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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
Ato 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 5%4" 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

ENO.5 0

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
’ history pass you by. Visit your nearest
A Apple dealer or call 800-538-9696.

In California, 800-662-9238. Or write:
- Apple Computer, 10260 Bandley Drive,
Cupertino, CA 95014.

appla computer Inc.
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These cassette deck makers
have very high standards.
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With TDK SA. It's the high bias reference 3
standard for these major cassette deck manufacturers. Which
means that when they set the high bias position on their decks, there’s a TDK
SA inside. Since all these decks are adjusted to sound their best with TDK SA, it
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

Amazi ic Machine.
handles their music better than any cheome tape. And TDK SA’s Super Precision The azing Music n

Mechanism assures years of reliable performance. Each TDK SA cassette is *In the unlikely event that any TDK cassette eves fai

backed bY a lifetime wa rranty. b to a defect in materials or workmanship, simply ret
You can listen to all the cassettes that might meet the high bias standard. Or joarlsiedlenicolDKi G iR alsEesal

you can buy the one that sets it. TDK SA. ©1980 TOX Electronics Corp., Garden
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- Introducing
Pioneer LaserDisc.

The biggest innovation
in television
since television.
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Imagine vou could sit down
in front of your TV set and see
virtually anv movie or concert
vou wanted to see when vou
wanted to see it.

Imagine vou could actually
see and hear concerts on vour
TVin stereo. The best stereo
you've ever heard. Or cut 1o
vour favorite scene in a movie
at will. Or study sports in
slow motion. even one frame
at a time. Imagine a machine
that could teach vour
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 thern both by means
of a laser bean onto your
TV and through your hi-fi.

(The plaver hooks up to vour TV
with justone wire. And when it’s
not in use, vour T'V plavs tre
way it normally plays.)

The laser picture quality is
exceptional. As good as the best
broadcast reception vou've aver
seen. And laser sound is be:ter
than the best conventicnal audio
recordings vou've ever heard.
And since nothing touches the
disc but a laser beam. the disc
never wears out. The quality

« s forever.

For all it does,
surprisingly, tne
suggested retail
price of the player
1s only $749” (just
$50 more with
remote control).
And you can own
a disc of a great

CIRCLE NO. 390N FREE INFORMATION CARD
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movle or eoncert forever for
the cost of taking vour family
to the movies.

There are a few hundred
diffzrent discs to choose from
righ.t now. And more and more
are comirg out every day.
Someday, virtually anvthing
that entertains anvone will be
on the disc.

Nothinz we say here will
fullv prepare you for the magic
of Pioneer LaserDisc. You sim-
ply nave 1 see it.

For a personal demonstraticn
from the dealer nearest vou
call us at 800-621-5199 toll free.
(In I'linois 300-972-5855.

] meaddics
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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 Worid Microcomputer Chess.
Championships” in London, England and the “First Official North American
Microcomputer Chess Championship in San Jose, California, proudly intro-
duce Fidelity’s newest Microcomputer bridge product...

LONDON, ENGLAND
September 4,5.6

SAN JOSE. CALIFO3INIA
September SIE* i =5
~gBo ]

it \v-c\lksg_._’-‘:| ;
Yoice ge. . .
Chall=ngar” is Ekififully
engireerad and *
prcgrammed tabe a worthy
pasta2r aropponent. In fact, .
if yourezione, Challenger®
wil. bid and play the other
threeha~ds...yov'lthave a
corpute- as your partner and
twc computer opponents! ~

Challeng=-* will also play one, e ‘
twc, or esen all four hands Many outstanding features include: ar optic scanner
if ysuwish. that quickly reads custom coded playing cands; optional
Vhice Bridge Challenger® random dealing of hands witiout usng the cards and
clearly ac audibly announces scanner; indicators showingthe Dealer and
all bids and plays, using vulnerability; reviews of the tidding and of thelast trick;
acc2oted tridgeterminology. automatic replay by the Computer of a deal you have just
Chezlienge¥'s® bidding is based primarily on Standard completed (making it easy for you to o ay duphcate
Americam 3lso includes some aspects of such European bridge against the Computer}, and instant response. And
sys~ems s ACO., and makes use of up to nine it even keeps score! .
welkknonn conwentions. During the play of the hand, it Voice Bridge Challenger™...a great bridge-playing
forms anx execu:es a plan of action much like a companion for the beginner or bridge enthusiast.
humrzr pkyer. Available at fine stores everywhere.

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

Quality made in US A

FIDELITY ELECTRONICS, LTD. v vonsiiect mn, nokioa s
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The Age of Affordahle Pers

In 1978 Ohio Scientific introduced r
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 H received rave
reviews by microcomputer experts such as:

“We can heartily recommend the Superboard Il 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 Il 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 II, 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
Clomputers is offering you the arig

in personal computing ever!

The Superboard II can entertain
your whole familv 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

irnal Superboard [l at its ariginal arithmetic ability and cassette data
price of just ;{;), 8. Intoday's storage capakilities. It can assist you
economy this iz by far the best bay 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 1l 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.

e 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
1/Q utilities in ROM.

www americanradiohistorv com
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pnal Computing is Still Here.

Mini-Floppy
Disk Drive ik

Direct access video display has 1K
of dedicated memory (besides 4K
user memory), features upper
case, lower case, graphics and
gaming characters for an effective
screen resolution of up to 256 x
256 points. Normal TV's with
overscan display about 24 rows of
24 characters without overscan up
to 30 x 30 characters.

Optional Extras:

¢ Available 610 expander board
features up to 24K static RAM
(additional), dual mini-floppy
interface, and an OSI 48 line
expansion interface.

Assembler/Editor and Extended
Machine Code monitor available.

630 1/0O Expander.

RGB color and NTSC composite
color outputs with up to 16 colors,
Dual 8-axis joystick interface, AC
remote control interface which
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/0O module, or a PROM
blaster or solderless interface pro-
totyping board, programmable
sound generator and program
selectable modem and high speed
printer ports, and more.

Freight Policies All orders of $100 or more
are shipped freight prepaid. Orders of less
than $100 please add $4.00 to cover shipping
costs. Ohio Residents add 5.5% Sales Tax.

Guaranteed Shipment Cleveland
Consumer Computers & Components
guarantees shipment of computer systems
within 48 hours upon receipt of your order.
Our failure to ship within 48 hours entitles
you to $35 of software, FREE.

& ™

Hours:
Call Monday thru Friday

Software:

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

EDUCATIONAL PROGRAMS SBII&CIP Price
BASIC Tutor Series SCE-336 $35.00
8lock Tutor SCE-353 6.50 “ d
ontinents Quiz SCE-332 6.50 3
Detinite Integral SCE-326 6.50 ar ware'
French Drill & Tutor SCE-339 6.50
German Tutor & Dnill SCE-342 6.50 Superboard I1
Hangman (8K) SCE-324 $.00 as specified in the advertisement. $279
ﬁ’%f%'f{s 1-3 gggg;; ggg 610 Board For use with Superboard Il and
Mgth Int)rfn SCE.318 .50 Challenger 1P, 8K static RAM ex-
Mathink SCE-337 9.00 pandable to 24K or 32K system tptal.
Matrix Tutors 1-3 SCE-345 6.50 Accepts up to two mini-floppy disk
Metric Tutor & Quiz SCE-335 6.50 drives. Requires +5V@ 4.5 amps. 298
Spanish Drill & Tutor SCE-352 6.50 Mini-Floppy Disk Drive
Speiling Quiz SCE-333 6.50 Includes Ohio Scientific’'s PICO
THaHLteHBRIISHI SCESIE LD DOS software and connector cable
BUSINESS PROGRAMS c ; S :
Address Book SCB-523 9.00 ompatible with 610 expander
Advertisement Demo SCB-520 6.50 board. Requires + 12V@ 1.5 amps
Inventory Demo SCB-518 6.50 and +5V@ 0.7 amps. 299
Maihng List (8K) SCB-524 6.50 630 Board As specified in the advertisement. 229
Straight & Constant Depreciation SCB-500 $.00 AC-3P 12" combination black and white
Time Calculator SCB-525 $.00 TV/video monit 159
PERSONAL PROGRAMS KP K 1gec hO“’ or. 79
Biorhythm SCP-716 g0 4 4K RAM chip set.
Calorie Counter SCP-708 6.50 PS-005 5V 4.5 amp power supply for
Checking Account SCP-719 9.00 Superboard II. 35
Loan Finance SCP-717 6.50 PS-003 Mini-floppy power supply. 29
gersonalfale"dtar ggg;;g ggg CI1P Sams CI1P/Superboard Il Manual. 8
GAMEPROGHAMS ; : 0S-65D V3.2 Disk Operating System with
Baseball | SCG-975 6.50 9-digit extended BASIC, random
Black Jack SCG-955 6.50 access and sequential files. 49
Civil War SCG-977 6.50 CS-600 Metal case for Superboard 11, 610
Destroyer SCG-951 6.50 and 630 board and two power
High Noon SgG-%O ggg supplies 49
Hock f ) : : :
L::d:: gcgg;g 5.50 CS-610 Mgtal case for single floppy disk s
New York Taxi SCG-956 6.50 drive and power supply. 4
Poker SCG-962 6.50 AC-12P  Wireless AC remote control system.
Racer SCG-949 6.50 Includes control console. two lamp
Space War SCG-942 6.50 modules and two appliance
g:ar &?:s gggg;g ggg modules for use with 630 board. 175
T e Toe SCG.945 8,50 AC-17P  Home secfprity system. Ir_lcéudes
Tiger Tank SCG-950 14.00 console, fire detector, window
protection devices and door unit for
use with 630 board. 249
610 Board C4P Sams C4P Manual. 16
C3 Sams Challenger 111 Manual. 40
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

8:00 AMto 5:00PME.D.T.

DECEMBER 1380

r
| Order l-‘nrm.
O Superboard II $279.

Ohio Residents Call: (216) 464-8047. Or write, including your check
or money order, to the address listed below.

CLEVELAND CONSUMER

IE: COMPUTERS & COMPONENTS
P.0. Box 46627
Cleveland, Ohio 44146

"CLEVELAND Ct cousumsn P.0. Box 46627

COMPUTERS & COMPONENTS CIeveland, Ohio 44146
(0 630 Board $229.

A
|
| I
} 0 610 Board $298. ] AC-3P 12 B-W Monitor $159. i
| (J Mini-Floppy Disk Drive $299_. OCI1P Sams Manual $8.
I (Attach separate sheet for other items.) |
| NAME: I
| ADDRESS: |
| CITY: STATE: zip:_ |
| Payment by: VISA: _ MASTER CHARGE: __ MONEY ORDER: __ :
| CreditCard Account # = =
| Expires: Interbank # (Master Charge) - i
l TOTAL ](IZI-EARhGEld)OH EHCLDSED g ___(ObioReadentsadd$ 5% SlesTa) }
orders shipped in PS unless otherwize relg ed. FI Cieveland, O

CIRCLE MO, 43 DN FREE INFORMATION CARD
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Editorial

Over the Horizon

WITH 1980 ending, it's already clear
that we have a lot to look forward
toin 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 (I 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 aiready 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.

(1t futstng

Beason's Yreetings
and

Happy Rew Year
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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 APPLICATIONS

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 Belie Center, Ohio. “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 their dog. 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
descnbe in an advertisement. The cliche,
“you’'ve got to hear it to believe it,” certainly
applies here. And for $69.95 it's the lowest
priced stereo entertainment product available.
But what about the sport enthusiast who can
care less about stereo music? Or the person
who wants justthe news? Or simply the person
that justlistens to AM radio and doesn'twantto
spend $69.957

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

Enter NUTS! NUTS is the AM version of the
Bone Fone 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 unitto vou 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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If you thought the Bone
Fone was great, wait

until you 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 betow. 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 componénts and are
designed to take rugged treatment. JS&A is
America’s largest single source of space-age
products—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.

JS AN

DeptPE One JS&A Plaza
Northbrook I.60062 (312) 564-7000
CallTOLL-FREE ........ 800 323-6400
InlllinoisCall.......... (312) 564-7000

©JS&A Group, Inc.,1980
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“Here’s the best
glews )l')et qbou,t
Now you can
carry one
home.”

U s

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 surefire solution
to basic measurement needs. $125.*

D 802: Basic dc accuracy of 0.1% and
conductance for high resistance measure-
ments to 10,000 M Q make this multimeter
a solid price/performance value. $179.*

| ! -

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

www americanradiohictorv com
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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 voltage and
current functions; even an audible indicator
for instant continuity and logic level
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 aé voltage and
current with speed and precision. Also
features conductance, 0.1% basic dc accuracy,
an extra 10A range and diode test. $259.*

D 811: Same performance features as
the D 810 with the added convenience of
battery power. Rechargeable “C” size Ni-
Cad batteries deliver up to 40 hours
continuous operation. $299.*

Series D Accessories.

A wide range of accessories to extend
the measurement capabilities of your
Series D Multimeter is available, including
temperature and current probes, carrying
cases, deluxe test leads and tk-ermocouples.

With Series D Multimeters°so easy to
find and economical to own, Fluke has

made selecting the right DMM, much simpker.

This is your opportunity to own a Fluke.

b
I

ﬂ

ﬁ’

CIRCLE NO. 20 ON FREE INFORMATION CARD

*suggested US. list price.

For technical data circle no.

wwWw americanradiohistorv com

From the worild
leader in DMM’s.
Now we've designed
one for you.

[FLOKE]
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* Stocking Stuffers

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 21-key keyboard) and
three types of satellite modules: Model
HC8610 lamp/dimmer module; Model
HCB8611 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 into 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

® of information stored 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

e e ]
JVC Digital AM/FM
Stereo Receiver
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Digitaily 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 enough 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 1 kHz into 8 ohms);
88 dB A-weighted S/N; 20 to 20,000 Hz
*+0.5 dB frequency response through
phono input. FM tuner—12.1 dBf (1.1
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

e
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 120KQ and overvoltage protection
is 200 V. $36.95. The PLS-1 Logic Pulser
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-

www americanradiohis .

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 INFORMATIOM CARD

=== RIS —
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/control
system uses a crystal-referenced phase-
locked-loop servo and coreless motor. Its
controls are outside the dust-caver 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 INFORMATION CARD

License-Free
Transmitter Kit

Palomar Engineers
o 1750 Meter Transmitter

'@vi
'S

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

It 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 I have
at your disposal a dif-
ferent symphonic daily
alarm, to bring attention l.:

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 a
birthday to remember.

Patrol on Monday, keep - oo
Thursday appointments ] ]
with the help of a French | faf* afL!

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
annlversarles.

a button.

If you wish, this I H xix] g
orchestral wonder can LR R
also measure every hour -
with a 2 tone chime. L -,
Even tell you it's lunch- watch, count-
time the way London's  So i3 enour §
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 organize your
calendar. Eacl
clearly heard through the
*front mounted speaker.

THE 12 MELODY ALARM.

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 cf
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 extraordinary minstrel
will even play ]mg]e Bells every Christmas—
automatically.

Want to show off Casio's musical magic
without waiting for an
alarm? Any of its
dozen melodies 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 adjustmerit.

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

12 ditferent melo-

Y dles (including seven
daily alarms) to wake
you, remind you, or

note is

www americanradiohistorv com

I2E YOUR LIFE.

seen. Featuring up to
1 hour of 1/10 second
hmmg laps, 1-2
fmlshes 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 countdown timer—ideal for
tallying cooking time, the minutes on your
parking meter, or anythlng you like. Upon
reaching zero, the timer alerts you with ten
seconds of chimes. Then measures overtime
—automatically (fo 59. 59 minutes).

is Casio wizard even lets you choose
between 12 or 24 hour time. Recording both
formats with +15 second -a-month accuracy.
And dlsplaymg them in large, easy to read
1qu1d 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
Casio, return it within two weeks for a full
and courtecus 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

5 $2.50 delivery, and $4 .48 sales tax in
California. Please mention this magazine.

ﬁ 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
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Stocking Stuffers (continueq)

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 3.7-10-4.2-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

e A e e e A
Improved Discwasher
Record-Care System

<

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 IV, 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 reflected front
projection. Both models employ one pro-
jection tube (f/1.3 Fresnel lens) and
curved screens. Construction consists of
assembling the walnut-grain cabine1.
placing the receiver inside the cabinet,
and mounting the curved screen on top of
the cabinet. Cabinet size is 32"W X
20”"D X 54"'H (4-ft. screen). Model 1V,
$499; Model V, $599.
CIRCLE NO. 97 ON FREE INFORMATION CARD

B e T S
TX-80 Printer Graphics

The GRAFTRAX from Epson America, Inc.,
is a high-resolution, bit-plot graphics adc¢-
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 Af-
ple screen dump routine and its source
code. $99.
CIRCLE NO. 98 ON FREE INFORMATION CARD
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Heath has in-roduced two new digital fre-
quency-counter kits. The IM-2400 hand-
keld counter operates from 50 Hz to 512
MHz. It features a 7-digit 3’° LED dis-
Flay, a 10-MHz crystal-controlled time-
tase and a 19-ppm temperature stability.
A sensitivity of 10 mV is claimed. Size is
only 15#"H X 338"W X 83'L. $139.95.
The IM-2410 Portable Frequency Coun-
ter operates tetween 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 »oail place the display at a
convenient v ewing angle. $119.95. Op-
tons include the PS-2404 Eliminator/
Charger for “he IM-2400 and the SMA-
2400-1 Swiveling Telescopic Antenna.
CIRCLE NO. 30 ON FREE INFORMATION CARD

R ——— o —]
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 whea 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.
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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-
ing 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. Qur
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 AT T = =AM
[ Ot 20020 0 o
Single Microprocessor Chip generates signais
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. Aftar a5 minute

DECEMEBER 1930
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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, loud enough to wake even a
sound sleeper, but pleasant enough not
to give you heart failure.

Desk Top Remindér

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 twc-
thirty p.m.” If you want more reminders,
choose the Elapsed Time Mode. Select 1,
5o0r 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 companior:.
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 tima
at the push of a button for 10 full hours.
When in automatic, it announces ths
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 canuseitto
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 usefuiness, which we think
Eou’ll agree, can only be described as

evolutionary.

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 easK-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 &s
see the time. If you want silencea,
however, just tell it to keep its maouih
shut. It won't let out a peep. Yau can still
use it for its unsurpassed timekeeping
accuracy.

CIRCLE NO, 38 0N FREE INFORMATION CARD
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A miniature marvei 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 all 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!

" TAEDIA MARKETING. |
10155 Plano Road e« Dallas, TX 75238 I

__ 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 |
$84.95 ea. plus $2.00 ea. delivery

____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

City

State ___Zip
M Check of M.O. Enclosed

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

Account #

| Signature ——

| Order Toll Free 1-800-527-7066.

|
|
1
|
|
|
|
|
|
|
I
|
|
I
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Address: Vine Valley Research, 1220
East Lake Rd., Middlesex, NY 14507.

Vhf/Uhf Beam Antenna

The Scanner Beam by Grove Enterprises
is a seven-element log-periodic dipole ar-
ray intended primarily for vhf /uhf public-
service-band monitoring applications.
Grove Enterprises reports that the anten-
na can also be used for transmission and
receptian of signals in the 144-, 220-, and
420-MHz amateur bands. Rated gain in

0
1)

Stocking Stuffers contined

the high vhf 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
antenna 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 permits the installation of the
Scanner Beam at other than right angles
to the mast for satellite reception. Con-
struction materials include aluminum
tubing, ABS Cycolac insulators, and a

HEENENS VIS TYPE IV
HEEFEE pHONO CARTRIDGE

For all the facts
circle 50 on ‘
free information card

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

@ Dynamic Stabilizer Suspended
from two viscous-damped bear-
ings, acts like a shock absorber to
maintain a constant cartridge-to-
record distance and uniform track-
ing force; eliminates record groove
skipping caused by warp; cush-
1ons the stylus from accidentat
damage.

@ Electrostatic Neutralizer 10,000
conductive graphite fibers discharge
static electricity from the record dur-
ing play. Eliminates attraction of dust
and tracking force variations caused
Dy static charges.

Hyperelliptical Tip Elongated,
unilorm groove contact reduces
narmonic and intermodulation dis-
ortion by as much as 25% over
conventional Elliptical or long
contact tips.

Telescoped Shank Greatly improves
trackability at the critical middie and
high frequencies. Lowest effective
mass, with no sacrifice of necessary
stiffness or strength

Two-Function Bearing Unigue
bearing system s cptimized for ooth
low frequencies and high freguen-
cies independently. Enhances
trackability across entire audio
spectrum.

.Laminated Core Low-loss, lami-

nated electromagnetic structure
provides consistently flat ‘requency
response, exceptional channel sep-
aration, higher s.gnal level output.

1 GENUINE

HHEENEE

Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204

Manutacturers of hign fidelity components, microphenes, sound systems
and related circuitry.

wWWwW americanradiohistorv com

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.

S A st L S T e e
Fidelity Electronics
Chess Printer

The Chalienger 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

I LA T S R AT eSS T
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 frequency 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
can handle from 10 to 250 watts of input
power and cross over at 1.2 kHz. $599 for
B300; $185 each for B410.
CIRCLE NO. 99 ON FREE INFORMATION CARD
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Are the very high frequen- Ty only 10 DAK h|gh energy 90
minute cassettes risk free for just
$2.19 each and get an 8 field in-
stant cassette eraser for only $5.

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 unique 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’ ISBETTER

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.

S

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 £31b
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 ali 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 factary
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.

e Eraser

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 lead 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 handling 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 MLY0 cassettes. We will add one
free MLO0O cassette to each additional
group you buy and of course you can
get an eraser for $5 with each group.

K DAK

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!!! IF YOU'RE NOT 100% SATISFIED, KEEP AN ML90 FREE AS A GIFT FOR TRYING OUR CASSETTES!!

DECEMBER 1980

CIRCLE NO. 65 ON FREE INFORMATION CARD
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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.

24

® 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 /3 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/B

Wwww_americanradiohistorv com

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 controtl 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

POPULAR ELECTRONICS
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Big is beautiful.

Big-screen TV doesn't have to be fuzzy, = sent out by most broad- clear image on a campact, big-screen TV.
dim, or distorted. With the new GE \/ 1 .g’ casters, to automatically In fact, with a picture this good, you

Widescreen 3000, you get America’s M adjust the color for you. S0 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 beadtiful.

The action comes at you in breath- And the GE Widescreen 3000 offers :
taking, vivid color—the kind our GE rear-screen projection, eliminating bulky  We bring good things to life.
VIRTI color system is known for. This GE  lenses and projector consoles between .

innovation uses a special VIR signal, you and the screen. So you get a bright, GENERAL ELECTRIC
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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.

\AC

Vi
Television—the progenitor of video—changed the world as
did 10 other electronic concept. We relax by it, learn from
it, dress by its code of commercials. It can make vivid our
weaknesses and amplify our strengths. It can unite. It can
divide. It has become the eyes of nations, capturing millions
of minds in a single instant of time.

Profound words indeed for a media that began in 1945
when “‘Uncle Miltie’’ came live, in black-and-white, from
DuMont TV into our living rooms. 15 years later, color came
on the scene, and with it began an era of remarkable
change for the TV receiver. Receivers are no longer
designed around discrete components. Now micro-circuits
have condensed the electronics to a size that makes
“'pocket’’ TV viable. It can go with us everywhere— even to
ball games, somehow lending credence to the action we
see on the field!

New circuits have alkso beem designed to improve
performance. Comb filters increase the bandwidth of a
receiver to provide greazer picture resolution. Blades of
grass look like individual blades of grass—not patches of
areen. Other circuits aLtomatically set picture quality.
VIR systems precisely set colors to the correct tint.
Varactor tuning guarantees fine-channel tuning at the
push of a button. Audio reproduction has also been im-
proved thsough better amplifiers and speakers. And
high-fidelity sound is there for the taking, thanks to tae
relatively new full-frequenay audio transmission on networks.

Picture -ube design has improved picture quality and
increased picture size. More rezent and more exciting—
A remarkadle technology of higk-light-output tubes is
evolving for indirect viewirg, commonly called projection TV.

This year, many television manufacturers are offerirg

The TV screen in @ mod=2rn home entertainment center
will utilize an extensive range of video sources.

wwWwW americanradiohistorvy com
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‘recorder, used as a ‘time-

' ... the video cassette

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
behind these new systems is entirely different and many
are not called TV's at all—they are the integral part of our
new “*home entertainment centers.”

An extensive range of entertainment and educational
video sources are available to use on our TV screens which
(conventional or projection) are merely outlets, as speakers
are to a hi-fi system. The modern entertainment center
will include a video cassette recorder which can be used as
a “‘time shift’”” machine, allowing shows to be taped and
played back at your convenience—a happening that
could eventually change the broadcast TV industry, making
prime time as obsolete as Uncle Miltie.

Now, first-run movies are available on pre-recorded video
cassettes, and by using the VCR with a portable video
camera, ‘*home movies’’ can be acted, recorded and played
back instantly, right on your TV screen.

The newest piece of hardware that makes use of the
screen is the video disc, now becoming available nation-
wide. This looks like a conventional audio LP, but it contains

both audio and video information. Pre-recorded movies,
concerts and plays with stereo sound are suddenly alive
in your viewing room. Because of the relatively low cost
of each disc, instructional shows (How to Play Tennis, Golf,
etc.) become practical. It's even possible that the entire
Sears’ catalog could come to you as a disc with one frame
showing merchandise, another pricing, another its uses!

And, there are the video games. Hundreds of game
cartridges convert your TV screen to a playing field, road-
way, or game board. In addition, cartridges include teach-
ing aids on a variety of subjects for children and adults.

indirect home programming is growing, too. Over-the-air
pay TV provides movies, sports, and other video extras to
subscribers owning decoder boxes. Cable companies bring
us dozens of additional TV channels with special movie and
sports programming. You can even buy your own backyard
ground station (prices start at $5000) to intercept a smorg-

The technology of I.C. chips made possible the reduction of
bulk and expense in electronic equipment.

www americanradiohistorv com
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A Blockbuster Announcement By
Radio Shack and Tandy Corp.

We've Added 3 New TRS-80 Computer Systems

New Desktop Power!
(Under *700%)

We've added a Model IlI, 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 [ software, thus a very
large library is ready today!
* The intemally-expandable 4K
Level I systemn is $699*
* The intemally-expandable 16K
system with Model Il BASIC is
$999* It includes: upper and lower
case and real-time clock.
» The 32K Business System at
$2495* 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 external).

New Pocket Powet!
(Under *250%*)

We've 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 1.9K RAM.

* Only %sx2¥%ax67/8" small, only

6 oz. light. It works on 4 inexpensive

camera-type batteries having 300-

hour [ife!

e 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!

DO

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 programmabile.

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 Radio Shack.

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

Radio fhaek

The biggest name in little computers™

www americanradiohistorv com

Send Today! ror 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 =
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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

n." I_fl

__,,g“,

knows a 'bm

e ‘Simulated TV picture, Simulated wood cabinet

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

www americanradiohistorv com

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,
PO. Box 6950, Knoxuville,
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 systems, such as
Teletext and Viewdata, could convert your screen to show
everything from classified ads to local weather maps. Some
systems are interactive—by watching the screen and oper-
ating a small keyboard, you could answer questions, play
games, or even vote—right from 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 demonszrated by Japanese
and American manufacturers. Holagraphic transmissicn
gear is in the labs. 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-generation magnetic bubbles from Bell Labs promise
higher spaed, greater memory capacity.

www americanradiohistorvy com
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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. CALFORNiIA

September£ 6,7 LONDON, ENGLAND
1980 September.4.5,6

% -
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micgw Br i
ibram. Fiffy siorg ]
.calls-out rthets, Jeseribes

" captares, amounces eirors.

Plays atten leyels.of *
difficulty. Afslyzes.ove
3,00C,000 maves —it's
faster and smarter
thanever. Speaks
Engl sh, Spanish,
Frenzh gr German
langmage.

+ Chess Clock télls
time remaining,
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+ Duplicates 64 of the world's greatest
games — you play against the Master.

+ Plavs 64 book openings, average 15 moves into
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» Mamy other features include: Problem Mode, Mate-in-Two solutions, -
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For the beginner or serious player. Available in fine stores everywhere.

"Spamssh, French or German optional.
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“'Ultra-lightweight cart-
ridges flawlessly track
record grooves over a wide
dynamic range with a
minimum of distortion.’’

BRI
/'\\ I L: = U

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 commercial
digital recording—a quantum leap . . . 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 recorded. Master recorders save
this sound as digital pieces of information on magnetic
tape. The playback—dubbed to discs and tape—precisely
matches the original. The result? Consumer copies of
performances with optimum reproduction quality.

e = W

Throughout the years, each componant in a high-fidelizy
system has been se-designed to take on the challenge of
creating realistic audio reproduction in your home. NHew
breeds of motors supply mechanical movement at precision
speeds without adcing electrical or mechanical noise. Ultra-
lightweight cartridges flawlessly track record grooves
over a wide dynamic range with a minimum of distortion.
Electro-mechanical arms move tnhe cartridge across tre
record surface in ways that eliminate the slight skew and
tracking errors found in earlier conventional arms. Cassette
tape formulations have been developed to increase
frequency rasponse 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 sighal may have been processed

State-of-the-art electro-mechanical arms move across tke
record surface eliminating the tracking errors found in
earlier arms.

S [——
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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. Noise-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 automaticaily 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 digital
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.
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puo./3e4 and intelligent tuning.

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

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

We've eliminated the flat amp stage which
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 point the direction to tune,
automatically changing into a signal strength
indicator at the exact center tuning point.

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 circultry and Flash
Tuning. R-3055 includes CLL Acculock as well.
Both the R-3045 and R-3055 have provision
for MC cartridge, with variable input impedance
and equallzer gain...automatically.

Every Lux Tuner/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 sQund thinking. °Patent Pending

Ultimate Fidelity Stereo Components

_‘}_l L.UX Audio of America,ltd.

Reflecting Tomorrow’s Technology in Today’s System

160 Dupont Street, Plainview, NY 11803/(516) 349-7070 * West Coast Office: 11200 Chandler Bivd., North Hollywood,
CA 91603/(213) 980-7641- Canada: Lux Audio of Canada, Ontario
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“In five years . . . one out of every four homes will have a computer terminal or control
unit that will modify living habits for the better.’’

COTINAICI TN

TN Y

You‘re holding a bit of history in your hands. POPULAR
ELECTRONICS is credited with actually beginning the home
computer revolution. It started in PE’s January 1975
issue which featured plans to assemble the first powerful
home computer. Reader buying response was phenomenal
and a whole, new industry was launched.

Within two years, thousands of home computers were
operational across the country and hundreds of other
hardware and software manufacturers entered the business.
Revolution ended. Evolution began.

Machines, through software, have taken on a variety
of jobs to save time and money. Text Editing systems help
prepare letters and reports. Financial packages compile
accounts receivable, accounts payable, payroll, and forecast
money flow. Inventory control systems track product manu-
facture, storage, and distribution. At first, these jobs were
done by large, expensive, main-frame computers, affordable
only by giant corporations. But now, low-cost units have
put big computing power in the hands of every small business
operator and made it easier for personal-use enthusiasts
to use computers for their business and educational needs.

Personal-use computers fit many needs at prices that
range from about $300 to $3,000, depending upon com-
plexity and capability. Most are about the size of a portable
typewriter, and take minutes to set up. They contain a

standard keyboard to enter data and attach to a TV monitor
to display results. Some are truly personal—battery-
operated, and hand-sized, they travel in your coat pocket,
look like language translators, but are complete, program-
mable computers. With the addition of micro-bubble
memory devices that permanently store millions of pieces
of data, these tiny computers may become as power-
ful as any desk-top system now in use.

Programming the new computers has been simplified. Each
contains a language--—an internal program that teaches the
computer English words such as PRINT, RUN, STOP. Each
is a command the computer will understand and perform.
You can learn to perform simple tasks in minutes, comple»
programming in a few hours.

The results of your program wili vary, depending upon the
computer. While all will display letters, words, and numbers,
many also have graphics capability. With this feature, the
computer can draw—charts, graphs and pictures appear
on the TV screen in vivid color.

Besides your programming, a computer will accept pre-
packaged “‘canned’’ programs that instantly instruct it ta
perform any of hundreds of tasks. One program may com-
pute your income tax in various ways for the best *‘bottom-
line.” Another may set up a home budget system or
provide financial investment information. Still others store

Home computers also have graphic capability—can draw
charts, graphs and pictures in full color on your T V screen.

www americanradiohistorvy com
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The Sound of the Pros.

For the Pro at Home.

We've been perfecting profes-
sional sound reproduction for almost
half a century. From the famous
Voice-of-theTheater™ to our studio
monitors and large floor-standing
models, Altec Lansing is continuing
a tradition of creating significant
advancements in speaker technology.
And now we've taken the most recent
professional sound innovations
and put them into our new speakers
for the house, our models 4, 6 and 8.
As a result, you can hear what
has made Altec Lansing a long time
Mayorite in studios, theaters and

on sund stages from coast to coast:
Crisp\clear sound realism.

meessmnal
features \made for
the home.’

Here are soime
of the acoustic
innovations featured
by our new speakers
The Altec Tangerine? a revolitionary
radial phase plug that brings out
all the high frequencies blocked by
standard circumferential phase plugs
It works with our new LZT (Lead
Zirconate Titanate) ultra high-
frequency compression driver that
replaces magnets and voice coils with
a state-of-the-art semiconductor for
super clean sound.

Another important professmnal
feature is our Mantaray® constant
directivity horn that expands your

listening “sweet spot” well off
to the sides of the speakers.

We've also developed a dif-
ferent approach to a cross-over
network design that minimizes
distortion and improves high-
frequency response. In addition,
each of our new models is
equipped with an Automatic
Power Control to protect the speaker
from power overloads without
shutting off the sound.

There's also a new lock to our
new home speaker line. We use rare
Endriana wood from the South
Pacific for our speaker cabinetry
which highlights an unusually rich
woodgrain and exhibits extraordinary
acoustic properties.

Of course, there’s a lot more to
our speaker designs than these new
enhancements. The sum total of

many years spent in speaker
research and development is
incorporated in our home models.

Sound experience in
a Free brochure.

If you'd like to learn more
about all the professional features
we've built into our new line, write for

our free brochure “A New Generation
of Speaker Systems for the Home!'
Better yet, visit your nearest Altec
Lansing listening room and find out
how we adapted our professional
sound quality to the environment of
your home. For the name of your local
dealer, call toll-free (800) 528-6050,
Ext. 730; in Arizona (800) 352-0458.
Or write: Altec Lansing International,
_ 1515S. Manchester
| A LT EC e
| LANSING BN\ 92803,
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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
talk back—in its own voice—or compose its own music.
Remote control devices even permit a computer to op-

—— e i e L e
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pliances in your home,

modem (modulator/demodulator) a
unicate with other computers over a
The potential is mind-boggling!

mber of such computer services avail-
of them, attach your computer to the

erate the lights and

By controlling a
computer can com
standard phone lin

Now, there are a
able for use. Dial
: ¢
The Wall Sreet Journal hastens story text between type-
setter ard printer via satellite.
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THE FIRST
HIGH GRADE
VIDEOTAPE.

Video cassette re-
corders have changed a lot
in the last few years. New
features like six-hour re-
cording, slow motion and
freeze frame have added a
great deal to home
recording.

But there’s one draw-
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
cause the magnetic oxide
particles on the tape’s sur-
tace to loosen and even-
tually fall off. Once this
starts to happen, a loss of
picture quality isn't far
behind.

At Maxell, we've
always been aware thata §
video cassette recorder can &
only be as good as the tape FES_.
that goes in it. So while all the video cassette
recorder manufacturers were busy improving their
recorders, we were busy improving our videotape.

The result is Maxell Epitaxial HG, the first
high grade VHS videocassette. In technical terms,
there are several significant differences between

our high grade and regular
videotape.

For one thing, our
oxide particles are smaller
and more densely packed
on the tape surface. Which
is why we have a better fre-
quency response and signal-
to-noise ratio, especially at
the slower reccrding speeds.

And, because of our
unique binding process and
calendering system, the
oxide particles on Maxell
HG stay put. This drasti-
cally reduces friction and
video recorder head wear.
So not only will you get
better picture quality, but
you'llbe able toenjoy italot
longer.

All in all, no other
home videotape can deliver
better color resolution,
sharper images or cleaner
sound than Maxell HG.

So if you own a VHS recorder, please
remember one thing. If you want high

de pict
%%h%? ;oﬁdrr?eed m BXE l I
(2
we - ITSWORTHIT
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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 headphones avail-  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 youre  improves low-range response.

wearing them. Yet the sound is
dynamite.

Through a remarkable new audio |
breakthrough, our engineers have
succeeded in reducing big-head-
phone technology down to the size

That means you can listen to the
heaviest of music for hours. Lightly
And know that you're hearing
every nuance of the original
recording from deep bass to the
highest treble.

of your listening channels. Listen to our new MDR series
The MDR series headphones’ headphones. STEREO HEADPHONE

airy spaciousness delivers absolute They're light.

clarity through an ultra-small driver And heavy.
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One-Stop Component Center ®

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

T ottky =
¥ AL R N
GRAB BAGS . %~ ® SR

74LS138 . . . .
74LS139 . . . .
74LS154 . . . .
74LS157 . . . .
74LS161 . . . .
Heat Sinks (30)  3.95 i iy fie
. e !
G810l . d Transistors (100) 3.95 : ﬁté}gg i
GBI102 i i Cnokes (50) 395 : aLses
GB103 Tantalums (40) d Term. Strips (40) 3.95 . 7 2 Eu o
GBI0B TTL IC's (50) i Sper/Stndff (150) 2.95 - dLsaal . ...
GBI110 Asst. LEDs (100) 5. Washers (200) 2.9 . 7415244 . . ..
GBI13 Trimmers {30) . Lugs (100) 2.95 . 7418245 . . . .
GBI116 Y%w Resist. (200) 2. 1Z2w Resist. (100) 2.95 i 74L.5367 . . . .
GB117 %W Resist. (200) 2. 7-Seg. Dspiys. (50} 5.95 d 7418374 . . . .
GBI20 Slide Switch (%) 3. 38" Pots, (100)  5.95 . 81L.S97

REGULATED POWER SUPPLY KIT o SOCKETS

Uses LM309K. Heat Sink __ = . pirl1-(|)_vlg T —— p‘x\lmthgﬁp .
a P . 1 "
provided. PC board con- : WpinLP. . .2/ 14 pin WW gold 1.09
struction. Provides a solid ™ 16 pin Ll 2 16 pin WW tin .79
1 amp @ 5 volts. Can supply up “ 18pinLP.. .2/ 16 pin WW gold 1.19
to +5V, +9V and +12V with ' : S DI CP D2k 30 binww dold 235
JE205 Adapter. Includescompo- 24 pin o~ g 14 p. plug/coverl.29

i i 28 pin LB E 16 p. plug/coverl.39
2 Watt @ 70°C 3/4 Watt @ 70°C nents, hardware and instructions. % pin S 24 b plug/cover 195

7/8" Slotted Shaft 15 Turn Pot. 3%'x8"x2"H ’ ... L + moiex p./sockets
Linear Taper Linear Taper
JE200...................$1495
1K 5K 10K | 1002 500 1K

25K 50K 100K | 5K 10K 50K DESK TOP ENCLOSURES
1 Meg 100K 500K 1Meg .

830P..$1.79

DTE-8 (Pictured) g CAPACITORS

DTE-11 (Pictured)} R Dipped Tantalum ELECTROLYTIC
BREGE c.o .. 3695 | IMESRY, YR iTmraesy 279
DTE-HK (Case for JE6OO) . . . . 1mfd @38V 2789 10mfd @50V
DTE-AK (Case for JE610) (Pictured} . . . . 2.2mfd @25V ! 22mfd @50V
3.1_}1mfd@25v 1. 1(7)0mf?d@(§ga/v
4.7mfd @25V 5 m
VIDEO CONTROLLER 10mfd @25V . 220mfd @50V

33mfd @25V 3.95  1000mfd @25V
i 100V MYLAR 2200mfd@lév  1.39
. .001-.0lmfd 4/.79 50V CERAMIC
Ideal for allvideo | .022mfd 47.89  10pf-.022mfd  4/.59

CTORS s games or remote | .047mfd 4/.99  .047mfd 4/.69

: .1lmfd 4/1.19 .1mtd 4/.79
. i : control projects. omfd 47129

Two mini. pots.

40K ohm each. M|CROPROCESSORS
SPST push button CPU (4MHZ) 14.95
control.Five-wire ?:Elljt MpPU 1‘;32
connection cable 8 Bit 1/O Port 305
5’ long. Rugged | 8216 (B:i-Directional Bus Driver 4.49
i e — haracter Generator 12.95
';',f,s,t}'f Coargw | & Tri-State Hex Buffer 2,25
Insids clinn| 13 2 30K Baud UART
ey ] x 4-5/16”L 88-Key Keyboard Encoder 13.
X N 4K Static RAM (300ns) 3.49
16K Dynamic RAM (20ns) 9.9

9.
8K EPROM 10.95
JVC‘4O P N I I $5.95 eaCh 16K EPROM (+5V) 19.95
G = I S IS I B S =R @ IR I N D S SR =R =

D-Subminiature Plug
D-Subminiature Socket
Cover for DB25P/S
P.C. Edge
BNC Plug
BNC Jack
UHF Adapter
UHF Pane! RecP.
UHF Adapter
2! UHF Plug
UG260/U BNC Piug
UG1094/U BNC Bulkhead Recp.

1

_ __

®= LINEAR ™ Discount Jim-pak Coupon

s &oa 9 LM7805T . . . L electi components

&% Lw7eleT oo L ONE e GOOD FOR
ar DOLLAR ONE DOLLAR

Discount Coupon DISCOUNT

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

w0

SR W RS W

bwbbbw&bo—\pm
BB ORDonoRhRao

Redeemable at f
participating JIM-PAK Mr. Distributor: Jim-Pak
Distributors for $1.00 will accept this coupon
discount on purchases for one dollar credit
of JIM-PAK components O N E DO LLA R when returned to us with

exceeding $1.00 One Coupon Per Customer your regular orders.

LM7912T . . .
LM7915T . . .
LM323K. . . .
LM32#N. . . .
LM33IT. . . .
LM339N. . . .

RO .
R RO it~ =g N WD WD «
B\D\DU\WU"U’("W'J\B
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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 all
memory locations. This RAS-only refresh
is achieved in less time, and since the
MUX 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 /C/7 is a 4-line to 16-
line decoder that senses address lines
A12 through A15. All decoder output
lines at pins | 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-80s resident
16K of memory. Address decoder /C/7
“‘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 /C/3 and ICI4
are controlled by the Mmux pulse through
the S control lines of the devices. Refer-
ring to the symbolic spst switch shown
on JC/3, all “switches™ are in position 0,
with MUX resting low to. allow address
bits AQO through A5 to pass to the
RAMs. When Mux goes high, all
switches move to position | to pass bits
A6 through A11 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 S-volt regulator /C/8. Supplying

G0

a small bias current to the RAMs, the
—5-volt source is obtained from a
charge-pump circuit formed from /C19,
a 555 timer that delivers a square wave
to the charge-pump circuit connected to
pin 3. Regulation of the charge pump’s
—5-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.

www americanradiohistorvy com

and a wire running to a metallic wrist-
watch strap. Sray 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
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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 1DC 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 IC13 and connect address line A13 to
pin 3 of IC/3. Wire lines A6 and Al2 to
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 IC/6. Assuming there is
16K of RAM inside the TRS-80, con-
nect the four input pins of active-low
OR gate IC/6 to pins 9, 10, 11, and 13
of IC17 in any order.

