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Edison had over
1,800 patents in
his name, but

you can be just as inventive
with an Apple.

Apple is the company with the brightest ideas in
hardware and software and the best support — so you can
be as creative with a personal computer system as Edison
was with the incandescent bulb.

How Apple grows with you.

With Apple’s reliable product family, the possibilities of
creating your own system are endless. Have expansion capa-
bilities of 4 or 8 accessory slots with your choice of system.

Expand memory to 64K bytes or 128K bytes. Add an
A to D conversion board. Plug into time sharing, news and
electronic mail services. Use an IEEE 488 bus to monitor
lab instruments. Add 4 or 6 disk drives — the 54" 143K
bytes, high-speed, low-cost drive that’s the most popular
on the market.

Apple speaks many languages.
Since more than 100 companies create software for
Apple, you'll have the most extensive library in the personal
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computer world. Want to write your own programs?
Apple is fluent in BASIC, Pascal, FORTRAN, PILOT and
6502 assembly language.

There’s even a series of utility programs called the
DOS Tool Kit that not only lets you design high-resolution
graphic displays, but lets you work wonders with
creative animation.

More illuminating experiences in store.
You won'’t want to miss all the Apple products being
introduced at your computer store all the time. Don’t let

4 Hhistory pass you by. Visit your nearest

AWM Apple dealer or call 800-538-9696.
In California, 800-662-9238. Or write:
‘ Apple Computer, 10260 Bandley Drive,
Cupertino, CA 95014.

apple computer Inc.
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These cassette deck makers
have very highstandards.
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SA-C90 &TDK

Super Precision Cassetie Mecuanmm
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With TDX €A. It's the high Lias reference
standard for these major cassette deck manufacturers. Which
means that when they set the high bias pasition on their decks, there’s a TDK

SA inside. Since all these decks are acjus-ed to sound their best with TDK SA, it v,
stands to reason yours will, too.
A lot of deck owners agree. When they listen to the more than 35 manufac-
turers who recommend TDK SA, they try it. When they listen to their music on ®

TDK SA, they’re convinced. They feel TDK SA’s Super Avilyn formulation The Amazing Music Machine
handles their music better than any chrome tape. And TDK SA’s Super Precision i g Mus C :
Mechanism assures years of reliable performance. Each TDK SA cassette is *In the unlikely event that any TDK cassette ever fails to perform due
backed by a lifetime wa rranty. i to a defect in materials or workmanship, simply return it to your

You can listen to all the cassettes that might meet the high bias standard. Or QRIS 1o Tl [ »Vies, gt eant

you can buy the one that sets it. TDK SA. 1980 TDK Electronics Corp., Garden City, N.Y. 11530
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Introducing
Pioneer LaserDisc.

The biggest innovation

; in television
' since television.




Imagine you could sit down
in front of your TV set anc see
virtually any movie or concert
you wanted to see when you
wanted to see it.

gme you could actually
see and hear concerts on your
TV in stereo. The best ste-eo
you've ever heard. Or cut to
your favorite scene in a movie
at will. Or study sports in
slow motion, even one frame
ata time. Imagme a machme
that could teach your
children at their own rate.

You now have just an
idea of Pioneer LaserDisc.
A remarkable innovation
that puts both picture and |
sound on a record. And
plays them both by means
of a laser beam onto your
TV and through your hi-fi.

(The player hooks up to your TV
with just one wire. And when it’s
not in use, your TV plays the
way it normally plays.)

The laser picture quality is
exceptional. As good ds the best
broadcast reception you've ever
seen. And laser sound is better
than the best conventicnal audio
recordings you've ever heard
And since nothing touches the
disc but a laser beam, the disc

never wzars out. The quahtv

e is forever.

~ Forall it does,

~ surprisingly, the
suggested retail
price of the player
is only $749™ (just
$50 more with
remote control).
And you can own
a disc of a great
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movie or concert forever for
the cost of taking ycur family
to the movies.

There are a few hundred
different discs to choose from
right now. And more and more
are coming out every day.
Someday, virtually anything
that entertains anycne will be
on the disc.

Nothing we say here will
fully prepare you for the magic
of Pioneer LaserDisz. You sim-
ply have to see it.

For a personal demonstration
from the dealer nearest you
call us at 800-621-5199 toll free.
(In Hlinois 800-972-5855.)

] mecarics
RIIWE P ID

(WPIONEER"

*Suggested retail price, actual price set by dealer.
«©.1980 U.S. Pianeer Electronics Corp.




SC-2 gives
your cartridge
more than
The Finger!

The famous SC-1 stylus
brush (standard of the record
and hifi industries) now has a
synergistic fluid called SC-2.

SC-2 Fluid enhances and
speeds cleaning and yet
protects diamond adhesives,
cartridge mounting polymers
and fine-metal cantilevers
against the corrosive effects
of many other “cleaners.”

The Discwasher SC-2
System. Stylus care you can
finger as clearly superior.

discwasher’

PRODUCTS TO CARE FOR YOUR MUSIC

1407 N. Providence Rd.
Columbia, Missouri 65201
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WINS BOTH WORLD AND NORTH AMERICAN
MICROCOMPUTER CHAMPIONSHIPS!

The same engineers who helped win the “First World Microcomputer Chess
Championships” in London, England and the “First Official Ncrth American
Microcomputer Chess Champioaship in San Jose, California, proudly intro-
duce Fidelity’s newest Microcomputer bridge product...

LONDON,ENGLANMD
September 4,5.E
1980

SAN JOSE, CALIFORNIA
September 5.6. ¥

itworkst'™ ;

Voite Bridge .
Challenger” is.skifitully
engineeted and. *
programmed- to be ‘a worihy
partner or.opponent. nffact,
if you're alone, Chal enger®
will bid and play the otha-
threehands...you'l- have a
computer as your par:nar and
two computer oppanents!
Challenger® will aiso dlay one,

two, or even all four hands
if you wish.

Voice Bridge Chailenger®
clearly and audibly arnounce$
all bids and plays, using
accepted bridge term nology.
Challenger's® biddinc is 2ased primarily on Standard
American, also includes some aspects of such European
systems as ACOL, and makes use of up to nine
well-known conventicens. During the play of the hand, it
forms and executes a pan of action much like a
human player.

Many oststanding features include: an optic szanner
that quickiy reads customcoded playing cards;cptional
random daaling of hands without using the cards and
scanner; indicators showing the Dealer and
vulnerabiBty; reviews of the bidding and of the last trick{
automatic replav by the Computer of a deal you nave just
completed (making it easv for you to play duplicate
bridge against the Computer),and instant response. And
it even keeps score! s

Voice B-idge Challenger®...a great bridge-playing
companian for the beginner or bridge enthusiasi.
Available 3t fine stores evarywhere.

Theworid’s largest manufacturer of self-contained, micrgprocessor based, board ganies.

Quality made inU S A

FIDH-’TY ELECTRDNICS, LTD- “BHO0 NW. 36fh STREET, MIANIT FLOERDA 33178
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The Age of Affordahle Per-:

In 1978 Ohio Scientific introduced
a revolutionary new low cost com-
puter — the Superboard II. This
computer provides all important
personal computer features on a '

single board at a cost of under $300. The Superboard Il received rave
reviews by microcomputer experts such as:

"“We can heartily recommend the Superboard II computer system for

the beginner who wants to get into microcomputers with a minimum of

cost. Moreover, this is a ‘real’ computer with full expandability’’
POPULAR ELECTRONICS MARCH, 1979

"The Superboard II weighs in at $279 and provides a remarkable
amount of computing for this incredible price”’
KILOBAUD MICROCOMPUTING FEBRUARY, 1979

"The Superboard II and its fully dressed companion the Challenger 1P
series incorporate all the fundamental necessities of a personal com-
puter at a very attractive price. With the expansion capabilities
provided, this series becomes a very formidable competitor in the home
computer area’’ INTERFACE AGE APRIL, 1979

“"The graphics available permit some really dramatic effects and are
relatively simple to program. ..The fact that the system can be easily
expanded to include a floppy means that while you are starting out with
a low-cost minimal system, you don't have to throw it away when you

are ready to go on to more complex computer functions. At $279,
Superboard Il is a tough act to follow!’ RADIO ELECTRONICS JUNE, 1979

"The Superboard is an excellent choice for the personal computer
enthusiast on a budget’’ BYTE MAY, 1979

Since the introduction of Super-
board I, the cost of personal com-
puters has actually gone up with
new models by major manufacturers
ranging from $1000 to well over
$4000 due to the general cost of
inflation and the increasing func-
tionality included in these com-
puters. Today Cleveland Consumer
Computers is offering you the orig-
inal Superboard II at its original
price of just $279. In today's
economy this is by far the best buy

in personal computing ever!

The Superboard II can entertain
your whole family with spectacular
video games and cartoons, made
possible by its ultra high resolution
graphics and super fast BASIC. It
can help you with your personal
finances and budget planning,
made possible by its decimal
arithmetic ability and cassette data
storage capabilities. It can assist you
in school or industry as an ultra

powerful scientific calculator, made
possible by its advanced scientific
math functions and built-in
“immediate’ mode which allows
complex problem solving without
programming! This computer can
actually entertain your children
while it educates them in topics
ranging from naming the Presidents
of the United States to tutoring
trigonometry — all possible by its
fast extended BASIC, graphics and
data storage ability.

The machine can be economically
expanded to assist in your business,
remotely control your home, com-
municate with other computers

and perform many other tasks via
the broadest line of expansion
accessories in the mlcrocomputer
industry.

This machine is super easy to use
because it communicates naturally
in BASIC, an English-like program-
ming language. So you can easily
instruct it or program it to do
whatever you want, but you don't
have to. You don't because it comes
with a complete software library on
cassette including programs for
each application stated above. Ohio
Scientific also offers you hundreds
of inexpensive programs on ready-
to-run cassettes. Program it yourself
or just enjoy it; the choice is yours.

The Superboard II comes fully
assembled and tested. It requires
+5V at 3 Amps and a video monitor
or TV with RF converter to be up
and running. $279.00

Standard Features:

¢ Uses the ultra powerful 6502
Microprocessor.

¢ 8K Microsoft BASIC-in-ROM.
Full feature BASIC runs faster
than currently available personal
computers and all 8080 based
business computers.

¢ 4K static RAM on board expand-
able to 8K.

¢ Full 53-key keyboard with
upper/lower case and user
programmability.

¢ Kansas City standard audio
cassette interface for high
reliability.

¢ Full machine code monitor and
I/O utilities in ROM.

6
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mal Computing is Still Here.

Software:

Ohio Scientific and independent suppliers
offer hundreds of programs for the
Superboard 11, in cassette and mini-floppy
form. Here is a sampling of popular Ohio
Scientific programs for the Superboard II.

EDUCATIONAL PROGRAMS SBI&C1P Price
BASIC Tutor Series SCE-336 $35.00
2 U ard
Mini- ontinents Quiz - . O
Dikrive ey, iom  ip CHTVEE
........ b At rench Dn utor - b
= Serman Tu\t;(r & Drnill SCE-;‘Z g£ Superboard Il
. . . angman (8K) SCE-324 X ified i i .
Direct access video display has 1K Log Tutors 1-3 SCE-44 830 610 Bord ipecilied 'gu‘;';‘;ggig‘ﬁe;‘,‘;"‘ 5279
of dedicated memory (besides 4K m:m Fnl:tri . ggggfg 223 Challenger 1P, 8K static RAM ex-
user memory) , features upper Mathink SCE-337 9.00 pandable to 24K or 32K system tptaL
. Matnix Tutors 1-3 SCE-345 6.50 Accepts up to two mini-floppy disk
case, lower case, graphics and Metric Tutor & Quiz SCE-335 6.50 drives. Requires +5V@ 4.5amps. 298
] ] 5 h Drill & T SCE-352 6.50 ini i = @ B
gaming characters for an effective el Quz SCE-333 g3 MiniFloppyDiskDrive @ oicO
. " S 1
screen resolution of up to 256 x nigiuton(BKINEE S D DOgsoftwarleoanc;ecr:)nrllector cable
3 ' 3 BUSINESS PROGRAMS . ! .
256 points. Normal TV’s with Address Book SCB-523 9.00 Egmgdgble with 61?2‘3<pander
overscan display about 24 rowsof A ene G iR DD
24 characters without overscan up g";“"ﬁllg%(m(t) R, ggggﬁ; g& 630 Board Asspecified in the advertisement. 229
rag onstan prec on = 1 - H A N
to 30 X 30 characters. ;lme (c:;alculaptgroanMs SCB-525 9.00 AC-3P -}Z\I/S?Cinégl;?)t:l?g?IGCk and white 159
ERSONAL . .
0 1E Caaa & SCporos B0 D05 5\ Sume s supply | 7
3 o lorie Counter - 6.50 - .5 amp power supply for
tional Extras Checking A
N g Account SCP-719 9.00 Superboard II. 35
p IF.;oan F;f;dé"-‘le " gg;;i; gg PS-003 Mir?—ﬂoppy power supply. 29
N erson. alendar - g
¢ Available 610 expander board Savings Account SCP-720 g0 ClIPSams ClP/Superboard ll Manual. 8
. GAME PROGRAMS 0S$-65D V3.2 Disk Operating System with
fe?jt(lilres up to 24K static RAM Baseball | SCG-975 §.50 9-digit extdended BtAS]IfC]‘ random 49
iti ini- Black Jack SCG-955 8.50 access and sequential files.
.(a itional), dual mini ﬂo.ppy Civil War 5CG-977 6.50 CS-600 Metal case for Superboard I1, 610
interface, and an OS] 48 line Destroyer SCG-951 6.50 [ e e e[
expansion interface. I et S supplies. 49
Laney SCG.925 gsp CS-610  Metal ca;e for single floppy disk
e Assembler/Editor and E New York Tax SCG-956 6.50 drive and power supply. 49
X ble el et R xtepded p;:ver ' ' SCG-962 6.50 AC-12P Wireless AC remote control system.
Machine Code monitor available. Racer scG-us 6.0 Includes control console, two lamp
pace War H . modules and two appliance
¢ 630 1/0O Expander. Star Trek SCG-946 §.50 modules for use with 630 board. 175
Star Wars SCG-926 6.50
RGB color and NTSC composite Trc-Tac Toe SCG-945 g9 AC-17P  Home security system. Includes
1 ith 15 el Tiger Tank SCG-950 14.00 console, fire detector, window
color outputs with up to 16 colors, protection devices and door unit for
Dual 8-axis joystick interface, AC 610 Board cps gfpwh;th 63({ board. Ztg_
n . Bom ams anual.
remote control interface which -~ Challenger 111 Manual. T

mates with AC-12P, home security
interface which mates with the
AC-17P, 16-line parallel I/O inter-
face, 16-pin I/O bus interface
which allows the connection of
parallel I/O lines or high speed
analog I/O module, or a PROM
blaster or solderless intertace pro-
totyping board, programmable
sound generator and program

To Order:

Or to get our free catalog CALL 1-800-321-5805 TOLL FREE.
Charge your order to your VISA or MASTER CHARGE ACCOUNT
Ohio Residents Call: (216) 464-8047. Or write, including your check
or money order, to the address listed below.

CLEVELAND CONSUMER
E COMPUTERS & COMPONENTS

P.O. Box 46627

selectable mode dhighspeed (" gm o  wu e e S e a2 e e o R 7
printer ports, anrélrerllr;re.lg pee nrder rnrm: Ebﬂ’gb‘r‘é';?s?'é'gwgﬁgms '(,:'Ig\':lg:;l,soshaiz 44146
O Superboard I1 $279. (0 630 Board $229.
(J 610 Board $298. (J AC-3P 12" B-W Monitor $159.

Freight Policies All orders of $100 or more

are shipped Ireight prepaid. Orders of less (O Mini-Floppy Disk Drive $299. [OJCI1P Sams Manual $8.

I |

I |

I I

| I

than $100 please add $4.00 to cover shipping I (Attach separate sheet for other items.) |

costs. Ohio Residents add 5.5% Sales Tax. NAME: I

Guaranteed Shipment Cleveland I iy |
Consumer Computers & Components | ADDRESS:

guarantees shipment of computer systems | CITY a STATE a ZIP o I

within 48 hours upon receipt of your order. : : ) |

Our failure to ship within 48 hours entitles | Payment by: VISA: _ MASTER CHARGE: __ MONEY ORDER: __ I

you to $35 of software, FREE. I b e eleraTit: # l

mmmmn Hours: _ | Expires: Interbank # (Master Charge) |

& Call Monday thru Friday | TOTALCHARGED ORENCLOSED:$_____(OhioResidentsadds s%SalesTox) |

- ' X i | Al orders shipped insured UPS unless otherwise requested. FOB Cleveland, Ohio. I

o e cmm e e e v e e S S S e S— — —— — A E— — ——
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Editorial

Over the Horizon

WITH 1980 ending, it's already clear
that we have a ot to look forward
to in electronics. Change is in the works.
Will the AM stereo fracas be resolved
in "81 by the FCC, which originally ac-
cepted a proposed system and is now
taking a second look? Will the EIA set
siandards for Teletext, Prestel or what-
have-you so that we can all have access
to a full home information service? Will
new video cassette recorders encroach
on the present market? On this score,
Sony recently revealed a prototype of an
all-in-one camera. And already in some
retail stores is Technicolor’'s Funai
VCR, which resembles a shoulder-strap-
hanging audio recorder and uses a new-
format tape that’s as small as an audio
cassette.

Will standard TV services be expand-
ed, based on the recent FCC proposal to
allot several new vhf channels? How will
the independent telephone-instrument
makers fare now that the Bell system is
selling telephone equipment as well as
leasing? Will the fact that a California
court held that home video recording of

TV programs is not covered by the copy-
right statute so long as it doesn’t violate
exclusive rights to distribute copies, per-
form publicly, et al, spill over into direct
reception of satellite TV signals? After
all, passive reception is not illegal ac-
cording to the Communications Act. Or
is it? Furthermore, competition from
video disc machines and software will
harden in 1980 as companies like Mag-
navox and Pioneer expand their product
distribution and RCA launches its Se-
lectavision model.

In the color TV field, look for larger
screens (Sony has a 26-inch-diagonal
model) and increased interest in projec-
tion TV models. And for commercial
purposes, wide-screen color video from a
projection system that can be adjusted
electronically to Cinemascope propor-
tions (1 to 2.35 ratio compared to the
standard aspect ratio of 1.33) may well
be introduced.

A boom in home computer time shar-
ing is anticipated. Predictions are that,
perhaps, 100,000 subscribers will be us-
ing the telephone lines for this purpose

by the end of the year. Will the 8’ disk
systems push aside the minifloppies?
Will memory-chip prices continue to be
so cheap?

The battle for our electronics future
has already begun. Expect AT&T and
other biggies to play a major role in the
electronic home information/entertain-
ment area. Look, too, to the cellular mo-
bile radiotelephone market to be com-
monplace down the road. And I really
mean “road,” since radiophones will be-
come common fixtures in automobiles
during this decade. Tokyo already has
such an operational system and is ex-
panding it to Osaka, while AT&T is still
experimenting with the system in Chica-
go. Watch Oki of Japan and Motorola,
among others, moving in on the market,
especially with a portable (800-MHz)
radiophone.

And, finally, if protection against
computer crime and abuse isn’t fought
with intelligence and serious efforts, the
timebomb it represents can cause disas-
trous results to industry, commerce, in-
dividuals, and our military posture.

(bt Jalikog

Beason’s Yreetings
d

an
Happy New Year

JOE MESICS
Publisher

N ARTHUR P. SALSBERG
Editorial Director

HAROLD A. RODGERS
Executive Editor

LESLIE SOLOMON
Senior Technical Editor
JOHN R. RIGGS
Managing Editor

EDWARD |. BUXBAUM
Art Director

ALEXANDER W. BURAWA
Features Editor

JOHN J. McVEIGH
Technical Editor

ANDRE DUZANT
Technical lHlustrator

CARMEN ROBLES
Production Editor

JEFF NEWMAN
Editorial Assistant

Contributing Editors
Carl Warren, Stan Prentiss
Glenn Hauser, Jullan Mirsch, Forrest Mims

MARIE MAESTRI
Executive Assistant

OLIVIA WILSON
Promotion Coordinator
PEARL HARRINGTON

Assistant to the Publishing Director

SIDNEY HOLTZ
Publishing Director

Popular Electronics’

Editorial and Executive Offices
One Park Avenue

New York, New York 10016
212 725-3500

Publisher
Joe Mesics
212 725-3568

New York Office
Advertising Manager:
Richard Govatski (725-3939)

Eastern Advertising Manager
Bonnic B. Kaiser (725-3580)
Richard B. Eicher (725-3578)

Midwestern Office

Suite 1400, 180 N. Michigan Ave.,
Chicago. 1L 60601 (312 346-2600)
Sales: Ted Welch

Western Representative

Norman S. Schindler & Associates. Inc.
7050 Owensmouth Ave., #209 :
Canoga Park, CA 91303 (213 999-1414)
Sales: Norm Schindler. Jon Marshall

Representation In Japan

James Yagi

Oji Palace Aoyama

6-25. Minami Aoyama, 6 Chome, Minato-Ku
Tokyo, Japan (407-1930/6821. 582-2851)

meoricanPRadinHistary Com

Ziff-Davis Publishing Company

Philip B. Korsant President
Richard Friese Senior Vice President
Phillip T. Heffernan Senior Vice Pres.dent
Sidney Holtz Senior Vice President
Edward D. Mubhifeld Senior Vice President
Philip Sine Senior Vice President
Albert S. Traina Senior Vice President
Robert Bavier Vice President
Paul Chook (Research) Vice President
Baird Davis (Production) Vice President
Edgar W. Hopper (Marketing) Vice President
George Morrissey Vice President
Selwyn Taubman Treasurer
Bertram A. Abrams Secretary
W. Bradford Briggs Vice Chairman
Ziff Corporation

William Ziff Chairman
I. Martin Pompadur President
Hershel B. Sarbin Executive Vice President
Furman Hebb Vice President
Bruce Maggin Vice President
Lawrence Sporn Vice President

Editorial correspondence: POPULAR ELECTRONICS, | Park
Ave., New York, NY 10016. Editorial contributions must be accom-
panied by return postage and will be handled with reasonabie care;
h . publish no responsibility for return or safety of
manuscripts. art work, or models submitted.

The publisher has no knowledge of any proprietary rights which
will be violated by the making or using of any items disclosed in this
[LTN

Curs’’ Member Audit Bureau

of Circulations

POPULAR ELECTRONICS



It started with the Bone Fone. And this very
unusual stereo system has created a whole
new series of products.

The Bone Fone is an AM/FM stereo radio
that drapes around your neck like a scarf. Two
speakers, placed near your ears, not only

provide excellent stereo separation, but
vibrate slightly through your bones to give you
the same sensation as standing in front of your
home stereo system.

UNEXPECTED APPLICATICNS

Shortly after it was introduced, the Bone
Fone became a very popular product for a
variety of reasons. A lady in Helena, Montana
who bought the unit for her son told us, “It's
made a significant contribution to my sanity.
No more rock n' roll blasting through the
house, the sound goes where my son goes.”

A jogger in Rowlett, Texas wrote us
“Amazing separation, fantastic stereo re-
sponse, helps my jogging tremendously. |
wasn't really expecting this type of quality
through a magazine ad at this. price.”

But one of the most unexpected letters
came from a man in Belle Center, Chio. “You
don't have to be young and jog to enjoy Bone
Fone. You see, I'm 73 years old. | just sit and
listen.”

LETTERS EVERYWHERE

Letters have come from mailmen, roller
skaters, skiers, cyclists, motrocycle enthusi-
asts, hikers and even people who listen to the
Bone Fone stereo while walking theirdog. The
Bone Fone appeals to practically every
American.

The Bone Fone was designed by an engi-
neer who wanted to listen to good stereo
music without carrying heavy box radios or
bulky headphones. Headphones block out all
other sounds—even warnings which could be
dangerous outdoors, and box radios are
heavy and disturb those around you. So he
invented the Bone Fone—"the stereo sound
you wear around.”

Weighing only 17 ounces and powered by

4AA cell batteries the Bone Fone stereo pro-
vides a sound that would be impossible to
describe in an acvertisement. The cliche,
“you've got to hear it to believe it,” certainly
applies here. Anc for $69.95 it's the lowest
priced stereo entertainment product available.

But what about the gport enthusiastwho can
care less about steren music? Or the person
who wants justthe news? Or simply the person
that justiistens to AM radio and doesn’t wantto
spend $69.95?

The Bore Fone drapes around your neck like
a scarf and has a sound that you find incred-
ible when ycu first hear it.

~ Enter NUTS! NUTS is the AM version of the
Bone Fcne for sports nuts, news nuts, jogging
nuts or anybody who wants a low cost Bone
Fone without FM or stereo. NUTS sells for
$39.95 complete with two speakers and a
strap that firmly attaches the unit to you for any
physical activity.

Sitting at a football game, walking your dog,
jogging—NUTS gives you a convenient way to
listen to music, news and sports without
paying a premium for stereo.

But the Bone Fone spinoffs don't end there.
There's the Neck Fone—a device you place
over your shoulders and plugs into your home
stereo system. This lets you enjoy your home
stereo without disturbing those around you
and without the bulk of headphones. The Neck
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Bone

Fone
Clone

If you thought the Bone
Fone was great, wait

until yvou hear what's new.
‘Here’s the latest on the
Bone Fone spin-offs.

Fone sells for $24.95.

So there you have it. Three exciting
products—Bone Fone, NUTS, and the Neck
Fone—three unusual solutions designed to
solve any gift-giving problem.

LOWEST-PRICED STEREO

Compare the Bone Fone price with any
box radio, stereo system or even the new $200
Sony Walkman. The Bone Fone is the lowest:
priced quality personal stereo system you can
buy. It is also safer than headphones as it
leaves you free to hear the sounds around you
and keeps you in touch with the environment.

To order any of the above products, simply
send your check or money order for the
amount listed above plus $2.50 for postage
and handling (lll. residents add 6% sales tax)
to the address below, or credit card buyers
may call our toll-free number below. Each unit
is backed by a 90-day limited warranty and a
service-by-mail facility as close as your mail-
box. Service should rarely be required as the
units use solid-state components and are
designed to take rugged treatment. JS&A is
America's largest single source of space-age
produsts —further assurance that your modest
investment is well protected.

The Bone Fone started a small revolution.
Be part of that revolution with the space-age
way to listen to music, news and sports. Order
a Bone Fone product at no obligation, today.

DeptPE One JS&A Plaza
Northbrook, 1ll. 60062 (312) 564-7000
Call TOLL-FREE ........ 800 323-6400
Inlllinois Calt.......... (312) 564-7000

©JS&A Group,Inc.,1980




“Herée’s the best
news yet about
Fluke Digital
Multimeters.

Now you can

carry one
home.”

O e

Right now, in selected electronics
supply stores across the country, Fluke is
introducing a new line of low-cost DMM’s:
the Fluke Series D. With their distinctive
dark cases and full range of accessories,
these five DMM’s are designed to meet
the test and measurement needs of the
uncompromising service technician, home
hobbyist, student or working engineer.

Fluke perfected the handheld DMM
and set tough standards for accuracy and
reliability that have made analog meters
obsolete, and other digitals seem clumsy
by comparison.

You've probably heard about their
superior electrical performance, mechanical

ruggedness and environmental endurance.
And now you can see for yourself at

your favorite electronics dealer why Fluke |
DMM’s have become the professional’s
choice the world over.

Series D Handheld Models.

D 800: Fluke's lowest-priced DMM, easy
to operate, with six functions, 24 ranges
and 0.5% dc voltage accuracy. Guaranteed
a full year by Fluke. A sure-fire solution
to basic measurement needs. $125.*

D 802: Basic dc accuracy of 0.1% and
conductance for high resistance measure-
ments to 10,000 MQ make this multimeter
a solid price/performance value. $179.*
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If your dealer doesn’t carry Series D Multimeters
yet, call this number. We'll be happy to tell you

who does. 1-800-426-9182

maaric oD odiglliciar
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D 804: A powerful, versatile handheld
DMM with nine functions, 26 ranges, 0.1%
basic dc accuracy and more. Direct
temperature readings in °C with K-type
thermocouples; peak hold on voltzge and
current functions; even an audible :ndicator
for instant continuity and logic lev=l
detection. Available January 1981. $229.*

Series D Bench/Portables.

D 810: By means of a Fluke-built hybrid
converter, this multi-purpose DMM delivers
True RMS measurements of ac voltage and
current with speed and precision. Also
features conductance, 0.1% basic dc accuracy,
an extra 10A range and diode test. $259.*
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D 811: Same performance featares as
the D 810 with the added conwvenience of
battery power. Rechargeable “C” size Ni-
Cad atteries deliver up to 40 hours
contiruous operation. $299.*

Series D Accessories.

A wide range of accessories to =xtend
the measurement capabilities of your
Series D Multimeter is available, including
temperature and current -probes, carrying

cases, deluxe test leads and thermocauples.

With Series D Multimeters so €asy to f“’:l“ the UI)UMM;&’
find and economical to own, Fluke has €ader in A5
made selecting the right DMM muca simpler: Now we've -deSIgned
This s your opportunity to ow:1 a Fluke. one for you.
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Home Electric Control
System

Pittway Corp: has introduced its First Al-
ert Home Command Center, a micropro-
cessor-based system that employs existing
house wiring to control remote electrical
devices. The system consists of the Model
HC8600 Programmable Home Command
Center (with a 2l-key keyboard) and
three types of satellite modules: Model
HCB8610 lamp/dimmer module; Model
HC8611 appliance module; and Model
HC8612 wall switch/dimmer module.
Command signals generated by the. cen-
tral module cause any of a number of sat-
ellite modules to turn an electrical ap-
pliance plugged inte it on or off. Ap-
pliances can be programmed to turn on or
off at any time of the day or week. Dim-
ming of lamps can be controlled to a pre-
selected level. The central module in-
cludes a digital clock, keypad, ambient-
light display compensation, and a 9-volt
battery backup system that prevents loss
in the module’s
memory. It also notifies the user if a com-
mand cannot be executed because of ap-
pliance failure or some other reason.
CIRCLE NO. 88 ON FREE INFORMATION CARD

has A e — S ——————_ )
JVC Digital AM/FM
Stereo Receiver

Digitally synthesized tuning and digital
frequency display are featured in JVC's
new Model R-S55 AM/FM stereo receiv-
er. Three tuning modes are offered: step-
wise through the FM and AM bands,
scanning to locate stations whose signals
are strong enaugh for superior fidelity,
and instant recall of any preprogrammed
stations—seven AM and seven FM. A
phase-locked loop is used in the FM-ster-
eo decoder, and direct coupling is used
throughout the amplifier. Specifications:
Amplifier—40 W minimum continuous
output power into 8 ohms from 20 to

. &

20,000 Hz at no more than 0.03% THD
(0.003% average at | kHz into 8 ohms)
88 dB A-weighted S/N; 20 to 20,000 H=
+0.5 dB frequency response through
phono input. FM tuner—12.1 dBf (1.
uV) sensitivity; 0.3% average distortion:
68 dB stereo S/N; 45 dB stereo separa-
tion; 65 dB alternate-channel selectivity.
$399.95.
CIRCLE NO. 89 ON FREE INFORMATION CARD

Logic Probe and Pulser

The PRB-1 Digital Logic Probe from OK
Machine and Tool Corp. detects pulses as
short as 10 ns and has a response to 50
MHz. It also has automatic pulse stretch-
ing to 50 ns, and is fully compatible with
RTL, DTL, TTL, MOS, CMOS, and mi-
croprocessor logic families. Input imped-
ance is 120K and overvoltage protection
is 200 V. $36.95. The PLS-1 Logic Pulses
can superimpose a dynamic pulse train
(20 pps) or a single pulse into the circuit
node under test. Each pulse is either high-
or low-going at 2 us width. Pulse polarity
is automatic. $48.95.
CIRCLE NO. 91 ON FREE INFORMATION CARD

Low-Cost Sinclair
Computer

The new $199.95 Model ZX80 compact
micro from Sinclair Research Ltd. mea-
sures only 9" X 7' X 2" and weighs 12
oz. All it needs is a TV receiver and cas-
sette recorder to get you up and running.
Program entry is via an alphanumeric
touch-sensitive keyboard that features
single-stroke key word entry. A single
ROM contains the BASIC interpreter,
character set, operating system, and mon-
itor, and there is 1K byte of RAM. Every
statement line is automatically checked
for syntax before use in a program. The
black-and-white on-screen display con-

AmericanRadioHictory Com

sists of 24 lines of 32 characters each, and
24 graphic symbols are available. Graph-
ics and alphanumerics can be displayed in
reverse video. Comes with a 130-page in-
struction manual.

CIRCLE NO. 92 ON FREE INFORMATION CARD
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Deluxe Yamaha
Turntable

The deluxe Model PX-2 single-play turn-
table from Yamaha features microproces-
sor control, tangent-error-reducing linear
tracking tonearm system, and a newly de-
signed Optimum Mass tonearm. The
tonearm is said to dramatically reduce
resonance in the audio range and increase
the tracking ability of the cartridge. Tone-
arm resonance is tuned to 12 Hz, below
human hearing and above the frequencies
of record warps. Height of the tonearm is
adjustable. In addition, the drive fcontrol
system uses a crystal-referenced phase-
locked-loop servo and coreless motor. Its
controls are outside the dust-cover area
for convenient access. Specifications:
0.15% or less tracking error; 80 dB S/N;
less than 0.01% wow and flutter. $900.
CIRCLE NO. 93 ON FREE INFDRMATION CARD

License-Free
Transmitter Kit

Palomar Enginears
= 1750 Meter Transmitter [

L! 8 e H

Palomar Engineers has introduced a new
transmitter in kit form that operates on
the license-free 1750-meter (160 to 190
kHz) experimenters’ band. The main
transmitter assembly contains active r-f
circuits, power supply, and a control pan-
el. An antenna tuner assembly mounts re-
motely at the base of the antenna. (FCC
regulations limit total antenna length—
including that of any transmission line
used—to 15 meters.) Rated input power
to the final active stage of the transmitter
is one watt, the maximum allowed by
FCC regulations. Difficult assembly and
wiring steps, including the winding of
Litz-wire inductors, are performed at the.
factory. Wiring the kit is said to take
approximately one hour. Palomar Engi-
neers designed the transmitter for CW op-




Now there’s a time-
keeper that makes even
the fanciest alarm
watches seem ordinary.

[t not only replaces one alarm with 12—
but provides you with real melodies, not
beeps or buzzes.

And this sweet sounding genius by
Casio, available through The Sharper Image,
is only $69.

7 days. 7 symphonies.

This unusual electronic watch/stopwatch
features 12 computer synthesized melodies—
every one engineered to help you cope with
the busiest personal schedule.

Every day of the week you'll have
at your disposal a dif-
ferent symphonic daily
alarm, to bring attention
to important daily
events—any minute
you choose.

For example, you
can wake up to American

Set it months in ad-
vance—a visual and
audible reminder of @
birthday to remember.

THE FARTHEST A WATGH i
TOORGANIZE YOUR LIFE.

Patrol on Monday, keep
Thursday appointments
with the help of a French =i

folk song, and organize
your Sundays around a
Schubert masterpiece.
Easily presetting every
alarm with the press of

Two additional pro-
grammable date
alarms help you re-
member everything
from appointments to
anniversaries.

a button. = =
If you wish, this 07101
orchestral wonder can oL

also measure every hour
with a 2 tone chime.
Even tell you it's lunch-

A tiercely
talented stop-
watch, count-

time the way London's e o )
Big Ben would—by play- changeover

button round

out Casio's excep-
tional timekeeping
features.

ing Westminster Chimes
at 12 noon.

By the way, every
note is a faithful recon-
struction of a true musical pitch, and
enriched with vibrato. Then visually repro-
duced right on the face—thanks to a moving
11-note musical display (and of course, any

or all of the melodies can be programmed
DECEMBER 1980

simply help organlze your
calendar. Eac

clearly heard through the
front mounted speaker.

for total silence).
Reminders for the future.

Daily wake-up/appointment alarms are
only a small part of this instrument's one-of-a-
kind organizing talents.

Imagine a timepiece that reminds you of
important dates—as they approach—with the
help of two preprogrammable date alarms:
The Maine Fight Song or Wedding March
(incidentally, that latter melody sees to it you
remember your anniversary before someone
special has to remind you).

You'll also get advance notice of birth-
days with a melodic rendering of Happy
Birthday (like the date alarms, it comes on
every hour, and each time you check the
date). And all these tunes can be preset up
to a year in advance.

If you like, this extracrdinary minstrel
will even play Jingle Bells every Christmas—
automatically.

Want to show off Casio’s musical magic
without waiting for an
alarm? Any of its
dozen meladies can
be instantly brought to
life with the touch of
a button. And silenced
with the touch
of another.

Count up.
Count down.
Count anything.

In addition to
helping you organize
your days, this gifted
chronograph boasts
some equally excep-
tional timekeeping
traits.

Press one button,
for example, and its continuous hour/minute/
second readout turns into a day/date calen-
dar display with auto end of month adjustment.

Press another, you get one of the most
complete stopwatch capabilities we've ever

12 ditferent melo-
. dies (including seven
" dally alarms) to wake
you, remind you, or

note is

AmericanRadioHictory Com

seen. Featuring up to
1 hour of 1/10 second
timing, laps, 1-2
finishes, 1 minute interval beeping and a
“pip” signal to confirm starts and stops.

You can also set in motion a 1 second
to 59.59 minute countdowr. timer—ideal for
tallying cooking time, the minutes on your
parking meter, or anything you like. Upon
reaching zero, the timer alerts you with ten
seconds of chimes. Then measures overtime
—automatically (to 59.59 minutes).

This Casio wizard even lets you choose
between 12 or 24 hour time. Recording both
formats with + 15 second-a-month accuracy.
And displaying them in large, easy to read
liquid crystal digits (there's also a handy
panel light, for night viewing).

We introduce it. We guarantee it.

When we first heard that the engineers
at Casio were on the brink of perfecting a 12
alarm musical chronograph, we had hopes
of being among the first to offer it.

And now that's a reality.

Because this $69 maestro is already
available through The Sharper Image. And
to be assured earliest delivery, please order
yours now. As always, we guarantee your
satisfaction; if not delighted with your new
Casig, return it within two weeks for a full
and courteous refund. Battery included. One
year manufacturer’s warranty also included.

Call now for a no-risk recital—your first
step in getting organized.

ORDER TOLL FREE.

Please order product #244. Credit
card holders may use our toll free num-
ber below. Or send check for $69 plus
$2.50 delivery, and $4.48 sales tax in
California. Please mention this magazine.

800 227-3436
In California 800 622-0733

THE SHARPER IMAGE

260 California St., San Francisco, CA 94111

(415) 788-8880 ©1980 The Sharper Image 13
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eration, but reports that it can easily be

amplitude-modulated. Operating frequen-
cy is determined by a plug-in quartz crys-
tal (not supplied). $145.

CIRCLE NO. 94 ON FREE INFORMATION CARD

Satellite TV Receiver

International Crystal Manufacturing Co.
announces the availability of its Model
TV-4300 microwave receiver. It tunes 24
channels used for satellite TV downlinks
in the 3.7-to-4.2-GHz band, according to
the manufacturer, and includes a low-
noise amplifier (LNA), a tuner with afc,
control circuits, and a power cable. All
output levels are said to be compatible
with video-monitor and video-recorder in-
puts, with dual audio outputs at standard
frequencies of 6.2 and 6.8 MHz. Options
include alternate audio-output frequen-
cies, selectable audio outputs, stereo audio
outputs, and remote tuning control.
$995.00
CIRCLE NO. 95 ON FREE INFORMATION CARD
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Improved Discwasher
¢ Record-Care System

s

The D4 System, consisting of a reformu-
lated record-cleaning fluid and a rede-
signed fabric in the familiar walnut han-
dle, is the successor to Discwasher’s D3
System. The D4 fluid has been designed
to prevent damaging stabilizers in the
high-grade vinyl used in record discs. It is
said to be temperature stable and to offer
enhanced micro-dust suspension. The pad
itself is composed of softer fibers. Bonded
with better slant stability, the fibers are
claimed to attract and hold micro-dust
even when dry. When used with the D4
fluid, the pad dries the disc faster and
more completely than its D3 predecessor.
$16.50.
CIRCLE NO. 96 ON FREE INFORMATION CARD

Creatavision
Projection TV Kit

VSR Sales Corp. offers two projection TV
kits—the Creatavision 1V, which has a
four-foot diagonal screen, and the Crea-
tavision V, whose screen measures five
feet diagonally. Both models are designed
to project the image developed by a 13-
inch television receiver (not supplied), but
the manufacturer claims that they are
compatible with some 12- and 15-inch re-
ceivers as well. Polarity of the horizontal
and vertical deflection-yoke windings of
the receiver to be used must be reversed
since the system employs refiected front
projection. Both models employ one pro-
jection tube (f/1.3 Fresnel lens) and
curved screens. Construction consists of
assembling the walnut-grain cabinet,
placing the receiver inside the cabinet,
and mounting the curved screen on top of
the cabinet. Cabinet size is 32"W X
20D X 54"H (4-ft. screen). Model 1V,
$499; Model V, $599.

CIRCLE NO. 97 ON FREE INFORMATION CARD
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TX-80 Printer Graphics

The GRAFTRAX from Epson America, Inc.,
is a high-resolution, bit-plot graphics add-
on for the Epson TX-80 dot-matrix print-
er. Using a PROM, the system timing is
arranged so that each seven-bit word
causes the head to print at one dot position
for a total of 480 dots per line. The length
of a line feed is software definable in 255
steps of 0.007"' each. Form-feed recogni-
tion is implemented with form lengths ad-
justable from one to 255 lines. The skip-
over perf function allows size of print field
to.be adjusted from one line to a full page.
Other GRAFTRAX features include an Ap-
ple screen dump routine and its source
code. $99.
CIRCLE NO. 98 ON FREE INFORMATION CARD
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Heath has introduced two new digital fre-
quency-counter kits. The IM-2400 hand-
held counter operates from 50 Hz to 512
MHz. It features a 7-digit 3’ LED dis-
play, a 10-MHz crystal-controlled time-
base and a 10-ppm temperature stability.
A sensitivity of 10 mV is claimed. Size is
only 158""H X 338""W X 833"'L. $139.95.
The IM-2410 Portable Frequency Coun-
ter operates between 10 Hz and 225 MHz
with a 10-ppm temperature stability. This
unit features an 8-digit display and comes
in a durable metal cabinet with RFI
shielding. A pivoting stand and locking
swing-down bail place the displdy at a
convenient viewing angle. $119.95. Op-
tions include the PS-2404 Eliminator/
Charger for the IM-2400 and the SMA-
2400-1 Swiveling Telescopi¢c Antenna.
CIRCLE NO. 90 ON FREE INFORMATION CARD
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Thermal Monitor for
Wood Stoves

The Fire Fly® by Vine Valley Research is
a solid-state thermal monitor that is said
to detect build-up of excessive tempera-
ture in the stovepipe of a wood stove. It is
intended to warn the user that fuel con-
sumption has become excessive because
the stove’s damper has been left open too
long. A remote thermal sensor attached to
the stovepipe and connected to a control
unit by a six-foot cable triggers the con-
trol unit when it detects a temperature of
500°F. A LED and an audible alert indi-
cate excessive temperature. Operating
power is from a nine-volt battery. $29.95.




TALKING

TIME

Now a breakthrough in

Speech Technology
gives Time A Voice.

Rapidly emerging electronic progress
in solid state speech synthesis brings
micro computer generated speech to
timekeeping.

In the fall of 1978, Texas Instruments
engineers developed ‘‘Speak and
Spell”™, an electronic spelling aid with
speech generated entirely by a tiny elec-
tronic micro computer chip. In 1979, talk-
ir:jg language translators were introduc-
ed.

Today, most semi conductor houses
around the world have major research ef-
forts in solid state speech synthesis. In
the next few years many new speech pro-
ducts will reach the marketplace. Now
there is Talking Time. One of the first to
be introduced, it may be the most useful
and unique.

No Recorder—No Pull String

Like R2D2 in Star Wars, Talking Time
seems to spring to life when speech syn-
thesis and quartz timekeeping
technologies come together. There are
no recorders or talking doll pull strings in
Talking Time, only solid state elec-
tronics. Electronics that are on the
leading edge of both technologies. The
forerunner of things to come. Here’s how
it works.

Micro Computer Brain to Slight
Japanese Accent

Humans produce speech in much the
same way that Talking Time does. Our
brain sends nerve impulses to our jaw
and chest, for our mouth to move and our
lungs to push air across our voice box.
Talking Times’ single micro-
processor chip sends electrical impulses
digitized into speech patterns to an
audio loud speaker. The loud speaker
vibrates and out comes a clear voice that
says “Attention please, it's now six
o'five, please hurry”’—with a slight
Japanese accent. Talking Time is made
by Sharp Electronics, a leading elec-
tronics company in Japan. So finely pro-
cessed is the speech synthesis that you
will swear it seems to speak with a slight
Japanese accent. Texas Instruments
Speech products are said to have a
Texas drawl. Perhaps it's our imagina-
tion. You can decide for yourself.

QD (e i 0 s AM
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Single Microprocessor Chip generates signals

that both speak with slight Japanese accent,

and time with quartz accuracy.

No Heart Failure with this Alarm

An effective alarm with a snooze

feature that reminds you any minute of a
24 hour day. First a chime to get your at-
tention, then, “It's now six o'clock,”
followed by a rousing melody over Talk-
ing Time’s loud speaker. After a 5 minute
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snooze, Talking Time warns you, “Atten-
tion please, it's now six o’five, please
hurry.” It warns you again after 10
minutes, foud enough to wake even a
sound sleeper, but pleasant enough not
to give you heart failure.

Desk Top Reminder

Talking Time is ideal as a personal
reminder. A perfect gift for that busy ex-
ecutive who is engrossed in work and
forgets the time. In the Time Announce-
ment Mode you’re reminded automatical-
ly, every 30 minutes by, “It's now two-
thirty p.m.” If you want more reminders,
choose the Elapsed Time Mode. Select 1,
5 or 30 minute intervals. Talking Time will
announce each interval with “Five
minutes elapsed, then *‘ten minutes
elapsed,” etc. No more missed meetings
or appointments—Talking Time is Here!

Jogging Companion

Talking Time is small enough to be a
handheld or pocket jogging companion.
In the Stopwatch Mode, it's a stopwatch
with one second precision and
automatic as well as manual operation.
In manual it announces the elapsed time
at the push of a button for 10 full hours.
When in automatic, it announces the
elapsed time automatically every 10
seconds. During your entire run, Talking
Time keeps you informed. You never have
to break stride to look at your watch.
Comes with a hand strap so it’s easy to
carry.

Interval Timer to Space Work or Fun

Talking Time is great for a periodic
check against how much time has elaps-
ed on a given task. Speed up or slow
down as necessary. Production super-
visors, doctors, and engineers, anyone
with critical time measured functions to
perform, find it useful. Pilots can use itto
call out elapsed time every 10 seconds
while they shoot approaches. Talking
Time has both performance and func-
tions unheard of even one year ago. The
voice adds usefulness, which we think
you'll agree, can only be described as
Revolutionary.

Superb Chronometer That Can
Keep Its Mouth Shut

Talking Time is a great chronometer in
its own right. Its famous quartz accuracy
is unsurpassed by chronometers costing
$200 or more, but with half the functions.
It has a large easy-to-read liquid crystal
display (LCD) with 8 digits. A welcome
relief for anyone who has poor eyesight.
With Talking Time you hear as well as
see the time. If you want silence,
however, just tell it to keep its mouth
shut. It won't let out a peep. You can still
use it for its unsurpassed timekeeping
accuracy.

CIRCLE NO. 39 ON FREE INFORMATION CARD
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A miniature marvel of
microcomputer speech and
timekeeping technology. it

measures only 4%z x 7/8 x 2 3/8.

Talking Time is easy to set in all
modes, since it talks to you as you go
along. You can keep track of what you're
setting and how to do it. It may not be
foolproof, but it's close.

Talking Time is worth its price as a
superb clock alone. Its uses seem
endless. It may add a whole new dimen-
sion to time. But don't take our word for
it. Find out for yourself! -

30 Day No-Risk Trial

To prove to you that Talking Time is
everything we say, we offer it for 30 days
at no risk. If during 30 days from receipt,
you are unhappy with Talking Time for
any reason, return it for a prompt refund
of 'your purchase price. What have you
got to lose?

One Full Year Warranty

Talking Time is ail solid state. It should
give you years of trouble free operation.
if, in the unlikely event, anything should
go wrong, it is warranted for one full year
by Sharp Electronics. Talking Time
comes complete with 2 AA batteries and
handstrap. Under normal use, batteries
should last for one year or longer.

To Order
Just fill in the order form and send it
along with check or money order to our
address. For even faster service credit
card customers can call our Toll Free
number listed below. Order yours today!

"~ MEDIA MARKETING |
10155 Plano Road e« Dallas, TX 75238 [

___Yes, send me Talking Time with a 30 day no- |
risk return at $89.95 plus $3.00 delivery.

| ___ SAVE $10.00 Send me two Talking Times at i
$84.95 ea. plus $2.00 ea. delivery. |
i

___SAVE $30.00 Send me three Talking Times at
$79.95 ea. plus $1.50 ea. delivery

Texas residents add 5% sales tax.

|

|

|

| Name
| Address
lcity
|

|

|

|

|

i

|

|

|

|

State Zip |
rCheck of M.O. Enclosed :
|

|

i

|

|

For even faster service, charge to:
MMC/Visa — Expires____

| Account #
| Signature

| Order Toll Free 1-800-527-7066.
| In Texas call COLLECT: 214-349-3120. PE-120 |




Address: Vine Valley Research, 1220
East Lake Rd., Middlesex, NY 14507.

Vhf/Uhf Beam Antenna

The Scanier Beam by Grove Enterprises
is a seven-element log-periodic dipole ar-
ray intended primarily for vhf/uhf public-
service-band monitoring applications.
Grove En-erprises repor-ts thet the anten-
na can also be.used for transmission and
reception Jf signals in the 144-, 220-, and
420-MHz amateur bands. Rated gain in

Stocking Stuffers (continued)

the high vt f and the uhf bands is approxi-
mately 8 dB over a half-wave dipole;
front-to-back ratio, 15 dB; and average
VSWR. 1.92:1. On the low vhf band, the
antennz is said to function as a dipole.
When the Scanner Beam is mounted in
the vertical plane. it is vertically polarized
and, on the low vhf band, offers omnidi-
rectional response. A supplied offset
mount pe-mits the installation of the
Scanne: Bzam at other than right angles
to the mast for satellite reception. Con-
struction materials include aluminum
tubing, ABS Cycolac insulators, and a

"4

. ME=NNE VIS TYPE IV

MEEBEE pHONO CARTRIDGE

For ail_t"te facts
circle 50 on
tree information card

not simply a “cartridge”...
but an innovative playback system

@ Dynamic Stabilizer Suspe-ced
from two viscous-damped tear-
iIngs, acte lixe a shock absorber to
maintain 2 constant cartridce-to-
record distance and uniform: track-
ing force; e'iminates record Jroove
skipping caused by warp; cash-
ions the stylus from accidenta
damage.

@Electrostatic Neutralizer 10,000
conductive graphite fibers discharge
static eleztric ty from the record dur-
ing play. Eliminetes attractio of dust
and tracking force variations caused
by static zrarges.

HyPerelﬁptical Tip Elongated,
unttorm grocve contact redices
harmonic anc intermodulaticn dis-
tortion by as mech as 25% aver
conventienal Eiliptica! or long
contact tos.

Tel2scoped Shank Great y improves
trackability at the crit cel middle and
hign frequences. Lowest effective
mass, with 10 3acrifice of necessary
stifiness or strength.

{1 Tw)-Function Bearing Unique
bearing systen is optimized for both
low frequericies and high frequen-
cies indepencen:ly. Enhances
treckability ac-oss entirs audio
sgectrum.

@Laminated Core Low-loss, lami-
nat=d electromagnetic structure
provides cons stently flat frequency
resoonse, exceptional channel sep-
arazion, higher signal level output.

S1CENUINE |

i SHURE §

Shure Brothers Inc., 222 Hartrey Av2., Evansten, IL 60204
Nanusacturers of high fidelity componz2nts, microhotes sound systems

and -elated circuitry.

AmericanRadioHistorv.Com

| can handle from 10 to 250 watts of input

four-foot enamel-painted boom. Included
is a 4:1 balun transformer which permits
direct connection to a 50- or 75-ohm coax-
ial transmission line. $39.95 plus $4 ship-
ping and handling charge. Address: Grove
Enterprises, Inc., Rte. 1, Box 156B,
Brasstown, NC 28902.

Fidelity Electronics
Chess Printer

The Challenger Printer by Fidelity Elec-
tronics, Ltd. is an accessory designed for
use with the company’s Chess Challenger
electronic game. The Challenger Printer
records black and white commands on
2Y4"" wide thermal paper. It can also show
current board positions by printing a
graphic display of black and white pieces
in their actual locations. The Challenger
Printer is connected to the Chess Challen-
ger by means of a cable and a jack
mounted on the back of the Chess Chal-
lenger. It derives operating power from a
wall-mount transformer (supplied).
CIRCLE NO. 100 ON FREE INFORMATION CARD
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ADC Subwoofer &
Satellite Speaker
System

ADC's Model B300 subwoofer is designed
to respond to audio signals in the 27-to-

200-Hz range, while the B410 full-range
satellite’s rated ‘requency response is 65
Hz to 17 kHz £ 1.5 dB. The subwoofer’s
12" acoustic-suspension driver has its own
120-watt power amplifier built into the
cabinet. The B410s can be used as satel-
lites for the B300 or as independent two-
way acoustic-suspension systems. They

power and cross over at 1.2 kHz. $599 for
B300; $185 each for B410.
CIRCLE NO. 99 DN FREE INFORMATION CARD
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Are the very high frequen-
cies disappearing from your
cassettes as you play them?
Friction within your cassettes
may be erasing your crystal
clear highs even as you are
reading this ad.

DAK developed a jam proof cassette
for professional high speed duplicators
and in the process we discovered why
recordings that sound great when you
make them, may sound less than great
in just a short while.

Here‘s a chance to try DAK ML90s
risk free and as an added bonus, to
improve all of your recordings, you get
the DAK 8 Field Eraser for only $5.

HIGH FREQUENCY PROTECTION

Cassette tape is basically plastic. As
it winds within the cassette, friction
causes the build up of static electricity,
much as scuffing your shoes on a carpet
in dry weather.

To make the tape run smoothly and
freely inside the cassette, DAK develop-
ed special torque control liners with
spring loaded ridges to guide each layer
of tape as it winds.

We coat these liners with a unigue for-
mulation of graphite and a chemical
called Molysulfide which reduces fric-
tion several times better than graphite.
This allows the tape to move freely.

The build up of static electricity is
drastically reduced by the low friction
of the Molysulfide in order to protect
the crystal clear highs in your music. A
very important consideration for often
played tapes.

MAXELL ‘TAPE’' IS BETTER

Yes, honestly, if you own a $1000 cas-
sette deck like a Nakamichi, the fre-
quency responses of Maxell UDXL or
TDK SA, selling for $3.50 to $4.50 at
retail, are superior and you just might
be able to hear a difference.

l e l.i
! |

mcf! LL TS ML 90

A $5 €assette E)

Try only 10 DAK high energy 90
minute cassettesrisk free forjust
$2.19 each and get an 8 field in-
stant cassette eraser for only $5.

