
156 CONTACT SPACING.

$2.50 EACH 10FOR $22.00

TALOG FREE!
SLIDE} POTS

100K linear tape
2" LONG
15/8" TRAVEL 75¢ EACH
500K linear taper
27/8" LONG
13/4" TRAVEL  75¢ EACH
DUAL 100K audio taper

31/2" LONG
2 1/2° TRAVEL. $1.50 EACH

CRYSTALS
CASE STYLE HC33U

COLORBURST
2MH2 3579.545 KC

$3.50 EACH | $1.00 EACH

METAL OXIDE
VARISTOR

BATTERY

12VDC @ 1.2 AMP HOUR
4"X113/16" x 2 1/8”
$15.00 EACH

FREE! FREE!

L.E.D.’S
STANDARD JUMBO
DIFFUSED
RED 10 FOR $1.50
GREEN 10 FOR $2.00

YELLOW 10 FOR $2.00
FLASHER LED
5 YOLT OPERATION

RED JUMBO SIZE
$1.00 EACH

BIPOLAR LED
2 FOR $1.70

LED HOLDERS
TWO PIECE HOLDER @
FOR JUMBO LED
10 FOR 85¢ 200 FOR $10.00
CLEAR CLIPLITE
HOLDER
MAKE LED A FANCY
INDICATOR. CLEAR.

,/q

AROMAT # RSD-6V 21/2°DIA = 41/2°HIGH $1.50 | GE.» vss'dluz 4 FOR $1.00
50 VOLTS, NOMINAL D.C.
1 ;
3150 gACH SDIFORIs1a 0 S VOLTAGE. 5/8" DIAMETER,
CLaPs -
TRANSISTORS | ossicneororrovoe s 13 VDC RELAY LI IR
H CONTACT: S.PN.C.
M08 «FOR$1.00 FROM A BATTERY SUPPLY 10 AP e BEUAE MINIATURE TOGGLE SWITCH O eh.
2N2222A 3 FOA $1.00 OF 3.570 6.25 V. ENERGIZE COIL TO ALL ARE RATED 5 AMPS @ 125 VAC FULL RANGE
PN2222 4 EOR 81,00 216 X 1 116" X OPEN CONTACT S.P.D.T. S.P.D.T. S.P.D.T. AR e
;:m"“, ::g: :;-g‘.; 1 11/16° HIGH. COIL: 13 VDC 650 OHMS (on on) (on-on) (on-off-on) = 4° DIAGONAL |
i SPECIAL PRICE $1.00 EA SOLDER LUG G CENTERS.
AR BEOREL00 SESUIEACH i :gn TNREADED TERMINALS. ??.'iaf:.'i‘éa g y
4 POTRELAY | toone noccs (N Lo s
POWER SUPPLY W/ PRE-AMP |. . .0y Teeach 100 FOR 3801 TORORHEeE -
* 3 amp contacts
THIS SUPPLY WAS USED TO POWER §* S.P.D.T. SOLID STATE
AN’ 8 TRACK/CASSETTE UNIT.IT | =23 vol e of S.P.D.T. {on-on) D.P.D.T. BUZZER
WILL SUPPLY APPROX. 18 VDC AND S (on-off-on) (on-on)
INCLUDES A SMALL PRE-AMP TO | {2300 DUt fully testes Bl P.C. LUGS. STAR #SMB-06L.
$1.70 EACH NON-THREADED, SOLDER LUG 6 VDC.
BOOST SIGNAL LEVEL specify call voltage BUSHING. BUSHING. TERAMINALS. | TTL COMPATIBLE.
RCA PLUGS FOR LINE IN/OUT. UARGE QUANTITIES AvaiLABLE| PiC STILE nooeacw | sameacw $1.60 EXcH p
$4.50 EACH SOCKETS FOR RELAY 508 sech 10 FOR $7.00 100 FOR $80.00 100 FOR $180 00 10 FOR $9.00 >
TOLL FREE ORDERS UNLY QUANTITIES LIMITED g
1-800 826-5332 MINIMUM ORDER $10.00 ewmmm >
(ORDER ONLY) 4 - USA $2 50 SHIPPING fro— D
(IN CALIFORNIA 1.800-258-6666) FOREIGN ORDERS j
ALASKA HAWAL 905S. VERMONT AVE. P.O.BOX 20406 LOS ANGELES, CA 90006 INCLUDE SUFFICIENT g o =
SHIPPING c: @
OR INFORMATION i 7= &
12131 380.8000 6228 SEPULVEDA BLVD. VAN NUYS, CA 91411 CA A
95
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NOTCH filters for Cable-TV. Channels 2-6, 14-22, A-
I. Send $20.00 for sample and quantity price list.
Specify channel. Money back guarantee. CATV, PO
Box 17621, Plantation, FL 33318.

CABLE-TV products. Jerrold, Hamiin, and Oak
converters. Send $3.00 for information. ADDI-
TIONAL OUTLET CORP., 1041 W. Commercial
Blvd., Ft. Lauderdale, FL 33309.

WALKMAN style headphones $7.00. Piezo super
tweeter, 40,000 Hz $8.00. JAMES FIGIELSKI, PO
Box 42, Florham Park, NJ 07932. No checks.

DESCAMBLERS for downconverters. High gain.
Send $2.00. RB ELECTRONICS, PO Box 643, Ka-
lamazoo, MI 49005.

CABLE- TV converters, Zenith, Scientific Atlanta,
Jerrold, Oak, others available. Fast service,
UNITED ELECTRONICS SUPPLY, PO Box 1206,
FElgin, IL 60121. (312) 697-0600.

PCB for Satellite Stereo Project in October article
is now only $15.00. JIM RHODES, INC., 1025 Ran-
some Lane, Kingsport, TN 37660.

“SATELLITE descramblers’—lowest prices any-
where! Dealer Inquiries weicome. Send $3.00 for
catalog. We ship C.0.D.'s, STARVIEW INC., PO
Box 103, Rexford, NY 12148, (518) 785-1288.

AUTOMATIC telephone dialing, programming unit,
solid-state, auto-reset, drives cheap recorder, cas-
sette tapes, monitors refrigeration etc. Alarm control
mqduie, lgatch cords, Instructions, warranty, $39.95.
HAROLD DAVIS, (601) 366-4112.

CONVERT overseas vigeotapes PAL/SECAM to
American system, viceversa. Optical/digital, lowest
rates. 110-220 audio, video, TV's. Copying ma-
chines discounted. APPLE AUDIO, 74-18, 37th Av-
enue, Queens, NY 11372, (718) 507-5800.

SAMS Photofacts, old radios, television, combos,
$2.00 each, $10.00 set. SEASAW, 575 East Trem-
ont, Bronx, NY 10457

This ad is set with a background screen.
Notice how it stands out on the page: It incurs
a 25% premium charge. Perhaps your next
ad could have a screen background. For more
information, see top of Market Center listing.

ZENTIH SSAVi Manual. Original manual used by
technicians. Theory of scrambling, schematics,
parts list, repair. For UHF and cable. For speedy
delivery send $15.00 cash or money order. BAY
STATE ELECTRONICS, PO Box 263, Accord, MA
02018.

INTEL model No. MDS225, Intel Dual Disk Drive
model No. MDS720, Intel Universal Prom Program-
mer model No. UPP103. Equipment in excellent
condition. Call Ted Belben, (416) 832-2241, EIRICH
MACHINES LTD., PO Box 550, Maple, Ontario,
Canada LOJ 1EO

TOKO coils and printed circuits. Quantity dis-
counts. JIM RHODES, INC., 1025 Ransome Lane,
Kingsport, TN 37660.

ELECTRONIC catalog. Over 4,500 items. Parts &
components. Everything needed by the hobbyist or
technician. $2.00 postage & handling (United
States only). refundabie with first $15.00 order. T &
M ELECTRONICS, 472 East Main Street,
Patchogue, NY 11772, (516) 289-2520.

3 MOL ATION

Increase channels, range, privacy! We spectalize
in frequency expanders, speech processors, FM
converters, PLL & slider tricks, how-to books,
plans, kits. Expert mail-in repairs & conversions.
16-page catalog $2.

CBC INTERNATIONAL, P.O. BOX 31500RE,
PHOENIX. AZ 85046 (602) 996-8700

TIMEX/SINCLAIR 1000

TS-1000 2K software. Personal finance, educd-
tional, robotlcs, business, $9.99 each. Postpaid.
Guaranteed. Visa/MasterCard. Free information.
STURDIVANT LABORATORIES, Box 116RE, Bed-
ford, Ml 49020.

This is an expanded type ad. Notice the in-
creased visibility. Yes, you'll pay a premium
for this kind of ad. But it will help your ad
stand out from the rest. For ordering infor-
mation, see top of Market Center listing.

OPTICAL character reader input any computer.
Construction cost $75.00. Plans $29.95. 50 page
catalog $3.00. DBE, Box G, Walklki, Ht 96815, MC/
VISA orders (808) 395-7458.

RECONDITIONED test equipment. $1.00 for cata-
log. JAMES WALTER TEST EQUIPMENT, 2697
Nickel, San Pablo, CA 94806.

CABLE-TV converters, police radar detectors and
scannefs. Send $1.00 for catalog. GREAT LAKES
COMMUNICATIONS,INC., 0-2026 Chicago Dr.
Jenison, MI 49428

IMPORTS—car stereos, boosters, speakers, tools,
jewelry. List $1.00 (refundable). J.R.C. IMPORTS,
329-76th, N. Bergen, NJ 07047.

APPLE SOFTWARE

ELECTRONICS made easy for Apple 1i users with
Mentor, the proven theoretical circuit design pack-
age. Exceilent learning aid too. $174 .95,
KORSMEYER ELECTRONIC DESIGN, INC., 5701
Prescott, Lincoln, NE 68506, (402) 483-2238.

ENJOY SATELLITE TV

Save money with easy, guaranteed,
‘do-it-yourself antenna plans / kits.
Electronic knowledge not necessary.
Send $1.00 for catalog or $8.95 for
1984 "Consumer Guide to Satellite
Television."
GFI-D9
Box 9108
Missoula, MT 59807

b

70 SERIES
ANALOG/DIGITAL

80208 SERIES
3% DIGIT DMM

¥ WM. B. ALLEN’S =/

HOLIDAY FLUKE BONANZA

RADIO-ELECTRONICS

DIGITAL COUNTERS

1S00A (80MH2) ............ $345  1911A (250 MH2).......... $501
1910A (125MH2) ..........5414  1912A (520MH2) ..........$632

ALL ACCESSORIES FOR ABOVE UNITS IN STOCK AND READY FOR
SAME-DAY SHIPMENT

] WM. B. ALLEN SUPPLY

ALLEN SQUARE
. 300 BLOCK NORTH RAMPART, NEW ORLEANS, LA 70112
L

OUISIANA TOLL FREE 800 462-9520
A WA W W S YN W W

COMPLETE INVENTORY OF MULTIMETERS
AND SCOPES FROM 18 MANUFACTURERS

800 535-9593 |

- - - ¢

(]
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DIGI-KEY

CORPORATION

1-800-344-4539

AK., HI., 218-681-6674
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AAVID » CHEMWIK * ATLANTIC DIDES he QUALITY — Name brand products from nationally recognized manufacturers. e NEE DIAMOND T00L+ UNGAR + GE CH
AR 'culu'»fie'%“ . ““Ok'iéé a&%i F, T SERVICE — Computerized order processing and inventory control )‘;‘S L TRUM&#&;" RODUCTS
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Radioe fhaek Parts Plaee

Over 1000 Items in Stock! The Store for Builders and Fixers Since 1921.

“Big meter’ features at a “little
meter’’ price! Fused, surge-absorber
protected. Shunt protection of meter
movement when shut. With leads,
manual. Open: 7'ax45/Hex1'/a"
Battery extra. 22-211 29.95

For Faster Testing

The quick way to "“peek inside” TTL,
LS and CMOS digital circuits. Color-
coded LEDs indicate high, low or
pulsed logic states. Simultaneous
tone output. Overload and polarity
protected. 22-302 .19.95

Converts 120 VAC to 12 VDC

Ideal. test bench power source for
autosound, CBs, ham rigs and more.
Produces 13.8 VDC at 2.5 amps con-
tinuous load. 5 A surge. Rugged
metal cabinet, 21/2 x 41/2x 63/4". U.L.
listed. 22-124 34.95

x . 2 Rid
mWide Selection mFirst Quality = NoO Waiting
Save Money, Install Your 4000-Series 1/s-Watt, 5% Resistors
Own Phones CMOS ICs e —_—
s Pkg. ot 5 39¢ ————
INSTRLLING i —s
Easy-to-Understand With Pin-Out and Specs T ———
“How-to”’ Manual YOUR oWt Otms | Cat. No
llustrated 150-page man- Type Cat. No. Each 10 L271-1301 Syt EIENS
ual gives you step-by-step 4007 276-2401 99 i (Agigh o 27335
instructions for installing 4011 276-2411 ‘99 g 2711312 15k 2711397
telephones, automatic 4013 276-2413 119 220 271-1313 22k 271-1339
dialers, answerers, ring- - 270 2711314 27k 271-1340
ers and wiring. Plus info g 1ol 5 330 271-1315 3k 2711341
on single and multi-line 4066 276.2466 119 470 2711317 47k 271-1342
business systems. A 1K 2711321 68k 271-1345
62-1390 ... 5.95 1.8k 271-1324 100k 271-1347
22k | 2711325 220k 2711350
- . TTL Digital ICs 33k | 2711328 470k 271-1354
Communications ICs ' o B g el ) [
With Pin-Out and Specs ' . I BRI
With Pin-Out
And Data Type Cat. No. Each Replacement
7400 276-1801 .89 "ans'stor i
7404 276-1802 99 ! S o
T tat No T Each 7408 276-1822 1.29
YR 2206 AFSK Generator 776.233% | 5.95 L g 1 With Pin-Out and Data
XR 2211 AFSK Decoder 276-2337 | 5.95 : T Cat No ach
ICL8038 _Function Generator | 276-2334 | 595 e 2
2N1305 PNP | 2762007 119
LM565  Phase Locked Loop 2761720 | 1.99 = MPS2222A NPN | 276-2009 79
MC1488  Quad Line Driver 276-2520 | 1.79 Operational PN2484 NPN | 2762010 89
MC1489 Quad.Line Receiver 276-2521 | 1.79 e MPS3904 NPN 276-2016 69
Amp“ﬂers TIP3 NPN 276-2017 99
TIP3055 NPN | 2762020 159
c ter/G Type Cat. No Each 55354”7 ;Ng 2;6'2033 @
_No. N 276-2027 1.49
omputer/Game Connectors i Singie) o = ana0s3 NN | 2762000 pet
MC1458  (Dual) 276-038 99 = crtg B 2.
Type Positions | Cat. No._| Each LM324 Quad) 276-1711 1.29 TIP120 NPN | 276-2068 129
Soider Sub-D Male 9 | 276.1537 | 199 TLO82 Dual) 276-1715 | 1.89 a0 P e 108
Solder Sub-D Female 9 | 2761538 | 2.49 TLO84 (Quad) | 276-171a | 2.99 R okl Tt | 552
hood 1o Above 9 _if276:1699 L4 LM3300  (Quad) | 2761713 | 139 MPSA06 NPN | 5782059 5
Sl Bt B LM339 Quad) | 276-1712 | 1.49 MPSA13 NPN | 2762060 59
Hood (61 Above 15 | 276.1529 | 1.99 TLC271 Single) | 276-1748 159 MPSA42 NPN | 276-2061 69
Solder Sub-D Male 25 | 276.1547 | 299 TLC272  (Dual) 276-1749 | 2.19 - NPN 2o 2
2o e g L TLC274 _ (Quad) | 276-1750 | 2.9 2N3819 N-FET | 276-2035 99
older Sub-D e 25 276-1548 | 3.99 MPF102 N-FET 2762062 9
Hood for Above 25 | 2761549 | 199 IRF511 VEET | 36305 | 299
Solderiess Sub-O Male| 25 | 276-1559 | 4.99 IRFD123 V-FET | 2762073 149
Solderless Sub-O Fem. 25 276-1565 | 4.99 . 25C1308 NPN 2762055 795
Printer Connector 36 276-1534 | 699
Cable Socket 34 | 2761525 | 3.19 Voitage Regulators
Digk Drive Connector 34 276-1564 | 4.95 c ct SPS
(o T
Type Adjustabie Cat. No. | Each Reemdpgelavs
= p LM723 0to 40 VDC | 276-1740 | .99
voice synthesizer IC LM317T| 1.2t037VDC |276-1778 | 2.79
. Only 149 Each
SP0256-AL2. MOS LSI. Uses a.program stored :
in its built-in ROM to synthesize any English word. Tioo F"‘fd Output | Cat. No. | Each
Requires low-cost support components and host 7805 = gVDC 276-1770 | 1.59 Perfect for use when space is limited. Approx.
computer. Easy to interface. Requires 3.12 MHz 7812 12VDC 276-1771 | 1.59 1 5/16” Pins for PC mounting. Contacts rated 1
clock crystal{available through Radio Shack). 5 7815 +15VDC 276-1772 | 1.59 amp at 125 VAC. Sensitive, low-current coils.
vDC, single supply. 28-pin DIP with detailed data. 7905 _~5vDe 276-1773 | 1.59 5VOC Coil. 275-232 .. ... b 1.49
FTBNTBA 4 s hasis s o w1~ m oo s w3 ...12.95 7912 12 vDC 276-1774 | 1.59 12 VDC Coll. 275-233 . ... ... 1.49
Fold-Up 25-Range | Digital Logic Probe | Regulated DC Supply | Compact 16-Range
Multitester Digital Multimeter
@ Detented Hinge ' : -
With 4 “Stopsg" 1 995 y \ -~ Single-IC Design
o 4 m For Low Battery
@ Easy-to-Read 4 ] 2 A
Mirrored Meter ENPIS ] i
r g Accuracy
29 'O a0
Breaker 3495 ) 49 5
Protected
Simultaneous Tone Output P

High-contrast LC displaz for precise
readings at a glance. Fused, over-
load protected. Diode/semi junction
test and many other features.

5316 x 31/ x 17/16” With leads, man-
ual. 22-189 ... _— ¥

49.95

€ RADIO-ELECTRONICS

Radie Sfhaek

A DIVISION OF TANDY CORPORATION  Pprices apply at participating Radio Shack stores and dealers
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PLANS AND KITS

PRINTED-circuit boards. Quick prototypes, pro-
duction, design, reflow solder. Send print or
description for quote to KIT CIRCUITS, Box 235,
Clawson, MI 48017.

FREE catalog, 99 cent kits—audio, video, TV,
computer parjs. ALLKIT, 434 West 4th Street, West
Islip, NY 11795,

HI-FI speaker kits, aulo speaker systems and
speaker components from the world's finest man-
ufacturers. For beginners and experts. Free liter-
ature. A & S SPEAKERS, Box 7462R, Denver, CO
80207 (303) 399-8609.

CABLE-TV converters: Jerrold, Hamlin, SB-3,
AN-3, Mini-Code, Zenitr & more. UHF converters:
Deluxe |l sinewave kits $95.00, gated pulse add/on
$70.00. Complete units $195.00, with gated pulse
$255.00. (Quantity discounts.) Repairs of all con-
verters & cable boxes. Send S.A.S.E. (54 cents
postage) or call for Info. 1 (312) 637-4408. HIGGINS
ELECTRONICS, 6014 W. Nelson, Chicago, IL
60634. No Illinois orders accepted.

PROJECTION TV...Convert your TV to project 7
foot picture...Results comparable to $2,500.00 proj-
ectors...Total cost less than $30.00...Plans and 8"
lens $19.95. {llustrated information free. MAC-
ROCOMA-GE, Washington Crossing, PA 18977
Creditcard orders 24 hours, (215) 736-3979.

CATALOG: Hobby, radio broadcasting, CB, lowfers
Transmitters, linears, active antennas, converters,
scramblers, bugging devices, more! PANAXIS, Box
130-F1, Paradise, CA 95969.