After checking your wiring for errors
and shorts, install only IC19, apply pow-
er, and check that the proper supply
voltages appear at the appropriate sock-
et pins. Disconnect power. Then install
the remaining 1Cs, 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-
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ADDR CODE MNEMONIC
4400 211844 LDHL, 4418H
4403 OE 01 LD C, O1H
4405 71 LD (HL), C
4406 0608 LD B, 08H
4408 CBO06 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

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
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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 IC17, 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. Thé
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 menitor control
and register pair HL holds the address
at mismatch.

Entered as listed in Level 1 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
0Os 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 60 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 menitor 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

R Low-Cost

Monitor

torv com

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

HE National Weather Service and

the Civil Defense Agency, in con-
junction with local broadtasters and
other authorities. maintain an emergen-
Cy warning syster: to alert the public in
case of impending natural disaster or
national defense emergency. This sys-
tem consists of a network of AM and
FM radio_stations that will interrupt
their normal programs to 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-
cast system (EBS) on local radio sta-
tions. Du-ing suct tests. and in the event
of an actual alert, participating stations
broadcas: a special two-tone signal used
to activate warning devices at other ra-
dio staticns and at regional Civil De-
fense offices.

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


www.americanradiohistory.com

“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 UPl 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 modify 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.

l|ll' .
0L\l 120

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
frequenqes from one direction 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 machlnes—from computers to photo

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 i literal secands
through a satellite network. In addition to being faster.
it car 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 QRT screens linkad to the company
central computer. Depending upon the u-gency, it is sen:
instantly or held in storage to be batched with others for a
mass “*‘mailing.’’

For news services such as AP and UPI, speed is essential.
Bothhave satellite capability For instant text distribution
and the Wall Street Journal Fastens story text between
typesetter and printer via satellite.

Satellite communication also has many direct effects
on us. Home Box Office supplies TV vieawers 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. Cver-
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 people are new tuned in to his
system-—and expects three times that many by the middia
of 1981.

TV-via-satellite can of‘er a more personal touch as i
did during the Republican convention in Detroit. While net-
works carried the events of national interest, reporsters
from three independent news affiliates were beaming ir-
dividual state views to local stations over a Westar satdlite.

In =he near future, this persenal touch may prove to be a
twist of technological fate. Since the beginning, satellit2
communication has been thought of in global concepts—
thousands of miles of spase brought into mirror view by elec-
tronic servants. Even the technology of tocay’s sophisticated
craft support that use. Relatively low levels of enargy
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 malke
that possible: superior rexeiving electronics packages nave
areatly reduced the size of the antenna needed to capture
signals. (A 10-foot diameter dish can be used in lieu 07 the
100-foot requirement established earlier.) Add to this the
dramatic drop in cost for state-of-the-art components, and
the result is a do-it-yourself tackyard ground station. The
cost? $5000 and up . . . and it’s available from a catalog!

Tests have been successfully completed using super nigh-
frequency, high-powered satdlites. Canada, the U.5. ard
Japan have a joint venture in CTS, @ communications
satellite capable of broad=asting directly %o your TV set. The
anteqna? A desk-top dish that measures just under two
feet across. The down-irk necessary fits in your han¢ and
is plznned to cost under $500! o



www.americanradiohistory.com

Educator, Entertainer, Accountant.

Your Challenger
Personal Computer.

Through the miracle of modern
technology, a complete computer as
powerful as the multimiltion 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
business use.

This available software aliows 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 uses
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.

CIRCLE NO. 61 ON FREE INFORMATION CARD

Accounting

Your Challenger comauter 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 nrocessing; 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
e of these new
technological
wonders.

Ohio Scientific
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.

OHI0 SGIENTIFIC

1333 SOUTH CHILLICOTHE ROAD
AURQRA OH gd Vil ‘ '.
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Low-cost digital indicator displays total playing time

HOW MANY HOURS ARE ON YOUKR

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
100 soon.

DECEMBER 1980

PHONO
STYLUS?

~- -

e e

-
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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-
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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 /C! 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
C1) 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 feedbgck loop. Resistors R10
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 /1C2D
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//, and
R13. The amplified input signal is con-
verted into a positive dc voltage ap-
pearing across capacitor C/I, which
charges rapidly and discharges slowly
through R13.

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 RI4 and RI!5 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 7'/ sup-
plies a low-voltage 60-Hz sine wave to
low-pass filter R/9C13, whose output is
attenuated by voltage divider R20R23.
The attenuated sine wave, converted
into a square wave with a dc offset by
I1C2A, is applied to the inverting input of
comparator /C2B.

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
IC3. The mismatch between pull-up re-
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PARTS LIST

B1—4.2-V mercury battery (Mailory 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

itor

capac-

C5, C11, C12—100-xF, 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

C15—330-uF, 6.3-V tantalum capacitor

(see text)

C16—56-pF disc ceramic capacitor

D1, D2— 1N4001 rectifier

D3, D6— 1N9 14 signal diode

D4 — 1N34 germanium signal diode
D5— 1N4735 6.2-V zener diode

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

IC1—LM301A operational amplifier
IC2—LM339 quad comparator

IC3—CD4013 dual D flip-flop

IC4—CD4059 programmabie divide-by-N
counter

IC5—MM74C925 four-decade counter with
multiplexed four-digit, seven-segment
output drivers

J1—Insulated phono jack

Q1 through Q5—2N5210 or equivalent npn
silicon transistor

Q6—2N5086 or equivalent pnp silicon
transistor

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

R1,R15, R22— 1 MQ

R2, R23—27 kQ

R3—470 kQ

R4—330 Q

RS, R6, R12, R16, R19, R26— 100 k(}

R7—10Q

R8, R14, R21, R27 through R33— 1 kQ

R9,R11, R13— 10 kQ

R10— 15 kQ
R17, R36—6.8 kQ
R18—100Q
R20—33 kQ

R24, R25, R34, R36, R37—3.3 kQ
R35—330Q, 2 W
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S1, S2—Normally open, momentary-con- Fig. 1. The audio input is
tact pushbutton switch obtained from one channel of
T1—24-volt center-tapped, 40-mA step- the cartridge output to the
down transformer phone preamp. It is then
Misc.—Printed circuit board, IC sockets or amplified and rectified and
Molex Soldercons, battery holder, fuse compared to a reference to
holder, suitable enclosure, Y phono-con- create timed pulses and
nector/adapter, shielded cable, phono drive the digital display.

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 elched,
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 power-line frequency is 60 Hz.

DECEMBER 1980
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sistors R16 and R24 holds the output of
I1C2B 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-flop in /C3 (pin
13) when IC2B 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 1C4 to clock four-decade coun-
ter IC5.

This chip contains not only counting
stages but also seven-segment decoders
and multiplexed display drivers. The
outputs of /C5 drive not only the seven
segment lines of DIS/ but transistors Q2
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
through the LED display until the VIEwW
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 /C5 resets to 000.0. The
user can manually clear the counter by
closing RESET pushbutton switch S2. 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 /C5 is not lost during
power failures and during times when it
is necessary to unplug the timer from
the power line. Current drain of IC5 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,
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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 JI 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 viIEw 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-
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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 7/ 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
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demand of approximately 32 mA in
either the STANDBY (S/ open) or VIEW
(S1 closed) mode. In the latter, the flow
of display current causes a decrease in
current flow through zener diode DSJ.
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 VIEwW 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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Hew fromNRI!
5”¢color TV that tunes

DIAGO AL

by computer, programs
an entire evening's
enfertainment.

Just part of NRI's training in é \
servicing TV, stereo systems, video
tape and disc players, car
and portable radios.
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Only NRI home training prepares
you so tharoughly for the next great
leap forward in TV and audio. ..digital
systems. Aiready, top-of-the-line TV's
feature digital tuning, computer pro-
gramming is appearing, and new
digital audio recording equipment
is about tc go on the market.

NRE 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

™ training that keeps you
A up with the leading
. edge of technology.

98 Exclusive
W Designed-for-
| learning
\ 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

www americanradiohistorv com

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 Salesman 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
your personal

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

:‘ml
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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.

THE NEW EXPLORER/85 SYSTEM

Special! Full 8" floppy, 64k system for less than the price of a mini! Only $1499.95!

(Also available wired & tested. $1799.95)

Imagine — for only $129.95 you can own the starting
level of Explorer/85. a computer that's expandable into
full business/development capabilities — a computer
that 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 Inte! 8085 cpu. which
is 100% compatible with the older 8080A. It offers on-
board S-100 bus expansion, Microsoft BASIC in ROM.
plus instant conversion to mass storage disk memory
with standard 1BM-formatted 8" disks. All for onl
$129.95, plus the cost of power supply. 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. ideal for a controller. QEM. or a real low-cost
start.

e Level "A"is a
complete operating

T system, perfect for
. 2 - heginners. hobhyists.
X N £ 9D J = industriul controller
o X use. $129.95

1

LEVEL “A"” SPECIFICATIONS

Explorer/85's Level " A" system fealures the advanced
Intel 8085 cpu. an 8355 ROM with 2k deluxe monitar/
of)erating 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 Board: Glass epoxy. plated through holes with
solder mask. « 1/O: Provisions for 25-pin (DB25) con-
nector for terminal serial 1/0. which can also support a
paper lape reader . . . cassette tape recorder input and
output . . . cassette tape control output ... LED output
indicator on SQD (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 (o 84K
via 5-100 bus or 4k on motherboard.

System Moniltor (Terminal Version): 2k b{\es of
deluxe system monitor ROM located at F##. leaving
#8% free for user RAM/ROM. Features include tape
load with labeling ... examine/change contents of
memory . . . insert data. . . warmstart . . . examine and
change all registers . . . single step with register display
at each break point. a debugging/training feature . .. go
to execution address . . . move %locks s?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/O monitor routine with 8-bit parailel output
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 data
... warmstart . .. examine and change all registers . . .

A

Please send the items checked below:

O Explorer/85 Level "A” kil { Terminal Version). . . $128.85 plus
$3 post, & insur,

O Expiorer/85 Level A" kil (Hex Keypad/Display Version) .
$128.95 plus $3 post. & insur.

O 8k Microsoft BASIC on cassetle tape. $64.85 postpaid.

O 8k Microsoft BASIC in ROM kit (requires Levels "B~
“ET) ... $89.985 plus $2 post. & insur.

O Level “B" ($-100) kit . $46.85 plus $2 post. & insur.

O Levet “C" (S-100 6-card expander) kit. . $38.95 plus $2 pos!.
& insur

O Level “D* (4k RAM) kil . . . $68.85 plus $2 posl. & insur

0O Level “E” (EPROM/ROM) kit .. $5.85 plus 50¢ p&h.

O Deluxe Steel Cabinet for Explorer/ss .. $48.85 plus $3 post.
& insur.

O Fan For Cabinet . .. $15.00 plus $1.50 post & insur.

O ASCll Keyboard/Computer Terminal kit: features a full 128
character set. u&] case: full cursor control: 75 ohm video
oulput: convertible 10 baudot output: selectable baud rate.
RS232-C or 20 ma. 1/0. 32 or 64 character by 16 line formats
and can be used with eithera CRT monitorora TV set (if you
have an RF modulator) . $148.85 plus $3 00 post & insur
O Deluxe Steel Cabinet for ASCII keyboard/terminal

$19.95 plus $2.50 post & insur

TJ New! Terminal/Monilor: (See photo) Same features as above
except 12" monitor with keyboard and terminal s in deluxe
single cabined: kit .. $399.95 plus $7 post & insur

O Hazeltine terminals: Our prices two low 1o quote — CALL US

O Lear-Sigler terminals/printers: Qur prices loo low to quid
CALL US

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

D" and

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 brund!)

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

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

LEVEL *B” SPECIFICATIONS

Level “"B” provides the S-100 signals plus buffers/
drivers to support up to six 5-100 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 selectable). to allow the
use of slower memories . . . two scparate 5 volt regula-

tors.

LEVEL *'C"” SPECIFICATIONS'

Level "C" expands Explorer/85's motherboard with a
card cage. allowing you to plug up lo six S-100 cards
directly into the motherboard. Both cage and card are
neatly contained inside Explorer's deluxe steel
cabinet. Level "C" includes a sheet metal superstruc-
ture. a 5-card. gold plated S-100 extension PC board
that plugs into the motherboard. just add required
number of $-100 conneclors.

Explorer/85
With Level “C"
Card Cage.

LEVEL “I)" SPECIFICATIONS

Level “I)'" provides 4k of RAM. power supply regula-
tion. filtering decoupling components and sockets to
expand your Explorer/85 memory to 4k (plus the origi-

O AP-1 Power Supply Kil £8V @ 5 amps ) in deluxe steel cabinet
$38.95 plus $2 post. & insur.
O Goid Plated S- 100 Bus Connectors  $4.85 cach. postpaid.
O RF Modulator kit (aliows you to use your TV set as @ monitor}
...$8.95 postpaid.
O 16k RAM kil (S-100 board expands to 64k)
post. & insur.
0O 32k RAM kit . $298.85 plus $2 post. & insur.
O 48k RAM kil . .  $389.85 plus $2 post. & insur.
O 64k RAMKit .. $498.85 plus $2 post. & insur
O 16k RAM Expansion kil (to expand any of the above in 16k
blocks up to 64k) . . $88.85 plus $2 post. & insur. each.
O Intel 8085 cpu Users’ Manual ~ $7.50 postpaid
O 12" video Monitor (10MHz bandwidth) . .. $138.85 plus $5
post. & insur.
O Beginner's Pak (sce above) 8168.95 plus $4 post. & insur
O Experimenter’s Pak (sce above) . $210.85 plus $6 post &
insur.
0O Special Microsoft BASIC Pak Without Terminal (scc above). . .
$329.95 plus $7 post. & insur
O Same as above. plus ASCII Keyboard Terminal with Cabinet,
Gel Free RF Modulator (see above) $490.95 plus $10 post
& insur
O Special 8” Disk Fdition Explorer/85 (e above)  $1498.85
plus $26 post & insur
O Wired & Tested.  $1709.95 plus $26 post & insur
O Extra 8" CDC Flappy Drives &w.ns plus $12 posl & insur
I Cabinet & Power Supply For Drive
insur
O Drive Cable Set-up For Two Drives .
insur

$199.95 plus $2

$60.95 plus $3 pos| &

$25 plus $1.50 post. &
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nal 256 bytes located in the 8155A). The static RAM
can be located anywheré from A##0 to EFFF in ak

RAM IC’s (allowing for up to 12k of onboard RAM).

DISK DRIVE SPECIFICATIONS

® 8" CONTROLDATA CORP. ¢ Datacapacity: 401.016 bytes
professional drive (SD). 802.032 bytes (DD).

® LSIcontroller. unformatted.

* Write protect. ® Access time: 25ms (one

® Single or double density. track).

DISK CONTROLLER/ I/0O BOARD

SPECIFICATIONS

* Cont.ols up to four 8” drives.
 1771A LS (SD) floppy disk

* 2716 PROM socket included
for use in custom

controller. applications.
® Onboard data separator e Onboard crystal controiled.
- {IBM compatible). * Onboard /O baud rate
] ® 2 Serial /O ports generators to 9600 baud.
e * Autoboot to disk system # Double-sided PC board
Level "A” when system reset. (glass epoxy.)
PHAR DISK DRIVE CABINET/POWER SUPPLY
Keypad/Display. * Deluxe steel cabinet 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 II (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-15-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:
$329.95 plus post. & insur.
ADD A TERMINAL WITH CABINET,
GET A FREE RF MODULATOR: Save
over $114 at this SPECIAL PRICE: $499.95
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 cabinet, cabinet fan. 8" SD/DD disk drive from
famous CONTROL DATA CORP. (not a hobby
brand!). drive cabinet with power supply. and drive
cable sel-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: $1499.95 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 at SPECIAL PRICE: $699.95.

O Disk Controller Board With /0 Ports . . . $198.85 plus $2 post
& insur.

O Special: Complete Business Sofiware Pak (see above) . .
$698.96 postpaid.

.. 8100 postpad.
g CcP/mM2.0. .. 8150 postpad.
O Microsoft BASIC. . . 8325 postpaid.
O intel 8085 cpu User Manual . . . $7.50 postpaid.
O Level “A” Monitor Source Listing . . . $25 postpaul.

Continental US.A. Credil Card Buyers Quiside Connecticut

CALL TOLL FREE: 800-243-7428
To Order From Connecticut Or For Techmeal

Assistance. call (203) 354-9375

Total Enclosed (Conn res, add sales tax) $

Paid By:

O Personal Check O Cashier's Check/Money Order
O Master Charge (Bank No _— )

Acct No Exp Date

Signature

Print

Name

Address

City

State! 7ip

NETRONICS Research & Development Ltd.

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. heal sink. filtering and decou-
pling components. Sockets may also be used for 2k x 8

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 to 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 (wWR) 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. Fora 4K X |
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

DECEMBER 1980

PLUG-BOARD SYSTEM FOR ADDING
16K OF DYNAMIC RAM WITH A 4K BONUS
BY ADOLPH A. MANGIERI
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trs-80 memory

Vs — & veg vag —1 & vss
oIN 23 :i GAs oIN Cas
selects one memory block at a time, de- ,%: ] NP [T [C):UT ﬁg —~ Z:UT
pending on the address from the CPU. po—2)  ax =g po—1 tex L as
The block and timing diagram shown ag—2 T Az — ——aa
g g 7 10
in Fig. 1 illustrates the operational ar- vl ] e A s [:9 5
rangement of a 4027 4K multiplexed dy- o vee oe vee
namic memory. The 4027 accepts 12 ad-
dress line bits (A0 through All) in two AO_A”:> s >AO_A5 |
12 TYPiCAL
groups through' mu.ltlplexer switches 6 o7 NBIC A
consisting of six single-pole double- J _ -
: . MUX 9 RAS l I
throw semiconductor switches con- ., [ ol
o W — - -
trolled by the vtux (multiplexer control) e | _R -
pulse. The chip data-out and data-in AR I ql‘s [~ u
lines are buffered by three-state gate Q cAS -
G3, which is controlled by gate G2 and CE DOUT pIN MUX
by data-in buffer G4. The input to the A'Z_A'SE:> 023335 a
address decoder consists of high-order in 4 6l cas I I
o A
address lines A12 through A15. -
Prior to appearance of the RAS, (row _ 62 O8E ouT
address select) pulse, the address decod- o o
er is disabled and its output is high. DATA
Since gate (G2 is inactive at this time, .
ate G3 is also off. In addition, chi L
felect T, e high, with memory de? Fig. 1. RAM block diagram and timing waveforms.
+12V -5V +5V +12v -5V
c20-c27 [ ] cos-cas | +] cs cel+ } T Ler
+5v ApF JpF fufF IuF IpF
T =TT T =T
c6 | | IC7 1c8 JEGA. |
L MK4027
2 |
I le i
5 IC9 | )\
Ic9o ICIO
12 * 6
06(24) 05(28) Datie) 03(26)
Ic P/N SGND‘+5]-5]+I2
T X N s
5320004 |.=8 1 SRR ) ! 1
9—12  74LS5367 8
3000H == I 13,14 T 74LSIS_7 8
) 4000H " i ___lSA AZ4L532 7
_ 6 74L821 | 7
6 5000H I I T
- 17 74154 12
ICi7 T T
FoooH 17 ] 74154 7 6000n _ 2 \ 18 7805 3 |
E0COH 16 8 O00H '?EE(T = T 222 I T
- |
9 P *
8000H SEE TEXT
DOOOH 15| L 5s
00 00
COOOH 14 10 9000H
BOOOH 13 Il ACOOH
Fig. 2. At left is the 4-line to 16-line decoder; across
GND AL D the top are eight RAMSs, and two multiplexer switches are
(37)(8)(29) 2 i at far right. A 12-volt requlated power supply is used to drive
= +5V = a 5-volt regulator and positive-to-negative voltage converter.
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selected, gate G! inactive, and the chip
data-out line off. The mux pulse is low
and allows bits A0 through AS to pass
through the mMux 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 pulse.) When RAS appears, the ad-
dress decoder is enabled and its decoded
output goes low, enabling memory. Also,
one input pin of Gl 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 A1l 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 Mux
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 A2, sacrificing the
chip-select line. Address bits A0 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

+5V +12V -5V +5V
ﬁ— * ﬁ 4 L
ciz-cis j-‘CS c9 []o] — TRS-80
jlr.lyF g :l:lyF wFI 8 1 +l IuF = 8 16 *LI;IES
= — — — SEE__4 | -—3—<A|2(51
- - = = TEXT 2 *
] _ 10 aspo | if_<‘5‘“’
6
S 2 aaf! 7 1= ane)
S s 2 12 5 B
1c3 |-- 1 1c2 Ici A3 of—<Aa5(35
- = = 5 azfe " 1< atotay
o = z A1 oft<aaizn
. 5 5 = .
= i == ] A0 IC14
L 8 GND 7418157
4 2 14 2 14 16 |2 S £
L i TIS
4 5 6 i 10 13 -
TCl ICl ICH 5
1ci0 ICH T 5V
5 4 ? 12 9 14 = = Js e
eND  vee 12 ngi7)
il
op—<a3(34)
D2(32) DIt22) DO(30) F— "
12 | P EYION
ot < aziam
[ = 6
o S
5
IN[:zzma J op—< Al(27)
4 o P—< sz
L :\‘?0 2_no(2s)
2
221+ i Ts
KF 4 ——
D6 D? D3 =
IN751|  tNa735] IN4OOI
= = = = = 1" 12
MUX(16)
150
REGULATED I
Fi2v sy
‘ . _ 1 1C8 |2 . |
l 7805
+ + +
D5 4 3
N 40O} DS ca cn c3 D4 D8 c36
IN4744 22 uF I\WF 22pF IN4 0Ol IN4735 | 22uF

www americanradiohistorv com

PARTS LIST

C1 through C4—22-uF, 20-V eiectrolytic

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— 1N40O01 rectifier diode

D6— 1IN751 5.1-V zener diode

D7,08— 1N4735 6.2-V zener diode

D9— 1N4744 15-V zener diode

IC1 through IC8—UPD4 14 (MK4027)* 4K
or UPD4 16 (MK4116)** 16K RAM

IC9 through IC12—74LS367 three-state
hex buffer

IC13,IC14—74LS 157 quad 2-input multi-
piexer

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-k(2, ¥4-W 10% resistor

R2 —100-k2, v4-W 10% resistor

R4,R5R6—4.7-k2, V4-W 10% resistor

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

**Use 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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iIm-pa

k“’ One-Stop Component Center
AUTHORIZED DISTRIBUTORS

electronic components

ALABAMA FLORIDA {Continued!} MICHIGAN (Continued) OREGON {Continued)
8irmingham J.L.S. Electronic inc. Plantation Heathkit Electronic Center Jackson Fulton Redio Supply Salem Comm-Shack
8irmingham Micrologic Inc. Tampa AMF Microcomputer Center Inc. Kalamazoo Warren Radio PENNSYLVANIA
Hi il Ele ic Supply Tempa Hesthkit Electronic Center Lansing Fulton Radio Supply Inc. 8raddock Leff Electronics
Huntsviile W& W Electronics Tampa Microcomputer Systems Livoma Lefayette Radio Chambersburg Sunrise Etectronic Dist. Co.
Mobile Lafayette Radio Electronics GEORGIA Livonia Norwest Electronics Drexel Hill Kass Elvctronics Distributors
Tuscaloosa Radio Parts Inc. Atlanta nra Comp [ i & Engineering Co. Inc. Drums Mr. D’s Digital Electronics
ALASKA Atlanta - oMpL g Warren Radio Co. Erie Warren Radio
Anchorage The Etectronic Company Atlanta H-pmklr Elocrronlc Center putronix Corporation Frazer Heathkit Electronic Center
Anchorage TV Mert Columbus adio Wholesele Electronics Mart Led. Paoli Personal Computer Corporation
ARIZONA Stone Mountain Cols.nun': & rECTronir > Ofson Eie Phil Heathkit Electronic Center
Flagstaft Jim's Audio & Stereo Repair HAWAL| Barr’s Philadeiphia Resco Electronics
Green Valley Radio Shack Honolulu ndustrial Efzznsex b H.R. Electronics Phoenixville Stevens Electronics
Sierra Vista B&S Electronics Honolulu pregrat:d Ciegind !.‘wn Niles Radio Supply Pittsburgh Heathkit Electronic Canter
Tucson Etectronic City Waituku Q 5K, Eisgtramcy i Electronic Supply Pitesburgh South Hills Electronics
Yums Yume Electronics IDAHO iy T\ Radio Eiectronics Inc. Wilkes Berre Hamline Electronics
ARKANSAS Borse Custent Elireranmier Electronic Mart ork G.Y.C. Company
Littie Rock Southern Electronics Co. Caidwell A:Gar Bupy ins Bell Electronics RHODE ISLAND
CALIFORN{A ILLINOIS st. Jossph eath Customer Center Cranston Jabbour Electronics City
Anaheim Hesthkit Electronic Center Carbondale =, Picks Electronics !# / Etectronic World Pewtucket Jabibour Etectronics City
Anaheim R.F. Etectronics Chicago Hovard. Elacirbg iamxzegq averie BV f T ity Electronic Supply Warwick Heathkit Electronic Center
Atascedero Coast Electronics Chicago Olson Ectronics Westtend QOison Electronics TENNESSEE
Azusa Amco Electronics Evanston T4i:State Electronic Corp. MINNESOTA Cookeville Wagnon's Stereo Center
Bakerstield Jay-Kern Electronics Geneva % Melvin o0t , ést Radio of Duluth Inc. Knoxville Shieids Electronics Supply inc.
Barkeley Al Lasher Efsctronics Groveland L % eathkit Electronic Center Memphis Blutf City Electronics
Buena Perk Ford Electronics Mount Prospect Tri-State E; Corp A /i Pal Electronics Memphis Sere-Rose & Spencer Elsctronics
Buena Perk 8.J. Electronics Niles . & - L St Pawl Jm..marl Elecrromc Center Memphis Warren Radio Company
Chula Vista Lton Electronics Peoria ¢ CamaurarCand af Bdudia 00 WSagnal L jcs Inc. N i Eddie Warner's Parts Company
Covina G&H Electronics Peoria i, Wesven Radio Co MEISEISSIPR| L Nashville Electrs Distributing Co.
Cypress SCR Electronics Rockford Compiuter Stare of Rockford:, ackium %ﬁ Ellingrori Eisctronic Supply Qskridge National Electronics
Davis Peradyme Consumer Electronics Scheumburg Data:Bomainof Schaumbu gl ] M igstla P ¢ 1 Tullahoma H&H Electronics Co. inc.
Fontana Fontana Electronics Skokie ¥ Lifpute Camgutgr “ Hrldgeron Forsy the Computers TEXAS
Fresno Etectronic Brain villa Perk & 1 4 Mqivm El rrim?u i f EviZorado Springs Beckrvan Electronics 8eaumont Electro-Hut
Fresno Sparky Electronics INDIANA “~~ & o i i ! ngnr rEawect i Opmawvr Coun(ry 8rownsville George’s Electronics Mart
Glendale Eagle Electronics 8 ing ﬂodla Co."Incl { 4 & Lowis -4 Co Coubtry (D Dallas Heathkit Electronic Center
Gotete 8ill’s Stereo Chesterton Gnustvrmn Elegtronics ff MONT AN Dallas Ram Micro Systems
Half Moon 8ay Radio Shack East Chicago L dero Elactronicy Corp @liings (.‘zrnlnj Redio Supply Fort Worth The Ingenuity Concept
Harbor City Buff’s Electronics Evansville * [ emHyteh & San f Bazivin Etectronic Service & Dist. Inc. Gartand Tinker Tronics Inc.
Hewaiian Gardens Carson Electronics Gary j {.‘nu—el Electrorat Suppi y i Gw Fﬂ).-& , Am}flecrromcs Houston Heathkit Electronic Center
Hollywood Pacmc Radio Exchange Indianapol, & b't Elecyoair Cuntol REBAASKA ¥ t Houston Interactive Computers
I Etectronics Muncie § 3 Pierte Elgcivon 5 [ e i Gmumh Systems Lubbock Trice Wholesale Electronics
La Habra A.B.C. Electronics South Bend - atio Distrib.uring ma Lirco/n Scar: Elctroni Supply Inc. McAllen Carlos Franco Electronics
La Mesa Heathkit Electronic Center South 8end Televincn Suppiy Ca Hurfaik b3 Casuwes Gun & Hobby Shop San Antonio  Appliance & Equipment Co, inc.
Lancaster Consumer Electronics owa T i g quf,h "WW .u Scett Electronic Supply Corp. San Antonio &K Electronics Inc.
Modesto Computer Magic Ames P & Etectronic Supply fnc Midwest Computer San Antonio Heathkit Electronic Center
Modesto Pacific Radio Davenport g | ¢y Bank Scott Electronic Sugply Corp. Waco L&M Wholesale Electronics
Monterey Zackit Des Moines 1% Gifford Brown 9. il i Heathkit Electronic Center UTAH
Morro Bay Coast Electronics Des Moines 5 Rod:o Trpd' Supply 607 ;g NEVADA * Y Midvale Heathkit Electronic Center
National City Willy s Electronics KANSAS 1 gf P far Wwaas 3 Contury 23 Provo Alpine Electronic Supply Co.
Northridge Pacific Radio Electronics Hutchinson ™5 «Hurchmson Eu.:rmmcl }F HEW JEASEY Sait Lake City Best Distributing
Oceenside Electronic Center Kansas City . Electronic Surplus Saten Gharcy Wyl The Campum Emporium Sait Lake City Computertand of Ssit Lake
Oxnard Dow Radio Mission g f-/;.mm Eutconk Conter {,) Ergleong Rbdiomasters VERMONT
Paimdale Radio Shack A.S.C. Paimdale Sslina - Edaztronics Ine. et FRir Lpwn Heathkit Electronic Center Essex Junction Lafeyette Radio
Palo Alto U.S. Electronics Wichita Amitaur Redio quipment Co Deean Heathkit Electronic Center VIRGINIA
Palo Alto 2ack Electronics KENTUCKY & PR Lafayette Radio Alexandria Computers Plus Inc.
Pasadena Dow Radio inc. Lexington Ratlio Electrohic Eqmpmem Co.t 4 ForfiEton Lekes Computer Corner Alexandris Heathkit Electronic Center
Paso Robles Mission Electronics Louisville ﬁurfeu £Electropic Equipment C 3 !1 Harnesy Typetronic Computer Store Annadale Arcade Electronics
Pomons Heathkit Electronic Center Richmond Madispn County Elurromcf ! Feunton &1 » Lafe Radio.E) it Arlingt Arting e W
Redding Radio Mart LOUISIANA = =1 frJ Lafs Radio Electronics Bi b Scotty’s Radio & TV Inc.
Sacramento  Calif. Redio & Television Supply 8aton Rouge Davis Epsetronics Supply;‘co N Charlottesville Graves Electronics
Sacramento 2Zackit B8aton Rouge - Menard Electronics Inc) Action Audio Inc. Falls Church Crossroad Electronics
Salinas Salinas Radio Baton Rouge Pchd’@n Electronics Fort Orange Electronics Hampton Electronic Ssles inc.
San Carlos J&H Outlet Srore Kenner Healthikit Elgctronie Center  »+  Alfiany i Greylock El it B& G Electronics
San Diego Radio Shack A.S.C. Mira Mesa Lake Charles utt Pawer & l‘onrrols‘} : Bmifen Heethkit Electronjc Center MecLean Tyson’s Computer Emporium
San Fernando San Fernando Electronics Lake Charies_ _ Whole Radib & Eeﬁnpmonr! Fuftaia 3 % Radio Equipment Corp. Norfolk Avec Electronics Corp.
San Francisco 2ack Electronics Naw Orleans 1% ig_: 5 Allet &é:ply Co. Eevgany Actiof Audio Inc. Norfolk Priest Electronics
San Jose Peninsula Electronic Supply Inc. pply Endhws { Cotnputer Tree Inc. Portsmouth Electronics Unlimited
San Jose United Radio & TV Supply MA RYLAND é; - e ishpca 3 Action Audio Inc. Richmond Avec Electranics Corp.
San Luis Obispo  Mid-State Electronic Supply Annapolis f N f Computcrs E-‘rc“ Tzhava Rsd-Tronics Roanoke Avec Electronies Corp.
San Rafael Electronics Plus Annapolis g 2 J&M Efectroiuss Inc Ewin 1 Warren Radio Vienna Eftectronic Equipment Bank
Santa Berbara Lombard Electronics Baitimore 4 Awarican Distributing Co darzam ! Heathkit Electronic Center Virginia Beach Hearhkit Electronic Center
Santa Cruz San ta Crul Elecrronict Baltimore f | Everything Ejactronigit & ingeran Actign Rudio Inc. Warrenton Radio Shack
Santa Fe Springs i Baiti . Harco Emctronizs Kingsras ytock’ £ i A idg Virginia Micro Systems
Santa Meria Cap’s C i Baltir 5 &7 Tritropvcs, tnz. Ao feen T L) Action Audio Inc. WASHINGTON
Santa Rosa Etsctronics Inc. Chureh ville | N iad {.'hugn.w'\e Ehf - Miwddeph o0 o 5 o Aqran Audio Inc. Bellevue ABC Communications
South Gate Mac’s Electronics Damascus § ur iem Parkiey £t xS Agsto Craft Everett A8C Communications
South Lake Tahoe CalPine Electronics Frederick e g edatkl! ﬂ‘rmnwm A Mg ark 1:'|’|:r \ _Digibyte Systems Corp. Kennewick C&J Electronics Inc.
Sunnyvele Sunnyvale Electronics Glen Burnie | Revacto W 'k Taft Etgc iriwics 45 Corp. Longview Progress Electronics
Torrance SE Erectronics La Vale - i J&MEuzl.-omcs o eaiex OEaRd F, 4 Radie EQuinmuest Corp. Moses Lake Ron's Electronics
Torrance Torrance Electronics Rockville ?‘ Hulhluf E’&Cf’o’”l Cahtq Fauletul K Frcnna Audio Inc. Pasco Riverview Electronics
Tustin A-8&8 Electronics Sitver Spnng‘"*os.. Corgauters Eig! Pﬂl{m:kl Grawigek Electronics Richiand C&J Electronics
Valiejo Zackit Towson mmnﬁwl Electrenic I, Pieeric Fiwive Plains  Hesthkit Iiecrranic Center Seartie ABC Communications
Van Nuys Thrifty Electronics Supply Inc. Towson N v Cengurers £ i lm'mrgr Wnrhkit Eiactronic Center Sesttle Amateur Radio Supply
Westminster K Electronics Towsoen L ¥ g‘.‘oﬂlﬁum! (FRTELTE 4 Trak Trujwn Eiwctronics Seartle Empire Electronics
Whittier D&S Electronics Towson ¥ } Hawiikit Exacirpriz Centwr [E + Am . Cavre Eiwatronics Spokane Don’s Stereo Canter
Whittier Wh/mn Electronics Co. Wheaton Tomgyter Lrafrary L w  Centrel Eisctronics Spokane Personal Computers
Noodland Hills ic Center MASSACHUSE i 3 [T Mapoingert Faiy o, Acsio Budio Inc. Tacoma C&G Electronics
COLORADO Littleton g | TeliCom tns’ R The &nmputer Corner Tacoma Northwest Redio Supply
Aurors Aurora Electronics Peabody  [me lasthkit lectronic Canter MEATHCAROLINA - | > WEST VIRGINIA
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Avon Heathkit E| Center 4 RM Electronlics inc Canciy u..-ﬁ.' Heathkit Electronic Center WYOMING
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Westport Computerworks Adrian E&B Eisctromics Inc. . Cleveland Heathkit Electronic Center
DELAWARE Allen Park Electronic Paria s - Cadacabus Heathkit Electronic Center
New Cestls Delewere Amateur Supply Ann Arbor Wedemeyer Elycromie. D E ™ T. V. Specialties
Newerk Computerlend Bettle Craek 4 r - Fremoane ra Tech College Bookstore CANADA
Wilmington Lersco 8ay City R Universel Amateur Radio Alberta:
Wilmington Wholssale Electronics inc. Canton Tha Ehw ” thkit Electronic Center Caigary CompuShop Atberta Ltd.
FLORIDA Clawson Redio Sumhpy | Warren Redio Ontario:
Clesrwater AGL Electronics Coldwater § =_H L Assateur Electronic Supply Toronto House of Computers
Ft. Leudardele Computers For You Detroit HeatdseifEi Ross Redio Compeny GUAM Marianas Electronics
Ft. Leuderdele Leafeystcs Radio Etectronics Datroit Redio Supiy & o ENGLAND 3
Lefayotte Redio Detroit ! Iy 8its, Bytes & Micros 8 i C Stors
Heethiit Elsctronic Center Oxford Ox ford Boftun Ca. 2 7 Heathkit Eiectronic Center GUATEMALA Electronice Pan-Americena
Leraco of Floride Inc. Eest Detroit Heathkit Electronic Cantar Spwishowe City Trice Whotesais Electronics PANAMA Tropsico, S.A.
Lakeland Specielty Eiectronics Flint Shend Electronics inc. OREGON SINGAPORE Applied Digitei System
Hermen Elsctronics Gerden City Computer Center Albany Oragon Hem Seles SINGAPORE Sys-Tech
N&G Distributors Grand Repids Micro Computer World 8saverton Norvec Elsctronics SWEDEN
Oaklend Park Lefayecte Radio Grand Rapids Radio Perts inc Corvailis Zero-Ges Stockholm LS/ Electronics HB
Orlando Southeast Micro-Deta Corp. Grand Rapids T&W Electronics Eugene Eugene Amateur Redio Supply WEST INDIES
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For Distributor Information, write or phone JIM-PAK® 1355 Shoreway Road, Belmont, CA 94002 (415) 595-5936
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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 will 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 has a 10

Megahertz precision crystal timebase.
But most important, the 8000B, using
the most advanced LSI circuitry, hasa
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.

e =
V/SA
k L]
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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-quality precision fre-
quency counter. It features only 41C’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
brmgs 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.

3 Sabtronics International, Inc., 5709 N. 50th Street, Tampa FL 33610 (813) 623-2631.

BRIEF SPECIFICATIONS:
Frequency Range: 10 Hzto1 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 to100 MHz, Input B
< 30 mV, 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
to 1 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 %j

‘
1
1 Please send me the following: PE 1
1 ____ Model 8000B 1 GHz Frequency Counter(s), Assembled @ $193.00each ........... $ :
: — Model BOOOB 1 GHz Frequency Counter(s), Kit @ $184.00 each .......... ......... $ -
_____Model 8610B 600 MHz Frequency Counter(s), Assembled @ $128.00 each ......... $ 1
| — __Model 8610B 600 MHz Frequency Counter(s), Kit@ $114.00each ................. $ 1
] Shipping and handling, $6.00 per unit™ ..o $ :
1 10% deposit for C.0.D. orders i H
: Florida residents add 4% Sales Tax 3 i
§ | enclosed check [ money order. (Allow two to three weeks for personal checks toclear.) []
§ Charge: [ Visa []MasterCharge 1
: Account No Exp.Date :
I Name :
]
I Address :
: City State ZIP 1
1
d

§ "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

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 @/ amplifies the 107-Hz
difference signal and, with the help of
inverter /C3A, 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

-] Fov+
R7
13 100K
ICa
CD4046
9.
R5
12 100K
11 :JE‘
-
N—— [
R6 R21
M 200K
e .
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CD4007
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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 JC3B 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 /CI/A4 to
momentarily go high. False alarms due
to these normal audio components can
be avoided by requiring that the output

the flip-flop activates
made up of NOR gate /CI/D and invert-
er IC3E. This oscillator generates a
square wave that alternately turns Q2
on and off, activating alarm A/.

ponents

+V

MALLORY
sc-628 42!

of IC1A be high for at least 15 seconds
before the circuit triggers alarm.

This delay is obtained by having the

output of ICl/A charge capacitor C5
through resistors R/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 J/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 /IC3C 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 ICIC. When
the output
switches to logic I, 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.

of the Schmitt trigger

The logic 0 appearing at the output of
the oscillator

The circuit contains a few other com-
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 S/ is closed. This assures
that the alarm will be silent when power
is applied to the circuit. Light-emitting
diodes LED! and LED? 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 §2 is
closed, LED! 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/ A4
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
e e e p N R PR Ty Y TR PR SRS S e g oS S s s S

A1—Solid-state audible warning 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-voit axial-lead aluminum
electrolytic capacitor

C5—4-uF, 15-volt 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 complementary 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— Yellow light-emitting diode

Q1—2N3804 npn silicon transistor

Q2—2N4402 pnp silicon transistor

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

DECEMBER 1980
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R1—10Q

R2—33kQ

R3, R5, R7, R8, R9, R13, R14, R16— 100
kQ

R4—10 kQ

R6, R15— 1 MQ

R10—220 kQ2

R11—100 Q

R12—470 kQ

R17—3.9 MQ

R18—2.2 MQ

R19—1kQ

R20-—20-kQ}, 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, suitabie 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

BS
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Fig. 4. Component layout for the monitor’'s
printed circuit board is shown below.

JW R22 —C6—
LED3 4-3—&” 5 il R 7 e
Ao
R [ \J R12
| G HY] l I
RS ;
l o5 R10
I . R
R21 —R14—
S1{£ v Rl7 ‘ ¢ g
B+ o ] I re(® A
1
cl; e | ® | —pa Sagc B8
] ' |
R3

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 1s at the proper level and the
EBS signal is present, a 107-Hz square
wave will be applied to the input of the

B

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 /C4 and the circuit ground.
Then close switch S/ 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 LED!
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,

www americanradiohistorvy com

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 J/ and, if necessary, adjust
the output level so that LED/! flickers in
step with the demodulated signal when
S§2 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
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sirnci=ir Multimeters

Repeatable Quality at Unrepeatable Prices!

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

MONEY BACK GUARANTEE

N Hand-held 3% digit LED Multimeter
\ 295 1% basic DCV Accuracy
“s

16 ranges: DC/AC Volts. DC Current, Ohms.
Resolution 1mV / 0.1nA / 1ohm

Ranges to 1000V / 100mA / 10M

Battery operated (PP3) or AC Adaptor
Complete with test leads and carrying pouch

DM235

Bench/Portable 3% digit LED Multimeter
0.5% basic DCV Accuracy $69 g5
21 ranges: DC and AC Volts and Current, Ohms L
Resolution 1mV / 1uA / Tohm

Ranges to 1000V / 1A / 20M

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

Complete with test leads

DM350

Bench/Portable 3% digit LED Multimeter

0.1% basic DCV Accuracy

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

Ranges to 1200V / 10A / 20M

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

B p,

NI
. . — 11 @m &
Bench/Portable 4 digit LED Multimeter $1 29 .
=95 oy,

0.05% basic DCV Accuracy

34 ranges: DC and AC Volts and Current, Ohms e e
Resolution 10uV / 0.1nA / 0.01 ohms /
Ranges to 1200V / 10A / 20M

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

— -— -— — _— - . -— - - -u . -_—n . L - - S - - . -— - - - EE I - - . am - ——
| please send me .......... | enclose .......... :
] PDM35 Hand-held DMM @ $39.95each:$ (QCheck [Money Order  [JMaster Charge L_S]Visa ]
) T DM235 Bench/Portable DMM @ $69.95 each: $ _____ [(Allow 2 - 3 weeks clearance time for personal checks 1
1 ~__ DM350 Bench/Portable DMM @ $99.95 each: $ ____ Credit Card No. Exp. Date 1
____ DM450 Bench/Portable DMM @ $129.85each : $ _____ NAME
| AC Adaptor for PDM35 @ $495each:$ |
1 AC Adaptor for DM235 @ $4.9each:$ STREET ]
AC Adaptor for DM350 @ $495each:$
i AC Adaptor for DM450 @ $495each:$ CcTY __ STATE ______zIP !
| Shipping/Handling at single rate per order :$ 500" |
New Jersey residents add appropriate Sales tax: $ SEND TO: NJS Technology Inc. PE :
i P.0. Box 8247
] TOTAL : $ Haledon ]
1 = New Jersey (]
*Continental USA only 07538 Tel.(201) 790 3141
DECEMBER 1980 CIRCLE NO. 64 ON FREE INFORMATION CARD 67
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BY JERRY AND ERIC EIMBINDER

Part 3: Comparing electronic “‘sport’’ games

MATTEL ELECTRONIS
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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.AAMMMATE.