DAK factory direct ML has a frequency
response that is flat from below 40hz to
14,500 *3db. Virtually all cassette re-
corders priced under $600 are flat £3db
only from 40hz to about 12,500hz, so
we have over 2000hz to spare and you'll
probably never notice the difference.
We feel that we have equaled or ex-
ceeded the mechanical reliability of vir-
tually all cassettes and DAK ML90 cas-
settes sell factory direct for only $2.19
each complete with deluxe all clear hard
plastic boxes and index insert cards.

THE 8 FIELD CASSETTE ERASER

Zap—Your cassette is erased. Just pass
your cassette through the slot in this de-
luxe eraser and it's not only blank, but
it can be much quieter than if you try
to erase the cassette on your recorder.

A special magnetically charged ellip-
tical field is developed by four indepen-
dent magnetic elements. They're factory
calibrated to form 8 separate fields of
force to penetrate and randomize all
magnetic fields {sounds) on the tape.

New tape is erased. When tape is man-
ufactured, it is made in wide master
rolls. Each is then cut into 1/8 inch cas-
sette widths, and in the cutting process,
stray magnetic fields can cause clicks.

Large alternating current erasers are
used on all tape before you buy it

-\

raser

DAK’s 8 force fields are. de-
signed to try to approximate
the original factory erasing.

There are no moving parts,
nothing to plug in or wear
out. It is especially useful if
you are erasing signal from
one recorder before recording on anoth-
er because inaccurate track matching
can lzad to ghost sounds. This is a must
for every audiophile. You could pay up
to $25 for an eraser of this quality.

TRY DAK ML90 CASSETTES
RISK FREE

Try these high energy cassettes on
your own recorder without obligation
for 30 days. If you aren‘t 100% satisfied
for any reason, return only 9 of them
and the eraser for a refund. The cassette
you test recorded is yours as a gift.

To order your 10 DAK ML 90 minute
high energy cassettes at $2.19 each and
get the 8 field eraser for only $5 with
your credit card, call the toll free
number below, or send your check for
only $21.90 plus $5 for the eraser, and
$3 for postage and handiing for each
group to DAK.{CA res add 6% sales tax)

DAK unconditionally guarantees all
DAK cassettes for one year against any
defects in material or workmanship.

Why not order an extra group of 10
DAK ML90 cassettes. We will add one
free MLO0 cassette to each additional
group you buy and of course you can
get an eraser for $6 with each group.

KDAK

INDUSTRIES
INCORPORATED
Call TOLL-FREE
In California Call

(800) 423-2636
(213) 984-1559
10845 Vanowen St., North Hollywood, CA 91605

YOU CAN‘T LOSE!!! |F YOU’RE NOT 100% SATISFIED, KEEP AN ML90 FREE AS A GIFT FOR TRYING OUR CASSETTES!!!

DECEMBER 1980
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. CORDLESS

" TELEPHONES

OU don’t have to be tethered to a
telephone’s umbilical cord any
longer, thanks to the new breed of cord-
less phones on the market. You can take
the wireless phones indoors and outdoors
without plugging them into anything.
Moreover, these modern telephones will
save you money in the long run since you
don’t pay Ma Bell an instrument rental
fee and you can eliminate an extension
phone or two.

The market, supported by more than
a half-dozen major manufacturers, of-

AmericanRadinHictory Com
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BY JULES GILDER

fers a wide variety of consumer-type
cordless phones that range from less
than $70 to about $650. Models current-
ly being marketed have different fea-
tures and functions, allowing you to
choose a system to suit your particular
needs and pocketbook.

Let’s explore the current crop of cord-
less phones by discussing a number of
models from different manufacturers to
give you some idea of what these handy
instruments can do and how much they
cost. In our discussions of each model,

azda/ .
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AM/FM STEREO CASSETTE 8 TRACK PLAYER
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et %

TAPE coumen ' l ( ‘ ‘

CASS. mez

DIGITAL TUNING
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TIME SET FREQ. TIME

FM STEREQ

TONE

Mood Maker

BALANCE VOLUME

== HEADPHONE

®

Set the mood in your home or office with this 13 inch wide
AM-FM, cassette and 8 track Stereo Music Center.

You’'re sitting at your desk. Soft beau-
tiful music in full stereo is gently cares-
sing you. You feel your tensions melt,
your mind clears, and you're ready to
take on the world.

An overstatement? Not really. The
power of music has been used for cen-
turies to rouse the troops and relax the
kings, not to mention ‘soothing the
savage beast’’.

Listening to great sounding music
while you work at the office or relax at
home can make you feel like a whole
different person at the end of the day.

The Stereo Music Center by IMA, a
Craig company (the language translator
people), represents the latest technology
in micro-stereo. It is now possible to
produce the sound of a full size stereo
in the space of an ordinary radio.

IT’'S A COMPLETE MUSIC SYSTEM

You’re in command. Listen to your
favorite FM stereo stations or enjoy
your favorite music on the twin built-in
stereo cassette and 8 track tape decks.
You can also keep up on the latest news
with the powerful AM radio.

Dual high fidelity speakers mounted in
the acoustically designed wood cabinet
are precisely aimed at 180 degrees to
provide terrific stereo separation. Lis-
tening to the music center is like sitting
10th row center at a symphony concert.

Powerful twin amplifiers have plenty
of power to drive extension speakers in
other rooms or offices. {(Convenient
jacks are provided on the rear panel). To
really appreciate the power and quality
of the sound of this micro-stereo, set it

DECEMBER 1980

in front of your home stereo and com-
pare. The results may amaze you.

DIGITAL AM/FM STEREO TUNING

No more guessing. |If you want to
listen to radio station FM 103.4 or AM
1070, simply dial in the number on the
large LED digital display.

With the powerful radio receivers and

accurate digital tuning, you’ll be able to
locate and tune in radio stations other
radios can’t even find.
The old fashioned ‘’slide rule” racio
dial has been replaced by a sophisticated
solid state device called a frequency
counter. Frequency counters were
developed for test equipment and now
can be used for exact radio tuning. They
actually count and display the exéact
frequency of each radio station.

The frequency display also becomes an
LED clock with the push of a button.

EXTRA OFFICE FEATURES

The music center is also a useful
business tool.

DICTATION--You are supplied with 2
microphones to dictate letters or leave
memos on standard audio cassettes.

CIRCLE NO. 66 ON FREE INFORMATION CARD
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TELEPHONE--A sensitive pickup allows
you to record both sides of any tele-
phone conversation on cassette.
RECORD MEETINGS--Simply start the
recorder. The microphones will pick up
all nearby conversation. Even the
recording level is automatic.

TRY THE STEREO MUSIC CENTER

RISK FREE

Try the music center in your own
home or office for 30 days. Enjoy the
beautiful FM stereo, play your favorite
cassettes or 8 track cartridges and keep
up with the news on AM. Record cas-
settes from the radios, 8 track, micro-
phones or from the telephone pickup.

If you aren’t 100% satisfied for any
reason, simply return the music center
in its original box within 30 days for a
full refund. !t comes complete with a
limited 90 day manufacturer’s warranty.

To order your stereo music center
simply send your check for only $159
plus $7 for postage and handling to
DAK. Credit card buyers call our toll
free number. {CA res. add 6% sales tax)

You'll be able to enjoy stereo music
from cassettes, 8 track, FM or AM radio
with this new 13 inch wide micro-
electronic marvel.

K DAK

INDUSTRIES
INCORPORATED
Call TOLL-FREE
In California Call

. (800) 423-2636
{213) 984.1559
10845 Vanowen St.,

North Hollywood, CA 91605
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cordless telephones

we’ll give you the results of tests we per-
formed under actual-use conditions in a
typical home environment. But first,
let’s get an overview of how cordless
phones work.

General Information. A minimum
cordless telephone system consists of a
fixed-location base station that connects
to both the ac line and standard tele-
phone line, plus a battery-powered por-
table remote phone. More elaborate sys-
tems can contain more than one remote
and some of them may even have multi-
ple base stations.

Most cordless phones have about the
same operating range, averaging 300 to
400 feet. The frequencies most often
used today are 1.7 and 49 MHz, which
determine maximum range attainable.
(Actual range is basically a function of
the 1.7-MHz signal from the base sta-
tion to the remote.) Since two frequen-
cies are generally used and are substan-
tially separated from each other, it is
possible for both parties in a cordless-
phone conversation to listen and talk si-
multaneously, using a “‘duplex’ operat-
ing technique.

Some less expensive cordless phones
employ a “simplex’ technique that lim-
its conversations to only one-way com-
munication at a time. With a simplex
system, you can either talk or listen, but
you can’t do both at the same time. Sim-
plex systems employ only one frequency,

usually 49 MHz, to transmit from re-
mote to base station, and vice-versa.

For higher-quality sound and greater
resistance to noise, frequency modula-
tion (FM) is preferred for the transmis-
sion medium. A less expensive way to go
is amplitude modulation (AM), but this
medium is more susceptible to noise.
Needless to say, in more expensive cord-
less-phone systems, FM is commonly
used for the transmission medium.

The 1.7-MHz carrier (in the case of a
simplex system, the 49-MHz carrier) is
coupled to and radiated from the ac
power-line wiring. With the ac wiring
serving as the antenna, reception quality
at the remote end, and operzting range,
can vary greatly, depending on which
outlet is used.

It is important that you know what
type of wiring is used in your location.
According to cordless-phone manufac-
turers, if your wiring is shielded, operat-
ing range can be severely restricted. But
manufacturers are quick to point out
that this situation can be easily reme-
died by connecting the base station to
the electrical system by a fully extended
25-foot extension cord to provide the
needed exposure for properly radiating
the transmitted signal.

Another serious problem with using
the ac wiring as an antenna is the sys-
tems’ susceptibility to electrical noise.
The cordless phones we tested were de-
signed to ignore conventional electrical

noise but not noise generated by improp-
erly designed light dimmers and other
devices that generate a broad spectrum
of electrical noise.

Building construction is also said to
affect operating range, with aluminum
and steel siding causing noticeable dete-
rioration in range. Height of the base
station above ground is another range-
determining factor. In general, the
greater the height, the greater the oper-
ating range.

Contrary to appearances, when a base
station’s signal is picked up by a remote,
the telescoping antenna in the latter is
not used. Instead, a built-in loopstick
antenna, like those used in portable AM
radios, is used. This is why most cordless
phones receive paging calls and phone
rings when their whip antennas are col-
lapsed. Use of the loopstick antenna also
means that, for receiving, the remote is
sensitive to orientation (signal polariza-
tion), a fact borne out in our tests.

Most cordless phones come with only
four or five channels from which to
choose. This means that there is always
the possibility that two or more people in
a given area will have phones on the
same frequency and, thus, be able to
access each others’ phone lines. The
worst-case condition occurs when all
phones in the area are purchased from
the same manufacturer. When the
phones are from different manufactur-
ers, the problem is considerably reduced

CORDLESS TELEPHONE SAMPLER

Manufacturer Model Price Simplex/ Range Modu- Frequency Operating Redial Intercom
‘ (%) duplex Act. (claimed) lation Trans./Rec. mode number capability
() (MHz)
Mura Corp. MP-50/51 70.00 Simplex (400) AM 49/49 Ans. only No N/A No
v MP-100/101 | 89.95 Simplex 250(400) AM 49/49 Ans. only Yes N/A Yes
MP-300/301 | 150.00 Simplex (400) AM 49/49 Orig./Ans. | Yes Yes Yes
Dynascan CP-158 149.95 Duplex (300) FM 1.7/49 Ans. only —_ N/A —
” CP-1008 239.95 Duplex (300) FM 1.7/49 Orig./Ans. Yes Yes Limited
CP-200S 239.95 Duplex 440(300) FM 1.7/49 Orig./Ans. | Yes Yes Limited
Universal TEL-3000 249.95 Duplex 440(300) FM 1.7/49 Orig./Ans. Yes Yes Limited
Radio Shack |ET-300 199.95 Duplex 440(300) FM 1.7/49 Orig./Ans, Yes Yes Limited
B ET-310 119.95 Duplex (300) FM 1.7/49 Ans. only Yes Yes Limited
Pathcom Inc. |8400 129.95 Simplex — — 1.7/49 Orig./Ans. | — N/A =
T o 8501/8511 | 194.90 Duplex (300) FM 1.7/49 Orig./Ans. | — N/A =
8502/8510 |349.95 Duplex 390(300) FM 1.7/49 Orig./Ans. | Yes No Limited
8504/8512 |399.95 Duplex (300) FM 1.7/49 Orig./Ans. | Yes Yes Yes
Electra Co. |FF-500 269.95 Duplex (300) FM 1.7/49 Orig./Ans. | Yes No Limited
i FF-1500 299.95 Duplex 440(300) FM 1.7/49 Orig./Ans. | Yes No Limited
FF-3000 349.95 Duplex 440(300) FM 1.7/49 Orig./Ans. Yes Yes Limited
Fracom/Rov- | Rovette 299.95 Duplex (300) FM 1.7/49 Orig./Ans. | Yes — —_
afone
v 600-RDS 399.95 Duplex (300) FM 1.7/49 Orig./Ans, | — — —
600-TTs 439.95 Duplex (300) FM 1.7/49 Orig./Ans. | — — —
" 2500/8B 649.95 Duplex | 925(1700) FM 27/49 Orig./Ans. | No Yes Limited
20 POPULAR ELECTRONICS
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because many manufacturers build in
guard frequencies that are used to mod-
ulate the 49-MHz carrier that also must
be identical for one owner’s remote to
access another’s base station. This ap-
pears to work well. As an example, our
tests of eight cordless phones from dif-
ferent manufacturers revealed that none
was able to use another’s base, although
some were able to page another remote.
As a side issue, we did note serious inter-
ference, especially during dialing, when
two remotes were operated simulta-
neously near each other.

As the number of cordless phones in
use grows, manufacturers are looking
toward technical and legislative means
for solving the growing interference
problem. On the technical side, they’re
working with microprocessors. For ex-
ample, last January, APF Electronics
announced a 32-channel microproces-
sor-based cordless phone that would
have greatly alleviated the privacy/
interference problem. In this design, the
user would have been able to select his
own personal code for each channel to
insure privacy and protect against unau-
thorized listening. Though the APF
phone never made it to the commercial
market, other manufacturers plan to
produce similar systems.

On the legislative side, some manu-
facturers are appealing to the FCC for
allocation of parts of the 27-MHz band,
while others want the 220-MHz band
for cordless-phone use. If the FCC gives
the nod to either band, the advantages
would be two-fold. First, there would be
a lot more channels available, ensuring
greater privacy. Secondly, the operating
range of cordless telephones could be
greatly extended.

Our Test Setup. Since operating
range is perhaps the most important
characteristic one looks for in a cordless
phone, we placed emphasis on this point
during our tests. All eight models were
tested with their base stations on the
second floor rear of a two-story house.

Several different ac outlets were tried
before we located the optimum electri-
cal wiring circuit to use for transmis-
sion, which led us to this location.
Through trial and error, we learned that
outlet selection was far from a trivial
matter. From one outlet to another. we
noted that transmission range varied by
as much as 50%.

Our test location presented worst-
case conditions because the house has
shielded electrical wiring and is alumi-
num sided. Furthermore, the locale, an
ordinary residential area with mostly
brick structures, always had one or more
buildings between base station and re-
mote. We used a 25-foot extension cord
to connect the base station to the ac line,
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as recommended, but we needn’t have
bothered. Tests revealed that each
phone system operated the same wheth-
er or not the extension cord was used.
Nor did the aluminum siding appear to
influence range since the results were
the same with the extension cord de-
ployed inside the house and with it hung
out a window.

Units Tested. In all, we tested eight
models of currently available cordless
telephone systems from seven different
manufacturers. Models selected for this
survey represent the entire spectrum of
cordless phones that receive or transmit
away from the base unit. Here are our
observations.

@® Mura MP-100/101. Among the
least expensive cordless phones on the
market are those offered by Mura
Corp., which has a series of three differ-
ent Muraphone models that range in
price from less than $70 to about $150.
We selected the midpriced Model MP-
100/101 remote/base system, which
lists for about $100 but is routinely sold
for $89.95, for evaluation.

Some sacrifices were made in achiev-
ing the low price for the MP-100/101
(and other models in the Muraphone
line), the most notable being its simplex
design. Every time you want to speak
into the remote, you must hold down a
button, and when you wish to listen, you
must release the button. Using Mura-
phones, therefore, is more akin to oper-
ating a CB transceiver than it is to using
a telephone.

By going simplex, Mura has made the
design of the phone much simpler, of
course, because it permits both remote
and base to work on the same 49-MHz
transmit frequency. Mura claims that
operating remote and base on the same
49-MHz frequency makes it possible to
get better overall range than with other
cordless phones that use the two-fre-
quency scheme.

Range for the MP-100/101 is rated
at 400 feet or more, up to “thousands of
feet” with ideal clear line-of-sight condi-
tions. In our experience, the 400-foot
figure is more realistic in cities and
towns, but even 400 feet is optimistic,
considering that the maximum distance
we obtained was 250 feet.

Another shortcoming of the MP-100/
101 is its answer-only capability, which
prevents a user from originating a call
from his remote. However, if all you
need is a receiving instrument so that
you don’t have to run to answer the
phone, the Muraphone can be a good
inexpensive choice, assuming you don’t
mind the inconvenience of simplex oper-
ation and somewhat restricted range.

With the base station connected to a
telephone line (a modular plug is sup-
plied), it will broadcast a beep tone
when it senses an incoming call. While
the remote’s antenna need not be ex-
tended to receive this signal, the re-
mote’s power must be turned on and vol-
ume control must be adjusted to allow
you to hear the beep and respond to the
call. To answer the call, you must fully -
extend the remote’s antenna, naturally,

Muraphone MP-100.” 101
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cordless telephones

then press and hold the PUSH-TO-TALK
button as long as you wish to talk.

Because this system uses simplex op-
eration, when you finish speaking, you
must inform your caller that he can now
talk. Then immediately release the
PUSH-TO-TALK button so you can hear
your caller. At the end of the call, you
must push the LINE RELEASE button to
disconnect the phone line. When the
battery gets weak, or in the event you go
beyond usable range, the LINE RELEASE
button won’t work. Fear not, though, be-
cause a built-in timer in the base station
takes over and automatically discon-
nects the line after 2 minutes, even if
your caller is still on the line.

The Muraphone also offers inter-
com and page/call-intercept/call-trans-
fer modes of operation. For either to
function properly, it is necessary that a
regular telephone be connected to the
Muraphone through the accessory jack
on the rear of the base station.

Intercom is a useful feature that al-
lows the base station and remote to be
used independently of the phone system.
Unique to Mura products, intercom isn’t
found in even the most expensive cord-
less phones. (Some are claimed to have
intercom capability, but the function is
totally dependent upon local telephone-
company equipment design, which may
or may not make it possible to allow
operation in the intercom mode.)

To get into the intercom mode, the
INTERCOM button must be held down on
the base station to activate the beeper in
the remote and disconnect the base sta-
tion and telephone connected to it from
the telephone system. Telephone calls
can be made or received from other tele-
phone extensions any time the intercom
is being used. To restore the Muraphone
to normal operation, the INTERCOM but-
ton must be released and LINE RELEASE
button must be pressed.

There is no capability for the remote
to call the base station in the intercom
mode, a feature that would make the
system much more flexible and useful.
(Mura isn’t the only manufacturer to ig-
nore this feature; none of the other
available units had this capability.) An
annoyance with the intercom mode is
that the INTERCOM button must be held
down for the entire time this mode is
being used. Mura deliberately designed-
in the hold-down requirement to prevent
the system from accidentally being left
in the intercom mode, but it is annoying
nevertheless.

Call intercept/transfer adds to the
system'’s utility. When a call comes in, it
can be screened at the base station be-
fore being passed on to the person with
the remote unit. The base-station opera-
tor can query the person at the remote
end, via the intercom mode, and pass on
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the call only if the person at the remote
desires it. While the query is being con-
ducted, the caller is put on hold and can-
not overhear the intercom conversation.
This very nice feature is another that
isn’t available with the other more ex-
pensive systems we tested.

Mura has two other models of the
Muraphone: the MP-50/51 (less than
$70) and the MP-300/301 (less than
$150). The MP-50/5]1 has just a re-
ceive-only mode and uses a nonre-
chargeable battery instead of the re-
chargeable batteries supplied in other
Muraphones. The top-of-the-line Model
MP-300/301 is a full-function system
with the capability to originate as well
as receive calls.

LU

“dials” (pushbutton Touch-Tone® type
keypads) in the handsets. These phones
are designed to be used with any tele-
phone line, whether or not it has push-
button capability.

A digit memory in these phones serves
two purposes. First, it allows you to key
in telephone numbers as fast as you can
enter them and makes them available to
the dialing circuitry as needed. Second-
ly, the number, which can contain up to
17 digits, is retained in memory for as
long as the power switch on the remote
isn’t turned off. So, if a number is busy
when you dial it, you can try again a few
minutes later simply by pressing the *
key, which automatically redials the
number without requiring you to enter it
again digit by digit.

Fused ac power supplies and three-
prong grounded-plug line cords are com-
mon to both systems. Rechargeable bat-
teries are built in, with the chargers
located in the handset cradles. Placing
the handsets in their cradles on the base
station automatically recharges the bat-
teries. A fully charged battery is rated
to give 12 to 15 hours of operating time.

Cordless phones, in general, are sensi-

]J;‘ -

® Cobra CP-200S & Universal TEL-
3000. Since these two systems are elec-
trically identical, as revealed by com-
paring their schematics, they performed
identically. Our overall impression is
that both systems are quite good. Tested
for maximum range, both yielded excel-
lent communication from as far away as
400 feet (rated 300 feet). Full duplex
operation is standard, offering tele-
phone-quality communication.

Both systems are designed to be tele-
phone-like in appearance, with their

AmericanRadioHicstory Com

Cobra CP-200S and
Universal “Tote & Talk’’

tive to local electrical noise, but these
two systems were somewhat more sus-
ceptible than the rest. In particular, the
dialing circuits are sensitive to noise
generated by digital signals from other
equipment, such as from a home micro-
computer or calculator.

Base-to-remote paging capability is
built-in. Pressing the cALL button lets
the remote user know that a call is for
him. It is possible to simulate intercom
by having the base-station operator lift
his phone and dial any number but zero.

POPULAR ELECTRONICS



This eliminates the dial tone and allows
the remote to be called by pressing the
CALL button. There are, however, two
problems associated with this approach.
One is that your telephone is tied up and
appears to be busy for as long as you’re
on “intercom.” The second and more se-
rious problem is that, depending on the
equipment in your local telephone of-
fice, a disrupting tone will appear on the
line after 30 seconds to 2 minutes.

Since they’re electrically identical,
these systems require that you look for
other things that make them different
when it comes to deciding which to buy.
Actual selling price is one. Universal’s
“Tote & Talk’ has a suggested retail
price of $249.95, Cobra’s CP-200S is
$239.95. Another area in which the two
systems are different is in the manual
supplied with the system. Cobra’s is a
16-page booklet that contains clearly la-
beled drawings and photos and easy-to-
follow setup and use instructions. The
“Tote & Talk’s” manual is an 11" X
17"" sheet, printed on both sides and
folded in four, containing several unla-
beled photographs.

@® Pathcom 8502/8510. Only Path-
com’s Model 8502/8510 “Ez Phone” re-
mote had true telephone styling and
could easily be mistaken for a Ma Bell
instrument. The base station doesn’t
have a grounded power cord or external
fuse. Ez Phone’s rated range is 300 feet,
which was easily exceeded in our tests.
In fact, we measured it to be 390 feet.

Much thought has apparently been
given to security in the Ez Phone, which
comes with a choice of five different

channels, reducing the probability that
two people in a given area who buy from
the same manufacturer will have units
operating on the same frequency. A
transmitter lockout system that shuts off
the transmitter to any unauthorized
calls once the handset is placed in the
base station’s cradle is another security
feature. When this is done, -a SECURE
light comes on to inform you that no one
can access your phone line. If you have
more than one handset and want to be
able to call on one unit while another is
being charged in the base station, the
secure function can be overridden by
pressing the SECURE button on the base
station.

One of the nice features of the Ez
Phone is that base stations and remotes
can be bought separately. This allows
you to have one base station with several
remotes, or several base stations with a
single remote, etc., to cover a larger
area. This model does not have a memo-
ry-redial system, so if you wish to redial
a number, you have to key it in again.

Price- of an 8502/8510 remote/base
system is $349.95. For $50 more, you
can get the 8504/8512, which does in-
clude automatic-redial as well as inter-
com functions, the latter permitting a
remote to call a base, and vice versa,
independent of the telephone line. All
Ez Phones offer full duplex and answer/
originate operation.

Pathcom’s two economy systems are
the Model 8501/8511 full duplex an-
swer-only and Model 8400 simplex
push-to-talk systems that sell for
$194.90 and $129.95, respectively.

Pathcom 8502 “Ez Phone"’

DECEMBER 1980

Radio Shack ET-300 ‘‘DuoFone”’

® Radio Shack ET-300. The Model
ET-300 “DuoFone” from Radio Shack
is electrically identical to the Universal
Tote & Talk and Cobra CP-200S. Only
the packaging is different. DuoFone’s
remote is housed in a case configured
like a walkie-talkie.

Because of its walkie-talkie design,
the remote’s speaker output isn’t as con-
centrated and, as a result, sacrifices
some privacy. In all else, everything said
about the Tote & Talk and CP-200S,
including the 440-foot range, applies to
the Radio Shack ET-300, which is
priced at $199.95. The company also of-
fers an incoming-call version, ET-310,
for $119.95. In addition, Radio Shack
recently introduced a standard pushbut-
ton telephone that has a cordless hand-
set with a claimed 50-ft range ($99.95).
Calls are thus made or received at the
base unit, and one can walk away with
the handset, which is shaped like a more
traditional phone.
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cordless telephones

Electra Freedom Phone FF-1500

® Freedom Phones FF-1500 & FF-
3000. We tested two of the three Free-
dom Phones from Electra: Models FF-
1500 and FF-3000, which the company
rates as having ranges of 300 feet and
“up to 600 feet,” respectively. (The low-
end model FF-500 also has a specified
range of 300 feet.) A look at the sche-
matics reveals that both systems are
identical for the base stations, but
there’s a small difference for the re-
motes. The FF-1500 employs an MK-
5098N, the FF-3000 an MK-5099N in-
tegrated circuit. The latter is commonly
used by other manufacturers and is in
the Radio Shack, Cobra, and Tote &
Talk remotes. Aside from this, the
transmitter and receiver in both cases
are identical. The company informs us
that the reason for the greater range for
the FF-3000 is that all these units are
precisely tuned and peaked for maxi-
mum possible performance. We also
learned that if you happen to get an FF-
1500 or FF-500 with components that
Just by chance result in optimum per-
formance, you’ll get the same range as
with the FF-3000, which may account
for the fact that we obtained the same
440-foot range from both the FF-1500
and FF-3000 in our tests.

The FF-1500 doesn’t have an auto-
matic redial feature, while the FF-3000
does. A two-position switch is used to
control volume in the FF-3000, but
there is no means for controlling volume
on the FF-1500. Finally, the FF-3000 is
a little more compact, and has a belt
clip, carrying case, and interchangeable
telescoping whip and flexible rubber-
covered antennas.

Suggested retail prices for the FF-
1500 and FF-3000 are $299.95 and
$349.95, respectively. An economy-end
FF-500 is $269.95.
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® Rova/Pro 2500/B. This cordless
phone, from Fracom/Rovafone is the
most expensive cordless phone we tested
and, to our knowledge, ranks as the most
expensive on the market. Although at
$649.95, it costs almost twice the price
of the next most expensive phone, the
Rova/Pro 2500/B offers more than
twice the range. In our tests, the range
was 925 feet (claimed !5 mile or 1760
feet).

Rova/Pro’s full duplex remote is
much bulkier and heavier than any of
the other remotes tested, perhaps to pro-
vide features the others don’t. It con-
tains a 27-MHz receiver (instead of the
1.7-MHz receiver found in most other
systems). Use of the 27- and 49-MHz
bands makes it possible to obtain greater
range. However, no cordless phone that
uses 27 MHz can be manufactured or
imported into the U.S. as of December
31, 1980. But the 2500/B can still be
sold until December 31, 1981 and can
legally be used until the end of 1986.

The Rova/Pro saves wear and tear on
the talk switch by allowing you to hang
up simply by pressing the # key. On
most other cordless phones, you must set
a slide switch to OFF to hang up. And for
security purposes, the 2500/B requires
use of a security code to access the base
station.

There are a few disturbing things
about the 2500/B, the most annoying
being a wait of as long as six seconds
between the time the phone is placed in
the talk mode and the time you hear the
dial tone. One isn’t accustomed to wait-
ing for something that occurs instanta-
neously when you pick up an ordinary

Rova/Pro 2500/8B

telephone. Also, there is no volume con-
trol on the remote. Furthermore, the
normal volume is so high that it may not
be comfortable to place the remote
against your ear to listen.

Unlike other cordless phones, the
2500/B doesn’t recharge its remote’s
battery in the cradle of the base station.
Instead, a separate charger, similar to
those used with portable calculators, is
used. The base station also uses a small
charger-like module to obtain its power
from the ac line.

If you have two different telephone
lines and wish to use the 2500/B on eith-
er one, you can obtain a two-line adapter
for $72. For businesses that have multi-
line telephones, Fracom has an accesso-
ry that allows the 2500/B to be used on
any of five lines. It costs $124.95 and
includes additional base-station circuit-
ry, cables, 50-pin connector, and a
switch-signalling control unit.

The Bottom Line. As a general com-
ment, every system we tested and used
for several weeks deserves a passing
grade for range, at least in residential
situations. While we at first found the
simplex units a little cumbersome to use,
we quickly learned to accommodate our-
selves to the push-to-talk/release-to-lis-
ten procedure required, much as CBers
have. Duplex operation is preferable,
naturally, since people often interrupt a
conversation.

Though cordless phones are certainly
a boon to users, they do not quite match
the fidelity exhibited by line-attached
telephones. So expect some noise under
certain conditions—perhaps when near
a TV set or a noisy fluorescent fixture,
and so on. Just orient your position a lit-
tle and the interference will likely be
eliminated. Phones with ear- and
mouthpiece in a more or less flat plane
are slightly less desirable than those that
more closely resemble the familiar stan-
dard phone.

Bear in mind, again, that once you
buy a cordless-phone system, you don’t
have to pay a monthly service fee for
equipment rental. Install additional wir-
ing yourself and you won’t have to pay
extra either, owing to recent changes in
Federal Communications Commission
rulings.

Your local telephone company must
be notified when you install your own
phone instruments, you should know.
The cordless telephones examined here
have been registered; just call off the
model and make, the registration num-
ber and the ringer equivalent number
(which indicates how much current is
drawn) stamped on the phone when giv-
ing the phone company notice about
what you're doing. O
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Big is beautiful.

Big-screen TV doesn't have to be fuzzy, 4 sent out by most broad- clear image on a compact, big-screen TV.
dim, or distorted. With the new GE v : R casters, to automatically In fact, with a picture this good, you
|

Widescreen 3000, you get America's adjust the color for you. So may be one of the few people to call a
true colors big and beautiful. flesh tones look realistic and natural. charging, 270-Ib. lineman beautiful.

The action comes at you in breath- And the GE Widescreen 3000 offers
taking, vivid color—the kind our GE rear-screen projection, eliminating buky  We bring good things to life.

VIRTL color system is known for. This GE  lenses and projector consoles between 7 .
innovation uses a special VIR signal, you and the screen. So you get a bright, GENERAL ‘%‘ ELECTRIC




Moving into the ‘80’s . . . Unleashing a decade that promises to see intelligent, electronic
systems transform everyday life—breaking barriers, expanding the limits, extending
the range of human communication and enjoyment. Change, built on the foundations
of the past twenty years, is coming—most notably in video . . . audio . . . computers . . .
satellites. The integral parts of the new Electronic World.

\ , ' |-| |- |-| New circuits have aiso been designed to improve
\’ ' l ' l‘ l ' performance, Comb filters increase the bandwidth of a
ST receiver to provide greater picture resolution. Blades of
Television—the progenitor of video—changed the world as  grass look lke individual blades of grass—not patches of
did no other electronic concep:. We relax by it, learn from green. Other circuits automatically set picture quality.
it, dress by its code of commercials. It can make vivid our VIR systems precisely set colors to thz2 correct tint.
weaknesses and amplify our strengths. It can unite. It can  Varactor tuning guarantees fine-channel tuning at the
divide. It has become the eyes of nations, capturing millions push of a button. Audia reproduction has also been im-
of minds in a single instant of time. proved through better amplifiers and speakers. And
Profound words indeed for  media that began in 1945  high-fidelity sound is there for the taking. thanks to the
when “‘Uncle Miltie’’ came live, in black-and-white, from relatively new fullfrequency audio transmission on networks.
DuMont TV into our living rooms. 15 years later, color came Picture tube design has improved picture quality and
on the scene, and with it began an era of remarkable increased pictuse size. More recent and more exciting—
change for the TV receiver. Receivers are no longer A remarkable technology of high-light-cutput tubes is
designed around discrete components. Now miaro-circuits  evolving for indirect viewing, commonly called projection TV.
have condensed the electronics to a size that makes This year, many television manufacturers are offering
“pocket’” TV viable. It can go with us everywhere— even to
ball games, somehow lending credence to the action we The TV screen in a modern home entertainment center
see on the field! will utilize an extensive range of video sousces.
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* ... the video cassette
recorder, used as a ‘time-
shift’ machine . . could
eventually change the
broadcast T.V. industry,
making prime time as
obsolete as Uncle Miltie.”’

projection TV with four- to six-foot screens. The philosophy both audio and video information. Pre-recorded movies,
behind these new systems is entirely different and many concerts and plays with stereo sound are suddenly alive
are not called TV's at all—they are the integral part of our in your viewing room. Because of the relatively low cost
new “‘home entertainment centers.” of each disc, instructional shows (How to Play Tennis, Golf,

An extensive range of entertainment and educational etc.) become practical. It's even possible that the entire
video sources are available to use on our TV screens which Sears’ catalog could come to you as a disc with one frame
(conventional or projection) are merely outlets, as speakers showing merchandise, another pricing, another its uses!
are to a hi-fi system. The modern entertainment center And, there are the video games. Hundreds of game
will include a video cassette recorder which can be used as  cartridges convert your TV screen to a playing field, road-
a “time shift" machine, allowing shows to be taped and way, or game board. In addition, cartridges include teach-
played back at your convenience—a happening that ing aids on a variety of subjects for children and adults.
could eventually change the broadcast TV industry, making Indirect home programming is growing, too. Over-the-air
prime time as obsolete as Uncle Miltie. pay TV provides movies, sports, and other video extras to

Now, first-run movies are available on pre-recorded video  subscribers owning decoder boxes. Cable companies bring
cassettes, and by using the VCR with a portable video us dozens of additional TV channels with special movie and
camera, “*home movies’’ can be acted, recorded and played sports programming. You can even buy your own backyard
back instantly, right on your TV screen. ground station (prices start at $5000) to intercept a smorg-

The newest piece of hardware that makes use of the
screen is the video disc, now becoming available nation- The technology of I.C. chips made possible the reduction of
wide. This looks like a conventional audio LP, but it contains  bulk and expense in electronic equipment.




A Blockbuster Announcement By
Radio Shack and Tandy Corp.

We've Added 3 New TRS-80  Computer Systems

New Desktop Power!
(Under *700%*)

Weve added a Model Ill, step-up

TRS-80 desktop computer to our
world-famous Model L. It gives you
everything in a state-of-the-art, under
$1000 system.
» Handsome, compact case en-
closes computer, 65-key keyboard,
12" monitor, power supply, and
two (optional) disk drives.
+ Built-in interface and commands
for optional printers.
* BASIC language compatible with
most Model I software, thus a very
large library is ready today!
* The internally-expandable 4K
Level I system is $699*
* The intemally-expandable 16K
system with Model IIl BASIC is
$999* It includes: upper and lower
case and real-time clock.
» The 32K Business System at
$24957 includes 2 double-density
disk drives with a total free data
storage capacity of 315K, and a
built-in RS-232C. Expandable to
48K and 4 drives (two extemnal).

New Pocket Power!
(Under *250%*)

Weve added a TRS-80 Pocket
Computer that's a sensational “first” on
the market. Its BASIC language makes
it easier to program and more versatile
than a programmable calculator. A
portable, pocketable miracle at $249*

» Fully programmable in BASIC with

a powerful 1.9KRAM.

* Only Yax2¥%ax67/&" small, only

6 oz. light. It works on 4 inexpensive

camera-type batteries having 300-

hour life!

» Large LCD readout and 57 alpha-

numeric keys. Display area reads 24

characters at a time.

» Optional Cassette Interface ($49*)

allows entry of our software or

storage of user-programmed

material.

» Available software includes Real

Estate, Civil Engineering, Math Drill,

Business Statistics, Business Finance,

and Personal Finance.

* You get 10-digit accuracy, 15
arithmetic functions, 24 commands,
and editing!

New Color Power!
(Under *400%*)

We've added a fabulous TRS-80 Color
Computer that's perfect for use in edu-
cation, business and technical applica-
tions, graphics, and games. This Radio
Shack built system requires attachment
to your existing (or new) color or B&W
TV set—if B&W then you don't have
“color” but you do have a potent com-
puter at an incomparably low price.

* The TRS-80 Color Computer has an
entry-level price of $399* which, in
TRS-80 tradition, is also expandable.
» Includes 53-key deluxe keyboard,
4K RAM, 8K ROM Color BASIC,
RS-232C expansion port, and built-in
connection to any TV set (including
our matching 13" color model).

» Internally expandable to 16K RAM,
16K ROM Extended Color BASIC;
and allows connection of optional
telephone modem, printer, joystick
controls, and cassette recorder.

» Plug-in instant-load Program Paks
are available, and the computer is
fully user programmable.

If you're confused by the proliferation of small-computer advertising, listen to the industry leader, the Radio

Shack Division of Tandy Corporation (TAN). We've manufactured and sold over 200,000 business and personal
microcomputers— that's more than anybody. Now we have more options than anybody: a line of FIVE COMPUTER
SYSTEMS ranging from about $249* to just under $10,000* Four of them built in the USA by Radxo Shack.

*All prices subject to variation at individual stores, dealers, centers. Delivery dates subject to change.

Radioe fhaek

The biggest name in little computers™

AmericanRadioHistorv.Com

Send TOdaY! For Free RSC-4
Computer Catalog to RADIO SHACK, Dept.
81-A-265, 1300 One Tandy Ctr., Ft. Worth, TX
76133

Name

Title — Phone

Firm
City/State/Zip




Video Review magazine tests a lot
of sophisticated video products.

They get to see virtually every
make and type of color TV receiver.

Which makes their selection of
Magnavox as their standard TV
receiver pretty impressive.

“We thought the Magnavox picture
quality and resolution were superb!’

‘Ever since Video Review began
testing products,’ says the maga-
zine, "we've been looking for a
top quality, 19-inch TV set that
might serve as a standard of refer-
ence for all of the other products
we test.. video cameras, video
cassette recorders, video cassettes.

‘We thought the Magnavox
picture quality and resolution were
superb, and that off-the-air sensitiv-
ity was also extremely good.

‘Major VHF channels were
received with uniformly accurate
color fidelity. This receiver
produced superior color pictures

-
X 1

Video Review knows a bria ht |

- when it sees one. 4

even when using its own indoor
VHF and UHF antennas’

“The special tuning features and
remote control capabilities of the
Magnavox receiver are awesome”

The tuning system is purely elec-
tronic and totally digital,’ they con-
tinue. "There is a fine tune switch
and a memory lock button. If any
channel is received mistuned, the
user simply fine tunes up or down
in frequency by holding the button,
and when perfect tuning has been
achieved, the button is released and
the memory lock button is
depressed once

“Nearby is Magnavox’'s Video-
matic feature. Depressing this
button activates the electronic eye
for automatic brightness adjust-
ment, color adjustment circuits and
automatic fine tune’

“...unusually good for any receiver”

Overall, Video Review rated the
Magnavox 9.5 or better (out of a

CIRCLE NO. 36 ON FREE INFORMATION CARD
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Simulated TV picture. Simulated wood cabinet.
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possible 10.0) on Video Quality,
Reception Sensitivity, Color Fidelity,
and Video Resolution and Fidelity.
As they put it, " . .unusually good
for any receiver.

We can only add that once you
see a Magnavox color TV at your
Magnavox dealer, we think you'll
agree.

For Magnavox color TV specifi-
cations, write Magnavox Consumer
Electronics Company, Dept. 700,
P.O. Box 6950, Knoxville
Tennessee 37914,

1980 MAGNAVOX CONSUMER ELECTRONICS CO

The brightest ideas in the world
are here to play.
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asbord of programming directly from an overhead satellite!
What's at the outer limits? Information systemas, such as
Teletext and Viewdata, could convert your screen to show
everything from classified ads to local weather maps. Some
systems are interactive—by wztching the screen and oper-
~ating a small keyboard, you could answer questions, play
" games, or even vote—right fram the TV screen.
There’s more to come, Successful 3-D tests have already
been completed in Australia, and prototype flat-screen,

hang-on-the-wall TV has been demonstrated by Japanese
and American manufacturers. Holographic transmission
gear is in the lass. Actors will no longer be confined to the
screen, but will be projected, in three dimensions, into your
living room.

The Home Entertainment Center is on its way!

New-generatiom magnetic bubbles from Bell Labs promise
higher speed, greater memory capacity.
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WINS BOTH WORLD AND NORTH AMERICAN
MICROCOMPUTER CHESS CHAMPIONSHIPS!

The same engineers who helped win the “First World Microcomputer Chess
Championship” under the auspices of the World Chess Federation on Sep-
tember 4,5,and 6,1980 in London, England —five straight wins with no loss or
draw — and the “First Official North American Microcomputer Chess Cham-
pionship” on September 5,6, and 7,1980 in San Jose, California—four straight
wins without a loss or draw — are proud to announce Fidelity’s newest chess

product...

SAN JOSE.CAL FORNIA

September €. &.7 LONDON. ENGLAND
1980 September.4.5.6

1980

maticehy enters:

Libran” Fifty-wers
calls out pigves; Ye:

‘captures, annomnceeet]

Plays atren levels of

difficulty. Affalyze¥ over

3,00C,800 moves —jt's |
faster ard srharter
than 2ver; Speaxs

Englisa, Spanish,

French ar German

languzge.’

* Cress Clock t2lls
time “emaining,
elapsed time, fime
used per move.

+ Duplicztes 64 of the world's greatest
garmes - you play against the Master.

+ Plave 63 book openings, average 15 moves into
the game.

- Many oher features include: Problem Mode, Mate-in-Two solutions, e
chanje sides n mid-game, and much more. ‘e

For the beginner or serious player. Available In fine stores everywhere.

‘Spanmsb, French or Serman optionat,

The world's largest manufacturer of self-contained, microprocessor based, board games.

Quality made in US A

7 FIDELITY ELECTRONICS, LTD. s sonsiec miam, riorioa s
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“'Ultra-lightweight cart-
ridges flawlessly track
record grooves aver a wide
dynamic range with a
minimum of distortion.’’

AL

Clear, crisp undistorted music came from the demo speak-
ers at the far end of a Manhattan hotel suite.

“Remember,’’ said a spokesman for the 3M Company,
“you’re not listening to recorded music. You are hearing
sounds ‘‘created’’ on a piece of recording tape’’ by digital
pulses.

It was the first public demonstration of cemmercial
digital recording—a quantum ‘eap . . . the biggest news
since Edison first recorded sounds on a wax cylinder!

Digital sound begins in the recording studio, where
audio mixers, compressors, expanders, and special-
effects electronics tailor the live performance to a precise
sound even before it’s recorced. Master recorders save
this sound as digital pieces cf information on magnetic
tape. The playback—dubbed to discs and tape—precisely
matches the original. The result? Consumer zopies of
performances with optimum reproduction quality.

Throughout the years, each component in a high-fidelity.
system has been re-designed to take on the challenge of
creating realistic audio reproduction in ycur home. New
breeds of motors supply mechanical movement at precision
speeds without adding electrical or mechanical noise. Ultra-
lightweight cartsidges flawlessly track r2cord grooves
over a wide dynamic range with a minimum of distortion.
Electro-mechanical arms move the cartridge across the
record surface ir ways that eliminate the slight skew and
tracking errors fcund in earlier conventional arms. Cassette
tape formulations have been developed to increase
frequency response and dynamic range while decreasing
noise and hiss. High-bias heads handle the currents
necessary to use new metal tape formulations.

Whether you are listening to records, tapes or a tuner,
the extracted audio signal may have baen processed

State-of-the-art efectro-mechanical arms move across the
record surface eliminating the tracking errors found in
earlier arms.
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“*The newest equalizers
contain a microprocessor
(a tiny digital computer
on a chip) which auto-
matically balances your
system in seconds.’’

before it even enters your amplifier. Ndise-reduction
systems encode and increase signal levels far above in-
herent noise levels; compressors squeeze minimum and
maximum gain levels together for less distortion while
recording expanders do the opposite, pulling a signal
apart to offer a larger dynamic range.

Amplifiers have progressed to the point where dif-
ferences in specifications become meaningless to the
human ear. Both high- and low-frequency response is well
out of audible range, and distortion levels are virtually
undetectable. “‘Front-end’’ components increase sen-

sitivity dramatically with little increase in noise. Output

circuitry allows power levels to reach an optimum level.
Speakers, the final crucial link to our ears, have
undergone radical changes, too. Inside, new materials--
from fibers to metals—move air more efficiently for
higher sound level, better frequency response, and lower
distortion. Equalizers have given speakers electronic help by
helping balance a system despite room acoustical problems.
The newest equalizers contain a micro-processor (a tiny

digital computer on a chip) which automatically balances
your system in seconds. Slowly, the “‘digital’ circle from
recording studio to home system—is becoming complete!

Exciting innovations wait in a future where records
and tapes will be composed of digital bits of information
that are processed--not played--through your system.
(A digital record format, played by a tracking laser beam
is already a reality)! Specifications may become a thing
of the analog past. Distortion is not part of the digjtal
information, so it simply doesn’t exist on playback.

With digital systems, the future of audio is full of
extended possibilities—for example, you may buy an
opera tape and program the key in which you’d like it
sung at your system . . . or, you may “‘swap’’ recordings
over the phone with a friend—the re-assembled digital
data will create another exact replica at the other end!

Bell Laboratories’ 30,000-element micro-processor—a

computer on .a chip with varied tele-communication
applications.

ogricopDodigllictany Cam -




R- 3055———55 watts per channel, minimum

RMS into 8 ohms, both channels driven from 20-20, 000

Hz with no more than 0.05% Total Harmonic Distortion.

Sound thinking is..
puo-/3e1A and intelligent tuning.

Sound is all we think of. Exquisite sound, rich
and full from top to bottom. With the kind
of sophistication that simplifies, so everything
about Lux/Tuner/Amplifiers is functional...
designed for a purpose.

Great sound starts with super-stable, DC
amplification for low inherent distortion, high
dynamic range and wide bandwidth. Then, with
Lux’s exclusive duo-Beta circuitry, distortion is
taken below audibility...almost unmeasurable.

R-3030—30 watts per channel, ir ”
RMS into 8 ohms, both channels driven from
20-20,000 Hz with no more than O. 05%
Total Harmonic Distortlion. -

We've eliminated the flat amp stage Wthh
reduces phase distortion even further, and
designed the tone controls into the power
amplifier section. Finally, a subsonic filter
removes the last traces of audible rumble and
other low frequency noise.

Superior sound also depends on pinpoint
center tuning. Lux’s intelligent tuning systems
find—and hold—that elusive center. Mistuning
is a thing of the past.

Lux’s new, Flash Tuning System* is an array

of LEDs which paint the direction to tune,
automatically changing into a signal strength
indicatar at the exact center tuning point.

R-3045-—45 watts per channel, minimu
RMS into 8 ohrrs, both ckannels driven frc
20—29,000 Hz ‘with no mwore than O. 05%

Total darmonic Distortion '

Another system, Closed Loop Locked (CLL)
Acculock, provides an electro-mechanical lock
at the exact center tuning point. You can do
it blindfolded. The Acculock system includes
variable sensitivity and a lock defeat for every
tuning circumstance.

- Lux’s Tuner/Amplifiers: R-3030, R-3045 and
R-3055 incorporate duo-Beta circuitry and Flash
Tuning. R-3055 includes CLL Acculock as welil.
Both the R-3045 and R-3055 have provision
for MC cartridge, with variable input impedance
and equalizer gain...automatically.

Every Lux Turer/Amplifier is built with a host
of features...the expected and the exclusive.

But the definitive test is performance. Superb
sound, simply achieved. Listen at your Lux
dealer. Lux Tuner/Amplifiers ...better because
they're built with sound thinking. *Patent Pending

Ultimate Fidelity Stereo Components

LLUX Audio of America,Ltd.

Reflecting Tomorrow’s Technology in Today’s System

160 Dupont Street, Plainview, NY 11803/(516) 343-7070 * West Coast Office: 11200 Chandler Bivd., North Hollywood,
CA 91603/(213) 980-7641- Canada: Lux Audio of Canada, Ontario
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and retrieve data—phone numbers, addresses, etc.
Computers also work in tandem with external devices.
They control printers to make’a permanent paper record
of what’s seen on a TV screen. In micro-seconds, disk-drive
systems save and retrieve thousands of pieces of data for
the computer to use. Speech processing systems let you give
the machine audible commands; synthesizers allow it to
taltk back—in its own voice—or compose its own music.
Remote control devices even permit a computer to op-

erate the lights and appliances in your home.

By controlling a modem (modulator/demodulator) a
computer can communicate with other computers over a
standard phone line. The potential is mind-boggling!

How, there are a number of such computer services avail-
able for use. Dial one of them, attach your computer to the

The Wall Street Journal hastens story text between type-
setter and printer via satellite.

R T T

Dodicllictorn, Com




HE FIRST
HIGH GRADE
VIDEOTAPE.

Video cassette re- our high grade and regular
corders have changed a lot videotape.
in the last few years. New For one thing, our
features like six-hour re- oxide particles are smaller
cording, slow motion and and more densely packed
freeze frame have added a on the tape surface. Which
great deal to home is why we have a better fre-
recording. quency response and signal-

But there’s one draw- to-noise ratio, especially at

back. To utilize these new
features, you must operate
your cassette recorder at a
slower speed. And this
places increased pressure
on the videotape, which can

the slower recording speeds.
And, because of our
unique bmdmg process and
calendering system, the
oxide particles on Maxell
HG stay put. This drasti-

cause the magnetic oxide cally reduces friction and
particles on the tape’s sur- video recorder head wear.
face to loosen and even- So not only will you get
tually fall off. Once this better picture quality, but
starts to happen, a loss of you'll be able toenjoy it alot
picture quality isn't far longer.
behind. Allin all,no other

At Maxell, we've home videotape can deliver
always been aware that a better color resolution,
video cassette recorder can sharper images or cleaner
only be as good as the tape & sound than Maxell HG.

that goes in it. So while all the video cassette So if you own a VHS recorder, please
recorder manufacturers were busy improving their - remember one thing. If you want high

recorders, we were busy improving our videotape.  grade picture
The result is Maxell Epitaxial HG, the first quality, you need m EXE | I

high grade VHS videocassette. In technical terms, ahighgrade )
there are several significant differences between  tape. IT S WORTH IT

CIRCLE NO. 38 ON FREE INFORMATION CARD
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Introducing another Sony only. The MDR series open-air unit that produces more than three times the energy of con-
headphones. The smallest, lightest stereo headphonesavail-  ventional circuits. And a new high-compliance diaphragm
able today. Or tomorrow. accurately reproduces the 20 to 20,000Hz bandwidth and
With our lightest at 40 grams, you will barely know you're  improves low-range response.
wearing them. Yet the sound is That means you can listen to the
dynamite. heaviest of music for hours. Lightly.
Through a remarkable new audio | And know that you're hearing
breakthrough, our engineers have every nuance of the original
succeeded in reducing big-head- recording from deep bass to the

phone technology down to the size highest treble.

of your listening channels. Listen to our new MDR series
The MDR series headphones’ headphones. STEREQ HEADPHONES

airy spaciousness delivers absolute They're light.

clarity through an ultra-small driver And heavy.

CIRCLE NO.57 ON FREE INFORMATION CARD



“Satellites . . . giant switchboards in the sky, silently accepting and sorting radio
frequencies from one direction and sending them off in another.’’

phone with a modem, and you’ll be in touch with thousands
of programs and data banks. Get national and international
airline schedules, make vacation reservations, order gifts,
read the latest news over AP and UPIl wire services, or
send correspondence over electronic mail channels. It's
easy to see how home computers will change the way we
live!

Shopping could become unnecessary, as could money and
credit cards. Newspapers and magazines may be delivered
electronically with immediate updates as they occur. We
may no longer have to travel to work . . . and the postal
department may never get another letter to lose!

Sound improbable that a *‘machine’ ‘could cause such
massive changes? In five years, some experts predict, one
out of every four homes will have a computer terminal or
control unit that'will medify living habits for the better.
implementing a host of commercial developments—bubble
memories, fiber optics, et al-will make the shape of
tomorrow’s world feasible.

.|:| 'y T |||
l.l/'“ -1 lll.-

In 1957, the world was to learn of a new page in science.
A sphere, no larger than a basketball, had been put into
orbit. Its message to radio listeners? A simple “‘beep’’ that
sounded once a second indicating it was alive. Its message
to visionaries? Vast, dependable, worldwide communications
in less than a decade.

By 1965, the US had launched the Early Bird, a satellite
capable of relaying 240 phone calls or one TV broadcast,
the first of over 30 such communications satellites
(comsats) now fixed over the earth.

Since then, satellites have become a standard link
in all our conventional communications. Make a phone
call from state to state, and the odds are your voice will
have traveled some 45,000 miles through a satellite
before reaching your party’s ear. For television, “live
via satellite’’ has meant instant and simultaneous view-
ing for millions of people throughout the world. Satellites
such as Comstar handle some 18,000 phone calls and
dozens of TV channels at one time. They’re giant switch-
boards in the sky, silently accepting and sorting radio
frequencies from one djrection and sending them off
in another.

What of the unconventional? For that, satellites both
aid communications, and sometimes create a totally new
form of media. At the push of a button, NASA meetings
can include members from all over the country. Each
participant sits in his own teleconferencing room, able
to see and hear all others via satellite.

In addition to visual and audible human communication,
satellites can have a tremendous effect on machine com-
munication. Smart machines—from computers to photo

L

copiers—are no longer restricted to the relatively low data
rates imposed by phone lines. Data, which take hours
to send over a phone line, will move in literal seconds
through a satellite network. In addition to being faster,
it can be cheaper, and is fast becoming practical.

Electronic mail can be sent from the desk of one company
executive to another anywhere in the country in seconds.
The **writing’’ is done on CRT screens linked to the.company
central computer. Depending upon. the urgency, it is sent
instantly or held in storage to be batched with others for a
mass “‘mailing.’’

For news services such as AP and UP), speed is essential.
Both have satellite capability for instant text distribution
and the Wall Street Journal hastens story text between
typesetter and printer via satellite.

Satellite communication also has many direct effects
on us. Home Box Office supplies TV viewers with first-
run movies on home television sets. The distribution net-
work? Satellite. The “‘Superstations’’ have turned the heads
of more than one commercial TV network executive. Over-
night, small TV stations, through access to satellite dis-
tribution, become major rivals to established networks.
Ted Turner, owner of the first Superstation out of Atlanta,
estimates some 2.5 million pedple are now tuned in to his
system-and expects three times that many by the middle
of 1981.