DESCRAMBLER kits repaired for February’s is-
sue $24.00 parts & labor, $2.50 S&H, for details
send $1.00 (offer void-In Massachusetts.) 6-8 weeks
returns, NORTH EASTON ELECTRONICS, PO
Box 534, North Easton, MA 02356.

DIGITAL Kilock Kit plays 1-of-12 melodies each
quarter hour. Displays time, date, and other fea-
tures. Send $2.50 for assembly plans and pricing to
KERBER KLOCK KO., 36117 Hillcrest, Eastlake
OH 44094.

QUALITY printed-circuit boards. 15 cents sg-in.
Free drilling. Quantity discounts. INTERNATIONAL
ENTERPRISE, 6452 Hazel Circle, Simi Valley, CA
93063.

DESCRAMBLER plans. New design decodes
gated sync suppressed signals—newest pilotless
method. Circuit boards, most parts from Radio
Shack. Detailed theory, drawings, schematics, in-
structlons $14.95 pius $2.00 shipping. DIRIJO
CORP, Box 212, Lowell, NC 28098.

CHRISTMAS Sale—Iimprove TV reception! 25dB
UHF preamp kit $22.95. 24dB VHF/UHF/FM as-
sembled amplifier $29.95. A must for stablizing de-
scrambler units. FV-3, FV-4, FV-5, Super-Z kit repair
$99.95 plus $5.50 shipping. HOWARD RE-
SEARCH AND DESIGN. Box 204, Ellicott City, MD
21043, (301) 465-8116.

@Mj.r!—j] electronics

ORGAN & PIANO KITS

fully
DIGITAL
RS232

Interface
For Free Sound Info

Call 1-800-233-3865
or write WERSI USA

Lancaster, PA 17601

Dept. M 8 P.O. Box 5318J

- 7Z=Active |

THE ELECTRONIC COMPONENTS PEOPLE

QUALITY PARTS, NOT MAIL ORDER SURPLUS
DIODES N\ ; m SWITCHES N idu rcv

" ACTIVE  OESCRIPTION  PRICE| { ACTIVE POSITION PRICE
1 PART NO. PART NO. our new 1985

4
01160 INB14B 280 1 220m ; catalog?
01165 1N4148 28 . 22072
01024 1N4003 100 . 208
01027 1N40O 10 o

. : o 22075
01188 IN751A 8l . J 22076

4 01101 1NAT44A L A\ 22077

TRANSISTORS MICROPROCESSORS

ACTIVE  OESCRIPTION ACTIVE  OESCRIPTION ACTIVE OESCRIPTION  PRICE
PART NO. PART NO. | PART NO.
02188 2N2222A s p 1200 6502 L] 22068 8 pins & 1.40
02193 2N2907A y pe00s 2522 23088 14 pins 7110
02224 2N5401 12000 i 23087 16 pins 190
12014 6802
02088 2N5550 23084 18 pins 1.30

12021 6850
44070 MPSA13 12023 8085APC 23088 20 pins 1.1%

44013 MPSA42 22 B 4203 B8284APC i | 23089 22 pins
44073 MPSA92 ! 12083 8088DC 24 pins
PN2222A . 2Z80A-CPU 28 pins
PN290TA - Z80-CPU A . 40 pins

Mail orders shipped within 48 hours STORES OPEN A

RS NS o ¥ SR T S AR

ACTIVE DESCRIPTION '/ ACTIVE DESCRIPTION
PART NO. { PART NO.

PROM’s - CRYSTALS

Ti017 32x 8-TS-16PC 16 pin { eso00n 1.0000MHZ.HC33
71004 256 x 4-TS-16PC 16 pin : 68003 1.8432MHZ-HC33
71020 512 x 8-TS-20PC 24 pin 68008 3.579545MHZ-HC18
68011 4.000MHZ.HC18
EPROM’s gs020 5.0000MHZ-HC18
] seon 6.0000MHZ-HC18
C2532-45 (4K x 8) ¢50ns, T.1. pinout - 88023 8.0000MHZ-HC18
€2516-45 (2K x 8) 450ns, Intel pinout

K LED’s
DYNAMIC RAM's 6058
(LED220) T.1-3/4 Red 5mm 71 .85
P4164-15 64K (64Kx 1) 150ns 13045
P4116-15 16K 150ns d (LED222) 7-1.3/4 Green S5mm 10/ 1.45
P4116-20 16K 200ns B 1304c
(LED224) 7-1.3/4 Yellow 5Smm 51 .75

STATIC RAM’s *Low Power (‘Laszgziu) T-1 Red 3mm 50/ 6.99

P2114.20 (1K x 4) 200ns 1.99
P2114.20L" (1K x 4) 200ns 2.90 LED DISPLAYS
P2016-15 (2K x 8) 150ns 5.95 )
P510145L° (256 x 4) 450ns aso b MANSG710 double digit 5" Red

: | MANT2A single digit 3" Red
116- 1 d
PO S (AKX 8),1600% 285 T TiL311 hexadec. logic display

L S R NS R N W M T s

FANS UART’s
115VAC 27CFM .15MA 12w AY3-1015D 0-25K Baud
115VAC 100CFM 244 18W I AY5-1013A 0-40K Baud
115VAC 110CFM .28A 18W

PCB ETCHANTS
OPTOCOUPLERS
*» Ammonium Persulphate Crystals
4N35 4 ' Yields: t quart/1 litre. Active No. 69028

4N26 » Ferric Chioride
MCT2E Yieids: 1 quart/1 litre. Active No. 69012

ORDERING INFORMATION 3 e~ STORE LOCATIONS?
Use only Active part no’s when ordering. ltems must be :0, Box 9100

Westborough, Mass. 01581 Westborough
ordered in exact multiples shown using our Active part no. Tolt Free 1-800-343-0874 (617) 366-9684

Sempie: Our P/N: 13056 (LED220) 7/%.85 N you require 12 pes. of (outside Mass. only)
LED220 order: 2 pe. of no. 13056 @ $.85 ea. equals 14 pcs. MAIL ORDER: (Canada) Seattle

LERde0 Toll Free 1-800-361-5884 (206) E T 8S
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RADIO-ELECTRONICS

46.CHANNEL .YHF TO UMF CATV/VCA CHANNEL CONVERTER

NEW” With 8uit n Ampiitier and Fine Tuning

© Converts cabie TV-Mid and Superband
Channels 10 be recetved on your TVIVCR's

S1andard UnF chenneie.

* Designed 10 enhance VCR unite end cabie
20d ona.

* Convervent tine ning control permile adiust-
Mant withoul SPECIal t0OIS OF $Crawdrivens.
» Buill iIn Amplities tor UMF gain of +8 10 8 ab
 Chahnel comversion chart on lop of unit
* Easy hoohup and exceiient Derormaence.
GMI Mode! 3640 Our Price *32.95 ea.
20rmore *28.956e

V¥V wmmanns 7-ELEMENT
75 DKM UHF YAGI ANTENNAS

1245 GAIN
Specity Channet
'8.95 ea.

§ OR MORE

Winegard
UHF Antenna
Preamp
1800 Gann
NF 1800

MODEL
11584034

SANYD UHF VARACTOR TUNERS
75 Ohm Input - 45 MHz Dutpul
For Channels 14 - 83

]
I

All units ere brand new from Sanyo
Calf for Quantity Price

Now!
*16.95

EACH

sound volume

&R,

TELEMDNE UNE AIMLVZEH

Model 1045 TELEPHONE
PROOUCT TESTER
Tes1s corvedicordiess phons opens-
tion and automatic phone diaiers for
a/l asic functions. defects n ine &
hand set corde. lone or puise dial
jopacasiony (s circ, comrmtior;

‘329 95 e

POPULAR (C CHIPS

2 well Audio Power Amp
Low YoRege Audio Amg
Dighal Phass Locked Loop

Video Detecior

Video it Amp

Video i Amp

Vides It Amp AGC

Audio It Amp

RF. Modulstor

Dual Comp. Op Amp.
Batancea Mod/Demodutetor
VKIS0 Modulator

quality.

[

M.

.2 100 *3.89
.210r°5.69
210 %5.89

'7 95 ea
75 OHM
CABLE

CONNECTORS %

F-50 Male connector 1o RG-
50U cable Comaes compiete
with your choics (speciy) of
%" of %' crimp-type ferrule.

100 tor *10.50
208 o8

P

Pr

QuaLIT
POWER TWSFDIHERS
24V CT, 500 mA.
43,19 10.40°2.50 as.
80 or more *2.25 ea.
For Larger Quantities Call

=

N Ew 1!
Model $C-34

AB SWITCH ELIMINATOR
SIGNAL COMBINER

o Swhchske Chan 3 @ 4 lotarten
» Permits STV, MOS, Sateliite or
VCA signal insertion into axisting
MATVICATY hesd ends

remote control TVe 10 switch be-
tween off-gir and pramium record
Ingrviewing « Mulli TV set opers-
Hon without the use of elaborats
ewitchers * High quality sia stage
DanaDasETandslop Ter wilh s
justabie belencing attenuators «
Inserts program materiale 10
channel 3 of 4 whare adjacent
Channeia 24 and M5 exlel

OurPrice 814.95 a0

_—

'New Yersion of
the Jerrold 400

GEN. INSTRUMENT LCCS8
$8 CHAN. CATV CONVERTER

1N4001 OIDDES

SUPER

SALE

.~
PREMIUM QUALITY 75 OHM COAXIAL CABLE RG59/U TYPE

80% copper braid shisid. foam insulation,
22 AWG center conducior.

15 for $1.00, . .. 100 for $5.00
SURPLUS

)
sYtvania & -

VHF VARACTOR TUNERS

45 MHz output. Channeis 2
theough 13 a8 wall s¢ the Mmid-
band channels. HOOkuP da1d

IP

WAHL SOLDERING INONS
o

Hitachi NICAD BATTERIES
$10p wasting money on onedite bel-
teries. Thess Hilachi batteries can be
harged Over and Over sgain ANl
units are DFANA New - POt SWP/R.

Car Starso SIGNAL BODSTER
Mode! BF 8808 Ampites M
radio signals an average of 1805 (§
Umes) imoroves recepton and ea-
1ends range (o ailow 3 gredler sekec
Uon o $1atons and reduces 1ading
INSiaf I minutes uncer Cash on
200 #ntenna cable. Separdie
switch and Indicalor bght 12

AEQ OUR PRICE

2028

on sace '24.95
et 1020 e | Fermeawanc

Phine.PB Jenna

EXTENDS CORDLESS TELEPHONE
RANGE UP TO 3 TIMES!

Introductory
Hore's the best
Quany, dest

working phone
antenng on the

COMPLETE 1T
includes antenna,
40" coanal cable
202000 and sasy

Specity coior — Beige of Black.

8y the 1000 1. roit  *64.95 es.

ORDER NOW
= TOLL FREE
800-854-4655
OUTSIDE CALIFORNIA

= 714-635-5090
—

NSIDE CALIFORNIA

inciuded.
WHILE THEY LAST!
$13.95 oa.

R.F ELECTRONICS

M. (

MOST ORDERS SHIPPED WITHIN 24 HOURS
ALL PREPAID ORDERS 2 LBS OR LESS MUST INCLUDE $2.50 SHIPPING & HARDLING

g

Sart 5
-~ CLOSED SUN & MON
NO MINIMUM ORDER
SHIPPED SAME DAY RECEIVED

e‘uolum, quality spike
ion; basic protection. ﬁI 95

, SUPER-ISOLATOR

‘ holuodwckmqwehor; o
'proteonon.a..,.Glzgﬂ_.

K 1-800-225-4876
American Express

CIRCLE 60 ON FREE INFORMATION CARD

HIGH QUALITY :75dB GAIN

MICROWAVE
TV SYSTEM

Varible from 1.9to0 2.5 GHz
. The latest advance
in microwave
technology with a
SNOW-FREE
PICTURE.

Two Models to choose from.
Both Modeis Include:
® 20" Parabolic Dish
e Pre-assembled Probe
with Down Converter
® Power Supply and Coax Switch
® 60’ of RG-59/U Coax with Connector
® Transformer for 75 to 300 Ohms
® All Mounting Hardware for Fast and
Easy Installation

20" Fiberglass Dish
Up to 55dB Gain Up to 55dB Gain

Special 59895 Low Priced 59895

Add 10% for Foreign orders or U.S. Parcel Post

High Gain Yagi Antenna with Down Converter and 38995
Power Supply. Compiete System, Ready 1o Use.

20" Aluminum Dish

Send $2.00 for Calal? Refundable with first purchase.
ail

- Available thru and Phone Orders Only
20% deposit for COD. CA Res add g/:% Tax
— Send Cashiers Check or Money Order 10:
(Personal Checks, atiow 2-5 weeks o clear)

PROFESSIONAL VIDEO, Inc.

4670 Holtywood Bivd., Hollywood, Calit. 90027

For C.0.D. Orders Call (213) 219-0227

CIRCLE 119 ON FREE INFORMATION CARD
www americanradiohistorv com

CONTROL .your world with youf"computer! Control
up to 48 devices easily. Complete plans, sche-
matics, programs $9.95. B & W ELECTRONICS,
3621 Lowden, Kalamazoo, Ml 49008.

FREE: 44 é)age parts catalog available from
HOSFELT ELECTRONICS, 2610 Sunset Bivd.,
Steubenvilie, OH 43952.

FREE KIT Catalog

FUNCTION GENERATOR KIT $59.95 contain:
Auto-Ranging Cap-meter kit $79.95 TEST &

Phone 209-772-2076

Write or Phone for FREE CATALOG

SCIENTIFIC INSTRUMENTS
BOX 144 VALLEY SPRINGS CA 95252

DAGE

APPLE ll+ compatible cards: Z80 $39.95, disk
controller $35.95, EPROM programmer $49.95,
RS-232C $42.95, 16K-RAM $34.95, 5 amp power
supply $39.95, R.F. modulator $5.95. Great prices
on |.B.M. items too! Free listing. 3 month warranty.
KOMPUTECH, Box 597, Alexandria Bay, NY 13607.

DESCRAMBLE cable/over-the-air programs—kits
$97.95—plans $9.95—details $1.00—MINUTE,
Box 531, Westchester Station, Bronx, NY 10461

TIMEX Sinclair Brother EP20 interface plans and
software listing. $10.00 U.S., Michigan res. 4% tax,
$1.00 S.& H., check or M.O. OROSZ, 1604 Pagel,
Lincoln Park, Ml 48146.

GET more spatlal realism with these kits. The KIR-1
at $97.00 expands stereo sound to fill your room.
The KVSP-1 at $95.00 creates full stereo from mono
and patches your TV to your audio system. Plans
alone $1.00 each. Prices include UPS to 48-states. -
Send check, Visa or M.C. to SOUND CONCEPTS,
Box 135, Brookline, MA 02146.

PROJECT your TV to walisize Image for $19.95.
"Guaranteed”. Detalls, VIDEOQUEST, Box 231Z,
Glenview, IL 60025.

COMMODORE 64 numeric keypad for use with
MLX and numeric data entry. Plans and software
$4.00—complete kit of parts $24.00, ck or M.O..
ngNTFIONI S, 2324 Dennywood Dr., Nashvclle TN
7214,

ELECTRONIC kits: Polyphonic digital synthesizer,
digital sound sampler and accessories. Build a pro-
fessional system at low cost. The VMS synthesizer
sxstem is compatible with most microcomputers,
pple, Commodore, Sinclair, etc..) Complete soft-
ware packages available for the Commodore 64.
Imported from West Germany. Send $5.00 for bro-
chure and demo-cassette. Mail to: CEDOS ELEC-
TRONICS, PO Box 101, Waukesha, WI 53187.

SINE WAVE QUESTIONS?

TROUBLE shooting, alignment, antenna hookup,
Improvements manual, $6.00. STV authorization
control, $3.00. Both, $8.00. SIGNAL, Box 2512-R,
Culver City, CA 90231.

GRAPHIC EQUALIZERS, ETC.

NOISE eliminators, expanders, power meters,
others. Twelve-24 bands/channel. equalizers from
$89.00 Kit see R-E 5-6/78, 2/80, 3-4/81. Catalog
SSS, 856R Lynnrose, Santa Rosa CA95404. (707)
546-3895.

CABLE TV

DEALERS wanted: Channei 2, 3, and 4 notch fil-
ters. Money back guarantee. Send $15.00 for
sample and quantity price list. S ecdy channei(s).
LEE KURTZ, PO Box 291394, Davie, FL 33329.

CABLE CONVERTERS & DESCRAMBLERS

HAMLIN OAK JERROLD
SCIENTIFIC SYLVANIA ZENITH

ALL TYPES OF CABLE TV EOUIPMENT
MICROWAVE ANTENNAS & ACCESSORIES
— FREE ILLUSTRATED BROCHURE —

Q — CALL OR WRITE —

H.M A SALES
221 E CAMELBACK 81
PHOENIX, AZ 85012
(602) 993-0398




ELECTRONICS

3%2 DIGIT LCD
MULTIMETER

B DC input impedance 10M ohm
B Diode and HFE Transistor tests
B Overload protection @ Auto
polarity B 2 year limited Warranty

$3080
#72-050

WE HAVE WHAT YOU NEED AT
THE PRICES YOU WANT!

CALL TOLL FREE

1-800-543-4330

(IN. OHIO, 1-800-762-4315)

TENMAR
20MHZ DUAL TRACE
OSCILLOSCOPE

Two High Quality 10:1 probes included.
Backed by our 2 year Ifmlted warranty.
For specifications see MCM Catalog #8
page 108.

#72-320 $38995

TENMAR°COMBINATION DMM/
CAPACITANCE METER

(With Transistor Gain Tester)

B User can eas|ly read Voltage, AC and DC
current, resistance up to 20M ohms,
capacitance up to 20 microfarad, and HFE on a
clear 2inch, 3'2 digit LCD display

69 g&’)’re)

B 2 year limited Warranty

#72-045
$74.95 each

as 50 nanoseconds

PROBE WITH
MEMORY

B Multi-family compatibil-
ity—DTL/TTL HTL/,CMOSIC
8 Detects pulses as short

#72-190$1995

2-WAY SPLITTER

B Zinc diecast construction
B Power passive
B 5-900MHZ

#33-070

(min 10)

OSCILLOSCOPE
PROBE KIT

B Bandwidth: 10:1 position:

100MHZ at—3dB into 20pF #72-010
B Rise Time: 10:1 position

$
less than 3.5,5 nominal 26.95 (1’4)

B Kit contains: 10" earth
lead, retractable hook,
Ic test tip, insutator,

BNC adaptor and

trimming tool.

MATCHING TRANSFORMER

TV-Maiching
’ﬂ Transtormer
e tvv.e e

-

E

B 75-300 ohm matching
transformer
B UHF/VHF/FM

#33-050

(min 100)

3-WAY SPLITTER

-
#33-200 $1
B 75 ohm B UHF/VHF/FM
{min10)

B Comes with F-59 connector

PUSH ON BALUN

B Quick connect
matching
transformer

CHANNEL
COMBINER

B The 33-255 enables the
user to combine a
channel 3 output signal
from an STV, MDS, VCR
or video game device
with an existing MATV
system containing adja-
cent channels 2 and 4.

#33-255
$11.25(1.9)

(10-UP)

#33-010

(min 50)

PANASONIC” TYPE VIDEO
p“"! HEAD
#32 180

B Replaces VEHS0011

head used in 2-4-6

hour record/play-

back machines each

We Also Have...a i iine of test equipment,

F-59 CONNECTOR

B Attached %"
1 5 each

ferrule

#33-410

BE SURE TO
CALL FOR
YOUR FREE
120 PAGE
CATALOG!
OVER 4,500
ITEMS!!

Terms:

* $10 minimum order. $1.00 charge for

computer accessories. telephone accessories. sp

television parts, flybacks, yokes, swilches, fuses, lamps,
capacitors, resistors, carindges, styli, wire, CATV equipment,

and many more. Over 4,500 items AT THE LOWEST PRICES

85 orgers under $10

+ $20 minimum charge card ovder

« Orders shipped UPS C

* Most orders shipped wvlhm 24 hours.