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

Split Second

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

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

WADDINGTONS
Wizard

Game Machine 2

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.

Five games including blackjack and code hunter.

www americanradiohistorvy com

SPACE-AGE
LEISURE
ACTIVITY

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 I1X) 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)
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AFTER 500 PLAYS OUR HIGH FIDELITY
TAPE STILL DELIVERS HIGH FIDELITY.

. o i o e 3 AT
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If your old favorites don't sound as good as they used to, the problem
could ba your recording tape.

Some tapes show their age more than others. And when a tape ages
prematurely, the music on it 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.

e [T'SWORTH I'L:

DECEMBER 1980 CIRCLE NO. 37 ON FREE INFORMATIOM CARD
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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 XI—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 XII—WORD & NUMBER EDUCATIONAL GAMES _'

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

Quiz Wiz

red LED and buzzer.
Cartridges cover sports, movies, energy, trivia, etc.
Wrong answer produces a raspberry.

FONAS
Kiddy Computer

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
System

Cartridges present questions on movies, sports, music,
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 |etters.

TEXAS

INSTRUMENTS

Mr. Challenger
Little Professor
Speak & Spell

Speak & Read
Speak & Math

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 & Spell.

Math version of Speak & Spell.

www americanradiohistorv com
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THE AFFORDABLE HOME GOMPYTER

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!)

Microsoft’s Level |1l Basic and
16K Memory.

Another reason for all the commotion
is that the PMC-80 uses the same, easy 10
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 Radio 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-&0 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 tnnovator in Home
Computer Software, is making a
SPECTACULAR INTRODUCTORY OFFER

Pareom | M oo Ucenpesary, b l

SAL

Comparison Chart

Features PMC-80 TRS-80
Microsoft's Fantastic

Level { Basic Yas Yes
Full 128 x 48 Graphics Yes Yes
16,000 characters memory Yes Yes
Tape recorder for storing

or retneving programs Yes Yes
tUse your own TV (Save $$) Yes N
Expandable to 48.000

characters of

in computer memory Yes Yes
Use TRS-80

expansion interface Yes Yes
Expandable to 4 floppy

disk drives

(over 100,000 characters of

storage on each onet) Yes Yes

Telephone Communications

avaiiable connect to large

computers/electronic mail elc Yes Yes
1000's of ready made pro-

grams availbte for

educationat” and “scientific

applications? Yes Yes
Printers avaitable Yes Yes
High Speed 780 CPU Yes Yes

Interface avatlable for
controling hghts and
appliances in home Yes es

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

www americanradiohistorv com

destroyers, etd, STAR WARS: Fly
your space fichter into the Death
Star to destray it! But watch out,

Darth Vader doesn't like you!,
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
W 16,000 characters of “In Computer
Memory", Microsoft's Level |l Basic
(in 12K ROM), a cassette player for
stcring 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 tor
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
Christmas).

Order Now Save $76.00

| 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

| (No tax on out of state orders).

|

|

|

Call Toll Free

800-528-1149
In Arizona call 602-886-5880 Collect

e o ooe - CTE G S GUR G S I TS G, T S e

SIMUTEK
GOMPUTER PRODUCTS

9881 E. Skyview Drive
Tucson, AZ 85710

TRS-80 is a registered trademark of Rad 0 Shack, a Tancy Corp
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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

“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-

Mattel’s “Football 2.”

Weaknesses of

tions of players have been replacing the

5899

. Disk I with Controller $519 .

[ 16x computer1

APPLE 1l 32K $999
APPLE 1l 48K $1099

DOS 3.3with upgrade kit $48
. « without $425 New Dos 3.3

APPL' ll Bill Budges Trilogy of Games 29 by Mountain Hardware 229
The Cashie: Retal Managment System 189 Communications Card & DB25 Cable 179
Acc"so.l" CCA Data Managsment Integer Basic Firmware Card 149
by Psrsonal Sottware 84  Parallel Printer Intertace Card 138
The Contributed Volumes 15 Prototyping Hobby Card 22
Apple Joystick 7 wimanuals 29 Romplus Card with keyboard filtar 169
ABT Numeric Input Kayboard 114 Desktop Plan by Personal Software 79 Romplus Card without keyboard filter 153
ALF Music Synthesizer s Dow Jones Portfolio Evaluator 44 SSM AIO SerialiParatiel |10
Brightpen Lightpen from Softape 32 Forth Il by Programma Sohware 45 Assembled & Tested 169
Ciear Cover for Apple Computer 25 Fortran for use with Language System 159  Serial Interface Card 139
C€CS Programmable Timer Module 153 pPascal Language Systam 395 S¥mtec Light Pen Card 214
Dan Paymer Lower Case Kit Can Sargon Il Chess Gamas cassette 27
D C Hayes Micromdem * 335 Sargon Il Chess Game-disk 5 P'l"f‘.s,
Extander Board 27 shall Games 27
Graphics Input Tablet 643 Space tnvader Cassatte 18 MONITOIS, Discs
Introl X 10 Remote Control System 239 Space Invader disk 25 Anadex DPB00O 850
Introl X 10 Controiler Only 164 Sub-Logic FS 1 Fight Simulator Anadex DPBOCOAP 850
MER Sup R Term 80 Coiumn Board 325 Cassette 23 Cemtronics whhout cabls 919
Microsoft Z:80 Sott Card 298 g Logic FS 1 Flight Simulator disk 29 Epvon TX80-BW/Graphics 799
Novation Cat Modem 159 Stmiiator 1y MPi 88T 650
RomwiTrer 1ag  SYbex Apole 80 B0 Simuia NEC Spinwriter #5610 2695
Visicale by Personal Sottware 118
s ink 2000164 Word v 25 Paper Tiger with Graphics 959
SuperTaiker Spesch Synthesizer 239 Silantype with Interface Card 435
Sup-R-Mod AF TV Modulstor 2 Leadex Video 10012 BEW 139
SVA 8" Disc Controlier Card 329 APPLE COMPUTER Sanyo 3" BEW 169
Versa Writer Digitizer Drawing System 203 Colar Monitor 11 349
e I e L e » INTERFACE CARDS c....u o0 50
Apple Bowl. 14 Memorex lpkg 10} 40
App)! 69 Verbatim (pkg 10 30
Appiebug Debugger 27 Asynchronous Senai Interface #7710A.  $145
Applepost Graph b Piot System 59 Applesoft Il Firmwere Card 149 .
Applepost Mailing List System 44 CCS Arithmetic Processor Card #78118 . 329 E \\\
Applesott Utility Programs by Hayden 27 CCS parallal Interface Cerd ¥7720A 155 aﬂpple computer
Applewriter Ward Processor 59 Centronics Printer Interface Card 179
Bill Budges Space Game Album 39 Apple Clock/Calendsr Card IN STOCK, CALL FOR PRICES!

*High resolution COLOR Graphics
* 10K Basic In ROM
*8K user RAM expandable to 48K

*Built-in RF TV modutator

*High speed serial /O port

*includes ATARI 4 10 program recorder
*57 key fuil stroke keyboard

| [—
WE SHIPFAST! Vst

THE AMAZING
SORCERERI

S$-100 EXPANSION UNIT. . e .. $399
WORD PROCESSORPAC............ ....... ...... 1719
DEVELOPMENT PAC . ..... .. e ... B9

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

V1AILL T O: 1251 BROADWAY ELCAJON €A, 92021 (714 ) 579-0330

ting, and insurance ($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 ficense fee. All
equipment is in factory cartons with the manufacturers
warranty. Equipment is subject to price change and avait-
ability.

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*
QONS
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 |l
Soccer/
Hockey
BAMBINO Soccer
BAMBINO Ice Hockey
COLECO Head-to-Head Soccer
COLECO Head-to-Head Hockey
ENTEX Soccer
MATTEL Soccer
MATTEL Soccer |l
MATTEL Hockey
WADDING- Soccer 2
TONS
WADDING- Hockey 2
TONS
Boxing
i 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.

AUTHORIZED
APPLE
SALES #r
SERVICE

*includes football. baseball and tennis.

T B tir
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When it comes to performance,
size doesn’t count...anymore.

MS650
MINI-SPEAKER

ound quality of
actly waat you

Up u
mini-spea

probakly ...minimal.
Minimal bas ise. Minimc| power
handling capacity. Minimal detinition.

That was dntil ADC pe-fected the
incredible new MS:650 mini-speaker
system. The only thing small asout it, is
its size.

Here’s why. Unlike coawentional
mini-sysiem drivers that can overheat
and distort under high power, both the
MS-650’s 1’* polyamide sof- dome
tweeter and 6%’ high ccmrplionce
woofer are specially cooled with ferro-
fluid in the voice coil gap for better
frequency response, lows=r cistortion
and greater power handling.

They’'re so effective te new
MS-650 mini-speaker syst=m can
handle up to 150 wats of power! But
what’s even mare amazing is that while
it can hondle all that powar. i- doesn’t
need it. Amere 20 wat's inpLt produces
an awesome 102dB oufput. That's
enough to-wake the neight:o-s. And the
whole neighborhood. But thatsnot all.

To further enhance sound quality

CIRCLE NO. 68 ON FREE INFORMATICN CARD
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ccmbination of frst and higher onder
crossover networks for a swocth,
natu-al traasition betw=en high and
low frequencies. Thaf's abig d ference

between the crossover systexms maost

mini-speakers use.

But thz differencas ccr’t stcp
ther=. The MS-65C’s uniqu2 non-
para lel aabinet sides wer= computed
to a low a gradual termitarior of
midrange frequencies at the cabinet
edge. The sound you’'ll hear will ke
more natural...at all levels. Z»en the
frontface is sloped to- improved phase
coherency. To minimize the odverse
effects of zabinet resonanzes, “he
MS-650 is zanstructed f Isopur TF.M, a
specially formulo-ed rons2sonant
moterial.

The n2w ADC MS-63) min -
speozer gystem. Th= on y thing small
about it, is i s size.

For your nearest ADC d=aler or
moreinfo-rration zcll (800) 243-7544 or
write Audio Dynamics Carposatior,
Picket Disrict Rood, New Millard, Con-
necticut 00776,
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POTTER BRUMFIELD FLASHER LED

4PDT Y s
RECAYS Litronix FRL-4403
Crapinstyle
* 3amp contacls dittused red led with buitt
s 24yohrdc or inflashing unit T1 % package
. :Jzo ;nII .ic,‘xl"m» ) pulse rate 3hz « Sv20 ma
* Used but fuily teste: -
I : 2ors170 L AR
specity coll voltage v
LARGE QUANTITIES AVAILABLE COMPUTER GRADE
FLAT LEVER CAPACITORS
ALL ARE BRAND NEW
HANDLE 1,700 MFD.
MINI TOGGLE | 1sovoc $2.00
2% in.dia. x 4% in.
f/ S.P.D.T. mini-TOGGLE 3.000 MFD.

raTi0 a7 6 anps 120 vac| 150VDC. $2.00
1/ - MO fuseine 3in.dia. x 4*% in.
6,400 MFD. 60 VDC. $2.50
$1.00 racn 1-3/8in. dia. x 4% in.

22.000 MFD. 15 VDC. $2.50

4 N
1OTRaRT S5WRP 2in. dia. x 2% in.

TOHM 175 WATT 22000 MFD.50VDC  $3.50

WIREWOUND RESISTOR | 3in-dia. x4% in

CLAMPS TO FIT CAPACITORS 50¢ ea.
e O

22/44 EDGEBOARD CONNECTOR
$1.75each TIN SOLDERTAIL .156"x 200"
8% long. 1-1/8” dia. LTI

CRE 3
o SRR -

AXIAL ELECTROLYTIC

" y
CAPACITORS LARGE QUANTITIES AVAILABLE
2 $1.35each 10 tor $12.50

Ll
8,000 MFD 15VDC $1.50 ea. TRANSFORMERS

3718 long x 1-116” diameter

600 MFD. 100 VDC  $1.00 ea.
211116 long x 1" dlamater 115 volt
4700 MFD 16 VDC 2for $1.50 primaries

2"long x 1" dlameter

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

PHOTO — FLASH 3VOLTS « 200MA. $1.25
CAPACITOR 6VOLTS 7« 250MA. $1.25 TABLE XIV—COMPARING HANDHELD FOOTBALL GAMES
1100 MFD 330 yOLTS 1§g xgt;g g: @ 250MA. $1.50
12, T« VAMP. $2.75
3% x1%" | 16.5VOLTS «: 3 AMP $6.50 Coleco
: $1.50 Each [T 50 S IDE POT 75¢ each Electronic Mattel Mattel
3 XS5 SPEAKER)| rrevsiorsioe] o iaper No.  Consideration Quarterback Football Football 2
,"\\_—)“ 30z Magnet L e e
s?;"éémpedﬁnce ﬁ iw—' 1 Interest retention 25 25 25
. eac —=
LARGE QUANTITIES AVAILABLE ® 3 1/2:ncniong @ 2-3/4nch slide 2 Piayer Skl” required 15 15 18
ALL ELECTRONICS CORP. 3 Design creativity 18 17 20
905 S. Vermont Ave, SEND FOROUR FREE CATALOG 4 Competitiveness 15 14 15
Los Angeles. CA 90006 TERMS 5 Display realism/ packaging/controls 10 11 12
(213) 380-8000 « Quantities Limited 6 Time needed to learn the game 8 8 8
« Min. O $10.00
STarsTgW oreFoEeHouT™ e 7 Computer as opponent 9 9 10
Monday thru Friday Shipping USA 8 Sound effects 5 8 9
Salurday « Calit. Res. Adfis fo - .
10AM -3 PM + Prompt Snipping 9 Game variation random generation N/A N/A N/A
10 Overall execution 12 13 15
CIRCLE NO. 2 ON FREE INFORMATION CARD g
Total Points 117 120 132
Max. Possible Points 140 140 140
Score 84 86 94
MICROPROCESSING TABLE XV~—MISCELLANEOUS GAMES & TOYS
Game Description
on your own computer!
BAMBINO
. Iy 8085A . q . .
:;:‘S’I;e&"::‘e:\'\g:"’ To: v a8 { Satari Cage as many jungle animals as possible.
processor software Police Car Chase Police car pursues gangsters.
®Use logic & Bit
Manipuiation Technigues CASTLE
@Enter & execute programs N
0n your own computer Name That Tune Simulates the TV show.
@Understand Microprocessor
Architecture & Support COLECO
Chips CROPROCE SSOR "
'm;fég;g;gmaﬂle NG LT 5290 84 Zodiac Astrology Chart your horoscope.
@Implement Real-Time Interupt Handhng & Data Transfer Computer
®0esign your own miciocomputer Zap Two-player contest in reflex action.
You Will Receive:
B Afully tested ang assembled 8085A Microcomputer with 1K RAM, 1K FISHER PRICE
EPROM and 1K PRDM Memory. Programmable 1/0. Keyboard Unit. CPU
Card. Display and Operating System. 44 pin edge connector can be Baby so" sounds Doll talks when moved.
configured to any bus structure area on CPU Card tor Custom wire
wrap design or user defined interface circuitry, completely expandable GAF
8 Camplete Step-by-Step hnstructon Manual Melody Madness Musical version of Concentration
W Complete User s Manual with programs nciuded :
@352 page B085A Cookbook takes you Irom hasic mictoprocessor LJN )
concepts lo actual design of an 8085A Mic:ocomputer . .
B 344 page 8080/8085 Software Design Book 1 with over 190 executable Electronic Concen- A game of matching numbers.
program examples plus detailed examination of all 244 Instructions tratio
and typical assembly language program for the 808078085 ration
Microprocessor ] Impulse A test of instant reaction.
1 C usfied yo . . = . "
e produc w30 days for atut retang Lickin’ From Chicken Version of Tic Tac Toe.
RATED BEST VALUE BY INSTRUCTORS LAKESIDE
e Ny . R
N LYAMY  CREDIT CARD CRDERS Visa” Strobe Tests reflexes against light and sound.
D | ToLLFREE % 9 L)
14905 NE 40th. Dept PE 12 EXT |
e s ' 1-800-426-6254 5 G MILTON BRADLEY ,
YES! | waot 10 start learming Microprocessars. Please rush me Milton Phrase completlon game.
8085AAT Microprocesser Training Unit a1 $209.95 pius S300 P& H : el A B .
R T S e AR R i 7 1o e 50 Microvision Cartridges plug into hand-held console.
NAME OviSa OMSTCD PED'GREE
ADDRESS Quickfire Beam of light knocks out targets,
Ty ST zp - PLAYSK L
CARD NO EXP.DATE Alphi oo Robot with siml tchi
e - B phie obot with simple matching games:
_
74 CIRCLE NO. 47 ON FREE INFORMATION CARD
wwwW americanradiohistorv com



www.americanradiohistory.com

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; 1ts 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 sensations could well
be obsolete. C

Next month:
Video cassette games.

DECEMBER 1980

©jreeeeer |
¢ dins

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 to make that
addition 10 your music system choose the
Tandberg TCD 440A and see why ils e

©1880 Tandberg of America, Inc., Labriola Ct, Armonk, NY 10504

gineering and design excellence have made it
the most highly acclaimed cassette deck in the
world. Or for aninvestment alternative, choose
the Tandberg TCD 420A with many of the
same outstanding gualities.

TANDBERG

The European Alternative
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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 ir inventory.

PLEASE CHECK BOX AND FILL IN AMOUNT

O SOUPERMAN 64.%°

0 1064.%

O ALIEN 54.%

O JAWS 54.%

O DEERHUNTER 69.%

O COAL MINERS DAUGHTER 59.%°
(New Release)

Enclosed is my Ocheck O money order
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Solid-State
Developments

The Laser at Twenty

HE 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.

(#@W#.:zc*

DIFFUSE RADIATION PATTERN

LIGHT-EMITTING DIODE LAS

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.
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Fig. 2. Comparing the chief operating characteristics

of light-emitting diodas and junction lasers.
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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, I 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
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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
/CON TACT \

P_AiGoAs

P__GaAs

kﬁg GaAs ,

SIMPLE DIFFUSED-—
JUNCTION LASER

N GaAs

SINGLE-HE TEROJUNCTION
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 fess than 200 nanoseconds
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DOUBLE-HETEROJUNCTION STRIPE-GEOMETRY
ASER OH LASER

Fig. 3. Simplitied cross sections of the four most

important kinds of injection lasers.

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.

DECEMBER 1980

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 1),
the diode behaves exactly like a LED.
The chip emits a relatively broad spec-
trum of wavelengths in a very wide ra-
diation pattern.

Above the threshold, the light from
the laser 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 | 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 pn junction is formed (typically
GaAs) 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-

m
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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 on
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)
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— SWITCHING
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Fig. 5. Simple puise driving
circuit for injection 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 POPuL AR 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,

www americanradiohistorvy com

Fig. 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. 5, 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 [aser 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. I 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 papers 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 | 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 Lerters 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 pzns. 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.

Fig. 1. Hewlett-Packard’s bar code-reading Optical
Wand plug into an HP-4 1C 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,
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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.

+ VCC

Fig. 2. A basic
phototransistor
light-detection 24 0dTPuUT
circuit. Any (SEE TEXT) %! DARK
standard npn iy —A
phototransistor ey & l |
can be used.
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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 Homemade 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 Q7. When Q! 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, Q7 %ccomcs 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
Q1, the output voltage 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 QI 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 +35 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 Q/ 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.

+S5Y
R/
100K
3
@/ .OUTPI-/T
2 _
. v
gl 2 +5v
RZ, Y3
sok 5003_,-,_

R2= SENSITIVITY ROJUST
R3 = OFFSET RDJUST

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 (JC2) is a 74154. The

DECEMBER 1980

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 IC4.

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 JCI and QI 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 +35 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 R5 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 connect 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 QI, 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 Q7 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 Q7 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

PHOTOTRANSISTOR
LIGHT PEN

}

/6-ELEMENT
LED RRRRY

REFER, |
VOLTRS &

COMPRRAT:

/-0F-/6 DECODER

——O
- | ——0 (‘:'B/T Bus
N = {(#OPRESS OF
SELECTED LED)
- fm e = —
L
DoerlNc-vrC"‘ ’-ur’m ovr IN [
PROGRAMMRBLE

ceock

Lord Y4-8/IT counTER

| 1) |

Fig. 4. Block diagram of a 16-position data-entry
circuit controlled by a homemade light pen.
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Fig. 5. Schematic diagram of a
complete data-entry circuit.
The circuit for the light pen
appears above the LED array.
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address of the selected LED will then appear on the 4-bit bus
between /C2 and /C4.
It’s interesting to move @/ back and forth along the row of

LEDs and watch them appear to track its movements. For
best results, the scan rate should be adjusted so that all the
LEDs glow dimly when none has been selected.

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

For $139.00 you get:

a jifetime, nonmetallic outdoor
case

neat, newly-designed indoor
control

wide range 50 to 30,000 kHz
shielded, potted amplifier
110-240VAC or 12VDC

attenuator switch to prevent
RF overload

satistaction of joining
thousands of enthusiastic
owners worldwide

s 30-day trial option
= plus a dozen or more
other features

o1 P

BUY FACTORY DIRECT ¢ ORDER NOW

Tel 714/621-6711
TWX 910-581-4990

Rooftop, balcony,
anywhere outdoors
... this tough little |
four-footer gives very .
high performance in
limited space. Makes
most receivers come
in better. Equals, and
very often outper-
forms, longwire an-
tennas. For con-
venience, price, qual-
ity, performance
... MCKAY DYMEK
DA100 is the name
toremember.

add $5.00 for shipping
calif residents—add 6%
sales tax

McKAY DYMEK CO
111 So College Ave.
P O Box 5000
Claremont, CA 91711

=
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Build a low-cost earth terminal

and pick up satellite TV free.

Get our professional-quality

LNA ampilifier...
the rest is easy!

Bolts to dish \/A’
Co-ax| h

cable
f \\ @
Microwave VCR TV 9
receiver modulator L "

The only sophisticated
component you need is a
low-noise amplifier to boost
the satellite signal.

And now you can buy it
directly from the industry
leader that supplies the
major cable-TV stations.

Assembled systems cost
up to $12,000, but you can
build your own for a fraction

of that cost. Order your 120°K
LNA from Avantek for only
$795 and we’'ll send you a
complete sourcebook for low-
cost system components.

Call or write Avantek, Inc.,
3175 Bowers Ave., Santa
Clara, CA 95051.

Avantek

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-
lations. 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
fluorescent 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 220V AC/1 2V
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 Ch Is ® 3 Bands ® Crystall

e AC/DC

Frequency range: 32-50. 144-174, 421-512 MHz.

The Bearcat 210XL scanningradios 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 or210XL. $10 rebate onmodels 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. Offer 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. Otfer good only inthe
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 eligible 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 ® Priority
Dual Scan Speeds ® Direct Channel Access
Frequency range: 32-50, 144-174, 440-512 MHz.

The Bearcat 160 presents anewdimension 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, inctuding
On/Off, Volume and Squelch. Green easy to read
fluorescent display.

NEW! Bearcat® 5/800 MHz

The world’s first 800 MHz. scanner!

Thisis a new model. Shipments will begin in December. 1980.
List price $179.95/CE price $129.00

8 Crystal Channels ® 4 Bands ® 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 ® AC only
Frequency range: 33-50, 146-174, 450-508 MHz.

The Bearcat 5 is avalue-packed crystal scanner builtfor
the scanning professional — at a price the first-time
buyer can afford. Individual lockout switChes.

R R ™
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 crystalcontrolled scanner has patented
Track Tuning on UHF. Scan Delay and Channel Lockout.
Measures 2% x 6% x 17" Includes rubberducky 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 foreach
channel. Made in Japan.

NEW! Fanon Slimline 6-HL

List price $149.95/CE price $99.00

6-Channel performance at 4-channel cost!
Frequency range: 30-50, 146-175 MHz.

It you don't need the UHF band, get this modeland 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-6 AC Adapter/Battery Charger ...............$15.00
CAT-6 Carrying case for Fanon w/Belt Clip . .. .. .$15.00
AUC-3 Auto lighter adaptor/Battery Charger. .....$15.00
OTHER SCANNER ACCESSORIES
SP50 AC Adapter e e e ... 3800

SP51 Battery Charger.. ..... e $8 00
$p58 Carrying Case for Bearcat 4-6 ThinScan™ $12.00
FB-E Frequency Directory for Eastern U.S.A. .. $12.00
FB-W Frequency Directory for Western U.S.A......$12.00
FFD Federal Frequency Directory for US.A. .. $12.00

B-4 1.2 V AAA Ni-Cad's for ThinScan " and Fanon ... $9 00
A-135cc Crystal certificate. .. ......... e
Add $3.00 shipping for all accessories ordered atthe same time.

INCREASED PERFORMANCE ANTENNAS
If you want the utmost in performance from your
scanner, it 1s essential that youuse an external antenna.
We have six base and mobile antennas specifically
designed for receiving all bands. Order #A60 is a
magnet mount mobile antenna. Order #A61 15 a gutter
clip mobile antenna. Order #A62 is a trunk-lip mobite
antenna. Order #A63 is a % inch hole mount. Order
#A64 isa%inchsnap-inmount, and #A70isanallband
base station antenna. All antennas are $30.00 and
$3.00 for UPS shipping in the continental United States.

TEST ANY SCANNER
Test any scanner purchased from Communications
Electronics™ for 31 days before you decide to keep 1t. If for
any reason you are not completely satisfied, return it
original condition with all parts in 31 days, for a prompt
retund (less shipping/handiing charges and rebate credits)
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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 programmabie
FM monitor receiver for use at home or on the road

OTHER REGENCY' SCANNERS
Touch K100 . ............... ...ooiiinns $199.00
Touch M100..................oooiiiiinnn $199.0C

NEW! Telephone Products

Electra's cordless Freedom Phone does everything
an ordinary phone does and more. Because itis cordless,
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 pushbutton dialing. Rechargeable
ni-cad batteries included. Battery low light. Secure
feature. 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.

SR ™
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 I.D. card, an Official
WSA Membership Certificate, and more. FREE classi-
fied 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 tc 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.O.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. If you have a Master
Charge or Visa card, you may call anytime and
place acreditcardorder. Ordertolifreein the 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 ot Communications Electronics.”

t Bearcat and Freedom Phone are federally registered
trademarks of Electra Company, a Division of Masco
Corporation of Indiana.

t Regencyisafederally registeredtrademark of Regency
Electronics Inc.

Copyright 1980 Communications Electronics™

=
master charge
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'l COMMUNICATIONS
ELECTRONICS"

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A
Call TOLL-FREE (800)521-4414 oroutside U.S.A. (313)994-4444

We’re first
with the best.”
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DISCOUNT

PRICES!

op Quality
Money-Back Guarantee

All Factory Prime

MICROPROCESSOR IC'S

Ea n boxes of 10

6800 675
Z BOA 1095 6802 1150
80804 550 6502 950
8085A 1195 6504 950
28001 18900 6505 350
78002 13900 2901 8.95
MICROPROCESSOR SUPPORT IC’S
780-PI0 695
8214 390 Z80A-PI0 825
8216 249 280-CTC 695
8224 295 ZB0A-CTC 825
8226 225 780-OMA 24 95
8228 475 Z80A-DMA 3295
8238 490 280-S10/9. 3395
3251 595 ZBOA-S10/1 3795
8253 1950 8726 149
8255 570 8728 149
8257 1950 8197 119
8259 1950 8798 119
6810 475 6860 895
6820 390 6520 675
6821 390 6522 975
6850 410 6532 1995
6852 390 6551 1375

MEMORY ¢ RAMS ¢ PROMS ¢ EPROMS

21141-450 55 450 2101-450 ns 195
2114L-200 ns 595 21102-250 ns 110
4044-450 ns 425 21102-450 ns 99
4116-200 ns 795 2111-450 ns 295
4116-150 ns 1295 2112-450 ns 195
40965 .. 480 2147-85 ns 1995
MCM 6604 AC .. .. 450 2708-450 ns 8.95
AM 9060 CPC .. 295 2716-450 ns. .985
4402. .. 550 2732-450 ns . 4995
SOUND GENERATORS
SN76477 Complex Sound Generator 249
AY-3-8910 Gl Sound Gen {Add $3 00 for manual) 64 Pgs 195
UARTS
AY-5-1013A 395 AV-3-1015A 510
AY-3-1014A 650 TR1602A 350
LINEAR LM 340T Senes 115
LM 301N-8 32 LM 387N-8 99
LM 301AH 32 LM 393N-8 99
LM 307N-8 25 LM 3900N-14 58
LM 307H 25 LM 3909N-8 99
LM 308H 75 LM 739DC 14 99
LM 311N-8 59 LM 741CN-14. 19
LM 319H 90 LM 747CN-14 53
LM 320K Senes 135 RC 1556NB-8 125
LM 320T Series 115 LM 4250CH 95
LM 323K 495 CA 31307 225
LM 339N-14 98 LM 4136N-14 95
LM 340K Senes 135 LM 3837 125
VERBATIM DIP SWITCH
DISKETTES 8 Pos.

5%" Soﬁ. 10. 16 $1.25 ea

-$2.35 )

Ea n boes of 10 8 Pos.

8" Soft Hard Single Pole

........ $275 Double Throw

$149 ea

MCT6 Dual
ICL 7107 C
AY-5-2376
AY-5-3600

18-Pin Low
DAC 100 8

18 Pin Low

SPECIALS OF THE MONTH

While Supply Lasts

ECL 101461 RAM 1024X}-29 ns
AM 3705 PMOS 8-Ch Mullipiexer
95H30 Hi-Speed Div 10/11 Prescaler

Opto 1solator 1500V

PL 3%-Digit A’/D Conv LED
Keyboard Encoider BB Keys
Keyboard Encoder 90 Keys

1488 or 1489 Liner Driver/Recewer

Profile Sockets End Stackable
& 10 Bit A to D Corverter.

LM337K Adjustable Neg. Voit. Reg. (1.2 3'7)

Profile Socket

695
895
1095
99
1150
1050
995
99
10

22 Pin Low Profile Socket

e
HOW TO ORDER -+

Funds Order by phone or mail $25 00 minimum Pnces valsd thry Ias( cay of cover date

of surlace ddd 35¢ tor 8 For i 1da 70¢

tor Shiping aruf Handimg € 0 0 5 a0
(k- We TRsetve Ihe £ gt L it

SN

1380 E. Edinger, Unit PE
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Enolish Broadcasts Audible in No. America

by Glenn Hauser

STATION

* FAEOUENTIES, kHe*

4:004:15a.m.

4:004:15a.m.
4:00-5:00 a.m.
4:00-5:30 am.
4:00-6:00 a.m.
4:15:6:00 a.m.

4:30-5:30 a.m.
4.456-15a.m.
5:00-5:15 a.m.
5:00-5:30 a.m.
5:00-5:30 a.m.
5:00-6:00 a.m.
5:00-fade out

5:00-10:00 a.m.
5:00-11:02 a.m.

5:20-5:30 a.m.
5:30-6:30 a.m.
5:30-7:00 a.m.
5:55-6:55 a.m.
6:00-6:15 a.m.
6:00-6:30 a.m.
6:00-6:30 a.m.
6:00-6:56 a.m.
6:00-7:00 a.m.
6:00-7:30 a.m.
6:00-7:50 a.m.
6:00-8:00 a.m.
6:00-8:30 a.m.

6:00-9:00 a.m.
6.00-10:00 a.m
6:00-11.00 a.m.
6.15:6 30 a.m.
6:28-9:00 a.m.
6:30-6:45 a.m.
6:306.55 a.m.
700-7:15a.m.
7:00-7 15am
700-7:20 a.m.
7:00-7:30 a.m.
7-00:7:30 a.m.
7:00-7:30 a.m.
7:00-7:45a.m.
7:007°45 a.m.
7:00-7 55 a.m.
7:00-8 00 a.m.
7:00-8-00 a.m.
7:00-10:00 a.m.
7.00-10:00 a.m.
7:20-7:50 a.m.
7:30-7:55am.
7.30-7°55 a.m.
7:30-8:00 a.m.
7:30-8:00 a.m.
7:30-8:00 a.m.
7.30-8:30 a.m.
7:30-8:30 a.m.
7-30-10:51 am.
7:35-7:45am.
8:00-8.15a.m
8:00-8.30 a.m.
8.00-8.30 a.m.
8:009:00 a.m.
8:00-9:00 a.m.
8:00-9:30 a.m.
8:00-10°50 a.m.
8-00-12:00 a.m.
8:00-8:20 am.

8:15-8:45 a.m.
8:30-9:20 a.m.
8:30-9:30 am.
8:30-9:30 a.m.
8:30-10:00 a.m.
8:30-10:00 a.m.
8:30-11:00 a.m.

8:35-8:50 a.m.

8:57-11:65 am.

9:00-9:30 a.m.
9:00-9:30 a.m.
9:009:30 a.m.
Hl- 30 em
930 am.

0900-0915

0900-0915
0900-1000
0300-1030
0300-1100
0315-1100

0930-1030
0945-1115
1000-1015
1000-1030
1000-1030
1000-1100
1000

1000-1500
1000 1602
1020-1030
1030-1130
1030-1200
1055-1185
1100 1115
1100-1130
1100-1130
1100-1156
1100-1200
1100-1230
1100-1250
1100 1300
1100 1330

1100-1400
1100 1500
1100-1600
1115-1130
1128 1400
1130 1145
1130-1155
1200 1215
12001215
1200 1220
1200-1230
1200 1230
1200-1230
1200-1245
1200-1245
1200 1255
1200-1300
1200-1300
1200- 1500
1200 1500
1220 1250
1230-1255
1230-1255
12301300
1230 1300
1230 1300
12301330
1230-1330
1230 1551
12551245
1300-1315
1300-1330
1300-1330
1300-1400
1300 1400
1300-1430
1300-1550
1300 1700
1300-1320

1315-1345
1330-1420
1330-1430
1330-1430
1330-1500
1330-1500
1330-1600

1335-1350
1357-1655
1400-1430
1400-1430
1400-1430
1400-1430
1400-1430

BBC

R. Japan®
R. Andorra
R. Australia
AFRTS
BBC

V. of Germany

R. New Zealand
UN Radio

R. Japan

V. of Vietnam

R. Korea

R. Australia

R. Moscow {via Cuba)
ABC, Perth

V. of Guatemala
Sri Lanka Br. Carp.
V. of Asia, Taiwan
R. Thailand

R. Japan

V. of Vietnam

R. Mogadishu
R.RSA

AFRTS
TWR-Bonaire

R. Pyongyang

R. Australia

BBC

4VEH, Haiti

VoA

AFRTS

Vatican R,

CBC Northern Service
R.R.I. Yogyakarta
R. Nacional, Angola
R. Japan

V. of Kampuchean People

Vatican R.

Kol Israel

R. Norway

R. Tashkent

V. of Germany

R. Bertin International
R. Peking

V. of Turkey

HCJB, Ecuador

R. Moscow Waorld Service
NYAB, Bhutan

R. Ulan Bator, Mongolia
Austrian R.

R. Tirana

R. Sweden

BBC (English by radio)
R. Bangladesh

TWR, Bonaire

R. Maldives

WYFR, Family Radio
V. of Greece

R. Japan

R. Finland

R. Bucharest

R. Australia

R. Korea

HCJB, Ecuador

R.RSA

WYFR, Family R.

R. Canada international

Swiss R. International

R. Nederand

. Fintand

V. of Vietnam

All India R.

R. Moscow World Service
88C

BRT, Belgium

V. of Philippines

R. Japan

R. Sweden

R. Norway

V. Rev. Party, 4. Korea
R Tashkent

wwWw americanradiohistorvy com
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15070, 11955, 11750, 9640,
9510,6195
9505
15026 fvaries) {and Sun.}
15115
11805, 9700, 9530, 9530, 6030
17790, 17695, 15070,
(21660 Sat. & Sun.)
17780, 11850
6105
15250, 11090-LSB1 9568, (Tue. -Sat.)
9505
12033, 10080
11725, 9570, 15570, 9870
6045, 5395
9600, 600 (5045 - 1100}
9610, 6140
6180, 640 {time varies widely)
17850, 15120, 11835 {not all Eng.)
5980 (Sun. 1030-1040) {time varies}
11905, 9655
9505
12035, 10080
9585
25790, 21535
6030
11815 or 15255
9977
9580
26650, 21710, 21660, 21550,
11775, 11750, 9510, 6195
11835, 9770
11715, 9565
15430, 15330, 11805, 9700
21485, 17840 {not Sun.)
9625, 6065 (not all Eng.)
5046
11955, 9535 {Mon.-Fri.)
9505
11938, 9694 {vary)
21485 17900, 17840 {not Sun.)
25640, 17612.5, 21675
21730
11785, 9540, 6025
21600, 17875, 17765, 15410
21540, 21465, 17700, 15320
98201
17860, 15185
26020, 15115, 11740
21530, 15150, 15135
7040
11825, 6383 {not Sun.}t
21655
11965, 9515
21690
21695
21770t, 15285
15255 (Sat.. Sun.- 1415}
4754
21525, 17845 (Sun. only)
21455, 17835, 11730 (Mon.-Fri.)
9505
15400
17850, 15250, 11940
11705, 9770, 6080
11830, 7550
26020, 17890, 15115, 11740
25790, 21535, 15220

9535 {Sun. 1230-)

17860, 15440, 11955,
9575 (Mon.-Fri.}

21570, 21520

17605

15400 (Sun. only}

12035, 10080

15335, 11810

17810, 12010

25650, 21710, 21660, 21550, 21470,
15400 (from 1430), 15070

21525 (Mon.-Fri.)

9578 (Sun.-1555} (not alt English)
9505

21615

17840, 21730 (Sun. only)

4557 4109

11785, 9540 6025
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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 a.m.
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.

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 2.m.
11:00 a.m.-12:09 p.m.
11:00 a.m.-1:00 p.m.
11:00 a.m.-4:00 p.m.
11:00 2.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.
1:30-1:35p.m.

1:30-2:00 p.m.

1:45-2:15p.m.
2:002:10p.m.
2:00-2:15p.m.
2:00-2:30p.m.

2:00-2:30p.m.
2:00-3:00 p.m.
2:00.5:00 p.m.
2:30-3:30 p.m.
2:35-5:00 p.m.
2:454:15 p.m.
3:00-3:15 p.m.
3:00-3:30 p.m.
3:003:30 p.m.
3:00-3:30 p.m.
3:004:15 p.m.
3:00-12:00 p.m.
3:104:40 p.m.
3:15p.m.-2:15 am.
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
1400-2300
1430-1500
1430-1525
1430-1600
1430-1600
1430-2200
1435-1520
1500-1615
1500-1600
1500-1600
1500-1600

1500-1730
1530-1600
1530-1600
1530-1600
1530-1630
1530-2200

1635-1545
1545-1600
1600-1615
1600-1615
1600-1630
1600-1630
1600-1700
1600-1709
1600-1800
1600-2100
1600-2300

-1630

1645-1700
1645-1745
1700-1715
1700-1715
1700-1730
1700-1800
1700-2000
1700-2200
1705-1755

17091745
1710-1755
1715-1805
1745-2000

1745-2230
1800-1815
1800-1830
1800-1830
1800-1900
1800-1900
1800-1900
1800-2000
1800-2100
1800-2200
1800-2200
1815-1845

1815-1915
1830-1835

1830-1900

1845-1915
1900-1910
1900-1915
1900-1930

1800-1330
1800-2000
1800-2200
1930-2030
1935-2200
1945-2115
2000-2015
2000-2030
2000-2030
2000-2030
2000-2115
2000-0500
20102140
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. Portugat

R. Korea

88C

AFRTS

R. Moscow World Service
VOA

R. Singapore

R. Canada Internationat
R. Pakistan

R. Japan

Vatican R.

HCJB, Ecuador

WYFR, Family Radio
4VEH, Haiti

VOA

R. France International

BBC
BRT, Belgium
V. of Germany
BBC

All India R.

R. Japan

R. Canada International
R. Norway

V. of Vietnam
WYFR, Family 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. Canada International

R. Afghanistan
HCJ8B, Ecuador
WYFR, Family Radio
V. of iran

TIFC, Costa Rica

R. Free Grenada

R. Japan

R. Norway

R. Canada International
Kol Israel

BBC

R. Moscow {via Cuba)
R. Habana Cuba

R. New Zealand

R. Portugal

R. Nederiand

V. of Vietnam

W, Turkey

A. Andorra
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21540, 21465, 17700
15200, 11789

17820, 11955 (Sun.)

17795, 9770

11720, 9625 (not all Engtish)
21475, 15400

21480, 11735

26020, 17890, 15115

5985, 5040

21670, 15410 {when in session}
3425 or 7105 or 9590

9505

9560

17830, 15260 (Sat, Sun)
15150, 12030, 11905, 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, 17660t
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 to 2200), (15250 from 1900}
15199, 11940 (fade-in time varies)
5052, 5010

17820 {Mon.-Sat.}, 15325, 21695
15485, 11675

9505

17800

26020, 21480, 177901

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

9505

17820, 15260 (Sat. & Sun. - 1900}
15175, 11860 (Sun. only)

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
19505-SSB. 15410 (Mon.-Fri.)
11960, 17740, 15305

15313 (varies) 3650 (Mon. Wed. and
Fri.} (irregular)

17850, 15120, 15115, 11870

15170, 11825 (exc. Sun)

15270

17875, 15325, 11905 (Sat. & Sun. -2000)
17820, 15260 (Mon.-Fri.)

15076 (varies} or 177421 or 15135
26020, 21480, 17790 1, 15300
21615, 21525, 15130, 11830

9022 or 3765

9645 (Sun.)

15104 (time varies and irregular)
15270

15345 (Sun.)

17875, 17820, 15325, 11905 (Mon.-Fri.}
11610, 17710

15260, 15070,6175

600

15155 or 11920

15485t

11775t, 9608, 6025

21685, 17695, 17605, 15220,9715
15012, 10040

11895, | IBBAT

RN
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

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.
Los 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 separate 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

{4+ H
Firestik
The #1 Hellcally Wire-Wound and
Most Copled Antenna in the World!
CITIZEN BAND
2 METER « MARINE TELEPHONE
LAND MOBILE TELEPHONE
FIBERGLASS ANTENNAS
AND ACCESSORIES.

r
|
[
|

F | ({ CORDLESS TELEPHONE ANTENAA
l
|

[ INCREASES DISTANCE
5 T0 10 TIMES!
NEW MODEL 49 V.I.P.

SPECIAL QUOTES!
ON 27 TO 1000 MHZ
FIBERGLASS ANTENNAS
ANYWHERE IN THE WORLD!

Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG
Serving the CB and
Communications Market Since 1962.