TV-via-satellite can offer a more personal touch as it
did during the Républican convention in Detroit. While net-
works carried the events of national interest, reporters
from three independent news affiliates were beaming in-
dividual state views to local stations over a Westar satellite.

In the near future, this personal touch may prove to be a
twist of technological fate. Since the beginning, satellite
communication has been thought of in global concepts—
thousands of miles of space brought into mirror view by elec-
tronic servants. Even the technology of today’s sophisticated
craft support that use. Relatively low levels of energy
beam earthward in a scattered array to be picked up by
giant signal-gathering dishes which re-focus the energy
into sophisticated electronics for practical use.

But looking to the future . . . it seems that satellite
communication may give us a closer, more personal view
of our immediate concerns. Two areas of technology make
that possible: superior receiving electronics packages have
greatly reduced the size of the antenna needed to capture
signals. (A 10-foot diameter dish can be used in lieu of the
100-foot requirement established earlier.) Add to this the
dramatic drop in cost for state-of-the-art components, and
the resuit is a do-it-yourself backyard ground station. The
cost? $5000 and up . . . and it’s available from a catalog!

Tests have been successfully completed using super high-
frequency, high-powered satellites. Canada, the U.5. and
Japan have a joint venture in CTS, a communications
satellite capable of broadcasting directly to your TV set. The
antenna? A desk-top dish that measures just under two
feet across. The down-link necessary fits in your hand and
is planned to cost under $500! a




Educator, Entertainer, Accountant.

Your Challenger
Personal Computer.

Through the miracle of modern
technology, a complete computer as
powerful as the multimillion dollar
room-sized computers of a few years
ago can be put in a package the size of
a typewriter and sells for as little as a
color television set!

Through its years of microcomputer
experience, Ohio Scientific has effec-
tively channeled this tremendous
computer power into a “‘friendly"’
computer with hundreds of personal
uses, via a huge software library

of programs for a broad range of
personal, home, educational and
busjness use.

This available software allows you to
use and enjoy your computer without
becoming an expert. The Challenger,
however, is a powerful, general
purpose computer which can be pro-
grammed in several languages by
those who choose to.

Here are just a few of the popular ises
of an Ohio Scientific
Challenger
Computer:

Education

The personal
computer is
the ultimate

educational aid because it can enter-
tain while it educates. Software
available ranges from enhancing your
children's basic math, reading and
spelling ability, through tutoring high
school and college subjects, to
teaching the fundamentals of com-
puters and computer programming.

Entertainment

Many of the Challenger's games
educate while they entertain, from
cartoons for preschoolers to games
which sharpen mathematical and
logical abilities. But, entertainment
doesn't stop here. The Challenger’s
graphics capabilities and fast opera-
tion allow it to display action games
with much more detail than the best
video games, providing spectacular
action in games such as Invaders,
Space Wars, Tiger Tank and more! All
popular sports such as golf, baseball
and bowling are available as simulated
computer games as well as many
conventional games such as chess
where the computer plays the role of a
formidable opponent.

Accounting

Your Challenger computer can keep
track of your checkbook, savings
account, loans, expenses, monitor your
calorie intake and your biorythms.

If you are involved in a business, you
can use it to do word processing; ac-
counting, inventory control, order pro-
cessing, customer lists, client records,
mailing labels and planning.

And more:

This may seem like a lot of uses, but it’s
only the tip of the iceberg for a general
purpose computer. For example, your
Challenger can be expanded to control
lights and appliances, manage your
energy usage and monitor for fire and
break-ins. Furthermore, it can commu-
nicate with you, with other computers
and the new personal computer infor-
mation services over the telephone.

In fact, the uses of general purpose,
personalized computers are expand-
ing daily as more and more people
discover the tremendous capabilities
- of these new
technological
wonders.

Ohio Scientitic
offers you four
personalized
computer sys-
tems starting
at just $479.

For a free

catalog and

the name of the

dealer nearest you, call
1-:800-321-6850 toll free.

OHIO SCIENTIFIC

1333 SOUTH CHILLICOTHE ROAD
AURORA, OH 44202 » (216] 831-5600
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Low-cost digital indicator displays total playing time

HOW MANY HOURS ARE ON YOUR

LMOST every hi-fi phono stylus

is made from the hardest sub-
stance known to man—diamond. Even a
diamond stylus, however, will become
appreciably worn after a given number
of hours of use. Keeping track of the
number of playing hours a stylus has
accumulated—and thus indirectly the
degree to which it has become worn—is
important for two reasons. Using a worn
phono stylus dramatically reduces play-
back fidelity and can cause catastrophic,
permanent physical damage to the
grooves of a vinyl recording.

Presented here is a simple, inexpen-
sive project that logs the number of
hours a stylus has been used. This infor-
mation is displayed at the push of a but-
ton on a four-digit, seven-segment LED
readout to the nearest tenth of an hour.
The low construction cost of this proj-
ect—3$50 or less—makes it an ideal so-
lution to the problem of monitoring sty-
lus use. With it, you will eliminate both
the risk of using the same stylus too long
and the needless expense of replacing it
too soon.

DECEMBER 1980

PHONO
STYLUS?

BY DENNIS BOHN

About the Project. One principal
design goal was to produce a circuit that
would provide as accurate a count of
actual stylus playing time as possible.
This immediately ruled out the use of
any scheme involving the sensing of the
amount of time that the turntable was
simply on. What was required was a
method of determining the amount of
time that the cartridge would actually
be generating an audio output for subse-
quent processing by the phono preamp.
This is the approach that was taken in
the project described here.

The project is shown schematically in
Fig. 1. Because there is no easy access to
the output of the phono-preamp stage
(apart from the fact that most equip-
ment warrantees would be voided by any
such tampering), the stylus timer begins
with its own RIAA phono preamplifier.
The audio output of one of the car-
tridge’s channels is tapped at the stereo
system’s phono-preamp input by means
of a Y connector/adapter and a short
patch cord. Sensing the input signal of
only one audio channel was deemed suf-

45

i —— e



phono stylus

ficient for the accuracy required. It is
highly unlikely that long periods of time
will exist in which there is a total ab-
sence of signal in one channel of a typi-
cal stereo disc.

The output of the phono cartridge is
applied to AuDIO INPUT jack JI. One
megohm of resistance (R/) and 20 pF or
less of parasitic shunt capacitance com-
prise the input impedance of the project.
This means that there is no additional,
significant loading of the cartridge.
Therefore, the stylus timer’s input net-
work does not appreciably alter the
loading and hence sonic performance of
the phono cartridge.

Operational amplifier /CI boosts the
level of the input signal and, with the
help of R2, R3, C2 and C3, provides
RIAA playback equalization. Because
the op amp is powered by a single-ended
supply, dc level-shifting of the input sig-
nal (performed by C5, R5 and R6) and
capacitive input coupling (furnished by
CI) are required. Output signals from
ICI are directly coupled to the nonin-
verting input of /C2D, which is one-
fourth of an LM339 quad comparator.
This stage is operated in linear fashion
as an op amp with transistor Q/ inside
the overall feedback loop. Resistors R/0
and R/! determine the bias of Q/. Re-
sistor R7 and capacitors C6, C7 and C9
furnish frequency compensation to en-
sure stability.

The 20 dB of gain provided by /C2D
and the 40 dB of gain supplied by /CI
(at 1 kHz) boost the input signal to the
level required by the half-wave rectify-
ing and averaging network D4, C/ 1, and
R13. The amplified input signal is con-
verted into a positive dc voltage ap-
pearing across capacitor C//, which
charges rapidly and discharges slowly
through R/3.

Comparator /C2C accepts the dc volt-
age appearing across C// and compares
it with the reference of approximately
100 mV generated by R/7, RI8 and
C12. Resistors R/4 and RI5 provide
hysteresis to stabilize the comparator.
The output of this comparator is applied
to the noninverting input of comparator
IC2B, while the inverting input receives
a shaped timebase signal derived from
the ac power line. Transformer T/ sup-
plies a low-voltage 60-Hz sine wave to
low-pass filter R19C13, whose output is
attenuated by voltage divider R20R23.
The attenuated sine wave, converted
into a square wave with a dc offset by
IC2A4, is applied to the inverting input of
comparator /C28B.

This comparator passes timebase
pulses when audio from the cartridge
drives the output of /C2C high. Time-
base pulses then reach the cLOck input
of the first section of dual D flip-flop
I1C3. The mismatch between pull-up re-
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PARTS LIST

B1—4.2-V mercury battery (Mallory TR-
133 or equivalent)

C1—0.0033-uF Mylar capacitor

C2—0.0027-uF Mylar capacitor

C3—0.01-uF Mylar capacitor

C4,C8, C10— 10-uF, 6.3-V tantalum capac-
itor

Cs, C11, C12—100-uF, 10-V, radial-lead
electrolytic

C6—0.1-uF disc ceramic capacitor

C7—0.001-uF Mylar capacitor

C9—0.005-uF disc ceramic capacitor

C13—0.01-uF disc ceramic capacitor

C14—100-uF, 35-V, radial-lead electrolyt-
ic

C16—330-uF, 6.3-V tantalum capacitor
(see text)

C16—56-pF disc ceramic capacitor

D1, D2— 1N40QO1 rectifier

D3, D6— 1N914 signal diode

D4— 1N34 germanium signal diode

DS5—1N4735 6.2-V zener diode

DIS1—Four-digit, common-cathode LED
display (NSA 154 1A or equivalent)

IC1—LMB301A operational amplifier

IC2—LM339 quad comparator

IC3—CD4013 dual D flip-flop

IC4—CD4059 programmable divide-by-N
counter

IC5—MM74C925 four-decade counter with

muitiplexed four-digit,
output drivers

J1—1Insulated phono jack

Q1 through Q5—2N5210 or equivalent npn
silicon transistor

QB6—2N5086 or equivalent pnp silicon
transistor

The following, unless otherwise specified,
are Vs-watt, 10% tolerance, fixed car-
bon-composition resistors.

R1, R15, R22— 1 MQ

R2, R23—27 kQ

R3—470 kQ

R4—330Q

RS, R6, R12, R16, R19, R26— 100 k2

R7—10Q

R8, R14, R21, R27 through R33— 1 kQ

R9, R11, R13— 10 k)

seven-segment

R10—15 kQ
R17, R36—6.8 k{2
R18—100 Q
R20—33 k2

R24, R25, R34, R36, R37—3.3 kQ
R35—330Q, v2 W

AmericanRadiaoHistory Com
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S1, S2—Normally open, momentary-con-
tact pushbutton switch

T1—24-volt center-tapped, 40-mA step-
down transformer

Misc.—Printed circuit board, IC sockets or
Molex Soldercons, battery holder, fuse
holder, suitable enclosure, Y phono-con-
nector/adapter, shielded cable, phono
plugs, hookup wire, line cord and strain
relief, suitable hardware, solder, etc.

Note—The following is available from
TOLECO Systems, Box 401, Kingston,
WA 98346: kit of parts consisting of all
required integrated circuits, common-
cathode LED display, and etched,
drilled and plated glass-epoxy printed-
circuit board, No. ST-1, for $29.95,
plus $2.00 postage and handling in
U.S., $4.00, foreign. Also available
separately is the etched, drilled and
plated glass-epoxy printed-circuit
board, No. ST-2, for $8.95, postpaid in
U.S. Washington state residents, add
5.3% sales tax. No COD or foreign-cur-
rency orders. The project as designed
is suitable for use only in those areas
whose powaer-line frequency is 60 Hz.

Fig. 1. The audio input is
obtained from one channel of
the cartridge output to the
phone preamp. It is then
amplified and rectified and
compared to a reference to
create timed pulses and
drive the digital display.

S~
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sistors R/6 and R24 holds the output of
IC2B low in the absence of a signal from
the cartridge.

The timebase signal from JC2B
passes to dual D flip-flop /C3, which
functions as a divide-by-4 counter. A
15-Hz pulse train appears at the Q out-
put of the second flip-fiop in /C3 (pin
13) when /C2B allows the clock signal to
pass. This pulse train is applied to the
input of /C4, which is programmed to
divide the input frequency by 5400. The
resulting output pulse train has a period
of 6 minutes or 0.1 hour and appears at
pin 23 of IC4 to clock four-decade coun-
ter ICS.

This chip contains not only counting
stages but also seven-segment decoders
and multiplexed display drivers. The
outputs of /CS drive not only the seven
segment lines of DIS] but transistors 02
through Q6 as well. The latter drive the
digit and decimal-point cathode lines of
the display. Their emitters are connect-
ed together and to one side of pushbut-
ton view switch S/, the other side of
which is grounded. No current flows
throngh the LED display until the viEw
switch is closed. The elapsed stylus play-
ing time is indicated in hundreds, tens,
units, and tenths of an hour up to 999.9
hours. When 999.9 hours have been tal-
lied, counter IC5 resets to 000.0. The
user can manually clear the counter by
closing RESET pushbutton switch $2. Re-
sistor R26 is the pull-down component
for switch S2.

A simple single-ended, full-wave sup-
ply satisfies the project’s power require-
ments. There is no power on/off switch;
line power should be applied continuous-
ly so that the information stored in /C5
is not lost. One simple way to do this is
to plug its line cord into the audio
preamplifier’s or receiver’s unswitched
power socket. Mercury battery B/ and
steering diodes D3 and D6 ensure that
the count stored in /CS5 is not lost during
power failures and during times when it
is necessary to unplug the timer from
the power line. Current drain of /CS5 is
low, making battery life at least as long
as that of the stylus. It is good practice
to replace the battery each time the sty-
lus is replaced. Capacitor C/5 is option-
al and supplies power when both ac and
battery power are lost.

Construction. The high impedances
and gains of the early stages of the sig-
nal-processing chain make the use of a
carefully designed printed-circuit board
almost a necessity. An etching and drill-
ing guide and component layout are
shown in Fig. 2. To keep construction
cost low, a single-sided pc board using
several jumper wires was used. As long
as the jumpers are as short as possible
and are installed neatly, they need not
be insulated.

47




phono stylus

After the jumpers are in place, install
the resistors, and then the diodes—in
the correct polarity. Molex Soldercons
or IC sockets should be mounted on the
board after the diodes, and then the ca-
pacitors should be installed. (The polari-
ties of electrolytic capacitors must be
observed.) Finally, the transistors
should be installed. Using a small-
tipped, low-wattage soldering iron and
small-diameter (No. 22 AWG or simi-
lar), 60/40 rosin-core solder, make all
necessary connections.

When all pc components have been
mounted on the board, use suitable
lengths of shielded cable and hook-up
wire to connect the appropriate foil pads
to those components that are not
mounted on the board. Connect the
shield of the cable running between in-
put jack J/ and the input foil pads at
both ends. However, use an insulated
phono jack to prevent a ground loop
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Fig. 2. Actual-size etching and drilling guide for the
printed circuit board is above left, component layout at right.

from arising. A suitable length of multi-
conductor ribbon cable can be used be-
tween the pc board and the display.

The author’s prototype is housed in an
aluminum utility box that encloses
everything except the LED display and
the viEw switch. These were mounted on
a small piece of oak and interconnected
with the boxed section by a length of
multiconductor ribbon cable. This ar-
rangement permitted the placement of
the utility box behind the audio pream-
plifier and the attachment of the oak
display board to the rear of the turnta-
ble. The RESET switch was mounted in-
side the enclosure to prevent accidental
switch closure and loss of count.

The display used by the author is a
four-digit calculator-type readout se-
lected for small size and low current de-
mand. However, almost any type of
LED display can be used, so long as it is
of common-cathode design and is com-

AmericanRadioHictory Com

patible with multiplexing. Discrete-digit
LED readouts can be used in this appli-
cation if all pins corresponding to the
same display segment (a, b, c, etc.) are
connected together to the appropriate
outputs of /C5. Any available display
color is acceptable. However, the use of
a LED readout other than the one speci-
fied might require a change in value of
current-limiting resistors R27 through
R33. Increasing the resistances will re-
sult in diminished display current and
brightness. Decreasing them will cause
more current to flow and more light to
be radiated by the display segments.
The output drivers of /C5 can source a
maximum of 30 mA, so the lower limit
of resistance for R27 through R33 is ap-
proximately 100 ohms.

Transformer T/ as specified is a 24-
volt center-tapped component with a
rated secondary current of 40 mA. The
author’s prototype has an actual current

POPULAR ELECTRONICS



demand of approximately 32 mA in
either the STANDBY (S/ open) or VIEW
(S! closed) mode. In the latter, the flow
of display current causes a decrease in
current flow through zener diode DS5.
This is why the overall current demand
remains constant whether the readout is
glowing or not. If a display requiring
more current is used, 7/ will have to be
a component that can deliver more sec-
ondary current.

In any event, to minimize hum pickup
and possible false time counts, the trans-
former should be positioned as far away
from the input stage as possible. Its
leads should be routed along the oppo-
site side of the pc board from the input
cable or, even better, at the opposite side
of the board and at right angles to the
input cable.

installation and Use. For initial
checkout, plug the line cord into an ac
power socket and depress the VIEW push-
button switch. The display should read
000.0. If it indicates some other number,
momentarily close the RESET switch and
verify that the display returns to 000.0
when the VIEW switch is closed again.

Next, position the project near your
turntable and preamplifier in such a

way that the LED display can easily be
seen. Make sure that the audio system is
turned off. Then disconnect one of the
signal cables running from the turntable
to the PHONO input jacks of the system’s
preamplifier. Either the right- or left-
channel output of the turntable can be
used. Connect a suitable Y adapter to
the unoccupied preamplifier PHONO in-
put jack and plug the floating output
cable from the turntable into one of the
adapter’s two phono jacks. Finally, con-
nect one end of a patch cord to the
remaining Y-adapter phono jack, and
the other end of the patch cord to the
project’s audio input jack (J1).

Turn the stereo system on and play a
record for slightly more than six min-
utes, verifying that the display reads
000.1 hour when the VIEW switch is
closed. If it does, return the tonearm to
its rest position and unplug the project’s
line cord from the power socket. Wait a
few minutes and reconnect the project to
the ac power source. Depress the VIEW
pushbutton switch once more. A readout
of 000.1 hour on the LED display con-
firms that the battery-powered memory-
backup circuit is working.

Finally, apply ac power t the stylus
timer and to the audio system. Place the

preamplifier’s mode selector switch in
its PHONO position, leaving the tonearm
in its rest position. At the end of an
hour, depress the VIEW pushbutton
switch. If the display still reads an
elapsed time of 000.1 hour, the project is
not falsely counting the 60-Hz power-
line frequency. If a false count is indi-
cated, reroute any ac line cords passing
near the project’s audio input jack. Also,
check the audio cable’s shield and the
connections between the shield and the
phono jacks. Grounding the metal enclo-
sure to the audio system ground at one
point only will also help keep 60-Hz ac
out of the high-gain stages of the timer.
Repeat the test procedure to ensure that
the false-count problem has been solved.

Knowing the playing time of the sty-
lus to the nearest hour or even ten hours
is sufficient for replacement purposes.
Contact the manufacturer of your car-
tridge for his recommended stylus-
replacement interval. If this information
is not available, check spherical styli af-
ter about 200 hours, elliptical styli after
500 hours, and Shibata and similar
types after 900 hours. Use a stylus-
replacement microscope for making vi-
sual inspections. If in doubt about re-
placement, consult a dealer. o
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New from NRI!

25" color TV that tunes
by computer, programs
an enfire evemng S
entertainment.

Just part of NRIs training in
servicing TY, stereo systems, video
tape and dise players, car
and portable radios.

AmericanRadioHistorv.Com



Only NRI home training prepares
you so thoroughly for the next great
leap forward in TV and audio. .. digital
systems. Already, top-of-the-line TV's
feature digital tuning, computer pro-
gramming is appearing, and new
digital audio recording equipment
is about to go on the market.

NRI is the only home study school
to give you the actual “hands-on” train-
ing you need to handle servicing prob-
lems on tomorrow’s electronic equip-
ment. Because only NRI includes this
designed-for-learning, 25” diagonal
color TV with electronic tuning, built-in
digital clock, and computer program-
mer as part of your training. With this
advanced feature, you can pre-program
an entire evening'’s entertainment. ..
even key lock it in to control children’s
viewing.

As you assemble it, you learn
how digital tuning systems work, how
. to adjust and service them. You work
with the same advanced features
used in the new programmable
TV's and video tape record-
ers. It's exclusive NRI
S training that keeps you

% .M up with the leading
“ A edge of technology.

Exclusive
Designed-for-
_ 4| learning
i1 Concept
- The color
TV you build
as part of NRI's
Master Course
looks, operates,
and performs like
the very finest com-
mercial sets. But
behind that pretty
picture is a unique
designed-for-
learning chassis...

- the only such unit in the world.

Rather than retrofit lessons to a hobby
kit or an already-built commercial
set, NRI instructor/engineers have de-
signed this television so each step of
construction is a learning experience.
As you build it, you perform
meaningful experiments. You see what
makes each circuit work, what it does,
how it interacts with other circuits. You
even introduce defects, troubleshoot and
correct them as you would in actual
practice. And you end up with a mag-
nificent, big-picture TV with advanced
features. One you can sell or use in
your home.

Also Build Stereo,
Test Instruments
That's just a start. You dem-

onstrate basic principles and circuits
on the unique NRI Discovery Lab® then
apply them as you assemble a fine
AM/FM stereo receiver, complete with
speakers. You also get practical experi-
ence as you build your own test instru-
ments, including a 5” triggered sweep
oscilloscope, CMOS digital frequency
counter, color bar generator, and transis-
torized volt-ohm meter. Use them for
learning, use them for earning as a
full- or part-time TV, audio, and video
systems technician.

Complete, Effective Training
Includes Video Systems
Using NRI's exclusive methods,

you learn far more than TV servicing.
You'll be prepared to work with stereo
systems, car radios,.record and tape
players, transistor radios, short-wave re-
ceivers, PA systems, musical instrument
amplifiers, electronic TV games, even
video tape recorders and tape or disc

AmericanBotioei e — —

video players. Your training covers just
about every kind of electronic enter-
tainment equipment available now or
in the near future.

And because NRI has unmatched
experience gained in over 60 years and a
million students worth of training, your
course is designed for ease of learning
and practical utility. You need no pre-
vious experience of any kind. Starting
with the basics, exclusive “bite-size” les-
sons cover subjects thoroughly, clearly,
and concisely. “Hands-on” experiments
reinforce theory for better comprehen-
sion and retention. And your personal
NRI instructor is always available for
consultation, ready with explanations,
answers, and advice.

Send for Free
Detailed Catalog...

No Szlesman Will Call

Get all the facts on this exciting
course and its potential for you by mail-
ing the postage-paid card today. Our free
100-page catalog includes color photos
of all kits and equipment, complete
lesson plans, convenient time payment
plans, and information on other elec-
tronics courses. You'll also find out
about NRI's new Computer Technology
Course that includes

microcomputer. Or Complete Com-
munications with 2-meter transceiver
that gets you ready for opportunities in
broadcasting, 2-way radio, microwave,
and other growing fields. If card has
been removed, write to:

NRI Schools
McGraw-Hill Continuing
Education Center
3939 Wisconsin Ave.
Washington, D.C. 20016

LT

Ciie
Hill'
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THE NEW EXP

Special! Full 8 floppy,

Imagine — for only $129.95 you can own the starting
level of Explorer/B5. a computer that's expandable into
full business/development capabilities — a computer
thal can be your beginner system. an OEM controller,
or an IBM-formatted 8" disk small business system.
From the first day you own Explorer/85, you begin
computing on a significant level, and applying princi-
ples discussed in leading computer magazines. Ex-
plorer/85 features the advanced Intel 8085 cpu, which
is 100% compatible with the older 80B0A. It offers on-
board S-100 bus expansion, Microsoft BASIC in ROM.
plus instant conversion to mass sloraE: disk memory
with standard 1BM-formaited 8" disks. All for onl

$129.95, plus the cost of power supﬂly. keyboard/
terminal and RF modulator if you don't have them (see
our remarkable prices below for these and other, ac-
cessories). With a Hex Keypad/display front panel,
Level A" can be programmed with no need for a ter-
minal, idea! for a controller. OEM, or a real low-cost

Level “A™is a
complete operating
. system,perfect for

= heginners, hobhyists,
% industrial controller
use. $129.95

LEVEL “A" SPECIFICATIONS

Explorer/85's Level “A’" system features the advanced

Inte] 8085 cpu, an 8355 ROM with 2k deluxe monitor/
rating system, and an advanced 8155 RAM /O . . .

all on a single motherboard with room for RAM/ROM/

PROM/EPROM and S-100 expansion. plus generous

prototyping space.

PC rd: Glass epoxy. plated through holes with
solder mask, - 1/O: Provisions for 25-pin (DB25) con-
nector for terminal serial 1/O. which can also support a
paper tape reader . . . cassette tape recorder input and
output . .. casselte tape control output . .. LED output
indicator on SOD (serial output) line .. . printer inter-
face (less drivers) . . . total of four 8-bit plus one 6-bit
1/0 ports. + Crystal Frequency: 6.144 MHz. - Control
Switches: Reset and user (RST 7.5) interrupt . . . addi-
tional provisions for RST 5.5, 6.5 and TRAP interrupts
onboard. - Counter/Timer: Programmable, 14-bit bi-
nary. - System RAM: 256 bytes located at F800. ideal
for smaller systems and for use as an isolated stack
area in expanded systems . , . RAM expandable to 64K
via S-100 bus or 4k on motherboard.

System Monitor (Terminal Version): 2k b{les of
deluxe system monitor ROM located at F#89. leaving

free for user RAM/ROM. Features include tape
load with labeling ... examine/chang of
memory . . . inseri data. . . warm start . . . examine and
change all registers . . . single step with register display
at each break point, a debuggi }l)raini eature . . . go
to execution address . . . move blocks of memory from
one location to another . . . fill blocks of memory with a
constant . . . display blocks of memory . .. automatic
baud rate selection to 9600 baud . . . variable display
line length control (1-255 charactersfline) ... chan-
nelized I/0 monitor routine with 8-bit parallel oulput
for high-speed printer . . . serial console in and console
out channel so that monitor can communicate with 1/O
ports.

System Monitor (Hex Keypad/Display Version):
Tape load with labeling . . . tape dump with labeling
.. . examine/change contents of memory . . . insert dala
... warmstar . . . examine and change all registers . . .
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Please send the items checked below:

O Explorer/85 Level “A™ Kit( Terminal Version). . . §120.95 plus
$3 posi. & insur.

O Explorer/85 Level “A” kit (Hex Keypad/Display Version). . .
$129.95 plus $3 posl. & insur.

O Bk Microsoft BASIC on cassette tape. $84.95 posipaid.

O Bk Microsoft BASIC in ROM kit (requires Levels “B". D" and
“E”) ... §90.95 plus $2 posl. & insur.

3 Level “B” (S-100) kit . . . $49.95 plus $2 posi. & insur.

O Level “C” ($-100 6-card expander) kit . . . $39.95 plus $2 past.
& insur.

O Level “D" (4k RAM) kit. . . §68.95 plus $2 post. & insur.

0 Level “E” (EPROM/ROM) kit . . . §5.95 plus 50¢ p&kh.

O Deluxe Steel Cabinet for Explorer/as . .. $49.95 plus $3 posl.
& insur.

O Fan For Cabinel . . . $15.00 plus $1.50 posl. & insur.

0O ASClI Keyboard/Computer Terminal kit: features a full 128
character set. u&l case: full cursor control: 75 ohm video
aulput: convertible 1o baudot output: selectable baud rate,
RS232-C or 20 ma. 1/Q), 32 or 64 character by 16 line farmats.
and can be used with either a CRT monitorora TV sel (if you
have an RF modulator) . . . $149.95 plus $3.00 post. & insur.
O DeLuxe Steel Cabinet for ASCIt keyhoard/ierminal . ..

$19.95 plus $2.50 posi. & insur.

O New! Terminal/Monitor: (See photo) Same features as abave.
excepl 127 monitor with keyhoard and ierminal is in deluxe
single cabinet: kil . .. $3989.85 plus $7 post. & insur.

0 Hazeltine lerminals: Qur prices loo low to quote — CALL US

m] mm-?gler terminals/printers: Our prices oo low 1o guote.
CALL

O Hex Keypad/Display kit . . . $68.95 plus $2 post. & insur.

Full 8" disk system for less than the price of a mini (shown with
Netronics Explorer/85 computer and new terminal). System features
floppy drive from Control Data Corp.. world's largest maker of
memory storage systems (not a hobby hrand!)

4o L]

.

i
/ Level A"
With Hex
Keypad/Display.

single step wilh register display at each break point . . .
80 to execution address. Level "A" in this version
makes a perfect controller for indusirial applications.
and is programmed using the Netronics Hex Keypad/
Display. It is low cost. perfect for beginners.

HEX KEYPAD/DISPLAY SPECIFICATIONS
Calculalor type keypad with 24 sysiem-defined and 16
user-defined keys. Six digit calculator-type display.
that displays ful{address plus data as well as register
and status information.

LEVEL “B" SPECIFICATIONS

Level “B" provides the 5-100 signals plus buffers/
drivers to suppor up to six S-100 bus boards. and in-
cludes: address decoding for onboard 4k RAM expan-
sion selectable in 4k blocks . . . address decoding for
onboard 8k EPROM expansion selectable in 8k blocks
... address and data bus drivers for onboard expansion
. .. wail state generator (jumper scleciable). 1o allow the
use of slower memories . . . iwo separate 5 voll regula-
{ors,

LEVEL “C” SPECIFICATIONS

Level “C” expands Explorer/85's motherboard with a
card cage. allowing you to plug up to six $-100 cards
directly into the motherboard. Both cage and card are
neatly contained inside Explorer's deluxe steel
cabinel. Level “C" includes a sheet metal superstrue-
ture. a 5-card. gold plaled S-100 exiension PC board
that plugs into the motherboard. Just add required
number of S5-100 conneclors.

Explorer/8s
With Level "C"
Card Cage.

s
LEVEL “D" SPECIFICATIONS
Level "D" provides 4k of RAM. power supply regula-
tion, filtering decoupling components and sockets to
expand your Explorer/85 memory lo 4k (plus the origi-

Start learning and computing for only $129.95 with a Netronics 8085-based
computer kit. Then expand it in low-cost steps to a business/development system
with 64k or more RAM, 8" floppy disk drives, hard disks and multi- terminal 1/O.

LORER/85 SYSTEM

64k system for less than the price of a mini! Only $1499.95!

(Also available wired & tested. $1799.95)

nal 256 bytes located in the 8155A). The static RAM

can be located anywheré from fg#9 to EFFF in 4k

blocks.

LEVEL “E" SPECIFICATIONS

Level "E" adds sockets for 8k of EPROM to use the

popular Intel 2716 or the TI 2516. It includes all sockets,

power supply regulator. heat sink. filtering and decou-

pling components. Sockets may also be used for 2k x 8

RAM IC's (allowing for up 1o 12k of onboard RAM).

DISK DRIVE SPECIFICATIONS

® 8" CONTROLDATACORP. e Datacapacity: 401.016 bytes
rofessional drive. {SD). 802.032 bytes (DD).

® LSl controller, unformatied.

® Wrile protect, ® Accesslime: 25ms (one
® Single or double density. track).

DISK CONTROLLER/ /O BOARD
SPECIFICATIONS

® Cont,ols uplofour 8" drives.
® 1771A LS1(SD) floppy disk
controller.

® 2716 PROM socket included
for use in custom
applications.

® Onboard dala separator ® Onboard crystal controlled.
(IBM compatible). ® Onboard 1/O baud rate

® 2Serial /0 ports erators lo 9600 baud.

® Auloboot to disk system ® Double-sided PC board
when system reset, (glass epoxy.)

DISK DRIVE CABINET/POWER SUPPLY

@ Deluxe steel cabinel with individual power supply for max-
imum reliability and stability.

ORDER A COORDINATED
EXPLORER/85 APPLICATIONS

PAK!
Beginner's Pak (Save $26.00!) — Buy Level A" (Ter-
minal Version) with Monitor Source Listing and AP-1
5-amp Power Supply: (regular price $199.95), now at
SPECIAL PRICE: §169.95 plus post. & insur.
Experimenter's Pak Il (Save $53.40!) — Buy Level
A" (Hex Keypad/Display Version) with Hex
Keypad/Display. Intel 8085 User Manual, Level A"
Hex Monitor Source Listing. and AP-1 5-amp Power
Supply: (regular price $279.35). all at SPECIAL
PRICE: $219.95 plus post. & insur.
Special Microsoft BASIC Pak (Save $103.00!) — In-
cludes Level "A™ (Terminal Version). Level "B",
Level "D (4k RAM). Level “E". 8k Microsoft in
ROM, Intel 8085 User Manual, Level A" Monitor
Source Listing. and AP-15-amp Power Supply: ( regu-
lar price $439.70), now yours ‘at SPECIAL PRICE:
$328.95 plus post. & insur.
ADD A TERMINAL WITH CABINET,
GET A FREE RF MODULATOR: Save
over $114 at this SPECIAL PRICE: $4989.85
plus post. & insur.
Special 8" Disk Edition Explorer/85 (Save over $104!)
— Includes disk-version Level A", Level "B". two
$-100 connectors and brackets. disk controller, 64k
RAM. AP-15-amp power supply. Explorer/85 deluxe
steel cabinel, cabinel fan, 8" SD/DD disk drive from
famous CONTROL DATA CORP. (not a hobby
brand!). drive cabinet with power supply, and drive
cable set-up for two drives. This package includes
everything but terminal and printers (see coupon for
them). Regular price $1630.30. all yours in kit at
SPECIAL PRICE: $1493.95 plus post. & insur. Wired
and tested. only $1799.95.

Special! Complete Business Software Pak (Save
$625.00!) — Includes CP/M 2.0. Microsoft BASIC.
General Ledger. Accounts Receivable. Accounts
Payable, Payroll Package: (regular price $1325). yours
now al SPECIAL PRICE: $699.95.

O AP-1 Power Supply Kit +8V @5 amps) in deluxe sleel cabinet

O Disk Controller Board With 0 Ports . . . §199.95 plus $2 post,

.. . 830.95 plus $2 pos. & insur. & insur.
0 Goid Plated S-t00'Bus Connectors . . . $4.85 cach, posipaid. O Special: Complete Business Software Pak (sce above) . ..
O RF Modulator ldléallows you to use your TV sel as a monilor) $809.96 postpaid.
. SOLD SEPARATELY:

...38.95 mlslpﬂl

O 18k RAM kit (S-100 board expanls 10 84k). . $199.95 plus $2
post. & insur.

0 32k RAM kit . . . $298.95 plus $2 post. & insur.

O 48k RAM kit . . . $399.95 plus $2 post, & insur.

3 64k RAM kit . . . $499.95 plus $2 post. & 2

O 16k RAM Expanslon kit {lo expand any of the above in 16k
blocks up 0 64K) . .. $99.95 plus $2 posl. & insur. cach.

O Intel 8085 cpu Users® Manual . . . $7.50 postpaid.

0O 12" Video Monitor (10MHz handwidth) ... $139.85 plus $5
post. & insur.

D Beginner's Pak (se«: above) $168.95 plus $4 post. & insur.

O Experimenter’s Pak (sce above) . .. $219.95 plus $6 posl. &

DO CP/M 1.4 .. $100 postpaicl.
O CP/M2.0. .. $150 posipaid.
O Microsoft BASIC. .. $325 posipaid.
O Intel 8085 cpu User Manual . . . $7.50 postpaid
O Level “A™ Monitor Source Listing . .

. 825 puslp.ai(l.
Continental US.A. Credit Card Buyers Ousside Connecticul

CALL TOLL FREE: 800-243-7428

To Order From Connecticut Or For Technical
Assistance. call (203) 354-9375

Total Enclosed (Conn res. add sales tax) §

h Paid By:
insur,
O Special Microsoft BASIC Pak Without Terminal (seeabove). .. O Personal Check O Cashier's Check/Money Order
$320.85 plus $7 post. & insur. - avisa O Master Charge (Bank No. _ — _ _ )
D Same as ahove. plus ASCI! Keyboard Terminal With Cabinel, A .t No. Exp. Date
Get Free RF Modulator (see above) . . . $499.85 plus $10 posl. Signature
& nsur., iy :
O Special 8” Disk Edition Explorer/85 (sce above). . $1408.85  Print
plus $26 post. & insur. Name
O Wired & Tested . . . $1799.85 plus $26 posl. & insur. Address
O Extra 8" CDC Floppy Drives . . . $499.95 plus $12 pos! & insur City
O Cabinet & Power Supply For Drive. .. $88.95 plus $3 posi. & State 7ip.

insur.
O Drive Cable Set-up For Two Drives . .. $25 plus $1.50 pust. &
nsur,
S NN NSNS NS NP NENPE NN NN NN SN NN SN NSO EES

I=SRTINT

Am.

NETRONICS Research & Development Lid,
333 Litchfield Road, New Milford, CT 06776
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MICROCOMPUTER with 4K of
RAM (random access memory)
can perform reasonably well, but its
small memory locks it out of using much
sophisticated software. In most systems,
memory can be expanded by installing
memory chip sets or plug-in memory
boards. However, in the particular case
of the Radio Shack TRS-80, installation
of a RAM chip set leaves 16K inside the
machine and 4K of removed RAM
unused. Actually, this can be a bonus if
you build the memory board and expan-
sion interface described in this article.
The modification detailed here pro-
vides a total of 20K of RAM and a plug-
board system that allows experiments
with 1/O ports. The memory board fea-
tures a universal address decoder that
allows placing the RAM on any 4K
boundary. If you program in machine
language using the TRS-80 TBUG
monitor, you can switch the memory
block to the remote end of memory
where the small utility program really
belongs. Also, the board is easily con-
verted to accept 16K RAMs if desired.
The simplicity of memory upgrade
from 4K to 16K is the direct result of the
use of 16-pin RAM chips. These multi-
plexed-address input dynamic RAMs
are in wide application because of their
low cost and power consumption. The
latest additions 1o this family of devices
provide up to 64K bytes with eight
memory chips.

Memory Basics. The Z80 micropro-
cessor distinguishes memory access ma-
chine cycles by concurrently issuing a
16-bit memory address and memory re-
quest (MREQ), along with either a read
(RD) or write (WR) pulse. These and oth-
er control signals operate the memory
blocks of a computer. A typical memory
chip includes address input, write, chip-
select (or chip-enable), and data input
and output lines.

Computer memory consists of a num-
ber of memory blocks arranged in se-
quence. A memory block may consist of
one 1K X 8 read-only memory (ROM),
two 1K X 4 RAMs, or eight 16K X |
RAMs, to name a few of the possible
configurations. Whatever the chip size,
the storage elements of the device are
arranged in a matrix. For example, the
storage matrix of the 4027 (4K X 1)
chip consists of 64 rows by 64 columns,
yielding 4096 bits. A memory element
within the matrix is selected by matrix
row and column decoders. For a 4K X 1|
memory chip, the address decode range
is from 000 (zero) to FFF hexadecimal
or 4096 decimal.

To allow stacking memory blocks
end-to-end, an external memory address
decoder is required. The address decod-
er continuously scans the higher-order
computer address lines and exclusively
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trs-80 memory
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rangement of a 4027 4K multiplexed dy- o oo Vee
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g T . . 1to P Fig. 1. RAM block diagram and timing waveforms.
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selected, gate G1 inactive, and the chip
data-out line off. The MuUXx pulse is low
and allows bits AO through AS to pass
through the Mux switch to the chip’s
address input pins. On a memory read
RD machine cycle, the CPU places a 16-
bit address on the system bus, along
with MREQ and RD pulses. (Incidentally,
RAS is simply a renaming of the MREQ
CPU pulise.) When RAS appears, the ad-
dress decoder is enabled and its decoded
output goes low, enabling memory. Also,
one input pin of GI and G2 goes low,
allowing read pulse RD to pass through
G2 and turn on G3, but the chip is not
yet ready to output data. The RAS pulse
also strobes bits AO through AS into the
chip address latches for temporary stor-
age. The Mux pulse next appears and
“throws” the multiplexer switches al-
lowing address bits A6 through All to
pass. Shortly thereafter, the CAS (col-
umn address strobe) pulse appears and

strobes the second group of address bits
into the chip.

With the full address now entered,
the matrix row and column address de-
coders decode the address and select the
stored data cell. At this point, the chip
data-out line becomes active and passes
the data bit to the system bus through
G3. The RAs pulse goes high with chip
deselection, and G3 cuts off.

Action is similar on a memory write
cycle. Write pulse WR appears, G3 is off
throughout the cycle, and data enters
the chip through G4. Mux and CAS
pulses are not supplied by the CPU;
rather, they are developed by other cir-
cuit logic and properly synchronized
with CPU MREQ pulse. This logic is
already present in the TRS-80, and MuUXx
and CAs pulses are on the system’s bus in
this and most other Z80-based systems
utilizing multiplexed-address input dy-
namic RAMs.

For the 4116 16K version, 14 address
line bits are multiplexed to the chip. To
make room for two additional address
line bits, pin 13 of the 4116 is used to
enter bits A6 and A12, sacrificing the
chip-select line. Address bits AO and
A13 enter pin 5. Then, to account for
the missing chip-select line, the 4116's
logic senses the proper sequence and
timing of the RAS, Mux, and CAS pulses
before enabling the chip.

Memory Refresh. All memory loca-
tions of the dynamic RAM must be re-
freshed within a 2-ms interval to avoid
loss of data. This occurs on any memory
cycle of a running program. It can be
accomplished via software, but this re-
duces processing speed. Memory re-
fresh. therefore, is best accomplished by
hardware.

Refresh circuits are essentially count-
ers that generate sequential addresses
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PARTS LIST

C1 thiough C4—22-uF, 20-V electrolytic

C5 through C11—1.0uF, 35-V tantalum
electrolytic

C12 through C35—0.1-uF, 15-V disc ca-
pacitor

C36—0.22-uF, 15-V disc capacitor

C37—0.01-uF, 15-V 10% disc or polysty-
rene

D1,D2— 1N4 148 switching diode

D3,D4, D5— 1N4001 rectifier diode

D6— IN751 5.1-V zener diode

D7,.D&8— 1N4735 6.2-V zener diode

D9— IN4744 15-V zener dicde

IC1 through IC8—UPD414 (MK4027)* 4K
or UPD416 (MK4116)** 16K RAM

IC9 through 1C12—74LS367 three-state
hex buffer

IC13,IC14—74LS157 quad 2-input multi-
plexer

IC15—74L.S32 quad 2-input OR gate

IC16—74LS21 dual 2-input AND gate

IC17—74154 4-to- 16 line decoder

IC18—7805 5-V, 1-A voltage regulator

IC19—555 timer

R1,R3— 1-k2, V4-W 10% resistor

R2— 100-k2, Va-W 10% resistor

R4,R5,R6—4.7-k}, v4-W 10% resistor

*Use similar 4K RAMs on removal from
TRS-80.

**Jse JAMECO TRS-16K kit for TRS-80
16K upgrade and for 4K to 16K board
upgrade. See text.

Misc.—IC sockets; wrap posts; 20/40
card edge connector; ribbon cable; plug
board; card guides; chassis; card recep-
tacles; heat sink; 12-volt power supply
(JAMECO JE210 or similar); perforated
board; hookup wire; etc:
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Torrance Electronics Rockville i Heathkim Ef-clmmc Center J ActidnAudio Inc. Pasco Riverview Elsctronics
A-8&8 Electronics Sitver Spring ;¥\ el Graylock Elpctronics Ru:hllnd C&J Etectronics
Zackit Yowson y Hapnesvitle Elltr!nnlc Ine) | Warth White Plams Heathiit Ehcrmmc Center Saat ABC Communications
Thrifty Etectronics Supply Inc. Towson =har o Compurers Etc,| I ;m‘mm |3 Mh Elactronic Center 5,,",, Armateur Radio Supply
K Electronics Towson Computers Uniimired, | Trojan FM tronics Seattle Empire Electronics
Whi D&S Elactronics Towson Hnrﬁkik Efpctronic Center | _ =Am-Com Efectronics Spokane Don’s Stereo Center
Whittier Whittier Electronics Co. Wheaton e B Compurer c:a(mx Central Electronics Spokane Personal Computers
Woodland Hills Heathkit Electronic Center MASSACHUBETTS 2 | JE a Action Audio Inc, Tacoms C&G Electronics
COLORADO Littleton | JehLom Ine, m ™ The Computer Corner Tocoma Northwest Radio Supply
Aurora Aurora Electronics Paabody = sthkie Eloctronic Center | | H CAROLINA WEST VIRGINIA
Colorsdo Springs  Centennisl Electronics Inc. Pittstieid irtsfield Radip Co, Iog, | = | }¢ Syre Shop of Raleigh Fairmont TPS Electronics Inc.
Denver M. Coin Distril g Co. Wi Compater Mart Ine. || NORTH DAKOTA Morgantown The Computer Corner
Denver Micro World Elsctronics Wallesley Hn thikit Eiectranic Ceater &?ﬂ S&S Ei M Electro Distributing Co. Inc.
CONNECTICUT West Springfleld Norbill's Electronics Ine, e - L R R Wheeling 1 Radio A iate Store
Avon Haathkit Elsctronics Center Worcester RM Electronics lne. Cincimmati Heathkit Electronic Center WYOMING
Naw Havan Customized Computer Systems MICHIGAN . Cincinnati Mi Soluti Chey Computer Concepts
Waestoort puterworks Adrisn E&B E jcs Inc. Cf Heathkit Electronic Center
DELAWARE Allen Park Elactronic ng o Heathkit Electronic Center
Naw Castls Delaware Amateur Supply Ann Arbor Wademneyer £, T.V. Specialties
Nawesrk Computerisnd Battie Creek r8 Tech College Bookstore CANADA
Wilmington Larsco Bay City Universal Amateur Redio Alberta:
Wi whn Ei Inc. Canton thkit Elsctronic Center Caigary CompuShop Albarts Ltd.
FLORIDA Clawson Redio Si Warren Redio Onterio:
AGL Electronics Coldwater taur Electronic Supply Toronto House of Computars
C For You Datroit Ross Radio Company QUAM Marianes Electronics
Lafay Redio E Detroit Radio 5 ENGLAND
Lafeyecte Redio Detroit - Bits, Bytes & Micros Berkshira NewBeasr Computing Store
Hisloah Heathkit Etectronic Canter Oxford Heattrkit Electronic Center GUATEMALA Elactronica Pun -Americens
Jacksonville Laraco of Floride inc. East Detrolt fc Can lat Ciey Trice Wholessie Electronics PANAMA Tropaico, S.A.
Lekeiand Lakelend Specisity Etectronics Fline Shand Electronics inc. OREGON SINGAPORE Applisd Digital Syscam
Miami Herman Eiectronics Garden City Computer Canter Albany Oregon Ham Sslas SINGAPORE Sys-Tech
Miami N&G Distributors Grand Rapids Micro Computer World Beaverton Norvac Etectronics SWEDEN
Oakland Park Lefayatre Radio Grand Rapids Redio Parts inc. Corvaills Zera-Gee Stockholm LS/ Electronics H8
Orlando Southasst Micro-Data Corp, Grand Rapids T&W Electronics Eugena Eugene Amateur Redio Supply WEST INDIES
Pensecola Grice Electronics Inc. Grand Repids Warren Redio Co. Portiand Pertiand Radio Supply Port of Spain, Trinided The Hobby Cantre
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One-Stop Component Center ®

This is a partial listing of over 500 items
available from authorized Jim-pak Distributors:

: == LS Schottky i
Ay »&S‘.

7415109
'GRAB BAGS >

”mw i

74LIS138 o5 & 4
74LS139 . . . .
741814 . . ..
LSS V' i - e
7415161 . . . .
7AL5174 45 - .

Cer. Caps. (100) 295 GB123 7418175 . . . .

Mylar Caps. {60) 4.95

Electrolytlcs 860) 4.95

Tantalums (40 4.95

TTL IC's {50) 4.95

Asst. LEDs (100) 595

Trimmers {30) 4.95

Yaw Resist. (200) 2.95

Y2W Resist. (200) 2.95

Slide Switch (25} 3.95

REGULATED POWER SUPPLY KIT

m-pa
electronic components

Heat Sinks (30) 3.95
Transistois (100) 3.95
Chokes (50) 3.95
Term. Strips (40} 3.95
Spcr/Stndff (150) 2.95
Washers (200) 2.95
Lugs (100) 2,95
1&2w Resist. {100) 2.95
7-Seg.DspIys.S§0 5.95
3/8'" Pots. (100 5.95

GBl0l
GBl02
GB103
GBl10g
GBllo
GBIl13
GBll6
GBl17
GBl20

7415192 . . ..
7415193 37e w &
7415221 4.5 5 g
74L-5244 va & &
7408245 . . . .
7418367 i 5 s »
JALS378 »im » b
811597

SOCKETS

GBI73

POTENTIOMETERS
i

el

Wire Wrap
14 pin WW tin .75
14 pin WW gold 1.09
16 pin WW tin .79
16 pin WW gold 1.19
24 pin WW gold 1.69
40 pin WW gold 2.75
14 p. plug/cover1.29
16 p. plug/coverl.39

Uses LM309K. Heat Sink _
provided. PC board con-
struction. Provides a solid

1 amp @ 5 volts. Can supply up
to 5V, 9V and +12V with
JE205 Adapter. Includes compo-
nents, hardware and instructions.

Low Profile
8§pinLP ... 2/.59
WpinlLP. ..

16 pin
18 pin
20 pin
22 pin
24 pin
28 pin

830, 35
. P 100‘\7318
1 :

2 Watt @ 70°C
7/8" Slotted Shaft
Linear Taper

1K 5K
25K 50K
1 Meg

CMU .. $2.95

10K
100K

3/4 Watt @ 70°C
15 Turn Pot.
Linear Taper

100Q 500 1K
5K 10K 50K
100K 500K 1Meg

830P .. $1.79

3% 'x6""x2"H

JE200...................81495

36 pin
40 pln

24 p. plug/cover1.95
+ molex p./sockets

DESK TOP ENCLOSURES

DTE-8 (Pictured)

DTE-11 (Pictured)

DTE-14

DTE-HK (Case for JEGOO)

DTE-AK (Case for JEG10) (Pictured)

DIODES & TRANSISTORS

2N2219A. .2/1.19
. 2/.89

. 2/.89
99

VIDEO CONTROLLER

ldeal for all video
games or remote

CAPACITORS

Bipped Tantalum
Imfd@35v 2/ 89
.4Imfd @35v 2/.89
Imfd®@35v 2/.89
2.2mfd@2sv  2/1.09
3.Imfd@25vV
4.imfd @25V
10mfd @25V
33mfd @25V

100V MYLAR
.001-.0lmfd
.022mfd
.047mtd
mtd

ELECTROLYTIC
Imfd @50V
4.7mfd @50V
10mfd @50V
22mfd @50V
47mfd @50V
100mfd @50V
220mfd @50V
1000mfd @25V o
2200mfd@lev  1.39
50V CERAMIC
10pf-.022mfd .
.047mftd
mfd

control projects.
Two mini. pots.
40K ohm each.
SPST pushbutton
control.Five-wire
connection cable
8" long. Rugged
plastic case —
1%"'H x 2-3/8"'W
x 4:5/16"'L

.2mfd

MICROPROCESSORS

CPU (4MH2z)

8 Bit MPU 14.95

cPU 7.95

8 Bit 1/0 Port 3.95

Bi-Directional Bus Driver 4.49

Character Generator 2.95

Tri-State Hex Buffer

30K Baud UART

88-Key Keyboard Encoder 13.95

4K Static RAM (300ns) 9.49

16K Dynamic RAM (20ns) 9,95
10.95

8K EPROM
. $5.95 each 16K EPROM (+5V) 1995

[ N N B =& N N B §B &8 B &N B 2 § N B B B ]
1

[ Discount |m-= ak Coupon
I ONE electronic components GOOD FOR
l DOLLAR ONE DOLLAR
l Discount Coupon DISCOUNT
|

I

1

ZE8A 14.95

MiZ6800
8080A

8212

8216
251372140
87197
AY-5-1013
AY-5-2376

D-Subminlature Plug
D-Subminiature Socket
Cover for DB25P/S
P.C. Edge
BNC Plug
BNC Jack
UHF Adapter
UHF Panel Recp.
UHF Adapter
PL259 UHF Plug
UG260/U BNC Plug
UG1094/U BNC Buikhead Recp.

W LINEAR ™%
.59

LM7805T . . .

W

Inside
Rear

N W O S

BiOLELILI-O
BBREBBETHRGR

OFFER EXPIRES on purchase of any
DECEMBER 31, 1980 JIM-PAK PRODUCTS
Redeemable at at participating Distributors

participating JIM-PAK
Distributors for $1.00
discount on purchases
of JIM-PAK components
exceeding $1.00

Mr. Distributor: Jim-Pak
will accept this coupon
for one dollar credit
when returned to us with
your regular orders.

LM791ST . . .
LM323K. . . .
LM324N. . . .
LM337T. . ..
LM339N. . . .

WO SooNn
VOGO G LG,

ONE DOLLAR

One Coupon Per Customer

LMI489N . . .
LMI800N . . .
7647IN

L Al e D Il el
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trs-80 memory

that are applied to the chips. For dy-
namic memory devices, it is necessary
only to apply all possible row address
combinations to the chip to refresh ail
memory locations. This RAS-only refresh
is achieved in less time, and since the
MuUXx and CAS pulses are absent, the chip
is not enabled.

The Z80 CPU includes built-in re-
fresh circuits for RAS-only refresh of the
chips, this refresh occurring in the latter
part of the opcode instruction fetch cy-
cle, which is a special memory access
period. Furthermore, refresh occurs
while the CPU is decoding the fetched
instruction, effecting hidden refresh.
(For complete details, refer to the Zilog
Z80 Technical Reference Manual and
device specification sheets.)

Circuit Operation. Referring to Fig.
2, address decoder /C17 is a 4-line to 16-
line decoder that senses address lines
A12 through A15. All decoder output
lines at pins 1 through 11 and 13
through 17 are at a high logic level until
RAS appears and enables the decoder
through strobe line G1 at pin 18. At this
time, one of the 16 output lines goes low
exclusively, depending on the value of
the four address input bits.

Assume that the CPU issues hexadec-
imal address 8000, the next address fol-
lowing the end of the TRS-80’s resident
16K of memory. Address decoder ICI7
“sees” 8 (binary 1000) at inputs D, C,
B, and A in that order. The 8000 output
at pin 9 goes low and remains low
through address 8FFF. On the next
higher address (9000), pin 10 goes low
exclusively and remains low through ad-
dress 9FFF, and so forth.

Notice that, in each step, the low-
order address lines run through the
range of 000 through FFF (4096 ad-
dresses). Hence, the decoder can exclu-
sively select any one of 16 4K memory
blocks over the total possible 64K of
memory space. However, on-chip ad-
dress decoders of a selected memory
block decode only the address range of
000 through FFF while depending on
the external address decoder to establish
block location in memory space.

Multiplexer switches /CI3 and ICi4
are controlled by the Mux pulse through
the S control lines of the devices. Refer-
ring to the symbolic spst switch shown
on /C13, all “switches™ are in position 0,
with Mux resting low to. allow address
bits AO through AS5 to pass to the
RAMs. When Mux goes high, all
switches move to position 1 to pass bits
A6 through A1l to the chips. The multi-
plexers also buffer the address lines.

The memory circuit is powered by a
regulated 12-volt source that in turn,
powers 5-volt regulator /C/8. Supplying
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a small bias current to the RAMs, the
—5-volt source is obtained from a
charge-pump circuit formed from ICI9,
a 555 timer that delivers a square wave
to the charge-pump circuit connected to
pin 3. Regulation of the charge pump’s
—S5-volt dc output is provided by D6,
while D3, D4, and D5 provide reverse
voltage protection and D7, D8, and D9
give some over-voltage protection.