« Sales office open 8:30am to 6:00pm
Saturdays 10:00am 10 3pm. EST

S

CIRCLE 87 ON FREE INFORMATION CARD

wWWw americanradiohistorv com

DELUXE CORDLESS
CABLE CONVERTER
BY JERROLD 0

!m_—$

B 58 channel capacity

B Approved by the F.C.C., UL

and C.S.A.

B Wireless hand controller switches channels,
turns TV set on and off and even fine tunes the
picture

B Compatible with all cable systems

B Jerroid‘ model #LCC-58-3

#32 380 89 each

ELECTRONICS

858 East Congress Park Drive
Centerville, Ohio 45459

EHTOEHTEE] SOURCE NO.RE-5
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RADIO-ELECTRONICS
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Commodore” Accessories

RS232 ADAPTER FOR
VIC-20 AND COMMODORE 64

0@

The JE232CM aliows connection of standard serial R5232
printers, modems, etc. to your VIC-20 and C-64. A 4-pole
switch aliows the inversion of the 4 control lines. Com-
plete instaliation and operation instructions i

¥ HAPPY HOLIDAYS! i}

1 Intelligent 300/1200 Baud
Telephone Modem with
Real Time Clock/Calendar

.~ The ProModem™ is a Bell 212A (300/1200 baud) intelli-
gent stand-alone modem - Full featured expandable
modem - Standard features include Auto Answer and
Auto Dial, Help C Prog
Dialing, Touch Tone™ and Pulse D:allng & More Hayes
command set compatible plus an additional extended

command set - Shown w/alphanumeric display option.
Description Price

“Plugs Into User Port - Provides Standard RS232 S|gna|
levels - Uses 6 signals (Transmit. Receive, Clear to Send,
Request to Send, Data Terminal Ready, Data Set Ready).

JE232CM. . ... ........... $39.95

RS-232 Stand Alone Unit. . ... 934995
Apple Il, ll+ and fie Internal Unit. .. $369.95
1BM PC and Compatible Internal Unlt ........ . $269.95
1BM PC & Comp. Int. Unit w/ProCom Software. .. $319.95
Macintoeh Packliil « + b s o 55 savvosmsn ponsssanba $399.95

VOICE SYNTHESIZER
FOR APPLE AND COMMODORE

Q JES20AP

JE520CM

* Over 250 word vocabulary-affixes ailow the tormation of more
audio jack  Recraates 3 ciear, natural maie voice ® Plug-in user
ready with documentation and sampie software © Case size:
%L % 3%W x 1-3/8"H

APPLICATIONS: o Securfty Warning o Telecommunication

» Teaching * Mandicap Al
® Instrumentation * Games
Part No. Description Price

JES20CM  For Commodore 64 & VIC-20 $114.95
JES20AP  For Apple Il I+, and lie .. .$149.95

Computer Memory Expansion Kits
IBM PC AND PC XT

Most of the poputar Memory Boards {e.g. Quadram™ Expansion
Boards) aliow you to add an add'l 64K, 128K. 192K or 256K. The
IBME4K Kit will populate these boards in 64K byte

(Includes PM1200, Cable, & ProCom Software)

OPTIONS FOR ProModem 1200

(ProCom Communication Software)................. $79.95

| PM-OP (Options Processor).

T
A

(Options Processor Memory — IGK). .
(Options Processor Memory — 32K). ,
PMO-64K (Options Processor Memory — 64K). . .
PM-ALP (Alphanumeric Display). . . .
PM-CC (Apple lic to PM1200 Cable). . .

Please specify Operating System.

(Macintosh to PM1200 Cable)

,,,... H All-Purpose Keyboard
!’ 351 . - SPST keyswilChes ¢+ 20 pin ribbon cabie connec-
LELE] ) tion - Low profile keys - Features cursor CONtrols,

13% 1L x 4% W x %'H ce. B
than SO0 words * Buitt-in amplifier, speaker, volume control. and 5 = KB54......co.0evees $14.95

EYBOAR

Mitsumi 54-Key Unencoded

control, caps (lock), tunction, enter and shift keys
Color tkeycaps): grey + WL 1 ib. + Pinout included

Apple’ Accessories

4 5%" APPLE™
Direct Plug-In
Compatible Disk Drive
and Controller Card
The ADD-514 Disk Drive uses

] Shugart SA390 mechanics— 143K
: tormatted storage 35 tracks
+ Compatible with Apple Controi-

ler & ACC-1 Controlier - The drive

comes complete with connector and cable — just plug
into your disk controller card - Size: 6L x 3W"W x
8-9/16'D - Weight: 4% Ibs.

ADD-514 (Disk Drive). ........... $169.95
ACC-1 (Controlier Card). . . ...... $ 49.95
More Apple Compatible Add-Ons...

APF-1 (Cooling Fan). o ... .. . $39.95

KHP4007 (Switching Power Supoly). . . .. $59.95
JE614 Numeric/Aux. Keypad for fie). . . .. .. $59.95
KB-A68  (Keyboard w/Keypad for 1 & I4). . .. . . $79.95
MON-12G (12" Green Monitor for ILI+ jie.lic). . . . $99.95
JEBB4 (80 Col. +64K RAM for e . v v v s s $99.95

ADD-12 (5% Hali-Height Disk Drive). . . . $179.95

RFD480 (Remex 5% full-ht)........ $129.95
JAS51-2  (Panasonic 5% half-ht .$139.95
TM100-2 (Tandon 5% full-ht.). . . $159.95
FDS5B (Teac 5% " half-ht). ... .. $149.95
SA455 (Shugart 5%" haif-ht. .. $159.95
FDD100-8 (Slemens 87 fuil-ht). . $139.95
PCKS (5% " Power Cable Kit). ... 8295
PCK-8 (8" Power Cable Km ......... $3.95

|G 9/161 x 63%W x 1% H

76-Key Serial ASCIl Keyboard

« Simpie seral intertace « SPST mechanicai switch-
ing * Operates in upper and lower case * Five user
function keys F1-F5 - Six finger edge card connec-
tion + Color (keys): tan * Weight: 2 Ibs. * Dala incl

KBTOh i fromme . o obimmeore $29.95

Description Price

le Apple Keyboard and Case
for Apple [l and [I+

J | - Keyboard: Direcl connection with 16-pin ribbon
conneclor - 26 special functions * Size: 14%L x
SeWx 1hH

NEW' * Case’ Accommodates KB-A68 - Pop-up lid for
easy access * Size: 15'W x 18D x 4% ™

The Kitis simple 10 Instail —just insert the 3 - 64K RAM chups in the
provided sockets and set the 2 groups of swilches. Complete
conversion documentalion Included

IBMB4K (Nine 200ns 64K RAMS). .......
COMPAQ - COLUMBIA - EAGLE

These PC compatibles and others use the IBM64K for memory
expansion

1BM64K (Nine 200ns 64K RAMS). .. ... . . $43.95
APPLE /le

Extenced 80-Column/64K RAM Card Expands memory by 64K to
give 128K when used with programs like vistCalc™. Fully assem-
bied and tested

TRS-80 MODEL |, Il
Each Kit comes compiete with e1ght MM5290 JUPD416/4116) 16
Dynamic RAMS and documentation for conversion. Model
equipped with Expansion Intertace can be expanded to 48K vn(h
2 Kits. Model [l Can be expanded from 16K 10 48K using 2 Kits
Each Kit will expand computer by 16K Increments

TRS-16K3 200ns (Model ). .. .. ....5$895
TRS-16K4  250ns (Model ). . . ....... $6.95

TRS-80 MODEL IV
Euy 10 install Kt comes compiete with B ea 4164N-20 {200ns)
K Dynamic RAMS 8 conversion documentation
msmz (Converts from 16X %0 84K). . . . . . . $38.95
TRS-64K-2PAL (s o8, 4184 w/Special PAL
#xpand trom 64K to m«) . $59.95

TRS-80 COLOR AND COLOR Il
Easy 10 Install Kil comes complete with 8 each 4164N-20 (200ns)
namic RAMS and documentation for conversion, Converts
TRS-80 Cotor Computers with D, E, ET, F and NC circurt boards to
32K Also converts TRS-80 Color Computer il to 64K Flex DOS or
08-9 required 1o utrize tuil 54K RAM on all computers.
TRS=BAIC2. ., cvoneibsrmyeryrasss vosi $38.95

Keyboard and Case (pictured above)
68-Key Appie Keyboardonly.........
Expanded Apple Enclosure Case only. .

TRANSACTION TECHNOLOGY, INC.
5vVDC @ 1 AMP Regulated Power Supply

* Qutput. +SVDC @ 1.0 amp {also +30VDC regulated) - Input. 115VAC, 60 Hz
* Two-tone (black/beige} self-enclosed case * 6 fool, 3-conductor black
power cord - Size: 8% L x 7° W x 24" H - Weight: 3 Ibs

PS51194 .. ....$14.95

UV-EPROM Eraser

NS T
1 Chip - 15 Minutes

Erases all EFROMS. Erases up to 8 chiDs within 21 minutes {1 chip |
in 15 minutes). Maintains constant exposure distance ol one Inch
Special conduclive toam liner ehminales static buiid-up, Built-in
satety lock 10 prevent UV exposure Compact — only 3.001 x
3.70"W x 2 60, Compiete with holding tray for 8 Chips.

DE-4 UV-EPROM Eraser. . . . . . $74.95
UVS-11EL Replacement Bulb. . . ...... $16.95

Power/Mate Corp. REGULATED POWER SUPPLY

* Input: 105-125/210-250 YAC al 47-63 Hz * Line requiation: £0.05% - Three
mounting surfaces - Overvoltage protection - UL recogmized - CSA certified
Part No. Output Sure Weight Price
EMAS/6B  SVEIAGVA25A ARLx4Wx2wH 2/bs $29.85
EMAS/6C SV@BA/6V@SA  SNLx4ANWx2%H 41bs $39.95

POWER PAC INC. REGULATED POWER SUPPLY

+ Pertect for computer systems « Output +5VDC 8 11 Amps, ~5VDC @ 1 Amp,
+12VDC @ 2 Amps. ~12VDC @ 05 Amp and #24VDC @ 3 Amps - Over-
voltage protection * Size: 12%L x 6% W x 4%™H - Weight: 17 1bs - Spec inc)

g‘,\msrnns Protect Yourself...

DATASHIELD®
Surge Protector

- Eliminates voitage spihes and EMI-RFI noise
before it can damage your equipment or cause
data 1033 * 6 month warranty « Power dissipa-
tion {100 microseconds): 1,000,000 watts * 6
sockels - 6 foot power cord « Normat line vott-
age indicator light * Brown out/dlack oulreset
switch

Modal 1P u.ncincinsaianissn.. $69.95
Protect DATASHIELD®
NI Back-Up

Power Source

y Provides up 10 30 minutes of continuous 120
| VAC 60Hz power 10 your computer syslem
s@ | {iad dependent) when you have a black out
or voltage sag - Six month warranty - Weight

(PC200): 24 Ibs. —(XT300): 37.5 Ibs
PC200 {Output rating: 200 wetts). . . $299.95
XT300  (Output rating: 300 watts) $399.95

4-CHANNEL SWITCHING POWER SUPPLY

+ MICroprocessor. mini-computer, lerminal, medical equipment and process
control apphcations * Input: 30-130VAC. 47-440Hz - Output: +5VDC @ 5A,
-5VDC @ TA; +12VDC @ 1A, -12VDC @ 1A« Line regulations: * 0 2% - Ripple:
30mV p-p * Load reguiation: 1% - Overcurrent protection * Adj: 5V main
output T10% * Size 6% x 1% 'Wx 4-15/16™H « Weight: 1% Ibs

POBBORA. . spaunsaniatnsinsibisnnnand $69.95

Switching Power Supply for APPLE II, ll+ & lle™

« Can drive four floppy disk drives and up to eight expansion cards
+ Short circuit and overioad protectlon - Fits mnside Apple computer
* Fully reguiated +5V @ SA, +12V @ 1.5A. -5V @ 5A -12V 8 .5A

+ Direct plug-in power cord inciuded * Size: 9%"L x 3% "W x 2%°H
* Weight: 2 Ibs

KHPEOT7 (SPS-109). ¢ oanvrmesisssnmecns $59.95

$10.00 Minimum Order — U.S. Funds Only Spec Sheets — 30¢ sach
Callfornia Residents Add 68¥» % Sales Tax
Shipping — Add 5% plus $1.50 insurance
Send S.A.S.E. for Monthly Sales Fiyer!

Send $1.00 Postage for your
FREE 1985 JAMECO CATALOG
Prices Subject to Change

Mail Order Erectionics - Wotldwide

- - )
ELECTRONICS

1355 SHOREWAY ROAD. BELMONT, CA 94002
1284 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043

et
I

JE664 EPROM PROGRAMMER !
8K to 64K EPROMS — 24 & 28 Pin Packages
Compietely Seff-Comained — Requires Me Additionai Systems for Oparation

+ Progrsms and validates EPROM3 - Checks lor Droperty erased EPROMS
+ Emuiates PROMSs or EPROMS - RS232C Computer inlertace for editing ano
program loading - Losds data imo RAM try keyboard « Changes data in RAM q
ty keyboard - Loads RAM trom an EPROM * Compares EPROMS lor content
differences - Copres EPROMS - Power Input 11SVAC, 60HZ. less than 1ow
oower consumphion - Enciosure: Color-Coordinated. Iight tan panels with
moided end pieces I mocha brown « Size 1547 2 BAD x 3%°M - Weight
5% ibs.

The JE664 EPROM Programenes emutates and progs s vanous 8- War EPROMS from Ak 1o
54X -Eut memory capacity (NS G De enievec 180 the JES64'S mievriat 8% 1 8.84 RAM i tree
ways (1) vom 3 A0M o EPROM. (2) trom an external computer vid the opbonal JE66S RSZ32C
BUS. (3} from €3 panel keyboard. The JEG64's RAMS My be acwssed K0F emuiaion purposes
1o the panel’s fes! S0CKE! 10 81 SXIPT MaGIOPOCISOT 17 rOgramiming 270 emutasbon, the
JEG64 adows lor examnamon. change and vaksaton of orogram comer The JE664'S RAMS.
Can be prOQtamymed Quickly 10 3 =175 jor @y vahuel, alowsng urused 200resses i the EPROM
10 be XOrammed ister wiout necassity Of "W arasing. The JE664 displays DATA ana
ADORESS n comvenent hesadecma (#phamumenc) fommat A “DISALAY EPROM DATA®
fumon Changes the DATA rsadout from RAM word 10 EPROM word and e Grsotayed i bolh
haxaguCHmal and binary code. The tont Panel leakures 2 Convensert 0peratng Quioe The JEGE4
Programmer nCiudes one 164 Jumger Module 1as ksted bslow).

JEG64-A traom
Assembied & Tosted {InCludes JMTEA Modutel

JEBES — RSZ32C MTENFACE OPTION — e AS232C vertace Opbon ampwments
compuler acoms 1o the G648 RAM. Thes slows the COMpulsr 10 Manguiats. skare and
Hanster EPROM data 10 anc hrom the JE664. A sample program kstng & suposed ) MBASIC tor |}
CP comouters, Documentation & Movded 10 300t ihe SOMWaFe 10 Jther COMputers with 31
RS232 port 9600 Baud. -0 werd. oo pardy wh 2 100 oty

EPROM Programmer w/JE665 Option
JE664-ARS............. $1195.00
Assembiec & Tesiec (InCiudes JMTBA Moduie|

EPROM JUMPER MODULES ~ The £664's LMPER MODULE (Persorasty Wodus) 81
PAug-n Module That ore-sets the JEG64 tor D Oroer progsamvmwng putses 1o the EPROM and |
conigures the EPROM 1ocket connectons or Tha partcuiar EPROM

—— - T e =
O] ™ AMD Voo Pt b 1L LT
e e TSz Ty ™ - carou et MEC. T

=y T
M TMSIEDVH MW Mea R _ 1w
A TNs2s32 ™ tmyoaa R s R Ius
-~ R ™ AMD, Fupti WEC. WG i
St Rawona
mx IV e
b WOMBA 764 v Mworols
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om0 TV e 00
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Digitalker™

DT1050 — applications: Tolnchlnq alds,

clocks,

PP 3
tions, language transiations, atc.
The DT 1050 is # s1a0dard DIGITALKER kil encoded with 137 sapaiate
and usatul words. 2 lones. and 8 difiecent Sllence durstions. The
words and 10nes Rave been assigned discrele addressas. making I
possibie 10 Outpul Bingle words of words concatenaied inlo phrases
or sven sentences. The “voice™ output of Ihe DT1050 Is & highly In-
male voice. Female and children's voices can be symhesiz-
#d. The vocabuiary is chosen 80 that it Is appliCable 10 many pro-
ducts end Mmarkats.
The DT1050 consisia of 8 Speech Processor Chip. MMS4104 (40-pin
snd two (2) Speech ROMs MMSZ1848SA1 and MMS2184SSAZ (24-pin)
slong with 8 Masier Word list snd 8 recommended schematic
disgram on the spplicstion shes!.

Digitalker™ ... ... .. .. .$34.9560a.
MM54104 Processor Chip. .. .. .. ...$14.95 ea.

DT1057 - Expands the DT1050 vocabulary from 137 ta over 260
words. Inciudes 2 ROMs and specs.

CMOS Pracison Temes

Stopwatch Chp, XTL (Evamon Ka)

3% Dt A70 (LCD Drive)

3% Dage LCD Ohsplay for 7106 & 7116
IC. Cirturt Board, Drspiay (vanation Kt
3% DR A/D (LED Dva)

IC. Corcut Bowd. Drspidy (Evauanon Ky
3% Dngel A/D LCD Dhs. MLD

Low Batiery VOR indator

CMOS LED Stopwaich Timer

Stapwatch Chp, XTL (Exatuamon K}
Tone Ganarator

Tone Generator Chip, XTL Evakanon K&
OsooRator Conroler

Freq Counter Chip. XTL (Evaation Ka)
4 Func CMOS Siogwatch CXT

4Func Siopwatch (o XTL Evanianon Ky
8 Oagst Urwv. Countes C A

8 Dagd Fruq Counter C.C

4 Dwgit LED Up/ Down Counder © A

4 et LED Up/Down Counter C C

LCD 4% Dt Up Counter DRI

§ Funchon Counter Chep, XTL fEvakuation Ka)

4

Jamees

ELECTRONICS

1355 SHOREWAY ROAD, BELMONT, CA 94002
1284 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043

NN MY )
tom Profle (Tl Seckat | peine 19 1680 tba | somww 35 49 65 Header Piugs (Goic
L BpnSG 3 35 28 | Nomww & 65 9 SR
13 [pnse A8 3 "6 8 o=
M [WEpnSC 5 49 A5 [ispmww 79 2 s |Mom 65 »
6 [18pnSG 65 N 51 | Mpnww 95 5 g5 | J6emi® 69 ]
2l jags % s omwwi 1w B Uon i LIS L
6 J9 6 65 pWWI 1B 1
2 [2pmSC 9 65 65 [20pmww13d 119 1m Heager Covers
2 |2pnSG 95 85 75 | MpnwWi6d 155 1 | 14pmMC .15 12
35 [60n56 125 115 99 [domwwim 179 169 |tEpmKC 19 15
4 |0pnSC 133 12 115 [0 WWIZ 195 179 pmHC 3 28 2
inimum Order — US. Funde Only Spec Shests — 30¢ esch
ifornia Residents Add 6% Sales Tax Send $1.00 Postage for
ipping — Add 5% plus $1.50 Insurence FREE 1985 JAMECO CATALOG
SASE for Monthly sales Ryer! Prices ©
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30003 1982 Nat. Linear Data Book (1952 pgs.)
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RADIO-ELECTRONICS
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wary SOLDER

SN 60/40 Rosin Core (RA)
One Ib. Reels .

FREE Freight On
All Orders

Over $25

Under $25 add
$2.50 per order.
Minimum order $10.