‘Firestix’ Antsnna Company
2614 East Adams/Phoenix. AZ 85034

Name

City
State 2Zip

I
I Street —_—
I

See Us In Booth #1407 At The

WCES Show In Las Vegas

CIRCLE HO. 19 ON FREE INFORMATION CARD
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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

£y

IFl
1
1

3:45-5:30 p.m. 2045-2230
3:504:40 p.m. 2050-2140
4:004:15 p.m. 21002115
4:004:30 p.m. 2100-2130
4:004:30 p.m. 2100-2130
4:004:50 p.m. 2100-2150
4:00-5:00 p.m. 2100-2200
4:00-5:00 p.m. 2100-2200
4:00-5:00 p.m. 2100-2200
4:15-6:00 p.m. 2115-2300
4:15.7:00 p.m. 2115-2400
4:30-5:00 p.m. 2130-2200
4:30-5:00 p.m. 2130-2200
4:30-5:00 p.m. 2130-2200
4:30-5:00 p.m. 2130-2200
4:30-5:30 p.m. 2130-2230
4:40-5:40 p.m. 2140-2240
4:50-12:30 p.m. 2150-0530
4:50-5:00 p.m. 2150-2200
5:00-5:15 p.m. 22002215
5:00-5:30 p.m. 2200-2230
5:00-6:00 p.m. 2200-2300
5:00-6:00 p.m. 2200-2300
5:00-6:00 p.m. 2200-2300
5:00-6:00 p.m. 2200-2300
5:00-6:00 p.m. 2200-2300
5:00-7:00 p.m. 2200-2400
5:00-11:30 p.m. 2200-0430
5:15-5:30 p.m. 2215-2230
5:30-6:00 p.m. 2230-2300
5:45-6:00 p.m. 2245.2300
5:45-6:00 p.m. 22452300
6:00-6:30 p.m. 2300-2330
6:00-6:30 p.m. 2300-2330
6:00-6:30 p.m. 2300-2330
6:00-6:50 p.m. 2300-2350
6:00-7:00 p.m. 2300-2400
6:00-7:30 p.m. 2300-2430
6:00-7:50 p.m. 2300-2450
6:00-8:00 p.m. 2300-0100
6:00-8:00 p.m. 2300-0100
L]
6:00-8:00 p.m. 2300-0200
6:00 p.m.1:07 a.m. 2300-06U7
6:30-7:00 p.m. 2330-2400
6:35-6:55 p.m. 2335-2355
6:45-7:45 p.m. 2345-2445
7:00-7:15 p.m. 0000-0015
7:007:25 p.m. 0000-0025
7:00-7:30 p.m. 0000-0030
7:00-7:30 p.m. 0000-0030
7:00-7:55 p.m. 0000-0055
7:00-8:00 p.m. 0000-0100
7:00-8:00 p.m. 0000-0100
7:00-9:00 p.m. 0000-0200
7:00:9:00 p.m. 0000-0200
7:00-12:00 p.m. 0000-0500
7:00-12:00 p.m. 0000-0500
7:00 p.m.4:00 am.  0000-0900
7:06-8:55 p.m. 0005-0155
7:15-8:00 p.m. 0015-0100
7:30-7:50 p.m. 0030-0050
7:30-8:00p.m. 0030-0100
7:30-8:00 p.m. 0030-0100
7:30-8:00 p.m. 0030-0100
7:30-8:30 p.m. 00300130
7:30-9:00 p.m. 0030-0200
7:309:30p.m. 0030-0230
7:309:30 p.m. 0030-0230
7:55-8:35 p.m. 0055-0135
8:00-8:15 p.m 0100-0115
8:00-8:15 p.m. 0100-0115
8:00-8:20 p.m. 01000120
8:00-8:25 p.m. 0100-0125
8:00-8:30p.m. 0100-0130
8:00-8:45 p.m. 0100-0145
8:00-8:55 p.m. 0100-0155
8:00-8:55 p.m. 0100-0155
8:00-9:00 p.m. 0100-0200
8:00-9:00 p.m. 0100-0200
8:00-9:00 p.m. 0100-0200
8:009:00 p.m. 0100-0200
8:00-10:30 p.m. 0100-0330
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All 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
KGEI, San Francisco
HCJB Ecuador

R. Sofia

R. Baghdad

V. of Free China

R. New Zgaland

R. Free Europe

R. Japan

R. Norway

C8C Radio

WYFR, Family Radio
R. Moscow

V. of Turkey

R. Andorra

AFRTS

VOA

R. Yugoslavia
Kol Israsl
SODRE, Uruguay
UN Radio

R. Japan

R. Sweden

R. Vilnius

Rdif. Argentina
4VEH, Haiti
88C

R. Pyongyang
WYFR, Family Radio
C8C Southern Service

R. Moscow

CBC Northern Service
V. of Vietnam
SODRE, 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.
8RT, Belgium
SODRE, Uruguay

R. Prague

R. Kiev

La Cruz del Sur, Bolivia
R. Mexica

HCJB, Ecuador
BBC

HCJB, Ecuador
TWR-Banaire

R. Japan

Vatican R.

RAI, Italy

Kol tsrael

R. Canada international
R. Berlin Internationat
R. Prague

R. Peking

R. Confusion

R. Korea

V. of Free China
AFRTS

R. Austratia

coms
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15110

17750, 9770

15270

21635, 11810, 11740, 9610t
11910, 9835, 9585

21535, 17780, 15155

15185, 15119

9765, 7130

12010, 7390

15260, 15070, 6175

15045 (time varies}

17820, 17875, 15150, 11945, 15325
15280

26020, 21480, 17790, 151801
9665, 9530t

9745

17890, 15270, 11825

17860

152451, 11825 {Fri.)

17755, {via Portugal 15305 or
11735t}

15175 {Sun. only) 11860, 11850
15325, 11925, 9760t (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 (Man.-Fri.}

17755

9695, 11705

15405, 7215, 7150

11710 (Mon.-Fri.)

11835, 9770 .
15260, 15070, 11910, 9590, 9580,
9410, 7325, 6175, 6120, 5975
9977

5985 (17875 frore 0000)

11850 (Sat. - 2330 and Sun. - 2400}
5960

17720, 15455, 15180, 15140, 12050,
11780, 9765, 9685, 9610, 9530,
9490, 7440, 7165

9625, 6195 {not alt English}
12035, 10080,10040, 10010
11885, 9515 {time varies)
17825, 15270

17755

9750, 7065

15584, 11638, 9815

11870, 11860 (Mon. anly)
17855, 17680, 15120

9705

25615, 21570, 15330, 15345, 11790
6090 (Time varies)

17730, 15205, 11740,

9650, 6130, 5935

9600 or 6115

17810

6055 {when in session)

11880, 9630

15385 or 9760; 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

11745¢

17755

11845, 9605, 6015

11800, 9575

15584, 11638, 9815

11940, 11850, 5960

11975, 9730

11980, 9740, 9540, 7345, 5930
17855, 17680, 15120

14550 {ane Mon. per month)
15570, 15375

17890, 15345, 11825

25615, 21570, 11790, 6030
21740, 17795
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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.
8:30-9:00p.m.

8:30:9:25p.m.

8:30-9:30 p.m.
8:45-9:15 p.m.
9:60-9:15p.m.
9:00-9:25 p.m.
9:009:30 p.m.
9:00-9:30 p.m.
9:00-9.30 p.m.

9:00-9:40 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.
9:00-11:00 p.m.

9:00-1t: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.m.
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-fade

10:00-10:15 p.m.
10:00-10:30 p.m.

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.
10:00 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.

11:00-11:15p.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
0120-0510
0120-0150

0130

01300145
0130-0155
0130-0155
0130-0200

0130-0225

0130-0230
01450215
0200-0215
0200-0225
0200-0230
0200-0230
02000230

0200-0240

0200-0250
0200-0255
0200-0300
0200-0330
0200-0400

0200-0430
0230-0245
02300245

0230 0255
0230 0300
0230 0300
0230-0315
0230-0325
0230-0330

0230-0500
0255-

0300-0315
0300-0330

0300-0325

0300-0330
0300-0330
0300-0330

0300-0330
0300-0350
0300-0355
0300-0355
0300-0400
0300-0400
0300-0400
0300-0400
0300-0415
0300-0426
0300-0430
0300-0600
0300-0730

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. Betize

V. of Germany

Fautkland Is. Broadcast
Station

V. of Greece

Austrian Radio

R. Tirana

R. Budapest

R. Bucharest

R. Japan

Swiss R. International
R. Japan

Kot tsrael

R. Canada Internationat
R. Norway

R. Budapest

=

Poloma

RSA -

Peking
Nacional, Brazil
Cairo

Moscow

) B 5 B

AFRTS
R. Pakistan
UN Radio

R. Tirana

R. Lebanon

R. Sweden

R. Berlin International
R. Nededand

BBC

HCJB, Ecuador
R. One Zimbabwe
R. Japan

R. Budapest

o

. Palenia

=

Canada International
Portugal
Kiev

D D

R. Australia

V. of Free China
R. Prague

R. Peking

RAE, Argentina
Radiobrés, 8razit
TIFC Costa Rica
R. Baghdad

R. Uganda

R. RSA

R. Cultural, Guatemala
HRVC, Honduras
VoA

R. Tirana
Austrian Radio
R. Australia

R. Berlin International
R. Korea

88C

R. Finland

AWR Guatemala

R. Habana Cuba

V. of Greece

RAI, l1aly

V. of Yerevan

R. Budapest

R. Japan
R. Bucharest

R. Canada International
R. Norway

R. Mozambigue

R. Peking

XERF, Mexico
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11930, 11725

9715, (5985 from 0200}

3285, 834

15105, 11865. 9565, 9545, 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, 5990

21640, 17825, 17725, 15235
15305, 11715, 9725, 6135
17755

15584, 11638, 9815"

11940, 11845, 5960

11860, 9610, 9590 (Mon. oniy}
17710, 15220, 11910, 9835,
9585, 6000t (not Mon.)

15120, 11815, 9525, 7270, 7145,
6135, 6035 (length varies)
15325 or 15220. 11900, 9585
17680, 15230. 15120

15290

12050, 9475

15455, 15180, 15140, 12050, 11780.
9765, 9700, 9635, 9610, 9580,
9530, 9490, 7440, 7165

21570, 17765. 11790, 6030
21590, 17835, 21745¢

15240, 6035, 15752 SSB
10869-SSB (Tue.-Sat.)
9750.7120

15170t (time varres)

11705, 9695

11975, 9730

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, 9765

11690, 9800, 9735, 9505, 7400.
7215,7150

15260 (Fri.)

17890, 15270, 11825

11990, 9740, 9540, 7345, 5930
17680, 15120, 15230

9690 {Tue-Sat)

15290t

9645, 5055, (Mon. 0235-0435)
11925

15325 {irreguiar}

15220, 11900, 9585, 7270
3300 (Mon. 0030~}

4820

15330, 15245, 9670, 6040,
6035, 5995

7300, 6200

9770, 5945

21680, 17880, 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, 15180t

{Sun, Wed, Thu, Sat)

17710, 15220, 11910, 9835, 9585,
60001 (Wed. & Fri) (Mon. to 0430)
17755

11940, 11840, 11735,

9690, 9570, 5930

11845, 11770, 5960

6185 (Mon. only)

4855, 3265

17680, 15230, 15120

1570 (Mon.}
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Discone™ Model DCX
~

PERFORM!

...with Hustler multi-band
monitor antennas.

Whether it's mobile or base,
Hustler has the antenna that
provides exceptional scanner
performance, resuliting from
advanced engineering and
use of quality materials.

If you want real performance ...
get Hustler!
Clearly the choice of those

who know quality MOM
ita- Magnetic
See your dealer or write: i

HUSTER.,

3275 North B Ave Kissimmee, Florida 32741

CIRCLE NO. 27 ON FREE INFORMATION CARD

CREATE ANY
RHYTHM e
| e

l PROBAATWABLE l
DR BET

—— —— e i | T W

&ﬂ moblilan Prograriab:n, Grum Sers smpls
Pm:lhmhn syatem alinws son fitar 1ime users
Ao Eticiere bass thm._snar, wiotd block arg 7
c‘img LB inta amy rhvtfw 1 any teme
shpnatlcs) Werintlle rmemiofy orgatizaticon
provides simullaneous slarage ol fwo separare
Foyth padiard's nagh with (B8 ows o ge rhythm
Hridges are sctivated from . sither the contral
panal Wouch piats or oftional fanl sweich and are
aulematicatly synchronzes 1o tha main rhythm
fmproved memony citCuitry lets the ‘“save
e hold raythm patterns for over one year white
battery life for normal operation has been
extended to several hundred hours.
In easy to assemble kit or fully assembled.
R ———
{ ) Send #3750 ‘Drum Set Kit. $89.95 plus $3
shipping enclosed.

() Send #3750 ‘Drum Set Assembled, $154.95
plus $3 shipping enclosed.

{ ) Send Free Catalog.

Name:
Address:
Crty: State Zip:

VISA MC Card No

m ELECTRONICS. OEPT 12 P 1020 W WILSHIRE OKLA CITY. 0K 73116

————————————a

r

CIRCLE NO. 48 ON FREE INFORMATION CARD 87
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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

1ISO-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

MONEY o TIME © FREIGHT

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES,

YOUR REQUEST FOR QUDTA.
TION RETURNED SAME DAY
FACTORY SEALED CARTONS—
GUARANTEED 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

BANK CARDS ACCEPTED

SAVE!

12 East Delaware
Chicago, lllinois 60611
312-664-0020

==
CIRCLE NO. 28 ON FREE INFORMATION CARD
84

11:00-12:00 p.m.

11:00 p.m.-1.00 a.m.

11:00 p.m.-3:00 2.m.
11:05-11:50 p.m.
1$1:30-11:55 p.m.
11:30-12:00 p.m.
11:30-12:00 p.m.
11:30 p.m.-2:00 a.m,

11:45 p.m.12:45 a.m.

11:55 p.m.-1:00 2.m.
12:00-12:15 a.m.
12:00-12:15 a.m.
12:00-12:30 a.m.
12:00-1:00 a.m.
12:00-1:00 a.m.

12:00-2:00 a.m.
12:00-3:00 a.m.
12:00-5:00 a.m.
12:15-1:15 a.m.
12:22-12:30 3.m.
12:30-12:50 a.m.
12:30-fade
12:30-1:25 a.m.
12:40-6:15 a.m.
12:45-1:00 a.m.
12:45-1:00 a.m.
12:45-1:30 a.m.
12:45-2:30 a.m.

1:00-1:15 a.m.
1:00-1:30 a.m.
1:00-1:30 a.m.
1:00-1:30 a.m.

1:00-2:00 a.m.
1:00-2:00 a.m.
1:00-3:00 a.m.
1:15-1:30 a.m.

1:25-3:55 a.m.
1:30-2:00 a.m.
1:30-2:00 a.m.
1:30-3:00 am.
1:45.2:00 a.m.

1:45-2:00 a.m.
1:574:55 a.m.
2:00-2:15 a.m.
2:00-2:30 a.m.
2:00-3:00 a.m.
2:00-3:00 a.m.
2:00-3:30 a.m.
2:00-4:00 a.m.
2:004:00 a.m.
2:004:00a.m.
2:00-5:30 a.m.
2:07-2:15 a.m.
2:254:00 a.m.
2:30-3:25 a.m.
2:30-3:00 a.m.
2:30-4:00 a.m.
2:30-6:30 a.m.
2:30-9:02 a.m.
2:37-2:45 a.m.
2:454:30 a.m.
2:55 a.m.-fade
2:55-3:05 a.m.
3:00-3:15 a.m.
3:00-3:30 a.m.
3:30-3:15 a.m.
3:30-3:35 a.m.
3:30-3:45 a.m.
3:304:25 a.m.
3:30-5:00 a.m.

Explanatory Notes.

0400-0500

0400-0600

0400-0800
0405-0450
0430-0455
0430-0500
0430-0500
0430-0700
0445-0545
0455-0600
0500-0515
0500-0515
0500-0530
0500-0600
0500-0600

0500-0700
0500-0800
0500-1000
0515-0615
05220530
0530-0550
0530-

0530-0625
0540-1115
0545-0600
0545-0600
0545-0630
0545-0730

0600-0615
0600-0630
0600-0630
0600-0630

0600-0700
0600-0700
0600-0800
0615-0630

0625-0855
0630-0700
0630-0700
0630-0800
0645-0700

0645-0700
0657-0955
0700-0715
0700-0730
0700-0800
0700-0800
0700-0830
0700-0900
0700-0300
0700-0900
0700-1030
0707-0715
0725-0900
0730-0825
0730-0830
0730-0300
0730-1130
0730-1402
0737-0745
0745-0930
0755-

0755-0805
0800-0815
0800-0830
0800-0815
0830-0835
0830-0845
0830-0925
0830-1000

R. Austratia

R. Moscow World Service

R. Moscow
FEBA, Seychelles
Austrian R.

Swiss R. International
R. Sofia

AFRTS

BBC

V. of Nigeria

Kol tsrael

R. Japan

R. Partugal
WYFR, Family R.
R. Australia

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 Clippertan RX4M
BBC

R. Japan

V. of Germany
R. Narway

R. Australia

RAE, Argentina
R.RSA

V. of Nigeria

R. Canada International

V. of Malaysis

. Austratia

Radio Palonia

R. Habana Cuba

R. Canada Internatianal

UN Radie

V. of Philippines
R. Japan

Swiss Radio Int.
Xandir Malta

V. of Vietnam
HCJB, Ecuador
AFRTS

R. Australia

R. Conder, trefand
HCJB, Ecuador
UN Radie

TWR, Monte Carlo
R. Nederland

R. Korea

BBC

Soloman [sl. Broadcasting
ABC Melbourne
UN Radio

KTWR, Guam
Action Radio, Guyana
V. of Guatemala
R. Japan

R. Norway

UN Radio

UN Radia

R. Vanuaty

R. Nederland
FEBC, Philippines
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21680, 21650, 21525, 17890,
17870, 17795, 17755, 17725,
15320, 15240, 15160

21530, 17880, 17825, 15460, 96 10,
9530, 9490, 7370, 7310, 7240,
7215, 7150, 5940

12050, 9730, 9580, 9505, 7170
11850

12015

11715, 9725

9765 or 9538t or 7115

17765, 15330,\1790, 6030
9510, 6175, 5975,9410

7255

21710, 15105, 11638, w584, 15200
15270

9765, 6185

9705

21680, 17830, 17870,

17725, 15240, 15160

9745, 6095, 11915, 26020 .
21545 t

600

11880, 9630

9540, 6055 (Tue.-Sat.}

11905, 9650, 9545, 6100, 5360
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 {Man. 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, 9760, 9730,
6140 (Man-Fri)

15125, 11735

9578 (not alt English)

15130t {via Portugal}

21520, 15305, 9535, 6165
9670 or 9550t (Sat. only) {irregular)
7512, 9840, 6383

15240t, 11835

21670 (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 ar 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

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.
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 more reliably received in
western North America. Narth American stations are received well except in areas tao close to the transmitter site.

3. The information in this fisting is correct to press time. However, frequencies and schedules are constantly changing.
Listen to “DX Digest” on R. Canada Intemational for late changes, Saturday at 2136; Sunday at 1934; GMT Mondays

at 0106 and 0406.

4, R.—Radig; V.—Vaite

t = frequent changes

wwWw americanradiohistorvy com
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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 al/
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 IN914. 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 volt-
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 all 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 ICIA,

An Op-Amp AM Radio

DI, D2, and R!. 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 Q/, 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 CI/ 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
Cl if you prefer. Try values ranging
from 100 to 250 pF. Higher values of

avrenws TV
(SEE 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-
phone. 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 /CIB. 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.”
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Fig. 1. Super-simple diode AM radio.
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TIC/= LM?47, MCI45E
LF358 O S/M/ILAR

Fig. 2. An AM radio using an operational amplifier.
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Pulse Amplitude Reference (Gorgenyi)... . Nov. 94
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MUSICIANS:

WE HAVE THE CRAIG
'ANDERTON BOOKS!

“Electronic Projects for Musicians” $7.95 Includes
19 do-it-yourself projects for musicians, ptus 4
chapters of introductory material.

“Home Recording tor Musicians” $9.95 Tells how
to get professional sounds out of
consumer-oriented multitrack equipment.

ALSO. . .check our catalogue tor Craig’s tull line
of Musikits” "

OUR SPECIALS ARE TRULY
SPECIAL. . .WANT PROOF?

Just look at these prices,
then try to find better ones!

SEMICONDUCTORS

Gen purpose signal diodes 50/%2

GT5306 NPN darlington 100/$8.95

NPN stm 2N3904 100/87.95

PNP sim 2N3906 100/$8.95

4N28 opto-isol. 5/%2

SN76477 sound IC 1/82.50

MA1003 12V DC clock module $14.95
2102 static RAMs 99 cents each, 10/$9.90

SOLDERTAIL SOCKETS

f 8 pin100/85.95
14,16 & 18 pin 50/%4.95

DC ROBOT MOTOR SPECIAL

DC fractional horsepower motor runs on about 110
5V. Not a servo motor by any means, but good for

[ experimenting with robots, toys, games, etc.
10/82.95

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, smali business, and scientific applications. Why?
Modular design means easy maintenance, freedom from obsolescence, and simplified upgrading
{simply change boards when the state of the art changes).

CompuPro manufactures professional level, high-reliability, cost-effective products that meet all
IEEE 696/8-100 standards: Prices given are for assembled units; write for prices on unkits and for
boards quatified under the Certified System Component 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

8 bit: 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 atl 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 IIA $189
16K RAM XIV 8349
{with |[EEE 16/24 bit extended addressing)

OTHER S-100 PRODUCTS

Spectrum Color Graphics Board $399 Godbout Computer Enclosure $289 desktop,
Interfacer | 25 1/0 Board $249 $329 rack mount
Intertacer 11 3P PLUS $ 1/0 Board $249
2708 EPROM Board (less EPROMs) $135

RAM XX  16K: $399  24K: $539
(operates with both bank select and
extended addressing systems)

32K: $699

20pin 40/$4.95
40 pin 20/$4.95

Memory M‘anager Board $85
Mullen Relay/Opto-Isolator Control Board $179

16K DYNAMIC RAM SPECIAL: 8/$39!

Expand memory in TRS-80** -I and -11, as well as machines 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
instructions. LIMITED QUANTITIES!

TERMS: Calres add tax. Aliow 5% shipping . excess retunded. Orders
under $15 add $2 handling. VISA® and Mastercard ® orders {$25 min) cal)
{415) 562-0836, 24 hrs. Please include strest address tor UPS delivery. Sale
prices good ihrough cover month of magazine; other drices subject to
enange without notice

BORCEY

FREE CATALOGUE: Find oul more about our exceptional product line. For 15t class delivery, add 41 cents in stamps: foreign
orders add $2 (refundabte with order) “Z80A is a registered trademark of Zllog  **TAS-B0 (s a trademark of the Tandy Corporation

SEE COMPUPRO PRODUCTS AT FINER COMPUTER STORES WORLD-WIDE

GODBOUT ELECTRONICS
Bldg. 725, Oakland Airport, CA 94614

CIRCLE NO. 22 ON FREE INFORMATION CARD

LOWEST PRICES
ON COMPUTERS
PERSONAL
COMPUTER
SYSTEMS

List $1080

4
‘apple‘compubzr
Appiell HP-85 ONLY $2795
16K
List $1195

ONLY
$989

HEWLETTEPACKARD

ATARP

A Warner Communications

company
ATARI® 800™

OO EOODEeO N
(T T DLE T D T =3
SOCODOGBRADANYL

o €2 SRR D BB s &P

32K, List $1395 $1169
48K, List $1259

DISK il DRIVE $420
Above w/Controller $505
MICROSOFT Z80/CPM

Conversion For Apple It _  ONLY $299
APPLE 111

w/96K $2998

HP CALCULATORS
HP-41C Calculator, “'A System’’ $244.95

HP-32E Scientific w/Statistics ___ 53.95

HP-33C Scientific Programmable 99.95

HP-34C Advanced Scientific
Programmable - 123.95

HP-37E Business Calculator __ 58.93
HP-67 Handheld Fully Advanced
Programmable Scientific for

Business & Engineering _ 298.95

PERSONAL $849

COMPUTER SYSTEM.

| iy

m W

| HP-97 Desktop w/Built-in Printer 579.95 i
ersonal [ 609 Butternut St., A-TARI‘"’ 810 DISC DRIVE g
ompater - Syracuse, NY 13208 i A ¥58
@ (315) 478-6800 AR
s YStQms Prices do not include shipping by UPS. All 820™ Printer, List $599.95 — $499
:;i'ci::and offers subject to change without Atari® 400 List $630 ___ $499
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INTEGRATED CIRCUITS

vert.

ELECTRONICS

P.0. Box 4430C
Santa Clara, CA 95054

Will calls: 2322 Walsh Ave.
(408) 988-1640
Same day shipment. First line parts only Factory tested

Guaranteed money back. Quahty {C's.and other compo-
nents at factory prices

74007TL 595 CO4026 50 16 200ns 95 CONNECTORS K!VSD‘RDS
7400N 150 CD4 66 84116 2000549 00 3 0 56 wey ASCI kzy! oard kit $67 50
730N 150 CDd 85 25138 630 34 pn edge Fuy sssemue 7 50
704N 2 135 CDA 35 MMS262 40 100 pneage 45 53 key ASCIl keybosrd kit 60 00
73094 73 (M3201-8 135 CD4030 a5 MME280 300 100 b ﬂqc ww 5 Fully assempled 7000
7410N 0 LM320T-12 135 CDA03s 135 MM 99 Enclosure Plastic 1695
414N 70 LM30115 135 CD4040 135 MMSIN 594 IC1SOEKETS) Me1at Enciosure 2995
7420N 20 (M324N 140 CD40a7 85 PO41ID3 200 Solder i Low P
42N 9 IMIIN 100 C0a043 35 PoarGe 500 PN TUP AN LR epg
7430 IM340K5 135 CDi04d 85 PSI0IL 9 8 Red 1018 15
142N (M340K-8 135 CDap46 67 42004 psguiy]  Ltg ] reen ': fiow TO16 20
744N 7 MBO0K12 135 (D404 45 82525 4 Jumbo Red 2
744N 58 LM340K 15 1215 (D450 43 911024 Green Orange Yeilo 0 25
448N 77 LM340K 24 01051 113 HDO16S 5 s Ehnml LED Nnunhnn Cllux 88125
750N 20 LM3401-5 125 CD4060 42 MMS7100 0 - speciy red amber green. yeliow, clea
474N 35 LMMOT-8 125 CD066 1 GIAYIES 5 WIRE WRAP LEVEL 3
A75N 49 LM340T 12 125 CD406H 4 MCMSG?b" 5 PN PIN CONTINENTAL SPECIALTIES in siock
485N 88 LM340T1 D069 40 14 24 8h mplete lioe of breadboard test equip
489N 85 LM340T 18 1 C04070 »11 1% b MAX-100 8 digit Freq Cir.  5128.9
490N 43 LM340T 24 125 (DO 45 N 00 F 2
7492N 3 LMIS0 750 CDA072 4 0K WIRE WRAP TGOLS in s1och
49N a3 (mary €04073 & ooons m'wsl"LS Portable Muitimeter $18.00
495N 69 LM379 c04075 4 311 1 MH7 450 ol
Tetoon % LM 1 witd 0 m?l ] ?; 2 My 189  Complete bne of AP Products i stock
4107N LM38 1078 40 v} 4 MHz 125
4121 3 M3 4081 wue 3% e : fiie ;:‘;E}jff,fnm,,
412N LM7030 4082 35 MMSB41 345 10 MH? 4 10 04 apet 00
4125N a5 tM;ggH CD41E A7 MM56! 795 ‘21] :l:) 3% PC boart . )
41458 MI23H N CD4490 SSH u 3% 7
; ‘Zm % L:T 33 8 g a0, CT;owg [ ZE 'é:' H % Switches Mun Pushbation
4151N 69 LM741 )4508 475 AAN 2768 Wz 4
ai5an 0 LM7ON 3B CD4SID A £ Ba32 MM 450 ;’:f:::’ms"ﬂ,%, e
4157N §9 LM7T4THN )45 94 720 3 5795 MH:z 1 atyzer $425.00
161N 87 [M748N C0e5 252 1% 20!00 M, € Madel 10 Tgger -
416N M130IN 75 Ch451E 1 7;05 95 2097152 MHz 4§ <panger Kt $229 00
4163N B7 LM1304 110 CDa5t8 195 24576 MKz 4 Mogel 150 Bus B
74173N M1305 127 €082 102 Gopboecn 30 3276EMHI 8¢ cibber X $369 00
4175N LM1307 CD4527 1 LSJW,CN 375 5 0688 MHz 4 ,
741908 LM 4528 MM53 10 240 5185 MH2 $ Clock Caleadar kil $23.95
41928 87 LM1458 47 (D4553 350 7143 MHr 4 2.5 MHz Frequency
41938 85 (Mig12 50 D566 2 NICNWRBCESSW £ 5536 MH; 4 Counter Kit $37.50
21N M1889 00 CO4583 3 1431618 MHz 4 30 MHz Frequenty
4298N 165 LM2111 1 04585 10 “J" 9 9 ) M 4 Countar Kit $47.75
65N M7907 CD40 3 2 zg 22 1184 MHr 4
: 0 :
g | [l e S amomocogs  sones
(MI%IN 95 74010 19 $12 12 Vi 300 ma wanstormer
740500 TTL MC1458V 74014 6850 9§ AYS 3600 12 6Y CT 600 ma 375
740500N 35 NESSON 100 74C20 8080A 5jas Y 5,9100 12V 250 ma wall plug 295
TAS0N 35 NESSSY 38 75030 8085 295 VL9200 120 G 2% mawall g 350
75LS04N 55 NESSGA 85 746e8 808¢ LY 24V CT 400 385
4LSDSN S0 MNESSA 100 7sC74 280 995 Tacsz v 12 imn wal plug 485
741 308N 45 NESBBY 150 74C76 5 280 1195 MDOIGS S 12V 6 a 2095
TSN & Neen 100 1o 7 & oo AY=:9400 15V 500 ma wal siug 475
4051 55 NESTOB 475 74C93 75 0 Connactors ASZ32 12¢ 1 amp wall plug 650
R R T 0 e 2% oeise 6 5114 VA 816 VA wallplug 8 75
TSN 45 7BMDS 8 740178 3% 228 19y D82S
74L526M 45 75108 1 40192 2 695 Be9s DISPLAY LEDS
74530 45 75491CN 50 740221 50 8293 00 Patee MANT 2%
TSI 7 15208 49D 0 ”ég' S5 DA &
I8N 75494C! 40506 5 1
AL g TN Tk o e B9 2 35 Complete Sel a0 125
TALSTSN 1 740922 ) pias 1385 100
74| S90N 0 A to 0 CONVERTER 74C923 190208 ps i 43 PEKON3¥DIULED mal V%
74l 1 001 13 9 4926 [: o 19
7418107 6% ) 4; i 74%9:;7 6 gf JP18020 15 00 Awte Clock Kit 17.95 7
TALSTIZN 65 501 1395 CDP186! 1595 Degital Cloch X0t 14 95 5
T4LS113IN 45 LD130 INTERFACE 0
TSN 8 oy 2% o 5 UAATTCD /10K Eprom Kit 220
78051368 65 1CL7103 % 65 ! 50 liess PROMS) 589 00
Fisiew 150 oo 133t 65 Pt 0 Motharbonre 539 0 0
74(S155N 11 8098 5 3% 5 Ertenter Boara  $15 00 H
4 S157N 110 CMOS BT0S 7
74LS162N 165 (D000 25 BT10 45 Pnuu RESISTORS . watl 10 aigHt dvs| 2
74LS163N 165 CD4001 3 8113 10 pec type 03 7520 Cl:lm nnm.mem 3
7ALS178N 200 CD4002 35 8120 zsm upper asas 5 25 pet Iype L3117 Hex 9 5¢
79LS190N 04006 0 8123 775 100 per type 015 MAN3640 cC 3¢ 11
74L822IN 2 C04007 28 27\6 ) 00 1000 per type 012 MAN4§10 CA 40 1
755258 €Da008 8 8125 300 350 piece pack MAN4EQ cC a0 1
7453 169 CD009 i5 8126 169 :m e |su 00 S oer type 6 75 MAN4710 A 10
CD4 35 8128 0 MAN4740 C 0 1
UNEAR CDd z7sn 12 50 2 wall 3% per tyoe 05 MANGBA0 C 5% 2
A3045 %0 D012 28 819 67418 MANGT10 CA 60 1
CA3046 110 CDag13 47 8749 ssar hl-vmn Tarminal MANGTA0 CC 60
CA3081 8 CDA0I4 125 6000  Model 912 $845 00
(A3082 90 CD40YS MBS’MEMONV RAV 0755A 55 00 Modzl 920 5945 00 NA1002A 595
CA308 295 CD401E 55 29 295 A1 002 e
IMI0IAN AH 35 CD4017 102 2 Wpon s Tioy Bane Expanmantons Ki WATO1ZH ey
LM305H 87 Cl 94 2102AL-4 M WB25126 a7 $10 00 ¥
LMI0TN 3 5 2102AN-2L 160 NB2S120 B SO L02B3]\canstormed 225
M308N 00 D020 102 2104A-4 495 NB2S131 850 MA101ZA Transtarmer .28
LM309K £D4021 B4 375 NeSIG @75 BSR Controlier 339,95
LM THN 04022 0 2811 375 NBISIST 875 Comectyow comute o he 857 Hame Con
LM317T% [ 04023 28 21 395 DMBSTT 290 S ultrasonc trans
LM31 135 )l( 24 75N 0 675 B22: 0 r-mm lor yw' BS\ Samtm 1802 user
LM320K-5 150 CD402 B 2nnal 5005 5%

PROM Eraser
assembled. 25 PROM capacity $37.50

UL version $69.50 (with timer $34.50)
Z80 Microcomputer

$28.50. Full Kit $99.00. Monitor $§20.00.
Supply Kit $35.00. Tiny Basic $30.00

$-100 Computer Boards

Modem Kit $60.00

acoustic coupler plans included
LRC 7000 +Printer $389.00

Interface ail personal computers

available

with software

(with timer $69.50). 6 PROM capacity OSHA

16 bit 1/0. 2 MMz clock, 2K RAM, ROM Bread-
board space. Excellent for control. Bare Board

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

State of the art. orig.. answer No tuning neces-
sary. 103 compatible 300 baud. Inexpensive

40/20 column dot matrix impact. std. paper
64/40/32/20 version $405.00. Optional cabies

LRC 7000 printer interface cable for Super Elf
$26.00

NiCad Battery Fixer/Charger Kit
Opens shorted cells that won't hold a Charge
and then charges them up, alt in one kit w/full
parts and instructions $7.25

Rockwell AIM 65 Computer
6502 based single board with full ASCIt keyboard
and 2C column thermai printer. 20 char. alphanu-
meric display. ROM monitor. fully expandable.
$375.00. 4K version $450.00. 4K Assembler
$85.00. 8K Basic Interpreter $100.00

Power

8K Static Godbout Econo IIA Kit ~ 145.00 Special small power supply for AIMBS assem_ in
16K Static Godbout Econo XIV Kit ~ 285.00 frame $54.00. Compiete AIMB5 in thin briefcase
24K Static Godbout Econo VIIA-24 Kit 435.00 with power supply $499.00. Molded plastic
32K Static Godbout Econo X-32 Kit  575.00 enciosure to fit both AIMBS and power supply
16K Dynamic RAM KIt 199.00 $47.50. Special Package Price: 4K AIM, 8K Basic.
32K Dynamic RAM Kit 310.00 power supply. cabinet $599.00
64K Dynamic RAM Kit 470.00 AIMBS/KIMAVIM/Super EIf 44 pin expansion
Video interface Kit $135.00 board: 3 female and 1 maie bus. Board plus 3

connectors $22.95.

60 Hz Crystal Time Base Kit $4.40
Converts digital clocks trom AC line frequency
to crystal time base. Outstanding accuracy

Video Modulator Kit $8.95
Convert TV set into a hugh quality moenitor w/o
aftecting usage. Comp. kit w/ull instruc

Mutti-volt Computer Power Supply
8y Samp. ~18v Samp, Sv '.Samp. v
Samp. 12v 5amp. —12v option. =Sv. +12v
are reguiated. Basic Kit $29.95. Kit with chassis
and all hardware $43.95. Add $4 00 shipping. Kit
of hardware $14.00. Woodgrain case $10.00.
$1.50 shipping

TERMS: $5.00min. order U.S. Funds. Calif residents add 6% tax.

$10.00 min. order BankAmericard and Master Charge and COD. $1.00 insurance optionai.

Shipping charges will be added on charge cards.

DECEMBER 1980

Compare features before you decide to buy any
other computer. There is no other computer on
the market today that has all the desirable bene-
fits of the Su er Elt for so little money. The Super
E#t is a small single board computer that does
many big things. It s an excellent computer for
training and for learning programming with its
machine language and yet it 1s easily expanded
with additional memory, Full Basic, ASCH
Keyboards, video character generation. etc.

Before you buy another small computer, see if it
inctudes the following features: ROM monitor.
State and Mode displays; Single step. Optional
address displays; Power Supply; Audio Amplifier
and Speaker; Fully socketed for all IC's, Real cost
of in warranty repairs, Full documentation

The Super Elf includes a RGM monitor for pro-
gram toading, editing and execution with SINGLE
STEP for program debugging which is not in-
cluded in others at the same price. With SINGLE
STEP you can see the microprocessor chip opera-
ting with the unique Quest address and data bus
displays before, during and after executing in-
structions. Alsg, CPU mode and instruction cycle
are decoded and displayed on 8 LED indicators

An RCA 1861 video graphics chip allows you to
connect to your own TV with an inexpensive video
modulator to do graphics and games. There 1S a
speaker system included for writing your own
music or using many music programs already
written. The speaker amplifier may also be used
to drive relays for control purposes.

A 24 key HEX keyboard includes 16 HEX keys

RCA Cosmac 1802 Super Eif Computer $106.95

plus load, reset, run, wait, input. memory pro-
tect, monitor seiect and single step Large. on
board displays provide output and optional high
and low address. There is a 44 pin standard
connector slot for PC cards and a 50 pin connec-
tor slot for the Quest Super Expansion Board.
Power supply and sockets for all IC's are in-
cluded in the price ptus a detailed 127 pg. instruc-
tion manuaf which now includes over 40 pgs. of
software info. including a series of lessons to
help get you started and a music program and
graphics target game. Many schools and univer-
sities are using the Super Eif as a course of study
QEM's use it for training and R&D.

Remember, other computers only offer Super Eif
teatures at additional cost or not at all. Compare
betore you buy. Super Elf Kit $106.95, High
address option $8.95, Low address option
$9.95. Custom Cabinet with drilfed and labelted
plexiglass front panel $24.95. All metal Expan-
sion Cabinet, painted and silk screened, with
room for 5 S-100 boards and power supply
$57.00. NiCad Battery Memory Saver Kit $6.95.
All kits and options also completely assembled
and tested

Questdata. a software publication for 1802 com-
puter users is available by subscription for
$12.00 per 12 issues. Single issues $1.50. Is-
sues 1-12 bound $16.50.

Tiny Basic Cassette $10.00, on ROM $38.00,
original Elf kit board $14.95. 1802 software,
Moews Video Graphics $3.50. Games and Music
$3.00, Chip 8 Interpreter $5.50.

Super Expansion Board with Cassette Interface $89.95

This is truty an astounding value! This board has
been designed to allow you to decide how you
want it optioned. The Super Expansion Board
comes with 4K of low power RAM fully address-
able anywhere in 64K with built-in memory pro-
tect and a cassette interface. Provisions have
been made for all other options on the same
board and it fits neatly into the hardwood cabinet
alongside the Super Ef. The board includes slots
for up to 6K of EPROM (2708. 2758, 2716 or TI
2716) and is fully socketed. EPROM can be used
for the monitor and Tiny Basic or other purposes

A 1K Super ROM Monitor $19.95 is available as
an on board option in 2708 EPROM which has
been preprogrammed with a program loader/
editor and error checking multi file cassette
read/write software. (relocatable cassette file)
another exclusive from Quest. Itincludes register
save and readout, block move Capability and
video graphics driver with blinking cursor. Break

points can be used with the register save feature
to isolate program bugs quickly, then follow with
single step. If you have the Super Expansion
Board and Super Monitor the monitor is up and
running at the push of a button.

Other on board options include Paraitel Input
and Output Porfs with full handshake. They
allow easy connection ot an ASCII keyboard to the
input port. RS 232 and 20 ma Current Loop for
teletype or other device are on board and if you
need more memory there are two $-100 slots for
static RAM or video boards. Also a 1K Super
Monitor version 2 with video driver for full capa-
bility display with Tiny Basic and a video interface
board. Parallel 1/0 Parts $9.85. RS 232 $4.50,
TTY 20 ma I/F $1.95, S-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
Mutti-vott Power Supply )

Announcing Quest Super Basic— SECOND GENERATION

A new enhanced version of Super Basic now
available. Ouestwastnenrstcomgan worldwide
to ship a tull size Basic tor 1802 gystems A
complete function Super Basic by Ron Cenker
including floating point capability with scientific
notation (number range +.17E®), 32 bitinteger
~+2 billion; multi dim arraa/s string arrays. string
manipulation; cassette 1/0; save and load. basic,
data and machine language programs, and over
75 statements. functions and operations.

Enhancements include increased speed, built-
in provisions for Stringy Flo?py, oppy Oisc,
Printer Driver, 1/0, user delinable command
library and statement renumbering.

Easily ag'aenable to most 1802 systems. Re-
quires 16K RAM minimum for Basic and user
Fro grams. Source listing for both Serial and

arallel 1/0 included.

Super Basic on Cassette $40.00.

Gremlin Cofor Video Kit $69.95
32 x 16 alpha/numerics and graphics: up to 8
colors with 6847 chip. 1K RAM at E000. Plugs
into Super EXf 44 pin bus. No high res. graphics.
On board RF Modutator Kit $4.95

Eif Il Adapter Kit $24.95
Plugs into E!f 1} 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.

$-100 4-Slot Expansion
Super Monitor Vi.l Source Listing

1802 16K Dynamic RAM Kit $149.00
Expandable to 32K. Hidden retresh w/clocks up to 4
MHz w/no wait states Addl. 16K RAM $63.00
Super EIf 44 pin expansion board; 3 female and 1
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.)