RAM Kit Installation. We used a
modified version of the TRS-80 disas-
sembly instructions that are included in
the computer’s Technical Reference
Manual to access the 4K RAMs. The
procedure is as follows: With bottom
screws removed and computer in its nor-
mal operating position, remove the top
to reveal the keyboard. Next, hinge the
keyboard to a vertical position, taking
care to avoid strain on the short ribbon
cable, and remove the five rubber spac-
ers to free the main board. Lower the
keyboard to the table top and rest it on
its keytops. In a similar manner, hinge
the main board outward and place it on
the inverted keyboard. Reverse the pro-
cedure to reassemble.

We used the Jameco TRS-16K RAM
kit which contains eight UPD416
(MK4116) high-speed RAMs and in-
structions for installation. Since the
chips are easily damaged by static elec-
tricity, we recommend that you connect
an earth ground wire to the main board
circuit, and connect yourself to earth
ground through a 250,000-ohm resistor

Fig. 3. The plugboard system used
can accommodate three boards

and has its own power supply.

and a wire running to a metallic wrist-
watch strap. Stay clear of ac lines and
equipment! Use a dot of fast-drying
white paint to mark the pin-1 position of
each DIP shunt and 4K RAM socket
location.

Remove the somewhat fragile DIP
shunts, and replace with substitutes,
such as 16-pin DIP headers, jumper
wired according to instructions supplied.
The DIP shunts and RAMs extract with
difficulty, so go easy. As you remove
each RAM, push it into black conduc-
tive foam plastic. Then install the 16K
RAMs, being sure to orient them prop-
erly in their sockets.

If you don’t have a similar system,
you can assemble the plug-board system
shown in Fig. 3 as follows: Install three
Vector No. R644-3 44-contact recepta-
cles on 412" X 6" perforated board
drilled as required. Bolt Vector No.
BR27D card guides and receptacles to
the board and slide the Wire-Wrapped
assembly into the 51X-1 aluminum
frame. The memory board operates off a
regulated 12-volt power supply, which
can be mounted on a vertical plate
bolted to the frame as shown. (If you
aren’t planning to use a plug-board sys-
tem at this time, assemble the circuit on
a Vector No. 8802 Circbord that has
etched buses on one side of the board,
and slide the board horizontally into the
aluminum frame.)

POPULAR ELECTRONICS



Use only a short ribbon cable to inter-
connect the computer and expansion
system, Connect a 6" length of 40-con-
ductor ribbon cable to a TRS-80 card
edge connector. For reduced crosstalk,
overlay one side of the cable with alumi-
num foil. Then connect bare wire pig-
tails to the connector’s ground lugs and
tape the pigtails to the foil. Omit any
connection to TRS-80 5-volt line 39.

If you prefer a disconnect at the plug-
board system, cut a preassembled 40-
conductor female IDC ribbon cable to
length and solder to the edge connector.
Install two rows of No. T46-5-9 wrap
posts into the perforated board with pin
faces in square alignment to accept the
female IDC plug.

The plug board shown is a Vector No.
4494 44-contact board with etched
ground and supply planes on opposite
sides. Assign the + 12-volt supply to one
of the spare bus lines. Install the sockets
for the multiplexer and buffer ICs in the
first two socket tiers near the card fin-
gers and install the RAM sockets in the
third and fourth socket tiers. This leaves
ample room for another bank of eight
memory devices. Do not install the ICs
in their sockets until told to do so!

Charge-pump components can be in-
stalled on a DIP header and plugged
into a single socket as shown. Install
small bypass capacitors with minimum
lead lengths. (In the prototype, some by-
pass capacitors were connected directly
to socket-wrap posts.) The board is pref-
erably chain-wrapped using the Vector
No. P180 Slit-N-Wrap or similar tool.
To keep crosstalk low, avoid bundling
the wires.

When 20K of RAM isn’t enough, you
can easily install 16K RAMs on the ex-
pansion board to obtain a total of 32K of
memory. To do this, first break the wire
at point Y (see Fig. 2) to RAM pin line
13. Remove address line A6 from pin 3
of IC!I3 and connect address line A13 to
pin 3 of /CI3. Wire lines A6 and Al2to
IC14 as shown, and connect pin 4 of
IC14 to RAM pin line 13. Remove the
connection from pin 9 of /C!7 and wire
it to pin 6 of /CI!6. Assuming there is
16K of RAM inside the TRS-80, con-
nect the four input pins of active-low
OR gate /CI6 to pins 9, 10, 11, and 13
of IC!7 in any order.

After checking your wiring for errors
and shorts, install only IC!9, apply pow-
er, and check that the proper supply
voltages appear at the appropriate sock-
et pins. Disconnect power. Then install
the remaining ICs, taking precautions
with the MOS RAMs.

Checkout. You can check the 16K of
RAM installed in the TRS-80 by run-
ning the “Function and RAM test” pro-

DECEMBER 1980

ADDR CODE MNEMONIC
4400 211844 LDHL, 4418H
4403 OE O1 LD C, O1H
4405 71 LD (HL), C
4406 06 08 LD B, 08H
4408 CB 06 RLC, (HL)
440A CBO1 RLC, C

440C 79 LDAC

440D BE CP (HL)
440E 2005 JRNZ, 5
4410 10F6 DJNZ, —10
4412 23 INC HL

4413 18F0 JR. —16
4415 CD 9140 CALL, 4091H

CKMEM PROGRAM

REMARK

; INITIALIZE POINTER

; TEST PATTERN BUFFER

: WRITE PATTERN IN LOC.

: SET LOOP COUNT TO EIGHT
. ROTATE LEFT CIR. IN MEM
; AND IN REGISTER C

; GET TEST PATTERN AND

; COMPARE

; EXIT ON MEM ERROR

; ELSE LOOP TILL DONE

; POINT TO NEXT MEM LOC.
; LOOP TO CONTINUE TEST
; STOP IN TBUG

grams listed in the TRS-80 User’s Man-
ual. Running time is about 12 minutes.
Next, with the power disconnected from
both the TRS-80 and expansion module,
connect the two together. Power-up first
energizing the expansion system and
then the computer. On typing the com-
mand PRINT MEMORY, 19,967 should ap-
pear on-screen. If not, deenergize the
TRS-80 for 10 seconds and try again. If

ﬁh nuhhﬁll’_

The memory expansion system mounted
on a 4494 plug board. There is room
for eight additional RAMS if desired.

the computer still won’t function prop-
erly, power down and check for bus line
shorts. (If the program prints out RAM
error immediately, look for wiring er-
rors.) If the test program runs well into
the test but stops at random times, the
most likely cause is noise or crosstalk.
A short ribbon cable, low-impedance
ground and supply lines, and adequate
bypassing are required.

Users of the TRS-80 TBUG ma-
chine-language monitor have the option
of placing the 4K of RAM at the far end
of memory. This obviates the need to

revise machine language programs lo-
cated at the far end of memory when
you add more memory. A DIP switch
can be used to select either pin 9 or pin
17 of IC!17, allowing instant movement
of the 4K block to the far end of memo-
ry. On powering up when using memory
beginning at FOOO always energize the
TRS-80 first. Typing PRINT MEMORY
should now yield 15,871 on-screen.

With any use of the RESET button,
always type in PRINT MEMORY. For rapid
memory checks and troubleshooting, use
machine language program check mem-
ory CKMEM, which runs through 20K
of memory in 5 seconds. You may wish
to acquire the TBUG monitor for high-
speed memory tests if for no other rea-
son than to run CKMEM.

Check Memory Program. Theé
CKMEM program "given in the table
writes a test pattern of a single 1 bit into
a memory location and reads back the
stored pattern for a comparison test. Ro-
tated left circularly, this 1 bit is used to
check all bit positions. Whenever a mis-
match or RAM error is encountered, the
program exits to TBUG monitor control
and register pair HL holds the address
at mismatch.

Entered as listed in Level I machines,
the CKMEM program begins testing at
address 4418 as shown in the first in-
struction. No changes are required to
relocate the program in memory, apart
from starting address initialization. The
program can be used to fill memory with
0s by changing the second instruction to
OE 00. To check 4K of RAM at the
remote end of memory, change the first
instruction to 21 00 FO.

Program CKMEM may miss certain
address-line wiring errors of the RAM
board that are caught by the TRS-80
RAM test program. Either program will
catch bad chips. Program CKMEM and
TBUG monitor commands simplify iso-
lation of a bad RAM, but don’t be too
quick to condemn a chip until it is prov-
en defective by direct substitution. Once
the whole system is up and running, you
are ready to broaden your programming
horizons with a system that has enough
RAM to run sophisticated software. <
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BY LAWRENCE R. LAFLER

\ S R Low-Cost
= Emergency
Broadcast
—System
~_Monitor

Add-on circuit monitors
the output of a broadcast
receiver and sounds an
alarm when an EBS
warning signal is received

HE National Weather Service and

the Civil Defense Agency. in con-
junction with local broadcasters and
other authorities. maintain 2n emergen-
Cr warning system to alert the public in
case of impendiag natural disaster or
national dzfense zmergency. This sys-
tem consists of a network of AM and
FM radio,staticrs that will interrupt
their normal programs: io broadcast an
emergency bulletin immediately after
an official severe weather or Civil De-
fense warning is issued. You have proba-
bly heard tests of this emergency broad-
cest systern (EBS) on local radio sta-
tians. During such tests. and in the event
ol an acruzl alerz, participating siations
broadcast a special two-tone signal used
tc activate warning devices at other ra-
dio stations and at regional Civil De-
fense offices.

For less than $25.00, you can build a
circuit that will respond to the EBS
alerting signal. This project receives sig-
nals from the earphone jack of a stan-
dard broadcast receiver and, in response



A superb frequency counter
is frequently not counted-just because
it doesn’t have a high price-tag.

The truth is, our 8000B
1Gigahertz is an excellent counter. In
fact, it’s preferred by many engineers,
technicians, and electronic enthus-
iasts. Not a single competitor on the
market today can surpass our price/
performance ratio.

And we've deliberately kept our
prices down. First, we've refused to
join everybody else in their high mark
ups. Instead of charge what the mar-
ket w111 bear,” for us it's “charge a fair
price.” Second, we sell what we man-
ufacture, directly to you. So extra
costs of extra steps are automatically
eliminated. Third, we have to build a
lot of frequency counters to meet the
demand. Because we do sell so many,
we don't have to charge a high price to
make a profit.

And about quality . . .
Sabtronics frequency counters always
have the most innovative features
available. For example, our 8000B

1 Gigahertz Frequency Counter hasa10

Megahertz precision crystal timebase.
But most important, the 8000B, using
the most advanced LSI circuitry, has a
guaranteed sensitivity of 30 millivolts
up to 1 Gigahertz, with 20 millivolts
typical. The three-stage differential
amplifier IC makes this possible. Al-
together, the 8000B uses only 6 IC’s,
making the chance of failure virtually

nonexistent.
.
g VISA
;@ p—
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Three selectable gate times pro-
vide the measurement speed you need
— and greater resolution. The resolu-
tion is further enhanced by our count-
er’s 9-digit display.

Like the 8000B, Sabtronics’
8610B is a high- quallty precision fre-
quency counter. It features only 4 IC’s,
and offers a frequency range up to 600
Megahertz.

The cases of both counters are
high strength impact-resistant ABS
plastic. Elegant but very rugged.
Sabtronics doesn't believe in skimping
on the high quality construction that
brlngs excellent performance. But
we're not about to charge a high price
just because we could get it!

Send in the coupon and order
your new frequency counter now.
Credit card holders may call.

8 Please send me the following: PE
§ ____ Model 8000B 1 GHz Frequency Counter(s), Assembled @ $199.00each ........... $
: _____Model 8000B 1 GHz Frequency Counter(s), Kit@ $184.00each .................... $
§ ——Mode! 86108 600 MHz Frequency Counter(s), Assembled @ $129.00 each ......... $
| ___ Model 8610B 600 MHz Frequency Counter(s), Kit@ $114.00each ................. $

§ Charge: (QVisa [QMaster Charge

!Sabtromcslnternatlonal Inc., 5709N 50th Street, Tampa FL 33610 (813) 623-2631.

.................................. $
................................... $
................................... $

Shipping and handling, $6.00 perunit* .........
10% depositfor C.O.0.orders .................
Florida residents add 4% SalesTax ............
g lencloseQ check [ money order. (Allow two to three weeks for personal checks to clear.)

BRIEF SPECIFICATIONS:
Frequency Range: 10 Hz to 1 GHz
(Model 8000B), 10 Hz to 600 MHz
(Model 8610B); Timebase:
Frequency: 10 MHz, Stability: + 1
ppm (20 to 40C°.), Aging Rate: <1
ppm/year; Sensitivity (adjustable):
Input A<15mV to 100 MHz, Input B
< 30mV, 100 MHz to 1 GHz (Model
8000B), < 30 mV, 100 MHz to 600
MHz (Model 8610B); Gate Times: .1
sec., 1sec., 10 sec.; Resolution: 0.1
Hz to 10MHz, 1 Hz to 100 MHz, 10 Hz
to1 GHz; Display: 9-digit LED 0.4"
Power Requirements: 4.5t06.5
VDC (4 C-cells) or optional AC
adapter; Dimensions: 8” wide X 6.5"
deep X 3" high (203 X 165 X 76 mm),
1.3 pounds (590 g) excluding battery.

Making Performance Affordable

sabtronics 7

: Account No. Exp. Date
1 Name

: Address

| City State ZIP

) *U.S. only. Canada $7:50; overseas air mail $25.00.
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emergency broadcast

to the special EBS tones, actuates a Son-
alert or similar audible alarm or a relay.,
For around-the-clock protection, the
EBS Monitor and the radio to which it is
connected can be left activated contin-
uously. If an emergency occurs, the al-
arm could save your life.

How it Works. The EBS alert signal
consists of simultaneous tones at 853 Hz
and 960 Hz broadcast for 22.5 seconds.
This unlikely combination of frequen-
cies and its long duration make it easy to
distinguish the warning signal from
speech and music. (Its waveform is
shown in Fig. 1.)

Commercial EBS alerting devices
employ a separate tone decoder for each
of the two audio frequencies and a time-
delay circuit that triggers an alarm only
when the two frequencies are present for
15 seconds or more. This is an expensive
approach requiring a large battery pow-
er source. To minimize cost and battery
drain without sacrificing performance,
this project employs a single CMOS
phase-locked loop (PLL) to detect the
presence of both frequencies. Three oth-
er CMOS integrated circuits perform
most of the remaining functions. The
circuit, which is shown schematically in

J1
AUDIO
INPUT

Fig. 1. Oscilloscope photo of the alert signal of the Emergency
Broadcast System. It consists of two tones
at 853 Hz and 960 Hz broadcast for 22.5 seconds.

Fig. 2, is such an energy miser that it
will operate in its listening mode for
more than one year on a single 9-volt
transistor battery.

The one PLL is able to detect the two
discrete audio tones by responding to the
107-Hz difference between their two
frequencies. This 107-Hz difference

tone can be separated from the rest of
the alert signal by rectifying and filter-
ing the signal. Diode D3, capacitors C/
and C2, resistors R2 and R4, and poten-
tiometer R20 perform this function.

Transistor Q7 amplifies the 107-Hz
difference signal and, with the help of
inverter fC3A4, converts it to a square
wave that is then applied to the input
(pin 14) of IC4, the phase-locked loop.
The loop acts as a frequency-to-voltage
converter that can be programmed to re-
spond to a narrow band of frequencies
called the lock range. Over this lock
range, the output (pin 9) of the phase-
locked loop will be a voltage that in-
creases as the frequency of the input sig-
nal increases. For an input frequency
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outside of the lock range, the PLL out-
put voltage will approach either 0 or 9
volts, depending on whether the input
frequency is above or below the lock
range. Capacitors C3 and C4, together
with resistors R5, R6, and R7, and po-
tentiometer R2/ limit the lock range of
the PLL to between 100 and 115 Hz.
When a 107-Hz signal is applied to the
input of the PLL, its output voltage will
be approximately 4.5 volts. This output
voltage level can, therefore, be inter-
preted as an indication that a 107-Hz
input frequency is present.

At this point in the circuit, a network
is needed that will have a logic 1 output
when its input is approximately 4.5
volts, and a logic 0 output when its input
is either greater than or less than 4.5
volts. Integrated MOSFETs contained
in /C2 together with inverter /IC3B and
NOR gate IC/ A form such a network.
Thus, the presence of the EBS alert sig-
nal causes the output of /C/A4 (pin 4) to
go high. However, difference frequen-
cies close to 107 Hz that are occasional-
ly contained in voice, music and noise
can also cause the output of /C/A to
momentarily go high. False alarms due
to these normal audio components can
be avoided by requiring that the output

MALLORY
SC-628

of IC1A4 be high for at least 15 seconds
before the circuit triggers alarm.

This delay is obtained by having the
output of ICIA charge capacitor C5
through resistors R7/2 and R22 before
the logic level is passed to the next por-
tion of the circuit. As C5 charges, the
voltage at pin 9 of /C2 increases. Even-
tually it reaches the level required to
switch from logic O to logic 1 the output
of the Schmitt trigger made up of in-
verters /C3C and /C3D and resistors
RI4and R15. The output (pin 15) of the
Schmitt trigger is connected to the input
of the alarm trigger flip-flop consisting
of NOR gates ICIB and IC}C. When
the output of the Schmitt trigger
switches to logic 1, the output of the
alarm trigger flip-flop (pin 10) switches
from logic 1 to logic 0. Once this hap-
pens, the output of the flip-flop will re-
main low even if the output of the
Schmitt trigger returns to logic 0.

The logic 0 appearing at the output of
the flip-flop activates the oscillator
made up of NOR gate /CID and invert-
er IC3E. This oscillator generates a
square wave that alternately turns Q2
on and off, activating alarm AJ.

The circuit contains a few other com-
ponents whose functions should be

noted. Capacitor C6 and resistor R/6
generate a positive pulse which resets
the alarm trigger flip-flop each time
power switch S7 is closed. This assures
that the alarm will be silent when power
is applied to the circuit. Light-emitting
diodes LEDI and LED?2 indicate when
the audio output of the broadcast receiv-
er that drives the circuit is at the proper
level. The receiver’s output should be
adjusted so that, when TEST switch S2 is
closed, LEDI flickers on and off but
LED?2 remains dark. If volume is too
low, neither LED will flicker. If volume
is too high, both LEDs will flicker.
Diode LED3 is used to indicate when a
107-Hz signal is being detected. It glows
whenever the output of NOR gate IC/ 4
is at logic 1. Diode D4 prevents damage
to the circuit that would otherwise occur
if the battery leads were to become inad-
vertently reversed.

Construction. The EBS Monitor is
most easily assembled using a printed
circuit board. The full-size etching and
drilling guide for a suitable printed cir-
cuit board is shown in Fig. 3. Its corre-
sponding parts placement guide appears
in Fig. 4. Mount the integrated circuits
using sockets or Molex Soldercons rath-

" PARTS LIST
“

A1—Solid-state audible waming device

(Mallory SC-628 Sonalert or similar)
B1-—9-volt transistor battery

C1,C7—0.22-uF, 15-volt tantalum capaci-

tor
C2—0.05-uF, Mylar capacitor
C3—0.1-uF, 15-volt tantalum capacitor

C4—1-uF, 15-volt axial-lead aluminum
electrolytic capacitor
C5—4-uF, 15-voit axial-lead aluminum

electrolytic capacitor
C6—0.01-uF disc ceramic capacitor
D1 through D4-— 1N4001
IC1—CD4001 quad 2-input NOR gate

IC2—CD4007 dual compliementary pair

plus inverter
IC3—CD4009 hex inverter
IC4—CD4046 phase-locked loop
J1-—Miniature phone jack
LED1—Green light-emitting diode
LED2 —Red light-emitting diode
LED3—Yeliow light-emitting diode
Q1—2N3904 npn silicon transistor
Q2—2N4402 pnp silicon transistor

less otherwise specified.

Fig. 2. The circuit in the project uses a CMOS phase-locked loop
to detect the presence of the alert signal. The CMOS components
cause little battery drain so that the monitor can be in use constantly.
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)

AmericanRadioHistors-Com

The following are Vs-watt, 5% tolerance
carbon-composition fixed resistors un-

R1—10Q

R2—33 kQ

R3, R5, R7, R8, RY, R13, R14, R16—100
kQ

R4—10kQ

RSB, R15— 1 MQ

R10—220 kQ

R11—100 9

R12—470 kQ

R17—3.9 MQ

R18—2.2 MQ

R19—1 kQ

R20—20-kR, linear-taper, pc-mount trim-
mer potentiometer

R21—200-kQ, linear-taper, pc-mount trim-
mer potentiometer

R22— 1-MQ, linear-taper, pc-mount trimmer
potentiometer

S1—Spst switch

S2—Normally open,
pushbutton switch

Misc.—Printed circuit board, suitable en-
closure, IC sockets or Molex Solder-
cons, battery retainer and connecting
clip, hookup wire, two-conductor cable,
miniature phone plugs, hardware, etc.

momentary-contact
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emergency broadcast

Fig. 3. Actual-size etching and drilling
guide for a suitable printed circuit board.

er than soldering them directly to the
board. This makes replacement of defec-
tive ICs infinitely easier and eliminates
the possibility of damaging them during
soldering. Be sure to observe polarities
and pin basings when you mount the
diodes, transistors, LEDs, ICs, and elec-
trolytic capacitors.

The LEDs should be mounted off the
board so that they can project through
the front panel of the enclosure that is
employed to house the project. The
switches should also be mounted on the
front panel. Connect the LEDs and
switches to the pc board using flexible
hookup wire. Input jack JI should be
mounted on the rear of the enclosure
and connected to the board using two-
conductor cable. Fasten a retaining clip
for the 9-volt battery to the enclosure
and connect suitably long leads from the
appropriate foil pads to a 9-volt battery
clip. Then install the battery and snap
the connecting clip in place. Finally,
prepare a two-conductor patch cord of
convenient length terminated with min-
iature phone plugs at each end.

Alignment. There are only three ad-
justments that must be made before the
EBS Monitor is ready for service. Poten-
tiometer R20 must be adjusted so that,
when the audio output of the broadcast
receiver is at the proper level and the
EBS signal is present, a 107-Hz square
wave will be applied to the input of the
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l
*l__+

C4 ——

PLL. Potentiometer R2/ must be ad-
justed so that the lock range of the PLL
is centered around 107 Hz. Third, po-
tentiometer R22 needs to be set so that,
once LED3 begins to glow, there will be
a 12- to 18-second delay before the al-
arm sounds. The easiest way to make
these adjustments is to first make a re-
cording of the EBS alert signal when a
local radio station is conducting an EBS
test. Use a high-quality cassette or open-
reel tape recorder that has an earphone
or line-level output jack. After you have
recorded the two-tone signal, patch the
output of the recorder to the project’s
input jack and proceed as follows.

First, connect a voltmeter between
pin 14 of IC4 and the circuit ground.
Then close switch S7 and play back the
EBS alert signal. (Rewind and repeat
this step as necessary so that the tone is
present during all of the remaining
steps.) Hold switch .S2 closed and adjust
the recorder’s output level until LEDI!
glows but LED2 remains dark. Vary po-
tentiometer R20 until the voltmeter
reads 3 to S volts dc. Vary potentiometer
R21 until LED3 glows most or all of the
time that the tone is present. Vary po-
tentiometer R22 until the delay between
the application of the tone and the acti-
vation of the audible alarm is between
12 and 18 seconds. The delay can be
reduced by moving the wiper of R22
toward capacitor C5 as viewed from the
top of the board.
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Fig. 4. Component layout for the monitor's
printed circuit board is shown below.
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Use. Your EBS monitor is ready for
service. Apply power to both the project
and the broadcast receiver with which it
will be used. Tune in a local radio sta-
tion that participates in the Emergency
Broadcast Service, has a strong signal in
your area, and broadcasts 24 hours a
day. If possible, choose an FM station,
because static interference during an
electrical storm will be less severe and
the operation of the Monitor will be
more reliable.

Patch the output of the receiver to
input jack JI and, if necessary, adjust
the output level so that LED/ flickers in
step with the demodulated signal when
S2 is depressed but that LED2 remains
dark. When the project is operating in
its listening mode, LED3 should flicker
on occasionally. As long as it flashes
brightly, the battery is in good condi-
tion. As the battery becomes weaker and
needs replacing, LED3 will diminish in
brightness.

Take advantage of the broadcaster’s
EBS tests to check the circuit periodi-
cally for proper operation. These tests
are never conducted at night, so you will
not be disturbed by false alarms if you
leave the project in its listening mode
while you sleep. When the alarm sounds,
remove power from the project and dis-
connect the patch cord from the output
jack of your broadcast receiver. You will
then be able to hear the emergency mes-
sage that follows.

POPULAR ELECTRONICS




sirci=ir- Multimeters

Repeatable Quality at Unrepeatable Prices!

Take advantage of this super special offer of
professional quality DMMs.

MONEY BACK GUARANTEE
PDM35

N\ Hand-held 3% digit LED Multimeter
A\ 295 1% basic DCV Accuracy
2 \ 16 ranges: DC/AC Volts. DC Current, Ohms.
Resolution 1mV / 0.1nA / 1ohm

Ranges to 1000V / 100mA / 10M

“®
- / Battery operated (PP3) or AC Adaptor
i Complete with test leads and carrying pouch

DM235

Bench/Portable 3% digit LED Multimeter
0.5% basic DCV Accuracy $69 95
21 ranges: DC and AC Volts and Current, Ohms L
Resolution 1mV / 1uA / 1ohm

Ranges to 1000V / 1A / 20M

Battery operated (4 ‘'C’ cells) or AC Adaptor

Complete with test leads

DM350

Bench/Portable 3z digit LED Multimeter

0.1% basic DCV Accuracy

34 ranges: DC and AC Volts and Current, Ohms
Resolution 100puV / 1nA / 0.1ohms

Ranges to 1200V / 10A / 20M

Battery operated (4 'C’ cells) or AC Adaptor
Complete with tast leads

DM450 Ew
Bench/Portable 4% digit LED Multimeter $1 29 =95 v

0.05% basic DCV Accuracy

34 ranges: DC and AC Volts and Current, Ohms
Resolution 10pV / 0.1nA / 0.01 ohms

Ranges to 1200V / 10A / 20M

Battery operated (4 'C’ cells) or AC Adaptor
Complete with test leads

P_____-----____-_---------__----->r.°

oy
[} please send me .......... | enclose ......... »
(] PDM35 Hand-held DMM @ $39.95each: $ {JCheck  [OMoney Order  [JMaster Charge [?Vlsa ]
| ~ DM235 Bench/Portable DMM @ $69.95 each : § ______ (Allow 2 - 3 weeks clearance time for personal check ]
P — DM350 Bench/Portable DMM @ $99.95each : $ __ Credit Card No. _ Exp. Date |
_______ DM450 Bench/Portable DMM @ $129.95 each : $ NAME _
I AC Adaptor for PDM35 @ $495each:$ _____ |
] AC Adaptor for DM235 @ $4.95each:$ STREET 1
AC Adaptor for DM350 @ $4.85each:$
1 AC Adaptor for DM450 @ $4.95each:$ CITY STATE ZiP I
I Shipping/Handling at single rate per order :$ 5.00* 1
New Jersey residents add appropriate Sales tax: $ SEND TO: NJS Technology inc. PE 1
| P.0. Box 8247
] TOTAL: $ Haledon ]
) - New Jersey [
*Continental USA only 07538 Tel.(201) 790 3141
G WN - W - EEE T "R S e -— - e il =S = - L - ek GEB W -— - e G G TR G TN WS A S W
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SPACE-AGE
LEISURE
ACTIVITY

Part 3: Comparing electronic “‘sport” games
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Mattel Horserace Analyzer

TABLE IX—MULTIFUNCTION GAMES

Game Description

IDEAL

Maniac Four games: (1) react to the end of the tune,
(2) guess the number of notes in a tune, (3) recall
the original light pattern, (4) estimate the length of
a tune.

LOGIX

T.E.AMM.A.T.E. . Program cards provide a broad range of games includ-
ing tic-tac-toe, doodling, battlefield, etc.

MEGO

Fabulous Fred Ten games: (1) organ, (2) compose a song, (3) what's

that tune, (4) repeat the tune, (5) guess the number,
(6) space attack, (7) sub hunt, (8) tag, (9) baseball,
and (10) roulette.

PARKER BROTHERS
-Merlin Six games: (1) tic-tac-toe against the computer, (2)
compose a tune, (3) repeat a sequence of notes,
(4) blackjack 13, (5) recall a coded sequence to
create a savoie of flashing lights, (6) determine cor-
rect numbers and their order.

Split Second Eight games (five basic games): three different mazes,
two space attacks, auto cross, stomp, and speed-
ball.

WADDINGTONS

Wizard Four games: (1) defend your corner against an attack-

ing light, (2) repeat musical notes, (3) compose a
tune, (4) find your way out of an invisible maze.
Game Machine 2 Five games including blackjack and code hunter.

ArpcriconDadiollictan, Cam

N Part 2, we started comparing some

of the games, setting up an Evalu-
ation System by which they could be
rated. These comparisons are continued
here, starting with Multifunction
Games and ending with a detailed de-
scription of the latest video games.

One of the first Multifunction Games
(Table IX) was Parker Brothers’ “Mer-
lin’* which was originally planned as tic-
tac-toe and was expanded to six games.

All eight games provided by Parker
Brothers’ “Split Second” are battles
against time. In the three different maze
games, the player moves a ball around
obstacles into a goal. Hitting a wall with
the ball loses precious time, and in all
“Split Second” games, each split-second
lost counts.

Remember the clashes between the
Colonial Warriers and the Cylons? You
can be Starbuck or Apollo when you
play “Split Second’s Space Attack.”
The game is the closest hand-held equiv-
alent to the radar representations of the
Colonial Vipers in the original Battle-
star Galactica television episodes. When
an enemy ship is positioned on the
screen over the target sights, it can be
destroyed by a laser blast. The explosion
fills the display.

In “Split Second’s Auto Cross,” a car
is driven through a 16-obstacle course in
as short a time as possible. In “Stomp,”
20 targets must be hit as fast as possible.
A moving ball is boxed in by four mov-
ing lines in “Speedball”—again in a
race against time. Each game must be
completed in 99.9 seconds; winners and
losers are greeted with appropriate little

jingles. (Continued on page 70)
POPULAR ELECTRONICS




AFTER 500 PLAYS OUR HIGH FIDELITY
TAPE STILL DELIVERS HIGH FIDELITY.

If your old favorites don’'t sound as good as they used to, the problem
could be your recording tape.

Some tapes show their age more than others. And When a tape ages
prematurely, the music on 1t does too.

What can happen is, the oxide particles that are bound onto tape
loosen and fall off, taking some of your music with them.

At Maxell, we've developed a binding process that helps to prevent
this. When oxide particles are bound onto our tape, they stay put. And
so does your music.

So even after a Maxell recording is 500 plays
old, you'll swear it’s not a play over five.

o it ITSWORTHIL
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TABLE X—ARCADE-TYPE GAMES

Game

Description

ATARI
Super Breakout

Bricks are knocked out of a wall when struck by a
ball; ball eventually "'Breaks out.”

ENTEX

Blast It Lines eliminated when hit by ball.

IDEAL

Flash Bean bags are tossed at eight-color display board.

Five game variations.

PARKER BROTHERS
Wildfire

Surprisingly realistic hand-held version of arcade elec-
tronic pinball machine.

TIGER
Rocket Pinball

Less sophisticated than Wildfire but fun.

VANITY FAIR
Starburst

Electronic pinball machine.

TABLE X1—FOR SMALL
CHILDREN

BANDAI

Baseball, Basketball, Football,
Incredible Hulk, Amazing
Spiderman

TIGER

Safari/Darts, Football/Sea
Chase, Space Invader/Gone
Fishing

Arcade-Type Games (Table X).
“Flash” might better be classified as a
party group-participation game than an
arcade game. Players toss bean bags,
dart style, at the panels of a board.
Lights are turned off and on; sounds are
produced and scores are displayed.

Electronic Games For Small Children
(Table XI) look like the real thing but
require little if any skill. Some only re-
quire the player to press the start button
to play the game.

Word and Number Educational

Coleco Head-to-Head Baseball

70

Games (Table XII) abound in electronic
interpretations of nonelectronic counter-
parts. You can get quizzed on just about
anything at almost any level. Coleco’s
“Quiz Wiz” will test your knowledge of
Sherlock Holmes or how aerosols work.
Mattel’s “Brain Baffler” will challenge
your ability to unscramble a word as its
letters change at the rate of three per

second. You can even try your hand at
an electronic rack of “‘Scrabble” called
“Lexor,” made by Selchow & Righter.

Sports (Table XIII). Most handheld
electronic football games have been
based on Mattel's “Football,” designed
in 1977. Mattel’s original game pits two
players, taking turns, against a comput-
er defense (unlike video cartridge foot-
ball games, where the players directly
oppose each other).

The object of this type of football
game is to move your ball carrier, repre-
sented by a bright LED light through
would-be tacklers, depicted by dimmer
LED lights. The original Mattel didn’t
have provision for passing, a deficiency
eliminated in Mattel “Football 2,
which also introduced other refine-
ments to the game.

In the original Mattel “Football”
(and competitive products that followed
it), play starts on the 20-yard line; how-
ever, Mattel’s “Football 2" begins the
action with a kickoff. The ball carrier
can reverse his field in Mattel's “Foot-
ball 2" to avoid tacklers, a maneuver not
possible in “Football” and many other
competitive versions of it. The time to
play is continuously displayed in “‘Foot-

TABLE XIl—WORD & NUMBER EDUCATIONAL GAMES

Kiddy Computer

Game Description
COLECO
Electronic Learning Spelling and word games, math problems and general
Machine knowledge questions.

Lil Genius Right answer lights green LED; wrong reply turns on
red LED and buzzer.

Quiz Wiz Cartridges cover sports, movies, energy, trivia, etc.
Wrong answer produces a raspberry.

FONAS

Poses over 6500 math problems. If two machines are
hooked together, the first person to answer correctly,
wins.

MATTEL
Brain Baffler

Eight spelling and word strategy games including two-
player competitive games.

MILTON BRADLEY
Omni Entertainment

Cartridges present questions on movies, sports, music,

Mr. Challenger
Little Professor
Speak & Spell

Speak & Read
Speak & Math

System television, trivia, etc.
SELCHOW &
RIGHTER
Sensor Electronic version of Scrabble, made by same com-
pany. Player can be matched against opponent or
computer.
Lexor Object of game is to form as many words as possible
from seven letters.
TEXAS
INSTRUMENTS

Letter and word games. Players compete against
each other or the computer.

Generates over 16,000 basic problems in addition,
subtraction, multiplication and division.

Tests players on more than 200 frequently misspelled
words. Speaks words and letters.

Sequel to Speak & Speli.

Math version of Speak & Spell.

AmericanRadioHistorv.Com




THE AFFORDABLE HOME GOMPUTER

When PMC-80 was first
introduced to the United States
the response was overwhelming!
The Computer World was
ASTONISHED at the QUALITY
as well as the PRICE. In fact, the
PMC-80 has almost all the
features of America's best selling
computer, the TRS-80, but with a
price tag of $200.00 less!

(SIMUTEK'S price is $250.00 less!) Is

Microsoft’s Level Il Basic and
16K Memory.

Another reason for all the commotion
is that the PMC-80 uses the same, easy to
learn, LEVEL Il BASIC language that the
TRS-80 uses! What does this mean? It
means that the PMC-80 can run all the
1000's of programs that have been
written for the TRS-80 Level! Il, 16K
computer! Some of the programs available
include: Flight simulation, World Champion
Chess program, Scores of educational and
business programs. Word processing
programs and hundreds of other games
and simulations.

The PMC-80 is expandable!

Your PMC-80 is ready to grow with
your needs. Using a special cable,
available from Simutek for $35.00, it may
be connected to Radioc Shack's Expansion
interface, to give you up to 48,000
characters of memory, up to 4 disk drives,
addition of a telephone communication
system, Voice Synthesizer, various printers,
a real time clock, as well as plotters and
other neat interfaces! As your skills with
the PMC-80 improve, you're sure to want
some of the ADD-ON's described above
(And these are just a few!)

Save Money! Use your own
television!

The PMC-80 has a built in RF
MODULATOR so you can use your black
and white or color TV for a VIDEO
MONITOR! A simple hook-up to your
television's antenna connector, makes
channel 3 your computer’s video channel.
Special Introductory Offer:

25 Free Programs

SIMUTEK, a leading innovator in Home
Computer Software, is making a
SPECTACULAR INTRODUCTORY OFFER

AL S S AL

Comparison Chart

Features PMC-80 TRS-80

Microsoft's Fantastic

Level Il Basic Yes Yes

Full 128 x 48 Graphics Yes Yes

16.000 characters memory Yes Yes
[ Tape recorder for storing

of retrieving programs Yes Yes

Use your own TV (Save $%) Yes No

Expandable to 48,000

characters of

in computer memory Yes Yes

Use TRS-80

expansion interface Yes Ves

Expandable to 4 floppy

disk drives

{over 100,000 characters of

storage on each one!) Yes Yes

Telephone Communications

available: connect to large

computers/electronic mail etc.  Yes Yes
1000's of reacy made pro-

grams availple for

educational” and “scientific

applications? Yes Yes
Printers available Yes Yes
High Speed Z80 CPU Yes Yes

nterface available for

controlling lights and

appliances in home Yes Yes
Retail Price $645.00 $849.00

to people that ORDER the PMC-80 NOW
With each purchase, we will give 25 FREE
HOME COMPUTER PROGRAMS! Some of
these include: Home Amortization tables
program, Loan payment programs,
Depreciation rate program, Interest table
program, Annuity and Investment
calculation programs as well as these
great animated games: GRAPHIC-TREK
2000: Command the Enterprise!, INVASION
WORG.. Stop the invading marauders from
space before they take over earth! You
command Earth's forces of androids
space fighters, laser guns etc., against the
enemy’s robots, saucers, proton

AmericanRadioHistorv.Com

destroyers, etc!, STAR WARS: Fly
your space fighter into the Death
Star to destroy it! But watch out,

Darth Vader doesn't like youl,
SPACE TARGET: A fantastic ani-
mated arcade game of skill and
daring!, SAUCERS: Can you win

win the coveted Medal of Honor?
Here’s what you get:
The PMC-80 microcomputer with
B 16,000 characters of “In Computer
Memory", Microsoft's Level || Basic
(in 12K ROM), a cassette player for
storing or retrieving programs or data
(cassette player is built into the computer!),
an RF Modulator for connecting the
PMC-80 to your television set, 25 FREE
programs so you start using your computer
immediately, complete instruction manual,
learning manual and owners manual so
you can begin writing your own programs
right away!

Best of all, you have the chance to use
the PMC-80 in your own home before
making your final commitment! Keep it for
two weeks, if, for any reason you decide
not to become a PMC-80 owner simply
send it back, (in new condition please),
and we will promptly refund the full
amount, including your delivery charge!

Time is of the essence. Please order
now, as this price can only be guaranteed
through January 15, 1981.  (In time for
Chiistmas).

Order Now Save $76.00

P---—--—————-——--
| Credit card holders may use our

| TOLL FREE NUMBER. Or send check
{ for $569.00 plus $6.00 delivery

| (Arizona residents add $22.76 state

| tax). Please mention this magazine.

I (No tax on out of state orders).

|

|

|

Call Toll Free
800-528-1149
In Arizona call 602-886-5880 Collect

e it D . GRS CEP CED CED G GRS G S ——
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SIMUTEK
GOMPUTER PREBUCTS "

9881 E. Skyview Drive
Tucson, AZ 85710
TRS-80 is a registered trademark of Radio Shack. a Tandy Corp.



electronic games

ball 2’; in most games, a button must be
pressed to check the remaining time.
“Football 2” also has an easy-to-use
control panel with separate pass and
kick buttons (Coleco’s ‘“Electronic
Quarterback™ requires moving a shift
lever before touching a kick/pass but-
ton) and four speed options (most games
have two).

Despite its age, Mattel’s “Football”
scores highly when compared with Cole-
co’s  “Electronic Quarterback™ and
Mattel’s “Football 2.” Weaknesses of

“Electronic Quarterback” include diffi-
culty in distinguishing the ball carrier
from other players, awkward spacing of
carrier direction buttons, and poor
sound effects.

All three games (“Football,” ‘“Foot-
ball 2,” and “Electronic Quarterback’)
received strong ratings as shown in Ta-
ble XIV.

Recently, hand-held game manufac-
turers have been increasing their em-
phasis on graphics. Pictorial representa-
tions of players have been replacing the
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APPLE 1l 32K $999
APPLE 1I 48K $1099

00S 3.3with upgrade kit $ 48

Q\ATARI 800

PERSONAL COMPUTER SYSTEM

*High resolution COLOR Graphlcs

* 10K Baslc in ROM

*8K user RAM expandable to 48K
*Buiit-in RF TV modulator

*High speed serial 1’0 port

*Includes ATARI 410 program recorder

*57 key full stroke keyboarg
vt —1
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WE SHIP FAST!

THE AMAZING
SORCERERII

S$-100 EXPANSION UNIT. . $399
WORD PROCESSOR PAC. E— ]
DEVELOPMENT PAC. .. 3 - 89

TO ORDER: Phone orders invited using Visa, Mastercard, or
bank wire transfers. Visa & MC credn card service charge
of 2%. Mail orders may send charge card number (include
expiration date), cashiers check, money order. or personal
check tallow 10 business days for personal checks to clear).
Please inciude phone number. Include 3% shipping, hand-

IVIAIL TO: 1251 BROADWAY ELCAJDN CA., 92021 ( 714) 5790330

ling, and insurance 1$5.00 minimum) in USA. Shipments
within Calit. add 6% sales tax. Foreign orders include 1%
handling-shipped freight collect. Foreign orders over $1000
allow 3 weeks extra and include $25 license fee. All
equipment is in factory carfons with the manufacturers
warranty. Equipment i8 subject 10 price change and avail-
abdity.

Elcomlceny
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TABLE Xill—
ELECTRONIC
SPORTS GAMES

Football [
BAMBINO Super Star Football
BANDAI Electronic Football
COLECO Electronic Quarterback
COLECO Head-to Head Football
ENTEX Color Football 4
EPIC Electronic Football
FONAS Two-Player Football/
Tennis

KENNER Live Action Football
MATTEL Football
MATTEL Football Il
WADDING- Sports Center*
TONS

E Baseball
BANDAI Miracle Baseball
BANDAI Super Baseball
COLECO Head-to-Head Baseball
ENTEX Baseball 3
EPIC Digit-Com Baseball

| FONAS 2-Player Baseball

| LJN Stadium Baseball
MATTEL Baseball
TIGER Electronic Baseball
Basketball
BAMBINO Basketball
COLECO Head-to-Head Basket-

| ball

ENTEX Electronic Basketball
MATTEL | Basketball
MATTEL Basketball Il
Soccer/
Hockey
BAMBINO Soccer

‘ BAMBINO | ice Hockey
COLECO Head-to-Head Soccer
COLECO Head-to-Head Hockey
ENTEX Soccer
MATTEL Soccer

l MATTEL Soccer |l

| MATTEL Hockey
WADDING- Soccer 2
TONS
WADDING- Hockey 2
TONS
Boxing
BAMBINO Boxing
Golf | (Not available)
Bowling |
CADACO Foto Electronic Bowling
VANITY Computer Bowling
FAIR

| MARX Electronic Bowling
Skiing (Not available)
Horse
Racing
BAMBINO Horse Race
MATTEL Horse Race Analyzer
Tennis
ENTEX Electronic Tennis
Pool
PARKER Bankshot
BRO. |

"includes football, baseball and tennis.
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MS650
MINI-SPEAKER

Up ur sound quaiity of
mini-spea actly whet yau
probabi ... minima .

Minimal ba
handling cag « Minimal definifior.

That wa ,‘411 DC perfectec the
incredible new MS-650 mini-speaker
syster. The only ming small abotit, s
its size.

Here’s why. Unlike conventional
mini-system drivers that can overaeat
and distort under nigh power, boh the
MS-650’s 1’ po yamide soft doms
twee-er and &2’ high complicnca
woofer are speciclly cooled with “erro-
fluid in the voice coil gap for better
frequency response, lower distostion
and greater power handling.

They're sa effective the new
MS-650 mini-sgeaker systenr can
handle up to 150 watts of powe-! But
what’s even moreamazing is that whilz
it can handle all that power, it doesnit
need it. Amere 2C watts input prod sces
an awesome 1G2dB output. That®s
enough to wake tre neighbors. Ard th=
whole neighborheod. But that's neial .

T further enhance sound quality
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When it comes to performance,
size doesn’t count...anymore.
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lhé%edue an effective

cpmbhcti'on"o’f first and highe~ order
c-osscver networks for @ smocth,
naturcl transition setween high ang
low frequencies. That's a bic difference
bztween the crossover systems most
mini-speakers use.

But the diffe-ences Jdon”t stog
there The MS$-63C’s un cue non-
oarallel cabinet sices were computed
to allow a gradual terminafion of
midrange frequenzies at t12 cabinet
2dge. The sound vou'll hear will be

‘more natural.. ct al levels. Ewen *he

front face is sloped “or improvec phase
zoherency. To mirimize the adverse
sffects of cabine- resonances, the
V:S-650 is constructed of Isopur T=. M, a
speciclly formulated nor--esonant
raterial.

The new ACC MS-850 mini-
speaker system. Tke only ting small
aoout 1, is its size.

Fer your nearsst ADC dealer or
~ore informaticn call (800) 243-9544 or
~rite Audio Dynamics Ca-ponation,
dickettDistrict Road, New Milford, Con-
nectict 06776.




POTTER BRUMFIELD
4 PDT RELAYS

FLASHER LED
Litronix FRL-4403

E
MIN]I TOGGLE

! 5.£.0.T. mimi-ToceLr

RATEO AT 6 amps 120 vac

t/h - 8O susrInG

$1.00 cacn

f 10 ror $3.50

1 OHM 175 WATT
WIREWOUND RESISTOR

E $1.75 each E

8%" long. 1-1/8" dia.

AXIAL ELECTROLYTIC
CAPACITORS

8,000 MFD 15VD 81 50 ea,
3-7/8" long x 1:1/18" diameter

600 MFD. 100 VOC  $1.00 ea.
21916” long x 1" diameter

4,700 MFD 16 VDC 2 for $1.50

2" long x 1" dismeter

PHOTO — FLASH
CAPACITOR
1100 MFD 330 VOLTS

" $1.50 Each

« 14pinstyle

« 3 amp contacts diffused red led with built

* 2 voltd.c. or In Hashing unit T1 % package -

. :lzo“m;:‘:.'e.'::u'l' - puise rete Ihz G Sv20 ma.

*Us ully teste - .

$1.50 6ach =3 2tors170 > AR—

speciiy coll voltage

LARGE QUANTITIES AVAILABLE COMPUTER GRADE

FLAT LEVER CAPACITORS
ALL ARE BRAND NEW

HANDL 1,700 MFD,

150 VvDC $2.00
2% in.dla. x 4% in.
3,000 MFD,

150 VDC. $2.00
3in.dis. x 4% in,

6,400 MFD. 60 VDC. $2.50
1.3/8 In. dia. x 4% in.

22,000 MFD. 15VDC. $2.50
2in.dia. x 2% In.

22,000 MFD. 50 VDC $3.50

3in.dia. x 4% in.

22/44 EDGEBOARD CONNECTOR
TIN SOLDERTAIL .156"x 200"

LARGE QUANTITIES AVAILABLE
$1.35each 10 tor $12.50

TRANSFORMERS
115 volt ,
primaries )
IVOLTS @ 200MA. $1.25
8 VOLTS ¢ 250MA. $1.25
126 VOLTS C.T. & 250MA. $1.50
126 VOLTSC.T. @ 1 AMP. $2.75
16.5 VOLTS @ 3 AMP $6.50

3 X5 SPEAKER
&‘ _J 3 0z. Magnet

8 OHM Impedance
$2.5
LARGE QUANTITIES AVAILABLE

O each

50K SLIDE POT r5¢each

Knobs for Slide ]

Pots 20¢ sech audio taper
e [ e —

® 3 1/2ichiong @ 2-3/4 inch shoe

905 S. Vermont Ave.
Los Angeles. CA 90006
(213) 380-8000

Store & Warehouse Hours
9AM-5PM

ALL ELECTRONICS CORP.

SEND FOR OUR FREE CATALOG

TERMS

« Quantities Limited
* Min. Order $10.00
* Add $2.00

Monday thru Friday
Saturday
10AM-3PM

Shipping USA
« Calil. Res. Add 6%
* Prompt Shipping
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MICROPR
on your ow

You Learn How To:

@Desxgn & code micro-
processor software

@®Use logic & Bit
Manipulation Techniques

@Enter & execute programs
on your own computer

@®uUnderstand Microprocessor
Arclutecture & Support
Chigs.

@Control Programmable
Input/Qutput Ports

@®0Design your own mucrocomputer
You Will Receive:

Card. Disptay and Operating Sys!
conhgured to any bus structure,

LEARN

@implement Real-Time Interrupt Handling & Data Transler

B A lully tested and assembled 8085A Microcomputer with 1K AAM, 1K
EPROM and 1K PROM Memov; Programmable 10, Keyboarg Uni, CPU
y!

OCESSING
n computer!

-

8085 MICROPROCESSOR
TRAINING UNIT §209.95

tem, 44 pin edge connector can be
area on CPU Card for Custom wire-

electronic games

LED *“lines” of earlier games. In both
Bambino’s *‘Football” and Kenner’s
“Live Action Football,” body movement
is simulated on the display.

The same body-movement techniques
are employed in other sports games;
Bambino uses them with great success
in boxing and soccer.

Coleco’s ‘“Head-to-Head Baseball”
deserves special mention. Cleverly and
attractively designed, it neglects few as-
pects of baseball, the play-by-play ac-
tion includes sound effects, stealing,
bunting, double plays, hit-and-run and
tagging up after a fly ball.

One nice touch is the displaying of the
hitter’s batting average as he comes up

and the posting of game statistics on the
scoreboard. However, ‘“Head-to-Head
Baseball” and all hand-held baseball
games rely too heavily on “announced”
computer-generated decisions (single,
double play, home run, etc.). Until this
deficiency is dealt with, players who
have tried video cartridge versions of
baseball will find the hand-held baseball
products dull by comparison and much
less challenging.

If you can live with the idea of a cue
stick formed by a row of lights, you'll
find “Bank Shot” a real challenge.
Parker Brothers’ electronic pool game
simulates straight pool and poison pool
(eight ball). Balls are also represented

TABLE XIV—COMPARING HANDHELD FOOTBALL GAMES

Coleco
Electronic Mattel Mattel
No. Consideration Quarterback Footbali Football 2
1 Interest retention 25 25 25
2 Player skill required 15 15 18
3 Design creativity 18 17 20
4 Competitiveness 15 14 15
5 Display realism/ packaging/controls 10 11 12
6 Time needed to learn the game 8 8 8
7 Computer as opponent 9 9 10
8 Sound effects 5 8 9
9 Game variation random generation N/A N/A N/7A
10 Overall execution 12 13 15
Total Points 117 120 132
Max. Possible Points 140 140 140
Score 84 86 94
TABLE XV—MISCELLANEOUS GAMES & TOYS
Game Description
BAMBINO
Safari Cage as many jungle animals as possible.
Police Car Chase Police car pursues gangsters.
CASTLE
Name That Tune Simulates the TV show.
COLECO
Zodiac Astrology Chart your horoscope.
Computer
Zap Two-player contest in reflex action.

FISHER PRICE
Baby Soft Sounds

Doll talks when moved.

wrap design or user defined inlerface circuitry, completely expandable GAF

# Complete Step-by-Step Instruction Manual i H 3

18 Compite Users Manuat with rograms mefuded Melody Madness Musical version of Concentration.
8352 page B0BSA Cookbook takes you from basic microprocessor LJN

concepts ta actual design of an 80B5A Microcomputer R
#1344 page 80B0/8085 Software Design Book 1with over 190 execulable Eiectronic Concen- A game of matching numbers.
program plus dstaried of all 244 tration
and tymcat assembly language program for the 8080/8085 . 5
Microprocessor ‘ Impulse A test of instant reaction.
el N . .
e st T G e oI A Lickin’ From Chicken Version of Tic Tac Toe.
RATED BEST VALUE BY INSTRUCTORS LAKESIDE
T EEE—— . . aames . .
RS E-EIRAM CREDIT CARD DRDERS VisA" Strobe Tests reflaxes against light and sound.

y— CALL TOLL-FREE S S g

14905 NE 40th, Dept PE 12 @

reovono,wa seos2  1-800-426-6254 57 § MILTON BRADLEY ,

YES! t want to start learmng Microprocessors Please rush me. Milton Phrase completion game.

 BOBSAAT Microprocessor Training Unit ot $20995 plus S3.00 P& H 2 H -

8085 Cookbook 21607 $1285 . B0BO/B0BS Software Book 21541 5950 Microvision Cartridges plug into hand-held console.
NAME SMISAIDMSTCO PEDIGREE

ADORESS Quickfire Beam of light knocks out targets.
ctTY ST. ziP =

CARD NO. EXP. DATE Al ?“YSKOOL Robot witk simol tchi

e phie obot with simple matching games.
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by lights (the brightest one being the
cue ball).

The cue stick can be controlled for
soft or hard shots and backspin. The
cushions can be used as in real pool and
combination shots are possible. A mis-
calculation can cause a scratch (sinking
the cue ball by mistake). The game be-
gins by breaking the rack of balls as in
real pool. Pressing a button reveals the
score at any time during a game.

Mattel’s **“Horserace Analyzer™ isn’t
a game; its an aid for rating horses at
the racetrack. Information from the
Daily Racing Form is entered in a fixed
sequence and the machine provides rat-
ings for the best four horses in the race.

Miscellaneous (Table XV) includes
games not easily classified elsewhere.
They range from *“Melody Madness,”
the most musical of all games on the
marketplace to “Baby Soft Sounds,” the
first of a new generation of talking
dolls.

“Baby Soft Sounds™ has no switches
or controls. Movement and position trig-
ger its electronic circuitry which ran-
domly generates 16 different words and
sounds. The circuitry was designed in a
joint engineering effort by Fisher Price
and Siltronics, a Canadian electronics
company. The October cover of PE
showed a wafer of speech synthesis chips
made for the doll by Precision Monolith-
ics, Inc., a leading supplier of military
and space integrated circuits. Each wa-
fer contains hundreds of chips. Siltron-
ics dices the wafer to produce chips for
the Fisher-Price doll. By buying wafers
and slicing them instead of buying indi-
vidual chips, Fisher-Price was able to
use high-reliability PMI chips at mini-
mum cost.

“Melody Madness,” a musical ver-
sion of concentration, will play long,
short or very brief tunes, at the player’s
choice; the player has seven seconds to
match the tune by pushing one of 24
buttons. A correct selection triggers a
display of lights and a congratulatory
signal; an error is greeted by a raspber-
ry. Creative players can also use “Melo-
dy Madness” to write their own tunes;
these tunes however cannot replace the
24 tunes stored in the machine’s memo-
ry bank.

“Baby Soft Sounds,” “Melody Mad-
ness” and other products listed in the
miscellaneous category reveal some of
the new directions being taken in games
and toys thanks to semiconductor chips.
The games in this and other categories
reveal that hand-held games are very
much in a transitionary period; a year
from now, today’s sensstions could well
be obsolete.