21 swg (032)
% Ib. Reels

Hn3 sy B8
0 o) 3795 FAEE Desslduring Wick
SN 62 (2% Silver) in eacn pound of solder
Rosin Core @ Check @ Maney Orda @ VISA
21swg (031) $19.95 g pasterCag MY State msoents 20
" Call TOLL FREE
olderCia .
\ PO Bos 668 Jecho. K Y 11751 8%;%.?,?2“

INVENTORS!

IDEAS have value! Ever think of an idea, forget it,
and see it later on the market? Many people don't
forget, act quickly, and are rewarded by American
industry. Write down your ideat We offer free dis-
closure registration and initial consultatlon regard-
ing your idea’s potential value. Call or write without
delay for your free information package. AMER-
ICAN INVENTORS CORPORATION, 82 Broad
Street, Dept. RE, Westfleld, MA 01086, (413)
568-3753. A fee based marketing company. Offices
coast to coast.

NEWSLETTERS

BUSINESS OPPORTUNITIES

EDUCATION & INSTRUCTION

US $8.00 including disk thousand name brand pro-
grams for Apple IBM-PC details RELIANT, PO Box
33610, Sheungwan, Hong Kong.

MECHANICALLY inclined individuals desiring
ownership of smalt electronics manufacturing busi-
ness—without investment. Write: BUSINESSES,
92-R, Brighton 11th, Brooklyn, NY 11235,

PROJECTION TV..Make $$%'s assembling proj-
ectors...Easy...Results comparable to $2,500.00
projectors...Your total cost less than $20.00.
Plans, 8" lens & dealer’s information $17.50... lllus-
trated information free... MACROCOMA GEX,
Washington Crossing, PA 18977. Creditcard orders
24 hours (215) 736-2880.

YOUR own radio station! AM. FM, cable. Home
operation possible. BROADCASTING, Box 130:-F1,
Paradise, CA 95969.

BURGLAR alarms—booming business. Get in
now. Slarlln%mlormalion $2.00. DYNAMIC SE-
CURITY, PO Box 1456-T, Grand Rapids, MI 49501.

PICTURE tube rebuilding equipment. Buy/sell, new/
used machinery. Full training. CHICAGO TELEVI-
SION, 633 North Semoran Blvd., Orlando, FL
32807, (305) 281-1260.

ELECTRONIC

BIG s
WLy 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 Box 248
Walnut Creek. Calil. 94597

ELECTRONIC SYSTEMS NEWSLETTER is a
monthly publication written especially for the elec-
tronics hobbyist/experimenter. Fascinating projects,
new Ideas, sources. Free details. AF PUBLISHING,
Dept. R2, PO Box 524, So. Hadley, MA 01075.

DO-IT-YOURSELF TV REPAIR

NEW!...Repair any TV...Easy. An
Write, RESEARCH, Rt. 3, Box 601
99114,

ne can do it.
R, Colville, WA

FCC Generat Radiotelephone License correspon-
dence course, $89.50 for 60 Indlvidual lessons.
Payment plan, results guaranteed! Details free.
AMERICAN TECHNICAL INSTITUTE, Box 201
Cedar Mountain, NC 28718.

ATTENTION

ELECTRONIC TECHNICIANS

Highly Eftective Home Study BSEE Degree Pro-
gram for Experienced Electronic Technicians
B Our New Advanced Placement Progrom grants
Credit tor previous Schooling & Protessional Ex-
perience. Advance Rapidiyt Our 40th Yeart
FREE DESCRIPTIVE LITERATURE)
Cook's Institute of Electronics Engineering
P.O. BOX 20345, JACKSON. M$S 39209

WANTED

OLD tubes: 2A3, 105, 455, 50's, 805, 815, 211, 242,
845, VT-52, VT-62. WESTERN ELECTRIC EQUIP-
MENTS: (818) 576-2642, David POB 832, M-Park,
CA 91754

OLD tubes, unused and boxed. Send your stockllst.
TSUTOM YOSHIHARA, C1-105, Deguchicho-34,
Sulta, Osaka 564, Japan.

INVENTIONS, ideas, new products wanted! indus-
try presentation/national exposition. Cali free
(1-800) 528-6050. Arizona, (1-800) 352-0458. X831

REEL-TO-REEL TAPES

AMPEX professional series open reel tape, 1800-or
2400-feet on 7-inch reels, used once. Case of 40,
$45.00. 10v2x 3600 feet and cassettes available.
MasterCard Visa. VALTECH ELECTRONICS, Box
6-RE, Richboro, PA 18954 (215) 322-4866.

MICROWAVE TV ANTENNA SYSTEMS

Freq. 2.1 to 2.7 GHz . 34 db Gain +

4 » COMPLETE SYSTEMS:
(as Pictured)
Commercial 40"
Rod Style
Parabolic 20"
Dish Style
COMPONENTS
Down Converters
(either style)

Power Supplies $24.95
(12V to 16V. OC+)

Data Info (Plans) $ 9.95

CALL OR WRITE FOR
B KITS. PARTS. OR MORE
| INFORMATION

Shipping & Handling Add $5.00
We Repair Most Types Down
Converters & Power Supplles

Phillips-Tech
Electronl

P.0. Box 34772
Phosenix, AZ 7
(802) 987-6972
Special Quantity Pricing
Dealers Wanted

E——
S =
—
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LIFETIME LIMITED WARRANTY
PARTS & LABOR

l - ¢

COMPUTER EQUIP.

ALUMINUM EQUIPMENT CABINET
9® X 12" X 3-1/2" ORIG COST $40.
GAUGE ALUMINUM (1/8" SIDEWALLS) WITH ATTRACTIVE
BLACK FINISH, GREAT
FRONT PANEL 1S PUNCHED FOR
COUNTER/DVM USE (EASILY COVERED), REAR PANEL
HAS OPENINGS FOR LINE PLUG,

X-8000 WT S5 LB

END STACKABLE

NEW HEAVY

FOR ALL SORTS OF TEST AND

SWITCH, ETC.
10/$89 100/$875

SOUND EFFECTS
<) PC BOARD

$9.95

NATIONAL NSHM

$3495

7-12 VDC
LED CLOCK

3-1/4 MODULE.
100% FUNCTIONAL.

10/#25

$99.95 LED VU METER
M-4275
879'95 wTO.l1 LB

3916-9
INCLUDES A 10 ELEMENT LED
LINEAR ARRAY WITH AN LM3916
DECODER/DRIVER. THRESHHOLDS
ARE SET AT COMMON VU POINTS
THE FIRST 7 LEDS ARE GREEN,
THE LAST 3 ARE RED. 2" X

0.85" OVERALL, OPERATES X-1560 WT 0.2 LB

FROM 3 TO 24 VDC, 1% 5195 so

ACCURACY.. DATA - .50¢ I IO/‘I 7
10/¢ 34

100/¢300.

NATIONAL MA-6008 1S A
COMPLETE DC POWERED CLOCK
WITH KEYBOARD TIME/DATE
ENTRY, TIME BASE CONSISTING
OF AN MM5369 AND 3.579 MHz
CRYSTAL, ALL IN A 2-3/8 X
BRAND NEW,

DATA-.25¢

100/#200.
A M-6008 wToO.ILB

P weePA!
ﬂ: SYEERY
COMPLETE, OPERATING ASSY.

441_,
HAS FLASHING LIGHTS, HEAVY
DUTY 2-1/4" SPEAKER, RUNS
ON 9-12 VDC! MAKES SIREN &
EXPLOSION SOUNDS, BUT YOU
CAN RE-PROGRAM THE SN76487
TO MAKE LOTS OF OTHERS!

YOU SAY YOU WANT A FREE
FLYER AND YOU WANT IT NOW?
JUST SEND US A SELF
ADDRESSED STAMPED BUSINESS
S1Z2E ENVELOPE.

IAMONDBACK

ELECTROMICS COMPANY
PO BOX 12095
SARASOTA, FL. 33578

Phone Orders (813) 953-2829%

Continental US add $1.80
for the first pound and 50¢
for each additional pound.
Canada add $3.50 first 1b
and $1 for each additional.
Florida add 5% sales tax.
RAIL ORDER $7 NININDM
COD, UPS CASE CHLY $15 MIN.
VISA & MASYERCARD $15 mIn.

www americanradiohistorv com
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THE FIRST NAME IN
ELECTRONIC TEST GEAR

20 MHz DUAL TRACE OSCILLOSCOPE |

Unsurpassed quality at an unbeatable price. the Ramsey oscillo-
scope compares to Others costing hundreds more. Features include
a component testing circunt for resistor, capacitor, digital circuit and

$39995

diode lesting. ® TV video sync tiller ® wide bandwidth & high sensi- high quaiity hook on
tivity ® Internal graticul® @ front panel trace rotator ® Z axis ® high  probes included
sensitivity x-y inode ® regulated power supply ® buili-in calibrator

® rock solid friggering

“USA—Add $10 00 per untt lor postage, overseas orders add 15%

of 1otal order tor insuredt surface mail

RAMSEY D-1100
, VOM MULTITESTER

e

i

Cumpacl and reliable, designed to
service a wide variety of equipment
Fealures include ® mirror back
scale ¢ double-jeweled precision
moving coil ® doubte overioad pro-
tection # an ideal low cost unii for
the beginner or as 8 spare bacl-up

unit

o

31 9 95 Il.n leads and

Ty included

P2l /777 4

~a

45 MHz DUAL SWEEP OSCILLOSCOPE

The Ramsey 625 i3 a dual time base, delayed sweep unil Ihat includes a built-in
signal gelay line 10 permit clear viewing during very sncrt rise times of high tre-
quency wavetorms Other features Include, vanable trigger holdot ¢ 20 cak
braled sweep ime ranges trom 0.9 8/div 10 0.2 uS/dwv. ® tully ad

time ¢ XS5 sweep magniticalion e fve trigger sources. CH1, CI LIN

and INTernal {V mode} * front panel x-y operation, Z axis /npul ® sum ditter.

$79995"

high quality hook on
probes included

ence ot CHY, ang CH2 wavelorms displayed as single frace ® sweep gale and

sweep oulput ® auto tocus ® $iINGla sweep
*Same as unit to lelt.

NEW RAMSEY 1200
VOM MULTITESTER

Check transistors, diodes and
LEDs with this protessionat quali'y
meter. Other features include;
decibel scale ® 20K volt metering
system ® 34" mirrored scale ®
polarity switch & 20 measuring
ranges & safety probes ® high
impact plastic case

32 495 test leads and

battery included

RAMSEY D-3100
DIGITAL MULTIMETER

Relable, accurate digital mea-
surements at an amazingly low
cost & in-line color coded push
buttons. speeds range selection

® abs plastic tilt stand ® recessed
input facks & overload protection
on all ranges & 3% digit LCD dis-
play with aut0 zero, auto polarity
& low BAT. indicator

$4 9 Q5 test leads and

battery inCluded

CT-70 7 DIGIT 525 MHz
COUNTER

Lab quality ai a breakthrough price. Features

* 3 frequency ranges each with pré amp ¢ dual
seiectable gate times ¢ gate activity indicator

* 50mV @ 150 MHz typical sessitivity ® wide
frequency range * 1 ppm accuracy

$44995

CT-70 kit
BP-4 nicad pack

wired includes
AC sdepler

CT-90 9 DIGIT 600 MHz
COUNTER

Tne mosi versatile for less than $300. Fealures 3
selectable gate times * 9 digits ® gate indicator
* display hold ® 25mV @ 150 MHz typical sen-
sitlvity ¢ 10 MHZ timebase for WWV calibration
* 1 ppm accuracy

$14995

CT-90 kit
OV-10.1 P2M oven timebase
BP-4 nicad pack

wired includes
AC adapter

CT-125 9 DIGIT 1.2 GHz
COUNTER

A 9 digit counter that will outpertorm units cost-
ing hundreds more. ¢ gate indiCator ® 24mV
150 MHz typical sensitivity ® 9 digit display

* 1 ppm accuracy ¢ display hold * dual inputs
with preamps

$416995

BP-4 nicad pack

wired includes
AC adapter

1snag, i
-—

CT-50 8 DIGIT 600 MHz
COUNTER

A versalile lab bench counter with optional
receive frequency adapter, which tums the CT-
50 Into a digital readout for most any receiver
* 25 mV @ 150 MHz typical sensitivity ® 8 digit
display * 1 ppm accuracy

$16995 ...

CT-50 kit
RA-1 receiver adapter kit

$139.95
14.95

DM-700 DIGITAL MULTIMETER
Professionat quality 8t a hobliyist price. Fea-
tures include 26 different ranges and 5 func-
tions ® 3% digit, 4 inch LED display ® auto~
matic decimai placement ® aulomatC polarity

$44995

DM-700 kit ...
MP-1 probe set

wired inCludes
AC adapler

PS-2 AUDIO MULTIPLIER

The PS$-2 s handy for high resoluhan audio
UP in fre-

quency ® great for PL |one measurements

® mutliplins by 10 or 100 ® 0.0t Hz resolution &

built-In signal preamp/Conditioner

$4995 ..

PS-2 kit

B[ BROACBAND RF PREAMPLIFIER
D

D e 'Q%

PR-2 COUNTER PREAMP

The PR-2 is deal for measuring weak signals
from 10 1o 1,000 MHz * flat 25 db gain ¢« BNC
connectors ® great for shifting RF & deal
receiver/TV preamp

$4495

PR-2 kit

wired includes
AC adapter

PS-1B 600 MHz PRESCALER
Extends the range of your present counter to

MHz ¢ 2 stage preamp ® divide by 10 Cir-
Cullry ® sensitivity: 25mV @ 150 MHz » BNC
conneciors ® drives any counler

35 995 wired inciudes

AC pdapter
PS-18B kit

TERMS: e satislaction quaranteed o examine for 10 days. if nol pleased. return in

for shipping and insurance 1o a maximum ol

PHONE ORDERS CALL
716-586-3950

TELEX 466735 RAMSEY CI

—
LSA original form for refund o add 6°

ACCESSORIES FOR RAMSEY COUNTERS

Telescopic whip antenna—BNC plug $ 8.95
High impedance prooe, light loading 16.95
Low pass probe, audio use 16.95
Direct probe, general purpose use 13.95
Tt bail. for CT-70, 90, 125 3.95

$10.00 » overseas add 15% for surface mall » COO add $2.50 (COO In YSA only)
© orders under $15.00 add $1.50  NY residents add 7% sales tax » 90 day paris
warranty on all kits e 1 year parts & labor warranly on all wired units

RAMSEY ELECTRONICS, INC.

2575 Baird Rd.
Penfield, N.Y. 14626
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74LS00 1984
TEE T P ) THE 1C WAsten -
T8 S0 A5 3 =asindsia B x ; Your ticket to fag,t and
A~ ; ?Elig W T 0 rittemsts e I8 easy IC selections
! 415138 . 7418283 : -5 . &
PRODUCTS. 3 TuNE 06 Tasees

I 34 48147 245 7418285
nc. 34 48148 130 7418298

ORDER TOLL FREE 4 N B e
. T4L8154
T4L8155

28 48156
20 418187
FLER L]

: 7418180
b I
- k 48182
| 4818

148184
7413185

34 tausies
(CALIFORNIA RESIDENTS) e

40 T4L8189
4 I
4 U

J4 T4

24 U7

- ; 748101
28 1418189

1418190
T4L8181

aTee ..
oNeIsl .
! ; . ! ] \a pe oPe30s ..
g ] y ; = = 030035 .
STATIC RAMS , ; . ot I 032830
256 & 4 (450ms) i y :
256 1 4 [450n3) (comes)
1024 1 1 (4508s) | i 3 P . l I :
o ) ~ . CRYSTALS.
258 x 4 (450 ) ; : 1.0000 MMz ..... 369 0.0000 MHz....
28814 i N & e : ) 10432 Mz ... 389 10.0000 Wz
1024 1 4 i e . 48249 . . i ! = 2.0000 MMz ... 107306 MHz . ...
1024 1 4 (46008) LD 7408113 . 7418261 A . 3. El ' 2087202 ... 89 12.0000 MNz
1024 1 4 (300as) (LP} i Tasne 7418253 J . R v at wid 5B 24570 MN: .. ... 2 143102 WNz . ...
1024 1 4 [20088) (LP] L8122 44 48267 . ;i T K G, 32768 Mz ’ 15.0000 Nz
02411 y 74L8123 70 7413250 58 25(82621 275 s 7 o i 35795 Mz 1 180000 MKz
4098 1 1 (B5m3) i T4L8124 285  T4LS250 270 25(32569 420 i i % i co0op mH | ge (SO0 M.
TMS4044-4 4006 x | (450ms) : - . . : 41043 Mz ... 180000 WHz ...
BiRay OB : CRT CONTROLLERS TR P i pdt £ 8 onew
1024 1 8 {250m) ) o 1495 ; ; ! S —E 1 19.6808 WHz
TMN2018-200 2048 1 § (200s) i 1791 2388 e A e / 200000 Wz
el naritem s Momooomm oo WA uR iR Ruewmoom s
. 1 ™ . . < L . Lo - B f
ANBIIG4 2048 1 O [200us) (cmes . 1 o - Syees 20 e erwes ] IR T e
HMSII6-3 2048 1 8 (150us) (cmes . L, - R4 30= g . 8 . . : : 60 48.0000 MK
ANe116.2 2048 1 0 (12084) (cmes _ ... 988 L 28 Uy DR T 8.1440 WH2 i k...
HMB116LP-4 2048 x B [2008s) [cmes X 2193 19.95 - 18 Y i, 6.4000 WAz 494350 MWz ...
NMS116LP-3 2048 x B (150as) (cases) ¥ 2795 . ....... 8495 spbwans d1: 6.5536 MNz ... 2. 490900 MHz .... 269
HMBII6LP-2 2048 1 8 (120m) (cmen)LP} 8. 2B KKz....... 189
No264r-1s 4192 1 § (150w omm
e L] .
HMBZ84LP-15 8192 x § [150m) femes i 20000008 i c"-“° MHZ
LP = Low Ponr (st = Qussl-Static bmen B j U385 IMACTC L 40 CRYSTAL CLOCK
i il Yressse ) OSCILLATORS

Z00A-0MA .
B ‘@ a RRERR Z80A-PI0 ...... PART MO, FREQUENCY PRICE
DYNAMIC RAMS .k - e 3 i I L L 1.000 1.0000 Mz 0.9
. . ceveen 30 I : 780A-810/1 . ... 12 ! : -
TM$4027 4096 x 1 {25083} i o .70 am < VB BT 0031072 . 12 1343 1.8432 MMz 985
Urg4it 4096 x 1 (300ms) | .. BA A 180-810/8 ..... 1. I80A-810/9 .... 12. 2.000 2.0000 MHz 985

4098 x 1 (300ms) A 4.000 4.0000 MMz
0192 5 1 (200ms)

; e 2000 0.0000 MKz
i H o QUV-T8/1 mecn T
wnriosnae i i EPROM Eraser W noiss i 2 u W e it i
95536 1 1 (2508s) i , HRSUANTA -7 112,85 20000 20,0000 Wiz
4184-150 22232:1{?23:} %::;' 1 ) OIE SRATEiS 32000 TV

5Y = Singie 5 Yot Supply

EPROMS VOLTAGE REGULATORS

256 x 0 [las)

1024 x 0 {450as3)
1024 x 0 (45003 (Sv]
2040 x 8 [4500s) (5v
2040 x 8 (350as) (5v]

24 2 3l e : QUV-T8/1 Economy Model:
4096 x 0 [4508s) (v i Low cost EPROM eraser in plastic en-

40006 x 0 (45083) (5 . closure. The UV element is in the lid

e ::g::{ {:; i andyou place the EPROMS in the bot-

0192 1 0 (45003 {5v . tom half. No timer or switch option.

0182 x 8 (25083} (50! ! a 4 POSITION

2182 1 1 [20008) i8] ; ® Erases up to 8 EPROMS la 15 - 20 minutes. S PR
® 12,000 uWatts at 1" distance.