$ 9.95
$15.00

CIRCLE NO. 51 ON FREE INFORMATION CARD
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Super Color $-100 Video Kit $129.95
Expandable to 256 x 192 high resolution color
graphics 6847 with all dispiay modes computer
controlted. Memory mapped. 1K RAM expanda-
ble to 6K. S-100 bus 1802, 8080, 8085. 280 etc
Editor Assembler $25.00
(Requires minimum of 4K for E/A plus user
source}

1802 Tiny Basic Source listing $19.00

Super Monitor V2.0/2.1 Source Listing $20.00

FREE: Send for your copy of our NEW 1980
QUEST CATALOG. Include 48¢ stamp.
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JEGOB PROGRAMMER

INTERSIL

i 2708 EPROM PROGRAMMER Part No. Function Price
SNHMON .35 SNUISEN .78 s o3 wgaroe Drsplay Regoters 8  Hex Key satces s O%IP1 CMOS Precision Timer 14.95
SNM4OIN 2 7400 SN4ISTN 68 ot Adaren oot '"":“unxﬁ.f‘ﬂl‘:"mf.l..:'&.."u.. v‘f.le.?.’-ﬁ'...‘fw TMSEV/KIt®  Stopwatch Chip, XTL 2.9
w3 Snown e s et bt s abenate e | TBEWKI® 1. Chveun Boora, Dablay W
SNJIN % | SNHTN .2 SN74I6IN .89 Dragrammer oAt 1as ket 10 he ERRON sothet 00 the microgracemet getic : g .
SN7404N % SN74TIN &5 SNT74162N 89 :o".i rammer panel fest sockel ta the EPAOM socket an the microprocessor 7101CPL 3 D‘Qi‘ A/D (LED Drive) 15.95
SNT405N 2 SN7474N 35 SN74163N .89 = Raprd chacking varification of programmed date changes NOTEV/Kit*  IC, Circuit Board, Display 28.95
SNT4EN .35 | SNIISN 49 | SN7IBIN 89 + Ut by ot e Trom 8 mater 0 RAMS ar it into RAWs wib | T1I6CPL 3% Digit A/D LCO DIs. HLD. 1895
SNIAOIN .35 | SNMEN .35 | SNMISN .89 T e s earah e Tt e | ] LB A LT BIE: GILEL 5
e 2 STNI450N =0 SN7AIEEN 125 ~Stam slooe EPROM Programnes sanart g ! "y jasuoR Low Battery Volt Indicator 25
SNT409N 2 SNT482N 9 SNTAl§TN  2.79  18-key Hexadecwmal Keybasrd assembiy. Programmer Baard svembly wieh | 12091PG CMOS LED Stopwatch/Timer 12.95
SN7aloN -] SN7483IN 69 SN74170N 195 4 power \u-p:m ndy X ychet Panel 8gard nwmlclv The Test TABEV/Kit* Stopwatch Chip, XTL 19.95
SNHMIIN .29 | SNZESN 83 | SNMIZN 495 « Comeat o e e, Eotorcomctmant v o et | ZBCJPE - Tone Generator 35
SN7A)2N 3 SN486N 35 SNZ4IIN L9 s panel and malded end pieces in machs brown Sur 34°H ¢ 11-Wx8%D | 12BCEV/Kit*  Tone Generator Chip, XTL 9.95
SNT7A13N .40 SNT748IN 1.7 SNa1TaN 99 Weight: § Ibs. 1207AIPD Osciilator Controller 6.50
SNMIAN 69 | SNON .49 | SNTABSN 89 [ 1. ses0s EPROM prostammer i o ) e et a1 ot computte comeol anc v » 7207AEV/Kit* Frea. Counter Chip, XTL 1130
SNIMIGN 29 | SNZOIIN 50 | SNTALEN 73 [ o s cmerirone e €O o e o e e e e o e e ] T2081P1 Seven Decade Counter 12.95
SNMLIN K- SNT402N 45 SN7a17IN .79 | JE608 Programmer can amulate 2 programmed EPROM by the use of its nternal RAM circurts This will allow the user to test or pretesta ] 12091PA Clock Generator 3.95
SNTADN 2% SN7493N 45 SNT4LON 1.49 :r)g;;m (o«l :(xvurmépllo 0 Programming a chip Ay changes in the program can be entered directly 1Mo the meMory circuts with the 12151PG 4 Func. CMOS Stapwatch CKT 13.95
SN742IN »n SN7494N & SNTAIEON ‘® Hexadecumal Keyboard 50 that rewriling the entye prodram will not be necestary Tne JEGOB Programmer contams s Programmer/Bourd | 721SEV/KIit* 4 Func. Stopwatch Chip, XTL 19.95
SN742N s SNT495N 69 SNTBIN 2,25 .v.‘l’uia;‘.?fméﬁl?il?&m'!w’f.ﬁ“ of BV, -SV. +12V und +26V. The Hexadecimal Keyboasrd anst LED/Test Sackel Panet Board 7216 A1J 4 8-Dight Univ. Counter C.A. 32.00
SN7423N 29 SN74%N 69 SN74182N 79 7216C 1J1 8-Digit Freq. Counter C.A. 26.95
SNIN 29 | SNT9INn 300 | snzaeen 249 | JEGBOBK KIT $399.95 paienie) 8001t Rred’ Coltg\tev cles 219
SN7426N .8 SN74100N 149 SN74185N 2,49 7 4-Diglt L Up/Down Counter 12.95
SN s | swaor s | sniaon 1m | JEGOBA Assembled and tested $499.95 7c &Digit Univ. LED Drive 0%
SNMON 39 | SNMIBN ¥ | SNMGIN 125 41P LCD 43 Diglt Up Counter DRI 1125
SNT4I0N 5 SNIIEN 195 SNTAO2N 89 D'SCRETE LEDS 72%6ALIL  8-Digit Univ. Counter 31.95
SN7432N . SN7412IN 39 SN74193N 89 TBAEV /Kit* 5 Functlon Counter Chip, XTL 7495
SN743TN 5 SNMI2ZN 55 SN741%N 89 MVS0 085" red 6/51 XCIIIR 190" red 5/51 124010E CMOS Bin Prog. Timer/Counter 4.95
SNMBN 40 | SNMIZN 59 | SNAMIEN .69 XCs36G 200" green 4731 XC29R 125" red 5//§1 XCIIG 190" green 4751 | [22MA EMOSIDivideby 56 {RERTIMaY 2.05
SNINN .2 | SNAIZN .43 | SNMI%N 89 | XCisey 20" yeliow 4/Si | XC29G 125" green  4/31 | XClly 190" yellow /81 | 1oHE CMOSIBCOIRIOIUIMSCOUnSY 610
SNZHON X | SNMIBN .9 | SNTAIN g9 | SCessc 2007 clear  4/81 | XC200v 125" yellow /51 | XCIIIC (190" ciear  a/si | 10ME EMOs|BCDIRroayimer/Counter 52
SN7441N .89 SNMIRN .75 SN41BN 149 XC22R 200" red /81 XC52%R 185" red /51 e b~ 15551PA CMOS 555 Timer (8 pin) 145
SN/442N 59 SN7416N B SN74199N 149 XC22G 200" green 4/%1 XC526G 185" green 4/81 INFRA-RED LED ﬁIBPchA gmgé ?)“ Qmerc““ o t SMV 2.20
SN7443N 110 SN74l4IN 99 SNM2IN 125 XC22v 200" yellow 4/81 XC526Y 185" yellow 4/31 WX WX 116 flat Rl aenogcomparator -25
SNIUN 110 | SNMLN 325 | SNSIN 93 [ muian aroe ren " il | xcime e w4 Ty 76128CPA CMOS Op Amp Ext. Cmvr.  SMV 295
IR B I BB s 3 el G B
SN7a46N ) SN74144N 349 4. 4 - G (o0 (NG (el 5
Shiverl  Dallpsnien Ty | strzen C.A. — Common Anode DISPLAY LEDS cc —commoncathode | isaccen CMOS Quad OP Amp Comp. 10MV 7.50
SN748N 9 | SNZIAIN 195 | SN28N 395 | Type Polarity Ht Price | Type Polarity Ht Price | [52CCPD C€MOS Quad Op Amp Comp. 10MV 7.50
SNTSIN .20 | SN748N 129 | SNMZSN 3.9 MAN 1 C.A.—red 210 2.9 DLt C.A.—red 600 1.5 | 1680CPA Voltage Converter 2.95
SNZSIN 20 | SNMION 15 | SNM®SN .6 | MANZ  5x7D.M.—red 300 4% | DUms ! %0 14 | 8%scca ppm Band "G AP VoltiRef.iDlods 2.9
SNMS3N 20 | SNZISIN 69 | SNIa%6N .69 | MAN3I  C.C.—red % 2% | olmr w00l | fcea Velgeetyladicatoy 250
SN7asaN 2 | SNMISZN .69 | SNMBIN 69 | MANS2  C.A.-green 00 125 | DUmso b 600 1ag | BCPA YoltjRefjindicato 250
SNM59A .25 | SNTAISIN 7 | SN74%EN .69 MANSS  C.C.—green X0 1% DL338 . a0 s INTERSIL'S EVALUATION KITS
SN7aON 20 | SNAIN 125 | SN743%ON 149 | MANTI  C.A--res 30 5 | FNDW C.C 0 & [Tcw ] 4C1% .59
SN7470N E:] SNAISSN .79 SN74BIN 149 MAN 72 c A.—red 300 75 FND38  C.C. ¢ 1 7 99 | naco2 ) 74C 4C21 195
MAN 74 —red 300 15 FND359 c.c. 357 g5 | 7ecod -39 g0 2.2
7450 . 7418 nLslez L MANS G yaliow 0 49 | FNDS03  C.C(FNDSWO)  se g9 | 14C%E B ncie 5| 7acom 2.5
L0l | LS 1 MAN B C.C—eliow 20 83 |IFNDST | cal N oen 2 ucie ®n | ncior 18 | 7463 283
74LS02 i 1L59 5| nacsies 0 i i A ( - . 1c1a | ncs 295 | 1ac3m 259
ottt i e 505 I BRI MAN 3620 C.A.—orange 300 49 | HDSP-M0I C.A ] 150 | 1acze B 4C1 395 | 74ce0l 8
7aUS04 ] 74295 % | Miily i MAN 33 C.A—0ranget | 30 99 | HDSP-3403 C.C 150 | 7a€30 S 2% | nucis 115
BE 2 R A 5[V ocTwn om s e codbo Wl o3 B
g z 4L 198 MAN 4610 C.A.—orange 400 %9 5082-7 A.LH.D. ! E d d 95
HLse g nHLsi0s “ nLsM 188 MANGI0 C.A orande—DD 50 9 sosz-yggg g.c R i 52 e B ne I Tacat) 108
. 4 7 ] Honed : : B g .
Jerel ; gl B e & MAN 6630 C.A.—orange t 1 560 99 5082-773  C.A.,L.H.D. . 93 | 174G 195 4G 1'% 7469 589
74LS12 . 740 & 74524 1095 -560 99 5082-7731 C.A.RH.D.—red 300 125 | 74C8 K 14C173 1.9 74C923 575
740513 5 4L .89 7405245 2. 560 .99 5082-7750 C.A.,L.H.D.—red 430 L7 74CBY 6.95 74C14 1.39 74C925 7.50
74514 9 740 1. 7415247 1. 560 9 5082-7751 C.A,R.H.D.—red 430 1.2 74C90 129 gl 1.39 74C926 7.50
ST 3 70 B 740 S2a8 1 560 99 | 082.7%0 C.C. RH.D-—ed 4% 17 | 743 12 | 7€l 169 | 80C% 79
HLSH = 1L s HLSH9 1 0 99 | S0s270  axTenldl RHD @0 2zon LS 159 | 74¢193 163 | 80C97 k)
. .99 4L 1 1.4 R .
560 9 | 50827302 4x7sgl.dis. LHD 600 22.00
7L 13 L3 K] 745253 e LHO00ZCN 685 NESTON 435
7L X 24L51% it L5257 300 15 5082-7304 Overnge. char. (£1) 600  19.95 | UmioCLH  4.50 LINEAR LM702H 7
11527 3| lsis ! 78 : W15 | LT Photo Xsistor Opto-lsol. 69 | UmlGLH 4.7 Cmosen 89
ucsa B | uisls 8 LS 69 500 149 | MOCX10  Optically tsol.Triac Driver 1.2 | Crigo70OH 605 | LMM0TS 125 | LM709M »
Ptetr] | s 1 b ; TLOTCP .9 | LM0T-l2 125 | LmiloN %
AL G JaCa1 I He L RADIO CONTROL CIRCUITS Tlo2Ce 13 LM30T-15 125 | LMm7lIN .
74537 las 74L 5155 1.1 741528 1,08 ) ldeal for remote control systems which use pulse amplitude mogu- | TLOMACN 249 LM3IP-5 75 LM723N 69
741538 49 7415156 1.1 74LS: .9¢ =™ fation (toy cars, boats. tanks, etc.) Features: tive function control, | LH0082CD 35.80 LM3IP-12 .75 LM733N 1.00
74L.540 .35 7LS1S7 & 7415293 9 adjustable steering angle. suitable for 27 and 47/MHz bands and low | TLOB2CP 119 LM3M4IP-15 .75 LM7BN 119
n-ct B | nLsis kt 8LS298 1. power consumption. 219 | UMM2P5 69 | LMMICN .35
o i | alesleny | R Lo 1N : 4 3.80 MM2P-12 MC1741SCG 3.00
741548 15| nlsiel 1 1458/ 1 KB-4428 TRANSMITTER . ... .. . - ] = o | W 1
74L549 1 74L5162 11 74LS36! N bs. max. rating (TAS2"C). Supply voif -9 LMm342e-15 - 69 [GELN
741551 = 7415163 1.1 4LS: T Power Dissip.: PD: 300mW; Temp. range: -39 LMuEN 125 LM748N 59
741.554 « 7415164 TH 7415367 B orage -30— +125° c Rec. oper. volt. 1.95 (M350K 5.7 LmIolaN  2.75
74L.555 K 74L 5165 i LS. 75 CR Osclllation circuits acceptable. 1.95 LF3SIN 80 LMI31ON 195
e ot 1LSles L 7LSI3 195 KB-4429 RECEIVER . . . ... . . . $5.95 » | UFlan 100 | Lmuseen 8
jarsrs s Sl e & ARs. max. rating (TAEK°C). 'Supoly voli': Vicli 1V, Vecz: | LMX7CN 45 | LEIN Lo | LMIGN 125
R = oo o R 0o 0t W | vmeen 1@ | Lo b | wen 13
HLST8 ! 74LS17 3 AUSH3 24 Cwish 15 | LMIEN 100 | LMISN s
78583 K 1LSIs i uLS®e 24 - LMK 125 | LMISON 179 | LmIssev L7
741585 1.25 7415181 2:9 1AL5670 2.4 LOW PROFILE SOLDERTAIL LM3lOCN 175 LM3ON  4.49 LMISOON 295
e i S s Bllos L (TIN) SOCKETS STANDARD (TIN) M3l 90 LM3BN 3.5 LMISTZNS 3.5
- - : I T o T LM3ZH 249 | LM3TIN 295 | LMssN 3@
74500 50 74S 745244 3.25 8 pinLP e h 1-2 %49 50-100 | LM3LIMP 15 L.m380N 1.2 LMIB%N 175
74502 50 745251 145 T 5 B 5 gL 1pin ST 21 = T | Sl (LSELCMIEN B || Sher e
74503 50 | 75133 55| 7as283 1.45 o b oo oy o 16 pin ST 30 27 ] (fsing, - aesh (IS el [ GMZAne  2os
74504 55 | 748134 59 | 7as257 1% R = =53 : 18 pin ST 3 32 30 | Lmugen 195 .3 T CMzRE (22
%505 55| 7as1m 119 | 745268 13 e inlaE : 2 2] 24 pin ST ® s Tl flitvsion]  JLas L ens 52 LM2B%P-1 225
74508 50 14513% ' | 45260 i pin LI 3 : 30 % pin ST oo . g | -MImKs L3 N Las LM3lEIN  2.95
74509 S0 | msiw 13 | 745280 295 p2pinLP & % -3 % pin ST 139 1% P15 | LMIBK-2 L3 | LM3SN L3 ] LMoo 6
. f 24 pin LP .38 -37 -3 i ’ - LM320K-18 1.35 LM392N .69 LM3WSCN 125
7510 50| ms1m L% | 745287 495 40 pin ST 159 145 130
74811 % | nsie e Ry e 28 pin LP 5 a4 a3 LM320T5 125 | LF38N 400 | Lm¥en 115
14815 50 | masisl L5 | usna 39 e ¥ - - - WIRE WRAP SOCKETS | LMiT-2 125 | LMIBH - S0 | LMBlN - 395
74520 50 745153 138 745374 3.9 b d - & (GOLD) LEVEL #3 LM320T-15  1.25 - LMBISN  3.95
252 50 | msis 1% | mswr 598 # LMI3KS 595 | TL®BCP LT | (M3l 39
7530 50 | msis 13 74s47le 1995 SOLDERTAIL (GOLD) %49 50-100 tmim?fgz = mg;‘,’ﬁ a Sﬁfms ;g
1S3 55| j4slm 159 | 7s472* 1995 ANDARD 8 pin WW v - i !
7540 55 | rasis Lso | msast 1% RGO bo 8 | tvaan" e | NESIH 395 | pcasTK 595
74551 50 745188 4.95 745474 21.95 1-24 2549 50-100 14 pin WW 4 ‘67 LM3342Z 130 NESIEH 6.00 RC4195TK  5.49
14560 30 || 74S1% L5 | asATSe o 2L9s 8pin SG E E3 3l Bpinww 8 g (| GUiisz il gt Sety || KBum [
74565 S| us1% L9s | 7assmr 755 | i4pin SG a9 S a Bpinww 9 g (| Shikzy o fNESE] ol [l SoiEa 5
74574 M 7451% 3.9 S5 795 16 pin SG 54 49 :44 20 pin WW 119 '99 LM337T 1.95 NESS0A 130 1.M4500A 3.2%
74586 79| 745200 295 | MSs;r 1955 1§ pin SG 5 53 4 2pinwWw 149 2z [ GMwme  DiSE o BESSY i (|| ehEsEn s
astiz 19| nesal 295 | 74857 19.95 2 pin G kS 75 6 apinww 139 il e i [l Fisery 2
745113 .79 745242 325 745940 3.15 28 pin SG 110 100 "% B oin WA 169 138 LM33IN -9 NESEiN 35S LMIB0ON 149
745114 B 745243 125 745941 315 3% pin SG 165 4o 1.26 3% pin ww 2219 17 tm;g,’ﬁz {ig tm@é’égN {52 ,’2}32 =
* LIMITED 2L . .
M AVAILABILITY ON THESE PROMS 49 0In SG I3 159 1.45 40 pln WwW 1.89 LM30K-15 L3S LMS67v 1% msICN 5
CADLH 215 CABIN 175
camsr 3z | CA-LINEAR| canxn 35 |1/4 WATT RESISTOR ASSORTMENTS -95%| CAPACITOR CORNER
CANNH 13 CANDH 1% ©
CAMEN 13 | CABIN 200 | CA3MOH 125 10 Ohm 12 Ohm 15 Ohm 18 Ohm 22 Ohm 50 VOLT CERAMIC DISC CAPACITORS
CAXNSIN 3.2 CA38N  2.00 CA3IB0H  1.25 ASST.1  Sea. 27 Ohm 33 0hm 33 Ohm 47 Ohm 6 Ohm  50pes.  $1.95 | value 19 1099 100+ | Value 19 10-99 100+
CAN6N 325 | CAMBIN 160 | CAMIN .59 ——— L 2222 1 Yot 0 06 08 | 00uF w06 s
CANBOH 1.5 | CAMN 85 | CANON  3.50 () €l 2 Elr 80 Clitin [P0 Gl IETKELT: 2 pf o8 06 . 004TuF 08 o6 .05
ASST.2  Sea. 180 Onm 220 Ohm 270 Ohm 330 Ohm 30 Ohm  60pes.  $1.95 Gt o s | Dk « ‘35 &
_ 70 A —— ™ daiEeamantes 0w (4] . E - ! i .07 1
Do » cown » 470 Ohm 560 Ohm 680 OhM 820 Ohm 1K 20 pt % o® l s ] %
04001 % CD—CMOS CDagss » ASST.3  S5ea. L2K 15K 1sk 22k 29k 50pes.  $1.95 | wer 06 05 m N %
CD400z 3 C 04098 2.49 33K 39K 47K 56K 68K g 190 VOLT MYLAR FILM CAPACITORS
€ D400 1 - 00imt i
o - ¥ || Soixe B| AsST.4 5ea 82k 1k K 15k 1k Sopes.  $1.95 | fumf 2 b %7 zlm;m 21 SN
€040 @ | Cod2 99 | Coasos 39 0 ssrs s 2K K BK BK 4K $1.95 it j}z il o] (R i Y
Co4010 49 | CDd0s3 4 | coslo  1® g ea sk ek sk ok 1ok 50pes. 9 1.99 | 7,509 piPPED TANTA LUMS (selie) CAPACITORS
Py eol| e i ) soen v 150K 180K 20K 20K 3K $ Ay B 1By o
- g - Vv . . Vv | 1
D013 9 Coan47 250 CDe515 2.95 ASST.6  5ea 30kg [410K] WSSO 680K| 820K sopes.  $1.95 2735V k" 3BV 53 4y .37
Cosla 139 | CDaosg 135 | Cbuasie I8 M 1M 15M 18M 2.2Mm 338V 7t v %
CDa0ls 119 C D449 R CD4s18 179 ASST.7 Sea. 2.1M 33M  39M 4IM 56M 50pes.  $1.95 N ] *';-53/‘35\)/ R 1'2‘5’ ~55
Comy i1 | Comm % | Chim % | assT.em Includes Resistor Assts. 17 (350 pes)  $10.95 ea, | LoV % L I
CDa0ls =l Eound s | cosx e : i : 4 mine ALUMINGM ELECTROLYTIC CAPACITORS
CD4019 43 CD40s3 119 CDas28 L’ $10.00 Min. Order — U.S. Funds Only Spec Sheets — 25¢ Axial L.ead Radial L.ead
CD402 119 | CD4ss 295 | CDe2¢ 195 | Calif. Residents Add 6% Sales Tax 1981 Catalog Available ~ Send 41¢stamp | #1720V -8 1 ML s il
co4a021 139 CD40s9 9.95 CD4543 2.73 | Postage— Add 5% plus$1 Insurance 33750V 18 s 13 g2
CDa2 113 CD4050 1.49 CDas62 11.95 2.7/25v 15 Ei-gat i
G 2| Gom n | BE U S cione |G G
CDao2 79 | Coaoes 3% | Coesss 209 10/50v 16 T BT
Coszs 23 | Codosy & | coumn 185 ORDERS 215y, 6 S
CD40% 29 | CD40D S5 | Coana 138 WELCOME % :20 T
47725V s 21 532
CDag27 69 CD4071 49 MC14409 14.95 (4]5) 592-8097 41/50v g 5 W6 14 13
CDtozs & | cown 49 | mClaalo 1495 ELECTRONICS 100725V % nos o
CD4029 1.49 CD1073 .39 MC14411 14.95 1m//§\\; gz g? {_l’ %3
CD4030 43 | coson B | MCwmz s "R ELE / ) TDE } TN VI
e W | Rk G2 | Sz s MAIL ORDER ELECTRONICS — WORLDWIDE 05y @ B @ m
co 149 C D081 3 MCl4433 1395 1355 SHOREWAY ROAD, BELMONT, CA 94002 Jmo/z/’?av P ) ‘)9
12/80 PRICES SUBJECT TO CHANGE 220016V 83 .79 B3 27
96 POPULAR ELECTRONICS
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(7245553 s Clock Modules

12vDC
AUTOMOTIVE/
INSTRUMENT
CLOCK
APPLICATIONS:
* In-dash autoclocks
® After-market auto/
RV clocks
® Aircraft-marine clks.
* 12V DC oper. Instru,
* Partable/battery
powered instrumnts.
Features: Bright 0.3" green display. Internal crystal time-
base. + 0.5 sec./day accur. Auto. display brightnesscontrol
logic. Display color filterable to blue, blue-green, green &
yellow. Complete —just add switches and fens.

MA1003 Module

MA1023 .7"" Low Cost Digital LED Clock Module  8.95
MA1026 .7" Dig. LED Alarm Clock/Thermometer 18.95
MAS5036 .3" Low Cost Digital LED Clock/Yimer  6.95
MA1002 .5” LED Display Dig. Clock & Xformer  9.95

2 National Semiconductor

RAM SALE

MM5290J-2 (mka116/urp4tsl. . . $6.95 each
16K DYNAMIC RAM {150NS}
(8 EACH $49.95) (100 EACH $660.00/i0t}

MM5298J-3A $3.25 each
8K DYNAMIC RAM (LOW HALF OF MM5290J) 200NS
(8 EACH $23.95) (100 EACH $260.00/lot}

MM2114-3 $5.95 each
4K STATIC RAM (300NS!
(8 EACH $43.95) (100 EACH $450.00/I0t)

MM2114L-3 . ............. $6.25 each
4K STATIC RAM {LOW POWER 300NS)
(8 EACH $44.95) (100 EACH $475.00/lot)

EPROM Erasing Lamp

» Erasas 2708, 2718, 1702A. 5203Q, 5204Q, etc.

* Erases up to 4 chips within 20 minutes.

* Maintains constant exposure distance of one inch.

« Special conductive foam liner eliminates static build-up.
» Built-in safety lock to prevent UV exposure.

» Compact — only 7-5/8"" x 2-7/8" x 2"

» Complete with holding tray for 4 chips.

UVS-1E $79.50

Jumbo 6-Digit Clock Kit

« Four .630"ht. and two .300"ht.
common anode displays

* Uses MM5314 clock chip

« Switches for hours, minutes and hold functions

« Hours easily vlewable to 30 feat

* Simulated wainut case

* 115VAC operation

s 12 or 24 hour operation

« Includes all components, case and wall transtormer

s Size: 6% x 3-1/8" x 1%
JE747 .$29.95

MICROPROCESSOR COMPONENTS

—— 8080A/8080A SUPPORT DEVICES
c

DATA ACQUISITION {CONTINUED}——

COMPUTER CUBE™

COMPUTER CRT MONITOR & ACCESSORY CASE
¢ One piece heavy duty molded construction
* Painted to match Aepie 11 & III(Lt. beige, textured finish}
» Smoke colared acrylic front cover (removabiel
» Built-in shetf hoids CRT ana allows room for 2 Appte
® disk drives below shelf
» Three 2% holes provided In bottom of case for addition
« of fan if needed.
« Fan hole positioned above Apple motherboard location.
» Hookup csbles ¢an be run through other 2 hales.
® Case accommodoates most B&W and Color uncased CRT
s monitors made by Matorois, Ball Bros., Zenlth, Senvo,
= Panasonic, Hitachi, etc. or any monitor that wiil fit into
*10-3/8"H x 14%"W x 13%"'0 space.
e Size: 157 x 15" x 15 O.D., 14%"Hx 18% "W x 13%"'1.D.
s Weight: approximately 12 Ibs.
* CRT monitor fan and disk drives not included.

CUBE-1 $99.95

TRS-80
16K Conversion Kit

Expand your 4K TRS-80 System to 16K.

Kit comes complete with:

* 8 each MM5290-2 {UPD416) {16K Dynamic Rams)
{250NS or less}

INSKEA 650 | ADCOSMCCN  1-BIt A/D Converter (&-Ch, Multi) 5.2
oPa212 581t Input/Outout 325 | ADCONTCCN 181t A/D Convarter (16-Ch. Multi) 109
opgzle rlorlty Interrupt Control 595 | DACIOLCN  10-B1tD/A Conv. Micro, Comp. (0.8} 13.95
DPa216 81-Diractional Bus Drlver 345 | DACIBLCN  10-Bit D/A Conv. Micro. Comp. (0.20%1 8.9
oPe Clock Generator/Orvar 3% | DACIZOLCN  10-BItD/A Converter (0.08% Lin.} sy
oPez% Bus Driver 14 | DACIOZLGN  10BItD/A Converter (0.20% Lin.} 5%
ore System Cantroliar/Bus Driver 49 | DACIZLCN  12811D/A Convertar (6.20% Lin.) 938
opa2i8 System Controller 5% | cowsiN 5-Channal Mutiplexer 119
INSE4) 1/O Expander far 4 Series 99 | Avsion K BAUD UART 5%
NS850 Asynehronous Comm. Element 189 RAM"
Pzl Pr0g. Comm, 1/0 (USART) 7.9 AM'S
oPEzs3 Prog. Interval Timer g | A0 Sexlissatic 19
DpE2s Prog. Peripheral /0 (PRI % | 1o (X0 Tl -
Opt7 Prog. DMA Contro( 1955 | 2100 (4ol [2roars 3.9
PAZ5) Prog. interrupt Contro) wos | 2 iexiStatic T8
Opg2n Prog. CRT Controlise 0o | BLO2 iR ljsiatic 19
oen Prog. Keyboara/Oisplay interface  18.35 | L1 (81 080T 358
DPBX0 Ottal Bus Receiver 6w | 212 fE0 G IED k1)
0P8303 System Timing Element 635 | 24 102 stancimons &
or 881t BI-Directiona Receiver gy | 2L 1eedistaticlsons Lowiowd [
DP8xY s.8it B-Dircctional Recetvar 3195 | 24 Loax sfstaticiaosns P
§-8it Bl Oiractional Recsivar To | HML3 102 x4 Statlc 20ns Low Powsr 795
an 16,341 Dy nemic 550ns (house markea) 495
6800/6800 SUPPORT DEVICES pM21a2) PN e i ey
e MPL Legs | 5000 x4 Static 1%
MCS802CP MPU with Clock ang RAM 19 | MM ;o:";l;mmf GuSa oo =
MCERICAP( 1281 Static RAM 4% " -
MCes2l berlphsral Inter. Acapt (MCskg) 749 | MMSBORLT - 4086x] Dynamic 4%
MCsn Belority Interrupt Controlier 095 | MMS280.-204116) 1K Dynamic 280ns (UPDII6) &%
MCSINLE  1024x8-Bit ROM (MCBALE) loss | MMSSLIGA 3K Dyn. 200ns (lower s of MMS)) 435
MCo8%0 Asynchronous Comm, A 69 | M8 16xdistatic L%
nMcesse Synchronaus Serisl Data Adapter 6.9 | UPOU4/MKAR? 4k Dynamic I6-0ln s
MCoss 0600005 Digltai MODEM logs | TMSAMHSNL - 4K Statlc i)
MCss62 200005 Moaulator 125 | TMS46 etatie e
MCE80A Quac I-Stete Bus. Trans. (MCET26) 28— PROMS/EPROMS
1028 2K UV Erasable PROM 5%
————MICROPROCESSOR CHIPS 5y e | A
280 (7€) CPU (MKBON) (2MHz) 13.9 | Tmsans 16K EPRDM (V. +5V, - 12V) 19.%
ZW0A (780-1)  CPU (MKIBBONA) (4MHz) 159 | 27161ntel{2516)T1 16K EPROM (Single +5V} 17.98
coPlxmz cpu B85 | 2732intel (B30T RK EPROM 9%
%% ot 16.35 | e 3K EPROM (450n5) (Single <5V} .95
1OM2IADC CPU—4-BIt Silce (Com. Temp, Grada) 1995 | 5203 om %
MC 6502 MPU w/Clock (85K Bytes Mamory] 119 | g2s23(ms188) 32x8 PROM (Open Coilector) 495
INSEIISNG  MPL—8-Bit (6MHz} 85 | gosils 4% Bibolar PROM %
INSBBNS  CPU—S9I.Chips-Bit (128DYtesRAM) 19.95 | mrsizitzasams]  12x8 Tri-State Rioolar PROM e
INSBMON S CPU (2% BYtes RAM) 2% | wsis K PROM 29,98
INSBION  CPU—4 BYtes RAM s o
o085 199 om's
NS890 cPU—I6-Bit Bo5 | Bi2i0) Character Generator (Upper Casa) 9.9
TMSS00IL  MPL—16-BIt s | B0 Character Ganaratar (Lower Case) 9%
6N Character Generator 0%
SHIFT REGISTERS MMSZON 2046-BIt Read Oniy Memary 1%
s I e s ;ﬂ NMOS READ ONLY MEMORIES
e I e G ‘w0 | Mcmesnon 178x3x7 ASCI1 Shlftea w/Greek 1350
i onula Y atcuminton o | MCmeszoP 128x9x7 Matn Symool & Pictures 1350
Tz ol e Jos | MeMesTsoR 128x9x7 AIDha. Control Char. Gen, 1350
MM®I3  joeBit Oy 1% MICROPROCESSOR MANUALS
MMRIEH  500/312-Bit Dynamic | mzs0 ren ey 150
MMOMN  Octal 80-8it 5% | m.copime User Manaal 2.5
MMSOSN  Octal 8-8It 995 | M50 User Manual 500
200V 44A)  1024-BHt Dynamic 295
N Hex 12-B1t Statlc % SPECIAL FUNCTION
azv Dual 132-81t Static 2% | OswmcN Duai MOS Clock Orlver (M2} 150
mav 512-Bit Dynamic # | DswscN ©Oual MOS Clock Drlvar (M2} 195
Y 10 BIt Dynamic 295 | INSITING Floppy Olsc Controliar 2%
mav Ouai 256-Blt Statle 29 | INSHSIN communicatian Chio 9.9
ey Dus) 50-Bit Static 400 | MmssIsIN Microprocessar Real Time Ciock B9
w2V Dual 24081t Static 400 | MMSBIHN Miceobrocessar Compatible Clock 1195
3n Quad 8-Bit Statlc 29 | COPsaN Microcantrollar with 64-Diglt RAM 6.9
AUIPC Flfo {Duai 30} [ and Direct LEQ Drive
cOPsmMN Microcontroiar with 64-Digit RAM 7.4
DATA ACQUISITION —— & Diract LED Orive w/N Buss int.
AFI00ICN  Universal Active Fllter 2.8% 595 | CoparoN 12-59.VAC Fluor. Driver (20-0In pkg.) 3.3
AFI211C)  TOuch Tons Low Pass Filter 183 L TE| EPHONE/KEYBOARD CHIPS
AF1221C)  Touch Tone Low Pass Filter [ e o B, e 5 -
Tt Sy s AE) usn Button Teleonona Disfer 4.9
AV-59200 Repertory Dialer %
LmInz Constant Current Sourca 13
LMInZ Tempecature Transaucer Lip | AY-0 Eros]Cieeddsned 35,
AV-5:23% Keyboard Encoder (88 keys) 0%
L_n;u JSFETIIn:ul DDAA'“D“ ! ;: HDOI65S Keyhasrd Encacer (16 keys) 795
t:nm:“ ‘,""" DOCEK "‘: Gives] ncom Keyboard Encoder (16 keys} 5.0
emp.ComD. Prec, Rar. (S0Dm/CY 455 | 34095 Kayboard Encoder (20 kays) 5r
ADCOOMLCN 8-Bit A/D Canvertar {1 LSB) %
DACUOSLCN 8-Bit D/A Converter (0.78% Lin.) 225 | MMsINN REAECREH Gy 798
& d MMSTe9N 9%/144-Key Serlal Keyboard Encader  $.95

tion for

TRS-16K

6-Digit Clock Kit

s8right .300 ht. comm. cath-
ode dlsplay

*Uses MM5314 ciock chip

*Switches for hours, minutes
and hold modas

®Hrs. easily viewable to 20 it

*Simulsted walnut case

*115 VAC operation

*12 or 24 hr. operatlon

®lnci. all components, case &
wall transtormer

*Size: 6% x 3-1/8" x 1%"

Regulated Power Supply

Uses LM309K. Heat sink

provided. PC board con- ~
struction. Provides a solid

1 amp @ 5 volts. Can supply up
to =5V, :8V and 12V with
JE205 Adapter. Includes compo-
nents, hardware and instructions.

Size: 3% x 5" x 2"H
JE200. ... $1495

-
Bos ol |
19y

ADAPTER BOARD
— Adapts to JE200 —
+5V, +9V and +12V

i
i<

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 8/16"H

DESIGNERS’ SERIES
Blank Desk-Top Electronic Enclosures

U/,

CONSTRUCTION:

ngh strength epoxy molded
end pieces in mocha brown
finish.

Sliding rear/bottom panel for
service and component ac-
cessibility.

Top/bottom panels.080 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
unlimited applications.

The “DTE" Blank Desk Top Electronic Enclosures are designed to blend and complement
today’s modern computer equipment and can be used in both industrial and home. The
end pieces are precision molded with an internal slot {all around) to accept both top 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 siides back on siotted tracks while the rest of the enclosure remains in-
tact. Different panet widths may be used while maintaining a comman profile outline.
The moided end pieces can also be painted to match any panel color scheme.

e ™

s

Enclosure Panet

Model No. Width PRICE
DTE-8 8.00" | $29.95
“DTE-11 | 1065 | $32.95
DTE-14 | 14.00" | $34.95

JE610 ASCIlI
Encoded Keyboard Kit

The JE610 ASCII Kevboard Kit can be Interfaced inta
most any compyter system. The kit comes complete
with an [ndustrial grade keyboard switch assembly
(62-keya), IC’s. sockets, connector, electronlc campo-
nents and a double-sided Printed wiring board. The
keyboard assembly requires +5V @ 150mA and —12V
@ 10 mA for operation. Features 60 kevs generate the
126 characters, upper and lower case ASCII set. Fully
bufferad. Two user-definé keys provided for custom
applications. Caps [ock for upper-case-only alpha charac-
ters. Utllizes a 2376 (40-pin) encoder read-only memory
chip. OQutputs directiy compatible with TTL/DTL or
MOS logic arrays. Easy interfacing with 8 16-pin dip or

18-pin edge connector,
J E610 {Case not included) $7995
..834.95

K62 (Keyboard only)

Desk-Top Enclosure for
JE610 ASCII Encoded Keyboard Kit

Compact desk-top enclosure: Color-coordinated 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%"'0

DTE-AK

SPECIAL: JE610/DTE-AK PURCHASED TOGETHER
(Value $129.90) $124.95

$10.00 Min. Order — U.S. Funds Only

Calif. Residents Add 6% Sales Tax
Postage — Add 5% plus $1 Insurance

JEmess

ELECTRONICS

Spec Sheets — 25¢
1981 Catalog Available — Send 41¢ stamp

PHONE
O0RDERS
WELCOME
(415) 692-8097

MAIL ORDER ELECTRONICS — WORLDWIDE
1355 SHOREWAY ROAD, BELMONT, CA 94002

12/80

PRICES SUBJECT TO CHANGE

JE6OO
Hexadecimal Encoder Kit

FULL 8-BIT
LATCHED QUTPUT
19-KEY KEYBOARD

The JE60O Encoder Keybosrd Kit provides two separate
hexadecima! digits produced trom sequential key entries
to allow direct programming for 8-bit microprocessor
or 8-bit memory circuits. Three eddltional keys are pro-
vided for user operations with Onme having a bistable
output available. The outputs are latched and monitored
with 9 LED readouts. Also included is & key entry strabe.
Features: Full 8-bit tatched output for microprocessor
use. Three user-define keys with one being bistable
operation. Debounce circult provided for all 19 keys.
9 LED readouts to verify entrles Easy interfacing with
standard 16-pin 1C connector. Only +5VDC required
tor operatlon.

J E600 (Case not included) $59.95

K19 (Keyboardonly) ....... ..$14.95

Desk-Top Enclosure for
JEGOO Hexadecimal Keyboard Kit

C t  desk-top : Color i de-
signer’s case with light tan aluminum panels and molded
end pieces in mocha brown. Inciudes mounting hardware.
Size: 3%""H x 8%"'W x 8%"D.

DTEHK ..... .....344.95
SPECIAL: JEG0O/DTE-HK PURCHASED TOGETHy

(Value $104.90) $99.95

DECEMBER 1980
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BULLET -
ELECTRONICS. Inc.
PO Box 401244P Garland TX 75040 5

————

214 - 278-3553

The Greatest Breakthrough
In Electronic Music Ever!

New! Super Music Maker Kit
Now you can play hundreds of songs using the Bullet Super
Music Maker. The wunit features a single factory
programmed micraprocessor {C that comes with 20 pre-
programmed short tunes. By adding the additional PROMS
(2708's) the system can be expanded to play up to 1000
notes per PROM. Just think a compact electronic
instrument that will play dozens. hundreds or even
thousands of selections of music The kit comes with all
electronic components (less the PROM), and a drilled
ptated and screened PC Board which measures 4" x 4%’
The 7 watt ampllifler section is on the same PC board and
drives an 8 ohm speaker (not included). from a whisper to
ear sphitting volume. Since the unit works on 12 VDC or 12
VAC*. vehicle or portable operation is possible. What do
you get for $23.50? Everything but a speaker, transformer,
case, switches, and PROM. Additional 2708 aibums

N
containing popular tunes are available for $15.00 each or ;
I
i/

you can program your own PROMS using information
provided with the kit instructions. Lists of available PROM
albumps are avaiiable on request. (Note: Umit plays
electronic music one note at a time. it is not possible 1o piay
chords or a meiody with harmony simultaneously. )

Super Music Machlne Kit 523-50

DIP Switches (One B pos.. One 5 pos.) 2.00/set

Molded Plastic Case 6.50
‘Unit requires transformer for operation on 117VAC
Transformer shouid be 12V @ 1A secondary. Not availabie
trom Bullet

Sound Effects Kit $18.50

The SE-01 Sound Etfects Kil is a compiete kit: all you need to buid
a programmabie sound effects machine except a battery and
speaker Our kit is designed to really ring out the TI 76477 Sound
Chip. Only the SE-01 provides you with additional cirCuitry that
includes a PULSE GENERATOR., MUX OSCILLATOR and
COMPARITOR to make more complex sounds a snap. We help
you in bunding the kit with a clear. easy-to-folow construction
manual and we show you how to easily program the unit. Other
dealers wtll seli you the chip or a "kit” of parts but you are on your
own to do the most difficull part  make neat sounds' Within a short
time after you buiid the SE-01 you can easily create Gunshots,
Explosions. Space Sounds. Steam Trains and much more We
think the Butiet SE-01 1s the best deal on the market but don't ask
us. ask the 15,000 happy SE-01 owners!
Complete Kit With Quality Piated PC Board 518.50
(Less batiery & speaker)

7 Watt Audio Amp Kit $5.95

SMALL, SINGLE. HYBRID IC AND COMPONENTS FITON A
2" x3" PCBOARD (INCLUDED) RUNSON 12VDC GREAT
FOR ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP
LESS THAN 3% THD @ 5 WATTS. COMPATIBLE WITH SE-
01 SOUND KIT

o T e e T e R

AY3-8910 PROGRAMMABLE SOUND GENERATOR

The AV:} 89|0 is a 40 pin LSI :,mp with three oscillators, three

oNtrols, progr noise gt three
mixers, an envempe generator. and three D/A converters that
are controlled by 8 B!IT WORDS. No external pots or caps
required. This chip hooked lo an 8 bit microprocessor ¢hip or
Buss (8080, Z8D. 6800 etc.) can be software controlled to
produce almost any sound. Itwill play three note chords, make
bangs, whisties, sirens. gunshots, explosions, bieets, whines,
or grunts. In addition, it has proviSions to contrOf its own
memory chips with two 1O ports The chip requires +5V @
75ma and a standard TTL clock oscillator. A truly incredible
cireuit

$14.95 W/Basic Spec Sheet (4 pages)
60 page manual with $-100 interface instructions angd
several programming examples. $3.00 extra

TRANSFORMER
A good transtormer tor TTL. linear

200V 4A SCR [~

. angd smaller computer sytems.
Sensitive re i
Gate Sec 72 15Vi. "A Sec €3 BV@2A

7/$1.00 Sws 2x3x225 Wi 15 Ibs

onsiructon Open Frmw/MIlang wire
Special Purchasey leads
4

Order BES-0025 Order BET 0005
$2.95

THE PERFECT TRANSFORMER =
117VAC primary. 12VAC secondary @ 200ma i

Great for ali your CMOS. or low power TTL s ?
projects. PC board mount
99¢ ea.  3/$2.50 ORDER
Size: 1.5" Wx 1.25" D x 1.25" H XFMR-03
Y, COMPONENTS )
*INDICATES ITEM IS “ROUSE NUMBERED' L
301 07 AMP § LEAD CAN 3/100  TiP30 TAB PP POWER 3100
723 YLT REC, 10 LEAD CAK 33 MCIISIP FM IF. DISE I 50
723 14 50 TLA90 BAR GRAPH DAIVER 250
741 0F e n 47110 7805 5V 1A REGULATOR ]
30.000 @ 15V comum GRADE 2110 -78M05:A 5V REG. 10 5 50
2H4402 PNP COMPLIMEN B00  (M3STT YEMP. TRANSOGEER
W/SPEC 50 W 10
! 108 LM3302 QUAD COMPARATOR I 50
LM377 OUAL LM380 W/SPECS 250 555 TIMER IE 49
LM3900 QUAD NBRTOK AMP 59 "MCI01 QUAD nomn AMP 3
LM324 QUAQ 0P AMP 55 MC3340 ELECTRO
7812 LA 12V REG T i1
ILLGPTD ISDCATOR NIk 0P
MEM 631 DUAL GATE MOSFET LED'S
0100F anmn SIMILAR JumBO GREEN /8y
I( MVTIDG;EMAJNICAP muE 10 PFE gg MEDU NE . ?g
VeV wARICAP DI MEDIUM GAN nn beriow 15
FRONOM 31 nnm 49 BIPILAR
LM317T ADJUSTABLE 1A REG 250 TWO Laion RED/GRN 59

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-.71 .53

Y Y T o o Y Y e i St S Ty ey e, |
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2101 450ns 249
2102-1  450ns .99
21L02-1 450ns  1.29
2112 450ns  2.99
2114 450ns  4.99
4116 200ns 599

4116 250ns

DECEMBER
MEMORY SPECIALS

OTHER SPECIALS

2708 450ns  6.25
2716  450ns 14.95
2732 450ns 49.95

2650 12.95
2-80 9.95
8080A 395

8/39.95

2N3055  10/6.99 LM723 10/3.99
95H90 7.9 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 MA

LS SERIES

741800 32 74L885

741502 38 741886

741504 35 741893

741508 .38 741895

74L810 .32 7415109
74520 35 7405138
741830 35 7408139
74L832 33 74L8151
741838 39 7405153
741842 79 7418157
741851 35 7408158
741854 35 74LS161
741873 .44 7418163

741574 74L5174

N 74 CC .3" 10/7.99

1.23 7418175 1.0
45 74L8191 1.3
71 748195 1.3

1,11 74L8221 1.2
49 7418240 1.8
79 7415241 1.89
79 748244 179

.79 7418283 1.03
79 74L8298 1.24
79 7418367 99

.82 7415368 .99

.99 7418373  1.85

99 7418374  1.81

7418377

TERMS: include $2.00 for shipping. $10.00

minimum ord
plete catalog

er. Send SASE for com

JDR MICRODEVICES, INC.