Next month:
Video cassette games.

DECEMBER 1980

P irrrrtrfr
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When you select Tandberg, you are investing
in a product which is designed primarily to
enhance and expand your permanent music
library. As the time comes tc make that
addition to your music system Choose the
Tandberg TCD 440A and see why its en

©1980 Tandberg of America. Inc., Labriola Ct, Armonk, N.Y. 10504

gineering and design excellence have made it
the most highly acclaimed cassette deck in the
worlg. Or for aninvestment alternative, choose
the Tandberg TCD 420A with many of the
same outstanding qualities.

TANDBERG

The European Aiternative
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UNIVERSAL
COLUMBIA

NOSTALGIA
WARNER BROS.

PARAMOUNT

TVX VCX
20th CENTURY

ALLIED ARTIST

if it's LEGALLY on videocassette, Wonderful World of Video has it!
We stock all major General Release and Adult Tapes in inventory.

PLEASE CHECK BOX AND FILL IN AMOUNT

O SOUPERMAN 64.%°

0 10 64.9°

O ALIEN 54.35

O JAWS 54.%

O DEERHUNTER 69.9°

O COAL MINERS DAUGHTER 59.%°
(New Release)

Enclosed is my Ocheck O money order

OVISA OMC
Please send me your:

Send Order to:
Wonderful World
of Video Inc.

(cash not accepted)

[ Family Play List
O Aduit Play List

Card #

CHECK FORMAT: O Beta O VHS

O HALLOWEEN 54.°

O EBUDDING OF BRIE (Adult) 89.%%

O BABYLON PINK (Adult) 89.%

O EROTIC ADVENTURES OF CANDY
(Adult) 89.%

O CALIFORNIA GIGOLO (Adult) 89.%

ALL TAPES 100% GUARANTEED!

Subtotal
Calif. Res. add 6% tax
Postage. handling __ $300
Total

6315 Hollywood Blvd.

Exp. Date

Hollywood, CA 90028
Name

CALL TOLL FREE: ..

1-800-421-0482
In California:

1-213-465-8677 Signature

City/State/Zip ____

NOTE: No order can be shipped without a signature!

(I certify that | am of legal age)

CIRCLE NO. 59 ON FREE INFORMATION CARD

AmericanRadioHistorv.Com



Solid-State
Developments

The Laser at Twenty

THE LASER is no longer a teenager!
It seems hard to believe, but it was
two decades ago that Theodore Mai-
man, then at Hughes Aircraft, assem-
bled the world’s first working laser by
inserting a polished ruby rod inside a
helical, xenon strobe lamp. Maiman’s
achievement made Hughes Aircraft the
victor of a race in which several other
major research laboratories were com-
peting. Bell Laboratories, which built
the first gas laser early in 1961, was one
notable contestant. Bell Labs had
worked to be first, because one of its
scientists, Arthur Schawlow, and one of
its consultants, Charles Townes, were
then credited with having first proposed
the laser. That achievement, however,
might also be relegated to second place.
In 1977, the U.S. Patent and Trade-
mark Office issued a controversial, land-
mark laser patent (Patent No.
4,053,845) to inventor Gordon Gould.

Gould, who had described his laser
ideas and even coined the word “laser”
in a 1957 notebook, disclosed his laser
concepts to the Patent Office in 1959.
For technical and other reasons too com-
plex to describe in this column, he was
denied a patent.

DIFFUSE RADIATION PATTERN

- LASE
LIGHT-EMITTING DIODE BEA

By Forrest M. Mims

Gould pursued his quest until he was
granted his landmark patent covering
optically pumped lasers. Ruby lasers,
for example, are usually optically
pumped by an external light source such
as a xenon strobe tube. Recently, Gould
was granted a second patent covering
various laser applications. At least one
additional laser patent will probably be
issued to this inventor.

Gould’s laser patents have thrown the
laser industry into an uproar. As you
can readily imagine, laser companies
and users alike are hardly enthusiastic
about having to pay royalties on an in-
vention whose principal patents were
thought to have expired previously.

We will be hearing a lot more about
Gordon Gould’s laser patents in coming
years as the various contenders fight out
their disputes in court. In the meantime,
there can be no controversy whatever
that, at 20, the laser has matured into an
important tool of modern industry that
offers countless applications in research,
education, industry and the military.

Laser Light. Ordinary light is a blend
of components having many different
wavelengths which are out of phase with

=—{(FOR LOW RESISTANCE
AND HEAT SINKING)
DIFFUSED
JUNCTION
LASER

Fig. 1. Comparison of the physical structures of a light-emitting
diode (left) and a simple diffused-junction laser.

LASER
-
Y LASER LED WITH LASER LED OR
e WITHOUT BUILT-IN __—LASER
3 LeD LEN LENS BELOW Jpy
.4
'3
§ +—THRESHOLD

FORWARD CURRENT -180 [ +180
LIGHT QUTPUT BEAM DIVERGENCE WAVELENGTH

Fig. 2. Comparing the chief operating characteristics

of light-emitting diodes and junction lasers.
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OVERSIZE CONTACT WIRE

one another (even with components of
the same wavelength) and which diffuse
into space in many directions. Laser
light is much more organized. For ex-
ample, the light from most lasers is
highly monochromatic. This means that
the emitted light consists of a single
wavelength or very narrow band of
wavelengths. Also, the waves emitted by
most lasers are all in phase with each
other. Finally, the light from many la-
sers is highly directional. The resulting
narrow beam means laser light can be
incredibly intense.

How intense? The filament of an in-
candescent lamp would have to be
heated to the impossibly high tempera-
ture of 10,000,000,000,000,000 degrees
Centigrade, filtered to a single wave-
length, and concentrated with lenses to
equal the beam produced by a small he-
lium-neon laser only a tenth as powerful
as a small flashlight!

In 1977, 1 wrote a book entitled La-
sers: The Incredible Light Machines
(David McKay Co., Inc.) in which I
related an experience which helps one
appreciate the incredible intensity of
laser light. I will repeat that description
now for your benefit.

“A few summers ago, a group of stu-
dents and I placed a small helium-neon
gas laser atop an office building in Albu-
querque, New Mexico, and pointed the
laser’s bright red beam at the parking
lot of the Sandia Mountain tramway
some 20 kilometers (12.5 miles) away.
We then drove to the tramway and
looked back at the scintillating lights of
Albuquerque. At first we saw no sign of
the laser. But as we walked down a
slight slope, we gasped in awe as the
dazzling red beam of the laser suddenly
came into view. Though the beam con-
tained only three-thousandths of a watt
of optical power, it easily outshone every
light in Albuquerque, even the flashing
beacon from the city airport!”

The key to the laser’s brilliance, of
course, was its narrow beam. After hav-
ing travelled 20 kilometers, the beam
had widened to approximately the size
of a drive-in movie screen. Therefore,
walking ten or fifteen paces from the
center of the beam made the brilliant
starburst of red laser light disappear
completely from Albuquerque’s skyline.

Kinds of Lasers. Many different sol-
ids, liquids, and gases have been success-
fully stimulated to exhibit laser action.
The brilliant red, green, blue and yellow
beams you can see at laser light shows,
for example, are produced by various
kinds of gas lasers. Most of the laser tar-
get designators and rangefinders used
by the armed forces employ a crystalline
rod of ruby or neodymium-doped YAG
(Yttrium Aluminum Garnet) to pro-
duce, respectively, bright red or invisible
infrared pulses.

No doubt, you've read about the high-
ly classified military lasers which can
burn holes through steel plates and even
shoot down fast-moving, airborne target

POPULAR ELECTRONICS




drones. These lasers employ highly reac-
tive chemical mixtures, combustion or
high-voltage discharges to achieve pow-
er levels of from hundreds to, in some
cases, hundreds of thousands of watts!

Ruby, YAG, glass, plastic and other
solid laser materials certainly qualify as
“solid state,” but the only laser which is
a totally self-contained, solid-state de-
vice is the semiconductor injection laser.
Because this column is about solid-state
developments, let’s find out more about
injection lasers.

Semiconductor Lasers. Several
types of semiconductor lasers have been
invented. One you might not have read

METAL
/CONTACT\
P_GoAs P AlGoAs
N GoAs N Gofa

L
SIMPLE DIFFUSED-

SINGLE-HE TEROJUNCTION
JUNCTION LASER LASER

DOUBLE-HETEROJUNCTION
LASER

made from chips of n-type gallium arse-
nide (GaAs) into which a thin layer of
p-type dopant had been diffused. Two
facing ends of the chip were cleaved to
produce smooth, mirror-like facets. The
remaining two sides were intentionally
roughened during the process of sawing
a bar of GaAs into individual laser-
diode chips.:

When cooled to the temperature of
liquid nitrogen and biased with a dc
voltage, both ends of these laser chips
would emit beams of continuous radia-
tion having a wavelength of about 850
nm. At room temperature, these early
lasers could be operated for only brief
pulses lasting less than 200 nanoseconds
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Fig. 3. Simplified cross sections of the four most

Important kinds of Injection iasers.

about is the cadmium sulfide laser. This
laser is made from a thin crystal of the
same chemical compound used to make
CdS photoresistors. If the CdS crystal is
“pumped” by a focused electron beam
or light from another laser, it will emit a
fan-shaped beam of green light.

To date, perhaps the most important
type of semiconductor laser is the injec-
tion laser. These devices are actually
members of the light-emitting diode
family. The first injection lasers were

Fig. 4. A long-range
laser communicator
made by American
Laser Systems.
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each. This required the development of
various kinds of high-speed, miniatur-
ized pulse-driving circuits. To make
matters worse, these early lasers had
very limited lifetimes. :

Today’s semiconductor lasers are

much more reliable than those compara-
tively primitive, diffused-junction de-
vices. Before finding out more about
these modern devices, let’s explore some
of the differences between semiconduc-
tor lasers and LEDs.

LEDs vs. Lasers. Injection lasers, as
we have observed, are actually members
of the light-emitting diode family. When
the current injected into a diode laser is
below a critical point called the thresh-
old (denoted symbolically as J,, or [,),
the diode behaves exactly like a LED.
The <hip emits a relatively broad spec-
trum of wavelengths in a very wide ra-
diation pattern.

Above the threshold, the light from
the kaser narrows into a distinct beam
which emerges from both end facets un-
less one is coated with a gold reflective
film. Also, the wavelengths of the emit-
ted radiation become confined to a very
narrow region of the spectrum.

Figure 1 compares the physical struc-
ture of a very simple diffused junction
laser with a LED made from a semi-
conductor wafer of the same type. The
ways in which the devices operate are
compared in Fig. 2.

Heterojunction Lasers. The key to
the development of high-performance,
long-lived lasers was the introduction of
the heterojunction, a junction of two
dissimilar semiconductors such as gal-
lium arsenide (GaAs) and aluminum
gallium arsenide (A1GaAs). This per-
mits the light-emitting pn junction re-
gion to be sandwiched between two or
more semiconductor layers that confine
the generation and emergence of the
emitted light to the junction region. The
result is a laser with a much lower
threshold and higher efficiency.

The confinement of light between two
heterojunctions occurs when the refrac-
tive index of the semiconductor in which
the »on junction is formed (typically
GaA:) is higher than that of the semi-
conductor bordering the pn junction.
This causes the heterojunctions to ap-
pear as mirrors to light waves travelling
between them. The same phenomenon,
which is called wave guiding, causes
light to propagate through the core of a
plastic or glass fiber when the core is
clad with plastic or glass having a lower
index of refraction than the material
forming the outer surface of the fibers.

There are many different kinds of
heterojunction lasers, the two most im-
portant of which are single-heterojunc-
tion (SH) and double-heterojunction
(DH’ lasers. It’s very important to un-
derstand the differences between these
two classes of diode lasers.

The Single-Heterojunction Laser.
This type of laser has a heterojunction
on only one side of the pn junction. A
typical SH laser will emit a full watt of
optical power for every mil (0.001 inch)
of junction width. The smallest SH la-
sers are 3 mils wide and emit three to
four watts at 10 amperes of forward cur-
rent. Their threshold current is typically
4 amperes.

Although an SH laser is several times
more efficient than a diffused-junction
laser, an SH laser cannot be operated
continuously at room temperature. In-
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solid-state

stead, a high-current pulse generator
which delivers fast-rise-time pulses last-
ing no more than 200 nanoseconds must
be used to drive such a laser diode.

The Double-Heterojunction Laser.
Most kinds of DH lasers, and there are
far too many to describe here, can oper-
ate continuously at room temperature.
That’s because the heterojunctions an
either side of the light-emitting pn junc-
tion efficiently confine the light to an
ultra-thin region along the junction.

Many DH lasers are stripe-geometry
devices. This simply means that all but a
narrow stripe of one electrode is insu-
lated from the upper surface of the laser.
As a result, the current flow through the
pn junction is confined to a thin stripe
between the two end mirrors.

The very high current density present
in the active region of a stripe-geometry
DH laser produces a very low “lasing”
threshold and operating current. Some
such lasers will generate several milli-
watts of laser light at forward currents
of less than 100 milliamperes. Figure 3
compares the kinds of injection lasers.

+135V

(TWO 67-1/2 VOLT
BATTERIES IN
SERIES)

OQIuF

QI-NPN SILICON
—_ SWITCHING
TRANSISTOR
Flg. 5. Simple puise driving
clrcuit for infection laser.

Injection-Laser Applications. SH
lasers are noted for their high output
power—as much as 50 watts per pulse.
Therefore, they are ideal for long-dis-
tance, pulse-modulated communications
and rangefinding through the atmo-
sphere. Figure 4 shows a sophisticated
laser communicator made by American
Laser Systems of Goleta, CA.

Experimenters can buy SH lasers for
less than $10 from some of the parts
dealers who advertise in PopuLAR ELEC-
TRONICS. Many different SH lasers are
available from Laser Diode Laborato-
ries (1130 Somerset St., New Bruns-
wick, NJ 08901) and RCA (Solid State
Division, Electro Optics and Devices,
Lancaster, PA 17604). Prices of diodes
sold by the last two sources range from
approximately $15 to $50 or more. Both
companies publish excellent data sheets
and brochures describing their laser
products.

SH lasers require much more operat-
ing current than DH lasers and nonlas-
ing LEDs. They must be powered by
drivers which deliver fast-rise-time,
short-duration current pulses. Typically,

 AmericanRadinHicstory Caoam

Flg. 6. A battery-driven miniaturized
single-heterojunction laser transmitter.

an SCR, a four-layer diode, an ava-
lanche transistor or a VFET is used to
gate current or to discharge a capacitor
through an SH laser. Because of the
combined voltage drops of the switching
device and the laser, the supply voltage
that must be employed so that the re-
quired current will flow will range from
approximately 25 to several hundred
volts, depending upon the parameters of
the switching device and the laser.

The apparent complex demands
placed on SH-laser drivers can be decep-
tive. As you can see by looking at the
schematic diagram in Fig. S, a driver
can be very simple. I described in detail
in the October 1971 issue of this maga-
zine (pp. 46-49) a circuit very similar to
this one. The September 1977 “Experi-
menter’s Corner” also contained a simi-
lar avalanche-transistor laser driver.

Figure 6 shows a miniaturized SH-
laser system that is smaller than a pen-
light. This tiny laser is powered by a sin-

Fig. 7. A DH laser with collimating
lens Installed on an oversize heat sink.
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solid-state

gle, 1.3-volt, mercury “button cell.” A
miniature dc-to-dc converter charges a
capacitor to 30 volts. The charge is then
dumped through an SH laser by a four-
layer diode. A lens collimates the laser
light into a pencil-thin beam. | original-
ly built this laser intending to publish it
as a Project of the Month, but have post-
poned the article because the four-layer
diode is no longer available in small
quantities.

DH lasers are ideally suited for com-
munications through optical fibers.
They will probably also find use in laser
printing systems and video-disc read-
outs. Because a DH laser can operate
continuously at room temperature, pow-
ering one would at first glance seem a
simple matter of connecting the diode to
a few batteries and a current-limiting
resistor. Unforunately, things are more
complicated. The operating current for
a DH laser is greatly influenced by tem-
perature. A change of even a few de-
grees can change a laser’s threshold
enough either to halt the lasing process
or to destroy the laser! A DH laser must
therefore be maintained at a constant
temperature. Otherwise, its forward
current must be temperature-compen-
sated by a thermal-tracking network.

Figure 7 shows a DH laser purchased
from Laser Diode Laboratories installed
on an oversize, finned heat sink. A small
lens in front of the laser collimates its
relatively broad beam into a very narrow
pencil of near-infrared radiation. I as-
sembled this DH laser system for exper-
iments in long-range amplitude-modu-
lated voice communications.

The laser that appears in Fig. 7 is
biased by a 6-volt battery in series with
a wirewound, current-limiting potenti-
ometer. Current through the laser is
carefully monitored by means of a digi-
tal voltmeter and a low-value, current-
sense resistor. The beam from the laser
can be modulated by a flexible mirror
against which the user directs his voice.

Further Reading. Many hundreds of
technical pzpers have been published
about semiconductor lasers. A very good
introductory article is “Light-Wave
Communications” by W. S. Boyle
(Scientific American, August 1977, pp.
40-49). The best book I've seen is Semi-
conductor Lasers and Heterojunction
LEDs, by Dr. Henry Kressel and J. K.
Butler (Academic Press, 1977). Ralph
Campbell and 1 wrote an early book
called Semiconductor Diode Lasers
(Howard W. Sams & Co., 1972).
Though out of print, this book contains
many useful circuits and ideas.

You will be able to find all of these
publications and many more at most
university libraries. For the latest devel-
opments, check journals like Applied
Optics, Applied Physics Letters and
Proceedings of the IEEE. Also, read
Laser Focus magazine each month.
Keep one important thing in mind, how-
ever—if you assemble injection laser
projects, be sure to follow the manufac-
turer's safety precautions.
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Experimenter’s
Corner

Experimenting with a Light Pen—I

A MONG the most interesting data-entry devices for com-

puters and remote terminals are those that are sensitive
to light. The most sophisticated optical data-entry devices are
solid-state television cameras. When such a camera is used
with a computer having a large complement of RAM storage
capacity, complex operations such as pattern recognition,
equipment monitoring, and area surveillance can be per-
formed easily.

Television cameras provide perhaps the ultimate in optical
data entry, but their cost (as well as that of the necessary
interface circuit) varies from high to exorbitant. Two much
more cornmon—and cheaper—optical data-entry devices are
light wands and pens. Television cameras contain many
hundreds or thousands of resolution elements, but most light
wands and pens incorporate a single-element light detector
such as a photodiode or a phototransistor.

It’s important at the outset to understand the differences
between light wands and pens. Light wands are designed to
detect the presence or absence of contrasting marks such as
bars of ink printed on paper or plastic. Therefore, light wands
usually include built-in light sources to illuminate the marks.
They also include precisely focused optics that assist the
detector and the light source in their work.

Light pens, on the other hand, are designed to detect a
point of light on the screen of a video display such as a cath-
ode ray tube. Simple light pens do not include an internal
light source because most video displays are light emitters.

&L JAdA T LT

Fig. 1. Hewlett-Packard's bar code-reading Optical
Wand plug into an HP-41C calculator.

However, some pens designed for use with high-resolution dis-
plays include a pinpoint light source so that the operator will
know precisely where the pen is pointed.

Applications. The light wand is a one-way data entry
device. You’ve probably seen sleek-looking wands attached by
flexible cables to some late-model cash registers. A sales clerk
can record a purchase merely by sweeping the wand past the
bar code printed on the label or package of many different
products. Some wands can even read the printed information
on a price tag!

Because light wands can be used by unskilled operators and
provide faster and more reliable data entry than keyboards,

80

By Forrest M. Mims

their use is rapidly expanding. They are currently being used
in portable inventory monitoring systems in some department
stores and supermarkets. They are also used in some libraries
to read information from bar-coded identity cards and books.

Figure 1 is a photograph of a light wand made by Hewlett-
Packard. The wand’s cable plugs into the company’s HP-41C
programmable calculator and allows bar-coded programs to
be quickly loaded into the calculator. If you've ever spent ten
or more tedious minutes loading a long program into a calcu-
lator, you can readily appreciate the convenience and speed
provided by such a wand.

+Vee
R
Fig. 2. A basic
phototransistor
light-detection 12 OudTPur
circuit. Any (seE TEXT) P! ORRK
standard npn +V, =
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Light-Pen Applications. Light pens are simpler and
therefore physically slimmer than light wands.

How the light pen allows information to be “drawn” on the
screen of a CRT is not immediately obvious—at least it
wasn’t to me when, as a high school student, I viewed a film
which showed computer operators using light pens!

Actually, the light pen’s principle of operation is remark-
ably simple. In a typical CRT/light-pen system, for example,
the entire screen is repeatedly scanned by a tightly focused
electron beam. This produces a fast-moving dot of light too
dim to be seen by the human eye but easily detectable by a
phototransistor or photodiode.

The computer knows the precise location of the moving dot
at any given instant. Therefore, if a light pen is connected to
an input port, the computer knows exactly where the light pen
is pointed. Depending upon the computer’s software, this per-
mits the operator to select specific data to be displayed on a
CRT for any desired purpose, and to “write” information,
including complex graphics, onto the screen and into the com-
puter’s memory.

A Komemade Light Pen. A light pen is very easy to make.
Both photodiodes and phototransistors make suitable sensors.
The former are faster but the latter are more sensitive.

The basic phototransistor light-detection circuit in Fig. 2
illustrates how a straightforward detector responds to a light
pulse. Any standard npn phototransistor such as the FPT-100
can be used for Q/. When QI is dark, its collector-to-emitter
resistance is much higher than R/. The output voltage of the
circuit therefore rises very close to + V... When photons
strike the device’s light-sensitive region, QI becomes forward-
biased and its collector-to-emitter resistance falls far below
that of R/. The circuit’s output voltage thereupon approaches
ground potential. Summing up, the output of the circuit is
normally a high voltage. When light strikes phototransistor
QI, the output voitage is low.

This basic circuit can be used in some light-pen applica-
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tions. A much better circuit, however, is shown in Fig. 3. An
operational amplifier is used without a feedback resistor to
provide the highest possible gain. The gain is so high that the
op amp functions as a comparator whose output switches from
+ 5 volts to ground when the voltage applied to its noninvert-
ing input falls below the reference voltage provided by R2.
This occurs when Q1 is illuminated.

When Q1 is dark, the voltage at the noninverting input of
the op amp rises above the reference voltage. The comparator
output then swings from ground potential to +5 volts. Poten-
tiometer R2 can be adjusted to alter the light level at which
the comparator switches. Those readers who have experience
with op amps are probably wondering about the function of
potentiometer R3. In a working version of this circuit lacking
R3, the output voltage when Q1 is illuminated can be greater
than 1 volt. This exceeds the maximum allowable TTL logic 0
level of about 0.85 volt. Therefore, if TTL logic is to be con-
trolled by the circuit shown in Fig. 4, it is necessary to adjust
R3 to pull the output down a few tenths of a volt.

Incidentally, the basic phototransistor circuit shown in Fig.

+3V

ouTAPUT

RZ= SENSITIVITY RDJUST
R3 = OFFSET ADJUST

Fig. 3. An expansion of the circuit in Fig. 2.
using an operational amplifier for higher gain.

2 will directly drive TTL logic without the need for a pull-
down resistor. However, it is less sensitive than the circuit that
appears in Fig. 3.

Light-Pen Data-Entry Circuit. It’s relativitely easy to de-
sign a data-entry circuit controlled by a homemade light pen.
Figure 4 is the block diagram of one such circuit I've
designed.

The operation of the circuit is straightforward. The clock
supplies a stream of pulses to a programmable 4-bit counter.
The counter’s binary output is decoded by a 1-of-16 decoder
which sequentially illuminates each of sixteen LEDs.

When the light pen is dark, the LEDs are scanned at a rate
determined by the clock frequency. When the light pen is
brought near any of the LEDs, nothing happens until that
LED glows during the scan sequence. The output from the
comparator then changes state and causes the counter to be
loaded with whatever data is present at its data inputs.
Because these data inputs are connected to their respective
outputs, the current count is loaded into the counter. This
freezes the counter even though the clock continues to supply
pulses to it. The address of the selected LED then appears on
the 4-bit bus.

Incidentally, the usual way to block clock pulses is to insert
a gate between the clock output and the counter input. The
method employed here eliminates the need for such a gate.

Figure 5 is the schematic diagram of my prototype data-
entry circuit. A 555 timer operating in the astable mode (/C3)
serves as the circuit’s clock. The clock frequency, and hence
the LED scan rate, can be adjusted by means of potentiome-
ter R5. You can also increase the value of CI to slow the scan
rate.

Counter IC4 is a 74193 programmable up-down counter.
Note how the programming data inputs are tied to their
respective outputs. The 1-of-16 decoder (IC2) is a 74154. The

DECEMBER 1980

AmericanRadioHsory.Com

anodes of the 16 LEDs connected to the decoder outputs are
all tied to a single current-limiting resistor because only one
LED is illuminated at any given instant.

The light pen circuit appears above the LED array. Note
that the output of operational amplifier ICI is connected to
the LOAD input of counter FC4.

You can assemble a working version of this circuit on a
solderless breadboard in less than an hour. The selection of
devices for use as ICI and Q1 is not critical. Any general-pur-
pose op amp such as a uA741 is suitable, and any standard
npn phototransistor such as the FPT-100 can be used. The
phototransistor should be connected to the circuit by means of
clip leads. Power can be provided by a +5-volt supply or you
can use a 6-volt battery if you first connect the cathode of a
1N4001 diode to those points in the circuit marked +5 volts
and the anode to the battery's positive terminal.

When you apply power to the circuit, the LEDs will either
flash off and on in rapid sequence or all the LEDs will appear
to glow dimly. If the latter occurs, the clock frequency is so
great that the LEDs switch on and off faster than your eyes
can respond. For initial tests, adjust RS to achieve this latter
condition.

Before attempting to use the circuit, you must trim the
light-pen circuit. A trial-and-error approach will eventually
produce useful results, but a much better approach is to tem-
porarily disconnect the grounded lug of potentiometer R3
from ground and comnect a voltmeter between the output of
the op amp and ground. Illuminate Q! with a flashlight and
adjust R2 until the output voltage of the op amp falls to its
lowest value, which was approximately 1.2 volts in the proto-
type circuit. Don’t turn the rotor of R2 beyond this point once
you have found it.

When you remove light from Q1I, the output voltage of the
op amp should immediately increase several volts. (It reached
3.4 volts in the prototype.) The light pen is now adjusted for
maximum sensitivity. Indeed, it is probably so sensitive that
ordinary room lighting will be able to switch the comparator.
Therefore, you should wrap a cylinder of black electrical tape
one-half inch in diameter around QI to block ambient light.
Heat-shrinkable tubing can also be used for this purpose.

Next, reconnect the lug of potentiometer R3 to ground and
again illuminate QI with a flashlight. Adjust the rotor of R3
until the LEDs stop scanning and only a single LED remains
on. The light-pen circuit is now trimmed and ready for use.

Test the circuit by bringing the aperture of Q/ close to any
of the LED:s in the array. Depending upon the scan frequency,
the selected LED should immediately or very quickly glow
brightly and all the remaining LEDs will darken. The binary
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Fig. 4. Block diagram of a 16-position data-entry
circuit controlled by a homemade light pen.
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address of the selected LED will then appear on the 4-bit bus LEDs and watch them appear to track its movements. For
between IC2 and IC4. best results, the scan rate should be adjusted so that all the
It’s interesting to move QI back and forth along the row of LEDs glow dimly when none has been selected. o

Unless you operate a tracking station
for deep-space probes

YOUR BEST BET AMONG ALL-WAVE
RECEIVING ANTENNAS IS THE
NEW IMPROVED COMPACT OUTDOOR

McKAY DYMEK DA100D

Rooftop, balcony, For $139.00 you get:
anywhere outdoors | a lifetime, nonmetallic outdoor
. this tough little case
four-footer gives very = neat, newly-designed indoor
high performance in ontrol
limited space. Makes wide range 50 to 30,000 kHz
most receivers come shielded, potted amplifier
in better. Equals, and 110-240VAC or 12VDC

very often outper- attenuator switch to prevent
forms, longwire an- RF overload

tennas. Forcon- | = satisfaction of joining
venience, price, qual- | thousands of enthusiastic
ity, performance owners worldwide
.. McKAY DYMEK = 30-day trial option
DA100 is the name ® plus a dozen or more
to remember. ’ other features

add $5.00 for shipping
calif residents—add 6%
sales tax

BUY FACTORY DIRECT ¢ ORDER NOW

McKAY DYMEK CO ‘E:f.._ Tel 714/621-6711
111 So College Ave. <5 TWX 910-581-4990

P O Box 5000
Claremont, CA 91711 1.7 ‘q
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Build alow-cost earth terminal

and pick up satellite TV free.

Get our professional-quality
LNA ampllfler
the rest is easy'

Bolts to dish AT -
'y
—LNA --hd
Co-ax
cable

[ @
Microwave VCR , TW:
receiver modulator \¥’/ .

The only sophisticated of that cost. Order your 120°K
component you need is a LNA from Avantek for only
low-noise amplifier to boost $795 and we’'ll send you a
the satellite signal. complete sourcebook for low-

And now you can buy it cost system components.
directly from the industry Call or write Avantek, Inc.,
leader that supplies the 3175 Bowers Ave., Santa
major cable-TV stations. Clara, CA 95051.

Assembled systems cost
up to $12,000, but you can Ava n te k
build your own for a fraction
Charge by phone: (408) 727-0700 - Ask for LNA order desk.
VISA & Master Card welcome -« Allow 30 days for delivery.
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Save on

Scanners!
NEW Rebates!

Communications Electronics, the
world's largest distributor of radio scan-
ners, celebrates Christmas early with big
savings on Bearcat synthesized scanners.
Electra Company, the manufacturers of
Bearcat brand scanners is offering con-
sumer rebates on their fantastic line of
crystalless scanners purchased between
September 15 and November 15, 1980.

We give you excellent service because CE
distributes more scanners worldwide than
anyone else. Our warehouse facilities are
equipped to process thousands of scanner
orders every week. We also export scanners
to over 300 countries and military instal-
jations. Most items are in stock for quick
shipment. Do your Christmas scanner shop-
ping early and order today from CE!

Bearcat$300

The Ultimate Synthesized Scanner!

List price $519.95/CE price $329.00/$20.00 rebate
Your final cost is a low $309.00

4-Band, 50 Channel ® Service Search ® No-
crystal scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 32-50, 118-136 AM, 144-174,421-512 MHz.
The new Bearcat 300 is the most advanced auto-
matic scanning radio that has ever been offered to
the public. The Bearcat 300 uses a bright green
tluorescent digital display, so it's ideal for mobile
applications. The Bearcat 300 now has these
added features: Service Search, Display Intensity
Control, Hold Search and Resume Search keys,
Separate Band keys to permit lock-in/lock-out of
any band for more efficient service search.

®
Bearcat® 250
List price $419.95/CE price $259.00/$20.00 rebate
Your final cost is a low $239.00
50 Channels ® Crystalless ® Searches
Stores ® Recalls ® Digital clock ® AC/DC
Priority Channel ® 3-Band ® Count Feature.
Frequency range 32-50, 146-174, 420-512 MHz
The Bearcat 250 performs any scanning function you
could possibly want. With push button ease you can
program up to 50 channels for automatic monitoring.
Overseas customers should order the Bearcat 250FB
at $349.00 each. This model is like a Bearcat 250, but
designed for international operation with 220 VAC/12V
DC power supply and 66-88 MHz low band coverage
instead of 32-50 MHz.

Bearcat® 220

List price $419.95/CE price $259.00/$20.00 rebate
Your final cost is a low $239.00

Aircraft and public service monitor, Frequency
range 32-50. 118-136 AM, 144-174, 420-512 MHz.
The Bearcat 220 is one scanner which can monitor all
public service bands plus the exciting AM aircraft band
channels. Up to twenty frequencies may be scanned at
the same time. Overseas customers should order the
Bearcat 220FB at $349.00 each. This model is like a
Bearcat 220, but designed for international operation
with 220 V AC/12 V DC power supply and 66-88 MHz
low band coverage instead of 32-50 MHz.

NEW! Bearcat®210XL

List price $319.95/CE price $209.00/$20.00 rebate
Your final cost is a low $189.00

18 Channels ® 3 Bands ® Crystalless ® AC/DC
Frequency range: 32-50, 144-174, 421-512 MHz.

The Bearcat 210XL scanning radio is 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.

NEW! 50-Channel Bearcat 300

FREE Bearcat® Rebate Offer
Get a coupon good for a $20 rebate when you purchase a
Bearcat 300, 250, 220 or 210XL. $10 rebate on models 211,
210 and 160. To get your rebate, mail this coupon with your
original dated sales receipt and the Bearcat model number
from the carton to Electra. You'll receive your rebate in four
to six weeks. Ofter valid only on purchases made betwen
September 15, 1980 and November 15, 1980. All requests
must be postmarked by November 29, 1980. Limit of one
rebate per household. Coupon must accompany all rebate
requests and may not be reproduced. Offergood only in the
U.S.A. Void where taxed or prohibited by law. Resellers,
companies, clubs and organizations-both profit and non-
profit-are not eligible for rebates. Employees of Electra
Company, their advertising agencies, distributors and re-
tailers of Bearcat Scanners are also not eligibie for rebates.
Please be sure to send in the correct amount for your
scanner. Pay the listed CE price inthis ad. Do not deduct the
rebate amount since your rebate will be sent directly to you
from Electra. Orders received with insufficient payments will
not be processed and will be returned.

NEW! Bearcat® 160

List price $279.95/CE price $189.00/$10.00 rebate
Your final cost is a low $179.00

16 Channels ® 3 Bands ® AC only e Priority
Dual Scan Speeds ® Direct Channel Access
Frequency range: 32-50, 144-174, 440-512 MHz.

The Bearcat 160 presents a new dimension in scanning

form and function. The keyboard is smooth. No buttons.

to punch. No knobs to turn. Instead, finger-tip pads
provide control of all scanning operations, including
On/Off, Volume and Squelch. Green easy to read
tluorescent display.

NEW! Bearcat® 5/800 MHz

The world's first 800 MHz. scanner!

This is a new model. Shipments will begin in December, 1980.
List price $179.95/CE price $129.00

8 Crystal Channels ® 4 Bands e AC only
Frequency range: 33-50, 144-174, 440-512, 806-870 MHz.
The Bearcat 5/800 MHz is the only scanner on the
market today that offers coverage of the 800 MHz.
public service band and the other public service bands.
Individual channel lockout. Scan Delay. Manual Scan.

Bearcat® 5

List price $129.95/CE price $89.00

8 Crystal Channels ® 3 Bands e AC only
Frequency range: 33-50, 146-174, 450-508 MHz.

The Bearcat 5 is a value-packed crystal scanner built for
the scanning professional — at a price the first-time
buyer can afford. Individual lockout switches.

a a ™
Bearcat® Four-Six ThinScan
List price $179.95/CE price $114.00

Frequency range: 33-47, 152-164, 450-508 MHz.

The incredible, new Bearcat Four-Six Thin Scan™ is like
having an information center in your pocket. This three
band, 6 channel crystal controlled scannerhas patented
Track Tuning on UHF. Scan Delay and Channel Lockout.
Measures 2% x 6% x 17" Includes rubber ducky antenna.
Order crystals for each channel. Made in Japan.

NEW! Fanon Slimline 6-HLU
List price $169.95/CE price $109.00

Low cost 8-channel, 3-band scanner!

The new Fanon Slimline 6-HLU gives you six channels
of crystal controlled excitement. Unique Automatic
Peak Tuning Circuit adjusts the receiver front end for
maximum sensitivity across the entire UHF band. Indi-
vidual channel lockout switches. Frequency range 30-50,
146-175 and 450-512 MHz. Size 2% x6% x 1. Includes
rubber ducky antenna. Order crystal certificates for each
channel. Made in Japan.

NEW! Fanon Slimline 6-HL

List price $149.95/CE price $99.00

68-Channel performance at 4-channel cost!
Frequency range: 30-50, 146-175 MHz.

If you don’t need the UHF band, get this model and save
money. Same high performance and features as the
model HLU without the UHF band. Order crystal certifi-
cates for each channel. Made in Japan.

FANON SCANNER ACCESSORIES

CHB-8 AC Adapter/Battery Charger ............... $156.00
CAT-8 Carrying case for Fanon w/Belt Clip ........ $15.00
AUC-3 Auto lighter adaptor/Battery Charger....... $15.00

OTHER SCANNER ACCESSORIES
SPS0 AC AaPLer ......vvvniiiviiiiiiia e $8.00
SP51 Battery Charger....
SP58 Carrying Case for 8 Th
£B-E Frequency Directory for Eastern U.S.A. ..
FB-W Frequency Directory for Western U.S.A..

FFD Federal Frequency Directory for U.S.A...... $12.00
B-4 1.2 V AAA Ni-Cad's for ThinScan™ and Fanon ... $9.00
A-135cc Crystal certificate....................oeee $3.00

Add $3.00 shipping for all accessories orderedat the same time.

INCREASED PERFORMANCE ANTENNAS
¥ you want the utmost in performance from your
scanner, itis essential that you use an externalantenna.
We have six base and mobile antennas specifically
designed for receiving all bands. Order #A80 is a
magnet mount mobile antenna. Order #A81 is a gutter
clip mobile antenna. Order #A62 is a trunk-lip mobile
antenna. Order #AB63 is a % inch hole mount. Order
#A84 isa¥inchsnap-inmount, and #A70isan allband
base station antenna. All antennas are $30.00 and

| $3.00 for UPS shippinginthe continental United States.

TEST ANY SCANNER
Test any scanner purchased from Communications
Electronics” for 31 days before you decide to keep it. If for
any reason you are not completely satistied, return it in
original condition with all parts in 31 days, for a prompt
refund (less shipping/handiing charges and rebate credits).

CIRCLE NO. 1 ON FREE INFORMATION CARD
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NEW!Regency® M400

List price $379.95/CE price $259.00

30 Channel ® Synthesized ® Service Search
Digital clock ® Digital timer ® M100 styling
Search/Store ® Priority Channel ®¢ AC/DC
Frequency range: 30-50, 144-174, 440-512 MHz.
The new Regency M400 is a compact programmable
FM monitor receiver for use at home or onthe road.

OTHER REGENCY® SCANNERS
Touch K100 .............cvvveees 80000000000 $199.00
Touch M10O........oooiiiiiiiiienens $199.00

NEW! Telephone Products

Electra's cordless Freedom Phone does everything
an ordinary phone does and more. Because itiscordless,
you can take it anywhere, inside or outside—on the
patio, by the pool, in the garage, in the workshop...even
next door at the neighbor's.

Model FF-500 has pushbuttondialing. Rechargeable
ni-cad batteries included. Battery low light. Secure
teature. Telescopic antenna. Your cost is $179.00.
Model FF-1500 has the same features as the FF-500
but also includes a charger/cradle that allows the
phone's handset to be recharged away from the base
station. Your cost for this cordless phone is $199.00.
The model FF-3000 has all the standard features
(except charger/cradle) plus interchangeable telescop-
ic and rubber ducky antenna. Redial feature. Belt clip.
Carrying case. Greater range. Your cost is $229.00.

- - ™
World Scanner Association
The WORLD SCANNER ASSOCIATION is sponsored
as a public service by Communications Electronics”
When you join, you'll receive a one-year membership
and our quarterly newsletter with scanner news and
features. You'll also get a wallet |.D. card, an Official
WSA Membership Certificate, and more. FREE classi-
tied ads for members so you can contact other scanner
owners when you want to sell or buy a scanner. FREE
membership in the WSA Buyer's Co-op. Your Co-op
membership will allow you to get special discounts on
scanners and scanner related products. Since the WSA
Buyer's Co-op gives you group purchasing power, you
can easily pay for your membership dues the first time
you make a Co-op purchase. To join, send $12.00
($20.00 outside U.S.A) for your membership materials.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any scanner, send
or phone your order directly to our Scanner Distribution
Center™ Be sure to calculate your price using the CE prices
in this ad. Michigan residents please add 4% sales tax.
Written purchase orders are accepted from approved gov-
ernment agencies and most well rated firms at a 10%
surcharge for net 30 billing. All sales are subject to availa-
bility. All sales on accessories are final. Prices, terms and
specifications are subject to change without notice. Out of
stock items will be placed on backorder automatically unless
CE is instructed differently. Most products that we sell have
a manufacturer's warranty. Free copies of warranties 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. All
shipments are F.0.B. Ann Arbor, Michigan. No COD's
please. Non-certified and foreign checks require five weeks
bank clearance.

Mail orders to: Communications Electronics;
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add
$6.00 per scanner or phone product for U.P.S.
ground shipping, or $12.00 for faster U.P.S. air
shipping to some locations. f you have a Master
Charge or Visa card, you may call anytime and
place acreditcardorder. Ordertolifreeinthe U.S.A.
800-521-4414. If you are outside the U.S. or in
Michigan, dial 313-994-4444. Dealer inquiries
invited. All order lines at Communications
Electronics™ are staffed 24 hours.

WSA! Scanner Distribution Center™ and CE logos are
trademarks of Communications Electronics”

t Bearcat and Freedom Phone are federally registered
trademarks of Electra Company, a Division of Masco
Corporation of Indiana.

$ Regencyis afederally registered trademark of Regency
Electronics Inc.

Copyright 1980 Communications Electronics™

Toel T RBANS C AN

™

A COMMUNICATIONS
ELECTRONICS™

854 Pheanix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A.
Call TOLL-FREE(800) 521-4414 oroutside U.8.A.(313) 94-4444

We’re first
with the best.’
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pRICES ] by Glenn Hauser
. )
Top Quallty TS:: U'lT[II’I('iEIVIT STATION QUAL.? FREQUE '
. NCIES, kHz'
Money-Back Guarantee :
A" Factory Prime 4:00-4:15 am. 0900-0915 BS8C A ;:%05:;:55 11750, 9640,
4:004:15 a.m. 0900-0915 R. Japan* B 9505'
MICROPROC ESSOR ISCB:OOS - 4:00-5:00 a.m. 0300-1000 R. Andorra C 15026 (varies) {and Sun.}
Z 50A ,095 6802 150 4:00-5:30 a.m. 0900-1030 R. Australia B 15115
8080A.. . 550 6502 950 :302-2500 am. 03001100 AFRTS A 11805, 9700, 8530, 9530, 6030
gggglA Iéégg gggg ggg :15.6:00 a.m. 09151100 88C c 17790, 17695, 15070,
I ] (21660 Sat. & Sun.
28002 13900 2801 LB 4:30-5:30 a.m. 0930-1030 V. of Germany C 17780, 11850 w
MICROPROCESSOR SUPPORT IC’S 4:45.6:15 a.m. 0945-1115 R, New Zealand [% 6105
i 30 amamo 825 SO e rergendll A 15250, 11090-LSBY 9565, (Tue. ~Sat.)
8216 249 280-CTC 695 N o 0 i ogien B 9505
B2z 295  Z80A-CTC 825 o 2 1003':?33 ; ;’(fV'e"'am C 12033, 10080
226 225 Z80-DMA 2495 :00-6:00 a.m. . . Korea C 117259570, 15570, 9870
8228 475 ZBOf\-DMA 3295 5:00-fade out 1000- R. Australia 8 6045, 5935
8238 490 Z80-S10/9. .39 §:00-10:00 a.m 10008 .
4251 595 80ASI0N Ca1%s ks e T 11500 R. Moscow (via Cuba} B 9600, 600 {5045 -1100}
2 . 1 S20530en 1010 1.sf oo
. 4 205230 a.m. -1030 V.of G i ies wi
ooes T el bt e 01 B oL ual;mala B 6180, 640 (time varies widely)
8259 1950 8798 119 it 2T : r ﬂﬂkf r. Corp. c 17850, 15120, 11835 {not all Eng.)
6810 475 6860 895 5:30-7:00 a.m. 1030:1200 V. of Asia, Taiwan 5] 5980 (Sun. 1030-1040) {time varies)
6620 390 6520 675 5:66-6:55 a.m. 1055-1155 R, Thailand c 11905, 9655
ezt 2 o §:006:15 a.m. 1100-1115 R, Japan B 9505
6852 390 6551 1375 ggggg[ﬂ) am. 1100-1130 V. of Vietnam [% 12035, 10080
:00-6:30 a.m. 1100-1130 R. M ishi
MEMORY e RAMS ¢ PROMS ¢ EPROMS 6:00-6:56 a.m. 11001156 R. né’)’f“" u g ggggo 21535
e nse swimin 1o ses s
4044-450 ns 25 21002-450 ns 99 6:00-7:30 a.m. 1100-1230 TWR-Bonaire A 11815 or 15255
pemp .o gE fien i s U i
40965 . .45 2147-85 ns 1995 5:00:8:30 am. 1100-1300 R. Australia A 9580
MCM 6604 AC 450  2708-450 ns. 855 AeLdSgams 1100-1330  BBC AB 25650, 21710, 21660, 21550,
AM 9060 CPC. 295 2716450 ns. 195 11775, 11750,'8510, 6195
4402. . 550 2732450 ns. 4995 gigg-?aﬂgua.m. 1100-1400 4VEH, Haiti c 11835, 9770
:00-10:00 a.m. 11001500 VvOA B 11715, 9565
g%%’;‘o gSmesgﬁ-gS\ezg 249 6:00-11:00 a.m. 1100-1600 AFRTS A 15430, 15330, 118086, 3700
AY-3-8910 Gl Sound Gen (Add $3.00 for manual) 64 Pgs 195 6:156:30 a.m. 1115-1130 Vatican R. C 21485, 17840 (not Sun.)
UARTS ggg:gg a.m. }:gg :4]22 CBC Northern Service B-C 9625, 6065 {not ail Eng.)
AY-5-1013A 395  AY-3-1015A 510 oar gl i R.R.l. Yogyakarta C 5046
AY-3-1014A 650  TRIGO2A 350 6:30-6:55 a.m. 1130-1155  R. Nacional, Angola D 11955, 9535 (Mon.-Fri.}
LINEAR LM 3407 Series 115 7:00-7:15 a.m. 1200-1215 R. Japan B 9505
LM 301N-8 32 LM 387N-8 99 7:00-7:15 a.m. 1200-1215 V. of Kampuchean Peopte C 11938, 9694 (vary)
LM 301At1 32 LM 393N-8- 99 7:00-7:20 a.m. 1200-1220 Vatican R. B 21485 17900, 17840 (not Sun.)
LM 307N-8 25 LM 3900N-14 58 7:00-7:30 12001230 K
LM 307H 25 M 3909N-8 99 s 7~30 am. ]200-:230 Rullelael C 25640, 17612.5, 21675
LM 3084 75 LM 7390DC-14 99 075U a.m. 3 - Norway [ 21730
tm g:;:a gg m ;?7%"&‘1‘4 ;3 7:00:7:30 a.m. 1200-1230 R. Tashkent C 11785, 9540, 6025
LM 320K Series 135 RC 1556NB-8 135 7:00-7:45 a.m. 1200-1245 V. of Germany B 21600, 17875, 17765, 15410
Lm gggl Senes 1 195 [L:r: 341238'?” 222 7:00-7:45 a.m. 1200-1245 R. Beflin International c 21540, 21465, 17700, 15320
L 495 7:00-7:55 a.m. 1200-125 . Pek
LM 339N-14 98 LMa4136N-14 95  RHTi.che S gt 8 gl
LM 340K Series 135 (M 3831 125 :008:00a.m. 12001300 V. of Turkey D 17860, 15185
VERBATIM 7:00-8:00 a.m. 12001300 HCJB. Ecuadar A 26020, 15115, 11740
DISKETTES DIP SWITCH 7:00-10:00 a.m. 1200-1500 R. Moscow World Service B 21530, 15150, 15135
5" Soft. 10, 16 8 Pos. 7:00-10:00 a.m. 1200-1500 NYAB, Bhutan o] 7040
$235 §125ea 7:20-7:50 a.m. 1220:1250 R. Ulan Bator, Mongolia C 11825, 6383 (nat Sun.)t
Ea in boxes of 10 8 Pos. 7:30-7:55 a.m. 1230-1255 Austrian R. 8 21655
8 sm Hard g:mp@#m 7:30:7:55 a.m. 1230-1255 R. Tirana D 11965,9515
el Ik $149 6a 7:308:00 a.m. 1230-1300  R. Sweden C 21690
7:30-8:00 a.m. 1230-1300 BBC (English by radio} C 21695
SPECIALS OF THE MONTH 7:308:00am. 1230.1300 R, Bangladesh C 21770t 15285
c While Supply Lasts 6o 7:30-8:30 a.m. 1230-1330 TWR, Bonaire A 15255 (Sat.; Sun.-1415)
ECL 10146L RAM 1024X)-29 ns 5 :30-8:30 a.m. . \ 4754
AM 3705 PNIOS B-Ch Multpioxer o 7-30 8 :?0 a.m. 12301330 RyMaIdszes ! ‘ 3] 75
95H90 Hi-Speed Div. 10/11 Prescaler 1095 7:30-10:51 a.m. 12301551 WYFR, Family Radio A 21525, 17845 (Sun. only}
héCT76 gt;aégptg lsglalovA}[S)Ogv - gg 7:35-7:45 a.m. 1255-1245 V. of Greece c 21455, 17835, 11730 {Mon.-Fri.)
IcL 71 L 3%-Digit onv. L| 11 <008 m. 1 131 L 8 ]
AY-5-2376 Keyboard Encoider. 88 Keys 1050 gggg ;(5] gm ]ggg 1333 2 J;plm d 8 ?2430
AY-5-3600 Keyboard Encoder. 90 Keys 995 Yaeck oMy ' "
1488 or 1489 Liner Driver/Receiver 99 ¥:00-8:30 a.m. 13001330  R. Bucharest C 17850, 15250, 11940
18-Pin Low Profile Sockets End Stackabi 10 :00-
DACIqO(;)g 3 “') BT A DD Coweralgra e RTY 8:00-9:00 a.m. 1300-1400 R. Australia C 11705, 9770, 6080
LM337K Adjustable Neg. Vait. Reg ( 12 _.37) 595 8:00-9:00 a.m. 1300-1400 R. Korea C 11830, 7550
;g :n tow PPrrgﬁﬁle gockel ) 08 8:009:30 am. 13001430 HCJ8, Ecuador A 26020, 17890, 15115, 11740
M a0 8:0010:50 a.m 1300-1550 R.RSA B 25790, 21535, 15220
o8 : .m. ; X .
HOW TO ORDER —#ay by check crean card o C O O Forengnpay bl S 8:00-12:00 a.m. 1300-1700 WYFR, Family R. A 9535 {Sun. 1230-)
S 6700 Vo e b 2 1 Fo e 00 5t 03 A s £330 2 70 8:00-8:20 a.m. 1300-1320 . Canada International A 17860, 15440, 11955,
o Forexy 5 ung € $ Lar- Fri
v;‘m'-;::,x)moa WA‘:&L, ul;cvu ;ru::?s:::?: 331 lr el ;“ ?hscz (;me " A SeToMID AR
vems subiect 1o pror sale We are ot fesponsidie 1o typus 8:15.8:45 a.m. 1315-1345  Swiss R. International B 21570, 21520
SEND FDR OUR FREE FLYER' Contains compiete Iist of 741500 1C s 8:30-9:20 a.m. 1330-1420 R. Nedertand c 17605
c 8:30-9:30 a.m. 1330-1430  R. Finland 8 15400 (Sun. only)
omponents 8:30.9:30 a.m. 1330-1430 V. of Vietnam C 12035, 10080
8:30-10:00 a.m. 1330-1500 Al India R. C 15335, 11810
EXPI'GSS. Inc. $:30-10:00 am, 1330-1500 R. Moscow World Service B 17810, 12010
8:30-11:00 a.m. 1330-1600 88C 8.C 25650, 21710, 21660, 21550, 21470,
. 4 15400 {from 1430), 15070
1380 E. Edinger, Unit PE g 1
Santa Ana, CA 92705 8:35-8:50 a.m. 1335-1350 BRT, Be‘lgAnun.w B 21525 (Mon.-Fri.) .
(714) 558-3972 8:57-11:55 a.m. 1357-1655 V. of Philippines 5] 9578 {Sun.-1555) (nat all English}
“Have you kissed your computer lately?” i 9:00-9:30 a.m. 1400-1430 R. Japan 8 9505
J 9:00-9:30 a.m. 1400-1430 R. Sweden B 21615
9:00-9:30 a.m. 1400-1430  R. Norway 8 17840, 21730 {Sun. anly)
CIRCLE NO. 10 ON FREE INFORMATION CARD 9:009:30 a.m. 1400-1430 V. Rev. Party, N. Korea D 4557, 4109
84 9:00-9:30 a.m. 1400-1430 R. Tashkent C 11785, 9540, 6025



9:00.9:45 a.m.
9:00-10:00 a.m.
9:00-12:00 a.m.
9:00-12:30 a.m.
9:00 a.m.-6:00 p.m.
9:30-10:00 a.m.
9:30-10:25 a.m.
9:30-11:00 a.m,
9:30-11:00 am.
9:30 a.m.-5:00 p.m.
9:35-10:20 a.m,
10:00-10:15 a.m.
10:00-11:00 a.m.
10:00-11:00 a.m.
10:00-11:00 a.m.

10:00-12:30 a.m.
10:30-11:00 a.m.
10:30-11:00 a.m.
10:30-11:00 a.m.
10:30-11:30 a.m.
10:30 a.m.-5:00 p.m.
b

10:35-10:45 a.m.
10:45-11:00 a.m.
11:00-11:15 a.m.
11:00-11:15 a.m.
11:00-11:30 a.m.
11:00-11:30 a.m.
11:00-12:00 a.m.
11:00 a.m.-12:08 p.m.
11:00 a.m.-1:00 p.m.
11:00 a.m.4:00 p.m.
11:00 a.m.-6:00 p.m.

-11:30 a.m,

11:45-12:00 a.m.
11:45-12:45 p.m.
12:00-12:15 p.m.
12:00-12:15 p.m.
12:00-12:30 p.m.
12:00-1:00 p.m.
12:00-3:00 p.m,
12:00-5:00 p.m.
12:05-12:55 p.m.

12:09-12:45 p.m.
12:10-12:55 p.m,
12:15-1:05 p.m.
12:45-3:00 p.m.

12:45.5:30 p.m.
1:00-1:15 p.m.
1:00-1:30 p.m.
1:00-1:30 p.m.
1:00-2:00 p.m.
1:00-2:00 p.m.
1:00-2:00 p.m,
1:00-3:00 p.m.
1:00-4:00 p.m.
1:00-5:00 p.m.
1:00-5:00 p.m.
1:15-1:45 p.m.

1:15:2:15 p.m.
1:30-1:35 p.m.

1:30-2:00 p.m.

1:45-2:15 p.m.
2:00-2:10 p.m.
2:00-2:15 p.m.
2:00-2:30 p.m.

2:00-2:30 p.m.
2:00-3:00 p.m.
2:00-5:00 p.m.
2:30-3:30 p.m.
2:356:00p.m.
2:454:15 p.m,
3:00-3:15 p.m.
3:00-3:30 p.m.
3:00-3:30 p.m.
3:00-3:30 p.m.
3:004:15 p.m.
3:00-12:00 p.m,
3:104:40 p.m.
3:16 p.m.-2:15 a.m.
3:304:00 p.m.
3:304:20 p.m.
3:304:30 p.m.
3:304:30 p.m.
3:30-5:00 p.m.