Azunl lgv % :I‘:.IE
e T (4 ) u::z @ 90-Day Warranty

16304 x 0 Call
Sy = Slagle S Yali Sopply

95 ¥ POSITION : ==Y C,T=T0-220 K=TO-3
49 5 L=TO-92

Wwww americanradiohistorvy com



1C SOCKETS

(1 to 99)

Spaww_ ... 5
Tepaww. .. ... I
1Spaww_ .. .. 88
Whaww_..... 9
Whww_.... 104
Rpaww._.... 1M
UpawW_. ... 14
Whaww_.. .. 184
paww.. ... 1.94

ST = Soldertail WW = Wirewrap

ZIF SOCKETS

IO T g i v b o 5.90
UpF...... .. - —————— 180
BORRIIIE sk sk 5 o rcci mosd o 48 090

ZIF = TEXTOOL (Zero Inserticn Force)

DISKETTES
54
- ATHANA -

SS/SD...... 15.90
SS/DD...... 16.90
DS/DD...... 22.90

SOFT SECTOR with HUB RING
BULK 5V« DISKETTES

(NO LABEL)

SS/DD ...10for14.90

(Lifetime Warranty)

The FLIP SORT™

The new Flip Sort™ has allthe fine
qualities of the original with some
added benefits: a new design
and 50% greater capacity. Hoids
75 diskettes and the price is now

lower than ever— $16.95

The Flip Sort PLUS™

The new Flip Sort PLUS™ adds
new dimensions to storage. Its
smoked acrylic elegance holds
over 100 diskettes with ail the
features you expect from the Flip

Sort Family — 324_95

IBM ACCESSORIES

MEMORY
EXPANSION KIT

4164 150ns
9 for $45.00
MULTIFUNCTION CARD

- s | at
ey

©® 64K te 384K RAM
© Panalisi Port

© Serial Port

@ Clock Calendar

© Software included
® |-Yoar Warrenty

$249.95

© Expandable to 512K

© Fully compatibie with 1BM seftwars.

® Fully compatible w/iBM diagrostic utilities
© Serial Pert Avaliahie

©® 1-Year Warranty

$199.95

—VUTEK—
Color ® Parallel ® Serial

® Full bt-mapped Color Graphics

© Printer Port {LPT1, LPT2, LPT3)

® Serial Part {Caml, Cam2)

® |BM PC, XT and Portabla compatible

® Full softwars campatibility

® Compatibtla with Letwa 1-2-3, Muiti-Plan
and Flight- Simulator

® Full 2-Yasr Warraaty Parta and Labor

$299.00

DISK DRIVES

Tanden TM100-2 D$/00
Tasc FD-558 08/00

198.00
159.00

KEYBOARD EXTENSION CABLE
$19.95

APPLE ACCESSORIES

80 Column Apple i+ .., 149.95
80 Column Apple HE ... 129.?5
Z80 Apple li+

Z80 Apple IHE

16K Card

Cooling Fan ....

Power Supply ...

Joystick

RF Modulator

Disk Drive

Controller Card

Paddles

APPLE COMPATIBLE

JOYSTICK F\
o - J

9 .

COOLING FAN
38.95

iy
L LR

APPLE COMPATIBLE
POWER SUPPLY

74-95 fﬁ,'ﬂ\

® Powers Apple type systems
® +5V @ 5A +12V @ 3A

-5V @ .5A —-12V @ .5A
® includes Instructions

16K RAM Card - Apple 1+

® 2-Year Warranty

i

Assembled & Tested .... 3995

APPLE COMPATIBLE
DISK DRIVE

l Hmi' l

@ Shugart mechanism, made in U.S.A.
® Directly replaces Appie Disk Il

® Fully compatible with Apple Controller
or other Apple compatible controliers.

©® One Year Warranty

Wwww americanradiohistorv com

micromax

VIEWMAX-80 ]49?5

® 80 Col. card for Apple |1+
& Video Soft Switch

® Inverse Video

® 2 Year Warranty

VIEWMAX-80e I 2995

® 80 Col. card for Apple IIE
® 84K RAM Expandable to 128K

40.00

64K RAM Upgrade

=

Reg. Power Supply
Model 4A/PS (99/4)
3 DC Outputs:

12V @ .4A, 45V @ 1.1A
—5V @ .2A Highly Filtered

TERMS: Minimum order $10.00
For shipping and handling. include
$2.50 for UPS ground or $3.50 for
UPS Blue (arr) For each additionat
ar pound. add $1 for UPS Blue
shipping and handling. Calitornia
residents must include 6% sales
tax. Bay area and LA residents in-
clude 6'%:% sales tax. Prices are
subject to change without notice
We are not responsible tor typo-
graphical errors. We reserve the
nght to imit quantities and to sub-
stitute manufacturers. All merchan-
dise subect to rior sale
(CALL for VOLUME Quotes |
HOURS: Mon - Fri. 7:30 to 500
Saturdays 10:00 to 3.00

VISIT OUR RETAIL STORE

2100 De La Cruz Bivd
Santa Clara. CA 95050
(408) 988-0697

ALL MERCHANDISE IS
100% GUARANTEED

Telex: 756440

DoKa




PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG.
STATIC RAMS 74LS00

256x4 (450ns) 5.95 W 6502
1024x4 (450ns) g ] 6520 : 74LS00 . 7418157
1024x4 (250ns) - 6522 ; 74LS01 74LS158
1024x4 {450ns){LP) . 6532 74LS02 5 74LS160
1024x4 (300ns){LP}) ¢ ° 6551 74LS03 - 74LS5161
1024x4 (200ns}({LP} ) 3 6502A * 74LS04 . 74LS163
TMM2016-200 2048x8 (200ns) ! - 6522A 74L505 . 74LS164
TMM2016-150 2048x8 (150ns) ! ; 6551A 741508 - 7415165
TMM2016-100 2048x8 (100ns) . ; 6800 741509 - 7415166
HM6116-4 2048x8 (200ns)(cmos) ; 74LS810 - 7415169
HM6116-3 2048x8 (150ns){cmos) X % 68000-8 N 74LS811 - 74L5173
HM6116LP-4 2048x8 (200ns){cmos}({LP) ,- = 6800 L 741812 . 74L8174
HM6116LP-3 2048x8 (150ns}{cmos)(LP} Y 6802 : 741813 ] 7415191
HM6264P-15 8192x8 (150ns)(cmos)(LP) 1 6809E 1 ;:tg;g . ;:t::gg
LP = Low Power 7 6809 : 3
! 6821 ; 741821 L 7418194
DYNAMIC RAMS 30l ceis i
L 6850 i 741827 , 7415197
4116-250 16384x1 (250ns) /7. . 6883 i 741532 . 7418221
4116-200 16384x1 (200"8; 2. . 32{233 ; ;:t:g:?
4116-150 16384x1 (150ns : .
4164-200 65536x1 (200ns)(5v) . DISK CONTR 74Ls38 . 7415242
4164.150 65536x1 (150ns}{5v) - 1771 15.95 741540 : 7415243
TMS4164 65536x1 (150ns)(Sv) ; 1791 23.95 741542 4 7415244
Sv - Single 5 Volt Supply - 1793 23.95 74Ls847 7415245
5 UPD765 19,95 741851 L 7415251
EPROMS ' ) 741873 : 7415253
! 741574 . 7415257
2708 1024x8 (450ns) 3.95 HETEREACE IS TS : ZELS238
2716 2048x8 (450ns)(5v) 395 8272 ; 8726 1.59 741576 : 7415259
2716-1 2048x8 (350ns)(5v} 5.95 8275 i 8728 1.98 741585 ] 7418260
8279 . DM8131 2.95 741586 E 7415266
TMS2532 4096%8 (450ns){5v) 5.95
2732 4096x8 (450ns}{5v) 4.95 8282 3 DP8304 2.29 74LS90 . ;4t5279
2732-250 4096x8 (250ns}(5 8.95 8284 . 741592 4 aLs280
2732-200 4096x8 :2002:315:; 11.95 8286 . CLOCKCHIPS 741593 : 7415283
2732A 4096x8 (250ns)(5v)(21vPGM) 9.95 8288 25.00 MMS314 4.95 7aLs107 . 74Ls290 .
2732a-2 4096x8 (200ns)(5v}(21vPGM) 13.95 MMS5369 398 ;’:tg}‘;g . JaLSeds
2764 8192x8 (450ns)(5v) 6.95 280 MmM58167 8.95 7405122 i 7415323 7
2764-250 8192x8 (250ns)(5v) 7.95 2.5 Mhz MSM5832 395 e o LA Shitalls
2764-200 8192x8 (200ns)(5v) 19.95 ; > :
27128-30 16384x8 (300ns)(5v) 22,95 §£g¥g 3.95 DATA ACQ e = -
5v = Single 5 Volt Supply Z80-PIO i 7aLs126 . 7418373 1.
g : L ADC0804 34 - .
21vPGM = Program at 21 Volts 280-S10/0 . A ocoton 4.43 ;:tg};g 3 ;:t:;;?, :
SPECTRONICS CORPORATION ADCo i 7415138 . 7415390 1.
EPROM ERASERS o i Mcrsosts 295 WY JUSILS 430 JarSeso 2
- ! 74L5148 1. 7415635 2.
. Chip Intensity : . SOUNDCHIPS 74L5151 . 74L5670 1.
Timer CaP;cltv (u\év Cm?) Baran Z80A-S10/0 1295 76477 3.95 74LS8153 ] 7415682 .
,000 i 76488 .
X 9 8,000 119.00 6.0 Mhz AY3.8910 13.32 ?,ﬁtZ}ZZ ) Z;‘t’;'g:“
X 9 9,600 175.00 280B-CPU 9.95 5§51263 39.95 74L5156 q 25152521
****HIGH TEGH 4 % % % LINEAR
74500 C02 $12.95 TLO84 s NES564
74502 . -CMOS VERSION OF THE 1 MHz LM301 " LM565
74504 . 6502 MICROPROCESSOR LM307 o LM566
74505 - « LOW POWER-8ma OPERATION, 10 MICROAMP Lm308 . NE592
74508 B STANDBY LM309K o LM733
74510 « SINGLE POWER SUPPLY: 3-6 VOLTS LM310 LM741
74511 E «27 NEWINSTUCTIONS AND ADDRESS MODES Lm31 LM747
74520 . « PIN FOR PIN COMPATIBILITY WITH 6502 LM317T . Lm1310
74532 . « BUS ENABLE AND MEMORY LOCK FEATURES LM317K . MC1330
;:’;‘;47 - « USED IN APPLE lic COMPUTERS LMg;B y LMC1357§
- LM323K . M14
74586 . * * * *SPOTLIGHT* * * * LM324 i LM1488
;22} ;3 . LM331 R LM1389
. LM334 ! LM1496
iz 'is f CRVSTALS e WEE
745138 i 32.768Khs 4 AV5-1013 3.9 LM337T s LM1889
745139 g .0 3. Av3-1015 6. LM338K N ULN2003
745140 3 LM339 . XR2006
745151 J X 8 LM348 4 XR2211
;:g:g; X . i 7.9 LM350K ! CA3146
3 ] J 2 LF351 : LM3900
745158 ] 0 2. BIT-RATE LF353 LM3911
;:g:g; i g . GENERATORS LF356 uv(|:3914
J ! 4 LF357 ! MCa024
745174 ] . . BR1941 11.95 LM358 ! mMCa04a
748175 g : T 4702 1295 LM359 ! RC4136
745240 8 y J coms116 10.95 LM377 X 75150
7458241 & 4 14411 11.95 LM383 1 75154
745244 X : MISC LM386 [ 75188
745280 L - X . LM393 ; 75189
745287 g i ! 3242 7.95 LM393 | 75451
745288 ? ] . MC3470 4.95 TLA97 . 75453
745373 y X s AY5-3600 PRO  11.95 NE555 ! 75492
745374 3 : p HD46505SP 15.95 NE556 8
745471 . ! ' CRT5027 19.95 T.710-220 K:TO-3
” IT OUR NEW, EXPANDED RETAIL STORE AT 1256 SOUTH BASCOM IN SAN JOSE
(&) o
= HOURS: M-W-F, 3-5 T-TH.. 8-8 SAT.. 1C-3
-
Q FLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING
£ ICroaevices
O TERMS: Minimum orde- $10. For ahipping and handiing inciude
w $2.50 for UPS Ground 3nd $3.50 for UPS Alr. Orders over 1 ib. and
Lﬁ 1224 S_ Bascom Avenue, San Jose, CA 95128 lore'lgn'ordeu .mnyd uq:lve A'd(:mo'r’:nl lhl:plr:gé::u.g:.; —' plcne'
¥ contact our es department for e amount. r ents mus!
Q 800-538-5000 » 800-662-6279 (CA) Include 6% Bay Ar
[a) subject to change wlhoul nolice. We are not responsibie tor
<C (408) 995'5430 L Telex 1 71 '1 1 0 typographical errors. We reserve the right to itmi quantities and 1o
o Copyright 1985 JDR Microdevices FAX (408) 27 5_841 5 substitute manulaclura. Alt merchandise subject to prior sate.
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PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG.

CAPACITORS ACCESORIES & PERIPHERALS BARGAIN HUNTERS CORNER
ELECTROLYTIC FOR IBM

RADIAL AXIAL MAXIMIZER Memory Muktifunction 259.95
.47uf S0v . 10 s0v . HAYES SMARTMODEM 12008 419.95
10 50v . 22 16v . PC PEACOCK Color Display Adaptor 239.95
47  35v. :zo z’gv . 130W POWER SUPPLY 175.00
100 29 e Ll PROTOTYPE CARD 27.95

: . PROTOTYPE CARD with Decoding 29.95

50v MONOLITHIC FOR APPLE

jo1ue il : JOR 16K RAM CARD 39.95
B X BAL-500 % Ht. Disk Drive, Teac Mechanism 169.95
50v DISC MITAC AD-1 Full Height. Shugart Mechanism  179.95

DISK CONTROLLER CARD 49.95

OMNIGRAPH Parallel Graphics Card 79.95

VIEWMAX-80 80 Column For Apple Il+ 159.95

VIEWMAX-80e 80 Column For Apple lle 129.95

THUNDERCLOCK Officiai PRODOS Clock 129.95

KRAFT JOYSTICK 39.95

60W POWER SUPPLY 49.95

MISCELLANEOUS

ZENITH ZVM-123 15 MHz Green Monitor 105.00

NEC JB1201M 20 MHz Green Monitor 169.00 (1]

BMC BM-AU9191U Comp. 13" Color Monitor  279.00 52" DISK DRIVES

BMC BX-80 PRINTER 249.00 TANDON TM100-2 DS/DD 199.00
L Kig s g NASHUA DISKETTES SS/SD Box of 10 19.95 SHUGART SA400L SS/DD  199.95
D 1ufimaro 100/12.00 VERBATIM DATALIFE DISKETTES ps/pp 34.95 MPI B52 DS/DD  139.95
“ut mono 100/15.00 DISKETTE FILE Holds 70 Diskettes 16.99 TEAC FD55B ': Ht. DS/DD  159.00

TEAC FDS5F % Ht. DS/Quad 200.00

IC SOCKETS/DIP CONNECTORS siemenc Fa oK DRIVES

— e e e —— . — — DS/DD 195.00

] T LOWPROFILE |  3LEVEL | TEXTOOL | COMPONENT | IDC PLUG | SIEMENS 9

|LEADS | _ ERTAIL | WIREWRAP |ZERO INSERTION | CARRIES | RIBBON CABLE EMENS FD100-8 SS/DD  149.95
M- 99pcl 100&up 1- 99pcl|100§up‘ ZIFxx

& B — o -5 = SWITCHING POWER SUPPLIES

KEPGO/TDK ASTEC
MODEL MRM174KF MODEL AA11190
+5V @ 5A +5V @ 4A
+12V @ 2A +12V @ 2.5A
+12V @ 2.8A 5V @ .25A
12V @ 5A 12V @ .30A

48.95 39.95

- LIGHT EMITTING DIODES
DESCRIPTION TORDER BV: 20 | 26 *‘—T = I: JUMBO DISPLAYS
RIBBON HEADER SOC ET 1DSxx 1.86 243 3.15 . ! oo
T I T  oag 1-99 100-up MAN-72 CA 3 .99
[TRIBBON EDGE CARD _ IDExx | 2.36 | 265 | 326 | 3.80 | a. Hen.. hor 58 Ao e S oo
ORDERING INSTRUCT!ONS. Insen the number of contacts in the position marked ""xx'' of GREEN .18 .15 FND-500 CC .5 1.49
the ""order by’ part number listed. EXMAMPLE: A 20 pin ribbon edge card would be 1IDE 20. YELLOW .18 .15 FND-507 CA .5" 149

s TRANSISTORS

CONTACTS 9368 3 2N2222 ! PN2907

25 9602 E PN2222 . 2N3055

[ 2N2905 3 2N3904

INTERSIL 2N2907 2N3906
1ICL7107 12.95

ICL7660 2.95 DISCRETE

ICLBO38 3.95 e

DIPSWITCHES e o

4 position . (1NS14) switching
: } d 400P1V rectifier

MOUNTING HARDWARE-$1.00 v 200PIV 1.5a bridge

FOR ORDERING INSTRUCTIONS, SEE IDC CONN. ABOVE. 8 position F OPTO-ISOLATOR

F

Losscmpnou
SOLDER cups -MAtE -

@
|

o(alo| ©

| _PC SOLDER

| |ofials

I MAL
_RIBBON CABLE FEMALE
HOODS “‘,“‘;S"

o
Oiw|o|w|w

RIBBON CABLE VOLTAGE
Somskens ""”“‘“‘Z;f’“ 50— | REGULATORS . . 8851

10 | I y h .35 4553

L 3z [11.80 | 78057 . 7915T .85 . ? 29 4584
= = "'s"*“L‘ 50 | 78MO5C . 7805K  1.39 74C00

78087 .75 78HO5K 9.95 : ;
78127 .75 7812K 1.39 i i . ;2822
78157 .75 7912K 1.49 ; ; i

36 PIN CENTRONICS 78247 85 78L05 69 ; ] e R T,
CEN36 MALE SOLDER CUP : 79057 . 73L05 .79 r ) 89 74C922 4.49
IDCEN36 MALE RIBBON CABLE I 79121 . L1278 X ¥ 79 74C923 4.95
IDCEN36F FEMALE RIBBON CABLE 8.95 €, T-T0-220, K-T0-3, L-T0O-92 : X 19 74C926 7.95

outpiends ot §DR wpuld fike ORDER TOLL FREE

ottt = 800-538-5000
800-662-6279 E

oy lidha 1958 5 MSTETovces (CALIFORNIA RESIDENTS) g
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RADIO-ELECTRONICS

-,
s

REPLACEMENT FOR
ECGC®/CE®/SK®

POPULAR
TRIPLERS min. 3 pc./TYPE HORTI%gH;IAsLng;PUI'
500/ 553304, . . ....... 9.50 MIN. 5 PC. PER TYPE
g;:ﬁ?/&,’,’gs ,,,,,,,,,, g_gg 165........ ...228

GES21......... 1 238......... ..2.28
28/ LTS ey e K

829/ 9G%07. . ........10.78

§56/sks005..........1498 2SC1308K ....2.45
587/sks%04..........14.95 2SD1341P....2.25
POPULAR AUDIO POWER
DIODES min. 100 PC. PER TYPE TRANSISTORS
o - 1852,

128 1000v/25A ........ ea. 138...

188 1000v/30A ........18C ea. :gs

177 rastswooer. ...... 9€ea. ”1'::‘:8 MINTEPC

DAMPER @ HI VOL
506 FasT RECOVERY......20¢ €a. 292...48¢

- SE5020 35¢ ea. 712/LA1365 75¢ ea.
RF/IF OSSCILATOR. MIN. 10 PC. TV sound/IF/FM/Det. Min.10 Pc. m
SPECIAL OF THE MONTH

152...25¢ wmin.10PC.