1101 South Winchester Bivd.

San Jose, Cali

408 247-

tornia 95128
4852
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XENON STROBE TUBE

& TRIGGER COIL
T -—
) —
STROBE L1GHT
SCHEMATICS | NCLUDED
C24081

*1.75 17T

SOUND EFFECTS GENERATOR BASIC KIT

Now (T's POSSIALE 10 BUILD YOUR OWN SOUND EFFECTS GENERATOR
WITHOUT GPENDING 4 FDRTUNE. WE SUPPLY YOU WITH THE TI7§477
SOUND CHIP PLUS AN ETCHEQ AND ORILLED GLASS EPOXY PC BOARD

WITH SCHEMATIC AND LAYOUT INSTRUC

TIONS, THIS BOARD MAKES

)T SIMPLE Y0 BUILD A GENERATOR CAPABLE OF PHASER SOUNDS,

LOCOMOT{VE, SIRENS, AIRPLANES, CLOCKS, ETC

Dogs woT nswlnz

01P SWITCHES OR OTHER EXPENS(VE/UNUSUAL COMPONENTS.

SUPPLY & FEW STANOARD RESISTORS
SPEAKER, 2N2222 TRANSISTOR AND 11

C23s8a BASIC k1T CONT

$ 7176477, PC 80,
ONLY P85 ©8 o insTRUCTIO

CAPACITORS, $wiTONES, FOTS,
BATTERY

AINING

ARD L7
NS -

Save onCalculators

() Jartat

“Dlympic Sales Co is the largest
Mewlett-Packard dealer in the
world” ask HP.

HP41C Scientfic 23995

Card Reader for 41C 178.95

Printer for HP-41C 309.95

Opucal WANO for 41C 11295

Memory Module for 41C 39.95

HP-34C Scientific 124.95

HP-38C Business 124.95

H;’-]]E gccenuhc 98.95 MP-85 COMPUTER
HP-37E Bus. Prog 58.95 i
HP-32E Adv Scientific 5395 e AL I O
HP-67 Scientific prog 297.95

where. Do not waste money
—buy from us and save
e HP-85—Graphic Plotters—
C" stands for continuous memory. Letter quality printers—16K
We carry an enormous stock of HP goods Memory modules—Software
and HP accessories at all imes. etc. {coming soon: 8 models
One year guarantee by HP on all calcs, of Disk Drives for HP-85)
90 days on computers. All units complete ' HP-85 ROM

TEXAS INSTRUMENTS {g Manvanel g9

HP-97 Scient prog printing  579.95

T1-58/59 Libranes 33.95 59.95
T1.5040 printer  89.95 TI-55 34 50 [ ) Bus Ana‘ysr I 43.95
TI-505 orinter 8395 T1-50 34.50 Bus. Analyst | 20,95

Speak and Spell  58.95
Speak and Read  66.95
Speak and Math 73,95
Language Tutor

TI-8213 pratr 160.00 TI-30 1785
TS5 pratr 17500 T35 2405
T1-5217 pratr 190.00 T)-59 208.95
T-5219 pratr 205.00 | ! 159,95
PC-100C 159.95 TI-57 4995 Business Card 3850
PC-100A 169.95 T1-5100 39.95 investment Analvst 48.95

SPECIALS Computers at unbeatable prices

APPLE )l Computer oo comout

Peripherals, accessories, software

for immediate delivery and the
lowest prices. Call us. We carry a
huge inventory of Appie Products
16K-32K-48K. Disk Drives, Monitors,
Graphic Tablets, Pascal, Fortran,

00S. 3.3 Silentype printers and on first served.
and on.

Call us about Apole .
TEXAS INSTRUMENTS Computer

99/4 Computer console  689.95 Mattel Race Hrse Anlysr Comput 119,95
12" Color Monitor 369.95 Sony Walkmn/Sndbout Stero plyer 16995
ATARI 800 16K Computer 799.95 Seay TCS 300 Walkmn recrds/plays 189 95
ATARI 400 8K Computer 469.95 Craig transitor doub) capac MI10OSE 139.95
Matte Intell TV gme 2609 239,95 BSR X 10 Timer 53.95- Contrlir comnd 33.95
Sharp « §.C.M. « Royal » Victor - Canon * Casio - Pearicorder « Sony « RCA

Prices f.0.b. L A, Minimum freight & handting charge—$4.95. In CA. add 6%
sales tax. Goods subject to availabilty.  We'll beat any advertised price if
competitor has goods on hand

f Request our 130 page catalog in writing
visA Outside CA, toil free  800-421-8045
¢ InCA Call below #'s med| Man. - Sat. 7AM - 6PM
OLYMPIC SALES COMPANY. INC.

216 South Oxford Avenue  P.O. Box 74545 - Los Angeles, CA 90004
{213) 381-3911 or (213} 3811202 - Telex §7-3477

We are now lalung orders for
Appie lll Systems. First come,

CIRCLE NO. 45 ON FREE INFORMATION CARD

N2222 TRANSISTOR FOR ABOVE

(23884 .33 EACH

ELECTRONIC WARNING FLASHER KITS

devese et mtore
e

#8VDC MODEL

avbC MODEL
c2a207 $¢ 95

C23808 SB

12vDC MODEL
C239768 $10.85

ELECTRONIC ~

STROBOSCOPE

@ TROUBLESHOOT IN
PTICAL PHENQMEN

FFANS, Wi

REMEND, 10
DR DEMONSTRAT [N
PT(CALLY STOPS MOTION

PULLEYS, FLYWHEELS, ETC. THE STROBOS!

ATEE FROM STANDARD 1I5VAC AND FEA
XENON FLASH TUBE an0 U DES:C n. L
VAR(ABLE FLASH RaTE FROM 100-°
COMES WITH ALL COMPONENTS wcL.
LINE CORD AND KNOB, UOES NOT INCL!
S)26 OF BOARD: 3 1/2"W x 4 3/4NL.

KIT Q— \‘;
;n

HEELS,
copE urEw-
TURES B
T INLC va
]

mc P
13

120 VAC
Xenon
Strobe Kit

Complate vacuabie rate

e s 7 et e $8.99

electronics inc

* Minimum order $6.00

* Please inctude $1.00 for postage
* Visa, MC and COD accepted

* Phone orders are welcome

P.0. BOX 27038 . DENVER, CO. 80227
Send for our free giant catalog of unique items !

CIRCLE NO. 9 ON FREE

(303) 7815750

INFORMATION CARD

www americanradiohistorvy com

BEAT HIGH GAS PRICES!

pe==mm—e=——=

FREE|

gooxiet | |

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 easily
with motor engaged to help improve your health.
Visit friends. Travel to work or ride for fun. Starts
without pedaling. Noiseless, nonpoiluting. Virtuaily
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 ||

* In AK, HI, NJ cail collect (609) 468-0270 I

[PEDALPOWER I

-----------J
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Shop

Radio Shack
America’s Number 1 “Parts Place

Yyam

No Minimum Order' No Waiting! New Items! All Prime Devices!

Tone-Generating
Keypad Module

NEW! 1695

Auto-patch! Remote control circuits!
Produces 12 standard Touch-Tone™
frequencies. 1.5x2" face. Requires
3-5vDC @ 16 mA. Includes data.
277-1010 . .. .16.95

TV Colorburst Crystal 3. 58 MHz
272-1310 . 1.99

Touch-Tone is a registered trademark
of AT&T.

|
|

Unique LEDs (¢ |®

Low 1 29

Perfect for Electronics
Or Model Building!

[&] TriColor. Red on DC. green on reverse DC,
and yellow on AC. T-1%a size. 2.2V at 25 mA.
276-035 . 1 ..1.39
[8] Red Flasher. CMOS IC and LED in one

package! 3-5VDC. Rate: 5 Hz, 20 mA at 5VDC.
276-036 . 1.29

Ribbon Cable
& Connectors “_

New! Low As 499

[A] 40-Pin Card Edge Connector.
Compatible with many microcom-
puters. 276-1558 . .. 5.95

40-Conductor Ribbon Cable. ® - {

5f.278-771 ... .. 6.95

[CIDBM 25 Connector. Insuiation @3 Sy R a WAL [
displacement type. For easy b

w TN AT

Quad IC T|mer o

NEW!
299 WW?

\
NE 558. Like having four 555s in one
16-pin DIP! Resettable time from 1 uS to
1 hour. Output can source or sink up to I
200 mA. Operates from 4.5 to 16VDC. |

49°

+ 10-Megohm

» Dual Linear
« Carrying

+ Ohms Range-

Deluxe Dual-FET
26-Range Multimeter

Input

Scales for
Easy Reading

Handle/
Stand

Doubler

Dual-FET input for maximum accuracy and min-

imum circuit loading. 42" mirrored-meter pre-
vents paraliax errors. Measures AC/DC volts,
DC current, resistance. Includes leads. Battery
extra. 22-209 :

49.95

_hookup to standard RS-232 bus.
276-1559 .. . .4.99

L Full specs included. 276-1742 .

2.99 ' Carrying

Case. 22-153 ....6.95

Submini SPDT
DIP Relay

5vDC
Coil

Only ¥8x58x746. Contacts rated 1 amp at

Color-Coded Guide

Really handy! Quick
numerical readout of
resistor, capacitor, and
inductor values and

39¢

IC Audio Amplufuer
Make Y Car T: 0
yake Your CorTope 577y

:;19

LM383/TDA2002. Build in
big power to your next audio
circuit! Provides up to 8
watts RMS with 13.8VDC
power supply. Overioad pro-

| Accessories to
“Wrap Up’’ Wiring
————( e

- - - -

— T s
* lowns 49 °

[&] Spiral Wrap. Neatly bundies long
iengths of wire. 5' clear and 5 black. 38’
278-1638 .1.99
{8] Heat-Shrinkable Tublng Flts over
wire and shrinks when heated. Vg to V:

125VAC. Coil resistance: 56 ohms. tolerances. tected. TO-220 case dia. sizes. 4" long.
275-216 o 299 271-1210 39¢ 276-703 . . ..3.19 278-1627 Setof 14, 1.59
12V Lamp 16 Axial-Lead Sound Generator 4-Position DIP
Assemblies Electrolytics “Music Synthesizer”’IC| Switch =
v 95 49 I
Pkg. 189 ‘ 5 L &7 4 149
of 2 i BB

Perfect panel lights. 1 red and

1 green with snap-in mounting {
tabs for 2" diameter hole. i
Long 4" ieads. Bulbs included.
272332 . . .. Pkg. 2/1.89 |

e
New!— 7

$10.94 individual parts vatue! Contains
3 each of 4.7, 10, 47pF. 2 of 22,
100uF: 1 of 220, 470. 1000uF
35WVDC. Includes reusable storage
box. 272-604 . .. 5.95

Linear/I’L Device

SN76477. Create almost any type of sound —
music, explosions, phasers, gunshots. Buiit-in
pre-amplifier provides line-level output.
6-15VDC. 28-pin DIP. Includes applications
and data. 276-1765 4.49

Heavy-Duty Cabinet

- W

10°

Ideal for housing your next project. includes lou-

vered top for ventilation, handles for ea;

¥ carry-
|n_,<‘;0 and non- sllp rubber teet. 5Yax9Vex6%4!

270

quires +5, +12,

10.95 276-2505

16K Dynamic RAM I"

MM5290-055/4116. 16,384x1 bits in a 16-pin
DIP. Access time: 250 ns. Refresh: 1ms. Re-
svDC. TTL compatlble

- 10%

Prices may vary at individual stores and deaiers

WHY WAIT FOR MAIL ORDER DELIVERY?
IN STOCK NOW AT OUR STORE NEAR YOU!

DECEMBER 1980

A-position miniature SPST switch for digi-
tal of low-current switching. ideal for
socket or PC board mounting. Standard
100x.300 DIP centers. Fits B-pin socket.

| 275-1304 .1.48

— e e e — S " —— D — e — e Mo S— —

BONUS GOUPON
Save

Save 10% on your purchase
of items totalling $5 or more
on this page. Offer good at
participating stores and
dealers. Quantities are
limited, so hurry!

With this coupon

SL.________________

Radie fhaek

A DIVISION OF TANDY CORPO!

RATION + FORT WORTH, TEXAS 76102

OVER 7000 LOCATIONS IN 40 COUNTRIES

www americanradiohistorv com
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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 Cowmn (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, PO

inquiries to (212) 725-3485.

ILLINOIS

== FARNSWORTH
/ma COMPUTER
Apple. Hewlett-Packard
48K Apple |l or Pius,

Disk W/C W/3.3 DOS
Sup-R-Mod . . . $1,695.00

1891 N. Farnsworth Ave.
\Aurora, IL 60505 (312) 851-3888,

NEW JERSEY

MPUTER MART OF

501 Route 27 Iselin, N.J. 08830
(201) 283-0600

The
Microcomputer
People®

"apple'n

TRS-80

‘ JI\ SOFTWARE

ATARI® compuTER

® PLUS MUCH MORE e

Computerland
Downers Grove
136 Ogden Ave., Downers Plaza
(312) 964-7762
'YOUR PERSONAL COMPUTER STORE

PENNSYLVANIA

MICROCOMPUTER
e Sales & Service e
Depot repair facilities.
All major brands!
Floppy disks & microcomputers.

CALDWELL COMPUTER CORP.
6720 Rising Sun Ave
Philadelphia, PA 19111
(215) 742-8900

NEW HAMPSHIRE

As advertised in 73 Amateur Radio,
80 Microcomputing &
Kilobaud Microcomputing magazines

TRS-80 wmodernt oax
{33 chl N-OG $3 400p|us frt.

MAIL ORDER MICROS

T M Depl. P6, 8039243041
\ I £.0. Box 427, Mar'boro, N H 03455

® Northstar ® Apple

® Exidy ® PET
e OS] ® Heath
® TRS-80 e Tl 99/4

® Atari

Instant Software Inc.
Dept. PE-1

ot

Peterborough, NH 03458
s e ———————1

™ BUILDING BLOCKS FOR
MICROCOMPUTER SYSTEMS
OEDICATEO CONTROLLERS
AND TEST EQUIPMENT

MANUFAC-
TURER

OF $-100
PRODUCTS

ELECTRONIC CONTROL,
TECHNOLOGY, INC.
763 Ramsey Avenue

Hillside, New Jersey 07205
(201) 686-8080

NEW YORK

Valid
Until
11/81

With
This

Ad!

ON
TRS-80, APPLE, & ATARI SOFTWARE
AND ALL BOOKS
COMPUTER CENTER
31E 31st St N.Y NY. 10016
(212) 889-8130

DISKETTES

Call toll FREE (800) 2354137
PACIFIC EXCHANGES

DISKETTES

Call 0l FREE $00) 2354137
PACIFIC EXCHANGES

CALIFORNIA

OHIO SCIENTIFIC
MICRO-COMPUTERS

A.A. Office
Equipment Company
2140 American Avenue
Hayward, CA 94545
(415) 782-6110

for Apple II

SALES ®SERVICE ® LEASING
of
APPLE e ATARI®DEC
Plus all PERIPHERALS & SUPPLIES
Open Tuesday through Sunday
VISA and MASTERCHARGE

RAINBOW COMPUTING, INC.
9719 Reseda Blvd.
Northridge, Ca 91324

frEt'software catalog

(213) 349-5560

oHi0
SCIENTIFIC

® HAZELTINE 1420 578
e CENTRONICS 779 W TRACTOR $369¢
® NEC SPINWRITER $2250|
DATA PRODUCTS
MAINTENANCE CORP.
9460 Telstar Ave.. El Monte. CA 91731

(213) 573-5991 (714) 994-4180

ATARI
Parallel Printer Interface
for the ATAR! 400/800
Connects to controller jacks 3 + 4
works with BASIC/DOS/ASSEMBLER
Three printer connectors avaitable:
ATARI 400 ATAR! 800 |

‘ Trendcom 100/200

A4P-1 ABP-1
Centronics 730:737  A4P-2 ABP-2
| Centronics 36 pin® A4P-3 ABP-3 |

"Fits all other paratie! Centronics plus ANDEX,
BASE 2, EPSON. COMPRINT and MICRO-
TEK Order by part number. MC/VISA. |
‘ $69.95 CA sales add 6% tax
MACROTRONICS. inc.
| 1125 N. Golden State,
#10 Turlock, CA 95380
(209) 667-2888/634-8888 |

Disc/3

MART, INC.

€ SPECIALIZE IN LOW
COST PRINTERS*

Call Us Fof Quotes On Centronics, Ana-
dex, Epson And Any Others. Try Us For
The Best Prices On Diskettes, Cartridges
And Accessories.

Centronics Printer 737 (Parallel). $825.00
Anadex Printer DP-9500/9501.. $1,425.00

1840 Lincoin Bivd.

Santa Monica, CA 90404
(213) 450-5911

Automated Equipment |nc.|
| Offers the fotlowing products:
Northstar. Morrow. Dynabyte.
Televideo and others.
| Outside California: (800) 854-6003
Inside California: (714} 739-4701
4341 W. Commonwealth, Suite D.
Fullerton, Catifornia 92633 J‘

WASHINGTON

"(JLAR ELECTRONICS, One Park Avenue, New York, NY 10016. Direct

TRS-80

OWNERS
the best information
available for your computer!
Subscribe to the ORIGINAL
TRS-80 User Journal. $16 per
year, $3. for current sample.

80-US JOURNAL
3838 S. Warner Street
Tacoma, WA 98409

Get

VISA/MC (206)475-2219

TEXAS

As a Radio Shack® Authorized
Sales Center owned & operated
by Pan American Electronics, Inc.,
we can sell them for less. No taxes
collected on out-of-state ship-
ments. We pay shipping & insur-

ance.
TOLL FREE 800/531-7466
Texas & Main No.
512/581-2765
1117 Conway
Mission, Texas 78572

LLOOK
TRS-80* Computer Owners

“trademark of Tandy Radio Shack Corporation

Brand new Access Starter Kit
includes:

@ 40-track MPl drive w Percom

power  supply & enciosure

® Patch-Pak ® 0S-80™ @ Dyal

cabie ®Box of disks w/organizer

All for the (ow price of $379.95!

trademark of Percom Data Company Inc

16K-Byte Memory (8 prime 4116
ICs) — $64.95

Second Drive for only $299.95
Introductory prices good for a himited time
only. Prices do not include shipping. or
sales tax if applicable.

Call Toll-free 1-800-527-4196

ACCESS UNLIMITED

315 N Shiloh - Ste. 01 - Gartand, TX 75042 J
1214) 4940206

e The Original

1415 W. El Camino Real

) Byl:eShoJ

Mountain View, CA 94040
A (415) 969-5464

wwWw americanradiohistorvy com
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- EAST TEXAS COMPUTERS, INC.

Microcomputer Specialists
Full Line Atari Dealer
Suppliers of Creative

Software Products for Your Atari

305 Clemson Drive
Tyler, TX 75703

POPULAR ELECTRONICS
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TEXAS CONNECTICUT RHODE ISLAND
[
. Radio S| haek MutTi oo | WHOLESALE
Authorized Sales Center OFFERS BUSINESS Since 1977 COMPUTER PR]CES
LOWEST PRICES o DIRECT TO
COMPUTER SYSTEMS, INC. THE PUBLIC!
[—] Wide Selection of Computers
with Discount Prices Apple ¢ Atari ¢
COMPUTERS Ol ocsiim™ g | s o
ommodor -
Apple 11 Plus and 48K $1190 Soroc « TRSS0II «
Cail TOLL FREE for the BEST PRICES on 3 NEC Spinwnter 5510 or 5530 $2490 NEC Spinwriter
Radio Fs.hiagls'm'cgmznwnm: i And more!
- on most tems.
IW—Per:nm.w’::l:u[t l;(:“;fﬂ”':;“;::i‘mh ce the disk MBC SYSTEMS INC' CALL TOLL FREE
spice Elsy to nstali no mod fications Copres ungle density to 28 Marlborough St 1-800-556-7586
n'([’a'f (a"Eumn exgtmbsoétg:i: ﬁ;;‘ $200 Portland. CT 06480 A s
(203) 342-2747 eeting St.
"TERAS COMPUTER SYSTEMS. TWX/Telex 710-428-6345 QMEGA Cumberland, RI
o S LD O, VISA Are Welcomed + %3 MC Sales Co. (01)722-1027

WISCONSIN

OHIO
SCIENTIFIC
SYSTEMS

CALL TOLL FREE
FOR OUR PRICES
(800) 558-0870

or Write For Catalog

FARAGHER &
ASSOCIATES
7635 Bluemound

Milwaukee. WI 53213
(414) 258-2588
In Wisconsin

DISCOUNT

TRS"80® DEALER A301

26-1145
26-1140

11% DISCOUNT

Off List

64K 1 DRIVE $3466.00

No Taxes on Out of State Shipments

Immediate Shipment From Stack

26-1051 4K Level |

“"O" K Interface. ...........
261160 MiniDisk. ...... ... ..
26-1171 Telephone Modem. . Dano
Fost 100 CPS Centronics 730 Printer .. .. ... ..
Text Quality Centronics 737 Printer

CAT Modem

1-800- 841 0860 Toll Free Order Entry

COMPUTER SPECIALISTS

RS-232 Board. .. ............ ..

MICRO MANAGEMENT SYSTEMS. INC.

DOWNTOWN PLAZA SHOPPING CENTER
115 C SECOND AVE. S.W.
CAIRO. GEORGIA 31728

GA. PHONE NO. (912) 377-7120

FREE
COMPUTER
CATALOG
UPON
REQUEST

$424.00
84.00
249.00
419.00
.169.00
659 00
819 00
149.00

21% DISCOUNT
Off List

16K L Il $670.00
RS 90 Day Limited Warranty

Largest Inventory in SE. US A,

CIRCLE NO. 41 ON FREE INFORMATION CARD

Popular Electronics

ADVERTISERS INDEX

RS no.

43

1

10
62
11

65, 66
13
14,15

16

ADVERTISER PAGE no.

All Electronics Corp. . .......... 74
Altec Lansing ................. 37
ANCIONE . . . ittt i e e 107
AP Products . ................ 122
Apple Computer ........... Cover 2
Audio Dynamics Corp. .......... 73
Audiomatic .................. 79
Avantek .. ................... 82
Beckman Instruments ... ....... 117
Bullet Electronics . ............. 98
Chaney Electronics ............. 98
Classified Advertising ..., .. 104, 105,
106, 107

Cleveland Consumer Computer
Cleveland Institute of
Electronics, Inc.

..6,7

. 126, 127, 128,

129
Communications Electronics ... .. 83
Components Express . .......... 84
Computer Specialties ........... 72
Computique ................. 131
DAK .. e e 17,19
Digi-Key Corp. . ............ 92, 93
Discwasher . ............ 4, Cover 4
Electronic Specialists ........... 88

DECEMBER 1980

17, 18 Fidelity Electronics .......... 5,32
19 Firestik AntennaCorp. .......... 85
20 Fluke Mfg. Co. ............. 10, 11
21 General Electric ............... 26

General Engines Company .. ..... 98
22 Godbout Electronics, Bill . ....... 94

Grantham College of Engineering . .85
23 Hardside ... .................. 78
24,25 Heath Co. .. .............. 79, 135
26 Hewlett-Packard ........... Cover 3
27 Hustler . ... .................. 87
28 Illinois Audio ................. 88
29 Inovision .......... .. .. ... .. 107
30 Int’l Components Corp. ........ 116
31 Jameco Electronics . ... ....... 96, 97
32 JDR Microdevices . ............. 98
34 J&R Music World . ............ 114

JS & A National Sales Group ...... 9
33 JimPak ... oL, 58, 59
35 LUX 35
36 Magnavox . ... ..., 30
37, 38 Maxell Corp. of America ..... 69, 39
39 Media Marketing . .............. 15

MICROCOMPUTER MART. ,100, 103
40 Micro Ace . ........ ... ... 108
41 Micro Management Systems , .. .. 103
42 Mcintosh Laboratory, Inc. ...... 131

McKay-Dymek ................ 82
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Netronics R & D Ltd. ....... 54, 113
NJS Technology ............... 67
NRISchools ......... 50,51,52, 53
Ohio Scientific . ............... 44
OK Machine & Tool Corp. ...... 123
Olympic Sales . ................ 98
Omega SalesCorp. .. ........... 91
Omnisonix, Ltd. .......... 110, 111
Paccom . ... ... ... ... .. 74
PAIA Electronics, Inc. .......... 87
Personal Computer Systems .. ..... 94
Pioneer . ............. .. ..... 2,3
PolyPaks .................... 49
Quest Electronics ... ........... 95
Radio Shack ............... 29, 99
Riehl Time .................. 136
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ScannerWorld . .............. 124
Scientific Systems ............. 79
The Sharper Image ............. 13
Shure Bros. . .................. 16
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SONY .. ... . . 40, 41, 42
Summagraphics .. ............ 118
Tandberg ., .., T 75
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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 2'4", $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 Electromcs Magaztne 1 Park Avenue, New York, NY 10016. Direct mqumes to (212) 725-3926

FOR SALE

FREE!Bargain Catalog— I.C.'s, LED's, readouts, ﬁb;r optn;:s,
calculators parts & kits, semiconductors. parts. Poly Paks,
Box 942PE, Lynnfield, Mass. 01940.

GOVERNMENT and mdustrlal surplus recelvers transmnners
snooperscopes, electronic parts, Picture Catalog 25 cents.
Meshna, Nahant, Mass. 01908.

LOWEST Prices Electronlc Parts Conﬂdentlal 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 Expenmenlers 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 Diai — 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 — Surf $16.95, Wind $16.95.
Wind Chimes $22.95, Musical Accessories, many more
Catalog free. PAIA Electronics. Box J14359, Oktahoma 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. Atlantic
Saies, 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 Cataiog PLUS year's subscription to Electronic News Let-
ter, $1.00. Don Britton Enterprises, 6200 Wilshire Bivd., Los
Angeles Calif. 90048.

NAME BRAND Test Eqmpment Guaranteed discounts up to
50%. Free cataiog. Salen Electronics, Box 82, Skokie, !
60077.

GNSCRAMBLERS FOR any scanne;. Several ra;éls 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

\s;;eakers and design information.
rite

ite for FREE .
s psccoor SPeakerla®
catalog/design PE12 735 N. Northlake Wy.
manual from the Seattle, Washington 38103
largest. most
experienced
speaker kit
manufacturer
in the world.

PRINTED CIRCUIT supplies, chémicals. tools. artwork. plat-
ing solutions. Major credit cards. Catalog $2.00, refundable.
CIRCOLEX, Box 198 Marcy, NY 13403.

104

UNSCRAMBLERS seven models avanable to decode pohce
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 TEéT EQUIPMENT $1.00 for catalog.
WALTER'S TEST EQUIPMENT, 2697 Nickel, San Pablo, CA
94806 (415) 758- 1050

SATELLITE TV

FOR THE HOME §¥

Our receiver lets you get
over 75 channels of televi-
sion directly from earth-
orbiting cable TV satellites!: ¢
HBO, Showtime, super sta
tions, sports and movies
from around the world.

Sick of Network TV?
L Buy Complete or

4
Tt Build our kit and save!
OQur 24.channel recelver provides “studio quality”
TV reception. Easy to install! Uitra low power con-
sumption! Brilllant color! Works anywhere! FCC
licensing no longer required. Order today!
Complete detalis covered in our Home Earth Sta-
tion manual. Send $7.95 today (refundable against any
purchase), or call:

24-hour C.0.D. Hotline

305) 869-4283
SPACECOAST RESEARCH
Dept. H, P.0. Box 442, Aitamonte Springs, FL 32701

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 OUT OF PRINT ALBUMS. 25, OOO in stock (FS) List
$2.00 refundable. Record Warehouse, Box 4617, Dept. PE,
Rochester NY 14613

. - -
Record telephone conversations in your
office or home. Connects between any %’&4
cassette or tape recorder and your g
telephone or teiephone LINE. Starts 4
automatically when phone is answered
Records both sides of phoneconversation.
Stops recorder when phone is hung up.
This device is not an answering service

size Jcu

Each

$18.95

Qy Disc Avad

Super Powerful
Wireless Mic

10 times more powertul than other mics.
Transmits up to % mile to any FM radio.
Easy to assemble kit 15y battery (notincl)
Call (305) 725-1000 or send $18.95 + $1.00 shipping per
ftem to USI Comp.. P.O. Box PE-2052. Melboumne, FL. 32901
COO's accept. For catalog of transmitters, voice scramblers
and other specialty items. enciose $2.00 to USI Corp.

size 273 xly

WWVB RECEIVER. The ELEMEK Modef LXK receives the
60KHZ WWVB signal. Brochure. Elemek, 6500-P Joy Rd.,
East Syracuse NY 13057.

CHEMICALS Apparatus Prolect Books wlde Seiection.
14a Hughey Street,

Catalog send $1.00 to Pioneer Corp.,
Nashua, NH 03060.

Send 60¢ For Big Bargain Catalog

1000's Of Bargains: Surpius, Excess Inventory,
Brand Name New Equipment

Do nag oy
_Sarated

COMPRESSORS * WINCHES
TELEPHONES o WELOLRS  POWER PLANTS
SURVEYING INSTRUMENTS ¢  ELECTRONICS
FIRE/BURGLAR ALARMS = PAINT GUNS
TARPS o BINOCULARS « TOOL BOXES
HYDRAULICS «  AiR TOOLS * PUMPS

SURPLUS CENTER et bR

NEW ELECTRONIC PARTS. Continuously stocked. Stamp
brings catalog. Daytapro Electronics. 3029 N. Wilshire Ln.. Ar-
lington Hts.. IL 60004.

GEAR MOTORS

s o

FREE CA:E:O OpAmp with every ordz-;r. Ali top quality 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.

S?EATKERS SAVE 50%. Build your own speaker system.
Write: McGee Radio Electronics. 190t McGee Street. Kansas
City, Missouri 64108.

OSI CHALLENGER 1P — Superboard . 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 antwork chk dehvery
Reasonable. Atlas Circuits, Box 974, Waynesville, NC 28786.
(704) 456-3739.

HAMS, CBERS. SWLS, ELECTRONICS BUFFS! Parts, kits
and plans now available for Popular Eiectronics 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.

www americanradiohistorvy com
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ETCORNMTT

PLATTSBURGH, N.Y. 12801
.: (518) 561-8700.

F\JJECT!ON MOLDlr\E—small nylon parts. Protypes or pro-
duction. Economical tooling. Pliant Plastics, Muskegon, Mich.
49441, (616) 798-4838.

F_REE_CATALOG! Bargains, Pans,_ICs, Kits, Mu_si—
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.

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 follow plans, To: Amateur Microwave Antenna, Dyna-
Comp Electronics. Dept. GF-1, P.O. Box 4181, Scottsdale,
Arizona 85258.

QUALITY AUDIO COMPONENTS, Muilti-Track Eqmpment
Programmable Caiculators, Accessorles. Competitive Pricing!
Prompt Delivery! Knowledgeabie staff! Service Facitity! 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
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Enjoy Satelllte TV Now

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 x 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, Floruda32751

SCRAMBLED TELEVISION. Decoder C|rcuut designs. parts
suppliers, theory. technical 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, 6LF6/6MHS6 - $5.50. Cata-
log available. WESTCOM. 1320 Grand. San Marcos. Cal
92069. (714) 744 0728.

Video
Warehouse ask tn_r our Price List
9914 Chesapeake Dr San Diego, oa 23
| ] |

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

steel. Accessories available for hole 328(]
punching, notching, bending and  F.0.B.
drilling. A versatile tool! Kepro plant

VISA, MasterCard, American Express cards accepted.

Call toll-tree 1-800-325-3878

(except in Missouri: 1-314-343-1630)

KEPRO CIRCUIT SYSTEMS, INC.
630 Axminister Dr., Fenton (St. Louis), Mo. 63026

| I

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?uy
your own Earth Station. U.S.$4.00. Satellite Television, RD 3
Oxford, NY 13830

G |. 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

DECEMBER 1980

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, M| 49428.

OUEST ELF OWNERS — Modlfy your um(s for full memory
address disptay 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 (detaited) $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, airplanes. Lon
life hanery 4yearcalendu
year guarantee. Magnetic pleccs
for mounting. Other modules and
products dvailable.

Suite E-428, Fifth Avenue
LCD, S5cottsdale, AZ 85253

Digits 6&.tmm
Dia. 30m

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. Satellite Systems De-
velopmenl 1271 Traughber St., Mllpltas CA 95035.

SATELLITE TELEVISION . HOWARD COLEMAN boards
to build your own receiver. For more information write . ..
ROBERT COLEMAN. Rt. 3, Box 58-APE. Travelers Rest.
S.C. 29690.

POLICE SCANNERS-WHOLESALE PRICES. Over 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 MANUALI 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 listen to SW, CB. AM with no unwanted loudness changes.
Shortwave for entertainment . . . space age communications
accessory maintains steady volume, works with any radio. I-
lustrated plans. $5.00. Intertech, Box 25568, Cleveland. Ohio
44125,

SURPLUS COMPUTER PERIPHERALS Seiectrlc I/O
typewriter bargains. World's largest selection. Send 25¢ for
bargaln -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—wnte (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 B $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.
Inqumes

RED LED - 3/4 size, 10 /$1.00. 100/$8 Q0. plus $1 00 p&h
Computronics. 1710 Newport Circle, Suite P, Santa Ana, CA
92705.

AMATEUR RADIO

MADISON DEEP HAM DISCOUNTS. Kenwood. Yaesu,
lcom, 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. fcom, Yaesu. Kenwood. all major
lines in 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.

RADIO 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 Bluti, IL 60044.

HAM RADIO FEVER? FCC Novice exam explained in new
understandable studybook. $3.75. Arjay Creations. Dept. P,
Rt. 11 W||banks Rd.. Rome GA 30161.

C.B. EQUIPMENT

HAMS, CBERS, SWLS, ELECTRONICS BUFFS! Parts, kits
and plans now available for Popular 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.

RESISTORS VaW. 12W5%C.F. 3zea. NO MINIMUMS. Send
for information. Bulk pricing available. JR industries, 5834-A
Swancreek, Toledo, Ohio 43614.

MYCRO-SYZER creates music and sound effects. Contains
two VCO's, noise filter, attack. decay. sustain, pitch, and mix-
ers. Kit $38.87. Assembled $57.87: P.PD. Send check or
money order to: Combined Marketers, Box 241104, Charlotte,
N.C. 28224, (704) 525-3858.

SHORT WAVE LISTENERS! Free new catalog scanners #5
of short wave receivers, digital frequency displays, Collins fil-
ters, active All-Band receiving antennas, loop antennas and
special DX modifications! Kenwood— Yaesu—Drake— Sony
— Panasonic — Grundig. Radio West. 3417 Purer Road. Es-
condido, CA 92025, (714) 741-2891.

GET MORE CB CHANNELS AND RANGE! Frequency Ex-
panders, boosters, speech processors, do-it-yourself repairs,
modifications. plans. Catalog $1. CB CITY, Box 31500PE,
Phoenix, AZ 85046.

PALOMAR - PRIDE - ATLAS: Exclusive Repair Facility. Fac-
tory trained technicians, all work guaranteed. Palomar Elec-
tronics Repair Service, 1320 Grand, San Marcos, CA 92069.
(714) 744-0720.

PLANS AND KITS

FREE KIT Catalog contains Test and Experimenter's
Equipment. Dage Scientific Instruments, Box
1054P, Livermore, CA 94550.

PRINTED CIRCU!T Boards from Sketch or artwork. Kit pro-
jects. Free details. DANOCINTHS Inc., Dept. PE, Box 261,
Westland, MI 48185.

EAERS_H/ND%& with burnEngfcu_mng, Ruby Reds, CO's
complete plans, books. and parts. Send $4.00 to: Famco,
Dept. PE, Box 1902, Rochester, NH 03867.

PRINTED CIRCUIT BOARDS Manufacture and Design. Let
us help make your praduct a success. Precision desian. qual-
ity boards, timely deliveries. Don't settle for less. Call or write
today. DIGITRONICS. Box 2494, Toledo, Ohio 43606. (419)
473-0985

FIBER-OPTIC DESIGNER'S Kt $5.00 for: Experimenters!
Scale Modelers! Imagineers! RETRO. Box 143, Hatboro, PA
19040

COMPUTER EQUIPMENT

COMPUTERS — 10% Christmas discount — APPLE
— COMMODORE — ATARI. All accessories/soft
ware. Free U.P.S. shipping. B.C. Communications
(516) 549-8833
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PRINTED CIRCUIT_B(_)ARES send your sketch_es or artwc_.wrk
kit projects. Quick Service. Free Estimates. ELECTRONIC
DESIGN CONCEPTS, 2780 Skyline Circle, Memphis, TN
38127

TELEVISION ALIGNMENT — In minutes! Revolutionary, In-
expensive. Free Details. John Kozulko, Box 2702P. Clear-
water, FL 33517

TOP QUALITY SPEAKERS AND KITS. Send $1.00. Speaker
Warehouse 809 North Route 441, Hollywood, FL 33021 ]
EXQUISITE ELECTRONIC KITS for beginners and
pros. Free brochure. LOGICAL SYSTEMS, 3314 H'
Street, Vancouver, WA 98663

SOLAR ELECTRICITY Play transistor radio;, tape record:"r-s
day or night without dry batteries. Plans $2.50 GTE, 231 Part
view Ave., Norfolk, Virginia 235013
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GIANT SCREEN TV projection system converts any televi-
sion into 7-foot picture. Lens & instructions $14.95. (Dealers
welcome). Bell Video, 4616 Belair Rd., Baltimore, MD 21206.

ROBOT INFO - Booklet, $4; basic plans, $6.50: advanced
plans, $9.45. OMEGA ENTERPRISES INC., "THE ROBOT
PEOPLE" P.O. Box 4143, DEPT PE, Tulsa, OK 74104.

SOUND EFFECTS SYNTHESIZER. Amazing quality. Unlimit-
ed possibilities. Doubles as drum synthesizer. PCB plus com-
plete plans $9.95. Waveform, Dept. P, 7 Bradford Avenue,
Pittsburgh, PA 15205.

ELECTRONIC MAGIC - spectacular illusions, mysti-
fying effects. Catalog, $1.00. Electronic Magicians,
Box 20234, San Diego, CA 92120.

ELECTRONIC FLOWER: Grows, blooms, dies and repeats,
on a black velvet background. Great gift idea or conversation
piece. For Plans and P.C. schematic send $3.00 to Electro-
graphies, P.O. Box 8824, Canton, Ohio 44711,

SUBSCRIPTION TV DECODER CIRCUITS. Detailed plans
$4.70, JOE, P.O. Box 61, Cumberland, R.I. 02864.

AUTOMOTIVE LIQUID-VAPOR SYSTEM. Increased gas
mileage and performance! Pays for itself. Plans
$5.00; System $16.75. Unit guaranteed. Pure Mo-
tors Co., Box 8054, Phoenix, AZ 85066.

PLAN: SUBSCRIPTION TELEVISION DECODER, $10.00.
Negative lon Generator, Telephone Memory Dialer, $3.00
each. Detailed instructions and circuit board patterns includ-
ed. Kits available. COLLINS ELECTRONICS, Dept. PE, Box
6424, San Bernardino, CA 92408.

BINARY READOUT DIGITAL CLOCK. Very Entertaining.
Plan $3.00. Kits $26.95. NEWTRON, 829 Boysen, Suite 26,
San Luis Obispo, CA 93401.

BUILD AN ORCHESTRA
THE WAY

Preview the world’s most advanced
Do-It-Yourself Organs, Pianos, Syn-
thesizers, Amps, etc. Send $6.00 for
our famous “’Sight & Sound’’ pack.
WE RS| Electronics, Inc., Dept.M 2,
P.O. Box 5318, 1720 Hempstead
Rd., Lancaster, PA 17601.

RADIO & T.V. Tubes— 49 cents each. Send for free Catalog.
Cornell, 4213 University, San Diego, Calif. 92105.

TUBES: “Oldies”, Latest. Supplies, components, schematics.
Catalog Free (stamp appreciated). Steinmetz, 7519-PE Ma-
plewood, Hammond, Ind. 46324.

ANTIQUE AND OBSOLETE TUBES $1.00 to $5.00. $1.00 for
list. Prefler T.V_, Augusta, AR 72006. (501) 347-2281.

GOVERNMENT SURPLUS

MANUALS for Govt Surplus radios. test sets, scopes. List
$1.00 (cash). Books, 7218 Roanne Drive, Washington, D.C.
20021.

JEEPS—$19.30!' — CARS — $13.50!!— 650,000 ITEMSH—
GOVERNMENT SURPLUS! — Most COMPREHENSIVE DI-
RECTORY. AVAILABLE tells how, where to buy!! — YOUR
AREA — $2. — MONEYBACK GUARANTEE! — "“Govern-
ment Information Services”, Department GE-56, Box 99249,
San Francisco, California 94109.

“GOVERNMENT SURPLUS DIRECTORY." Buy 500,000
items (including Jeeps) . . . low as 2¢ on dollar! Most complete
information available — $2.00. Surplus Disposal, Box 19107-
HL, Washington, DC 20036.

PERSONALS

MAKE FRIENDS WORLDWIDE through international corre-
spondence, illustrated brochure free. Hermes-Verlag, Box
110660/Z, D-1000 Berlin 11, W. Germany.

PENFRIENDS — ENGLAND — USA, through correspon-
dence. Send age, interests. Free reply. Harmony, Box 89PE,
Brooklyn, New York, 11223.

CORRESPONDENCE FOR FRIENDSHIP IN PHILIPPINES,
MALAYSIA. Free information. AACC-(PE), Box 1542, Canoga
Park. Calif. 91304.

YOU CAN NOW EARN a Bachelor, Master, or Doctoral De-
gree without teaving home. Courses are under faculty guid-
ance. Kensington University (P.O. Box 2036), 512 E. Wilson,
Glendale, CA 91209.