1400-1445
1400-1500
1400-1700
1400-1730
14002300
1430-1500
1430-1525
1430-1600
1430-1600
1430-2200
1435-1520
1500-1515
1500-1600
1500-1600
1500-1600

15001730
1530-1600
1530-1600
1530-1600
1530-1630
1530-2200

1535-1545
15451600
16001615
1600-1615
1600-1630
1600-1630
1600-1700
1600-1709
1600-1800
1600-2100
1600-2300

-1630

1645-1700
16451745
1700-1715
1700-1715
1700-1730
1700-1800
1700-2000
1700-2200
1705-1755

17081745
17101755
1715-1805
1745-2000

17452230
1800-1815
1800-1830
1800-1830
1800-1900
1800-1800
18001300
1800-2000
1800-2100
1800-2200
1800-2200
1815-1845

1815-1915
1830-1835

1830-1900

1845-1315
1900-1310
1900-1915
1900-1830

1900-1330
1800-2000
1800-2200
1930-2030
1936-2200
19452115
2000-2015
2000-2030
2000-2030
2000-2030
2000-2115
2000-0500
2010-2140
20150715
2030-2100
2030-2120
2030-2130
2030-2130
2030-2200

R. Berlin International
V. of Indonesia

CBC Southern Service
R. Australia

CBC Northern Service
R. Finland

R. Nederland

HCJB, Ecuador
Burma Br. Ser,

UN Radio

R. Nepal

R. Japan

V. of Rev. Ethiopia
BBC

R. Moscow

BSHKJ, Jordan

R. Afghanistan

R. Yugoslavia

Swiss R, International

V. of Vietnam

R. Moscow World Service
{via Cuba)

V. of Greece

R. Canada International
R. Japan

R. Pakistan

R. Norway

R. Portugal

R. Korea

B8C

AFRTS

R. Moscow World Service
VOA

R. Singapore

R. Canada International
R. Pakistan

R. Japan

Vatican R,

HCJB, Ecuador
WYFR, Family Radio
4VEH, Haiti

VOA

R. France International

BBC

BRT, Belgium

V. of Germany .
88C

All India R.

R. Japan

R. Canada International
R. Norway

V. of Vietnam
WYFR, Famiiy Radio
V. of Nigeria

R. Australia

R. Kuwait

B.S.K. Saudi Arabia
AFRTS

Swiss R. International

R. Bangladesh
UN Radio

V. of Revolution, Guinea

Sri Lanka Br. Corp.

R. Tahiti

R. Japan

R. Cansda International

R. Afghenistan
HCJB, Ecuador
WYFR, Family Radio
V. of Iran

TIFC, Coste Rica

R. Free Grenads

R. Japan

R. Norway

R, Canada International
Kol {srael

88C

R. Moscow (via Cuba)
R. Habana Cuba

R. New Zealand

R. Portugal

R. Nederiand

V. of Vietnam

V. Turkey

R. Andorra
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21540, 21465, 17700
15200, 11783

17820, 11955 {Sun.)

17795, 9770

11720, 9625 (not all English)
21475, 15400

21480, 11735

26020, 17890, 15115

5985, 5040

21670, 15410 (when in session)
3425 or 7105 or 8590

9505

9560

17830, 15260 (Sat, Sun)
15150, 12030, 11305, 11720,
9750, 9710

9560

4775 or 6230

15300, 15240

21570

15012, 10040

11860 or 11840

21455, 17835, 11730 (Mon.-Fri )
(17820 Mon.-Sat.), 21695, 15325
9505

21755, 21515, 21486, 17910, 176601
21730, 15345 (Sun. only)

21475 (not Sun.)

11830, 9720

21710, 21550, 17880, 17830, 15260
17765, 15430, 15330, 11805

12060, 12010

26040, 21660, 21485, 17870, 15445,
(15410 10 2200}, (15250 from 1900)
15199, 11940 (fade-in time varies)
5052, 5010

17820 (Mon.-Sat.), 16325, 21695
15485, 11675

9505

17900

26020, 21480, 17750t

21615, 15160, 11830

11835, 9770 (Sun.)

17785, 15205, 11760, 9760

21620, 21580, 21515, 17860, 17850,
17720, 15425, 15360, 15200

17830, 15260 (Sat. & Sun. only) 15070
21525t

21600

17705, 15400, 15070, 12095

(11820 from 1800)

11620

8505

17820, 15260 (Sat. & Sun. - 1900}
15175, 11860 (Sun. anly)

15012, 10040

21615, 15425

15119, 15185

21630, 17795

11665

11854

21570, 17765, 15430, 15330, 11790
21585, 17830, 17850, 15170 or
15125

15285, 11765 (both vary) t
18505-SS8B, 15410 (Mon.-Fri.)
11960, 17740, 15305

15313 {varies) 8650 (Mon. Wed. and
Fri.) (irregular)

17850, 15120, 15115, 11870

15170, 11825 (exc. Sun)

15270

178785, 15325, 11905 (Sat, & Sun, -2000)
17820, 15260 (Mon.-Fri.)

15076 (varies) or 17742t or 15135
26020, 21480, 17730 t, 15300
21618, 21528, 15130, 11830

9022 or 8765

9645 (Sun.)

15104 (time veries and irregular)
15270

15345 {Sun.)

17875, 17820, 15325, 11305 {Mon.-Fri.)
11810, 17710

15260, 15070, 6175

600

15155 or 11920

15485t

11775t, 9605, 6025

21685, 17695, 17605, 15220,98715 -
15012, 10040

11895, 11885t

6220

AmericanRadigHIsoOrv.Com

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME

Earn Your

DEGREE

No commuting to class. Study at your
own pace, while continuing your present
job. The Grantham home-study program
leads first to the A.S.E.T. and then to the
B.S.E.T. degree. Our free bulletin gives
full details. Write for Bulletin ET-81

Grantham College of Engineering
2500 So. LaCienega Blvd.
Les Angeles, California 90034

GRANTHAM'S FCC LICENSE STUDY GUIDE
—377 pages, 16 FCC-type practice tests, 1465 ques-
tions with answers and discussions—covering third,
second, and first class radiotelephone license
exams. Preparation for each separate class of li-
cense is presented is a separatc section of the
book. $15.75 postpaid. Order from:
GSE Publications
P. O. Box 35499, Los Angeles, Calif. 90035

SEE YOUR DEALER TODAY

DEMAND THE ORIGINAL

{ - H T

Firestik

The #1 Helically Wire-Wound and

Most Coplied Antenna In the World!

CITIZEN BAND

2 METER * MARINE TELEPHONE
LAND MOBILE TELEPHONE

FIBERGLASS ANTENNAS
AND ACCESSORIES.

[  CORDLESS TELEPHONE ANTENNA
INCREASES DISTANCE
5 T0 10 TIMES!
NEW MODEL 49 V.1.P.

ey e

e

e (=TT

=F——

=

SPECIAL QUOTES!
ON 27 TO 1000 MHZ
FIBERGLASS ANTENNAS
ANYWHERE IN THE WORLD!

e

e

Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG
Serving the CB and
Communications Market Since 1962.

|— ‘Firestik’ Antenna Company
| 2614 East Adams/Phoenix, AZ 85034
‘ Name
‘ Street
City
‘ State 2ip

See Us In Booth #1407 At The

'WCES Show In Las Vegas

CIRCLE NO. 19 ON FREE INFORMATION CARD




THE

SOUNDEST

CABLE
YOU CAN
BUY.

Since everything goes
through it, your sound
system can't be any
better than the cable
you use. And Teac’s
Belden-made cable
is undeniably the
best. It lets you
hear the most
sound. With the
least interference.
So you can up-
grade your entire
system simply by
plugging it in.

Extremely low
capacitance (14.5

pf/foot) insures high
frequency clarity.

Bare copper
woven braid has
high RF rejection.

Datalene insulator
keeps low capaci-
tance consistent,
even when the
cable’s bent, twisted
or crushed.

Seven-strand center
conductor lets more
signal through.

-
TEAC.
©1980 TEAC Corporation of

America, 7733 Telegraph Road,
Montebello, CA 90640

86

3:45-5:30 p.m.
3:504:40p.m.
4:004:15 p.m,
4:004:30 p.m.
4:004:30 p.m.
4:004:50 p.m.
4:00-5:00 p.m.
4:00-5:00 p.m.
4:00-5:00 p.m.
4:15-6:00 p.m.
4:15-7:00 p.m.
4:30-5:00 p.m.
4:30-5:00 p.m.
4:30-5:00p.m.
4:30-5:00 p.m.
4:30-5:30 p.m.
4:40-5:40 p.m.
4:50-12:30 p.m.
4:50-5:00p.m.
5:00-5:15 p.m.

§:00-5:30 p.m.
5:006:00 p.m.
5:00-6:00 p.m.
5:00-6:00 p.m.
5:006:00 p.m.
5:00-6:00 p.m.
5:00-7:00 p.m.
5:00-11:30 p.m.

5:15-5:30p.m.
5:306:00 p.m.
5:45-6:00 p.m.
5:45-6:00 p.m,
6:00-6:30 p.m.
6:00-6:30 p.m.
6:00-6:30 p.m,
€:00-6:50 p.m.
6:00-7:00 p.m.
6:00-7:30 p.m.

6:00-7:50 p.m.
6:00-8:00 p.m.
6:00-8:00 p.m.

6:00-8:00 p.m.

6:00 p.m.1:07 a.m.
6:30-7:00 p.m.
6:35-6:55 p.m.
6:45-7:45 p.m.
7:00-7:15 p.m.
7:00-7:25 p.m.
7:007:30p.m.
7:00-7:30 p.m.
7:00-7:55 p.m.
7:00-8:00p.m.
7:00-8:00p.m.
7:00-3:00 p.m.
7:009:00p.m,

7:00-12:00 p.m.
7:00-12:00 p.m,
7:00 p.m,-4:00 a.m.
7:05-8:55 p.m,
7:15-8:00 p.m.
7:30-7:50 p.m.
7:30-8:00 p.m.
7:30-8:00 p.m.

7:30-8:00 p.m.
7:30-8:30 p.m.

7:30-9:00 p.m.
7:309:30 p.m.

7:30-9:30 p.m.
7:55-8:35 p.m.
8:00-8:15p.m
8:00-8:15 p.m.
8:00-8:20 p.m.
8:00-8:25 p.m.
8:00-8:30 p.m.
8:00-8:45 p.m.
8:00-8:55 p.m.
8:00-8:55 p.m.
8:00-9:00 p.m.
8:00-9:00 p.m.
8:00-3:00 p.m.
8:00-3:00 p.m.
8:00-10:30 p.m.

[P PR PN

2045-2230
20502140
2100-2115
2100-2130
2100-2130
2100-2150
2100-2200
2100-2200
2100-2200
21152300
2115.2400
2130-2200
2130-2200
2130-2200
2130-2200
2130-2230
2140-2240
2150-0530
2150-2200
2200-2215

2200-2230
2200-2300
2200-2300
2200-2300
22002300
2200-2300
2200-2400
22000430

22152230
2230-2300
2245.2300
22452300
23002330
23002330
2300-2330
2300-2350
2300-2400
23002430

2300-2450
23000100
2300-0100

23000200

2300-06u7
2330-2400
2335-2355
2345-2445
0000-0015
0000- 0025
0000-0030
0000-0030
0000-0055
00000100
0000-0100
0000-0200
0000-0200

0000-0500
0000-0500
0000-0300
0005-0155
0015-0100
0030-0050
0030-0100
0030-0100

0030-0100
0030-0130

0030-0200
00300230

0030-0230
0055-0135
0100-0115
0100-0115
0100-0120
01000125
0100-0130
0100-0145
01000155
0100-0155
0100-0200
0100-0200
0100-0200
0100-0200
01000330

Alt India R.

R. Habana Cuba

R. Japan

R. Algiers

R. Budapest

R. RSA

V. of Nigeria

V. of Germany

R. Moscow

BBC

R. Free Grenada

R. Canada International
KGEL, San Francisco-
HCJB Ecuador

R. Sofia

R. Baghdad

V. of Free China

R. New Zealand

R. Free Europe

R. Japan

R. Norway

CBC Radio

WYFR, Family Radio
R. Moscow

V. of Turkey

R. Andorra

AFRTS

VOA

R. Yugoslavia
Kol Israel
SODRE, Uruguay
UN Radio

R. Japan

R. Sweden

R. Vilnius

Rdif. Argentina
4VEH, Haiti
BBC

R. Pyongyang
WYFR, Family Radio
CBC Southern Service

R. Moscow

CBC Northern Service
V.of Vietnam
SOD RE, Uruguay
R. Japan

R. Japan

R. Tirana

Kol Israel

R. Norway

R. Peking

R. Sofia

AFRTS

R. Luxembourg
VOA

R. Moscow (via Cuba)
FEBC Philippines

UN Radio

Spanish Foreign R.
BRT, Belgium
SODRE, Uruguay

R. Prague

R. Kiev

La Cruz del Sur, Bolivia
R. Mexico

HCJB, Ecuador
BBC

HCJB, Ecvador
TWR-Bonaire

R. Japan

Vatican R.

RAI, Italy

Kol Israel

R. Canada International
R. Bedin Internationat
R. Prague

R. Peking

R. Confusion

R. Korea

V. of Free China
AFRTS

R. Australia
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15110
17750, 8770
15270
21635, 11810, 11740, 9610t
11910, 9835, 9585
21535, 17780, 15155
16185, 15119
9765, 7130
12010, 7330
15260, 15070, 6175
15045 (time varies)
17820, 17875, 15150, 11945, 15325
15280
26020, 21480, 17790, 151801
9665, 95301
9745
17890, 15270, 11825
17860
152451, 11825 (Fri.)
17755, (via Portugal 15305 or
Y17351) N
15175 {Sun. only} 11860, 11850
15325, 11925, 37601 (Mon.-Fri.)
21525, 15130, 11855, 5985
9765, 9530, 7440, 7165
15360, 9515, 7215t
6225, 6215 (Sun.)
25615, 21570, 15430, 15330, 11790
21460, 17740, (26000 - 2400),
17820, 0100
9620
17710, 15584, 11638, 9815
11885, 9515 (time varies)
15225, 11830 (Mon, Fri}
17755
4685, 11705
15408, 7215, 7150
11710 (Mon.-Fri.}
11835, 9770
15260, 15070, 11910, 9590, 9580,
9410, 7325, 6175, 6120, 5875
8977
5985 (17875 fror) 0000)
11850 (Sat. . 2330 and Sun. - 2400)
5360
17720, 15455, 15180, 15140, 12050,
11780, 9765, 8685, 3610, 9530,
9490, 7440, 7165
9625, 6195 (not all English)
12035, 10080,10040, 10010
11885, 9515 {time varies)
17825, 15270
17155
9750, 7065
15584, 11638, 9815
11870, 11860 (Mon. only)
17855, 17680, 15120
9705
25615, 21570, 15330, 15345, 11790
6090 (Time varies}
17730, 15205, 11740, -
9650, 6130, 5985
9600 0r 6115
17810
6055 (when in session)
11880, 9630
15385 or 3760; 15175 or 11710
11885, 9515 (time varies)
6055
17870, 15240, 15100, 9800,
7215, 7150
4875 (Mon. only)
17765, 15430, 11770, 9705,
5985 (Fri. only)
151551
15260, 11835, 11750, 9580, 9410,
7325,6175, 6120, 5975 :
26020, 9745, 15355
11745t
17755
11845, 9605, 6015
11800, 9575
15584, 11638, 9815
11940, 11850, 5960
11975, 8730
11990, 9740, 9540, 7345, 5930
17855, 17680, 15120
14550 (one Mon. per month)
15570, 15375
17890, 15345, 11825
25615, 21570, 11790, 6030
21740, 17795



8:00-11:50 p.m.
8:00-12:00 p.m.

8:20 p.m.-12:10 a.m.

8:20-8:50 p.m.
fade-8:30 p.m.

8:30-8:45 p.m.
8:30-8:55 p.m,
8:30-8:55 p.m.
8:30-9:00 p.m.

8:30-9:25 p.m.

8:30-9:30 p.m.
8:45-9:15 p.m,
9:00-9:15p.m.
9:00-9:25 p.m.
9:009:30 p.m.
9:00-9:30 p.m.
9:00-9:30 p.m.

9:00-:40 p.m.

9:00-9:50 p.m.
9:00-9:55 p.m.
9:00-10:00 p.m.
9:00-10:30 p.m.
$:00-11:00 p.m.

9:00-11:30 p.m.
9:30-9:45 p.m.
9:30-9:45 p.m.

9:30-9:55 p.m.

9:30-10:00 p.n.
9:30-10:00 p.m.
9:30-10:15p.m.
9:30-10:25 p.m.
9:30-10:30 p.m.

9:30-12:00 p.m.
9:55-tade
10:00-10:15 p.m.
10:00-10:30 p.in.

10:00-10:25 p.m.

10:00-10:30 p.m.
10:00-10:30 p.m.
10:00-10:30 p.m.

10:00-10:30 p.m.
10:00-10:50 p.m.
10:00-10:55 p.m.
10:00-10:55 p.m.
10:00-11:00 p.m.
10:00-11:00 p.m.
10:00-11:00 p.m.
10:00-11:00 p.m.
10:00-11:15 p.m.
10:00-11:26 p.m.
10:00-11:30 p.m.

10:00 p.m.-1:00 a.m.
30:00 p.m.-2:30 a.m.

10:30-10:55 p.m.
10:30-10:55 p.m.
10:30-11:00 p.m.

10:30-11:15 p.m.
10:30-11:30 p.m.
10:30-11:45 p.m.
10:30-11:00 p.m.
10:30-12:00 p.m.

10:30 p.m.-1:00 a.m.

10:40-10:47 p.m.
10:50-11:10 p.m.
10:51-10:58 p.m.

11.00-11:15 p.m.

11:00-11:15 p.m.
11:00-11:30 p.m.

11:00-11:30 p.m.
11:00-11:30 p.m.
11:00-11:30 p.m.
11:00-11:55 p.m.
11:00-12:00 p.m.

0100-0450
0100-0500
01200510
0120-0150

0130

0130-0145
0130-0155
0130-0155
0130-0200

0130-0225

0130-0230
0145.0215
0200-0215
0200-0225
0200-0230
0200-0230
0200-0230

0200-0240

0200-0250
0200-0255
0200-0300
0200-0330
0200-0400

0200-0430
0230-0245
0230-0245

02300255
02300300
0230-0300
02300315
0230-0325
02300330

0230-0500
0255

03000315
0300-0330

0300-0325

0300-0330
0300-0330
0300-0330

03000330
0300.0350
0300-0355
0300-0355
0300-0400
0300-0400
0300-0400
0300-0400
0300-0415
03000426
03000430
0300-0600
03000730

0330-0355
0330-0355
0330-0400

0330-0415
0330-0430
0330-0445
0330-0400
0330-0500
0330-0600
0340-0347
0350-0410
0351-0358

0400-0415

0400-0415
0400-0430

0400-0430
0400-0430
0400-0430
0400-0455
0400-0500

R. Habana Cuba
WYFR, Family R.
R. Belize

V. of Germany

Faulktand Is. Broadcast
Station

V. of Greece

Austrian Radio

R. Tirana

R. Budapest

R. Bucharest

R. Japan

Swiss R. International
R. Japan

Kol israel

R. Canada International
R. Norway

R. Budapest

>

. Polonia

.RSA

. Peking

. Nacional, 8razil
. Cairo

. Moscow

D DD >DD

AFRTS
R. Pakistan
UN Radio

R. Tirana

R. Lebanon

R. Sweden

R. Berlin International
R. Nedertand

8BC

HCJ8, Ecuador

R. One Zimbabwe
R. Japan

R. Budapest

=

Polonia

>

. Canada International
Portugal
Kiev

> >

R. Australia

V. of Free China
R. Prague

R. Peking

RAE, Argentina
Radiobrés, Brazil
TIFC Costa Rica
R. Baghdad

R. Uganda

R. RSA

R. Cultural, Guatemala
HRVC, Honduras
VDA

R. Tirana
Austrian Radio
R. Australia

R. Berlin International
R. Korea

88C

R. Finland

AWR Guatemala

R. Habana Cuba

V. of Greece

RAL, Italy

V. of Yerevan

R. Budapest

R. Japan
. Bucharest

-]

R. Canada International
R. Norway
R. Mozambique
R. Peking
XERF, Mexico

™o O > OO0 ® > 0> > ® P @ o o ® @ OO [x] @ ® ® m o > O P P>

> o

w @

>POOE®ODOO 4 O@OOO

® o @

OO®D»OOP»O®

-]

oo

»P®OO P

11930, 11725

9715, (5985 from 0200}

3285, 834

15108, 11865, 9565, 3545, 6145,
6100, 6085, 6040

2370 (Mon. - 0030)

11730, 9655, 9515 {not Sun.}
9770, 5945

9750, 7120

17710, 15220, 11910, 9835,
9585, (Wed., Fri. only}
11940, 11840, 11735,

9690, 9570, 5930

21640, 17825, 17725, 15235
15305, 11715, 9725, 6135
17755

15584, 11638, 9815°

11940, 11845, 5960

11860, 9610, 9590 (Mon. only)
17710, 15220, 11910, 9835,
9585, 60001 (not Mon.)
15120, 11815, 8525, 7270, 7145,
6135, 6095 (length varies}
15325 or 15220, 11900, 3585
17680, 15230, 15120

15290

12050, 9475

15455, 15180, 15140, 12050, 11780,

9765. 3700, 9635, 96 10, 3580,
9530, 9490, 7440, 7165

21570, 17765, 11790, 6030
21590, 17835, 21745t

15240, 6035, 15752.5S8
10869-SS8 (Tue.-Sat.}

8750, 7120

151701t (time varies)

11705, 9695

11975, 8730

9590, 6165

11750, 9580, 9410, 7325,
6175, 6120, 5975

15155, 9745, 11910, 26020
3396 (exc. Sun.)

17755

17710, 15220, 11910, 9835,
9585, 6000t

15120, 11815, 9525, 7270, 7145,
6135, 6095 {length varies)
11940, 11845, 11770, 9535, 5960
11925, 8765

11690, 9800, 9735, 9505, 7400,
7215,7150

15260 (Fri.)

17890, 15270, 11825

11990, 3740, 9540, 7345, 5330
17680, 15120, 15230

9690 {T ue-Sat)

15280t

9645, 5055, {Mon. 0235-0435)
11925

15325 (irregular}

15220, 11900, 9585, 7270
3300 (Mon. 0030--)

4820

15330, 15245, 9670, 6040,
6035, 5395

7300, 6200

9770, 5945

21680, 17830, 17870,
17795, 17725

11975, 11890, 5955

15570

9410, 6175, 6120, 5975
11755, 9645

5980t

11760, 11725

11730, 9650, 9515 {not Sun.)
11905, 17795, 15330

17870, 15405, 151801

{Sun, Wed, Thu, Sat)

17710, 15220, 11910, 9835, 9585,
6000t (Wed. & Fri) (Mon. to 0430
17755

11940, 11840, 11735,

9690, 9576, 5990

11845, 11770, 5960

6185 (Mon. only)

4855, 3265

17680, 15230, 15120

1570 {Mon.)
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/ | MAKE '
/| YOUR |
/| SCANNER
| REALLY |
PERFORM!

.. .with Hustler multi-band
monitor antennas.

Whether it's mobile or base,
Hustler has the antenna that
provides exceptional scanner
performance, resulting from
advanced engineering and
use of quality materials.

If you want reai performance ...
get Hustler!
Clearly the choice of those

who know quality. MOM
it Magnetic
See your dealer or write: G

ER

& INC.
3275 North B. Ave. Kissimmee, Florida 32741

=

CIRCLE NO. 27 ON FREE INFORMATION CARD

"

3 ystsm allows even firgt time users
2 (o..s!cuc!urp bass, tpm snare. wood-block and
<l into ‘any rhymm In any time
stg . Versatile memory orgamization
provdes simultaneous storage of two separate
rhytrm pattern's sach with its own bridge rhythm.
Bridces are activated from either the control
paned touch plate or optional foot switch and are
automatically synchronized to the main rhythm.
imaroved memory circuitry lets the “save’
mode hold rhythm patterns far over one year while
battery life for normal operation has been
exterded to several hundred hours.
In easy to assembile kit or fulty assembled.

s e m——————————-

I ( ) Send #3750 ‘Drum Set Kit, $89.95 plus $3
1 shipping enclosed.

1 ( ) Send #3750 'Drum Set Assembled, $154.95
(] plus $3 shipping enclosed.

1 ( } Send Free Catalog.

: Name: - _

1  Address: -

: City: State: ipi_

§ VISA: MC: Card No.___
Lm ELECTRONICS. DEPT.12 P 1020 W WILSHIRE. 0KLA CITY. 0X 73116

CIRCLE NO. 48 ON FREE INFORMATION CARD




VESHA

DONT
BLAME
THE
SOFTWARE!

Power Line Spikes and Hash often cause
memory loss or erratic operation. Often
floppies, printer & processor interact!

OUR unique ISOLATORS eliminate
equipment inteaction AND curb damag-
ing Power Line Spikes, Surges and Hash.

3 filtered 3-prong sockets and integral
Spike Suppression. 125 VAC, 15 Amp,
1875 W Total - 1 KW per socket.

ISO-1 ISOLATOR. 3 Filtered Sockets;
1000 Amp 8/20 usec Spike Sup-
pressor . .............. $56.95

ISO-4 ISOLATOR. 6 Filtered Sockets;
1000 Amp 8/20 usec Spike Sup-
pressor . ............... $96.95

ISO-3 SUPER-ISOLATOR. 3 DUAL fil-
tered Sockets; 2000 Amp 8/20 usec
Spike Suppressor ... ..... $85.95

ISO-7 SUPER-ISOLATOR. 5 DUAL fil-
tered Sockets; 2000 Amp 8/20 usec
Spike Suppressor . ... ... $139.95

Master-Charge, Visa, American Express
Phone:1-617-655-1532

Electronic Specialists, Inc.
171 South Main Street. Natick. Mass. 01760
Dept. PE (617) 655-1532

CIRCLE NO. 16 ON FREE INFORMATION CARD

SAVE! )

MONEY o TIME * FREIGHT

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES.

YOUR REQUEST FOR QUOTA-
TION RETURNED SAME DAY.
FACTORY SEALED CARTONS—
CUARANTEED AND INSURED.

SAVE ON NAME BRANDS LIKE:

PIONEER SANSUI
KENWOOD DYNACO
SHURE SONY
MARANTZ KOSS

AND MORE THAN 50 OTHERS
BUY THE MODERN WAY
BY MAIL-FROM

audio

illinois

11:00-12:00 p.m. 0400-0500
11:00 p.m.-1.00 a.m.  0400-0600
11:00 pm.-3:00 .m.  0400-0800
14:05-11:50 p.m. 0405-0450
11:30-11:55 p.m, 0430-0455
11:30-12:00 p.m. 0430-0500
11:30-12:00 p.m. 0430-0500
11:30 p.m.-2:00 a.m.  0430-0700
11:45 p.m.12:45 a.m. 0445.0545
11:55 p.m.-1:00 a.m.  0455-0600
12:00-12:15 a.m. 05000515
12:00-12:15 a.m, 0500-0515
12:00-12:30 a.m. 0500-0530
12:00-1:00 a.m. 0500-0600
12:00-1:00 a.m. 0500-0600
12:00-2:00 a.m. 0500-0700
12:00-3:00 a.m. 0500-0800
12:00-5:00 a.m. 0500-1000
12:15-1:15 am. 0515-0615
12:22-12:30 a.m. 0522-0530
12:30-12:50 a.m. 0530-0550
12:30-fade 0530-

12:30-1:253.m. 0530-0625
12:40-6:15 a.m. 0540-1115
12:45-1:00 a.m. 0545.0600
12:45-1:00 a.m. 05450600
12:45-1:30 a.m. 0545-0630
12:45-2:30 a.m. 0545-0730
1:00-1:15 a.m. 0600-0615
1:00-1:30 a.m. 0600-0630
1:00-1:30 a.m. 0600-0630
1:00-1:30 a.m. 0600-0630
1:00-2:00 a.m. 0600-0700
1:00-2:00 a.m. 0600-0700
1:00-3:00 a.m. 0600-0800
1:15-1:30 a.m. 0615-0630
1:25-3:55 a.m. 0625-0855
1:30-2:00 a.m. 0630-0700
1:30-2:00 a.m. 0630-0700
1:30-3:00 a.m. 0630-0800
1:45-2:00 a.m. 0645-0700
1:45-2:00 a.m. 0645-0700
1:574:55 a.m. 0657-0955
2:00-2:15 a.m. 0700-0715
2:00-2:30 a.m. 0700-0730
2:00-3:00 a.m. 0700-0800
2:00-3:00 a.m. 0700-0800
2:00-3:30 a.m. 0700-0830
2:004:00 a.m. 0700-0900
2:004:00 a.m. 0700-0900
2:004:00 a.m. 0700-0900
2:00-5:30 a.m. 0700-1030
2:07-2:15 a.m. 0707-0715
2:25-4:00 a.m. 0725-0900
2:30-3:25 a.m. 0730-0825
2:30-3:00 a.m. 0730-0830
2:304:00 a.m. 0730-0900
2:30-6:30 a.m. 0730-1130
2:309:02 a.m. 0730-1402
2:37-2:45 a.m. 0737-0745
2:454:30 a.m. 0745-0930
2:55 a.m.-fade 0755-

2:55-3:05 a.m. 0755-0805
3:00-3:15 a.m. 0800-0815
3:00-3:30 8.m, 0800-0830
3:30-3:15 a.m. 0800-0815
3:30-3:35 a.m. 0830-0835
3:30-3:45a.m. 0830-0845
3:304:25 a.m. 0830-0925
3:30-5:00 a.m. 0830-1000

Explanatory Notes.

1. Times in first column are EST. For AST add 1 hour, CST, subtract 1 hour, MST, subtract 2 hours, PST, subtract 3

hours. Days of week are in GMT.
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BANK CARDS ACCEPTED
12 East Delaware
Chicago, Illinois 60611
312-664-0020

CIRCLE NO. 28 ON FREE INFORMATION CARD

R. Australia

R. Moscow World Service

‘R. Moscow
FEBA, Seycheiles
Austrian R.

Swiss R. International
R. Sofia

AFRTS

BBC

V. of Nigeria

Kol Israel

R. Japan

R. Partugal
WYFR, Famity R.
R. Austratia

HCJB, Ecuador

R. Kuwait

V. of Cuba
Spanish Foreign R.
UN Radio

V. of Germany

R. Ghana

R. Nederland

R. New Zealand
Vatican R.

UN Radio

V. of Clipperton RX4M
B8C

R. Japan

V. of Germany
R. Narway

R. Australia

RAE, Argentina

R. RSA

V. of Nigeria

R. Canada Internationat

V. of Malaysia

R. Australia

Radio Palonia

R. Habana Cuba

R. Canada International

UN Radio

V. of Philippines
R. Japan

Swiss Radio Int.
Xandir Malta

V. of Vietnam
HCJB, Ecuador
AFRTS

R. Australia

R. Condaor, Ireland
HCJB, Ecuader
UN Radio

TWR, Monte Carlo
R. Nederland

R. Korea

88C

Solomon Ist. Broadcasting
ABC Melbourne
UN Radio

KTWR, Guam
Action Radio, Guyana
V. of Guatemala
R. Japan

R. Norway

UN Radio

UN Radio

R. Vanuatu

R. Nederland
FEBC, Phitippines
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21680, 21650, 21525, 17890,
17870, 17795, 17755, 17725,
15320, 15240, 15160

21530, 17880, 17825, 15460, 9610,
9530, 9490, 7370, 7310, 7240,
7215, 7150, 5940

12050, 9730, 9580, 9505, 7170
11850

12015

11715, 9725

9765 or 9530t or 7115

17765, 15330, 11790, 6030
9510, 6175, 5975, 9410

7255

21710, 15105, 11638, 15584, 15200
15270

9765, 6185

9705

21680, 17890, 17870,

17725, 15240, 15160
9745, 6095, 11915, 26020
21545t

600

11880, 9630

9540, 6055 (Tue.-Sat.)

11905, 8650, 9545, 6100, 5960
4980, 4195, 3366, 3350

9715, 6165

11945

6190 or 6210

9540, 6055 (Tue.-Sat.}

7390 or 7375

15070, 11955, 11860, 9640,
9510, 9410, 7150, 6175

15270

17875, 15275, 11905, 11765, 9700
11920, 15175 (Mon. only)
21680, 21525, 17870, 17795,
17755, 17725, 15240, 15160
9690 {Tue.-Sat.)

21535, 17780, 15220

15185, 15119

11960, 11825, 9760, 9730
6140 (Mon-Fri)

15295, 12350, 9750

21680, 17870, 17725, 15240, 15115
9675,7270

9525

11960, 11825, 3760, 9730,
6140 (Mon-Fri)

15125, 11735

9578 (not all English)

15130t {via Portugal)

21520, 15305, 8535, 6165
9670 or 95501 {Sat. only) (irregular)
7512, 9840, 6383

152401, 11835

21679 (via Philippines)

21680, 17725, 15115, 11740, 9570
11463, 6243 (Nov.) (Sun.)
11900, 9745, 6130

17815, 15195 (Tue.-Sat)
9495t (and Sun.-1100)

9770, 9715

11810, 9870

15070, 11955, 9640, 9510
9545 or 5020 (Not all Eng.)
9680

17815, 15195

11840

5950

6180, 640 (time varies)

9505

9590 {Sun.)

17860, 15235, 15125, 11735
15250, 10385, 9565

7260, 3945

9715

11765 or 11890

2. Quality. A—strong signal and very reliable reception. B—regular reception. C—occasional reception under favorable
conditions. D—rarely audible. These ratings are for locations in the central USA. European and African stations are in
general, more reliably received in eastern North America. Asian and Pacific stations are mare reliably received in
western North America. North American stations are received well except in areas too close to the transmitter site.

3. The information in this listing is correct to press time. However, frequencies and schedules are constantly changing.
Listan to “DX Digest” on R. Canada Intematignal for late changes, Saturday at 2136; Sunday at 1934; GMT Mondays

at 0106 and 0406.
4. R.—Radio; V.—Vaice
t = frequent changes

AmericanRadioHistory Com
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PROJECT

— THE
BY FORREST M. MIMS

HE CIRCUIT shown schemati-

cally in Fig. 1 is a simple AM
radio receiver. You can assemble it
and start to receive radio stations
within minutes. This receiver does not
generate enough output to drive a
loudspeaker, but that’s a small price
to pay for a circuit which derives all
of its operating power from the radio
signal it receives.

The major factor that limits the
sensitivity of the receiver shown in
Fig. 1 (which is an updated version of
the old-fashioned crystal radio) is the
barrier potential across the pn junc-
tion of the diode detector. For the cir-
cuit to respond, the received signal
must exceed about 300 millivolts if D/
is a germanium diode such as the
1N34 and a hefty 600 millivolts if D!
is a silicon device like the 1N914. To
maximize the input signal level, a
good antenna and earth ground
should be used. The antenna should
be a length of copper wire at least 10
feet long positioned as high and in the
clear as possible. A low-resistance
connection to a coldwater pipe that
extends deeply into the earth or to
some other good ground will help the
receiver gather as much signal power
as possible.

The threshold effect imposed by the
diode restricts reception to relatively
powerful stations. If the forward voit-
age drop across the diode could be
eliminated, the receiver would be able
to demodulate any strength signal.

Russel Quong of Palos Verdes, CA,
has found a simple way to reduce the
voltage drop of a standard silicon
diode from 600 millivolts to only one
millivolt or so. Russel's idea, which
was described in a brief note on page
148 of the July 20, 1978 issue of Elec-
tronics, is to substitute an op-amp
precision half-wave rectifier for the
standard diode. I've tried several ver-
sions of this basic idea, one of which is
shown in Fig. 2. They ali work well.

The circuit in Fig. 2 can be divided
into four sections, the first comprising
antenna coil L/ and tuning capacitor
C!. These components form a simple
tunable filter which enables individu-
al stations to be selected from a broad
band of received frequencies.

The received signal is detected or
demodulated by the second section, a
half-wave rectifier formed by /CI/ A,

An Cp-Amp AM Radio

DI, D2, and RI. The demodulated
signal is then amplified by the third
section, a high-gain driver amplifier
consisting of /CIB, C3, R2, and R3.
Potentiometer R3 governs the gain of
this amplifier and therefore serves as
a volume control.

In the output stage, transistor Q/
functions as a simple power amplifier
for driving a small 8-ohm speaker or
an earphone. Resistors R4 and RS set
the base bias for QI, and R6 limits
current through the speaker.

You can assemble most of the cir-
cuit on a small solderless breadboard.
Variable inductance L/ is a standard
loopstick antenna coil with an adjust-
able ferrite core, and C! is a minia-
ture 0-to-365-pF variable capacitor.
Both these components used to be
widely available, but you might now
have trouble finding them because the
demand for radio parts has seemingly
been reduced to a trickle. None of my
catalogs list either part, but I've seen
them in some shops.

If you can’t find L] and C/ as new
commercial items, salvage them from
a transistor radio. The leads from the
coil will be very fragile, so use care
when disconnecting them from the ra-
dio’s circuit board. One or more of the
leads probably go directly to the tun-
ing capacitor. If the coil has more
than one tap, try all of them and use
the one that gives best results.

If you can find an adjustable loop-
stick, substitute a fixed capacitor for
CI if you prefer. Try values ranging
from 100 to 250 pF. Higher values of

q7 ANTENNA +7:’
CSEE TEXT)

capacitance will favor the low end of
the AM broadcast band and lower
values the high end.

In most areas, this radio will re-
quire an external antenna. If you live
fairly close to several stations, you
might find that a few feet of dangling
copper wire will suffice. I live in a
rural area 35 miles from each of sev-
eral cities, and have had excellent re-
sults by clipping a short antenna lead
to the dial stop on a rotary-dial tele-
phane. This antenna allows my radio
to pull in five stations with plenty of
volume, and several others at some-
what lower levels. A good earth
ground will help this receiver perform
as well as it can. It is not as important
to provide this receiver with a good
earth ground as it is in the case of the
“crystal” receiver described earlier,
but this should be done if possible.

For room-filling volume, eliminate
the output stage comprising Q/ and
its associated components, and con-
nect an external power amplifier to
pin 7 of /C!B. The amplifier can be a
commercial unit such as Radio
Shack’s Micro-Sonic Speaker-Ampli-
fier. Alternatively, you can construct
a home-brew unit. For example, you
can use the LM386 output stage of
the general-purpose utility amplifier
that was presented as the August
1980 “Project of the Month.” O

Q7HNTENNH
L

SLU6 - TUNED
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CSEE TEXT)

Fig. 1. Super-simple diode AM radio.
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Fig. 2. An AM radio using an operational amplifier.
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INDEX VOLUMES 17 AND 18

JANUARY TO DECEMBER 1980

AUDIO Mo./Pg
Audio Time Delay Systems: A Low-Cost Analog
Audio Delay Line, Part 1 (Roberts) .......................... Jul. 52

Audio Time Delay Systems: A Low-Cost Analog
Audio Delay Line, Part 2 (Roberts) ..
Audio Time Delay Systems: Build a Digital Audio
Delay Line (Delahanty, Kolupaev, & Neves)
Car Stereo 1980 (Hirsch & Rodgers)
Car Stereo Standards At Lastl (Feld
Loudspeakers, Focus On (Rodgers)
Loudspeakers, The Objective View (Queen)
Loud: kers, The Subjective View (Berkovitz)......... Apr. 41
Noise Generator, Build A Low-Cost White/Pink
(Eppler & Pleifer) ... Feb. 87
Phono Cartridges, PE Reviews Six Stereo
(Rodgers).
Phonograph Playback: It's Better lhan You Think
(Discwasher Research Staf)...................cceeunene... Nov. 48
"*Scratch and Rumble’* Filters, Hi
(Roberts) @
Speakers, A 3-Way Drive System for (Marchand).
Out of Tune Correction
Stylus? How Many Hours Are on Your Phono
(BOhN)...ooceeereititeinie s
Tape Recorder, Optimum Blas for Your (Stark) .
Vented Speakers, A Second Life for (Weems) ..

COMMUNICATIONS
AM Standard Broadcast Stations, Clear-Channel
(G Electric Company)
AM Stereo Wins FCC Approval (Prentiss) .
Emergency Broadcast System Monitor, A Low- Cost
(Lafler).............
Hams & SWLs, High-Tech Gear for (Thurber) ............ Aug. 85
Morse Code Readability, Active Filter Improves
(D )
Sunspots In Action (Leinwoll) ...
Telephones, PE Examines Cordless (Gilder) 3
Tourist Information Radio Service, A (Sands)............... Jul. 50
What's On The Air Below 500 kHz? Part 1, How
Long Waves Propagate (Thurber) ... ...Feb. 88
What's On The Air Below 500 kHz? Part 2, Longwave
Receiving Equipment (Thurber) ...............ccoueee.nen Mar. 75
World Administrative Radio Conference of 1979
(Cohen)........ccccureueerennnnnn

COMPUTERS

Computer Club Directory, Part 1 (PE Staff)..
Computer Club Directory, Part 2 (PE Staff)..
Computer Disk Systems, Basics of (Solomon)
Computer Keyboard, Add a "Key-Down''

Audible Signal to Your (Auer)............ccceeeveuneneennnn. Oct. 74
Cc T |, Convert a L

Translator to a Low-Cost (Porter)............c.coeveeunne Jul. 88
Counter Circuits for Experimenters, Special

(Delaney) Sept. 98

EPROM Programmer tor 6800 Compuiera (Degler).... Aug. 81
Logic Monitor, A Low-Cost 18-LED (Kronenwaetter)
Logic Probe, Build an Audible (Krieger)
Microprocessor Applications for the 1980

Part 1: It's a Whole New Ballgame (Meyerle) ......... May 41
Microprocessor Applications for the 1980’s;

Part 2: Now You Can Build Microprocessor

Projects Using an Inexpensive Product

Development System| (Meyerle) ............c.ceeeeeunnens .81
Peak-Reading Meter for Data Cassettes (Cook) .. . 84
Microcomputers, Extra Keyboards for (Mangieri)........Apr. 56
"*Space Battle” on Your Video Monitor,

Play (Schroyer)....... Jun. 81
TRS-80 As A Combination Lock, Use Your

(Berenbon) . Mar. 70
TRS-80C s, Hardware-Software

Tape Conditioner for (Lewarn) ............c.coeovruvununn.s Sept. 76
TRS-80 Memory, An inexpensive Expansion to

(Mangieri). Dec. 55

TRS-80 Timer, A Simple "Real Time" (Berenbon) ....... Jan. 58
TRS-80 as a Timer or Alarm Clock, Use Your
(Berenbon).......... Oct. 72

90

CONSTRUCTION
A/D Converter, A Low-Cost (Shakir)...............cecoe..... Aug. 81
Audio Time Delay Systems: A Low-Cost Analog

Audio Delay Line, Part 1 (Roberts) ..
Audio Time Delay Systems: A Low-Cost Analog

Audio Delay Line, Part 2 (Roberts) ........................ Aug. 83
Audio Time Delay Systems: Build a Digital Audio

Delay Line (Delahanty, Kolupaev, & Neves) .......... Sept. 68
Auto Battery Tester, | (Otaon) Nov. 76
A ive Ecc . Curb "Fueli 3

with the (Green). Feb. 58
Automotive Windshield-Wiper Controtier,

Build an (Kr: 1) . .. Aug. 87
Computer Keyboard, Add a "Key-Down" Audible

Signal to YOur (AUer)...........cc.veuvervenreveerenrienieninns Oct. 74
Computer Terminal, Convert a Language Translator

to a Low-Cost (Porter) ...........cccevnnenn. e Jul. 68
Degree-Day Meter. Check Heat Loss

with a (Hood).. Sept. 85
Electronic Magic Box (Friese) ............cceeveeeeeeeeeeunennn Jan. 61
Emergency Broad Sy Monitor, A Low-Cost

(LAHOM ....etinvireeieeeecrercee ettt et enee Dec. 82
EPROM Programmer For 6800 Computers

(Degler)..... Aug. 61
Ferroresonant AC Voltage Regulator, The (Morar).....
How Far Did You Cycle Today? (Clark)
IC Socket, R (Nelson)
Intrared Road Icing Alert, Build an (Fox).............
LED Pendulum for Digital Clocks, Build a (Lowery)
Out of Tune Correction ®

Logic Monitor, A Low-Cost 18-LED (Kronenwetter)
Logic Probe, Build an Audible (Krieger)
Metal Locator, Build a (Krieger)
Micro Meter, Measure Weak Direct Currents

with the Sensitive (Queen)................c.ceceeeenuinnenn. Jan. 59
Microprocessor Application for the 80's,

Part II: Now You Can Build Microprocessor

Projects Using an Inexpensive Product

Development System (Meyerie) ........................... Nov. 61
Morse Code Readability, Active Filter

improves (D ) JOURUN
Motion-Detector Alarm, Build a (Gontowski) .
Music Maker, Build a Super (Caudie)
Noise Generator, Build a Low-Cost White/Pink

(Eppler & Pfeifer) . Feb. 67
Oscilloscope, How to Add Triggered Sweep

to an (lsrael) .Apr. 80
Peak-Reading Meter for Data Cassettes (Cook) . 84
Photo Darkroom Sink Sentinal, Build a (Gilpin). . 50

Power-Supply Overload Protection (Stys,
Protect Your Property with a CMOS Guardian

(Richard)......... Feb. 96
Puise Amplitude R: e (Gorgenyi) Nov. 94
Radiation Monitor, Build a Personal

(Entine, Nakashian, & Steidley)..
""Scratch and Rumble” Filters, High-Performance

(Roberts)......... May 50
Solar-Powered Sundlal Build a
(Rosch and instein) ............... Mar. 38
Sound-Effects Generator, Experimenting
With a (Gilpin)......... May 77
Out of Tune Correction Jul. 8

Speakers, A 3-Way Drive System for (Marchand)
Out of Tune Correction
Stylus? How Many Hours Are on Your Phono

(Bohn)..: Dec. 45
Thermometer, Build "Lud-th " a 35- lgu

LCD Digital (Fox) May 55
TRS-80 As A Combination Lock, Use Your

(BOrenbon) ..........covieeuueeriinrreenticrre e eeteesreenas Mar. 70
TRS-80 C. , Hardware-Software

Tape Conditioner for (Lewarn) ............cc.cceeeeerunnennn Sept. 78

TRS-80 Memory, An Inexpensive Expansion to

oy

i)
TRS-80 Timer, A Simple "‘Real Time" (Berenbon) ....... Jan. 58
“Truth’* Analyzer, Build a Vocal (Cota & McNiece).
Turn/Brake Indicator For Trailers (Gorgenyi)...
Varmint Zapper, Digitally Programmed (Mueller;
Wah-Wah Pedal tor Special Musical Effects,
Build a (P i) .Jun, 72
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FEATURES
AM Standard Broad S

( | Electric C. y)..
AM Stereo Wins FCC Approval (Prentiss)
Car Stereo 1980 (Hirsch & Rodgers) ....
Car Stereo Standards At Lastl (Feldman) ...
[of Disk Sy , Basics of (So}
Counter Circuits for Experimenters, Special

(Delaney) ...................
Digital Multimeter, Buying the Right (PE Staff) ........... Feb. 37
Elsctronic Games: Space-Age Leisure Activity,

Part 1: How New Chips Are Changing the

Name ot the Game (Eimbil ). Oct. 63
Electronic Games: Space-Age Leisure Activity,

Part 2: Comparing What's Available

Today (Eimbit ) Nov. 89
Electronic Games: Space-Age Leisure Activity,

Ciear-Channel

Part 3: Comparing Sports Games (Eimbinder)........ Dec. 68
Hams & SWLs, High-Tech Gear for (Thurber) ............ Aug. 85
In-Circuit Resistances, Accurate Ways

toM (Witner & Jasinski) .... Oct. 76
Lissajous Pattern Quiz (Balin) .................. Jan, 76
LM339, A Great Comparator, The (Pepper)................ Jan, 87
Loudspeakers, Focus On (Rodgers) .
Loudspeakers, The Objective View (Queen) .Apr. 38
Loud: 8, The Subjective View (Berkovitz) .Apr. 41
Microprocessor Applications For The 1980's;

Part 1, it's a Whole New Ballgame (Meyerle) ......... May 41
Phono Cartridges, PE Reviews Six Stereo

(Rodgers)..........ccoveeverenennunnne Sept. 82
Phonograph Playback: it's Better than You Think

(Discwasher Research Staff)..........ccc.coeerrevrenanan .. Nov. 28

Relay Control, An Experimenter's Guide to (Sydnor) .. Feb. 75
Sound-Effects Generator, Experimenting
with a (Gilpin)
Out of Tune Correction............
Sunspots In Action (Leinwoll) ..........

May 77
Jul. 6
Aug. 75

Tape Recorder, Optimum Bias for Your (Stark) . Oct. 85
Telephones, PE Examines Cordless (Gilder) . ........... Dec. 18
Tools & Equipment for Electronics

Workbenches (McVeigh) ...........cceverueeeueinvenneennns Mar. 49
Tourist Information Radio Service, A (Sands)............... Jul. 50
Truth Table Quiz (Balin)

TTL Logic, Coupling to (C:
Out of Tune Correction

Vented Speakers, A Second Lite lor (Weems)

Video Cassette Recorders: Rising Stars

of Home Enter (Berger) Jun. 51
What's On The Air Below 500 kHz? Part 1,

How Long Waves Pr (Thurber) Feb. 88
What's On The Air Below 500 kHz? Part 2,

Longwave Receiving E (Thurber) Mar. 75

World Administrative Radio Conference
of 1979 (Cohen)

DEPARTMENTS AND COLUMNS Mo./Pg
Amateur Radio (Thurber)
Special Clubs for S Folks Apr. 76
Hamfests are Fun! .. Jun. 82

Computer Bits (Chamberlin}
Micr Power S
Keyboards
Electrical NOIS®...............cccirieeieieieeenenieneen,

Computer Bits (Solomon)
The Computer World "Over There' .....................
3D Graphics........

Computer Bits (Warren)
Time-Sharing Sy
Rounding Out a Sy
Getting Started Can be Fun and Painless .
New Equipment and Handy Hints
Low-Cost Machine Spells Communication
Radio Shack Shows Surprises .............
interesting items and BASIC Conversion ..

DX Listening (Hauser)
A World of News
Selected Shortwave Programs

C dian Capers
Wider Bands for Shortwave Broadcasting
F. ic Inter i TV-DX

Recommended Programs...........ccc.ccevveevereenenennns
USAF Starts Radar on Shontwave

Broad Bands Sept. 117

Busi Prog Nov.111
Editorial (Rodgers)

The Great Software RIpoff .............c..cccereeieieiennen. Nov. 4
Editorial (Salsberg)

Electronic Satety Jan, 4

CB Radio—A Phoenixlike Future? .. Feb. 4

Action and R Mar. 4

New Electronic Products on lhe Horizon . Apr. 4
* Where Are You Going in Electronics?.... . May 4
New Video Test Reports..........c..ccceevveeereeeeiceienenne Jun. 4

PE Reader Profile Jul. 4
Beyond The Standard Communications World ......... Aug. 4
POPULAR ELECTRONICS




Fall Electronics Product Preview ... Sept. 4
Electronic Games— The New Wunderkind Oct. 4
Over the Horizon .Dec. 8
English Broadcasts Audible In Nonh America
(Hauser) ... ... E e e, ...Apr. 81
- ..Jun. 87
Oct. 90
e - .Dec. 84
Entertainment Electronics (Greenhill)
High-End Audio ... .Sept. 21
Entertainment Electronics (Rodgers)
The Pursuit of Realism...................._........... . Jun 18
Pseudoacoustics............. - ..l 18
Miscellany ............ - Aug. 14
Notes on Sound and Hearing . Oct. 20
The End of the Beglinning Dec. 109
Experimenter’'s Corner (Mims)
Solid-State Oscilloscope Wrap-up Jan. 77
Do-lt-Yourself Counters... Feb. 98
Experimenting With Nofse ........................... .Mar. 80
The Photophone Centennial: 1880-1980 .. . Apr. 74
Optical Fiber Communications. Part 1. .. . May 84
Optical Fiber Communications, Part 2. . Jun. 76
The Digital Phase-Locked Loop, Part 1... Jul. 79
The Digital Phase-Locked Loop, Part 2, .. ... Aug. 92
An Integrated Polarity Converter Sept. 112
Experimenting with Shitt Registers Oct. 86
More On Shift Registers....... .Nov. 104
Experimenting with a Light Pen Pan 1. Dec. 80
Project Of The Month (Mims)
Digital Stopwatch ... Jan. 83
Dark/Light Detector .Feb. 113
Pocket Color Organ. .. Mar. 92

More on Pseudorandom Number Generntors ........ Apr. 94
Light-Wave Voice Communicator.......
Digital Color Organ ....
Generai-Purpose Utility Amphher .
Out of Tune Correction St e« - - Nov. 9

X100 Frequency Multiplier .Sept. 128

Hall-Etfect Magnetic Sensor. . Oct. 96

Programmable Countdown Timer .Nov. 120

An Op-Amp AMRadio . ............................. Dec. 89
Solid-State Developments (Mlms)

A Solid-State Detective Story Sept. 105

Do-lt-Yourself Logic Chips .............. - i Oct. BO

For Sale: Free Energy from the Sun Nov. 96

The Laser at Twenty .......... Dec. 76
Stereo Scene (Rodgers)

Short Subjects. ....Jan. 20

Whither Digital Audio? ..................... civcie..Feb. 20

Cassette Topics. S—— .Mar. 14

Amplifier Technology, Distortion, Etc. ... . Apr. 14

Domestic Harmony . ... May 21
PRODUCT TEST REPORTS Mo./Pg
AKG Model K-340 Electrostat Dynamic Headphone ....Jun. 22
Audio Control Model C-101 Graphic

Eqguallzer and Spectrum Analyzer May 31
Audio-Technica Model AT-1010 Tonearm. .Apr. 32
Avid Model 110 Speaker System g e .Jul. 29
B.1.C. Model TPR600 Speaker System ......... ... Aug. 24
Celestion Ditton Model 662 Speaker System .............Jan. 31
Crown Model SA2 Stereo Power Amplifier Mar. 24
Dual Model CS606 Turntable.................. Apr. 22
Electro-Voice Interface: 2 Series Il Speaker Sys(em May 34
EPI Model 500 Three-Way Speaker ... . Feb. 32
Garrard Model GT350ap Record Player Mar. 33
General Electric 19" Model 19ECO770W

Table-Top Color TV ..., .Sept. 35
Grundig Satellit 3400 Professional Commumcanons

Receiver e sy Feb. 102
Hafler Model DH- 200 annc Power Amplifier SJul. 22
Hitachi Model D-3300M Cassette Deck Dec. 125
JVC Model KD-AB Cassette Deck . Jan. 24
Magnavox TB09 19" Color-TV Chassis, Jul. 46
Mitsubishi Model MS-40 Speaker - -+ - o Apr. 31

Nagatronics Model 350E Stereo Phono Cartridge ... May 36
. Oct. 24

Nakamichi High-Com Il Noise Reduction System...

Ohio Scientific's Challenger Model C4AP-MF
Microcomputer ...