PER TYPE

ON REPLACEMENT FOR Eé!i TYPES MIN. 10 PC. PER TYPE
130 5 A9 10
1028 34 84 198
08 ;3 49
1 234

308 .
FOR ACOMPLETE LIST CALL OR WRITE —C.0.D.Orders Welcome (Min. Order 325)

DIGITRON ELECTRONICS
110 MILLSIDE AVENUE, SPRINGFIELD, NEW JERSEY 07081
Toll Free 800-326-4828 In NJ 201-379-9016  Telex 138441
PRICES SUBJECT YO CHANGE WITHOUT NOTICE. OFFER GOOD WHILE SUPPLY LASTS.
ECG Is a Trade Mark of Philips ECG.
Digitron Electronics Is not assoclated In any wav with Philips ECG.

ALL SALES SUBJECT TO THE TERMS OF OUR 30 DAY LIMITED WARRANTY.FREE COPY UPON REQUEST.

DISK DRIVE SPECIAL: Shugart #SA 200 5% In. 2/3
Height, New In Box. 40 Track, SS-DD. Compare At Up To
$159 Ea. Our Price $69.95 or Two For $125. Limited Qty.

THE NEW ZRT-80
CRT TERMINAL BOARD!

A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN
ASCII KEYBOARD, POWER SUPPLY, AND VIDEO MONITOR TO MAKE A
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR
WITH A MODEM FOR USE WITHANY OF THE PHONE-LINE COMPUTER
SERVICES.
FEATURES:
* Uses a ZBOA and 6845 CRT
Controller for powertul video
capabilities.
RS232 at 16 BAUD Rates from 75
to 19,200.
24 x 80 standard format (60 Hz).
Optional formats from 24 x 80
{50 Hz) 1o 64 lines x 96 characters
(60 Hz). :
Higher density formats require up to|
3 additional 2K x 8 6116 RAMS.
Uses N.S. INS 8250 BAUD Rate
Gen. and USART combo IC.
3 Terminal Emulation Modes which
are Dip Switch selectable. These
inciude the LSI-ADM3IA. the Heath

*

*

*

BLANK PCB WITH 2716
CHAR. ROM, 2732 MON. ROM

$4995

SOURCE DISKETTE - ADD $10

H-19, and the Beehive.
+ Composite or Split Video.
* Any polarity of video or sync.
* Inverse Video Capability.
* Small Size: 6.5 x 9 inches.
* Upper & lower case with descenders.
* 7 x 9 Character Matrix.
+ Requires Par. ASCIl keyboard.

SET OF 2 CRYSTALS - ADD $7.50
WITH 8 IN.
SOURCE DISK!

(CP/M COMPATIBLE) s99 # ZRT-80

(COMPLETE KIT,
2K VIDEO RAM)

Digital Research Computers

P.O. BOX 461565R « GARLAND, TEXAS 75046 « (214) 225-2309

Call or write for a free catalog on Z-80 or 6809 Single Board
Computers, SS-50 Boards, and other S-100 products.

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 5-1/8% Tax. Foreign orders
{except Canada) add 20% P & H. Orders over $50 add 85¢ for Insurance.

CIRCLE 57 ON FREE INFORMATION CARD

ELECTRONIC PARTS - KITS - ACCESSORIES
RETAILWHOLESALE/SURPLUS
HOBBIESTS * EXPERIMENTERS * TECHNICIANS * REPAIRMEN

UHF-TV PREAMP Covoar. i Fe
As featured in Radio Electronics March/ | Lw3so:iw2ze01 g Lo

ay articles, 1982) BEMN TO-3 WIGH .unu.nv ~(Av SINKS.10/1.00
This inexpensive antenna mounted pre- y _ Uogisw\ = BENDG0 o)
amp can add more than 25 d8 of garg 10! Il S S oty ot :°°';
your system. Lots of satisfied customers | 7o01 SENStTIVE BUITEER. A
and repeat orders for this high quality kit, | Lclicant suss sutton tors R
which includes all component parts. PC | | eo wouwt1nc cLIeS/aINGS. | ... 13/1.00
80. Case, Power Supplyand Baiun $34.50 | zenen proves- zov 1 ame. . 30/1.00
Assembied Version. . . $57.50 | ina002°9...... 20/1.00

&ully I¥ i izmm 91 EACH
221-42, 221-43, 221-43, 721-48, 221-89,

APPLE

Heart Rate Monitor KiT-$39.95 221-79, 221-€7, 221-%e, 221 - 104, 221-109,
221-106
221-132... 2.3
alsa Dynamil Ill,"c 64 DATE CODE, PRINE} 271-1401INDUSTRY REPLACEMENTSDAS) . 4.90
TR (2 O LR ECES (B] CLiORES o 4-30 | LEPLACEMENT 5844iCA3Z171,28 PIN IC.. 6.90
Lt SRYSTALE.« vy »% 1.93 1 25C11720¢T0SH1DA: MORIZ. DUTPUTS 1. o8
JUNBO WED LED'S-DIFFUSED Lews, erime (1 | 37O it T T T T avaTaL. -]
NEh COSMETIC MEJECTS. aLL 100%....43/1.00, | 5533 conone T a.es
100/4.00, 1.000157.5'_3- SIONALWAN WARK | mODEW(300 BAUD san
COILS FOR RADIO ELEC'S FED 84 TV PROJECT, COmILLA MIGK RESDCUTION GREEw WON1TOR 379
TOXO Br$ To), V-2, Lol1iZuNt & L-20.071un e g o
:::;:",:‘,:‘o:_;;.’ i : ::: P-12uM ADJUSTABLE COIL...... 2.30
T a5 [TRAES T 1la0 § Mo suaLity cooline FamtPaNOTOR?. ...
TRANSEORMERS- 6.3V |.2amP .30
2-80A 51070 SERIAL 1/0121L0G) - 7093 | O C TN cnonE, WCi102. ... e
2-80A DMA- DIRECT WEM ACCESSB(ZILOG). 7.99
995 TIMERS- PRINE, (T . by 1 e T3 IOReE POV MRS 2 L0
S5 AN el ot og | 228¥0 v 27awG uime. : 30°41.00
1,000uf 30V MADIAL INIEHICON! a7 10000 e SEBS0B000NCLE =2

YOLIAGE - SAIE SYLICHING ltw u'

THIS PROJECTY FEATURES ADJUSTABLE DC/DC
OUTPUT- i-424 TO (=430VDC. STEP UP.DOWN
AMD IMVERSION MODES. 1a.%0
Cuir CaPS- SET OF 4,2 EaCM 2.3, 3p4-2.%
ZEMERM DIODES- 13V IV, OLASS. 30/1.00

47uF 23V RADIAL (NICMICON) 1071.00
SOPHISTICATED SOUND ACTIVATED SWITCH wi1TH
POT. SENSIVIVITY CONTROL. “BUG* TYPE,

REACTS TO WIGH RISING BOUNDS IW/DATA) 3.30
TEXAS INST/FUTAPA KEYRQARD- 1NC/DaTa FOR
PINS WADE WHEN EACM KEY DEPRESSED... 3.00

BNC *T* CONNECTOR |AMPHENOLIUG-274- .99
CERCH [sons -Gy :'l'"':" ‘:"::g‘;‘l‘::;“:‘;" o | t.o00rc scaeus, a-aoxisa,3s0.102 3.30
DISPLAY/IZVDC/TINE SEY SW 3.0 P A0 0T

POTS- | MEG, LINEAR TAPER......... 3/1.00
. GRAIN O WAl LANPS, CLEAR. . 3/1.00

DAP SMITCM- 3 POSITION. 1071.00
OM TOm, e - . T
nOTION DETECTOR SOARDS-82 EACH... 7/10.00 | 7!090% CABLE. 2s COnBucTOR,28 o 2OV

30 * 8 7IIFT
11,000uF 40V COMPUTER GRADE EMALLORT)-2.00
2N3033°8 IPRINE TI).. ... 271.00
FREQUENCY COUNTER [C- IN'(ISIL 7223~ 9.00
SEYSTAL-COMIROLLER PULEE CENERATOR xi
YOU PICK THE FREQUENCY FROM | wx TO ANY
RULTIPLE OF 1O UP TO | mHE 1SamME NIT AS
FEATURED 1% RADIO ELEC'S m;m eRQILCIN

MOT1OW DETECTOR IC'SCULN2232)3/82, 20/610
BLACK, PLASTIC PROJECT 30X FOR ABOVE-2.30
EXTENSIVE CONSTRUCTION ARTICLE POR DET.S1
1,000.PC RESIBTON ASS T(30 VALUES!)/2w-83
78L09 VOLTAGE RETULATORS.. 1071.00
.22uF 30V WINI DISCH. 20:1.00
3200uF 30V TWIST LOCK. i1DEAL FOR POWER

SUPPLIES) . 3s2.00

CAPACITORS - All types & values . .. . ..

CURRENT SPECIALS

BEST-BUY FOR UNOER $50.00!

$14.95 ea./3 FOR $40.00
{Mounting Hardware Included)

RESISTORS - Standard values ........ SEMICONDUCTORS:
IC'S - Popular linear & CMOS . ..... .. 1330 Generic (No mrklny .80 ea.
POTS - PC mt., pannel mt., etc........ LM386N .50 ea. or 500/100
SWITCHES - Mlnl -toggle (AMF 5A/120 vac) NES64
SPOT........ 1.00 ea. | 565 Generic 70 o
DPOT...... .. 1.50 ea. | 1349 Generic 1.00 ea.
REGULATORS - 7851 (8.5V), 7812, éiﬂg%ﬁ:lm ea. or $35.00100
TS 7O oo 75 O |70, ot B, fic 50 a. or $107100
CHOKES - 15uh, 33uh, 100wh, 1mh ... .50 ea. | 2200 uf Axial
OUTDOOR MATCHING 5-50 anmcap 65 ea. or $50/100
TRANSFORMER .. ............ .. 2.00 ea. | RESISTORS/POT: )
A-BSWITCH .. ... 45 3.00 ea. | Resistor assonments {mixed valueos&
VeWatt, . ... .. ........ $2.001
UHF ANTENNA ¥ Wan . $5.00100
4BAYBOW-TIE = @iFgd | Iwatt..... ... .. .. $10. 00100

1W.

25K CRL Vert. PC Trimpots .30 ea.
20K Pot (Bourns 3386. ype) .50 ea.
5K Pannel Mt. Pat + Knob .75 ea.

MUCH MORE!!!
SEND FOR FREE FLYER

UHF/VHF/FMANTENNA AMPLIFIER (With FM Trap)
HIGH GAIN!

(25 DB AVERAGE)

sa+ A GREAT BUYI **+
$22.95 ea./3 FOR $60.00

X-TRA SPECIALS

7805 Regulator. ...........

f Mono Caps (50V) $12. 00/100
0aF s Neono Cams (30V) 812.00100
Indoor Matching Transformer .50 ea.

fee e - *s
.33ué 100V DIP MYLAR. 1071, 00 | "AOAZINE) . SPRING- 8. o
4.Pué @OV MADIAL.... 13/1.00

TRIN POTS-PIHER PTIOV,HOR,3/B° -WIX/MATCH, MICRO-CONTROLLER BOARD

100 OMN, 1K, 10K, 230, 30%, 100K, 200K. . 4/1.00 {Kit/$99.50)

10uk COIL IFIXEDI. 2s4.00

gmxs(ns: R

" x 5" (8 Dhm, ZW) $1.50 ea./3 for-$4.00 | \wy 517¢ QRDER PUTS YOU ON OUR

& (Round) $1.00 ea./3 for $2.50 | wAILING LIST. YOU WILL RECEIVE

TRANSFORMERS: OUR UPOATED CATALOGS FREE OF

120720 vac. $4.00 ea./3 for $10.00 | CHARGE OR OBLIGATION.

120112 VDC Wallpack  $4.00 ea.3 for $10.00

STEREO AMP. HOBBY KIT TERMS

(GREAT FOR TINKERING) $7.00 ea. k. Ron v AT ST
MUCH, MUCH, MORE!HY Minimum Order $10.00

Terms: MICRO-MART accepts Visa, MC and telephone COD's. Minimum order $10.00. Shipping—
U.S. orders. $2.00. Canada and other countries $3.50 (includes ins.). Shipping rate adjusted where
applicabie. NJ residents add 8% sales tax

MICRO-MART @ 508 CENTRAL AVE., WESTFIELD, NJ 07090 @ (201) 854-8008

NEW DEAL ELECTRONICS

Add $2.50 S&H/$4.00 COD
IL. add 7% Sales Tax
(Allow 2-3 wks.
for personal checks)

3462 N. PULASKI
CHICAGO, IL. 60641 Phone 10 AM - 5 PM
(312) 286-0908 Chicago Time

CIRCLE 253 ON FREE INFORMATION CARD

CIRCLE 268 ON FREE INFORMATION CARD

wWWw americanradiohistorv com
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$5,000,000 SALE CELEBRATION
SAVE NOW AT NEW LOW PRICES!
] 9th Year Anniversary SALE! on

MAIL ORDER PRICING ONLY Call For Volume Quotes!

6800 LINEAR 7400

8810 3 285 | 8860 § 328 | LMI0BAM 3395 | NESGO  $2.45 | LMIB14 8205 | 7400 $ 58741238 48 741783

6820 875 | eas2 585 | LMI0OH 89 | NESEZ 270 | LMIOIE 296 | 7401 85| 74128 42 |TAATT &6

o821 290 | easc 700 | LM30IN LMTON 85

6628 1480 | 0878 675 | LM304M 180 | LMTOOM 100 | MCa024 378 [ 7403 197460 .19 | 74928
68

6840 12,75 | 6880 220 | LM306H | w710
(CALL FOR 88008 FAMILY) LM308H 4 et .76 | ACa131 378 | 7e06 237453 19 | 74138
WM718 305 | RC4138 1,19 [] 7408 40 | 7ass 19 | 74141

s
I
(MOTN A0

o 6500 | Mook 8 | uarzm
3696 o |
a2

SINCE 1976

8

APPLE COMPATIBLE PERIPHERALS

30 PLUS CARD. .SALE $18000 | BUFFERED QGRAPPLER
SALE 3095

LM 1 LM72314
4995 8802 $4 50 8504 s675 | 8522 3675 L“:"g LM?723
5095 85024 890 8307 275 0832 2.80 LM312H .78 LM739
40 08 85028 .80 8520 425 | 6851 11.50 LM318CN 145 LM741CN
49.08 Y

STREET ECHO N SPEECH SYSTEM . .99 08 8000 tm::: :?: | 3;:::
247968 | TITAN ACCELEAATOR I CARUL 44005 LM320 (see VRs} | LMT47
6

11996 | WIZARD 60 COLUMN CARD € o000 | 803 & ars 8214 § 378 8250 § 675
P 8030 78 8218 1.08 LM748

83228858838
]
8
£
i

g
2
]
&
1

LM38OCN 85 | LM180C 235 | LM13800

AST “COMBOPLUS™ 64K s$19000 |
A LMISON 106 | LM1s12 810 | LM13T00

SIGMA “MAXIMIZER " 84K . 24005
SIGMA DISK CONTROLLER

s080A 295 | 8224 220 | 8275 2005 | LM3XN 06 | tMi0te 3 1 frar e rem e ivatsy
Pce® a085a LM340 (ses VR8) | LM1303 1 cAXe 158 | 7420 19 |7amp 96741
FARADAY 1BM MOST MAJOR ot o bR B o tMosmy 3% | (it 145 | Caome Taz1 38 (7a83 4874168
e ouICPT A geTilw o4 S UITOOR! LINES IN STOCK 2450 | 6237 1ers | e283 @25 | UM3sscN  8s [ M1z 185 [ caloee 2 Tazz 45 vass 55 |Ta1se
s349 95 CALL TOLL FREE 199 95 82375 1898 8264 580 LM358 178 MC 1349 188 CA3008 3 7423 58 [ Tane 36 | 74187
o 2080 | 8236 426 | 8285 845 | LMJGON 265 | MC1350 118 | CA3130 1 7425 20{7a80 190674158
8605 | 8243 305 | azer  @as | LM37ON 495 | MC1Ise 185 | Cadieo o Taz6 270|740 38 |Tatse
©78 | 82% 1080 | 8288 1496 | LMIPN 395 | MC1372 875 | CAJes 1 7421 28(7401 8674180
IBM PC__HARDWARE 675 | 8251 428 | 8200 asps | LM376N 878 | LMlats 138 | CAIIED 1 Ta28 36|74 A8 | 74101
LM37TN 190 | (M1358H 299 | LM13060 1 7430 18|7e83 3574182
t »
1 28
2 2
58
1

2588833855888 508353588
N
2

1eaps LM3BIN 150 | LM1830 340 | LF3e7 7438 7490 60 | Tat66
RIS CONT ADUCER, 240,96 LM382N 136 | LM1BTT 848 | LF3S1 7407 270 | 74100
1 A o O Y #9800 LM3SIN 195 | LM1872 848 | LF383 T440 74100 150 | 7are7
A0 Mo EXTE PNAL TS ARORCESE, SRBO0) LM3BAN 176 | LM1877 320 | LF38S 1 Taar 7@
998 00 LMISON a0 LMm1886 190 LF358 1 Ta42 45
1086,00 LM387N 120 | Lmiege 170 | LF3s? 1 Taad 118
14098 wa3sen 118 | uLwzoot 108 | TLoTiCe Teas 198
7408 (MIOZN 89 | ULN2003 149 | TLOTZCP 1 7ass  ealr0122
G| COMBATIER By sk BOAGE) He00) WM723N 48 | XR2208 378 | TLO74CN 1§
Ty Repr 1 LM723n 66 | xA2207 200 | TLOBICR 74LS
[FLANTIOINC § NESIT 285 | xR2208 240 | TLOBaCN 1
10 Mo 1. TAPE STREAMER 118000 | EMERALD [LIME) 900 | 7508100 1128 1225 NESSS 3 | xpz211 378 | Teawa 4 I T Y ey o
RIS MONO/CARD 19000 || SAPFRSRE) RERCH) 5000 § za0-3001 1108 278 NESSS £5 | iM2877P 200 | TLede 1 4 =2 o Il [ y -
[RARNDEE, MONOVCOLOR 400906 | RUBY (ORANGE) 000 § 20081017 1108 1278 3608 NESSS 149 | Lm2e7ep 225 | TLee7 320 | 74502 29| TAMZ2 o8| TAS2LE v
HERCULES MONO CARD 300.00 | z80-8101 108 1278 NESS1 2360 | LM290O 83 | MC3423 140 ,:tﬁ 4 74:.5:24 P | o el e
PRINTERS S-100 SALE ITEMS 26030 $3495 | 78001 53495 | 26132 53206 | rme e | taoeor  2ee | mcasse 1o | Tesos 2 |rusizs e raszst oY
BROTHMER HA.15P1S (13cps)  SALE 330000 | 84K STATIC RAMCARD  $199.95 | 7853 3495 | zo00z 3e0s | zeari 3ros | (uses  1as | azerr zas | Mcase 37s iooe mae OlkE B
BROTHER HA.26P/3 (23c0s)  SALE 099 00 US MASOR OEM PURCHASE 0ISK CONTROLLERS L4 08 im0y e ppdoes0o  8as lraimo THS138 3 | Tas2e
BROTHER HA-36P/S |38cpe) 979 00 WHILE SUPPLY LASTS Nes70 385 | LM300s 118 [ mc3sro  Tes § OO e~ |-~ *
NEW! BROTHER M2024 [24pin} 120000 ]  ALL NEW. SOME W/O DOCUMENTATION JPOTO8324 05 1707 32095 | s8> s3206 | NEST1 200 ! Lm0 ee | P oI~ | LorEs)
COEX 80F/T (80co8) SALE 14900 § * TUART BOARD SAE W08 ) 1771 1805 2701 a0 08 8272 2498 VOLTAGE REGULATORS 74813 FALS146  1.19 | 7408273 148
EPSON AX B/B0FT |100cos)  SAVE 15000 | * FRONT PANEL B0 (IMSAl  SALE 7005 | 4791 2478 2793 40.95 1801 1105 741814 7aL8148 138 | TUS278 820
EPSON MX-80FT |80cpe) SAVE 150.00 | ¢ 8080 MPU BOARD SALE 4995 1793 265 | 2798 4098 2143 1285 7808 Aiso 908K Alno 74518 raL8181 86 | 7aL8279
EROONER 60 (1 50con) SAVE 15000 - & FLOPPY CONTACKLER (Morow) 14009 |} 1785 2850 | 2797 aoies | o218 1208 e 12. 18 2ev...69 12,18, 2ev.. 1.39 | rauso Tas183 s | raLs28a
EPSON FX-100 {160cos) SAVE 18000 | * 8100 EXTENOER CARD 2495 e il 5 | aioe T iy = ame 1w e
MACINTOBM or fic SERIAL 11O 116,00 CRY CONTROLLERS e 3 P s reis188 2 | 75203
OMIDATA 82P (¥0050) SALD) "o0ug ) CAPACITORS | 78MG/70MG 40 | 317K 38 Ta518 00 | Tais2es
QICATAIPRP (1 60ces) Sades e Thrd, | oS eamisonUNSGOTE' 390100 gy o I (M32a a8 TaLB1ET 00 | TarS208
i S ghbenind To0 00 | 01F 05C Bvrass caPaCiTOR 1003550 | aasis 1706 | 7220 3095 | B30 w05 | 7 M s 75 Yl
CRIOATAY 26006 To60eta) 1608 00 [| -} UF OISC BYPASS CAPACITOR 10050 | gsar 1180 | 5027 1705 | 8545 2150 1.09 | Mar 7 48158
010F MONOLITHIC CAPACITOR 100111 25 12, 16, 24V : LM338x 678 Tas180 09 | 7e8347 1
48508 1475 | 6037 2196 | 8002 1005
o e A g T 1225001 1w MONOUTHIC CAPAGITOR 1001425 | sa0a? 2450 70081 Atmo LMasaT .88 7403161 o9 | 7aLSn8 1
STARICaMR U () 20c0e) g0 0 12 16 2av .79 | masox .78 7as182 00 [ resase 4
STAR GEMINI 16X 300 PHARSIS IURSIDIOORS UARTS/USARTS SPECIAL PURPOSE CHIPS nims  JejUieey |
STAR GRpen’ s5XPC 44000 § PN2222A  7%1.00 | 283004 1178100 | 1a028 $396 | 2360 $ 6US | Mee0d 8 8T TaLseo raisies 90

s
25
3
a3
»
%
)
28
»
20
»
»
20
28
£
s3
3
»
2
SPECIAL STAR STX-80 THERMAL 12000 | pn23e0a 81,00 | 2v3008 19100 1013 305 | 8250 1080 | TMSsso1  1aps || MC1441181180 | 88174 51128 | 0590 ’::: TaLSe2 A4 | 748108 190 | 7aLS3I06
T4
T4
2%
»
*
»
34
»
»
%
%
%
s
o4
s
™
=
]
%
%