FOR INVENTORS

PATENT AND DEVELOP Your invention. Registered Patent
Agent and Licensed Professional Engineer, Send for FREE
PATENT INFORMATION every inventor should have. Rich-
ard L. Miller, P.E., 3612 Woolworth Building, New York, NY
10007. (212) 267-5252.

INVENTIONS WANTED
FREE CONSULTATION NO IDEA TOO SMALL

Disclosure registration Potential cash or royalh!s from manufacturers seeking new
ideas. For free information on how to register your ideas Call or wnte.

AMERICAN INVENTORS CORP.

59 Interstate Dr. Dept PE
West Sﬂnﬂgfle[d !‘f 01089 (413) 737-5376

Service Company

NEW! "Patenting Your Invention Yourself!", $29.95. Guaran-
teed! Registered Practitioner, 7400 ZD, Washington, DC
20044. Invention Record Free!

INVENTORS Patent your invention. Free initial consuitation.
We are registered by the U.S. Government. VICTOR J. EV-
ANS & CO., 4637 Eastern Ave. N.E., Washington, DC 20018.
Since 1898.

UNDERSTANDING PATENTS — booklet by Registered Pat-
ent Agent + information sources list. $5 to P.O. Box 638,
Berkeley, CA 94701.

BUSINESS OPPORTUNITIES

INSTRUCTION

UNIVERSITY DEGREES BY MAIL! Bachelors, Mas-
ters, Ph.D.'s. Free revealing details. Counseling,

. Box 317-PE12, Tustin, California 92680.

ALARMS

Burglar-Fire Protection

Protect Your Life, Home, Business, Auto, etc.

= Our catalog shows how. Instoll your own
alarm systems and devices and save $$5$. We
offer FREE write-in engineering service

=" EREE CATALOG vt Prices on Refiobie, Wigh- Quasiry

Alnrm Systoms ond Devicas

Box 82802-PE  Limcoln, Ne, GB501

Burdex Security Ca.

POLICE DIALER $29.95. Free burglar alarm equipment cata-
log. Sasco, 5619P St. John, Kansas City, MO 64123. (816)
483-4612.

LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing details,
strange catalog free! Autosuggestion, Box 24-ZD, Olympia,
Washington 98507.

RADIO BROADCASTING: Become DJ, engineer. Start your
own station — investment/experience unnecessary! Receive
free equipment, records. Free details. Broadcasting, Box
130-A12, Paradise, CA 95969.

LEARN ELECTRONIC ORGAN SERVICING at home. Com-
pletely revised course covers latest models including digital,
LSI's, synthesizers, etc. NILES BRYANT SCHOOL, PO Box
20153, Sacramento, CA 95820.

The Original FCC Tests-Answers exam manual thal
prapsres you 31 homs for FCC First and Sscond class

BURGLAR, FIRE, CAR! Finest equipment! Save! Free Cata-
log. Refundable! AAS, 186A Oxmoor Road, B'ham, AL 35209.

HIGH FIDELITY

DIAMOND NEEDLES and Stereo Cartridges at Discount
prices for Shure, Pickering, Stanton, Empire, Grado, Audio
Technica, Osawa, Satin and ADC. Send for free catalog.
LYLE CARTRIDGES, Dept. P, Box 69, Kensington Station,
Brooklyn, New York 11218. Toll Free 800-221-0906 9AM -
8PM except Sunday.

WANTED

GOLD, Silver, Platinum, Mercury, Tantalum wanted. Highest
prices paid by refinery. Ores assayed. Free circular. Mercury
Terminal, Norwood, MA 02062

URGENTLY NEEDED 12AP4 (1803), and 9AP4 (1804) pic-
ture tubes for pre-war television sets. Also buying anything re-
lating to pre-war television. Arnold Chase, 9 Rushleigh Road,
West Hartford, Conn. 06117. (203) 521-5280

TUBES

TUBES-RECEIVING, Industrial and Semiconductors Factory
Boxed. Free price sheet including TV, Radio and audio parts
list. Transleteronic, Inc., 1365 39th St., Brooklyn, New York
11218. Telephone: (212) 633-2800. Toll free: 800-221-5802.
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Heenses. Newly revised multiple-choice
#xams cover all areas tested on the actual FCC exam
Plus **Saif-Study Ability Test.”" Proven! $9.95
postpaid. Monsyback Guaraniss

COMMAND PROBUCTIONS §

| MADE $40,000.00 Year by Mailorder! Helped others make
money! Details 25¢. Torrey, Box 318-NN, Ypsilanti, Michigan
48197.

FREE CATALOGS. Repair air conditioning, refrigeration.
Tools, supplies, full instructions. Doolin, 2016 Canton, Dallas,
Texas 75201.

MECHANICALLY INCLINED individuals desiring ownership
of Small Electronics Manufacturing Business — without in-
vestment. Write: BUSINESSES, 92-K2 Brighton 11th, Brook-
lyn, New York 11235,

MECHANICALLY INCLINED INDIVIDUALS

Assemble electronic devices in your home,
Knowledge, or experience not necessary. Get start-
ed in spare time. Above average profits. $300 -
$600/Wk possible. Sales handled by others. No in-
vestment — Write for free details.

ELECTRONIC DEVELOPMENT LAB
Box 1560PE, Pinellas Park, FL 33585

ERASE DEBTS with littte-known law — create wealth!! Details
FREE — Blueprints, No. EE12, Box 100, LaGrangeville, NY
12540.

DIGITAL WATCH REPAIR — Learn to repair digital watches
— provide service to jewelry and department stores — part
time or full time. We supply training — equipment — replace-
ment parts. Zantech, Inc., 77 Shady Lane, Trenton, NJ 08619.
(609) 586-5088.

MEDICAL ELECTRONICS TECHNOLOGY, home study.
Troubleshoot medical instruments. MDC, P.O. Box 124, Pine-
dale, CA 93650.

BORROW $25,000 "OVERNIGHT." Any purpose. Keep in-
definitely! Free Report! Success Research, Box 29263-GK,
Indianapolis, IN 46229,

ATTENTION
ELECTRONIC TECHNICIANS
Highly Effective Home Study BSEE Degree Program for Expen
enced Electronic Tech Our New Ad d-Pl
Program grants Credit for previous Schooiing & Professionat
Experience. Advance Rapidly! Our 36th Year' Free Descriptive
Literature
COOK'S INSTITUTE OF ELECTROMCS ENGINEERING

Desk 15 = PO Box 20345 = Jackson. MS 39209

b, Skilled Electricians Average Over $11 an Hour
) Leamn at home in spare time with po previous ex-
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FREE BOOK "2042 Unique Proven Enterprises.” Fabulous
“unknowns,” second inflation income. Haylings-M. Carlsbad,
CA 92008.

YOU CAN EARN $1,000/$3,000 WEEKLY rebuilding CRTs.
We train. Lakeside, 4071 Elston, Chicago, Il 60618. (312}
583-6565.

MAKE $25.00 AN HOUR! No experience needed - spare time
at home becoming supplier to major industry through electro-
plating small parts and metalizing non-metallics. We furnish
all equipment and know-how! Write for free particulars: Mal-
ioy, Dept. MC-376-JP, 1512 Jarvns Chicago, IL 60626

REPAIRS & SERVICES

TV TUNERS REBUILT, VHF or UHF only $11.90. Send for
free mailing kit. JW Electronics, Box 51A, Bloomington, IN
47402

ALL T.V. TUNERS repaired $11.95. Fast quality work.
MIKE'S T.V. TUNER SERVICE, Box 187, Bean Station TN
37708. (615) 581-6393,

POPULAR ELECTRONICS
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® ULTRA LOW POWER

¢ UNIQUE BLANKING
SYSTEM FOR UNUTILIZED CIRCUITRY

VERTICAL DFFLECTION (¥ Inpur) TIMEBASE

Bandwidth Hy 2308 Sweap timas O 1u

Couphing 5 : +

M +

TRIGGERING CIRCUIT

Source -

Coupling =
POWER REQUIREMENTS

3 i

Sonsinuity

nout impadance |5
HORIZONTAL DEFLECTION (X Input)

Bandwidth DC - 2MH: 2618
Sensuwity Agpim
Dt Impadance | 0
a8,
sC110 Oniv $369 00

Thandar Frequency Meter

® b30 Hz 200MHMz (Resalution 1 ppm Across Measurement Range)

® 5 Seiectable Gate Times

® Input Befter than 30mV rms ACross Full Range & Beter than 10mVY mis trom
20Hz - 100MHz

® ' 8-Digit LCD Display

® Automatically Postioned Decimal Point

® Totalise Mode for Frequencies Up to 20MHz

® 1MHz internal Timebase Avaiiable Via Rear Panel Socket

* indcates Units Beind Measurad (KHz or ms)

TF200 INLY $394 00

Thandar Pulse Generator
® Indeperutent Period & Pulse Width Controls
® Perod Ranga 200ns 200 ms {SMHz - 5Hz|
® Puise Width Range 100ns  100ms
® Variable 5041 and Fined TTL Outputs
® TTL Outbut Capable of Driving 20 Standard TTL Loads
® Can Be Operatad i Triggered. Gated. Manual One-Shot or Man.ial Gated Modes

@ Complamant Switch Invarts Both Outputs

G105 ONLY

Intersil LED or LCD

® LIGHT WEIGHT ® SMALL SIZE {(10''x5.8''x2""}

MOTOROLA | VC810P G M AB06
d MCB48L |M 40P MDaS.
M€ 226 [MC3360P DAS:
3% DIGIT PANEL M e 3360 04820 23
M M ] 4 MDASZ0 A 4
METER KITS bt 3 v sia5e wos 5
BUILD AWORKING OPM (N Y2 HOUR WITH M MC 34 5 MO A8
Mi A MCA01 6 MDA 3
THESE COMPLETE EVALUATION KITS x 4 IM 4 42| MDA
yarts B F a4 |m bl MDa
1 w RERT f th | w MC MC404d A
> k te wilh rer a " 91 IMC4558NCPE 318 | MDAy 06
t \ (7106} or Kits provicle MC1364 mc 8 Al 56
all material C hsard fe honing m 48 |m e
" . —— MC 790 3 MDAz 4
ICL7106EY (LCD) §3445 ICL7T1O7EV (LED) $28 70 e W as | MC7905 35 VDAZ502 3
b 034 ML 7906 35 MUAZ 0a <
MC1a A [ M a4
HYBRID AUDIO POWER AMPLIFIERS g R | s woriio,  4%s
" Matching MC 40! 4490vP 324 4
P/N Transformer MC1a 2 | MCMBET4F ’hlA 504 183
$1-1010G(10W} $ 6.95 TR10 $ 790 I MC1a3g | MCR 9 A3506 6
S1-1020G{20W) $13.95  TR20 $10.90 e ‘jl“,;“‘;‘ o :’
] A-S1-8(Socker for above) 95, MC1488 3f MDa108 MIE34
N MC148! MDD MIES0
S1-1030G (30W) $19.00 TR30 $12.90 p 354 m 3 03 N:
£ 4 L A
$1-1050G(50W) $27.80 TR50 $17.90 MCBI3F  § 136 | MC)agE i o &
A S1-10{Socket for abovel 95 MC 46 | MC156 4 60 MDAau B2 M™ 5
*Note One Transtormer can pOwer two audio amolifiers MC MC180 36| MDa8 6| M
MC833 Mg 36 802 MP 66
— MC839P 356 |MC3062L 25/ MDABO4 L
ELKEl | ANDHELD ana ) 100
1 an
/ - i 80224 | MICROPROCESSOR COMPONENTS
BENCH/PORTABLE $139
6800 SEAIES
@ 65‘02 SERIES) PES202 3 y | MC6800F $1390 @ MCEBSOP S 6Ba
MM’ | TRE N
S - PE5028 1990 | PE521A ) MCE 90 | MCE854P 307
P @ e 950 MCE 90 M
P&E 0 7¢ g0 | Mi6809P 1535 MCEB 18676
MODEL < P5504 9 1 I Mo
8020 FERe e 5 . 1800 | VCBB2E MCBBBOAR
4 © e, Hele PE505 9 23 60 | MCB8AC 22 M :532 E
R b 3 90 | MCE813p 4539 MC68824
$179 8% e AR " 1320 | Wiesasr 1533 mcesss
Ve 2 65064 P545 450 | MCBB4SP  a12 MCE88 2
P6507 9 P5; 90~ MeoBagey 3990 M 6887
PE50 74 P6! 30 | MC8847P 1506 68gap 2
00 MU6850CP 92 l Wﬂ&agr- 314
] ) RAM's 1-2a4 25u; 100up
6 6 550 poy PO
PBS o6t 2 5
PEE 9 X s 3 :
PEE 5 | e P 2 4
PEE 9 PBE ag 4
6563 > cm comﬂousa
s 33500 52500 319¢

Capacitance Meter ®

ANCRONA

PO Box 2208P. Culver Ciry CA 90230
@ Easy to use- plug in capacitor. push range a 6 sa M
button and read the value to 0.1% Add §1 taster Cha a med
® 0.5 in. hquid crystal display F
@® Exclusive “Acharge/Avolt” measure- o= P thaik % PHONE ORDERS: {213) 641-4064
ment circait {patent pending) holds ~0.1% e
basic accuracy for a full year. - TUCSON | CULVERCITY SANTA ANA PORTLAND
® Up 10 200 hrs operation on standard 9V Batt. o 188 Bromows 080 eta-se 300t 125N E B2na ave
az 8871 2 o0330 | samra ame < 37705 | Pormana oR 37250
SHaRessv pushbution qagaesicoveri0 lotite, ey 5621 sa1 2348 (3131 1903595 71al 547 84za 15031 254.5541
1999 microfarads.
@ Best of ali it's easy on the budget - only LA;NA%?)NBAC SUNNYVALE ATLANTA HOUSTON
uen v N ¢ Comens Ra o mort 549 R.cnmon
MODEL 938 $179 2 g st oo s | smmsenneriaa vt | 849 minmons
16041 3240707 1408} 2434121 1404) 261 7100 1713 529.3488

CIRCLE NO. 70 ON FREE INFORMATION CARD

PRINTED CIRCUIT BOARD ASSEMBLY. Precision soider-
ing. reasonable rates. Free info. Solderkraft. 647 Penryn
Road. Manheim. PA 17545,

CiRCUIT DESIGN. Layout, Artwork. Boards. Assembly. Test-
ing. Complete product development. Brochure availabie.
SERVOTRONICS. Brevard Plaza. Brevard. NC 28712 (704)
884-2999

REAL ESTATE

BIG ... FREE .. FALL CATALOG! Over 2.700 top values
coast to coast!t UNITED FARM AGENCY. 612-EP West 47th.
Kansas City. MO 64112,

REAL ESTATE {NVESTMENTS. Step-by-step instructions
and financing details $5.95: Allens. Box 5631. (Deppei). Ha-
cienda Heights. CA 91745.

BOOKS AND MAGAZINES

THE SUPERMARKET OF ELECTRONICS—thousands of
items for sale or trade each month. Free classified ad w'th
subscription. Only $5.00 to Nuts & Voits. POB 1111-P. Pia-
centia. CA 92670.

THE PA BIBLE. From Electro-Voice, a professional guide ad-
dressing sound reinforcement and public address applica-
tions/specifications from the ciub church school levet up
through auditoriums. outside stadiums road system situations.
To receive your copy of this highly regarded tool. including ali
existing supplements. and to be put on the distribution fist for
future additions. send $2.00 to Electro-Voice. Box No. 118.
600 Cecil Street. Buchanan. Michigan 49107

HYPNOTISM

FREE Hypnotism. Self-Hypnosis. Sieep Lcaming Catalog!
Drawer H400. Ruidoso. New Mexico 88345

EMPLOYMENT OPPORTUNITIES

ELECTRONICS/AVIONICS EMPLOYMENT OPPORTUNI-
TIES. Report on jobs now open. Details FREE. Aviation Em-
ployment Information Service, Box 240E. Northport, New
York 11768

MAKE YOUR HOBBY YOUR CAREER! High demand elec-
tronic job market! Get unique guide booklet-— prepare for ex-
citing. rewarding jobs. Send $3.95 to: Files. Box 459E. Mas-
sapequa. NY 11758,

RUBBER STAMPS

RUBBER STAMPS. BUSINESS CARDS. Many new prod-
ucts Catalog. Jackson's. E-100. Brownsvilie Rd.. Mt. Vernon.
IIl. 62864.

MOTION PICTURE/VIDEO

SPORTLITE Films Xmas Sale Saves Big $$% on S-8 Col Sd
Features! Paramount: Choice. Chinatown. J. Nicholson: Mar-
athon Man, D. Hoftfman: The Longest Yard. B. Reynolds: Bar-

barella. J. Fonda: Black Sunday Ea 400' S-8 East. col sd.
$51.95 ea (save $10). Universal: Airport 70. B. Lancaster:
Jaws 2. $49.95 ea. 2-parters: Airport '80. R. Wagner: The
Jerk. S. Martin: High Plains Drifters, C. Eastwood: Battlestar
Gallactica (1 reel $49.95: 2-reeler $109.95): 2--5-8 400’ col
sd reels per pic. $108.50 set (save 1212%). Maj. Lea. Bsbl 72-
75 World Ser. 400’ S-8 col'sd. $53 95 ea: All-Star games 73.
74,75 same format, $50.95 ea (save $9.) MC. VISA: sign.
supply card #. exp. date. Hollywood Gold Video cat $1.50:
new Univ. 1980 S-8'16mm cat $1.50: Columbia VTR cat $1
Sportiite Films. Sports Tapes. Ring Classics. Paramount fliers
50c¢ ea. Univ 8 enter cat $1. SPORTLITE FILMS. Elect-12.
Box 24-500, Speedway IN 46224

MISCELLANEOUS

MPG INCREASED! Bypass Pollution Devices easily RE-
VERSIBLY!! Free details — Posco GEE12. Box 300. La-
Grangeville. NY 12540

GASOLINE MILEAGE INCREASED DRAMATICALLY. easi-
ly!! Details FREE!" Techneering, Box 12191DD. Norfolk. VA
23502.

HOLOGRAMS - All types including dichromate pendants.
Send $1.00 for catalogue. AVMC, Box 2132. Southfield, Ml
48076.

BEERLOVERS! Finest homebrew ingredients, supplies.
World famous complete brewing outfits. Free details. hand-
book. Duane Imports Ltd.. Department PE120. 508 Canal
Street. New York New York 10013
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34 pages of high

technology

name-brand products...
..brought to you by Inovision, “Q'Q'“%

a subsidiary of the multi- ﬁ =8
national Electronic Data

S
Systems—one of the ‘ ﬁ
world's largest computer =
service corporations.
Send for your 1981 34 %0lorpages

Inovision Catalogue filled with hundreds
of the newest and most innovative
videocassette recorders, portable video

recorders and cameras, projection TV's,
home computers, calculators, energy-
savers, video and home computer
furniture, blank videocassette tapes,
video games, and more!

You'll find the best by Sony, JVC, RCA,
Atari, Casio, Canon, Texas Instruments,
and other top manufacturers.

And some are so new they're not
available at retail stores.

AN EDS CORPORATION
Inovision Dept. PE12 P.O. Box 400040
1250 American Pariway Dallas, TX 75240

[ Yes, send me a 1981 Inovision High
Technology Catalogue for $2. | have
enclosed my payment. Make check or
money order payable to Inovision.
Name
Address
City
State Zip

Mail to: Inovision Dept. PE 12 P.O. Box 400040
1250 American Parxway Dallas, TX 75240
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The unique
and valuable
components of the MicroAce

The MicroAce is not just another personal
computer. Quite apart from its exceptionally low
price, the MicroAce has two uniquely advanced
components: the powerful BASIC interpreter, and
the simple teach yourself BASIC manual.

The unique versatile BASIC interpreter offers
remarkable programming advantages:
® Unique ‘one-touch’ key word entry: the
MicroAce eliminates a great deal of
tiresome typing. Key words (RUN, PRINT,
LIST, etc.) have their own single-key entry.
Unique syntax check. Only lines with correct
syntax are accepted into programs. A cursor
identifies errors immediately. This prevents
entry of long and complicated programs with
faults only discovered when you try to run
them.

Excellent string-handling capability — takes up
to 26 string variables of any length. All strings
can undergo all relational tests (e.g.
comparison). The MicroAce also has string
input to request a line of text when
necessary. Strings do not need to be
dimensioned.

Up to 26 single dimension arrays.

FOR/NEXT loops nested up 26.

Variable names of any length.

BASIC language also handles full Boolean
arithmetic, conditional expressions, etc.
Exceptionally powerful edit facilities, allows
modification of existing program lines.
Randomise function, useful for games and
secret codes, as well as more serious
applications

Timer under program control.

A Micr
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® PEEK and POKE enable entry of machine code
instructions, USR causes jump to a user's
machine language sub-routine.

® High-resolution graphics with 22 standard
graphic symbols.

® All characters printable in reverse under
program control.

® Lines of unlimited length.

‘Excellent value’ indeed!

For just $149.00 (excluding handling charge) you
get everything you need to build a personal
computer at home... PCB, with IC sockets for all
ICs; case; leads for direct connection to a cassette
recorder and television (black and white or color);
everything!

Yet the MicroAce really is a complete, powerful,
full-facility computer, matching or surpassing other
personal computers at several times the price.

The MicroAce is programmed in BASIC, and you
can use it to do quite literally anything, from playing
chess to managing a business.

The MicroAce is pleasantly straightforward to
assemble, using a fine-tipped soldering iron. it
immediately proves what a good job you've done:
connect it to your TV _._ link it to the mains adaptor
... and you're ready to go.

Fewer chips, compact design,
volume production-more power
per Dollar!

The MicroAce owes its remarkable low price to its
remarkable design: the whole system is packed on
to fewer, newer, more powerful and advanced LS|
chips. A single SUPER ROM, for instance, contains
the BASIC interpreter, the character set, operating
system, and monitor. And the MicroAce 1K byte

Licenced by Sinclair Research Ltd.

ocomputer
for everyone at

a Micro Price

a new generation of
miniature computers

A COMPLETE COMPUTER

for $149.00 for 1K Kit
Post and Packing FREE
{Add 6% Tax for Shipments inside California)

RAM (expandable to 2K on board) is roughly
equivalent to 4K bytes in a conventional computer
— typically storing 100 lines of BASIC. (Key words
occupy only a single byte.)

The disptay shows 32 characters by 24 lines.

And Benchmark tests show that the MictoAce is
faster than all other personal computers.

No other personal computer offers this unique
combination of high capability and low price.

The MicroAce teach-yourself
BASIC manual.

If the features of the BASIC interpreter mean
little to you-don't worry. They're all explained in the
specially-written book free with every kit! The book
makes learning easy, exciting and enjoyable, and
represents a complete course in BASIC
programming-from first principles to complex
programs. (Available separately-purchase price
refunded if you buy a MicroAce later.}

A hardware manual is also included with every kit.

The MicroAce Kit:
$149.00 with IK COMPLETE
$169.00 with 2K

Demand for the MicroAce is very high: use the
coupon to order today for the earliest possible
delivery. All orders will be despatched in strict
rotation. If you are unsuccessful in constructing
your kit, we will repair it for a fee of $20.00, post and
packing FREE. Of course, you may return your
MicroAce as received within 14 days for a full
refund. We want you to be satisfied beyond all
doubt — and we have no doubt that you will be.

Sockets for
TV, cassette

Z80 A microprocessor
chip, widely recognised

Your MicroAce kit

JOIN THE REVOLUTION - DON'T GET LEFT

----J

as the best ever made. recorder, contains... "
Owe!|
ORI BEHIND - ORDER YOUR MICRO ACE NOW!!
Connector UHF TV SUPER IC sockets for all ICs.
meduiston ® Complete components set, L § N N N B N N N N N N §N |
Rugged, including all ICs-all Send Check, Money Order or quote your Credit Card No. to:
flush, manufactured by selected MicroAce 1348 East Edinger, Santa Ana, California, Zip Code 92705.
Keybaard world-leading suppliers. l or phone (714) 547 2526 quoting your Credit Card Number.
® New rugged keyboard,
touch-sensitive, wipe-clean. I Quantity Description Unit Price TOTAL mes
] dy- Ided o d )
REEL O IBIE G MicroAce Kit 1K | $149.00 Diners
® |eads and plugs for Check
connection to domestic TV I MicroAce Kit 2K | $169.00
and cassette recorder. : biomay Oliel g
[Programs can be SAVEd I Manual $10.00 \hﬂaster Charge
I e Sl P 1K Upgrade Kit | $29.00 N
portable cassette recorder.) I -— i Card No.
: R Shipments inside California
4 " Nomsdir of0mA SO0
(e A = a a4, unregulated. Exp. Date
® FREE course in BASIC Name
-,... . .\,. (5] -. s programming and user I ]
SsEsesEEER manual. —
[ ] | . > City State Zip
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Entertainment

Electronics

The End of the Beginning

EAUTY, says the old saw, is in

the eyes of the beholder. Realism,
according to the visual sciences, is to
be found in the very same place.

For example, were an objective
“eye” to look at a motion picture, it
would see, far from continuous mo-
tion, a succession of still images. Simi-
larly, that which the human eye as-
sembiles into a color television image
would be a series of moving streaks or,
depending on the persistence of the
phosphors in the CRT, a series of
near-random blobs. These systems for
reproducing visual information work
as efficiently as they do because the
people who designed them were able
to exploit the characteristics of the
eye and present to it just what is nec-
essary to form a continuous image.
The objective character of the system
is important only insofar as it relates
to design goals arrived at through
knowledge of visual perception as well
as hardware.

In audio reproduction, largely be-
cause the ear is less well understood
than the eye, a good deal of confusion
prevails. Worse yet, much of what is
known about hearing is ignored. Rival
factions debate whether the ear or ob-
jective measuring equipment provides
the better means of evaluating and de-
signing equipment. Ironically, many
times the ear is used where test equip-
ment would be better and vice versa.

For example, subjective listening
tests have been used to investigate dif-
ferences between pieces of equipment.
That’s all well and good if we are talk-
ing about audible differences and dif-
ferences of preference. But when dif-
ferences in slew rate, distortion, or
phase response are at issue, test equip-
ment must have the upper hand. And
how often does advertising copy imp-
ly—ignoring the perceptual thresh-
olds that apply—that if low distortion
is good, lower distortion must be bet-
ter? Were motion-picture engineers to
design the way some of their audio
colleagues do, film would be shot at
240 frames per second instead of the
cutomary 24, and the “state of the
art” would be approaching 2,400.

Checking Out the Axioms. Even
some of the basic assumptions on
which audio reproduction is based
may not hold water under close exam-
ination. For example, it is most often
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By Harold A. Rodgers
Executive Editor

implicitly assumed that the closer the
resemblance between the signal wave-
form presented to the listener’s ear
and that picked up by the microphone
in the recording session, the better the
reproduction will be. This, however, is
not necessarily the case. As Robert
Berkovitz, one of the authors of the
“Loudspeaker Focus,” in last April’s
issue of POPULAR ELECTRONICS,
pointed out, a time-delay system—
something that most listeners find ad-
vantageous-—does nothing to improve
an input/output waveform match. As
a case in point, I will recount some
experiences with a time-delay unit.

The Koss K/4DS Digital Delay
System is designed for simplicity of
operation and, apparently realistical-
ly, relieves the user of fine control
over some parameters. Length of de-
lay and degree of recirculation are se-
lected from four preset models rang-
ing from cLUB (the smallest and least
reverberant) through THEATER and
CONCERT HALL to AUDITORIUM (the
most reverberant). All the listener
need do is select one and set the level
of the reverberation to match that of
the front channels.

Integral power amplifiers are in-
cluded in the unit, each rated at 20
watts. This, somewhat surprisingly, is
adequate even when the front chan-
nels have hundreds of watts available,
probably because the reverb process
flattens out the peak-to-average ratio
of the signal. A 200-watt amplifier re-
producing program material with a

www americanradiohistorv com

15-dB peak-to-average ratio would
reach its rated limit on peaks when
the average output power is only
about 12 watts. If reverberation re-
duces the peak/average ratio to, say,
8 dB, at 20 watts, the amp will reach
its limits at about 5 watts continuous
power—ijust about right if sensitivities
of the front and back speakers are
comparable. While cleanliness of
sound is related to unclipped peaks,
the sense of loudness corresponds
more closely to average power.

The Koss unit also can drive two
sets of headphones (naturally), with
provisions for adding reverb. A mom-
entary-contact pushbutton cancels the
reverb to allow comparison. This but-
ton affects the headphone section
only. After we had completed our test,
Koss informed us that the unit is of-
fered with a pair of suitable speakers
(which we didn’t test) at a suggested
price of $459.

Listening to the unit was in many
ways what might be called an ear-
opening experience. First, the unit
gave very satisfactory results with
cheap, single-driver loudspeakers that
would have been close to marginal
working by themselves. Second, the
addition of the processed signal not
only enhanced the impression of space
in recorded program material, but ac-
tually seemed to contribute clarity.

One of my favorite tests of a listen-
ing system or environment could be
called the ‘‘audibility-of-string-sec-
tion-inner-voices test.” I try to ignore
the first violins and the cellos and
double basses, while concentrating on
the second violins and violas. Fre-
quently, I find these parts obscured or
very nearly buried, even when follow-
ing the score so that I know just what
I am trying to hear. That the Koss
system actually made these inner
voices more audible and the texture
more transparent was startling. After
all, not even natural reverberation can
do that. Normally, moving an ensem-
ble from a “dry” to a reverberant
space decreases articulation.

What makes this effect even more
puzzling is that, by itself, the synthet-
ic reverberation from the Koss “box”
is not at all attractive. When FM ra-
dio is used as the program source and
an announcer comes on, the voice
seems to emanate from the far end of
a culvert or sewer pipe. And if the
front channels are shut down with
music playing, the reverb alone is also
unpleasant. Yet, when the program
material—music or spoken voice—
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DID YOU
HEAR WHAT

YOU’VE BEEN

MISSING?

OMNISONIC IMAGERY™ IS HERE!

Our innovative state-of-the-art electronics
restore the acoustical time-field characteristics
and angular sonic positioning of the original
recorded signal. The 801 analyzes the input
signal and determines relative positions of
instruments and vocals on the original source.
They are then placed about the listening space
creating the physiological sensation of three-
dimensional sound - what we call omnisonic
imagery™ - using only-two speakers!*

Sound appears to come from many sources
within the listening space. A common reaction
Is to look about for other speakers. And you
don’t have to sit rigidly fixed at a focal point
between the speakers to enjoy the 801!

“2 or more speakers!

LIFETIME WARRANTY!

You get a lifetime warranty on the active
circuitry and one year on all other components
Scase and line cord exciuded) provided your 801
s used as specified.

Now that you’ve read all about our ;
801 Omnisonic Imager™, don’t you think
it's time to hear one? If we have
stimulated your interest in
seeking the finest sound’
reproduction.in the purest
sense, please ask your dealer
‘for alive demonstration. If you
have any questions, or need

to know the name of the dealer
nearest'you, call or write to:

CQOMNISONIX,LTD.

P.O. Box 430
Northford CT U.S.A. 06472

Call TOLL FREE
800-243-0688

In Conn. Call
(203) 239-6213

Omnisonic Imager™, Omnisonic Imagery™, Omnisonic
Dimensional Sound™, and HBX™ are trademarks of
Omnisonix, Ltd. All rights reserved.

© 7980 OMNISONIX, LTD.
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Listen with an 801 Omnisonic
Imager,” a quantum leap forward
‘in- sound reproduction!

NEW DIMENSIONS IN STEREO AND MONO!

Stereo with an 801 Omnisonic Imager™ creates
a vivid feeling of “‘being there”. Depending
upon the source, the system, and the listener,
sound appears to surround you, emanating from
well beyond the speakers, above and below,
near and far. The music is so alive it envelopes
you. it is the sound of the future!

From mono, the 801 creates omnisonic
dimensional sound.™ You can input an AM or
TV source (from the earphone jack on your set)
via the 801 and into your stereo system. The
result is a “live” sound with depth and clarity,
as well as separation. Television sound is vastly °
improved with the 801!

RETROFITS TO MOST STEREO SYSTEMS!

Any system with an internal tape loop can
connect to the 801. Component systems can
jnsert the 801 between pre-amp, other )
actessories, and the amplifier. There’s abuilt-in
tape monitor button on the 801, so you don’t
lose your existing tape monitor facility. The
801 works on any stereo or mono source - FM,
tapes, records, AM, TV. You can record
selections via the 801 and replay them on
conventional home-use stereo equipment.

.xtm "uus..“ "aceh Y

DON'T MISS:
Highway HiFi Imagery
With The
801-A Auto Unit
Coming Soon!

POPULAR ELECTRONICS
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has sufficient reverberation recorded
with it in the first place so that the
synthetic addition cannot be singly
identified, the overal effect is superb
and includes the aforementioned in-
crease in clarity. Apparently, my ear-
lier concerns about signal recirculated
through a delay adding coloration are
unfounded. (I had favored using delay
without recirculation.) As long as the
relative front/back levels are set rea-
sonably, it doesn’t seem to matter.

Why Does It Work? Shocking as it
may seem, no one really knows. Clear-
ly, the notion that one is simulating
the diffuse reverb of a concert hall
doesn’t hold up. If it were true, re-
quirements for the auxiliary speakers
would be more critical, particularly
with regard to bass energy. Why a
relatively low-level signal with so
much latitude in its composition and

derivation can so profoundly affect
the subjective auditory experience is
at this point anybody’s guess.

But this, it seems to me, is exactly
the problem with contemporary audio
engineering: We have become highly
expert with circuitry and its quirks,
but we have not carefully and fully
defined what the circuitry must ac-
complish. Nothing is to be gained by
making vanishingly small distortion
even smaller or by making “improve-
ments” in phase response that listen-
ers have found perfectly satisfactory
to begin with. Rather, we should be
investigating some of the mysteries of
psychoacoustics and putting the cir-
cuitry to work intelligently. The early
pioneering days are over, and nothing
will be achieved by traveling the old
trails in space-age Conestoga wagons.
The challenges for today exist—it’s
time to get serious.

) D

Audiophile Recordings

By Harold A. Rodgers
Executive Editor

NATALIE CoLE: Thankful. Mobile Fi-
delity Sound Labs MFSL 1-032. The
mastering and production of this al-
bum are impressive indeed. The sam-
ple we received was free of even minor
warpage, and sonic blemishes were
virtually absent. What continues to be
amazing is how much clarity Mobile
Fidelity’s disc mastering process can
extract from a regular analog master
tape.

When it comes to content, however,
matters are less salutary. Natalie
Cole may not have achieved the su-
perstardom that many people ex-
pected of her on the basis of her par-
entage, but she is certainly a highly
talented and competent artist. Unfor-
tunately, this album, with its general
blandness, doesn’t really reflect that.
The music is pleasant, but seldom
moving. It seems odd that, with the
benefit of hindsight, Mobile Fidelity
would choose to represent Ms. Cole
with one of her lackluster offerings. ¢

MICHAEL MURRAY [plays] BACH [on]
THE GREAT ORGAN AT METHUEN:
Passacaglia and Fugue in C minor,
Fantasia and Fugue in G minor (“The
Great”), Toccata in F, two chorale
preludes. Telarc DG-10049. With its
ability to produce timbres suitable for
baroque music and still have great
power in its sound, the Methuen
Memorial Music Hall organ is an un-
usual instrument. Furthermore, Mi-
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chael Murray shows it off outstand-
ingly in the performances on this disc.
Textures are always clear enough to
allow Bach’s kaleidoscopic polyphony
to be heard, yet when, as in the G
minor Fantasia, Bach demands ‘““good
lungs™ from the organ, the big sound
is there with almost no loss of clarity.
Murray’s tempos seem particularly
well chosen—they leave the music en-
ergetic yet well poised.

Of course, some of the fine effect of
this record results from the way in
which it was recorded and produced.
There is sufficient reverberation to
provide a sense of fullness without
turning the sonic texture into echoey
mud. Dynamic range is excellent, as is
frequency balance. This is a real treat
for lovers of Bach’s organ music-—and
if you don’t like organ music, this may
just change your mind.

RUZ1CKOVA ENCORE ALBUM. Zuzana
Rizi¢kova, harpsichord. Denon PCM
NCC-8503-N. This is an interesting
collection of short harpsichord pieces
(except for the final three Bartdk
pieces, which are borrowed from pia-
no literature) that, true to the title of
the album, are suitable for encores.
Unfortunately, the liner notes for this
album are in Japanese, and the only
way to find out what the various
pieces are is to read them from the
label on the disc itself.

The good news is that Rizickova
and the recording engineers have con-
spired to capture a series of exquisite-
ly intimate moments of harpsichord
music. For example, anyone who
thinks the tone of this instrument is
insubstantial and dies out at once is in
for a surprise. Not only is the sustain-
ing power considerable, but RuzZi¢k-
ova shows how expressively it can be
used.

CORRECTION

Due to a printer's error, the Omnisonix
ad in last month’s issue had an incorrect
price. The suggested price is $199.00.

www americanradiohistorvy com

««. THEY HEARD
WHAT THEY'VE
BEEN MISSING!

“. . . there isn’t anything I've
heard that improves the sound qual-
ity as much as the 801 does. Espe-
cially for such an economical cost.”
J. Hagen, Milwaukee, Wi

“. ..In all of my more than 30 years
as an Audio engineer, | have never
heard anything that compares with
the results | obtained, using the
unit. | am the retired Chief Audjo-
Video Engineer for the Oberkin Col-
lege Conservatory of Music, at
Oberlin, Ohio and | can attest to
the fact that the more than & half
million dollars worth of professional
and ‘super’ audio equipment that
! designed ‘and installed for the
Ccnservatory of Music there, did
not match the results obtained in
using your ‘801" unit in connection
with a new cassette recorde-!”

H. White, Bradenton, Fla.

Audio Recording Engineer/

Consultant

‘...l have a small system in my
office, and someone here sug-
gested | try it—!!! What in the world
have you got there? IT WORKS!
Fantastic! If it works better the
better the system, I'm looking at
heart-arrest on my $16K home sys-
tem!”’

J. Loyd, Colorado Springs, Co.

‘I must say before anything else
that it’s the greatest piece of equip-
ment | own! Every advertising claim
made was true, which is quite unbe-
lievable, until you hear the Imager
in eperation. | will never turn it off.”
C. Zilavy, Vineland, NJ

““On the basis of subjective experi
ence, | can attest that the Omni-
sonic product works quite well. It
seems to remove virtual sound
sources from the plane of the loud-
speakers and distribute them at
various positions in the listening
space, adding a sense of front-to-
back dimension at the same time.
At times, some sounds appear to
come from in back of the listener,
which is a startling effect, given
that sound is being radiated only
from the front. Another effect the
device produces is a greatly in-
creased sense of ambience or ‘spa-
ciousness.’ ”’
Harold A. Rodgers
Executive Editor
PorutLar ELECTRONICS
July 1980

What better Holiday gift for yourself
or your friend(s) than the 801 OMNI-
SONIX IMAGER! Call or write today!
(See opposite page.)

© 1930 OMNISONIX, LTD.
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| Computer Bits

By Carl Warren

Interesting ltems and BASIC Conversion.

INCE Christmas is upon us, you

just might be thinking about a lit-
tle something electronic for yourself
or one of the children. One item that
you might consider is the 8085AT mi-
crocomputer system from Paccom.
This single-board computer (SBC) is
priced at $299.95 completely built
and tested, and a kit is $249.95

What makes this SBC a worth-
while buy is that it can be used as a
controller or a trainer. The unit comes
with the 8085A Cookbook and the
8080/8085 Software Design Book 1
written by the dynamic trio of David
Larsen, Jonathan Titus, and Christo-
pher Titus. The trainer used in con-
junction with these books will certain-
ly strengthen your knowledge about
8- bit processor software design.

More on Modems. It seems that
since I started keeping you abreast of
happenings in system-to-system com-
munication, more keeps coming. Spe-
cifically, modem manufacturers are
sensitive to the needs of small-system
owners and are offering a lot of per-
formance for a relatively low price.

For example, 1 recently had the
pleasure of visiting Dennis Hayes,
president of Hayes Microcomputer
Products. Dennis was one of the first
to make a bus-oriented modem for
S-100 systems. This unit, dubbed the
Micromodem 100, is still available at
$399 with a microcoupler that elimi-
nates the need for a separate Data Ac-
cess Arrangement (DAA). Dennis ad-
vised me that although the trend is to
unitized systems like the Apple, S-100
bus systems are still popular.

The Micromodem 100 isn’t the big
news though—the company’s Micro-

modom II for the Apple II is. This
$379 unit includes a modem board
that fits on the Apple bus, a micro-
coupler to aitach it to the phone line,
cables, and firmware on Read Only
Memory (ROM). The ROM code is

FEpAaAl BERE e

® Bell system 103 compatibility

® Full duplex operation

Hayes has further enhanced his
product by providing what I consider
the most comprehensive manuals of-
fered for any product today. In them,
numerous subroutines are provided
for functions such as answering a
ringing phone and sending an ac-
knowledgement tone, automotive dial-
ing, and sending text data by phone.
The entire package provides high
quality at reasonable cost.

As good as they are, the Hayes
modems are system dependent and,
consequently, leave the field open for
competitors. One such company, Biz-
comp, offers a series (1030) of intelli-

S aeE PR U i, g i ied By PTEASEY B Bl ey e
Fay

Bizcomp
m3y

Flexible stand-alone intelligent modem: series from BIZCOMP.

the secret to the power of the unit. It
permits you to use your Apple in some
very sophisticated communications
operations. Among the many features
of the Micromodem II are:

® Autc answer

® Autc dial

® Auto data transfer

112 & |

g The B085AT
single-board
computer from
Paccom can be
used as a
controller or

i trainer.
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gent modems designed to fit any com-
puter with a serial interface. Prices
for the Bizcomp units range from
$395 for the model 1030 to $495 for
the 1031.

The modems incorporate an 8-bit
microprocessor and an on-board
ROM to establish the interactive fea-
tures of the unit. With any of the 1030
series you have auto answer, dial, Bell
103 compatibility, and a selection of
baud rates from 110 to 300.

What’s especially exciting is that
you can have the intelligent interac-
tive dialogue features with just a ter-
minal and the Bizcomp modem—a
computer isn’t even required. Accord-
ing to Bizcomp, the idea is to provide
a microprocessor modem system at
low cost, while allowing a user the

POPULAR ELECTRONICS
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ELF Il by Netromics

Featuring

RCA ...
COSMAC CPU

Own a powerful home computer system, starting for just $99.95-a price that
gets you up and running the very first might  with your awn TV for a video
display. $99.95 ELF Il includes RCA 1802 8-bit microprocessor addressable to B4k
bytes with OMA, interrupt, 16 registers, ALU, 256 byte RAM, full hex keyboard,
two digit hex output display, stable crystal clock for timing purposes, RCA 1861
video IC to display your pregrams on any video momtor or TV screen and 5-sio!
plug-in expansion bus fless connectors) to expand ELF Il into a grant!

ELF Il Explodes Into A Giant!

Master ELF II's $99.95 capabilities, then expand with GIANT BOARD

KLUGE BOARC 4k RAM BOAROS  TINY BASIC  ASCH KEYBOARD

LIGHT PEN. ELF-BUG MONITOR .. COLOR GRAPHICS & MUSIC SYSTEM
TEXT ECITOR . ASSEMBLER  OISASSEMBLER .VIOEO OISPLAY BOARC
and-

NEW!

16k Static Ram $199.95 plus $2 p&h

Full Basic ROM $149.95 plus $2 p&h
Cassette $79.95 plus $2 p&h

EPROM Burner $39.95 plus $2 p&h

Wrieand s programs 1
irst night-even i ve
mr used ag computer b{?(‘)lre!