Onkyo Model A-7090 Inlegrn'ed Slereo Amplxher

Osawa Model MP20 Phono Cartridge . s

Panasonic PV-1400 Video Cassette Recorder . -Nov. 30

Philips Model PM3232 Oscilloscope ................ .Jan. 82
Pioneer Model SR-303 Reverberation Amphher .ovoc. Mar. 22

RCA XL-100 Color TV Chassis

RG Dynamics Model PRO-20 Signal Processor
Rotel Model RP-3400 Record Player ......
Rotel Model RT-2100 FM Tuner. g

SAE Two RS AM-Sterec FM Receiver . ....Nov. 21
Sansui Model G-5700 AM/FM Sterec Receiver.......... Jun. 26
Sanyo Model Plus P55 Power Ampiifier.... .Aug 29
Sony's 19" KV-1813/1914 Color TV ... ..Dec. 119

DECEMBER 1980

Sylvania 19" E53 Color TV.. = Oct. 32 Micro Meter, Measure Weak Direct Currents
Tandberg Modal TCD-440A Cassette Deck Sept. 25 with the Sensitive (Queen)....... _Jan. 59
Vector Research Model VCX-600 Cassette Deck .......Jul. 25 Noise Generator, Build a Low-Cost whne/P:nk
Zenlth 19" System il Color TV .. Aug. 32 (Eppler & Pleifer) ... .Feb. 67
Oscilloscope, How To Add Triggered Sweep
To An (israel).. . .Apr. 80
TEST EQUIPMENT AND Ph(ase Locked-Loop Circuits, Troubleshoollng
Kinley) ... Jul. 58
TV SERVICING QIR Power-Supply Overload Protectlon (Stys) Mar. 74
Pulse Amplitude Reference (Gorgenyi). . .oocc... Nov. 94
Auto Battery Tester. Inexpensive (Otson) . Nov. 78 Spectrum Analyzer, Build a Hand-Held LED
Digital Multimeter. Buying the Right (PE Statf) Feb. 37 (Pfaiffer & Eppler) ... .. Sept. 1979
DMM, Measuring Large Currents with a (Johns) .. Out of Tune CO"GC'IO" — Jun. §
In-Circuit Resistances, Accurate Ways Thermometer, Build “Lidith.”” A 3%- Dlgll
to Measure (Witner & Jasinski) ) - Oct. 76 LCD Digital (Fox) . .. May 55
Logic Monitor, A Low-Cost 16-LED (Kronenwener)m .Jun. 69 Tools and Equipment for Eleclronlcs
Logic Probe, Build an Audible (Krieger)..... . Jul. 73 Wcerkbenches (McVeigh) Mar. 49
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CIRCLE NO. 13 ON FREE INFORMATION CARD

AmericanRadioHistorv.Com



Thinking about a Computer?
THINK TWICE.

While “all-in-one" computers are great for learning and dedicated applications, $-100 computers
are the logical choice for commercial, industrial, small business, and scientific applications. Why?
Modular deslgn means easy maintenance, freedom from obsolescence, and simplitied upgrading
(simply change boards when the state of the art changes).

CompuPro manufactures professional level, high-reliability, cost-effective products that meet all
|EEE 696/S-100 standards. Prices given are for assembled units; write for prices on unkits and for
boards qualified under the Certified System Compenent high-reliability program.

CPUs

16 bit: CPU 8085/88. With 8088 and 8085 CPUs. 5 MHz operation. $425

8 bit: CPU 8085. Single processor version of above. $325

8bit: CPU Z. Provides all standard ZBOA" features and more. 6 MHz operation, supplied with 4 MHz
CPU. $295

10 MHz MOTHERBOARDS

6 slot with all edge connectors  $129
12 slot with all edge connectors $169
20 slot with all edge connectors $214

THE ‘““RAM”’ SERIES OF STATIC MEMORY

4/5 MHz standard operation, meets all IEEE specifications, low power/high speed chips used
throughout.
8K RAM IlA $189 RAM XX  16K: $399 24K: $533 32K: $699
16K RAM XIV  $349 (operates with both bank select and
(with IEEE 16/24 bit extended addressing) extended addressing systems)

OTHER S-100 PRODUCTS

WE HAVE THE CRAIG
ANDERTON BOOKS!

“Electronic Projects for Musicians” $7.95 Includes
19 do-it-yourself projects for musicians, plus 4
chapters of introductory material.

“Home Recording for Musicians™ $9.95 Tells how
to get professional sounds out of

e consumer-oriented multitrack equipment.

= ALSO. check our catalogue for Craig’s full line
of MusnKlts 8

OUR SPECIALS ARE TRULY
SPECIAL. . .WANT PROOF?

Just look at these prices,
then try to find better ones!

E SEMICONDUCTORS

§ Gen purpose signal diodes 50/$2

€ GT5306 NPN darlington 100/$8.95

NPN sim 2N3904 100/$7.95

PNP sim 2N3906 100/$8.95

4N28B opto-isol. 5/$2

SN76477 sound IC 1/$2.50

B MA1003 12V DC clock module $14.95

2 2102 static RAMs 99 cents each, 10/$9.90

§ SOLDERTAIL SOCKETS

§ 8pin 100/$5.95 20 pin 40/$4.95
14,16 & 18 pin 50/%4.95 40 pin 20/$4.95

DC ROBOT MOTOR SPECIAL

DC tractional horsepower motor runs on about 1 to

Spectrum Color Graphics Board $399 Godbout Computer Enclosure $289 desktop,

Interfacer | 28 1/0 Board $249 $329 rack mount 5V. N_ol aservo motor by any means, but good for
Interfacer 1l 3P PLUS S /0 Board $249 Memory Manager Board $85 experimenting with robots, toys, games, etc.
2708 EPROM Board (less EPROMs) $135 Mullen Relay/Opto-lIsolator Control Board $179 10/$2.95

TEAMS: Calres 8dd lax. Allow 5% shioping: escess ratunded. Ordors
under $15 add $2 handling. VISA® and Mastercard® orders (525 min) cail
14151 5620636, 24 hrs. Plaase include streat address for UPS delivery. Sale
pricas good through cover month of magszine : other prices subject to
change without notice

BOPCOUE

16K DYNAMIC RAM SPECIAL: 8/$39!

Expand memory in TRS-80°* - and -1I, as well as machlnes made by Apple, Exidy, Heath H89,
newer PETs. etc. Low power, high speed (4 MHz). Add $3 for 2 dip shunts plus TRS-80 conversion
fnstructions. LIMITED QUANTITIES!

FREE CATALOGUE: Flind oul more aboul our exceplions! product line. For 15t class delivery, add 41 cents in stamps; foreign
orders acd $2 (relundable with order). 2804 i3 a regislered trademsrk of Zilog **TRS-80 is & trsdemark of the Tandy Corparation

SEE COMPUPRO PRODUCTS AT FINER COMPUTER STORES WORLD-WIDE

GODBOUT ELECTRONICS
Bldg. 725, Oakland Airport, CA 94614
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94

LOWEST PRICES
ON COMPUTERS

Applell  HP-85 0NLY$2795 PERSONAL
peniOnal JIK COMPUTER

z/ ATARI> SYSTEMS

/ A Warner Communications
gy oo ® List $1080

ATARI® 800™
PERSONAL $849

COMPUTER SYSTEM.

HEWLETTEPACKARD

16K
List $1195
ONLY
$989
32K, List $1395 $1169
48K, List $1259

il

HP CALCULATORS i T
HP-41C Calculator, “'A System’’ $244.95

DISK HDRIVE ___ $420 HP-32E Scientific w/Statistics ___ 53.95 (2] 800

Above w/Controller $505 HP-33C Scientific Programmable 99.95

MICROSOFT Z80/CPM H:-34C Advubnlced Scientific

Conversion For Apple Il _  ONLY $299 Hpig%r:?.::,e:s C°|w|;,°, __l::;::

APPLE Il HP-67 Handheld Fully Advanced

w/96K __ $2998  Programmable Scientific for o~

Business & Engineering _ 298.95
HP-97 Desktop w/Built-in Printer 579.95

®
609 Butternut St., ATARI® 810 DISC DRIVE

ersonal |
P o List $699.95 $589
c ompauter E Syracuse, NY 13208

If master charge |

(315) 478-6800 ATARI®

YStQms Prices do not include shipping by UPS. All 820T™ Printer, List $599.95 — $499
prices and offers subject to change without Atari® 400 List $630 $499
notice. —
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ELECTRONICS

INTEGRATED CIRCUITS

vert.

P.0. Box 4430C
Santa Ciara, CA 95054

(408) 988-1640

Same day shipment. First line parts only. Factary tested
Guaranteed money back. Quality IC’s and other compo-
nents at factory prices

Will calls: 2322 Walsh Ave.
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73308 3es 8 2 X Rea 1018 5
raazN 995 M 1 2 Green Yeliow 1018 20
235K 290 16 16 2 Jumbo Aec 2
3% i o
it it 0% » G tishmin "0 2l RCA Cosmac 1802 Super EIf Computer $106.95
W G! 995 WIRE WRAP LEVEL 3 S e Compare features before you decide to buy any  plus load, reset, run, wait, input, memory pro-
W ‘ e O e ressan o ol other computer There is na other computer on  tect, monitor selez) and single step. Large. on
e & 20 2 MAX-100 B digil Freg Ctr. 3120 95 the market today that has all the desirable bene-  board displays provide output and optional high
190N & 46 % & = p
o ] o g:n:t;r_fm:;_"gytsm sttt fits of the Su?erEIHor solittle money  The Super  and low address. There is a 44 pin standard
o R GBS o 1 MM 150 et Elf is a small single board computer that does  connector slot for PC cards and a 50 pin connec-
M e
5 B 550 ! Comal stock N p
o | RS R e | M many big things_ It is an excellent computer tor  tor siot tor the Quest Super Expansion Board.
A ® yui;sg 210 5w M85 Siopmatih himer training and for learning programming with its  Power supply and sockets for all IC's are In-
41258 J:ﬁ 56 738 180 S H 3 machine language and yet it is easily expanded  cluded in the price plus a detailed 127 pg. instruc-
41sou by 2% By 3 “’""‘" Mom Fushoution 27 with additional memory, Full Basic. ASCIl  tion manual which now includes over 40 pgs. of
7 895 32 ae 2 X " A
(e 42 wusasan 3% NN 0 frcoer RO 88 Keyboards. video character generation. etc. software info. including a series of lessons to
e WASITMAN 3 3575 e 0 oy it i help get you started and a music program and
41610 550 2010w 9 ooe 1o ivei Sasloo Before you buy another small computer. see if it p get ! program
e 1555 ggg.u-;x«- ¥ Eroanger 40 229 includes the following features: ROM monitor:  Qraphics target game Many schools and univer-
s oz :m by " . State and Mode displays. Single step; Optianal smeslare using the SyperEIl as a course of study.
fioon g o Cloct Catengar kit 52088 address displays; Power Supply: Audio Amplifier ~ OEM's use it for training and R&D
Ao mr_uoruu:(ssuﬂ 2 ::{ q T A and Speaker: Fully socketed for all IC's: Real cost ~ Remember. other computers only offer Super Eif
azziy o T el B puiereatenc) s of in warranty repairs: Full documentation features at additional cost or not at all. Compare
36 o ansromwns The Super EIf includes a ROM monitor for pro-  before you buy. Super EIt Kit $106.95. High
Bt B st g Moo N %o i 13 gram loading. editing and execution with SINGLE  3ddress oplion $8.95. Low address option
TaLs00 1L 6850 595 AYS 3600 1% 2 bvcisnn o STEP for program debugging which is not in- $9.95. Custom Cabinet with drilled and labelled
T8 8080 50 A e 2 19 cluded in others at the same price. With SINGLE  plexiglass front panel $24.95. All metal Expan-
4L 502N 8085 129 AY¥S S " 1zvc1 250 ma wa pug 350 ed | ame pri > e
TaLsom ot $ as : mldom 3w STEP you can see the microprocessor chipopera-  SI0P Cfablngls%aaglid ar;d sm:1 sc(r)een:zd. wnlh
7315088 20 B oo pEf: W 29 ting with the unique Quest address and data bus ~ [00M Jor » > oards and power supply
P % AV 9 5 9 f ( A " f
i ths N e & displays before, during and after executing in-  $57-00. NiCad Battery Memary Saver Kit $6.95.
s 00 4216 2% Dy e N 16 VA wall g 9 7 structions. Also. CPU mode and instruction cycle Al kits and options alsa completely assembled
L520N 22 18 pe2ss 52 . R d d
S2N o T osearuens are decoded and displayed on 8 LED indicators,  and tested.
o i b n:ig‘ 20 . e An RCA 1861 video graphics chip allows you to Questdata. a software publication for 1802 com-
FRED L Doewse 3% MW 0 connect 1o your own TV with an Inexpensivevideo  PUter users is available by subscription for
T : 35 % GLaage ( $12.00 per 12 issues. Single issues $1.50. Is-
ST §90 1202570 1222 Mickoh 0 0 LED mot 07 NEN modulator to do graphics and games. There is a W p ues. oing 4 :
pean %0368 0" i 3% 1% e L e G GE &3 speaker system included for writing your cwn  sues 1-12 bound $16.50.
T 0l i 63 oo 100 Ave Clors 1 1795 AL 1N music or using many music programs already  Tiny Basic Cassette $10.00. on ROM $38.00,
SYI2N S0Cs 1398 T COPYE6) 1995 Dignal Clock ki 14.55 FNDS CC CA 500 1 3 written. The speaker amplifier may also be used  original EIf kit board $14.95. 1802 software;
VN 99 IN![NFAE( ARTIFIFD FNGS03510  CCCA 500 90 N N
V2N 0Ly 2095 5y U L NDB0D 807  OC CA 800 2 2 to drive relays for cantrol purposes Moews Video Graphics $3.50. Games and Music
A 50 # Y
4156 950 w8 PRI T e o Jusiume F $3.00. Chip 8 Interpreter $5.50
TSI 4 s2sptal s 3 » [;;";"';;m e i o Blenie A 5 A 24 key HEX keyboard includes 16 HEX keys -8 Lip 9L
Vo 185 Coi 1o 5 enom RESISTONS . st i J Super Expansion Board with Cassette Interface $89.95
N 40 a3 0 17004 495 10 pertype 03 20 Gaves protocet X . .
asiTen ? 8120 73138 wper case 815 1206 tyoe 025 _“;‘-]-6' % This is truly an astounding value! This board has  points can be used with the register save feature
ey Eheo ¥ b hen e WaNAAC 0 12 been designed to allow you to decide how you  toisolate program bugs quickly, then follow with
TSR echa e Z i’,‘,‘,‘ﬁ"‘,;, (B0 15 pect e frepa 1 want it optioned. The Super Expansion Beard  single step_ It you have the Super Expansion
€04010 8128 6 00 MaNTS0 2l comes with 4K of low power RAM fully address-  Board and Super Monitor the monitor is up and
UNEAR €040) 8197 & 1w watt 8- per tyoe 0% MANG6 29 ;
CAID4S % €017 198 69 8M1A - AENg iR able anywhere in 64K with built-in memory pro-  running at the push of a button
E‘f‘:;‘,‘ ;?., . ng‘gA, 55“ “Wm oo “ tect and a cassette interface. Provisions have  (ther on board options include Parallel Input
fr%}‘?g‘“ ' : ! HOSIMEMORY ¥ csz:' s:c:: uatoo2n i tb)een made ’l_or all other options on the same  and Qutput Ports with fult handshake. They
2 % no2 2 Ty Baue Eoppemerton KU wasorza 535 oard and it fits neatly into the hardwood cabmet 31y easy connection of an ASCI! keyboard to the
vt e 8 e % e 35. $0W 102P) ansiormer 728 alongside the Super EIf. The board includes SIS innut port. RS 232 and 20 ma Current Loop f
(M30EN )4 454 $95 N82513 MAIDI2A Transtarmer 2.25 for 10 6K of EPROM (2708. 2758. 2716 or Tl input po an ent Loop for
305 0 W 375 Nazsie §75 SR Controlle 39,95 up 10 5K 0 (2708. ar teletype. or other device are on board and if you
Tl 7 I (e S Tt s g 12111?1) andn‘_st'""r‘;']’,’::eg?dsfp:‘({r fan :)eousgd need more memory there are two $-100 slots for
) " o "
TR P e = or the monitor and Tiny Basic or other purposes.  static RAM or video boards. Also a 1K Super

PROM Eraser
assembled. 25 PROM capacity $37.50
(with timer $69.50). 6 PROM capacity OSHA
UL version $69.50 (with timer $94.50)

280 Microcomputer

NiCad Battery Fixer/Charger Kit
Opens shorted cells that won't hold a charge
and then charges them up. all in one kit w/full
parts and instructions $7.25

Rockwell AIM 65 Computar

A IK Super ROM Monitor $19.95 is available as
an on board option in 2708 EPROM which nas
been preprogrammed with a program loacer/
editor and error checking multi file cassatte
read/write software. (relocatable cassette fite)
another exclusive from Quest. Itincludes register
save and readout. block move capability and
video graphics driver with blinking cursor. Break

Monitor version 2 with video driver for full capa-
bility display with Tiny Basic and a video interface
board. Parallel 1/0 Ports $9.85. RS 232 $4.50,
TTY 20 ma I/F $1.95, $-100 $4.50. A 50 pin
connector set with ribbon cable is available at
$15.25 for easy connection between the Super
Elf and the Super Expansion Board.

Power Supply Kit for the complete system (see
Multi-volt Power Supply )

Announcing Quest Super Basic— SECOND GENERATION

16 bit 1/0. 2 MHz clock. 2K RAM, ROM Bread-
board space. Excellent for control. Bare Board
$28.50. Full Kit $99.00. Monitor $20.00. Power
Supply Kit $35.00. Tiny Basic $30.00

6502 based single board with full ASCH keyboard
and 2C column thermal printer. 20 char. alphanu-
meric display. ROM monitor. fully expandable.

$375.00. 4K version $450.00. 4K Assembler W A new enhanced version of Super Basic now  Enhancements include increased eed, built-
$-100 Computer Boards $85.00. 8K Basic Interpreter $100.00. available. Quest was the first comgangwor!dwide in provisions for Stringy Floppy, Floppy Oisc,
8K Static Godbout Econo IIA Kit 145.00 Special small power supply for AIMBS assem. in to ship a tull size Basic for 1802 Systems. A Printer Oriver. 1/0, user de mable command
16K Static Godbout Econo XIV Kit ~ 285.00 trame $54.00. Complete AIMBS in thin briefcase complete function Super Basic by Ron Cenker  library and statement renumbering.

24K Static Godbout Econo VIIA-24 Kit 435.00

with power supply $499.00. Molded plastic lncludlng floating point capability with scientific

] ' > Easily adaptable 1o most 1802 systems. Re-
32K Static Godbout Econo X-32 Kit  575.00 enclosure to fit both AIMB5 and power supply notation (number range = . 17E%). 32 btinteger  gjres 16!{1RAM minimum for Basic and user
16K Dynamic RAM Kit 199.00 $47.50. Special Package Pnce: 4K AM. 8K Basic =2 billion: multi dim 3"36/5 string arrays. string gmgrams Source listing for both Serial and
32K Dynamic RAM Kit 310.00 power supply. cabinet $599.00 g‘a”'l’“'da‘m"-h?a“f“e' save and load. gasw arallel I/0 included.

64K Dynamic RAM Kit 470.00 AIMB5 KIM VIM Super Eif 44 pin expansion 7glat:?emrgg€sIr}enalz]ig:gg:ngrgggm?on? VT super Basic on Cassette $40.00.

Video Interface Kit $135.00 board: 3 female and 1 male bus. Board pius 3 2  100C p

connectors $22.95. Gremlin Color Video Kit $69.95 EIf Il Adapter Kit $24.95

801C Update Master Manual $55.00

Comp. IC data selector. 2700 pg. master reference
guide. Over 51.000 cross references. Free update
service through 1980. Domestic postage $3.50

Modem Kit $60.00
State of the art. orig.. answer. No tuning neces-
sary. 103 compatible 300 baud. inexpensive

60 Hz Crystal Time Base Kit $4.40
Converts digital clocks from AC line frequency
to crystal time base. Qutstanding accuracy.

Video Modulator Kit $8.95
Convert TV set into a high quality monitor w/e
affecting usage. Comp. kit w/ull instruc.

32 x 16 alphamumerics and graphics. up to 8
colors with 6847 chip: 1K RAM at E00D. Plugs
into Super Etf 44 pin bus. No high res. graphics.
On board RF Modulator Kit $4.95

Plugs into EIf Il providing Super EIf 44 and 50 pin
plus S-100 bus expansion. (With Super Ex-
pansion}. High and low address displays. state
and mode LED’s optional $18.00.

1802 16K Dynamic RAM Kit $149.00
Expandable to 32K. Hidden refresh w/clocks up to 4
MHz wino wait states. Addl. 16K RAM $63.00

Super Color $-100 Video Kit $129.95
Expandable to 256 x 192 high resolutlon color

graphics. 6847 with all display mades computer
controlled. Memory mapped. 1K RAM expanda-
bleto 6K. S-100 bus 1802. 8080. 8085. Z80 etc
Editor Assembler $25.00
{Requires minimum of 4K for E/A plus user
source)

1802 Tiny Basic Source listing $19.00
Super Monilor v2.0/2.1 Source Listing $20.00

acoustic coupler plans included
LRC 7000 + Printer $389.00
40/20 column dot matrix impact. std. paper
Interface all personal computers

64/40/32/20 version $405.00. Optional cables
available
LRC 70600 printer interface cable for Super Elf
with software $26.00

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax.
$10.00 min. order BankAmericard and Master Charge and COD. $1.00 insurance optional.

Muiti-volt Computer Power Supply
8v 5amp. =18v Samp. Sv 1 .Samp. ~5v
.Samp. 12v .5 amp. ~12v option. =5v. = 12v
are requlated. Basic Kit $29.95. Kit with chassis
and all hardware $43.95. Add $4.00 shipping. Kit
of hardware $14.08. Woodgrain case $10.00.
$1.50 shipping

Super EIf 44 pin expansion board: 3 female and !
male bus. Board plus 3 connectors $22.95
Tiny Basic Extended on Cassette $15.00
(added commands include Stringy, Array, Cas-
sette 1/0 etc.)

$-100 4-Slot Expansion

Super Monitor V1.1 Source Listing

$ 995
$15.00

FREE: Send for your copy of our NEW 1980
QUEST CATALOG. Include 48¢ stamp.

Shipping charges will be added. on charge cards.

DECEMBER 1980 CIRCLE NO. 51 ON FREE INFORMATION CARD 95
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' " 2708 EPROM PROGRAMMER Part No. Function Price
SNT00N d NT415EN . . . . 0451P1 CMOS Precision Timer 1495
NN ® 7400 SNIIN 6 o Mkt R e § ED 1o D oy Romn, Toe Do thimse | TMSEV/Kit*  Stopwatch Chip, XTL 25
SN7402N = SN7A160N 8 Mopriter dorplayt the contem o m-um:-nm(mn Che ;llgzgi\’#m 3v2 Digit ﬁ/D {LcD II)rl‘ve) 16.95
SNTMIN & | s 9 | SNmleIN a9 t* I, Circuit Board, Display ug
SNMMN %5 | SNMBN .35 | SN7AIEN .89 Ty et pose b ekt (0 She EPROM smeket on the awmprocrsa | 1007CPL 3% Digit A/D (LED Drive) 1595
SN7405N 2 SN4TN .3 SNT4IEIN .89 = Rapad chectong verdicaties of progesmmed éo1a chonges. 707EV/Rit*  IC, Circuit Board, Dispiay .95
SNT406N K3 SNIBN » SNT416AN 29 @ Usr may mavs dota lrom 2 master te RAM'S o worte wte AAM'S wib 1i6CPL 3% Digit A/D L.CD Dis. HLD. 18.95
SN2OIN .3 | SNMBN 35 | SNIGSN 89 Leybaord rmnn nceL 31 Digit A/D LED Dis. HLD. 1298
SN7408N .29 | SNMBON 50 | SN7IGN 125 :;:‘::(‘,;;';';,"""";:": 1od dow) oo stdrenocsian. | TOLIDR Low Battery Volt Indlcator 2.25

B 482 9 2m e Posadocines Kevbom sty Prbgranme Basrd ety s 72051PG CMOS LED Stopwatch/Timer 1295
SN7410N 5 SNT48IN ) SNIAION 195 I .-- ‘wpplons and 3 LED/Tow Sechet Panel Susd svwmbly The TABEV/Kit* Stopwatch Chip, XTL 19.95
SNMlN .3 | snasn e SNMIRZN - 4.95 e s ey vt e, "’ 1206CIPE Tone Generator 5.15
SN74I2N 35 SNMBN 35 SNMITIN 1B panch sad melded ond .-w'. 8 mpchs beown Sue JoHa 11°Wa 0% n N0ECEV/KIit* Tone Generator Chip, XTL 9.95
SN7a13N 40 SN748SN 1.5 SN N 9 Veait St 7207AIPO Oscillator Controller 6.50
SNalaN K SN740N K. SN74ITSN 89 L e » . . . S N . JNIAEV/KIit* Freq. Counter Chip, XTL 1110
SNIIGN 29 | SNMOIN 89 | SNIAIEN .19 [ symems tor o coersoms ot EPROM cat e eogtamet o e sesstocunss Kevbosrd or o o po vt ot EPHOM ne | 120811 Seven Decade Counter 1.9
SN7ALIN g SNT9N 45 SNTATIN " JE608 Programemer can emutate 3 prog ammed EPROM by the use nf its meesnat RAM cicuts This wll allow the user 1 test o peerest 3 T2091PA, Clock Generator 3.55
SNUDN % | snusaN 5 | SNIEN gy | e tors s e s A e v e o e gurty 1o e mamory oo wat e | TUSIPG 4 Func. CMOS Stopwatch CKT 1395
sNMaIN 2 | snreen s | snoaen m 1mal Keyboard 10 that sewiung the entie orof am will no be cecessary ooy smimer contaies s Prowemmer ‘Bows | R2ASEV/KIL® 4 Func. Stopwatch Chip, XTL 1985
2 - ] o Z‘!"ﬁ.lf.‘.:‘;;".‘.‘?i‘.‘.'»."“"’n = ‘:::“.uu SV V. <12V 9nd <26V The Hexadecrmal Keybaard and LED Tewt Socket Panel Bows | 1216 4104 $-Diglt Univ. Counter C.A. 32.00
2 K-} 821 K:] RI6CIS 8-Digit Frea. Counter C.A. 2.9
> 300 2. ... $399.95| 726DiP) 8-Oigit Frea. Counter C.C. 2195
2 3 1.9 2.0 $499.05| 2 4-Diait LED Uo/Down Counter 1295
SN742IN r-] SNMIOIN .38 SNMIN 125 - 5 T218C101 8-Digit Univ. LED Orive
® | s B 1.5 el LCD 43 Digit Up Counter DRI A
SNMIN 25 | SNMIEN 195 | SNuIEN 89 Al #Digit Univ. Counter 3195
SN74RN 2 SNMLIN 3B SN7419IN 89 DISCRETE LEDS t TZEAEV/Kit* S Function Counter Chip, XTL 74.95
SNTAIIN %5 SNTAI2Z2N 55 SN741AN 89 MVS0 085 red 651 /81 T401JE CMOS Bin Prog. Timer/Counter 4.9
SNMBN 0 | snrmzan 89 | snamn 6 Neaor 1z res o | xcme s w“n A T2iA CMOS Divide-by-256 RC Timer 205
SN74ON 25 SN74AISN K. SNTAI96N 89 XC29G .125" green  4/51 XC11IY 190" yellow 4/§1 72501JE CMOS BCD Prog. Timer/Counter  6.00
SNTAON .20 SNTAIBN K SNTAI9IN & XC209Y 126" yellow 4/51 XC1IC 190" clear a8l 72601JE CMOS BCD Prog. Timer/Counter  §.25
SN7MIN 89 SNHMIZN .75 SN74I98N 149 XC56R 185" red s/l oo 7S551PA CMOS 555 Timer (8 pin) 145
SNI42N 59 SNMIBN .75 SNTAION 1.4 XC52%6G 185" green 4731 INF RA-RED LED 75561PD CMOS 556 Timer (14 pin) 2.2
SNIMIN LI | SNulIN 99 | shuzIN L o XC526Y 185" yellow 4751 Wex Vo x 1716 flat 1611BCPA CMOSopiAmplCortneret o stvi2 2
SN74AN 1.10 SNTAlZN 3.2 SN74SIN » 170" rea XC5%C 185" clear sl \RL — 8/81 %612BCPA CMOS Op Amp Ext. Cmvr.  5MV 29§
SNIMSN 99 | SNMIIN 1@ 155 iecee Eﬂgi ?:‘1‘603\:\':?:5’:':" Y i
NIMGN k — o X i
gead 4 || SR & || gaERlR &g C.A. — Common Anode DISPLAY LEDS c-c. —commencatnode | sa1ccPo  €MOS Quad Op Amp Comp. 10MV 7.50
SNIsN .9 | sNaalain 195 | Snren 39 | Type Polarity Ht  Price Ht Price | 1642€CPD CMOS Quad Op Amp Comp, 1MV 1.50
SNMSON 20 | SNrlen 12 | snizsn 3 | MANL C.A—reo 295 60 125 | 1eecea VoltagelConyertes
20 Si .25 i MAN 2 5x7 D.M.—red 00 4.95 30 149 BOBICCQ S0ppm Bana—G AP Volt Ref, Diods 250
SNMSIN 20 | snaasiN 9 | snramen e | mMan3  c.c—reo s s w0 1 | RcPA Volt Ref/Indicator 250
SNMsaN 20 | snsan @ | snEn @ E Y o 1e | 8A2cPA Voit Ref/indlcator 250
SNMSOA & | snasse T | snrasen e X0 1% ae s INTERSIL'S EVALUATION KITS
SNM46ON .20 | SNMISAN 125 | SNMMON 149 0B 20 .69 [ mcoo B CISS 159
snun 3 | snasn T | snemsn 1 R %1 s | Mcw » 74C uéz1 135
40500 S92 1 = S 3 | ne % ] iz
d LS . K y g B .
S0l d 74LS uLsles L el | s » | nciwr 18 | ncin 248
4L S02 d nLssR 8 | MLSE I g . E - HC 14 B | nci 295 | ncam 259
4L 503 241593 % HLS] 1 00 A9 800 150 4C20 - 14Cl! 395 4C%01 »
4L 504 : MLUSS ® | nisiw & 00 9 800 150 | 74CX ® | nciE 225 | 14€e03 11§
T4LS05 g T4LS% 1L HLS21 L. MAN 3640 C.C.—orange 200 9 200 1.5 | Mca2 139 lcieo 169 M9l 10.95
LS08 g 14LS107 d MLS260 1,95 400 @ .00 125 | 74ces 198 4clel 160 14C91t2 10.95
HLSI0 d nsMl 1% 60 99 X 1s | MEn N | nucis 19 | ucas 1.69
4LS10 MLS1I2 g ALSM? 198 = . . - 15 n | ncies 1o | ncar 109
4L511 74L5113 . 745243 1 d 2 300 99 ACES Lg% 74Cl 1.9 4C92 5.4
ACS12 Pris3ir : [ li %0 9 M LS Co6 % | uéin ¥ | ncaa 5715
HLS13 U122 i MLSMs 2 50 .9 4% s | uces 695 | MuCin I'® | nucées 750
MLS1 nUs123 L ulsar 0 % .9 aw  1s | 16w 18 | ncis 13 | % 750
LS1S HLSI1B 8 1aLSM8 G 60 99 4n  Lp | Men 1.2 Hci% 16 | %C% B
BB |EE | = 2 fm oum | des 18 Luow Vo kw3
. ¥ S0 99 | 508272  Ax7sgl dlg.LHD 600  22.00
LS 3 14L5253 X LHO002CN  6.85 NESION  4.95
4L 525 Rcain ‘ nee 300 125 | 50827304  Overnge.char.(:1).600 1995 | UmiscLH 450 LINEAR LMIGH k)
7405138 4L .300 125 LIT-1 Photo Xsistor Opto-isol. .69 LMIICLH 4.5 LMI0ICN 89
:tgg ?’:tgia K ztgg K 500 149 MOCI0I0  Optically Isol.Triac Driver 1.25 #Hu;lm.o.-q 6.05 me'r.g;z :_;5 LM709N 2
9 d worice 9 | LMMWOT-12 L3 | LmloN »
e @ el O RADIO CONTROL CIRCUITS TLORCP 13 | UMMOT-I5 125 | LMIIN %
4LS37 4LS1S5 1 74 S283 1. LA Ideal tor remote control systams which use pulse amplitude modu- [ TLOMCN 2,49 LMUIP-S % LMI2IN 69
4LS38 K 4L S156 1 4LS5290 g B 1atlon (toy cars, boats, tanks, etc.) Featurss: flve function control, | LH0082CD 35.80 LMMLIP-12 .75 LMI3IN 100
xLSCO . MLSIST o L5233 d adjustable steering angle, sultable for 27 and 47MHz bands and low | TLORCP  L19 LMMIP-IS .7 LMIBN L1
L{eed ; B HESE! power consumption. TLOMCN 215 | LMM2PS 6 | LMMICN 3%
A N ucsiel ) ucsE L KB-4428 TRANSMITTER . ... .......... sa.25 | LHOMCO %80 | LMMIPI2 6 e M0
L L HuLS 1. HUSXS 0s. thax. cating (TAe2: cg_ ‘Supply voli.: Vici 12vEC, | M0 ¢ || CLEEd ) || Edd o]
7L S51 d L5163 1. HUSHE b iner Dissip. ‘emp. range: Oper. 0-+50°C LM3ICN .35 LMaen 128 LM7aN .59
4L 554 d 745164 1. ALCS¥7 2 smuge :o— zs' c. nec oper. volt.: 1111V, Crystal or | LMX2H 195 LMIOK 5.7 LMIOIN  2.75
) H 1. LS8 .  carcuits CMIOIH 195 | LFISIN ® | Lmion 18
e : SIS I nusimo L KB 2429 RECEIVER +men e o o $5.95 | LMMSH 99 | LFSIN 100 | LMHSSCN .8
ot 1o q nece L bR b Bs- max. rating (TA®Z"C). Supply voit:: ecl IV, Vee | Lmaicy - s | LEISSN L0 | LM 1.
HLSH d ULSIT3 i i z‘i\é ggx';&sﬂvogf, 58 Te e nﬁs' Oper. 0 ¢ S0°C. | LM3BCN .00 LFI%6N 1.10 LMIBIN - 125
m.ssun . MLSIN K 74LSD3 2 LM3BH 1.9 tngm 1.00 LMI%GN 195
L X HALSI?S E 7 2. LM303K L% L LMIS56V L®
" 1. 1LS181 2. 7405670 2 LOW PROFILE SOLDERTAIL LMIICN LTS LMION 449 LMISON  2.95
4CS% . nLSI0 L 8159 1.8 {TIN) SOCKETS STANDARD {TIN} CM3IH 9 | uminn 3 | Cmismne 3
LS00 58 uCsIl L 81LS97 1,95 Chilzd 245 | Cman 295 | Cwisesn . 3%
: ) 549 50100 124 2545 s | UMM 115 | Ummon 1 | Cmisen  17s
74500 .50 745204 325 T T 5N Lu x4 selw : i y
1502 50 743 745251 145 REDEE o i s Lepin ST El £ a0 | thar o LE | Uit L% | LMamT L4
74503 .50 745133 55 745253 1.45 * pi E . B 16 pin ST 30 3] = LMK 3.95 3821 .79 wmane 2.05
74504 5 | usin o | mse 135 pIfCE 22 i) A | wpinsT x kS S | umimen 1 | umsun 195 | cmane 225
s s | rasis 119 | msse 13 o -8 % i 2 pin ST . s G | LMBSN L | LMIENG 12| Lm#kel 225
1508 0 | 1s1% 1% | nss0 » 0l = 3 - 28 pin ST Y %0 B | LMamKs L3 | LMBING L5 | LMIIBN 29
14509 50 | nsus Is | usmo 295 | Zemln B = 2 | %oinsT 1 12 on || e 0D || G B || Ry, &
7810 %0 | nsim L3 | sz s pialce 3 . 3% ©pin ST s s I» | LMios 1 | LM @ | Lmascn 128
nsl 0 | s s | nsamse s e oiehic = = X LmaTs 15 O & LhzaN L8
4S5 .50 MS15) 1.3 45373 39 g i y o WIRE WRAP SOCKETS iy ¥ i T
74520 s | nsis 13 | usim 349 OpDED £ 82 81 ol (GOLD) LEVEL %3 LM320T-15 125 | TLEMCN 48 | (miisn 335
ns2 .50 745157 L3 745387 5.95 { LM323K5  5.95 TLeECP LB LMBIEN 395
M2 50 745158 15 4SATY 1995 SOLDERTAIL (GOLD} th 124 50-100 txagz .z zg:;g: f': :g:::za ;g
s % | usiu 159 | Msame 1935 . . X
7540 % | nsis 159 | M3t 1995 S BERE B ] © | Cmnine  3ss | NESHH 395 | RCANTK 535
74851 50 45188 495 RE 2195 1-4 %49 50-100 14 pin WW n o7 LM334Z 1.3 NES%H 6.00 RCAIISTK 543
14564 o 195 | Msa®e 219% | gpinsg  .» ) 3 | plmww s X B ||EEE BB BB &
nses 50 | nsis Les | mssmr 785 | epinsa ¥ as a Boinww % % m | Lvswz 1| MR i Bl siss
HsH x| usis ass | mssn= 795 | gpinse s o | 2pinww 1B 18 A || s 2 | R %Y || &8 &
74586 79 | msuo 295 | mssmr 185 | ppinsg @ 5 a | zomww 1@ L3 i || P BB (| R || B8R &
us12 7 | s 295 | Tassme 1995 2 6in 5G 1 = I Hpimww  L® iz 1E | wmuk ess | LMssen 99 | LMINN 1.9
75113 . 145242 15 745540 318 2 pin SG 110 100 ‘%0 Bpin WW 169 I's3 L3 LMaxN 99 | NESGAN 395 LMI%0ON .49
nsi B | msus 32 | msea 315 | %pinsG L5 L4 1% | dpinww 219 199 e [[FEes B || 228 8| 58 5
- o .. of o
LIMITED AVAILABILITY ON THESE PROMS 40 pin 5G L% 1.59 145 wpinww 22 2.0 189§ Cmuoxas 13 | Cmserv L | msasien »
CANIH 218 CANSIN  3.75
caaH 3% | CA—LINEAR| Caxsen 395 / s s 0 sso s o c c 0 co
Samar 32 camxn 3% |1/4 WATT RESISTOR ASSORTMENTS -5% APACITOR CORNER
CAMEN 13 | casmsin 200 | CAloH 125 10 Ohm 12 Onm 15 Ohm 18 Ohm 22 Ohm 50 VOLT CERAMIC DISC CAPACITORS
g:ﬁ: ;g gmﬂﬂx 200 gAJlﬂ;: l.g ASST. 1 Sea. 27 Ohm 33 Ohm 39 Ohm 47 Ohm $ Ohm __ 50pes. _ $1.95 yaiue 19 1091 Ve 099 100+
. A083 . AMO £ 0 .00 o e
caxeoH 1.2 | caxen 85 | camoon 350 68 Onm 82 Ohm 100 Ohm 120 Ohm 10 Ohm 2 bf % QOuF 8 %6 B
ASST.2 _ Ses. 180 Ohm 220 Ohm 270 Ohm 330 Ohm 90 Ohm __ 50pes.  $1.95 | &7 o1 06 01 8 06 05
CO4000 » cown » COCALEICITEICHINEICILD I3 151 X _82 X Y ; % 8; =
C o0l » CD-CMOS CDi0ss ‘» ASST.3  Sea. 12K LSK LBK 22K 20K sopes. $1.95 | amwor K "3 5 10
cownz » CD40% 249 13K 39K ATK SEK 63K e 10V :;LT MVLAR FILM CAPACITORS -
[~ . B 001m o 022 K
T2 B = o | EF | ASST.4_ Sea 82K K 2K ISk 1K sopes.  $1.95 | Qpmi 13 el dH $B &
C D00 ‘® | Cow ool R Dace el K Ik B[R Bk 4K P oorme 1z }g o | dme @3
LE S| &= B &R B SST-S TS ad: = Iy g 2% DIPPED TANTA LUMS (Solld) CAPACITORS
cou % | coewe 1m | cosu 395 v R ;o i #l H H
co4013 % | Coswr 250 | cossis 295 | ASST-6 Sea 90) N 700 SN S60)< SN G0 (M 201 sopes. $1.95 | B2y u J.%v R
cosl 19 | coss 1% | cossie 149 M L2M 15M 18M  22M 3/BV 3 sy @ %
co4ol5 119 [ coag © | coss 1.9 | ASST.7 Sea. 2IM  33M_ 39M  4TM_ S6M sopes.  $1.95 | 475y I 6.8/28v : 8
Comn i | Coum h | o % | ASST.8R Includes Resistor Assts. 1-7 (350 pcs.) $10.95 e omv B % aw '3 2
K B OB &8 B : : pes. -95 ea. | R ALUMINGM ELECTROLYTIC CAPACITORS
CD4019 ) CDWs3 1.19 cosR L1 $10.00 Min. Order — U.S. Funds Only Spec Shuns — 25¢ Axisl Lead Radial Lead
C D400 119 CD40s6 295 CO4s9 1.95 | Calif. Residents Add 6% Sales Tax 1981 Catalog Available — Send 41¢ stamp l‘;gg: . }; . g -:;IZSV 2 E }§
CD4021 1L® COW59 9.95 CD4543 2.7 | Postage— Add 5% plus$1 Insurance 3.3/500 aoas |1 51z
€Dz 119 | coweo 149 | cossb2 1195 47 a8 a5 1 6 4 13
c D2 2 € D456 B CD4sss EN] BT e PHONE 1025V 8 s 1 oas s
CDwe | coass » | coess 20 1050w a9 06 a2 TSNP
DM 23 | cooss s | cowa 195 ORDERS 25V Q9 6 02 g6 ax 3
C D402 295 cp4n % CcDaTM 19 WELCOME sy - ] BB
cDw27 ] cDW71 45 MCI4403 1495 {415) 592.8007 | 41sev 2 =3 2 a3
coe2s 8 | cown 49 | MClal0 1485 ELECTRONICS : 25 % A 2 ds
Coun 19 | cown 2 [ mcuar s wioy Al 3 2
D402 4 | cowrn 3 | mcmi s 202V 9. qr
O%0s ¥ S i || B8 48 MAIL ORDER ELECTRONICS — WORLDWIDE TV B
CD4040 149 CD408l » MC14433 1395 1355 SHOREWAY ROAD, BELMONT, CA 94002 ‘lf-?n"'f,s <P :3 g‘l };
12/80 PRICES SUBJECT TO CHANGE Bolev  ® W €27
POPULAR ELECTRONICS
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National

Clock Modules

Jumbo 6-Digit Clock Kit

« Four ,630"ht. and two .300"ht.
common anode displays
¢ Uses MM5314 clock chip
* Swi for hours, minutss and hold f
« Hours easily viewable to 30 feet
* Simulated walnut case
« 118VAC aperation
« 12 or 24 hour operstion
o includes all components, case and wall transformer
« Size: 6% x 3-1/8" x 1%~

JE747..............829.95

COMPUTER CUBE™
[ ~ e

COMPUTER CRT MONITOR & ACCESSORY CASE
«0One piece heavy duty molded construction

« Smoke colored acrylic front cover (removable)

holds CRT and allows room for 2 Apple
below shelt

les provided in bottom of case tor sddition
od.

sn hole positioned above Apple motherboard location.
cokup cables can be run through other 2 holes.

ase sccommodates most B&W snd Cotor uncased CRT
onitors mads by Motorola, Bsll Bros., Zenith, Sanyo,
nasonic, Hitachi, stc. or any monitor that will fit into
3/8"H % 14%"'W x 13%"D space.

P16 x 16" x 16" O.D., 14% ' H x 14%" "W x 13%*1.0.
ht: approximately 12 Ibs.

monitor fan and disk drives not included.

CUBE-1...........$99.95

s
RT

tch Apple II & III{Lt. beige, textured finish)

TRS-80
16K Conversion Kit

Expand your 4K TRS-80 System to 16K.

Kit comes compiete with:

* 8 each MM5290-2 (UPD416) {16K Dynamic Rams)
{250NS or less}

* Documantation for conversion

TRS-16K ...........$49.95

ahouc odules| MICROPROCESSOR COMPONENTS
AUTOMOTIVE/ | ——g080A/8080A SUPPORT DEVICES DATA ACQUISITION (CONTINUED) ——
INSTRUMENT INSK0A  CPU 630 | ADCOMSCCN 98It A/D Convertar (-Ch. Mult ) 5.3
CcLOCK opeziz 481t Input/Oulput 328 | ADCIICEN 18It A/D Converter (16-CN. Mult.)  10.9%
APPLICATIONS: oPR2l Sriority Intereunl Control 495 | DACIWLCN  10-811D/A Conv. Micro. Comp. (AG8%| 1395
LICAT : oFe2ls B1-Olrectional Bus Oriver 34 | DACIMLCN  10-81tD/A Conv.
- DPazM Clock Genarator/Orivar % | pacimencN
g tve 14 | DACK2LEN
ot Controller/Bus Oniver s | oaciznen
o Aircrafr-merine clks. | opes Systam Controtler 5% | comsin £-Channa! Muttislexer L1
* 12VOC oper. instru. | INSER 0 Expander for 4 Serier 9% | AvsI0 WK BAUD UART 395
o Portsbie/battery Nsez0 Asynchronous Comm, Element 1638 RAM'S
o [ .- Fraspts
Features:Bright 0.3" green display. Internal crystal time- | oreass Prog. Paripnersl 170 (PPIT 0.5 ;::i ) (CACLD o
base. ¢ 0.5 sec./day accur. Auto.display brightness control :x Gl C°|"é'°"m , :}: pet H2ex1 Static s
logic. Display color filterable to biue, blue-green, green &i | ooen e A e v | 2L 1aexl Static L3
yellow. Complete —just add switches and lens. oPa Prog. Keyboara/Oitoley Intertacs 1996 [ 2141 (sl 564 Statle bl
e Octal Bus Receiver o | 202 BE=gStanic[ MO o
MA1003Module .............516.95 |omms  systam Timing Elamem o |21 1844 Stotic eans %
OPa 4811 8i-Olreciions Receiver s | AL ot o Boney 5
MA1023 .7" Low Cost Digital LED Clock Module  8.95 gm :::: ittt oty 1% maes 10244 Static X0ns Low Power 2
MA1026 Dig.LED Alarm Clock/Thermometer 18.95 an 16,384x1 Dy namic $50ns {houre marked) 4.38
MAGE036 .3 Low Cost Digital LED Clock/Timer  6.95 " SEODAS'%OO SUPPORT DEVICES — »:;:un ;I.:ls::::‘m- |:::
MA1002 5" LED Display Dig. Clock & Xformer  9.95 mamwcn Y e G M 15 :::: m’}'cf’,’n'lﬁl‘ Fuity Oscosea
rs Ic RAM 55
MMS0/207  40%x) Dynamic
Z National Semiconductor e B tenot oo o | MMSZJ2(41M) WK Dynomic. 20ns (UPD4M)
MoLE  Iolent Bt ROM (MESANE Joss | MMSALIIA 8K Dyn. 200 (lower in of MMB2NG)
weass Asynchronous Comm. Amspter oos | 7 1624 Statlc
WMCHSZ Synchronous Serlal Dale Adsoter 695 [ UPD/Re? 8 Bynemic ib-eln
MCIa 04000p3 Digitel MODEM s
MCEN2 Moon0s ModuItor 1298 | TSl (5003
MCWDA  Qued 1Stete Bus. Trens. (MCITH) 2.3 PROMS/EPROMS
1ma 2K UV Erasabie PROM 55
MICROPROCESSOR CHIPS o eane -
MM5290J-2 (MKk4a116/UPD416). . . $6.95 each |zwme) ~ ceu mxamn) amnn 1m | 7 Yo 0 ROM 14V, <3, +12v) o
16K DYNAMIC RAM (150NS) ‘z::: {180.1) g:: {MKMIONS) (AMHZ) ::: WHIteNBIETI WK EPROM (Singla +5V) 1.5
{8 EACH $49.95) {100 EACH $550.00/1ot) Py o0 e I (BINTI 12K EPROM "
TOMEOIAGE CPU-BIt Sice (Com, Temo. Gradel 185 | 1203 oo L ey
MM5298J-3A .............$53.2503Ch |ucsum  mpuw/Ciock (8 Bytes amory) 1188 | mezunsiss)  32xs PROM (Ooan Cotiscton [y
8K DYNAMIC RAM (LOW HALF OF MM5290J) 200NS ::w: ::‘:::;:‘:::";‘::1‘“’5 ] ’l‘-: 2sus 4% BiDolsr PROM "y
X 1t 180y tes X 4 Tel: » ¢
{8 EACH $23.95) {100 EACH $250.00/lo01) =) QORI OR o |asameam s e Bipoier PROM ::.:
MM2114-3 $5.05 each |misemn  cruweyie aau 2 T
IRV EEEEEEEE: =B cPu i
4K STATIC RAM [300NS) INS#0 cPuU—ls-Bit n.9s | BN Cheractar Generator (Uoper Cime) 9.8
(8 EACH $43.95) [100 EACH $450.00/lot) TMSMGIL  MPU—IS-BI bt il :ﬁ;‘-" ::::: {lower Case} I;':
MM2114L-3 .......covvntn $6.25 each SHIFT REGISTERS MMSZION 20081t Aesa Only Memory X
4K STATIC RAM {LOW POWER 300NS) He GBI % [———NMOS READ ONLY MEMORIES
{8 EACH $44.95) {100 EACH $4756.00/lot) MM Cual 100-Bit Static 0 | MCMlon aazva ASCHIShItt ool /O ey ns
CErD St | Momesor  a2xaxr Matn symool & pictures 1230
B T e eloye s 15 | mcmemoe  1mxaxr aiona. contricner Ger. 1080
MMS01) 10401t 1 )
EPROM Erasing Lamp [wem.,  Sneoms % | MICROPROCESSOR MANUALS
MMSOUN  Octal 2081t .95 | M-COPUGY User Manual 760
— m"‘vm"m‘) :;“; "“‘;‘ \ :-: M50 Uter manual 5.00
- asmic
| BN Hex 328t Static “ SPECIAL FUNCTION
' v Ousl 13281t Statkc 29 | oswascn Oual MOS Clack Driver 5M2) 1%,
maev 284t Oy nemic = | oswcacN Dual MOS Clock Driver (MZ) 1%
sav 1026-81 Dynamic 295 | INsITTING Flappy Disc Controlier s
« anv Ous) 236-8it Static. 298 | INSHSIN Communication CRID .
anv Dual 250-BIt Static w0 | MMssIeN Microprocasior Raal Time Clock 5.9
awv Qual ¥0-8it Static 400 | MMSEIUN MIcroprocatsor Compativle Clock 119§
P Quaa K081t Statkc 2% | copen Microcontrollar with 6:Digit RAM 6.9
mipc Fifo (Dual ©) - ano Direct LED Drive
« Erases 2708, 2716, 17024, 5203Q, 5204Q, etc. copuzmn Microcontroler with 6-Digh RAM 7.6
P I P ‘ —————DATA ACQUISITION & Direct LED Orive w/N Buss (nt,
: Erases up to 4 ‘h'p'.:;:::"fo .'"““‘":f —— AFIICN  Universal Active Fiiter 2.5% s | copann 12309, VAC Fluor. Driver 20 pin pke.) 123
ne inch. AF121-1C) Touch Tone Low Pass F ltar 19.%
* Special foam liner static build-up. | AFizIC) Touch Tone Low Pass Fetter ne AvaTE LEP:"‘?"N'E"(:(:YYB.O:“D g"'rs ]
« Built-in safety lock to prevent UV exposure LMXSAH  Super Gain Op Amb 100 | oy sammy ecarte e o 1098
2 Ao b manz Constant Currant Sowrce 10 | AV B .
« Compact — only 7-6/8" x 2:7/8" x 2 LMz Temoarsture Tranauces Y Poeees L or .
« Complete with holding tray for 4 chips. LFIN  JFET Input Op Amo L0 ST G LT &
Crmn Samole & Moid AmpNItiers 1 | oo o o ey o
LM Temp. Como. Prec. Ref. ¢.5pom/C" 495 :WU g El\‘oﬂll (46 koys) (X
- e e .50 AOCHIILCN 3-8it A/D Convarter () LSB) A | e s i 4
DACOKSLCN 8-8it D/A Convarter ©.72% Lin.) 23 | usmen A e ey O

6-Digit Clock Kit

s Bright .300 h1. comm. cath-
ode displsy

*Uses MMS5314 clock chip

*Switches for hours, minutes
and hold modes

«Hrs. easily viswable to 20 ft.

*Simulated walnut cese

#115 VAC operation

#12 Or 24 hr. Operastion

sincl. all components, case &
wall transformer

*Size: 6% x 3-1/8" x 1%¥"

JE701................$19.95

CONSTRUCTION:

~

ey

DESIGNERS’ SERIES
Blank Desk-Top Electronic Enclosures

N|§h strength epoxy molded
end pieces in mocha brown
finish,

Sliding rear/bottom panel for
service and component ac-
cassibility.

Top /bottom panels.0B0 thk
alum. Alodine type 1200
finish (gold tint color) for

best paint adhesion after
modification,
® Vented top and bottom

panels for cooling efficiency.

Ri?id construction provides
vnlimited applications

/

Regulated Powgr Supply

Uses LM309K. Heat sink
provided. PC board con- —~
struction. Provides a solid —
1 amp @ 5 volts. Can supply up
to :5V, +9V and :12V with
JE205 Adapter. includes compo-
nents, hardware and instructions.
Size: 3% x 5" x 2"H

JE200........$14.95

ADAPTER BOARD
— Adapts to JE200—
+5V, +9V and 12V

N |
DC/DC converter with +5V input, Toriodal hi-
speed switching XMFR. Short circuit protection.
PC board construction, Piggy-back to JE 200
board. Size: 3%’ x 2" x 9/16"H

QEZOS................312.95

The “DTE" Biank Desk Top Electronic Enclosuresare
today's modern computer equipment and can be used in hoth industrial and home. The
end pieces are precision molded with an internal slot {all around) to accept bothtop and
bottom panels. The panels are then fastened to %™ thick tabs inside the end pieces to
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/
bottom panel slides back on slotted tracks while the rest of the enclosure remains in-
tact. Different panel widths may be used while maintaining a common profile autline.
The molded end piecss can also be painted to match any panel color scheme.

d to blend and

JE610 ASCII
Encoded Keyboard Kit

The JEE10 ASCI) Keyboard Kit can be interfaced into
most any computer sy . The kit comes complete
with an industrial keyboard switch assambly
(62-keys), IC's, sockets, connector, electronic compo-
nents end a doublesided printed wiring board. The
keyboard sssembly requires +5V @ 150mA and —12V
@® 10 mA for operation. Feat : 60 keys ge te the
126 cheracters, upper and lower case ASCI! set. Fully
buffered. Two user-define keys provided for custom
applications. Caps lock for upper-casa-only alphs charac.
ters. Uthizes a 2376 (40-pin) encoder read-only memory
chip. Outputs directly compstible with TTL/DTL or
MOS logic arrays. Easy interfacing with a8 16-pin dip or

J.E‘g;.()o“;::::ol included) $7g-95

K62 (Keyboardonly) .........$34.95

Desk-Top Enclosure for
JE610 ASCIi Encoded Keyboard Kit
Compact desk-top Colot i d de-
signer’s case with light tan aluminum panels and molded

end pieces in mocha brown. Includes mounting hardware.
Size: 3%"'H x 14%"W x 8%"'D.