NEC BO27A PORTABLE PRINTER 30000 | pna18 ¥1.00 | TP20A 21000 10188 675 | neeac2 778 | 2861 aon [ BR1SS 1180 | Sa33 LIk o iad TaLS4T TaLStes  1.18 | 7aLS387
PANASOMC 1001 sae 20000 | aN221ma 45 | TIP30A 2100 Sqroe] | 1880 J Avaayre |viisa 'l ey sre 1 1.18 | 7aLs008
5016 1496 | AYSI600 1150 | 78480 aizs [ TS L) ©
MONITORS | _____EPROMS : Taser Tasio 140 |rasars
118 1080 | 2513:001U 80 [ Av3e010 1108 | TS5 L el [
ey 1702 11mS) 3300 | 273244 s 3 650 | 8307 1060 | 281300 980 | Av3eo1z 119s | 7 yousire  er | rasars
2708 {450n8) 365 | 27324 (250n9) sos | mcacze 375 | UPD7201 2705 | Ssizas  de0s | TS5 2SR ] [t
g 2758 (8v) 850 | 27324220008} 1250 § 8038 3341 450 |vorm s | 7457 Ty sy e
£ o8 ‘o] 2716 tasons) 278 | 2784 (a50n8) o0 | s3ee 3680 | 19C00 1328 | Drtamer 3495
P oo I 2716 (3s0nS) 560 | 2784 (280n8) 7s0 | sarer 228
ms“::g‘('.:’:&".‘“’ o3 2518 (5} 6.50 | 2764 (200n3) 17,00
g TMS2718 750 | TMS2564 (480nS) 1205 D
m&':"";‘om‘m’ TMS2532 860 | MCMEB784 [450nS} 34 05 ISKETTES
pes mmxm g 2732 (450n8) 400 | MCMB8TSO {350nS) 30 B8 “IBM PCE®"
ZENITH 122A11230 ' 2732 (250nS) 825 | 271263 (300n8)  21.80 DS/00 s‘ .190./1000
2732 {200nS) 10,95 27128 (250nS) e
ZENTH ZVM1311138 - Hub Rings  $1.35ea/250
SANYO 6500 (MED-RES) CuOS EPROMS P32 $2218% Tyvac Cover
SANYO 7800 (HI-RES) an 2rce s1796 | 27084 2698 e $1.55
SANYO LOOKALIKE) 12 AMBER SALE 7495 Major Migr I Jea/28
STATIC RAMS
| %' DISKETTES Box 10
2101 (430nS) 5229 | Mxatra sa0s s
BLZCOMP “'PC INTELLIMODEM ™ (INT) $349 95 21002 (450nS) 98 [ Tnm2018-2 1200081410 MEREAL825:01 55/00) s1om
::: 2102-1 {450n8) 79 | TMM2018.16 (160n) 4 05 VE“‘LI'::?M‘ BEDE) pers |
211022 (25005} 130 | TMM2016-1 {10096 10 MAXE 3800
2905 2011 (46008 | e e e MAXELL MO-2 DS/00 2098 40003 2040288 B8 [ <050 57.00 | 4806 808
24098 2112 |460nS) 2.78 | 811603 [150nS) 4 06 DYSAN 104410 SS00 2095 400t 24 76 [ 4080 85 | 4506 110
FROMETHEUS 1BOOM) MAGETTON] 40095 2114 {450nS] 1,45 8950 | HMOY 18P 2 (12006) 6 83 OYSAN 104720 D800 3398 4002 2414030 39 s086 30 |4s07 110
PROMETHEUS 1200 (PC EXT) 35096 | vy Siee Yolow 9 18| 211404 (4800 160 81250 | HMETISLPA LP1 890 GENERIC SS/55 1894 €008 794031 328400 .26 4508 190
MOEATIONIACCESS 109, Sagies 21140-3 (300n) 1.76 81330 | HMETISLPI LP) 6,78 GENERIC DADD 1705 4007 26{4032 2t8|s0T0 38 [4510 o
CAY COMMUNICATIONS SYSTEM 41905 EOGE CONNECTORS 211402 (200m) 180 81300 | HME11OLP2 (LP) .98 3" OISKETTES (MAC. tc) 4406 4008 954034 1014071 28 |ast1 ™
i S Lo T o o L2 | BT IS Ae” o8 | W REARECS i 15 sl 2ls: e 3
4044-4 (450nS) 325 MB264P-18 {150) 32 96 -
HARD:OISKS P s308 8328 | (0003 (3000 378 | wereanisimsaes | ovec mu pc ouanosnc 2905 [ aotr 24[e0s0 78[ac78 28|as18 179
$290 00 i‘:';fw & ‘,‘,g 4044-2 (20008} 435 | 748180 {35n8) t8s APPLE It DIAGNOSTIC DISK 096 4012 244041 75 |e078 .78 |as18 118
ca 2o 2 UPD410 {100nS) 375 | 93415 60nS) 398 MACINTOSH IISKE T TE HOLDER 1698 4013 254042 .85 |4077 35 |4ste 88
G sarmww a8 Az U0 10X oo AL enieat s e 6% DISKETTE HOLDER (501 1805 401a .75 |40a3 85 |ao78 38 |4s20 7
ca | 75 e o S s EXPANSION MEMORY 018 20| 40ts 00| 4081 20| 4s6s v
vl fctadiod 2:25F 629 YNAMIC RAMS 4018 36 [4048 80| 4082 20 | 4586 o5
o 4017 85 | 404T 09 | 4085 90 | 4508 136
e — (= D-SUBMINIATURE 4027 (280n8) $1.20| TMS4418 (180nS) 50.76 64K UPGRADE (set o1 1$39.95 018 79|40 .00 |s08s 95 |sOCES 180
120 2 | 1103 300ns) 79| 41256150 (160n) 2005 4010 20 |a0e9 35 (4003 48 [BOCOT 128
CRAsCI L DOZ6S (F emae 533 sams | 4tienz (rsons) 10 81306 41288700 (zoom 2406 | 256K RAMS (2sexx1)  $24.95 | 20 2108 3210 L8 e 20
SUPE SAVE DB25P (Male] 260 220 :::m:m; :::: :::»g :m:m: ::: CABLES/ACCESSORIES 402t 60 {4051 .78 | 4008 |: :::t‘z: ::::
Hood 3125 wws o EN-4 (23005, 54080 {300nS) 4022 ‘0 ls052 .78 | 4000 t
R R DEITS (Famete) =0 9505 5576 | 41044 150 150ni8.95 0/44 05 | MA5280 (300ns1 185 | 'OM "‘““-LM El B eed ‘::: 4023 264083 764501 .00 |MC1a411 1198
HARD B oeare iae) 825 8.0 | 41844-200 (200014 95 03050 | LPD411 (30008) 185 | BN SERUL SISl ooe | 024 504085 305 4802 95 {MClastz 1298
DISK Hood $1.78 Mg W 3 0 4184N:120 {120nS) 849 | Mus205 @30n8) 185 | KON e ANGER Maie 1eos | 023 25|e086 206 l4s00 e2|MCraate 405
i DOS08 (Femaie) 8506 saes | TMS4184 {150nS) 798 Py 027 an
$199.00 ]| cosor iawr ey e RS232 GENDER CHANGER Femele Femsie 1a0s - 0
. g RULL MODEM ADAPTOR 14.08 74500/PROMS
NEW FACTORY DIRECT ood1$328], ~ (MNINWIS 4% COEX BOF/T PRINTER ONT
NO RETURKS AT THIS PRICE {0THER STYLES 1N CATALOGI S RaM - SPECIALS OF THE MONTH | resoos 36 |rasra sss | 748188 590 [ 7452003118
80cps.
CENTRONICS ol mstel dog 74302 36 | 74385 100 | 748180 240748280 105
36 P [ 1. Memory 8400/ MS-DOS 74303 36 [ 74588 58 | TAS16t 100 | 749287 106
G 38 Pi Famie 2 ey FARADAY A S! 74304 48 |74S112 55743174 1.10 [ 745268° 105
Soider 38 0 Mave .49 T s e i Motherboard $340.95] | 74908 48 | 745113 55| 743178 110 [ 748373 200
Soider 36 Py Female a9 « Selectable Car Prch, Line PERFECT AB Switch {Paraliel) 69.85 ;m ;: 73';‘ : T4S168° 1 40 ;:s:w::::
Py (CALL TOLL FREE FOR 10C"s) Spacing ara Fesd TELEDATA Modem for VIC20/64  49.95] | 74508 30748124209 o
o 018K DAIVES 1C SOCKE e APPLE He Keyboard 48.95] | restr riskap o

SHUGART BOTR 5200 08 IBM PC Compatible Keyboard 99.95] | 74s1e

36
£
SIEMENS 28 SOLDERTAR 1 74820 35 | 748138 40 | F4S241 100 | 749474° 408
BIEMENS FD0200 8 DO 108 00 8P STAP § .13 SANYO 556 MS-DOS Computer  798.00| | 74522 36 | 743136139 | Pas242 100 | 748475° 495
NITS 2804 43008 14 P STAP 15 HETECH SPECIALS DEC "Rainbow 100A” (3245 w1 1608.00] | 74530 35 [ rastas mo | raszas 190 ;m;u::
TS M2808 Yt 30 05 18 P STAP 7 oy s 74332 AB 745130 80 | 745244 199 1
EA g Rt Boasd 16PnsTAP 20 TMS99532NL DEC ““Rainbow 100+ 5476 et 3490.00] | 7i530 ‘00 | 748140 35 | 745251 1.10 | 748572- 490
QUME 242 Wt 299 95 :::;’l: 28 300 BAUD MODEM K& SMb Winchester Upgrade DEC 775.00 74840 .30 | Y:m 20 ;ﬁ;:; ::: ;A&V:I' ;_::
X 29 74851 38 | 748153 99 19 | 745040
ORIVE CABINETS 4P STAP 20 ‘1 4’s NECB8201 Portable Computer 449.00| | 7icae 30| 743187 90 | res2se 116 | 748041 240
5% CASE POWER SUPPLY Sogioh :::;:; ‘3: ZENITH Z151 100% PC - T4S85 30
BU” DUAL WHL w/POWER SUPPLY 7098 20 Pn STILP 8 ITiOoN Compatible Computer 1995, 74C0!

" DUAL CASE w/POWER SUPPLY 27905 84 P STAP 305
* THINUINE DUAL w/POWER SUPPLY 196 96 S
5% HARD DXSK wPOWER SUPPLY 100 98 | WINEWRAZ (GOLD) rae
84" W HIGH HARD DISK 190 05 8 Pin WW/RL § 40

APPLE OISK ORIVES

APPLE lltle COMPATIBLE $174 0% 0P wwiL 0
APPLE lile COMPATIBLE vy HIGH o5 22 A0 wwWiRL 110

ADCOBO0 $14 98 | ADCOBYY 9078 | 14066 3108 SANVOSTerteed]S00) 200.00] | 74000838 | racra s 00 | racrer i1 | recaraszas

ADCOB04 345 | DACOBOO 475 | 1406L8 285 LG Printer 74C02 38 | 74CAS 100 | 74C178 1.18 | 74CIT4 235

DACO806 100 | DACOSBOS 285 | DACIOD 2.5 “DEADLINE"" Atari Software (4095 tet) 9.95 ;mm : ;mm::: ;g: :.: ;mmz; ‘5‘:

ADCOB0O 4 48 1 798 | oACos  7es y

ADCO818 1428 | ﬁ|£ 585 | Dacor  60s | LVISICALC lle Advanced 149.95] | 74cto 3 | MoRE 74 In $T0CK — ALSO IN CATALOG

TOLL FREE i TERMS. We acomt VISA. NC, MO, Cashes o Personst ched,
Mail Order: P.0. Box 17329 Irvine, CA 92713 e POs. W o e et

MICROSCI APPLE lic DRIVE 21998 24 P WA 125 : ] . . CA
0sCi mane 1o s 125 800-854_8230 Retail: 13108 E. Edinger. Santa Ana, CA 92705 ey Tt e Ll T
APPLE iiflie DISK CONTROLLER 9 o: WP WWAL 180 1. (714) 558-8813 400 T shoping and handing 1o UPS We offer sameday shpment
TEXTOOL/ZIF ZERO INSERTION ™WX 542 W. Trimble, San Jose. CA 95131 Prews mmm* ﬂuﬂm toe We mm e gt B 8D
respOnaibie ypoQraphcal smors.
T e b e sy 910-595-1565 1408) 845-7010 Ry
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DESIGNERS NOTEBOOK

continued from page 90

You can build an optocoupler
using a Light Dependant Resistor
(LDR), a jumbo red LED, and some
heatshrink tubing. To make the
optocoupler, simply place the LED
and LDR inside the tubing so that
the light from the LED can strike
the lens of the LDR. Don't forget to
allow the leads to extend beyond
the tubing.

You can then use your op-
tocoupler as you would any other
pre-packaged type. Using that ar-
rangement helps keep the active-
component count to a minimum.
The slow rise and fall times of the
LDR actually work out for the best
because it gives the action of the
limiter a much more natural
sound.

As | said, the general approach is
more important to understand
than the particular example. Fig-
ure 2 is an actual preamp using the
familiar 741 as a non-inverting am-
plifier. As you see, the phototran-

sistor (contained in the op-
tocoupler) is connected in parallel
with the feedback resistor. When
an excessively high signal is
pumped into the circuit, the am-
plifier draws more power to han-
dle the increased input.

When the threshold voltage of
the transistor is reached, it turns
on and the LED inside the opto-
coupler lights causing the pho-
totransistor to turn on and lower
the gain of the amplifier.

You could just as easily have
connected the phototransistor or
LDR from the input leg of the pre-
amp to ground. However con-
necting it in such a manner
requires a bit of recalculation of
the resistor values in the circuit.
Since | don’t know what the
change in voltage would be across
your choice of optoisolator, you'll
have to work the values out your-
self.

Remember, because our ap-
proach to the problem of audio
limiting is a general one, you’ll
have to tailor it to fit the specific

In Figure 3, I've put the limiter to
work in an amplifier made from a
4049 CMOS hex inverter. Since the
gain of the circuit is only a function
of R2/R1, connecting the pho-
totransistor in parallel with R2 will
reduce amplifier gain whenever
signal levels get excessive. The
trigger for the circuit comes from
the amp’s current draw, rather than
from the audio itself. That means
that the gain is decreased before
the amp overloads.

Our approach to limiting has
several advantages over more con-
ventional ones. It's has a built-in
failsafe because if anything hap-
pens to the LED, the phototran-
sistor will not conduct (or the LDR
will assume it’s in-dark resis-
tance—usually well over 1
megohm).

Since what we’ve been talking
about here is an idea rather than
any one particular circuit, drop me
a line and let me know how you
were able to use this method of
signal limiting. More than likely
you'll find a use for it that never

( ACTIVE
RECEIVING
ANTENNA

Gives excellent reception,
90 KHz to 30 MHz.

New MFJ-1024 Active Recelving
Antenna mounts outdoors away from
electrical noise for maximum signal.

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wire
hundreds of feet long. Use any SWL,
MW, BCB, VLF or Ham receiver.

High dynamic range RF amplifier. 54
in. whip. 50 foot coax. 20 dB attenuator
prevents receiver overload. Switch be-
tween two receivers. Select auxiliary or
active antenna. Gain control. “"ON"'
LED. Remote unit, 3x2x4 in. Control,
6x2x5 in. 12 VDC or 110 VAC with
. optional adapter,
MFJ-1312, $9.95.

12922

Order from MFJ and try it. If not delighted,
return within 30 dars for refund (less shipping).

One year unconditional guarantee.

Order today. Call TOLL FREE 800-647-1800.
Charge VISA, MC. Or mail check, money order.
Write for free catalog. Over 100 products.

CALL TOLL FREE  800-647-1800

Call 601-323-5869 In Miss., outside continental
USA, tech/order/repair info. TELEX 53-4590.

M ENTERPRISES,

INCORPORATED

\_Box 494, Mississippl State, MS 39762J
CIRCLE 105 ON FREE INFORMATION CARD

needs of your circuit. even occurred to me. R-E
L -
n DeVICED A" DEEP [
PERSONAL DEFENSE AND PROPERTY PROTECTION " \
[:d UTILIZE SPACE AGE TECHNOLOGY. ¥ N 73
CAUTION THESE DEVICES CAN BE HAZARDOUS AND MAY SOON 1.9 t0 2.6 GHz

BE ILLEGAL.

f.\ POCKET PAIN FIELD GENERATOR — IPG50
Assembled $64.50
IPG5 Plans $8.00 IPG5K ... Kit/Plans.

0 PHASOR PAIN FIELD CROWD CONTROLLER — PPF10|

Assembled .$250.00
PPF1 Plans $15.00 PPF1K. _Kit/Plans.
[] BLASTER— Provides a plasma discharge capable of puncturing
acan.
BLS10 Assembled $89.501
BLS1 .Plans $10.00 BLS1K._.._Kit/Plans..... $63.50
SHOCKER/PARALYZING DEVICE — Very intimidating and
effective. 51to 10 feet
SHG60 Assembled $99.50
SHG6 Plans. $10.00 SHG6K ... Kit/Plans.. ... $69.50
RUBY LASER RAY GUN — Intense visible red beam buras and
[l welds hardest of metals. MAY BE HAZARDOUS.
RUB3AII Parts Available for Completing Device$15.00
A CARBON DIOXIDE BURNING, CUTTING LASER — Pro-
[5Y duces acontinuousbeamof high energy. MAY BEHAZARDOUS.
LCS. All Parts Available for Completing Device. $15.00
[ VISIBLE LASER LIGHT GUN — producesintense red beam for
=] sighting, spotting, etc. Hand held complete.

Tabi

Frequency Range
24" Parabolic Dish. Pre-
assembied Probe with Down
Converter. Power Supply and
Tuner Switch. 63° of Coax
Cable with Connector. Trans-
former for 75-300 Ohms
Mounting Hardware for Fast
and Easy instaitation

ORION ELECTRONICS ~ N E
)

P.O. Box 26420
Dealers Wanted

Tempe. Arizona 84282
(602) 897-2321 Suggested Retall $269.00

SPECIAL $74.95

SATELLITE TELEVISION

LGU3..Plans..$10.00 (Kit & A bled Units A
Y 'R PULSED LASER RIFLE — Produces 15-30 watt infra-red

puises at 200-2000 per sec.

LRG3 _All Parts & Diodes Available. $10.00

BEGINNERS LOW POWER VISIBLE LASER — Choice of

red. yellow. green — provides an llent source of monoch i

light
L°HC2 Plans $5.00 LHC2K. Kit $34.50
SNOOPER PHONE — Allows user tocall his premises and listen
inwithout phone ever nngirtgs
SNP20 ..Assembled $89.50
SNP2 Plans .$9.00 SNP2K. ...Plans/Kit.....$59.50
LONG RANGE WIRELESS MIKE — Miniature device Clearly
transmits well over one mile. Super sensitive, powertul

FT1. Plans. $7.00 MFT1K... .Plans/Kit..... $49.50
WIRELESS TELEPHONE TRANSMITTER — T its both

UNSCRAMBLE secret satellite channels watch all
the good stuff. Plans $19.95—kits $169.95—com-
plete units $395.00—Details and order forms $3.00.
SCRAMCO, 8688 Royal Drive, Noblesville, IN
46060.

SATELLITE-TV receiver breakthrough! Build
your own system and save! Instruction man-
uals, schematics, circuit boards! Send stamped
envelope: XANDI, Box 25647, Dept. 21G, Tempe,
AZ 85282.

sides of phone conversation over one mile, shuts off automatically.
VWPMS Plans......$8.00 VWPMS5K. . Plans/Kit...$39.50
TALK & TELL AUTOMATIC TELEPHONE RECORDING
DEVICE — Great for monitoring telephone use
TAT20 Assembled
TAT2 Plans.
Our phone is open for orders anytime. Technicians are availabie 9-11
a.m.. Mon-Thurs for those needing assistance or information. Send
for free cataiog of hundreds more similar devices. Send check, cash.
MO, Visa. MC. COD to: INFORMATION UNLIMITED
DEPT RB.P.0. Box 716. Amherst. N. H. 03031 Tel 603.673-4730

.$24.50

$5.00 TAT2K. .. Plans/Kit.....$14.50 |

] <=4 ->dcomn
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MULTI channel microwave antennas, highest
quality, low prices, dealers welcome. D.T. compact
$38.00, PT-1$48.00, SR-1$65.00, D.T. grid $69.00,
PTS-33 $75.00, all units complete. DAISY TENNA,
Box 42010, Phoenix, AZ 85080, (1-800) 874-9033.

SATELLITE systems and accessories. Dishes, re-
ceivers, LNA's, actuators. Top brands, low prices.
$5.00 cataloa. B & T ELECTRONICS, PO Box,
3156, Grand Rapids, Mi 49501.




ST0P DREAMING
START BUILDING

HA_NDY MAKES IT EASY! JUST LOOK AT THESE SOCKET FEATURES...
Build anything from computers to LED flashers....any e Full contact labeling — simplifies component layouts
project you want the fast, easy, fun way. Use HANDY e New durable clip design assures reliable, low resist-

solderless breadboards to build, test, modity and ance, corrosion-free interconnections
expand yourideas. e High temp plastic — no warping or melting...ever!
o Self-adhesive backing — mounts anywhere
SATISFACTION GUARANTEED ® Big 9 14-pin IC capacity per socket

OR YOUR MONEY BACK! e Expands horizontally and vertically

HB-1110. 1 Socket Strip.

1 Buss Strip. Ground plate.
740 tie points 9 14-pin

IC capacity. Compares at

$15.50!
$1195

HB-1210. 1 Socket Strip.
2 Buss Strips. Ground plate.

HB-0100. 1 Buss Strip. 2
100 tie points. Compares f
at $3.00!

3225
HB-1000. 1 Socket Strip.

640 tie points. 9 14-pin
IC capacity. Compares at

$12.50! 840 tie DOINtS. 9 14-Di
ie points. -pin
5995 IC capacity. Compares at
$18.50!

HB-4714. 4 Socket Strips.
7 Buss Strips. 4 Binding
Posts. 3260 tie points.

36 14-pin IC capacity.
Compares at $89.00!

$6395

HB-2312. 2 Socket Strips.
3 Buss Strips. 3 Binding
Posts. 1580 tie points.

18 14-pin [C capacity.
Compares at $51.50!

331 00

HB-2112. 2 Socket Strips.
1 Buss Strip. 2 Binding
Posts. 1380 tie points

18 14-pin IC capacity.

$92495

31395

HB-3514. 3 Socket Strips.
5 Buss Strips. 4 Binding
Posts. 2420 tie points.

27 14-pin IC capacity.
Compares at $66.00!

34795

\ Clear, easy-to-read and identify

\ contact markings simplify
layout, wiring and
documentation.

SEND FOR
FREE
Colorful
L Brochure!

Available at Selected Distributors throughout the USA and Canada ORDER TOLL FREE
HANDY PRICES ARE UP TO 25% LESS THAN COMPETITORS! 1-800-34-HANDY

charge with VISA or

VIS A Marte: Card MaslerCard Allitems
, off-the-sheit for

adivision of RSP Electronics Corp. immediate Shipment'

m 7 Business Park Drive « P.0. Box 699 « Branford, CT 06405
9 Telephone: (203) 488-6603 COmpuseNe: 71346, 1070 Malil Orders: Please add $3 (Canada & Int't'add $5) for shipping/handting.

Charge Cards: (Min. $15). Piease inctude Acct. No., Exp. Date and your sig-
nature. Checks: drawn in U.S. Doltars on U.S. banks onty. C.0.D.'s accepted.

wa: (910) 997'0648 Easy Lll'lk Ma“ BUX: 62537580 Connecticut Residents: Add 7.5% Sales Tax.
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S p.‘\ R T.‘ N Electronics Inc

cp\)’ M4/L

CTCSR

{516) 499-9500
6094 Jericho Tpke.
Philips Remote
~s__' Cable Converter
selections @ Programmabie tme on & off @ 24
hiour LED thgiial clock @ Favorite channet mem.
‘infra-red’” transmitter system e Automatic fine
$1 39 95 fune @ Adaptable to any brand feievision @ One
year wiiranty service.
RS232 TRANSMISSION LINE TESTER
insertion mto RS232 Line “Test 7 Lines (1D, RD
RTS, CTS. DSR, CO. OTR) using LED'S to ind-
Line no AC power needed
7 & SOUND acTivaTeD SWITCH
.' ot For Home Security.
2358 Hears a Noise. Turns On Lights!
The new SOUND activated SWITCH automaticatly turns on lights at any
sound. 5o it looks like “Ion '7e home even when you're nol.
on lights at the sounﬂ ol an anempted break-in, and automalically turns
them off when it safe
H's the tightwatchman you can't atford to be without
@ Enlry Hali ® Nursery @ Sick Room e Family Room e Stairways and
REFURBISHED MONITORS
9" and 12" Bell & Howeils
as low as
$10.00 off with a purchase
RS232 TRANSMISSION LINE TESTER
Features: “All 25 Signai ines accessibie *Dual
Accessories: 1 Cable 10° male 10 Female Extension
Jumper Set 6 Straighl
Catt for quam\zcv;nc:es: 316995
Jerrold 58 Channel Wireless o
Jerrold 36 Channel Remote
CATV Converter w/on/off Fine
40 Channel VHF to UHF
= Block Converter
24.95 4 & up
Deluxe Version - Features fine tuning knob,
BEFORE YOU PAY $$ FOR A TELEPHONE
SERVICE CALL, TEST IT YOURSELF

Commack, N.Y. 11725
g ® Micro computer technoiogy @ Quartz controlled;
1C’s lock 10 picture & prevent dritt @ 60 channel
ory & recafl plus scan @ Wireless hand heid
Features: “Male to Female connector for easy
cate status of each. * Directly powered by RS232
MODEL R-1 $29.95
When iights turm on, intruders are trightened away. .ask any policeman
SOUND activated SWITCH protects your home better than timefs. It turns
SOUND activated SWITCH
Halls @ Children’s Rooms e Attics ® Basements ® Garage e Closels
or GBC Commercial Grade
of 2 refurbished monitors $39 : 95
Color. Red Green
1 FJumper
Remote Converter $109.95
Tuning $94.95
28.95 Ea.
matching X former & 2 cabies $38.95
-,
Telephone Line Analyze Model #1042

Tests teiephone ine tunctions that attect
teiephone aperation
Vertties g and nng vollage ievels

- Checks condition of 1eiephone line from
cenmal office 10 userB telephone jack
Verihies telepnone hine poiarty that can
atect polarity sensitive tesephones

$19.95

RADIO-ELECTRONICS

-t
-t

PROFESSIONAL
TELEPHONE PRODUCT TESTER
Features: MODEL 1045

@ Provioes Dasic 0DE!aboN fesls or
corded and cortiess
mactwes

g sutomanc

St remu  $335 95
#na wiermenients ® Con be used Dy ihe CONSLME: Whou!

OMMWQMU\GMB e 2 O & sAleSOeION—BN easy 1O

fuine of touch-lone foHow instruchon Card @ provided with

Mwnwwwn‘w e resier

* Can be used by he saespeon 10
demonstrale opstalion and leatures of

sequence
® Verhes that vorce ana DTMF IM
'ma\uuu- ‘W
o ievel

181ephONe DOGUCTS and 10 SCroen
otIME DeON maning BN exchange

Volume
Discounts

000

516)  MonTh TuWF sa
AB0-066K) 9-8 9-6 __ 9:30-5
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ADVERTISING INDEX

ﬁADIO-ELECTRONICS, does not assume any responsibility for errors that may appear

in the index below.

Free Information Number Page
258 A.LS. Satellite 93
108 AMC Sales 8
76 A P Products 1
— Active Electronics. 99
—_ Advance Electronics
106 Advanced Computer Products 111
107 All Electronics 95
72 Amazing Devices 2
84 Appliance Service 92
77 B&K Precision 38
98 Beckman Instruments 4.5
81 CEl 80
— CIE 52
S6 cpU CD6
- Command Productions 90
9 Communications Electronics P
s Contact East 93
| Coop’s Satellite Digest 20
263 Diamongdback 104
82 Digi-Key 97
— Digital Research Computers 110
§7 Digitron 110
1o Dokay . 106. 107
99 EKI 39
— Electro Industries 22
60 Electronic Specialists 100
= Electronic Technology Today. . 34. CD2
61, 260 Electronic Warehouse 26. 31
- Electronics Book Club .81
120 Elephant Electronics 93
11 Etronix
10 Firestik 11 90
— Fluke Manufacturing Cv4
- Fordham Radio. 23
258 Gemini Electronics . 93
62 Global Specialties .30
—_ Grantham College of Engineering . . 40
259 Hameg . . 27
71 Handy Prods./RSP Elec. 113
86 Heath Company . 9
ICS Computer Training 88
63 Instrument Mart 86
[qR} JDR Microdevices 108. 109
14 Jameco. 102. 103
124 James Walter Satellite Re¢ 93
113 Jensen Tools 93
116 KCS 104
87 MCM Audio 101
108 MFJ 112
- McGraw-Hill Book Club 35
67 Mclntosh Labs 8
253 Micro-Mart 110
117 Mouser 88
265 Multitech 29
=3 NRI 16
- NTS . 70
257 Nemal Electronics 92
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268 New Deal Electronics .
- New-Tone Electronics

270 OK Industries .

252 Omnitron

89 PTS

90 Paia

Phoenix Electronics

69 Phoenix Systems

264 Pocket Technology

125 Power Plus.

251 Print Products International

119 Professional Video

== Qualitone Industries

269 RAG Electronics.

121 RF Electronics

8 Radio Shack

70 Ramsey

261 Regency

274 Research Service Lab

- Robotics Age

72 § & L Electronics

75 Spartan Electronics

— Tektronix

273 VIP Electronics.
Wersi

103 Wm. B. Allen

110

21
28
32
88

22

92

Cvi

Gernsback Publications, Inc.
200 Park Ave. South
New York, NY 10003
(212) 777-6400
Chairman of the Board:

M. Harvey Gernsback
President: Larry Steckler

ADVERTISING SALES 212-777-6400

Larry Steckler
publisher
Shelti weinman
advertising associate
Arline Fishman
advertising coordinator
Lisa Strassman
credit manager
Donna Goldstein
credit associate
Naomi Matten
advertising assistant

Sales Offices

EAST/'SOUTHEAST
Stanley Levitan
Radio-Electronics

200 Park Ave. South

New York, NY 10003
212-428-6037, 212-777-6400

MIDWEST/Texas/Arkansas/Okla.
Ralph Bergen
Radio-Electronics

540 Frontage Road—Suite 325
Northfield, IL 60093
312-446-1444

PACIFIC COAST/ Mountain States

Marvin Green
Radio-Electronics

15335 Morrison St.—Suite 227
Sherman Oaks, CA 91403
818-986-2001
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Subscribe today to the magazine that keeps you up-to-date with the newest
ideas and innovations in electronics. (If you already are a subscriber, do a
friend a favor and pass this subscription card along to him.)

check offer preferred

O 1 Year—12 issues ONLY $15.97
(You save $7.43 off single copy price)
O Canada—12 issues $20.97

O 2 Years (SAVE MORE)—24 issues $30.97
(You save $15.83 off single copy price)
O Canada—24 issues $40.97

ALL SUBSCRIPTIONS PAYABLE IN US FUNDS ONLY
[J Payment enclosed O Bill Me [(J Check here if you are extending or
renewing your subscription

Name (piease Prnt

Company Name (It applicable)
Address

City____

Allow 6-8 weeks for delivery of first issue
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For New
Ideas

In Electronics.
read Radio-
Electronics

every month.

During the next
12 months

Radio-Electronics will carry up to

the minute articles on:

® Computers @ Video

® Solid-state technology

® Qutstanding construction projectss

® Satellite TV e Telephones

® Radio ® Stereo ® Equipment
reports

e Test equipment ® VCR's

® Servicing ® Industrial electronicss

NEW IDEAS AND INNOVATIONS

IN ELECTRONICS APPEAR IN EVERY
ISSUE OF RADID-ELECTRONICS
KEEP UP TO OATE! ODN'T MISS
ANY ISSUES!

SUBSCRIBE TODAY!
USE THE OROER CARD ON YOUR LEFT!"

gllapds.on

Formerly Special Projects
Delivers construction article after
construction article.....Exciting col-
umns including Jensen on DXing,
Friedman on computers, Test bench
tips, Noll with Calling All Hams, New
Products and maore.

SUBSCRIBE TODAY!
USE THE REPLY CARDS ON YOUR LEFT!



Meet Our New LoéiéScopéM 136.
... A True Dual Trace 10 MHz
Digital Storage Scope. Only $495.

/:_~ LogicScopea
> UPPER
t? TRACE r—r—rﬁF\ﬁrﬂ—'-vE-lﬂl
l . jﬁ? D o Ml ol - 4
LOWER L - - i j
TARAACE

TRIGGER

TIMIE BASBSE At SAMPLE RATE

True Dual Trace * 10 MHz Real Time Bandwidth ¢ 3 Input Channels ¢ I/O Port
Digital Waveform Storage ¢ Boolean Waveform Operations ¢ Audio Functions
8.25(L)x 4.5 (D) x 1.75 (H) Inches * 1.25Pounds ¢ 9 Volt Battery/AC Operation

Consider the LogicScochM 136

® The LogicScope 136 is the next logical step in test instru-
mentation for you. It combines many of the features and capa-
bilities of sophisticated logic analyzers and oscilloscopes . . .
and it fits in your hand. Never before has so much technology
been available in so small an instrument, at such a low price.
® The pocket-sized LogicScope 136 is made possible by a
patented breakthrough in display technology. The conven-
tional cathode ray tube has been replaced by a unique array of
400 LED’s that permits simultaneous display of two digital
waveforms.

® The 136 can be used for viewing single shot events, or
repetitive waveforms. It can be operated in real time mode, or
in memory mode which permits acquisition and storage of up to
24 128-bit waveforms. These can be recalled, logically com-
pared (AND, OR, EXCLUSIVE OR) to other stored/input
waveforms, or output to an external device viaan RS 232 port.
@ Its very low cost, convenience and ease-of-use make the
LogicScope the ideal instrument, for designing, troubleshoot-
ing or repairing digital systems.

LogicScope n-nt

Consider its Engineering & Field Service Applications:
@ On microprocessor-based systems, check the timing rela-
tionship of various parameters relative to the system clock and
other key events. [ts storage capability allows visual and logi-
cal comparison of non-repetitive waveforms to known refer-
ence signals. Output in the start-up of the digital device can be
compared to reference signals to determine the operating state
of the device. Questionable waveforms can be stored for analysis.
® Itslight weight and small size make the LogicScope conve-
nient to take on every service call. The 136 provides much
more information for trouble shooting a digital system or pe-
ripheral than a logic probe or digital multimeter, without hav-
ing to lug an oscilloscope or logic analyzer along.

Contact us for the name of your local distributor
CIRCLE 264 ON FREE INFORMATION CARD

POCCET TeCHNOLOCY, INC.
7320 Parkway Drive, Hanover, MD 21076
301-796-3300

” of Pocket Technology, Inc.




multimeter with “Touch Hold”

The Fluke 77

You touch.

It holds.

$12 . gets you the world's first It's the top model in the world cham-
handheld digital/analog pion Fluke 70 Series line — the first

industrial quality autoranging multimeters
to combine digital and analog displays.

Its unique “Touch Hold™** function These tough, American-made meters fea-
automatically senses and holds readings,  ture a three-year warranty and 2000+
leaving you free to concentrate.on.posis ... -hour battery life.
tioning test leads without having to watch So call now for the complete story on

the display. the Fluke 77 with “Touch Hold”" Because
Then, when you have a valid reading, it  if you don't deserve the world's first, who
signals you with an audible beep. in the world does?
The Fluke 77 is perfect for those test For the name of your distributor or a

situations where accessibility is a problem, free brochure, call our toll-free hotline
or when extra care is needed for critical anytime 1-800-227-3800, Ext. 229.

measurements.

From outside the U.S., call 1-402-496-1350, Ext. 229.

Conyright © 1384. John Fluke Mig. Co.. Inc.-All riginis reserved Ad No 4701-7

T ®a
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FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE 73 FLUKE 75 FLUKE 77

$85° $39° $129*

Analog/digital display  Analag /digital display Analog/digi-al display

Volls, ohms, 10A. diode  Vbltsjohms. 104, mA.  \bits. ohms, 10A. mA
dhode test diode test

Autorange Audible continuity Audible continuity

0.7% basic dc accuracy  Aulorange 'range hold_ 4 “Touch Held™ function

2000+ hout battery lile  015% basic dc accuiacy  Autorange.'range hold

3-year warranty 2000+ hout battery e 0 3% basic dcaccuracy
“3-year warraniy: 20004 how battery life
3. year watranty
X Mulipurpose holster
* Suggested LLS, list price, effective July'1, 1984, =
** Patent pending