DTE-AK ....................$49.95
SPECIAL: JEB10/DTE-AK PURCHASED TOGETHER
(Value $128.80) . ... .... ...8124.95

12/80

Enclosure Panel
Modesl No. Width PRICE
DTE-8 8.00" $29.95
DTE-11 10.65" $32.95
&%) DTE-14 14.00" $34.95
$10,00 Min, Order — U.S. Funds Only Spec Sheets — 26¢
Calif, R ents Add 6% Sales Tax 1981 Catalog Available — Send 4 1¢ stamp

Postage — Add 5% plus $1 Insurance

v
ameco .

(415) 592-8087

LECTRONICS

MAIL ORDER ELECTRONICS — WORLDWIDE
1355 SHOREWAY ROAD, BELMONT, CA 94002
PRICES SUBJECT TO CHANGE

JEGOO
Hexadecimal Encoder Kit

A \

FULL 8-BIT
LATCHED OUTPUT
19-KEY KEYBOARD

The JEGOO Encoder Keyboard Kit provides two seps)
hexadecimal digits produced from sequantial key en
to ellow direct p for B:bit P!

or B:bit mamory circuits. Three additional kays are pro-
vided for user operstions with one having s bistable
output availsble. The outputs are latched and monitored
with 9 LED readouts. Also included is a key entry strobe.
Features: Full B-bit lstched output for microprocessor
use. Three user-dafin® keys with One being bistable
operstion. Debounce circuit provided for all 19 ke
9 LED readouts to verify entrles. Easy Iintarfacing with
standard 16-pin IC connector. Only +5VDC required
for operation.

JE600 {Case not included} $59.95

K19 (Keyboardonly) .........%$14.95

Desk-Top Enclosure for
JEG00 Hexadecimal Keyboard Kit
Compact desk-top exclosure: Color-coordinated de-
signer’s case light tan aluminum panels and molided
[1 ces in mocha brown. Includes mounting hardware.
Size: 3%"H x 8% "W x 8%"D.

DTEHK ......oovevnee......844.95
SPECIAL: JEGOO/DTE-HK PURCHASED TOGETHER
(Value $104.90) ... ........... $99.95

DECEMBER 1980
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ELECTRONICS, Inc.
Wl PO Box 401244P Garland TX 75040
! 214 - 278-3553

The Greatest Breakthrough
In Electronic Music Ever!

Ne"' Super Music Maker Kit
Now you can play hundreds of songs using the Bullet Super
Music Maker. The wunit features a single faclory
programmed microprocessor IC that comes with 20 pre-
programmed short lunes. By adding the additional PROMS
{2708's) the system can be expanded to play up to 1000
notes per PROM. Just think a compact elecironic
instrument Ihat will play dozens. hundreds or even
thousands of selectlons of music. The kit comes with all
electronic components (less the PROM), and a drilled,
plated and screened PC Board which measures 4" x 4%".
The 7 watt amplitier section is on the same PC board and

drives an B ohm speaker {not included), from a whisper to
q ear splitting volume Since the unit works on 12 VDC or 12

VAC*, vehicle or portable operation is possible. Whal do
you get for $23.50? Everything but a speaker, transtormer,
case, swltches, and PROM. Additional 2708 albums
containing popular tunes are avallabie for $15.00 each or
you can program your own PROMS using information
provided with the kit instructions. Lists of available PROM
alburgs are available on request. {Nole: Unit plays
selectronic music one note at a time. it is not possible to play
chords or a melody with harmony simultaneously.)

Super Music Machine Kit $23.50
DIP Switches (One 8 pes., One 5 pos.)  2.00/sel
Molded Plastic Case 6.50

“Unit requires transformer for operation on 117VAC.
Transformer should be 12V @ 1A secondary. Not available
from Bullet

Sound Effects Kit $18.50

The SE-01 Sound Eftects KItis a complele kit; all youneed to build
a programmabie sound effects machine except a batlery and
speaker. Our kit is designed to really ring oul the TI 76477 Sound
Chip. Only the SE-01 provides you with addiliona} circuitry that
includes a3 PULSE GENERATOR, MUX OSCILLATOR and
COMPARITOR 10 make more complex sounds a snap We help
you n building the kit with a clear, easy-10-follow construction
manual and we show you how to easiy program the unit, Other
{| ceaters will sell you the chip or a “kit” of parts but you are on your
Own 10 do the mosi difficult part. .make neal sounds! Within a short
lime after you build the SE-01 you can easily create Gunshots,
Explosions, Space Sounds. Steam Trains and much more We
think the Bullel SE-01 15 the best deal on the market but don't ask
' us. ask the 15,000 happy SE-O1 owners!
Complete Kt With Quality Piated PC Board
t {Less battery & speaker)
[?

$18.50

7 Watt Audio Amp Kit $5.95

SMALL. SINGLE. HYBRID IC AND COMPONENTSFITON A
2" x3" PCBOARD (INCLUDED). RUNS ON 12VDC. GREAT
FOR ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP.
LESS THAN 3% THD @5 WATTS. COMPATIBLE WITH SE-
01 SOUND KIT.

AY3-8910 PROGRAMMABLE SOUND GENERATOR

The AY3-8310 is a 40 pin LS| chip with three oscillators, three
controls, prog noise g of. three
mixers, an envelope generalor, and three D/A converters that
are controlied by 8 BIT WORDS. No external pots or caps
required, This chip hooked 10 an B bil microprocessor chip or
Buss (808C. Z80. 6800 etc.) can be software controlled to
produce atmost any sound. It will play three note chords. make
bangs. whistles, sirens. gunshots, explosions, bleets, whines.
or grunts. In addilion, it has provisions to control its own
memory chips with two IO ports. The chip requires +5V @
75ma and a TTL clock i A truty i
circuit.

$14.95 W/Baslc Spec Sheet (4 pages)
60 page manual with S-100 interface instructions and
several proagramming examples. $3.00 extra

TRANSFORMER
A good transtormer for TTL, linear.

200V 4A SCR [

e and smaller computer sylems

Sensitive Prumary 147" #%  Sec 1 1SV@1A
Gate Sec 2 15V tA Sec 83 SV@PA

7/31 oo Sizer 2131225 Wi 15 Ibs

Contituction Open Fem w/Mi ang. wire

{| Special Purchase ﬁ['/

Order BES-0025 Order BET-0005

$2.95

1

THE PERFECT TRANSFORMER
117VAC primary. 12VAC secondary @ 200ma
Great for all your CMOS, or low power TTL
projects. PC board mount.

99¢ ea. 3/$2.50
Size: 1.5" Wx 1.25" D x 1.25" H

2, COMPONENTS

*INDICATES ITEM IS "HOUSE NUMBERED™

301 0P AMP B LEAD CAN 37100  TIP30 TAB PNP POWER
723 Y/ULY REG, 10 LEAD CAN 38 “MCI3S1P FM IF, DISC tC
723 14 PIN DIP 50 TLAD0 BAR GRAPH DAIVER

741 GP AMP MINI DIP 4/1.10 7805 5V 1A REGULATOR
30.000 @ 15¢ DBMPUTEEN)}ERADE 210 “TAMOS '4A 5V REG gu -5

ZN“ﬂZgNP COMPLIM 8/100 LM3911 TEMP. TRANSOUCER
2NBZB P.U.T. W/SPEL! ] IC
LM380 2W AUDID IC W/SPECS 109  LM3302 QUAD COMPARATOR I
LM377 DUAL LM380 W/SPECS 250 5553 TIMER IC
LM3900 QUAD NDRYDI P B3 "MC3401 QUAD NORTON AMP
LM324 QUAD 0P M 35 MC3340 ELECTRONIC
7812 1A 12V 95 ALTERNATOR W/SPECS
IL-1 BPTO (SDLATOR MIN DIP 60 y
“MEM 631 DUAL GATE MOSFET. LED'S
DIODE PROTECTED. SIMILAR JUMBO GREEN
U624 YARIcAP pooE 10 k0 35 MEOILN 880
Myl ICAP DI0DI
IN5148 VARICAP 0100E MEDILUM GRN OR YELLOW
A7 PF0 NOM. 31 RATIO 49 BIPOLAR
LM317Y ADJUSTABLE 1A REG 250 Tw0 COLOR REO/GRN

Call or write for FREE catalog.
POLICIES
NO C.0.D.'s SEND CHECK, MONEY ORDER. CREDIT CARD »
ADD 5% FOR SHIPPING. TX. RES. ADD 5% TAX. FOREIGN
ORDERS (EXCEPT CANADA) ADD 10% (20% AIRMAIL)
U.S. FUNDS ONLY
PHONE ORDERS ON MASTER CHARGE & VISA ONLY
(214) 275-4.53
e e Y

e
e

[

DECEMBER
MEMORY SPECIALS

211 450ns  2.49 2708 450ns  6.25
2102-1  450ns .99 2716 450ns 14.95
21L02-1 450ns  1.29 2732 450ns 49.95
2112 450ns 2.9 2650 12.95
2114 450ns 4.9 2-80 9.95
4116 200ns 599 8080A 3.95

4116 250ns 8/39.95
OTHER SPECIALS

2N3055  10/6.99 LM723 10/3.99
95H90 7.99 LM741 10/2.99
8038 3.99 7805 10/7.99
LM380 5/4.59 7812 10/7.99
LM555 10/3.49 RED LED 100/7.99
LM556 5/3.49 GREEN LED 50/6.99
LM565 5/3.99 MAN 72 CA .3 10/7.99

LM567 4/4.99 MAN 74 CC .3 10/7.99

LS SERIES

741500 .32 741585 1.23 7415175 1.09
741502 .38 741586 45 7415191 .3
74L504 .35 741593 71 745195 1.39
74L508 .38 741595 1.11 7415221 128
74L510 .32 7415709 49 74LS240 1.89
74L520 .35 74L5138 79 7415241 1.89
74L530 .35 7415139 79 7405244 179
741832 .39 7415151 79 7415283 1.03
741538 .39 7415153 79 7415298 1,24
74L542 79 74LS157 .79 7415367 .99
74L551 .35 7415158 .82 7415368 99
741554 .35 74L5161 .99 7418373 185
741873 .44 7415163 .99 7418374  1.8%

741574 74LS174 119 74LS377

TERMS: Include $2.00 for shipping. $10.00
minimum order. Send SASE for com

plete catalog

JDR MICRODEVICES, INC.
1101 South Winchester Bivd.
San Jose, California 95128
408 247-4852
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XENON STROBE TUBE
& TRIGGER COIL

STROBE LIGHT
SCHEMATICS INCLUDEQ

c2a081 175 [T
SOUND EFFECTS GENERATOR BASIC KIT

Now 1T's POSSIBLE TO BUILD YOUR OWN SOUND EFFECTS CENERATOR
WITHOUT SPENDING A FORTUNE. WE SUPPLY YOU w1TH THE T176177
SOUND CHIP PLUS AN ETCHED AND DRILLED CLASS £POXY PC 60aRD
WITH SCHEMATIC AND LAYOUT INSTRUCTIONS. TWIS OARD MAKES

IT SIMPLE 10 BUILO A CENERATOR CAPABLE OF PHASER SOUNDS

SUPPLY & FEw STANDARD RESISTORS, CAPACITORS, SwiVCHES, POTS,
SPEAKER, 2K2222 TRANSISTOR twp SV BATTERY.
BaS1C XIT CONTAINING .
RO

C23883
$ 1176477, PC soa
ONLY ©5 Q8 o iwsTRUCT IowS,

2N2222 TRANSISTOR FOR ABOVE

C2388% .39 EacH

Battory agasaies

ELECTRONIC WARNING FLASHER XITS

e
Burmi o ligar  sossonemat
v 1 ow sacont o

8VDC MODEL

c23808 58 12VDC MODEL

3VDC MODEL
c23207 3¢ gg

ELECTRONIC
STROBOSCOPE KIT

C€23976 510.895

THEMENLOUS 410 FOR TROUBLESKOOT ING ‘
OR DEMONSTRATING OPTICAL PHENOMENA,
OPTICALLY STOPS OTION OF FANS, WHEELS,
PULLEYS, FLYWHEELS, £1C. THE STROBOSCOPE OPER-
ATES FROM STANGARD |15¥AC AND FEATURES BRIGHT
XENON FLASH TURE ahp 1C OE£S1CN, CONTINUDUSLY
VARIASLE FLASH RATE FROM 1O0-5000RPM, ThE ki¥
COMES WiTH ALL COMPOMENTS iNCLULING PC poaRD,
LINE cORD ann knoB. DOES nOT INCLUDE casE.
S12€ oF v0aRD: 3 1/2" x U 3/WIL.
-— -

120 VAC L

Xenon ﬁ :@)
A1

C24070
$29.95

Wheel of ,
Fortune A

Strobe Kit

*Minimum order $5.00
* Please include §1.00 for postage
* Visa, MC and COD accepted

* Phone orders are welcome

HANEY
electronics inc

P.0. BOX 27038, DENVER, CO. 80227 (303} 7815750
Send for our free giant catalog of unique items It
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Save on Calculators
(ﬁﬁ HEWLETT

PACKARD

“Olympic Sales Co is the largest
Hewlett-Packard dealer in the
world, ask HP.
HP-41C Scientific
Card Reader for 41C

239.95
178.95

Printer for HP-41C 309.95

Optical WAND for 41C 12.95

Memory Module for 41C 3395

HP-34C Scientific 124.95

HP-38C Business 12495

NP-33g Sclentific 9895 HP-85 COMPUTER
HP-37€E Bus. Prog 58.95 i
HP-32E Adv. Scientific 5385 ‘;I‘v: '}?‘“A':\!ely‘il:v:sa':;'czlsso:
HP-67 Scientific prog 29795

where. Do not waste money
—buy from us and save.
HP-85—Graphic Plotters—
Letter quality printers—16K
Memory modules—Software,
etc. (coming soon: 8 models
of Disk Drives tor HP-85}
HP-85 ROM.

HP-97 Scient prog printing  579.95

“C" stands for continuous memory.

We carry an enormous stock of HP goods
and HP accessories at all times.

One year guarantee by HP on all caics,
90 days on computers All units complete

TEXAS INSTRUMENTS 5 matn Marer 3295
TI-58/59 Libraries 33 95 MBA 59.95
T1-5040 printer  89.95 TI.55 34.50 Bus. Analyst i 4335
TI-5015 printer  63.95 TI.50 34.50 Bus. Analyst | 2095
TI-5213 pratr 160.00 T30 17.85 Speak and Spell 5835
TI-5215 pratr 175.00 TI-l36 2475 Speak and Read 66,95
TI-5217 pratr 190.00 TI-59 208.95 Speak and Math ~ 73.95
TI-5219 pratr 205.00 TI-58C 98.95 Language Tutor  159.95
PC-100C 159.95 TI-57 4985 8usiness Card 3850
PC-100A 169.95 TI-5100 39.95 [nvestment Analyst 48.95

—
SPEclALS Computers al unbeatable prices
APPLE !l Computer e comenem
Peripherals, accessories, software
tor immediate delivery and the
lowest prices. Call us. We carry a8
huge inventory of Apple Products
16K-32K-48K. Disk Drives. Monitors,
Graphic Tablets, Pascal, Fortran,
DOS. 3.3 Silentype printers and on
and on.

TEXAS INSTRUMENTS Computer

93/4 Computer console  689.95 Mattel Race Hrse Anlysr Comput  119.95
12 Color Monitor 369.95 Sony Walkmn/Sndbout Stero plyer 169.95
ATARI 800 16X Computer 799.95 Sony TCS 300 Walkmn recrds/plays 18895
ATARI 400 8K Computer 46335 Cralg transltor doubl capac MIDOSE 133,95
Mattel Intelf TV gme 2609 239.95 BSR X 10 Timer 59.95- Contrlir comnd 33.95
Sharp+ S.C.M. < Royal « Vicior « Canon - Casio « Pearlcorder Sony « RCA

Prices f.o.b. LA. Minimum freight & handling charge-—$4.95. In CA, add 6%
sales tax. Goods subject to availability. We'll beat any advertised price if
competitor has goods on hand.

VISA Request our 130 page catalog in writing -
Outside CA. toll Iree  800-421-8045
2 In CA Call below #°s Call Mon, - Sat, 7AM - §PM . P

OLYMPIC SALES COMPANY. INC.
216 South Oxtord Avenue - P.0. Box 74545 = Los Angeles, CA 90004
(213} 381-3911 or {213} 381-1202 - Telex 67-3477

We are now taking orders lor
Apple Il Systems. First come,
first served.

Call us about Apple il
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BEAT HIGH GAS PRICES!

FREE| 1

gookiet |

.

Electrify Your Bike!

PEDALPOWER exciting new bike drive tames tough
hills. Be independent. Shop when you want. Fits all
Bikes, Adult Trikes. Installs In minutes. Thousands
sold. Recharges overnite. Travels 100 miles for a
dime. Get your exercise without strain. Pedal easity
with motor engaged to help improve your health.
Visit friends. Travel to work or ride for fun. Starts
without pedaling. Noiseless, nonpolluting. Virtually
maintenancefree operation!

CALL TOLL FREE
800-257-7955*

For Free Booklet and Special Offer or write:

General Engines Co.
5962 Mantua Bivd. Sewell, NJ 08080 ]

I “In AK, HI, NJ call collect {609) 468-0270 l

: PEDALPOWER I



Shop Radio Shack

America’s Number 1 “Parts Place™"
No Minimum Order! No Waiting! New Items! All Prime Devices!

Tone-Generating Unique LEDs (& |2 g\ @ | Deluxe Dual-FET
Keypad Module 1 26-Range Multimeter

NEW! 1 695 Perfect for Electronics | | |1 4995

Auto-patch! Remote control circuits!

Produces 12 standard Touch-Tone ™ Or Mode/ Building! l
frequencies. 1.5x2" face. Requires
3757\{%%0" Ui laciodes dat::GBs [&] TriCotor. Red on DC, green on reverse DC,
' and yellow on AC. T- 1% size. 2.2V at 25 mA ] * 10-Megohm
TV Colorburst Cryslal 3.58 MHz 276 035 . o 1.39 Input
272-1310 . 1.99 | p
| Red Flasher CMOS IC and LED in one | Dual Linear
Touch-Tone is a registered trademark package' 3-5VDC. Rate: 5 Hz, 20 mA at 5VDC.
of AT&T. 276-036 1.29 Scales for
= Easy Reading
Ribbon Cable | 'l Quad IC Tlmer » Carrying
& Connectors Handle/
NEW! stand

New! Low As 499 - \ « Ohms Range -

FYYeL Doubler
[&] 40-Pin Card Edge Connector. ( w 99 T VT L
Compatible with many microcom- ‘\ : T I
p.uters 276-1558 ..5.95 = Dual-FET input for maximum accuracy and min-
[8] 40-Conductor Ribb | ’ -
onductor Ribbon Cab e NE 558. Like having four 5558 in one imum circuit loading. 42" mirrored-meter pre

51 278-771 .. ...
e Coiscoh i -ﬂm\. [ iEph iRt hesdibleime romijuc Bec“'fuﬁ’?éﬁ!'123’5’.‘;'&2”?;’33?53’?e%?scEﬁﬂiw
_ displacement type. For easy 1 hour. Output can source or sink up to extra. 22-209 ] " 49.95

hookup to standard RS-232 bus. 200 mA. Operates from 4.5 to 16VDC o
276-1559 . 4.99 J Full specs included. 276-1742 ..2.99 I; Carrying Case. 22-153 AR e 6.95
Submini SPDT | Color-Coded Guide | IC Audio Amplifier Accessories to
B e e 6 33 iri
DIP Relay [ —r— \ — Wrap Up”’ Wiring
— Make Your Car Tape \ o i
— RS WS | pjayer Sound Like New! [T B e
P’ L 4 - S - b - —-
99 3 Q 1 __g;_ 9 _ﬁ E1gR \ — e
- % el
‘F' | , ® @ B et 19 Low As 459
W e
il b f Sk IRE e
5vDC g 1 “ | Lm383/TDA2002. Bulld in (&) spiral Wrap. Neatly bundles long
Coil l | Really handy! Quick big power to your next audio lengths of wire. 5' clear and 5' black. ¥s.
numerical readout of circuit! Provides up to 8 278-1638 . 1.99
resistor, capacitor, and watts RMS with 13.8VDC (8] Hea(-Shnnkable Tubmg Fits over
Only Ysx¥sx746” Contacts rated 1 amp at inductor values and power supply. Overload pro- wire and shrinks when heated. Y8 to 2’
125VAC. Coll reslstance: 56 ohms. tolerances. tected. TO-22C case. dla. sizes. 4" long
275-216 ... ... 271-1210 39¢ 276-703 3.19 : 278-1627 . ....... Setof14,1.59
12V Lamp 16 Axial-Lead Sound Generator 4-Position DIP
o 0 6 . o 0a .
Assemblies Electrolytics Music Synthesizer”1C|
Pkg. || g o,
of 2 =t ﬁy
[ Ky
New! — P Linear/l’L Device
I -
Perfect panel lights. 1 red and $10.94 individual parts vatue! Contains SN76477. Create almost any type of sound 4-position miniature SPST switch for digi-
1 green with snap-in mounting 3 each of 4.7, 10, 47pF:; 2 of 22, music, explosions, phasers, gunshots. Built-in tal or low-current switcning. Ideal for
tabs for V2" diameter hole. 100pF; 1 of 220. 470. 1000uF. pre-amplifier provides line-level output. socket or PC board mounting. Standard
Long 4" leads. Bulbs included. 35WVDC. Includes reusable storage | 6-18VDC. 28-pin DIP. Includes applications .100x.300" DIP centers. Fits 8- pln socket.
272-332 . . Pkg. 2/1.89 | box. 272-604 : .5.95 1 and data. 276-1765 . 4.49 275-1304 : b= . 1.49
I S IR D U smaen —————————

Heavy-Duty Cabinet = 16K Dynamic RAM |— 0 us cou 0
T e [ BONUS COUPON
10 | i

New!
dealers. Quantities are
Ideal for housing your next project. Includes lou-

I o limited, so hurry! |
MM5290-055/4116. 16,384x1 bits in a 16-pin o .
vered top for ventilation, handles for easz carry- DIP. Access time: 250 ns. Refresh: 1ms. Re- I - .

6

|n790 and non- sllp rubber feet. 5Vax9Vax quires + 5. +12, —5¥DC. TTL compatlble With this coupon
270 . ‘ .....1095 | 276-2505 13.

l Save 10% on your purchase
I of items totalling $5 or more I
on thls page. Offer good at

e, ———

®
Prices may vary at individual stores and dealers Rad l° ’haek
WHY WAIT FOR MAIL ORDER DELIVERY?
A DIVISION OF TANDY CCRPORATION - FORT WORTH, TEXAS 76102
IN STOCK Now AT OUR STORE NEAR YOU! OVER 7000 LOCATIONS IN 40 COUNTRIES
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MICROCOMPUTER MART RATE: 1" x 1 Column (1-5/8") $125. 1-1/2" x 1 Column (1-5/8") $187.50. 2" x 1 Column (1-5/8") $250.00. GENERAL INFORMA-
TION: Frequency rates available. Payment must accompany copy except credit card—Am. Ex., Diners, MC, VISA {supply Expiration date)—or accredited ad agency
insertions. Orders are not acknowledged. They will appear in next available issue after receipt. Closing date: 1st of the 2nd month preceding cover date (for example,

April issue closes February 1st). Send order and remittance to MicroComputerMart, POPULAR ELECTRONICS, One Park Avenue, New York, NY 10016. Direct
inquiries to (212) 725-3485. .

(PR SRR s .
ILLINOIS LB/l Automated Equipment Inc.

]
FRE&SOftWRl'e Catalog Offers the following products:
Northstar, M . Dynabyte.
- ren ARTOF for Apple Il o elovideo and ohers.
=

OQutside California: (800) 854-6003

Apple. Hewlett-Packard SALES *SERVICE e LEASING Inside California: (714) 739-4701
hBK Apple Il or Plus, SO Gt 27] 1se NATEasa0 of 4341 W. Commonwaealth, Sulte D,
Disk W/C W/3.3 DOS (201) 283-0600 APPLE ® ATARI ¢ DEC Fullerton, California 92633
Sup-R-Mod . .. $1,695.00 The Plus all PERIPHERALS & SUPPLIES
1891 N. Farnsworth Ave. s moute Open Tuesday through Sunday
Qurora. IL 60505 (312) 851 -38@ VISA and MASTERCHARGE WASHINGTON

RAINBOW COMPUTING, INC.
BUILDING BLOCKS FOR

ok A g MICROCOMPUTER SYSTEMS 3719 Reseda Blvd. TRS-80
.apmc || ! OEOICATED CONTROLLERS Northridge, Ca 91324 OWNERS

ANO TEST EQUIPMENT (213) 349-5560 Get the best information
g available for your computer!
TRS 80 Subscribe to the ORIGINAL
SOFTWARE — TRS-80 User Journal. $16 per
s | ! year. $3. for current sample.
ATARIa OF §-100 selmne 80-US JOURNAL
CCOM l; éJTER PRODUCTS . §§§%§5§?§,‘,’2’:§ WinasToR ,§§°:§ 3 $38 S. an\/ rR e9r 834t{)eS et
e PLUS MUCH MO L] - acoma,
RO T
MW”/ ELECTRONIC CONTROL E A enonuctS | VISA/MC (206)475.2219
9480 T G .
Downers Grove TECHNOLOGY, INC. e f?s.""," Ave E;:»:n;;‘_cdﬂ::gm
136 Ogden Ave., Downers Plaza 763 Ramsey Avenue e — TEXAS
(312) 964-7762 Hillside, New Jersey 07205
"YOUR PERSONAL COMPUTER STORE™ (201) 686-8080
Parallel Printer Interface
for the ATARI 400/800
PENNSYLVANIA NEW YORK Connects to controller jacks 3 + 4
works with BASIC/DOS/ASSEMBLER
Three printer connectors available:
MlCROCOMPUTER 10% With Valid ATARI 400 ATARI 800
® Sales & Service ® UFF This Until Trendcom 100/200  A4P-1 ABP-1 ‘ : y ;’;
Depot repair facilities. Centronics 730/737  A4P-2 ABP-2 = : > hor
Al by ' | 1/81 . iy As a Radio Shack® Authorized
e O e, | | st ony| | S e s & o
d i . ican ({ » +« U
CALDWELL COMPUTER CORP. TRS-80, APPLE. & ATARI SOFTWARE BASE 2. EPSON. COMPAINT ang MICRO: Selcan el thierifor lsss\ b/ axe
P?ZI?‘; 7'5[“9 s:";g;’?‘ AND ALL BOOKS TEK. Order by part number. MC/VISA collected on out-of-state ship-
215 7é2.8900 31 6 Y 10016 f $69.95 CA sales add 6% tax ments. We pay shipping & insur-
(212) 889-8130 J MACROTRONICS, Inc. . *"FOLL FREE 800/531.7466
1125 N. Golden State, I Texas/ga "1""2]"5?“
#10 Turlock, CA 95380 512 -271
NEW HAMPSHIRE (209) 667-2888/634-8888 1117 Conway

Mission, Texas 78572

8o Mirocomputing & DISKETTES

oisc/3

Kiiobaud Micr puting magazines
Call 1ol FREE (800) 2354137 3
TRS-SO Model 1} 63(0 PACIFIC EXCHANGES MART INC Brand new‘ﬁms:szsmnel Kit
pt ALoG $3 400pius frt, L = ® 40-xack MP1 drive w/Percom
F“EEC MAIL ORDER MICROS .WE SPECIALIZE IN Low m::h::kpmiy Og-BD.'p?OL?)‘:J:

COST PRINTERS* cable ® Box of disks w/organizer

y ]D ' r‘d 20 Bor st Mmoo i 03438 m ) Al for the low price of $379.951
———— Call Us For Quotes On Centronics, Ana- P :

“traderark of Percom Data Company inc

dex, Epson And Any Others. Try Us For N
I DlSKE"ES The Best Prices On Diskettes, Cartridges :gé() B_"s"s'ﬁ’é‘“ (8prime 4116
® Northstar ® Apple Call 108l FREE 800) 2354187 And Accessories Second Drive for only $299.95
i ° Centronics Printer 737 (Parallel).. 5825.00 SR Doy Saca food tor 8 Iied wmé
o Sy i PACIFIC EXCHANGES J} | e ol Sl || B
- Call Toil-free 1-800-527-4196
e TRS-80 e Tl 99/4 1840 Lincoln Bivd B A T
® Atari »Santa Monica, CA 90404 ACCESS UNLIMITED
ar CALIFORNIA (213) 450-5911 TSN Shioh. e 01 Gaand, TX 75007
qdﬂ, '— :ooooooooouoo.o.ooooo-:
OHIO SCIENTIFIC The Original Y + EAST TEXAS COMPUTERS, INC. &
MICRO-COMPUTERS : s Microcomputer Specialists ~ »
A.A. Office MShOPQ . Full Line Atari Dealer .
Instant Software Inc. Equipment Company ! C Suppliers of Creative .
Dept. PE-1 2140 American Avenue 1415 W. El Camino Real o Software Products for Your Atari e
b h. NH 03458 Hayward, CA 94545 Mountain View, CA 94040 | 305 Clemson Drive c
Peterborough, (415) 782-6110 A (415) 969-5464 ‘ ° Tyler, TX 75703 L
:......................
100 ) POPULAR ELECTRONICS



TEXAS

CONNECTICUT

RHODE ISLAND

WISCONSIN

. Radie fha MuLTi Comnule'rs & WHOLESALE
bt m‘?k Business Snce 1977 COMPUTER PRICES
LOWEST PRICES » DIRECT TO
COMPUTER SYSTEMS, INC. THE PUBLIC!

TRS-80

0 M PUTE R gg;r:n zéegrrggba‘3§éa-Asm :33;8 HP-85 o Intertec © FOR OUR PRICES
Apple Il Plus and 48K $1190. Soroc * TRS80N « (800) 558-0870
Call TOLL FREE fo the BEST PRICES on at NEC Spinwriter 5510 or 5530 $2490. NEC Spinwriter or Write For Catalog
Rato rsln&l&'mu;n"m sctsones And more!
+ Yool sl s s chpe MBC SYSTEMS INC. CALL TOLL FREE FARAGHER &
e, 3 Marborug S, 1-800-556-7586 7o Bnamund
SITY o convert n .
TOLLLREE“BH%QP& BTy (203) 342-2747 OMEGA 12 Meeting St. Milwaukee, Wi 53213

] S
I“[ ot &&w 76!25

b i sk

Wide Selection of Computers
with Discount Prices

TWX/Telex 710-428-6345
VISA Are Welcomed + %3 MC

Apple * Atari o

OHIO
SCIENTIFIC
SYSTEMS
CALL TOLL FREE

(414) 258-2588
In Wisconsin

Cumberland, RI
Sales Co. (017221027

11% DISCOUNT

Off List

DISCOUNT

TRS-80% oeaier azon Dron

FREE

COMPUTER SPECIALISTS

26-1051 4K Level I..................l

26-1145 RS-232 Boord. . ..
26-1140 "O" K Interface. . ..
26-1160 Mini Disk..........
26-1171 Telephone Modem......
Fos? 100 CPS Centronics 730 Printer
Text Quality Centronics 737 Printer

(&N (= Loocacenanconan coaaaooaan

1-800-841-0860 r1oll Free Order Entry

COMPUTER
CATALOG

REQUEST

21% DISCOUNT
Off List

16K L 11 $670.00

64K 1 DRIVE $3466.00

No Taxes on Out of Stote Shipments

MICRO MANAGEMENT SYSTEMS, INC.

DOWNTOWN PLAZA SHOPPING CENTER
115 C SECOND AVE. S.W.
CAIRO. GEORGIA 31728

GA. PHONE NO. (912) 377.7120

Immediate Shipment From Stock

RS. 90 Doy Limited Warronty

Lorgest Inventary in S.E. U.S.A.

CIRCLE NO. 41 ON FREE INFORMATION CARD

3 17, 18 Fidelity Electronics .......... 5,32 Netronics R& D Lwd. ....... 54, 113
Pq"llar Electronlcs 19 Firestik Antenna Corp. .......... 85 64 NJS Technology ...............
20 FlukeMfg. Co. ............. 10, 11 NRI Schools ......... 50,51,52,53
ADVERTISERS INDEX
21 General Electric ............... 26 61 Ohio Scientific .......... ... ...
RS no. ADVERTISER PAGE no. General Engines Company ....... 98 44 OK Machine & Tool Corp. ......
2 All ElectronicsCorp. . .......... 74 22 Godbout Electronics, Bill ........ 94 45 Olympic Sales . ................
3 Altec Lansing ................. 37 Grantham College of Engineering . 85 Omega SalesCorp.  .............
70 ANcrona ... iiii e 107 46 Omnisonix, Ltd. .......... 110, 11
4 AP Products ......... ...l 122 23 Hardside .............c.c....... 78
& Apple Computer ........... Cover2 24,25 Heath €O. ... ...vvienrn.. Fp B &Y  EEET@ caaoacoocaaasoacacosnc
68 Audio Dynamics Corp. .......... 73 26 Hewlett-Packard ........... Cover 3 48 PAIA Electronics, Inc. ..........
6 Audiomatic ........... ..., 79 27 HUSTIBE .+ e g7 63 Personal Computer Systems .. .....
7 Avantek . ........... .. ..., 82 49 Pioneer . .............. .. ...,
28 Minois Audio .. ......i.e... .. gg 96 PolyPaks ...
8 Beckman Instruments .......... 117 .
Bullet Electronics 98 29 fnovision ...l 107 51 Quest Electronics . .............
""""""" 30 Int’l Components Corp. ........116
9 Chaney Electronics ............. 98 . Radio Shack ............... 29, 99
Classified Advertising . . ... 104, 105, 31  Jameco Electronics . .......... 96,97 53 Riehl TiMe .....ovenreunn.n..
106, 107 32 JDR Microdevices . ............. 98
43 Cleveland Consumer Computer ..6, 7 34 J&R Music World ............. 114 Sabtronics . ... ... L o oL ..
Cleveland Institute of JS & A National Sales Group ...... 9 54 ScannerWorld . ..............
Electronics, Inc. ... 126, 127, 128, 33  JimPak ... 58,59 g5  gcientific Systems .............
129 The Sharper image .............
1 Communications Electronics ... .. 83 35 LUX 35 50 Shure Bros. ........... ... 16
10 Components Express ........... 84 69 Simutek .. .. ...
62 Computer Specialties . .......... 72 36 Magnavox . .......... . 0. 30 57 SONY ..., ... ... .. 40, 41, 42
1 Computique .. ............... 131 37, 38 Maxell Corp. of America ..... 69, 39 58 Summagraphics .. ............
39 Media Marketing . .............. 15
65,66 DAK . ... ... ... ... ..... 17,19 MICROCOMPUTER MART, .100, 103 67 Tandberg .. ....... ... . ...,
13 Digi-Key Corp. ............. 92, 93 40 Micro Ace . .................. 108 60 TDK e e
14, 15 Discwasher .. ........... 4, Cover 4 41 Micro Management Systems . . ... 103 Teac Corporation . ...... ......
42 MclIntosh Laboratory, Inc. ,..... 131
16 Electronic Specialists ........... 88 McKay-Dymek ................ 82 59 Wonderful World of Video .. .....
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Flectronics Clossiied

CLASSIFIED RATES: Per Word, 15 Word Minimum. COMMERCIAL: $3.00. EXPAND-AD": $4.50. PERSONAL: $1.75. No minimum. DISPLAY: 1* x 2V4", $370.00.
2" x 2%", $740.00. 3" x 24", $1,110.00. GENERAL INFORMATION: Frequency rates and prepayment discounts available. Payment must accompany order except
credit card—Am. Ex., Diners, MC, VISA (include exp. date)— or accredited ad agency insertions. Copy subject to publisher's approval; must be typewritten or printed.
First word set in caps. Advertisers using P.O. Boxes MUST supply permanent address and telephone number. Orders not acknowledged. They will appear in next
available issue after receipt. Closing date: 1st of the 2nd month preceding cover date (e.g., Mar. issue closes Jan. 1). Send order & remittance to: Classified Advertising,
Popular Electronics Magazine, 1 Park Avenue, New York, NY 10016. Direct inquiries to (212) 725-3926.

FOR SALE

FREE! Bargain Catalog—|.C.'s, LED's, readouts, fiber optics,
calculators parts & kits, semiconductors, parts. Poly Paks,
Box 942PE, Lynnfield, Mass. 01940.

GOVERNMENT and industrial surplus receivers, transmitters,
snooperscopes, electronic parts, Picture Catalog 25 cents.
Meshna, Nahant, Mass. 01808,

LOWEST Prices Electronic Parts. Confidential Catalog Free.
KNAPP, 4750 96th St N.. St. Petersburg, FL 33708.

ELECTRONIC PARTS, semiconductors. kits. FREE FLYER.
Large catalog $1.00 deposit. BIGELOW ELECTRONICS,
Bluffton, Ohio 45817,

RADIO—T.V. Tubes— 49 cents each. Send for free catalog.
Cornell, 4213 University, San Diego. Calif. 92105.

AMATEUR SCIENTISTS. Electronics Experimenters, Sci-
ence Fair Students ., .. Construction plans — Complete, in-
cluding drawings, schematics, parts list with prices and
sources ... Robot Man -~ Psychedelic shows — Lasers —
Emotion/Lie Detector — Touch Tone Dial — Quadraphonic
Adapter — Transistorized Ignition — Burglar Alarm — Sound
Meter. . . over 60 items. Send $1.00 (no stamps) for complete
catalog. Technical Writers Group. Box 5994, University Sta-
tion, Raleigh, N.C. 27650.

SOUND SYNTHESIZER KITS — Surt $16.95. Wind $16.95,
Wind Chimes $22.95, Musical Accessories, many more.
Catalog free. PAIA Electronics, Box J14359, Oklahoma City.
OK 73114,

TELETYPE EQUIPMENT: Copy Military, Press, Weather,
Amateur, Commercial Transmissions. Catalog $1.00.
WEATHER MAP RECORDERS: Copy Satellite Photographs,
National-Local Weather Maps. Learn How! $1.00. Attantic
Sales, 3730 Nautilus Ave., Brooklyn, NY 11224. Phone: (212)
372-0349.

BUILD AND SAVE TELEPHONES, TELEVISION, DETEC-
TIVE. BROADCAST Electronics. We sell construction plans
with an Engineering Service. Speakerphones, Answering Ma-
chines, Carphones, Phonevision, Dialers. Color TV Convert-
ers, VTR, Games, $25 TV Camera, Electron Microscope,
Special Effects Generator, Time Base Corrector. Chroma
Key. Engineering Courses in Telephone. Integrated Circuits,
Detective Electronics, PLUS MUCH MORE, NEW Super Hob-
by Catalog PLUS year's subscription to Electronic News Let-
ter. $1.00. Don Britton Enterprises, 6200 Wilshire Blvd., Los
Angeles, Calif. 90048.

NAME BRAND Test Equipment. Guaranteed discounts up to
50%. Free catalog. Salen Electronics. Box 82, Skokie, Il
60077.

UNSCRAMBLERS FOR any scanner, Several models avail-
able, Free literature. Capri Electronics. 8753T Windom, St.
Louis, MO 63114,

SPEAKER COMPONENTS
Build your own speakers, save 50%.

We've made it easy for you with the latest
in advanced speaker technology like Wave
Aperture™ Drivers and the patented
Nestorovic Woofer System™ . Top quality

Wea.kers and design information.
rite

for FREE S
48 page color @e“ke'l“@
catalog/design PE12 735 N. Northlake Wy
manual from the  Seattle, Washington 88103
largest, most
experienced
speaker kit
manufacturer
in the world.

PRINTED CIRCUIT supplies, chemicals, tools, artwork, plat-
ing solutions. Major credit cards. Catalog $2.00, refundable.
CIRCOLEX, Box 198, Marcy. NY 13403,

UNSCRAMBLERS, seven models available 1o decode police.
ambulance, and fire coded transmissions. Other scanner de-
vices. Tone encoders/decoders. Telephone accessories, etc.
Free Catalog. KRYSTAL KITS, Box 445, Bentonville, AR
72712. (501) 273-5340.

RECONDITIONED TEST EQUIPMENT $1.00 for catalog.
WALTER'S TEST EQUIPMENT. 2697 Nickel, San Pablo, GA
94806, (415) 758-1050.

SATELLITE

FOR THE HOME

Our receiver lets you get f
over 75 channels of televi- &
sion directly from earth- §
orbiting cable TV satellites!: |
HBO, Showtime, super sta. '
tions, sports and movies s
from around the world. |

Sick of Network TV?
Buy Complete or
st s Build our kit and save!

Our 24-channel recelver provides “studio quallty”
TV reception. Easy to install! Ultra low power con-
sumption! Brilllant color! Works anywhere! FCC
licensing no longer required. Order today!

Complete detalls covered In our !igl.no Earth Sta-

SCRAMBLED TELEVISION— Encoding/Decoding. New pub-
lication. Complete theory, circuits. $9.95. Workshop, Box
393PEB. Bethpage, NY 11714,

KEYBOARDS — High quality 61-note single or dual contact
for the organ or synthesizer you are building. Send for infor-
mation. Devtronix, Dept. 71, 6101 Warehouse Way, Sacra-
mento, CA 95826.

RARE QUT-OF-PRINT ALBUMS. 25,000 in stock (FS). List
$2.00 refundable. Record Warehouse, Box 4617, Dept. PE,
Rochester, NY 14613.

¢ Telephone Listening Device :

phone conversalions in your

office or home. Connects between any

cassetle or tape recorder and your

04 telephone or telephone LINE. Starls

 automatically when phone is answered

A Records both sides of phone conversation Each
Stops recorder when phone is hung up &C

d This device 1s not an answering service $18.95

Gty Disc Avau

Super Powerful -
2

size tcu

] Wireless Mic
0d 10 times more powerful than other mics
K4 Transmits up to % mile to any FM radio
A4 Easy to assemble kit 15V battery {not inct.)
L4 Call (305) 725-1000 or send $18.95 + $1.00 shipping per J
ftem to USI Corp., P.O. Box PE-2052, Melbourne, FL 32901, §
(] COD’s accept. For catalog of transmitters, voice scramblers §
7§ and other specialty stems, enclose $2.00 to USI Corp

tion manual. Send $7.95 today (ref gainst any
purchase), or cail:

24-hour C.0.D. Hotline

305) 869-4283

SPACECOAST RESEARCH
Dept. H, P.0. Box 442, Attamonts Springs, FL 32701

WWVB RECEIVER, The ELEMEK Model LXK receives the
60KHZ WWVB signal. Brochure. Elemek, 6500-P Joy Rd.,
East Syracuse, NY 13057.

CHEMICALS, Apparatus, Project Books, Wide Selection.
Catalog send $1.00 to Pioneer Corp.. 14a Hughey Street,
Nashua. NH 03060.

Send 60¢ For Big Bargain Catalog

1000's OF Bargains; Surplus, Excess Inventory,
Brand Name New fquipment

COMPRESSORS » WINCHES » GIAR MOTORS
TELEPMOWES » WELDERS » POWIR PLANTS
SURVETING INSTRUMENTS >  SLECTROMICS
FIRE/BURGLAR ALARMS =  PAINT GUNS
TARPS - GINOCULARS « TOOL BOXES
MYDRAULKS = AR TOOLS + PUMPS

SURPLUS CENTER [EXEEERXRRIN ‘ot Nebnsake

NEW ELECTRONIC PARTS. Continuously stocked. Stamp
brings catalog. Daytapro Electronics. 3029 N. Wilshire Ln., Ar-
lington Hts., IL 60004.

FREE CA3140 OpAmp with every order. All top qualty mer-
chandise. Send for bargain catalog. KEY ELECTRONICS,
Box 3506P. Schenectady. NY 12303.

ELECTRONIC CATALOG, Over 4,500 items. Parts, & compo-
nents. Everything needed by the hobbyist or technician. $2.00
(U.S. funds) Postage & handling, refundable with first $15.00
order. T & M Electronics, 472 East Main St., Patchogue. NY
11772. (516) 289-2520.

LT3 30 CHANNEL
CABLE TV

ORDER No. 198AE047

(&3 route e,
PLATTSBURGH, N.Y. 12901
Tel.: (518) 561-8700.

INJECTION MOLDING — small nylon parts. Protypes or pro-
duction. Economical tooling. Pliant Plastics, Muskegon, Mich,
49441, (616) 798-4838.

FREE CATALOG! Bargains, Parts, ICs, Kits, Musi-

Kits. Specials. GODBOUT ELECTRONICS, Bidg.
725E, Oakland Airport, CA 94614

OVER 1400 MICRO-COMPUTER PRODUCTS, LOWEST
PRICES! Send $2.00 for 1980 112 page mail order catalog to:
ELECTRONIC SYSTEMS. Box 21638-PE1, San Jose, Cal.
95151, (408) 448-0800,

SPEAKERS SAVE 50%. Build your own speaker system.
Write: McGee Radio Electronics, 1901 McGee Street, Kansas
City, Missouri 64108.

OSI CHALLENGER 1P — Superboard Il. 90 page step-by-
step programming manual, $5.95 + $1.00 P&H. TIS. Box
921-PE. Los Alamos, NM 87544,

PRINTED CIRCUIT BOARDS. your artwork. Quick delivery.
Reasonable. Attas Circuits. Box 974, Waynesville, NC 28786,
(704) 456-3739.

HAMS, CBERS, SWLS. ELECTRONICS BUFFS! Parts, kits
and plans now available for Poputar Electronics projects.
MORSE-A-WORD: Circuit boards $24.00; Essential parts kit
$99.95; Complete four character kit $149.95; Eight character
kit $169.95; Wired $249.95. RTTY READER: Boards $24.00:
Complete kit $189.95; Wired $269.95. S&H $5.00 kits; $1.50
boards. Use VISA/Mastercard. (414) 241-8144. Write for
catalog. MICROCRAFT, POB 513PE. Thiensville, Wi 53092.
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TEST EQUIPMENT, new and used. Catalog $1.80. PTI. Box
8756 White Bear Lake, MN 55110,

PLANS! BUILD NEGATIVE ION GENERATOR FOR $35.
Schematic. parts list sources, instructions, Only $4.50. Other
plans available. Send SASE for list. Lunatrix, Box 891, Yu-
caipa, CA 92399.

TO RECEIVE COMMERCIAL FREE — unedited movies, night
club acts, sporting events; Send $9.95 for complete detailed
easy to foliow plans, To: Amateur Microwave Antenna, Dyna-
Comp Electronics, Dept. GF-1, P.O. Box 4181, Scottsdale,
Arizona 85258.

QUALITY AUDIO COMPONENTS, Multi-Track Equipment,
Programmable Calculators, Accessories. Competitive Pricing!
Prompt Delivery! Knowledgeable stafft Service Facility! Credit
Cards accepted. FREE catalog. SOUND IDEAS, Dept. SR.
PO Box 340, Cary. N.C. 27511. 1-800-334-2383 (N.C. 919-
467-8462).

POPULAR ELECTRONICS



Enoy Satellite TV Now

W

Better than Cable TV—Over 200 TV and radio
services. Why waste money? Learn the whole
story and build a video system the family can
enjoy. No commercials, FREE movies, sports
and Vegas shows —worldwide, crystal clear
reception connects to any TV set. Big (8% 11in.)
book loaded with details, photos, plans, kits —
TELLS EVERYTHING! Satisfaction Guaranteed.
Send $7.95 TODAY! Add $2.00 for 1st class (air mail) or call
our 24 hour C.0.D. rush order line (305) 862-5068.
GLOBAL TV ELECTRONICS,

P.O. Box 219-K, Maitland, Florida 32751
SCRAMBLED TELEVISION. Decoder Circuit designs. parts

suppliers, theory, lechnical advice. $10.00 Money Order only.
Quest Electronics, Box 1722, Costa Mesa, Ca. 92627.

RF POWER TRANSISTORS/TUBES! MRF454 - $17.00.
MRF455A - $14.00, 8950 - $6.50, 6LF6/6MHE - $5.50. Cata-
log available. WESTCOM. 1320 Grand, San Marcos. Cal
92069. (714) 744-0728,

ull
. ook
R recorders

Vide F
Warehouse ask for our Price List
9514 Chesapeake Or San Dieqo, ch so1z3
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DOLBY FM CORRECTLY DECODED - $100. Also encode/
decode KIT for recordists. Detailed information; reviews.
PED. Box 747, Havertown, PA 19083.

ALL PURPOSE SHEAR /
Cuts metal up to .040” thick, ’
12" wide; printed circuit lami-
nates up to .093" thick.
Precision fabricated in cast = ==
aluminum and hardened tool o

steel. Accessories available for hole  $280,
punching, notching, bending and  £.0.B.
drilling. A versatile tool! Kepro plant

VISA, MasterCard, American Express cards accepted

Call toli-free 1-800-325-3878

(except in Missouri: 1-314-343-1630)

KEPRO CIRCUIT SYSTEMS, INC.
630 Axminister Dr., Fenton (St. Louis), Mo. 63026

SINCLAIR ZX80 USERS: Video invertor kit for more readable,
white on black display. Conversion takes only minutes. Send
$5.00 to Burnett Electronics, 908 Morris Street, Cincinnati,
Ohio 45206.

SATELLITE TELEVISION INFORMATION — Build or buy
your own Earth Station. U.5.$4.00. Satelite Television. RD 3,
Oxford, NY 13830.

G.1. RADIOS: Army mainstay from Korea to Viet Nam. PRC-6
Walkie-Talkies, 47-54 MHz FM, $32.50/pair. Backpack ra-
dios. less accessories: PRC-9, 27-38 MHz FM, $47.50 mint/
unused: PRC-10, 38-54 MHz FM, $27.50 checked, $13.50 re-
pairable. Schematic, accessory, and battery information in-
cluded. Add $3.50 shipping. Stephens, Box 591-P, Sandusky,
OH 44870.
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CABLE TV DESCRAMBLERS AND CONVERTERS. Build or
buy. Plans and parts. For information send $2.00. C&D Com-
pany, P.O. Box 21. Jenison, MI 49428.

QUEST ELF OWNERS — Modify your units for full memory
address display in monitor mode. Send $3.00 to: Pearce, Box
237, St. Norbert, Manitoba, Canada R3V 1L6. U.S. Inquiries.

COPPER WIRE, Enamel, Tinned, Bare, Insulators.
Write: Jug Wire Company, 2234 36th St., Woolsey,
NY 11105.

FIBER OPTIC SPECIALS — 100 foot spool of fiber $3.00 —
Experimenter's kit $6.00 — High Power LED with matched De-
tector $10.00 — Data Link construction plans (detailed) $5.00.

Catalog with samples $1.00. FIBERTRONICS, Box 322-A.
Primos. PA 19018.

LCD DIGITAL
CLOCK CALENDAR

Alternating date and time. Great

for cars, boats, sirplanes. Lon

lite batlery. 4year calendat.One
ear guarantee. Magnelic pieces
or mounting. Other modules and

products dvailable.

Suite E-428, Fifth Avenve

Digits 6.imm
Dia. 30m

LCD, Scotisdale, AZ 85253

POLICE FIRE SCANNERS. crystals. antennas, CBs. Radar
Detectors. HPR. Box 19224, Denver, CO 80219.

SATELLITE TELEVISION receivers $300. dishes $100.
LNAs. downconverters. Catalog $3.00. Satellte Systems De-
velopment, 1271 Traughber St., Milpitas, CA 95035.

SATELLITE TELEVISION ... HOWARD/COLEMAN boards
1o build your own receiver. For more information write . ..
ROBERT COLEMAN, Rt. 3, Box 58-APE. Travelers Rest.
S.C. 29690.

POLICE SCANNERS-WHOLESALE PRICES. Qver 25 mod-
els. Bearcat 300-$339.95°. Bearcat 210XL $219.95", Bearcat
160-$199.95° (- =after rebate). Same day shipping. VISA
MC/Cashiers checks. (415) 573-1624. Free catalog. Write
Scanners Unlimited, 1199A Laurel Street. San Carlos, CA
94070.

POWERED LOGIC BREADBOARDS. Many different models.
kits or assembled. Similar to ACE or CSC models. but much
lower priced. For free catalog write: Omniphase Engineering.
Box 2482, Evergreen. Colorado 80439.

SUBSCRIPTION TELEVISION EDUCATION MANUAL! Two
scrambling decoding systems, theory. circuits. Decoder deal-
ers listed. $14.95. ABEX. P.O. Box 26601-P1, San Francisco,
CA 94126.

DX LISTENERS . . . Forget you have a volume control. Tune
or fisten 1o SW. CB. AM with no unwanted loudness changes.
Shortwave for entertainment . . . space age communications
accessory maintains steady volume, works with any radio. Il-
\ustrated plans. $5.00. Intertech, Box 25568, Cleveland, Ohio
44125,

SURPLUS COMPUTER PERIPHERALS: "Selectric” Vo
typewriter bargains. World's largest selection. Send 25¢ for
bargain-packed flyer. CFR. Box 144, Newton, NH 03858.

RECIPE FOR APPLE KRISP: “New Concepts” Apple Il Mod-
ulator . .. MICRO-VERTER, $35.00. Better color — sharper
images. Phone — write. (402) 987-3771. Also modulator kits,
monitors, cameras. Dealers welcomed. ATV RESEARCH, 13-
P Broadway, Dakota City, NE 68731.

MEMORY SALE, DYNAMIC RAMS SURPLUS. 16K(4116)
set of 8 $29.95 guaranteed. Free data sheets. JJM, Box 953P,
Centereach. N.Y. 11720.

HEATH TRAINER/ACCESSORY ETA3400 programs, termi-
nal plans. C. Oakes, Box 7114, Toronto, Ont. M5W 1X8. U.S.
Inquiries.

RED LED T1-3/4 size, 10/$1.00, 100/$8.00, plus $1.00 p&h,
Computronics, 1710 Newport Circle, Suite P, Santa Ana, CA
92705.

AMATEUR RADIO

MADISON DEEP HAM DISCOUNTS. Kenwood, Yaesu,
icom, Drake, Accessories— Stock. FREE flyer, Madison Elec-
tronics. 1508-P McKinney, Houston, TX 77002. (713) 658-
0268.

NO SALES TAX IN MONTANA! Conley Radio offers a full line
of amateur and shortwave receivers, Over 50 major lines, in-
cluding Yaesu. Kenwood, ICOM. We stock the KENWOOD
R-1000. Complete catalog $1.00. 318-P N. 16th Billings, MT
59101. (406) 259-9554.

AMATEUR RADIO/SWL. icom, Yaesu, Kenwood, all major
lines irr stock. TOLL FREE (800) 854-6046. Ham Radio Out-
let, 2620 W. La Palma, Anaheim, CA 92801.

THE EAVESDROPPER™ ANTENNA. Your ear to the world's
international shortwave broadcast bands (11 through 60 me-
ters). Fully assembled. $64.50 plus $2.50 U.P.S. Literature
available. Visa Mastercharge. ANTENNA SUPERMARKET,
Dept. PE12, Box 563, Palatine. IL 60067. (312) 359-7092.

RADIG AMATEUR CALLBOOKS: 1981 Directories of Radio
Amateurs around the world. U.S. Callbook $20.50; Foreign
Callbook $19.50. shipping included. See your dealer or write
for FREE catalog. Radio Amateurs Callbook, Dept. PE. 925
Sherwood Dr.. Lake Biuff, IL 60044.

HAM RADIQ FEVER? FCC Novice exam explained in new
understandable studybook. $3.75. Arjay Creations. Dept. P,
Rt 11 Wilbanks Rd., Rome GA 30161.

C.B. EQUIPMENT

HAMS, CBERS. SWLS. ELECTRONICS BUFFS! Parts, kits
and plans now available for Popular Electronics projects.
MORSE-A-W