[ : You're up and running with video graphics for just $99.95 —
LG . then use low cost add-ons to create your own personal system
: that rivals home computers sold tor 5-times ELF Ii's low price!

s—the

pre-recorded tape cassettes.
ELF Il Gives You The Power To Make Things Happen!

Expanded, ELF 1l can give you more power to make things happen in the real
world than heavily advertised home computers that sell for a lot more money
Thanks to an ongoing committment to develop the RCA 1802 for home computer
use, the ELF |l products—bemng introduced by Netromes—keep you right on the
outer tringe of today’s small logy. It's a perfect lor
engineering, business. industnal, and personal i

Plug in the GIANT BOARD to record and play back programs, edit and
debug programs, communicate with remote devices and make things happen n
the cutside world. Add Kluge (prototyping) Board and you can use ELF Il 10
solve special problems such as operating a complex alarm system or controlling
a3 prnting press. Add 4k RAM Boards to write fonger programs. siore more
nformation and solve more sophisticated problems.

ELF If edd-ons already nclude the ELF 11 Light Pen and the amazing ELF-BUG
Manitor —two extremely recent breakthroughs that have not yet been duphcated
by any other manufacturer.

The ELF-BUG Monitor fets you debug programs with hightemng speed because
the key to debugging is to know what's inside the registers of the microproces-
sor. And, with the ELF-BUG Monilor, instead of single steppinly through your
programs, you can now display the entire contents of the registers on your TV
sereen. You find out immediately what's going on and can make any necessary
changes.

The incredible ELF I Light Pen lets you write or draw anything you want on 2
TV screen with just a wave of the “magic wand.” Netronics has also introduced
the ELF Il Color Graphics & Music System—more breakthroughs that ELF II
owners were the first to enjoy!

ELF Il Tiny BASIC

Master This Computer in A Flash!

Regardless of how minimal your computer background i1s now, you can learn
to program an ELF Il in almost no time at all. Our Short Course On Microgro-
cessar & Computer Programming—written i non-technical language —guides you
through each of the RCA COSMAC 1802's capabilities, so you'll understand
everything ELF Il can do, . .and how to get ELF If to do it! Don't worry if you've
been stumped by computer books before. The Short Course represents a major
advance in literary clarity in the computer field. You don't have to be a computer
engineer in order to understand it. Keyed to ELF I, it's loaded with “hands en”
illustrations. When you're finished with the Short Course, neither ELF Il nor the
RCA 1802 will hold any mysteries for you.

In fact, not only will you now be able to use a personal computer creatively.
you'll also be able to read magazines such as BYTE. . . INTERFACE AGE. . POPU-
LAR ELECTRONICS and PERSONAL COMPUTING and fully understand the
articles. And, you'll understand how to expand ELF Il to give you the exact
capabilities you need!

If you work with large computers, ELF Il and the Short Course will help you
understand what they're doing.

Get Started For Just $99.95, Complete!

$99.95 ELF Il includes all the hardware and software you need to start writing
and running programs at home, displaying video graphics an your TV screen and
designing circuits using @ microprocessar -the very first night—even if you've
never used a computer before.

ELF It connects direcily to the video input of your TV set, without any addi-
tional hardware, Or, with an $8.95 RF modulator {see coupon below), you can
connect ELF 1) to your TV's antenna terminals instead.

ELF Il has been designed to play ali the video games you want, including a
tascinating new target/missile gun game that was developed specifically for ELF
1l. But games are only the icing on the cake. The real value of ELF Il is that it
gives you a chance to write machine language programs—and machine language
is the fundamental language of all computers. Of course, machine language is
only a starting point. You can alse program ELF Il with assembly language and
tiny BASIC. But ELF II's machine language capability gives you a chance to
deveiop a working knowledge of computers that you can’t get from running only

Netronics R&D Ltd., Dept12

L O RCA COSMAC ELF M
kil at $99 95 plus $3 postage and
handling (requires 63 lo 8 voll AC power

alike $5 postpard

O Detuxe Metal
SUppy

Power Suoply trequiredi $4 85 postpaid

RCA 1802 User s Manual 85 postpaid

Tom Pirtman - Short Course On Microprocessor & Computer
Pragramming leaches you just aboul everything Inere 1s 1o know
anoul ELF 11or any RCA 1802 computer Wrilten in non technical

ALSO AVAILABLE FORELF !t

$3 p&h.

333 Litchfield Road, New Milford, CT 06776
Yes! | want my own computer! Please rush me—
language 1l 5 a learning breakthrough tor engineers ang ldymen

$29 95 plus §2 50 p&h
1 i am alsq enclosing payment (including postage & handling) tor
the items checked befow'

1 | want my ELF |l wired and lested with power supply. RCA
1802 User's Manual and Short Course—alt lor just $149.95 plus

Ulti LELE ds only machine language - the fundamental coding
required by ali computers. But, to simplify your relationship with ELF I, we've
ntroduced an ELF 11 Tiny BASIC that makes communicating with ELF Il a
breeze.

Now Available! Text Editor, Assembier,

Disassembler And A New Video Display Board!

The Text Editor gives you word processing abrlity ano the ability to edit
programs or text while it 1s displayed on your video monitor. Lines and charac-
ters may be quickly inserted, deleted er changed. Add a printer and ELF Il can
type letters for you-error free—plus print names and addresses from your
mailing list!

ELF H's bly language prog inte hexid
machine code for ELF Il use. The Assembler features mnemonic abbreviations
rather than numerics so that the instructions on your programs are easier to
raad —this is a big help in catching errors.

ELF II's Disassembler takes machine code programs and produces assembly
language source listings. This helps you understand the programs you are
working with. . and improve them when required.

The new ELF Il Video Display Boarg lets you generate a sharp, professional
32 or 64 character by 16 line upper and lower case display on your TV screen or
video monitar—dr. y improving your $99.95 ELF I1. When you
get into longer programs, the Video Oisplay Board is a real blessing!

" Now A
O A-D/D-A Board Kit includes | channel (expandable to
;1) D-A, A-D converters, $39.95 plus $2 postage & hand-
ing.

O PILOT Language—A new text-oriented language that

allows you to write educational programs on ELF Il with

speed and ease! Write programs for games...unscram-
bling sentences...spelling drills.. . **fill in the missing
word" tests, etc.! PILOT is a must tor any ELF 1T owner
with children. PILOT Language on casserte tape. only

§19.95 postpaid!

[0 Game Package on cassette tape (requires 4k RAM),

$9.95 plus $2 postage & handling.

Lot
yle!

Contsnentai 154, Credl) Card Buyers Ouaside Connecticut
CALL TOLL FREE: 800-243-7428
To Order From Conneclicul Or For Technical
Assistance, call (203) 354-9378

Total Enciosed $
(Conn res agd 1ax)

CHARGE IT! Exp Date

[Jwvisa [ Master Charge
(Bank #

Cabinel with piexigias dus! cover ltor ELF 1l

Accounm #

I GIANT BOARDT i win casserre 1/0 RS 232
C Ty 1 0 8biP1/0 gecoders ‘or 14 separdte /0
| Instruclions ana a system monitor 7editor $39.95 plus
$2 p&h
| L= Kluge (Protolypel Board accepts up fo 46 1IC s
$17 00 pius $1 pAh
— 4k Stahc RAM kit Adargssable 1o any 4k page to
I Bk $89 95 plus $3 pdh
TJ Goia plate 86-pin connectors {one required (or each
| plug n board) $5 70ea  postpad
Expansion Power Supply trequired when adding 4k
RAM) $34 95 plus $2 p&h
| [ Professional ASCI) Keyboard kit with 128 ASCI'
upper /lower case set 96 prinfable chgracters onboard
| requlator party logic setection and choice of 4 hand
shaw ng $Ina s 10 mate with amosl any computer
$64 95 plus $2 p&h
I [ Detuxe metal cabinel lor ASCIl Keyboard. $19 95
plus §2 50 p&h
I [ Vigeo Oisplay Board kil lets you generate a sharp
professional 32 or 64 character by 16 hne ypper and
I lower case display on your tv screen or video Monior —
dtamanca y mproving your unexpanded $99 95 ELF Il
this nside ASCH Keyboard cabinet ) $89 95
s $2 p&h
ELF I Tiny BASIC on cassette tape Com
mands inc ude SAVE L0AD = x

DECEMBER 1980

26 vanables A Z LET {F/THEN INPUT PRINT GO 10
GO SUB RETURN END REM CLEAR LIST RUN
PLOT PEEK POKE Comes fully documented and n
clydes aiphanumenc generafor required to display
aiphanumeric characlers Girectly an your tv screen with
out addimignal hardware Aiso piays Nick fack toe plus a
drawing game that uses ELF 11 s hex keyboard as a |0y
shck 4k memary required $14 95 posipaid

3 Tom Pitiman s Short Course on Tiny Basic tor ELF 11
$5 posipaig

] ELF-BUGT™ Deluxe System Monitar on cassetie
tape Aliows displaying the contents of dll registers on
your tv al any point in your program  Also displays 24
byles ol memory wih full addresses hanking Cursor
and auto scrolaing A must 10r the ser ous programmer'
$14 95 postpad

T Text Editor on cassetie tape Qives you the abiity to
nsert defete or edit ines angd words trom your programs
while they are dispiayed on your video momtor {Agd
printer and you can uSe ELF 11 to type €rror iree fetters
plus msert names and addresses Irom your mailing hst )
$19 95 posipad

[ Assembier on cassefte tape translates assemply
language programs info hexidecimal machine code tor
ELF 11 use Mnemonit abbreviations tor instructions
{rather fhan numencs} make programs easier to read
and help prevent errors $19 95 postpard

1 Disassembler on casserte 1ape lakes machine code

£rograms ang Produces assembly lanquage source st
195 10 heip you understand and improve your programs
$19 95 on casserte tape

SAVE $9 90—Text Eonor  Assembier & Disassemoler
purchased together only $49.95! (Require Viteo Dis
play Board plus dk memory )

DD& ELF 1l Light Pen. assembied & tested $7 95 pius 31

h

3 ELF N Color Graphics & Music System Board it
$49 95 plus $2 p&h

O ELF 1l connecis directly fo \he video snput of your v
set without agdihional hardware  To connect FLF 1l to
your anlenna lermingls instead order RAF Modulator
$8 95 postpard

Coming Soon A-D D A Converter Conlroier Board
and more'

Print
Name

Address =

Ciy

State y)
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By Netronics

ASCIIIBAUDOT,
STAND ALONE

computer FORONLY . . .
Terminal *149”

The Netronics ASCIl/BAUDOT Computer Terminal Kit isa
microprocessor-controlled, stand alone keyboard/terminal
requring no computer memory or software. It allows the use of
either a 64 or 32 character by 16 line professional display for-
mat with selectable baud rate, R$232-C or 20 ma. output, full
cursor control and 75 ohm composite video output. .

The keyboard follows the standard typewriter configuration
and generates the entire 128 character ASCII upper/lower case
set with 96 printable characters. Features include onboard
regulators, selectable parity, shift lock key, alpha lock jumper,
a drive capability of one TTY load, and the ability to mate
directly with almost any computer, including the new Ex-
plorer/85 and ELF products by Netronics.

The Computer Terminal requires no 1/0 mapping and
includes 1k of memory, character generator, 2 key rollover,
processor controlled cursor control, parallel ASCII/BAUDOT
to serial conversion and serial to video processing—fully
crystal controlled for superb accuracy. PC boards are the
highest quality glass epoxy for the ultimate in reliability and
long life.

VIDEO DISPLAY SPECIFICATIONS

The heart of the Netronics Computer Terminal is the micro-
processor-controlled Netronics Video Display Board (VID)
which allows the terminal to utilize either a parallel ASCII or
BAUDOT signal source. The VID converts the parallel data to
serial data which is then formatted to either R$232-C or 20 ma.
current loop output, which can be connected to the serial /0
on your computer or other interface, i.e., Modem.

When connected to a computer, the computer must echo the
character received. This data is received by the VID which
processes the information, converting to data to video suitable
to be displayed on a TV set {using an RF modulator) or on a
video monitor. The VID generates the cursor, horizontal and
vertical sync pulses and performs the housekeeping relative to
which character and where it is to be displayed on the screen.
Video Output; /.5 P/P into 75 ohm (EIA RS-170) * Baud Rate:
110 and 300 ASCII » Outputs: R5232-C or 20 ma. current loop
o ASCII Character Set: /28 printable characters—

l!“ B ihM!“ﬂiQ 13 :ﬁit+uf iHH

1oRgk’ (s, -, 701234367891 ;{=)?
SABCOEFGHT JKLMHOPARSTUNRYZIN A _
“ah:defqhiihlnnunrituw:u_{l}'-i

¥ aracter TABCDEFO b 3
RSTUVWXYZ-2:*38K().,9014!57,;2/68°
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed,
Vertical Tab, Carriage Return. Two special cursor sequences
are provided for absolute and relative X-Y cursor addressing ®
Cursor Control: Erase, End of Line, Erase of Screen, Form
Feed, Delete ® Monitor Operation: 50 or 60Hz (jumper
selectable.

Continental U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428
To Order From Connecticut Or For Technical
™ == jssistance. Elc. Call (203) 354-9375 i |
Netronics R&D Ltd., Dept. PE-12
333 Litchfield Road, New Milford, CT 06776

2220

COMPLETE

Please send the items checked below— l
O Netronics Stand Alone ASCII Keyboard/Computer
| Terminal Kit, $149.95 plus 3.0 postage & handiing. ||
O Deluxe Steel Cabinet for Netronics Keyboard/Termi-
l nal In Blue/Black Finish, $19.95 plus $2.50 postage l
and handling.
I O Video Display Board Kit alone (less keyboard), $89.95 I
plus $3 postage & handling.
l O 12" Video Monitor (10 MHz bandwidth) fully assem- l
bled and tested, $139.95 plus $5 postage and handling.
I O RF Modulator Kit (1o use your TV set for a monitor), l
$8.95 postpaid.
l O 5§ amp Power Supply Kit In Deluxe Steel Cabinet I
(£8VDC @ 5 amps, plus 6-8 VAC), $39.95 plus $2
l postage & handling. l

Total Enclosed (Corin. res. add sales tax) $.

By—

O Personal Check O Cashiers Check/Money Order
O Visa O Master Charge (Bank # _ __ __ )
Mcct, # —
Signature Exp. Date

Frint
ame

I Address __

ity
|

State Zip
wswm (O Send M More Information o e
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flexibility of incorporating it into a
computer.

Software can be written that uses
the power of the modems in concert
with that of a base computer. Since
the modem has its own control and
logic, the communications package
can be written in any language you
have running. This system looks ideal
as an add-on for a Heath system, es-
pecially if you’re setting up a store-
and-forward message system.

Adding More Functions to an H-
89. | know that many of you have
the Heath H-89 microcomputer sys-
tem, and have been looking for a vari-
ety of ways to upgrade it. Well, Mag-
nolia Microsystems has the answer,
especially if you're interested in add-
ing a |0M-byte Winchester disk.
Magnolia is offering the Corvus 112
10M-byte Winchester disk with intel-
ligent controller and the MMS 89 in-
terface board for $5,350. The inter-
face and patches to Digital Research’s
CP/M operating system are the value
added by Magnolia.

The interface board consists of two
parallel I/O ports for communicating
with the Corvus controller and space
for the existing serial ports used by
the computer. (You simply move the
components from your existing serial
board to the Magnolia board.) The in-
terface fits on the H-89 bus slot and
requires no modifications that would
void the Heath warranty. Magnolia
recommends that you also purchase
the PROM upgrade that puts memo-
ry at a zero base, thus permitting use
of standard CP/M.

A Most Unbellevable ‘‘Maga-
zine.”” Imagine the following: You
sit down at your computer system, in-
sert a disk, and try software projects
others have done, as well as reading
about new ideas. The ‘“magazine,”
Micro Media, lets you really do this.
For example, there's a convert BA-
SIC that allows you to translate from
one version to another (it doesn't work
in all cases, though). Micro Media
comes on disk for either the Heath
H-89,. Radio Shack TRS-80, or Ap-
ple II micro-computer systems. The
annual subscription rate is $55. (If
you want to nibble before you bite,
you can order a single issue for
$11.95. Be sure to specify the system
you have.)

So You Want to Convert a BASIC
Program? | imagine that many of
you from time to time have run across
a program you just had to have run on
your machine. But what do you do

www americanradiohistorv com
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when it’s written in a version of BA-
SIC that you don’t have, or one that’s
somewhat obscure? (I started re-
searching the problem about two
years ago and, to date, have identified
111 versions of BASIC, 23 of which
were developed by Microsoft.)

Translation from one version to an-
other is more tedious than difficult,
but it requires that you have the man-
uals that explain the use of the BA-
SICs you are translating between, and
an understanding of how the language
works in the first place. In cases
where it will work, an automatic
translater such as that mentioned
above is most convenient.

Hdnd translation is the next and
most tedious method. For this, I'd
suggest you get a copy of David Lein’s
The BASIC Handbook for reference.
David provides information on many
versions of BASIC and offers valuable
translation tips.

Assuming that you have assembled
all of the required manuals and
guides, your next step is to dive right
in and go for it. Begin by taking a list-
ing of the program. If you can get it
into your machine, so much the bet-
ter. Of course, there are versions of
BASIC that won't permit this. Since
each line is translated on insertion to a
buffer, you'll get an error.

Once you have some form of listing
to work from, follow the outline in
Fig. 1, writing down functions and
breaking the program into parts. The
key is to translate on a routine-to-
routine basis, rather than attacking
the whole program at once. Thus you
are essentially rewriting the program,
using the original as an outline.

Most of the statements used in BA-
SIC programs are fairly straightfor-
ward and can be used as originally
written. The big problem occurs when
translating disk 1/O and graphics
functions since virtually every ma-
chine handles these differently. In
cases where disk operations and
graphics are employed, your best bet
is to break these out as subroutines,
and write them in accordance with the
specs of your BASIC. But remember,
BASIC doesn't support mass storage
1/0O or graphics. These functions have
been added over time and are consid-
ered extensions. They rely on the sys-
tem monitor firmware and the operat-
ing system in order to work.

An interesting aspect of BASIC is
that you can establish macrg calls in
the form of subroutines that can be
defined to simulate a function not
supported by your BASIC. Suppose
you see a program written for the
TRS-80, for example, and you have

POPULAR ELECTRONICS
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it would on the TRS-80 (for this ex-
ample no disk 1/O is implied). Let’s
first look at the original program:

just become the owner of a Mits 680b
using the old Microsoft BASIC. Your
goal is to make that program work as

:REM CLEAR THE SCREEN
:REM ZERO THE COUNTER
:REM START LOOP

:REM PRINT MSG TO CRT
‘REM INCREMENT COUNTER

10 CLS

201=0

30FORI = 1t0 25

40 PRINT “THIS IS A TEST"
50 NEXT |

CRT SCREEN

LINE BY LINE

LIST
PROGRAM

MARD COPY CR
ORIGINAL

60 END

IN ORIGINAL
PROGRAM

y

1

[
+ | runcrion l

WRITE DOWN ALL
RESERVED WORDS |4
AND CALLS

SUPPORTED BY
YOUR BASIC

!

y

BREAK THE
PROGRAM INTO
FUNCTIONAL
SEGMENTS

CONVERT THE
UNFAMILIAR SEGMENT ?v
TO THE SEGMEN

FAMILIAR

Fig. 1. Procedure for converting a BASIC program.

MORE INFORMATION

For additional information about prod-
ucts and services mentioned here, con-
tact the companies directly.

BIZCOMP

Box 7498

Menlo Park, CA 94025
415-854-5434

Hayes Microcomputer Products Inc.
5835 Peachtree Corners East
Norcross, GA 30092

404-449-8791

Magnolia Microsystems
2812 Thorndyke Ave. W.
Seattle, WA 98199
206-285-7266

Micro-Media Magazine
1316 Eimhurst

Garland, TX 75041
214-840-1471

Paccom

14905 N.E. 40th St

Redmond, WA 98052
800-426-6254 or 206-883-9200

DECEMBER 1980

+ | FUNCTION

201=0
30FOR |

50 NEXT
60 END
100 FOR

110 PRINT
120 NEXT C
130 RETURN

Notice that the program is straight-
forward. Nothing fancy, but it won’t run
on the 680b! The first line will generate
a syntax error, meaning that there is
something in it that the BASIC in use
doesn’t understand—in this case, CLS.
To the TRS-80, CLS is a special func-
tion that tells the system monitor:
“Clear the screen by blanking all the
available picture elements (pixels).”

The 680b operates with an external
terminal that may or may not have a
blanking feature and is separate from
the internal operation of the computer.
Accordingly, the terminal may not have
a method of clearing the screen with a
control character (which incidentally,
would be easy). Instead, a counter much
like the main program body is called for.
Therefore, the new program will look
like this:

10 GOSUB 100

=1TO25

40 PRINT “THIS IS A TEST"

:REM SCREEN HAS 16 LINES
:PRINT A BLANK LINE
(INCREMENT THE COUNTER

C=1to 16

The rest of the program stays the
same, as it contains nothing not known
to the 680b version of BASIC. In this
case, both BASICs are of Microsoft de-
sign, which helps, since they are reason-
ably similar.

Now, here’s something for you to do.
Write a conversion program that will
take the program in this example and
translate it for some other machine, such
as a Heath, Apple or an Atari 800. I'l]
show you a program that performs this
translation in an upcoming issue, and
how to convert an Apple graphics pro-
gram to work on the Heath H-89 and
Radio Shack TRS-80.

Should you, in the meantime, come
up with a good idea on how to convert
programs, send me a note, in care of the
magazine. Or, if you have a program
you want to convert and aren't sure
what to do, let me know (enclose a
stamped, self-addressed envelope); I
probably can help, Those of you that are
on the Micronet can reach me at D
[70003,133], L

www americanradiohistorv com
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Computer
Sources

By Leslie Solomon
Senior Technical Editor

Hardware

Apple Music. The Music Machine
Nine can produce nine voices and re-
quires only one Apple slot. It can use
presently available software compati-
ble with other music boards. Two
high-impedance, low-ievel outputs are
provided with six voices assigned to
each channel. $199. Address: Ad-
vanced Computer Products, 1310 E.
Edinger, Santa Ana, CA 92705, (Tel:
714-558-8813).

Minimal 6802 System. The Mod-
el SBC-02 computer is a 4-chip sys-
tem on a 6’ X 6" pc board and fea-
tures a 6802 processor, 128 bytes of
RAM, 2K of ROM and a parallel/
serial /O port. A Wire-Wrap area is
also provided. An optional menitor

(HUMBUG in a 2716 EPROM at
$40) can be used to provide program
entry and control, single stepping,
breakpoints, and other front-panel-
like functions. Other options include
4K floating-point BASIC in ROM, a
cross assembler for 6802 develop-
ment, and other utilities. Bare board
with instructions $25, $75 for parallel
I/Okit, or $150 wired and tested. Ad-
dress: Star Kits. Box 209, Mt. Kisco,
NY 10549.

Terminal for the Blind. Total
Talk is a computer terminal that con-
verts data into full-word synthetic
speech. It consists of a keyboard, two

“ehigis )

b Wy

processors, a CRT screen and speech
synthesizer. Phonetic characters plus
rules for enunciation are fed into the
synthesizer and the product is clear
synthetic speech for a blind computer

operator. The operator can listen to a
page, a selected line, or a single word.
Speech rate can be set between 45 and
720 words/minute with pitch, tone,
and volume adjustable. $5,995. Speak
Easy is a subset of Total Talk without
the editing and cursor control capabil-
ities. $4,000. Address: Maryland
Computer Services Inc., 502 Rock
Spring Ave., Bel Air, MD 21014 (Tel:
301-879-3366/838-8888).

Scrub-A-Daisy. This print-wheel
cleaning system is to be used with
Daisy, Diablo, Qume, and Wang print
wheels, as well as IBM word processor
and mag card wheeis. The cleaner re-
moves ink, carbon, dirt, and static ac-
cumulations from the wheel charac-
ters. It comes in a self-storing contain-
er. $13.95. Address: Vikor Company,
Inc., 51 Lake St., Box 3123, Nashua,
NH 03061 (Tel: 603-889-8530).

Software

picoFORTH for the 1802. pico-
FORTH, a subset of polyFORTH, is
available for the 1802 (disk or
PROM) and the 8080. It can be up-
graded at any time with the Source,
Target Compiler, or Multitasker, to
full polyFORTH. A File Management
option package is also available. In

addition to the current versions, pico-

ORDER DESK: 800-325-0101

In addition to the broadest line of digital integrated circuits offered anywhere,
1.C.C. offers the complete line of products from the following well known
manufacturers of efectranic components and subsystems.

LOWEST PRICES FOR PRIME ICs!

- 74125 $0.49|74LS12.  $0.36(74LS196. $1.25|745189.  $3.35|74C907. . SO 75|4089 $2.75 |LM741CH - SO 52
Taxx 74126 04974513 0.55|74L8197. . 1.25 745194 2.15 | 74c908 119 | 4093 099 [LM748CN . 03 1.C.C. has i mplete fine of AP Products, includin
74132 0.75 | 7aLs14 10{748221  1.90 | 745200 395 [74C009. 215 | 4099 210 |Lm14s8n 058 .C.C. has in stock ‘hEE Gompe s, including
7400 $0.20 |24141 0.79|74L515 0.34|74L8240 . 2.25| 745206 4.55 [74C910 6.00 | 4503 098 LM1496N 089 the Poweraces, ACE Circuit Evaluators, Super-Strips, DIP
7401 020 74145 079741520 347415241, 2.25| 745253 115 corg res e ggg Lm;?x?e: 322 Jumpers, PC Board Connectors, and even the NEW Hobby Blox. If
7402 020 (74147 1,70, 74L521 367415240 225 745257 1.48 | 74C91 1.49 | a5 M2111 h ) .
7403 0.20 [74148 1.29 | 74L822 036 |74L5253 1.01 745258 1 4% | 74C925, 7804510 1.16 [MC1357P 155 AP rlnakes t, we havg itin st_ock for immediate delivery. And, best
7404 0.25 | 74150 1.101 74L526. 0.36 | 7415257 086 | 745280 2.75[74C926 780 4511 125 |MC1456P1. . 0.35 of all, our Volume Discount is applicable to alf of them
7405 0.20 [74151 0.59 | 741527 0367415258 086 | 745287 3.90{74C927 780/ 4512 26 |MC1456P1 ass
7406 0.29 74152 059 | 74L530 0.34|74L5260.  0.38| 745289 4.35 | 74ca28 7.89| 4516 1.22 |[MC1456CY 095 .
7407 029 |74153 059741832, . 0.40|74L5266.  0.49| 745387 5.70 4518 115 |MC1458P1 058 0.K Machine & Tool has one of the widest line of
7408 0.20 | 74154 1.15 | 74L837 0367415279 07393500 2.00 4519 )62 [MC1496L 0869 products for wire wrapping, and the associated
7409 0.20 74156 0.69 | 74LS38 0.36(74LS283 09993505 2.30 4520 1.15 |MC1709CP1 028 accessories. These high quality, yet low cost, compo-
7410 0.20 | 74156 069 | 741540 034(74L5290.  1.05|93510 3,45 { 4000 $0.35 | 4527 167|Mc1710CP. 029 ;
2411 025 74157 064(74L842.  0B82[74L5295.  099(93512 1.35 | 4001 035 4528 150(mMCi711ce o3 | MENts include: manual and battery-operated wrapping
7412 025 74158 0.64 | 74L547 1.05|74LS365. 0.66(93513 1.95 | 4002 0.35 | 4539 1.35 |MC1741CG 035 tools, wire dispensers, Just-Wrap® units, circuit
7413 039 74160 0.87|74Ls4B 1.05(74LS366 . 0.66(93516 3.40 4006 119/ 4556 089 |MC1748CP1 035 boards, etc. The entire line is available from I.C.C.
7414 070 74161 087 | 741540 1.05|74LS367. . 0.66(93541 5.00 | 4007 0354556 1.08 | Mcaza1CP 125
7416 025 74162 0.87| 741551 0.34 | 7415368 66| 93542 1.50 | 4008 1,05 4582 109 |MC7805CT 20 . p
2417 025 [74163 087|74L556.  0,34(74L5373. . 2.25|93s43 595 | 4008 0.49| 4702 7.10 | MC7806CT 120 Vector is The name in breadboarding, and
7420 0.20 74164 0.87| 741855 0.34 | 74L8374 2.25| 93546 1.85| 3010 0.49( 4703 8.25|MC7808CT  1.20 1.C.C. has the widest range of Vectorbords,
7423 025 (74185 0.87| 741573 0.45 7405386, . 0.53|93562 2654011 0.35| 4704 7.30|MC7812CT 120 e i
7425 0.29 | 741686 1.22| 741874 0.45}745390 1.89 4012 0135|4705 9.26 | MC7815CT 120 pejienierMBoardaRvecior Ring Tel
1426 0.29 | 74167 186(741576. . 0.52{74L5480 188 2013 0.48| 4706 975 MC7824CT 120 nals and Wrap Posts, Wrapping Tools, and
7427 0.25 (74170 v'sa‘m_sw 0.48{ 74L5670 2.45 4014 1085|4720 695 | MC7BM12CT 0.77 blank Microprocessor Boards for virtually
7430 020 (74173 124(74L583 1.05 74C00 $0.34| 4015 1064723 1,50 |MC75451P 050
7432 Sat|loin 0.89 | 74LS85 2 "mcor 0.34] 4016 053] 4724 150 MC75492p  0.52 every brand of Microcomputers.
7437 0.25 74175 080741586 ag 74C04 0.5 4017 1.07| 4725 395 MLM311P1 085 . .
7428 040 (74176 078[74(580. . ©071[74500 .  50.45|7aCc8 0.35(4018 10740014 110|mmazae 075 | The entire range of 6% and 10%, ' and % watt, type RCR
7439 u_zs‘um 0.78| 740892 1] 74800 0.45 | 74C1¢ 0.34] 2019 0.49 | 40085 1.69 | MLMSBSCP . 1 20 Mil-Grade resistors manufactured by Allen-Bradley and
7440 020 (74178 1.90| 741593 0.71| 74502 0.45|74C14 0.90| 4020 1.13 40098 069 (NSS58V 058 | Stsckpole is available from I.C.C. The estabiished reliability
7441 088 74179 190/ 741595 0.99 | 74503 0.45 | 74C20 0344021 1.13/ 40106 090|NS506A 069 £ 0.01% ( . 9 (yell "
7442 0.5¢ 74180 079 74L5107 04474504 0.46 | 74C30 0.34 | 4022 1.08 | 40160 11757238 aes | ‘evels of 0.01% (Orange fifth band) — 0.001% (Yellow fitth
7443 0.75 [7a181 195(74L5109 0.4 | 74505 0.2 74C32 0.34 | 4023 0.35 | 40161 117| NEBO1A 600 | band) failures per thousand hours of operation at 50% rated W
7484 075 |74182 078[74LS112 04974508 048] 74Ca2 100 | 4024 07940162 117|NES26A 600 | wattage is your assurance of trouble-free circuit performance
7445 0.75 {74184 1.95(74L5133 04974509 0.48 | 74C48 1.27| 4025 035 40163 117[NES3IV . 390 ) m
7446 0.69 |72185 195(74L5114 0.49 | 7451¢ 0.45|74C73 0.71| 4027 0.69 | 40174 115 | NES50A 100 P Pre-Cut and Pre-Stripped (1" from each end)
7447 g.ss 74125 3.85 74LS|7: gga 74511 «;A: 74c74 3 7 42;; ui‘;g ngwgg n]; z:gg:v ggg wrapplng No. AWG 30 wrapping wire in ten colors (BIk,
7448 .79 | 74190 0.99 | 74Ls12 62| 74515 48 74C76 7|4 1.13| 401 1 A
7450 020 74191 099|74L5126. 062 | 74520 0.45 | 74c83 1454030 045 40193 137|NESBOB . 250 . Brn, Red, Org, Yel, Grn, Blue. Vio, Gry, and
7451 0.20 | 74192 080(74L8132 09174521 0.4874C85 1145|4031 325|40194 117 | NESE5A 1.20 Wht) and in fifteen different lengths from 1
Tea | o20|7iis 087 7aisim 043 a0 oub|7ices  3o5|aom 050 mmemmem’|Niers 008 topiatiniron dpackoves] (0100 1600 gord
7454 0.20 (74194 7[ 741512 93| 745 4 3954035 : "
7459 0.20 {74195 087|74L813a  0.82(74532 0.70 | 74C80 1.10 | 4040 [ECHN LINEAR ESTON 6.00 1090) are annlabIe for low cost, yet fast and
7460 0.20 (74196 0.87 | 74L8151 075 | 74540 045 74C03 1.10 | 4041 106 [sn75451P . 050 reliable circuit and back-panel wriring.
7470 0.29 74197 087 7415162 07574550 0.45 | 74095 1.30 | 4042 0.99|754518TC $0 50 |SN75492N. 062
7472 029 | 74198 145 74L5153 8474551 0.45 | 74C107 0.69 4043 0.89|754920C D52 ULN2111A 156 ’
7473 035 (74199 145 74LS154.  1.40 | 74560 045 74c161 35 4044 089 DS75492N  0.52|vA3TIT 085 VOLUME DISCOUNT SCHEDULE | STANDARD SHIPPING CHARGES
7474 0.35 | 74251 109| 7415155 0.89 | 74564 048 74C154 .00 | 4046 179|LM31IN  085[uA324PC. 075 . e
7475 0.49 | 74283 2.20] 7415156 89| 74568 0.48 | 74C157 2.05| 4047 199|LM311V  085]uA555TC D35 o (A L y
7476 0.35 74290 099 74L515 075|74574 078 |74€160 117 | a048 096|LM324N . 0.75|uA556PC 090 10.00 ; 00 52499
7480 0.40 (74293 0.99 74LS158 . 0.75|74S76 0.78 [ 74C161 17 4049 049/ LM3a0TH  120|uA709CY 028 00549
7482 0.63 | 74298 092/ 74LS160  106|74578 0.8 | 74C162 17| 4050 055|LM340T6 120|uA708TC 028 00 5996
7483 069 74366 067 | 74L5161 05| 74586 0.78 | 74C163. 17{ 4081 119 LM340T-8. 120|uA710CA 029
2485 089 (74366 0.67|74LS162 106745112 0.78 | 74C164. 174052 1.19| LM340T-12 120 uA?10PC 029
7486 0.40 | 74367 0.67|74LS163. 105748113 0.78 | 74C 165 1174083 119 LM340T-15 120|uA71ICA 039
7489 1.75 | 74368 0677418164 115745114 078(74C173 129 | 4060 1,49 LM340T-24 120|ua?11PC 039
7490 043 74LS168 145745132 0.95|74C174 115 | 4066 0.78 | LM342p-12 0.77|uA733PC 066
7491 B 7 4L Sxx 74L5169 1.45 748133 0.48|74C175 16| 4068 0.39 | Lm348N 1.25|uA741CT 035 lNTERNATlONAL COMPONENTS
7482 0.43 74LS170. . 1.80 (745134 0.48 | 74C192 1.37| 4069 035 LM3BON ~ 0.95|uAT4IHC 035
7493 0.43 /741500, souiusts 1.33 745135 0.5974C193 1.37| 4070 043 LM382N . . 160[uA74BCV 0,35 CORPORAT'ON
7494 0.65 74L501 034{74LS174. . 120745138 097/ 74c198 1174071 0.35 | LMS55CN . 0.35 |uA748TC_ 0.35
7495 0.65 | 741502 0.34174L$175.  0.89 745129 1.90 | 74C200 7504073 0.35 | LM5S6CN  0.90 [ uA1458CTC 058 i
7496 065 74L503 034]74L5181  2.50 [ 745140 0.57 | 74C221 1.89 | 40/5 035 | LMS6SCN 120 |uA2136PC 155 il ==y
7497 290 74L504 0.38| 7415190 1.25 | 745151 155|74C801. . 0.48| 4076 1.28 | LMB66CN . 150|uA7BOSUC. 1.20 VISA
74107 0.34 | 741505 0.38(74L5181  1.25 745153 2.60 | 74€902 0.48 | 4077 069| LMSE7CN . 0.98| uATBOBUC. 1.20
74109 045 74LS08. . 0.36|74L5192.  1.15 785157 095 |74c803 . 0.79| 4078 0.45 | LM709CN-8 . 0.28 | uA7B08UC. 120 P. O. BOX 1837 sy
74121 034 74LS09.  036|74LS193. 1.15 748158 1.55 | 74904 0.79 | 4081 0.35 | LM710CN . 0.29|uA78120C. 1.20
74122 0.39 |74LS10. 034|74L5194 1.35 745174 190 [ 74905, 6.00 | 4085 079 |LM711CN . 0.39 |[uA7815UC.  1.20 COLUMBIA, MO 65205 PHONE: (3]4) 474-9485
74123 0.58 741511 03617415195, 1351745175 1.75 | 74c908 0.75 | 4086 0.79 | LM733CN . 066 |uA7824UC. 1.20
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Beckman brings a

aew dimension to hand held
Digital Multimeters

True RMS capability
at an affordable price

Now you can measure the exact power content
of any signal — regardless of waveform. Beckman
delivers the new TECH™ 330 multimeter with
true RMS capability and many more fine
performance features for just $210.

Unlike most multimeters calibrated to read only
the true power content of sine waves, the
TECH 330 extends its true RMS capability to
give you accurate readings of both sine and
non-sine waveforms.

True RMS makes a significant difference in
accuracy when measuring switching power
supplies, flyback power circuits, SCR or TRIAC
controlled power supplies or any other circuit
generating a non-sine signal

The TECH 330 also accurately measures the
entire audio band up to 20 kHz. But that’s
not all you can expect from Beckman'’s
top-of-the-line multimeter.

Measurement Comparison Chart

Average
Responding
Meter

Beckman Correct
TECH 330 Reading

Waveforms
(Poak = 1 Volt)

Sine Wave
(s

Full wave Rectified Sine Wave
Half Wave Rectified Sine Wave
Square Wave

?rlangulnr Sawtooth Wave

You also get 0.1% basic dc accuracy, instant
continuity checks, 10 amp current ranges, a
separate diode test function, 22 megohm dc input
impedance, and an easy-to-use rotary switch.

With so much capability in hand, you'll be able
to depend on the TECH 330 for a long time.
That’s why Beckman designed it tough enough
to go the distance.

Enclosed in a rugged water-resistant case, the
TECH 330 can take a 6-foot fall onto concrete and
still perform up to spec. And to further ensure
reliable, trouble-free operation, the TECH 330
gives you 1500 Vdc overload protection, RF
shielding, 2000-hour battery life. gold switch
contacts, and fewer electronic components
to worry about.

Add another dimension to your world of
electronics. Visit your Beckman distributor today
for more information on the TECH 330 and
Beckman's complete line of digital multimeters,
starting at $120.

For your nearest distributor, or a free brochure:
CALL TOLL FREE
24 HOURS A DAY, 7 DAYS A WEEK
1-(800)-821-7700 (ext. 517)
in Missouri 1-(800)-892-7655 (ext. 517)

BECKMAN
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FORTH will soon be implemented for
the 8086, 6800, and LSI-11 systems.
$495. Address: FORTH, Inc., 2309
Pacific Coast Hwy, Hermosa Beach,
CA 90254 (Tel: 213-372-8493),

Stars on Your Screen. Comp-U-
Sky is a high-resolution graphics pro-
gram for Apple computers that inter-
acts with the user via text and game
paddles to locate, identify, and pro-
vide information on stellar objects. It
requires 48K of memory, Applesoft in
firmware, and one disk drive. It pre-
sents a display of eight directions and

directly overhead. The viewing “eye”
can be changed from the North Pole
to a South Sea isle. The program ad-
justs for latitude and longitude, view-
ing time and date, including earth
precession. Right ascension and decli-
nation are provided for all objects in
the tables. Constellations, planets,
sun, moon, and stars are presented in
high-resolution graphics. A calcula-
tion utility is provided for performing
equatorial, ecliptic, horizontal and
precession conversions. $39.95 on
diskette. An advanced version having
multiple star tables is $79.95. Ad-

You can extend the useful-
ness and data entry speed
of your computer by giving it
the graphics and menu ca-
pabilities of the Bit Pad One
digitizer.

With the Bit Pad and
proper software, you can
generate schematic dia-
grams; describe sales
curves to your computer; enter alphanu-
meric information by merely touching
printed letters on a menu, or enter order or

Now, Bit Pad One"

digitizer makes it easy to add
graphics capability
to your computer!

your computer’s abilities. We'll gladly
send you alist of distributors who have the
Bit Pad One.

inventory information by
merely checking boxes on
printed forms.

Bit Pad One comes
complete with stylus, spe-
cially designed plug-in
§ interface and power

supply.
] If you don’t have a digi-
tizer, you are restricting

Summagiaphics®
: cofporation

35 Brentwood Avenue, Fairfield,
CT 06430, (203) 384-1344
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dress: Scharf Software, Box 18445,
Irvine, CA 92713 (Tel: 714-557-
9206).

Heath Source Codes. The Heath
Company is offering source codes for
its internally developed systems soft-
ware and firmware. Source codes re-
leased include Cassette Assembler,
Debugger, Editor, BASIC, and
HDOS. Also being offered are firm-
ware for the H-17 and H-89 disk con-
trollers as well as the firmware used
by the H-19 terminal. $25 per listing,
except HDOS at $195. The H-19
code includes code on diskette and
character generator ROM. All prod-
ucts remain copyrighted. Address:
Heath Company, Dept. 350-390, Ben-
ton Harbor, MI 49022,

Pencil Sharpener. This program
(Pencil Sharpener) turns the powerful
Electric Pencil II into a complete
word processing system. A letter or
announcement is created using the
Pencil and saved on disk. The Pencil
Sharpener is told the name of the data
file that contains the names, ad-
dresses, phone numbers, order infor-
mation, etc. The Sharpener will then
replace key words in the letter with
the appropriate items of information
and print a personalized letter using
the Electric Pencil. Hundreds of let-
ters can be processed. It also includes
utility routines to set up data files
using standard mailing list or BASIC
programs, You can even configure
your system to print subscripts, super-
scripts, dual fonts, etc. $195. Address:
Software Hows, MicroDaSys, Box
36275, Los Angeles, CA 90036 (Tel:

-213-731-0877).

Durango F-85. CP/M for the Du-
rango F-85 system can support up to
four floppy drives and enables this
system to accept BASIC, COBOL,
PASCAL, word-processing systems,
communication software such as
BSTAM, and almost all accounting
packages. $170. Address: Lifeboat
Assoc., 1651 Third Ave., New York,
NY 10028 (Tel: 212-860-0300).

Job Cost System. The “Project
Boss” for the TI 99/4 computer is a
disk-based program to assist the proj-
ect manager and consultants on con-
struction jobs in the financial man-
agement of individual projects. Job
cost, estimates, bids, or budgets can
be prepared. The software allows a
flexible accounting system for individ-
ual jobs, and preparation of reports on
the budget, costs to date, current esti-
mated completion costs, and variances
from the projected costs. The system
requires three disk drives and a print-
er. It is also available for the Apple
and TRS-80. $94.95. Address:
Charles Mann and Assoc., 7594 San
Remo Trail, Yucca Valley, CA 92284
(Tel: 714-365-9718).

POPULAR ELECTRONICS
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Popular Electronics lests

Sony’s 19" KV-1915/ 1914
Color TV

-
-
=
-
=

Features a noise-free picture and convenient serviceability

CLOSE look at Sony's 1980-
1981 TV receivers in comparison
to Trinitron models of previous years
reveals salutary changes. A typical
example of this upgrading is seen in
the intermediate 19-inch KV-1913/
1914 chassis, which has a suggested
retail price of $579.95. Unlike its pre-
decessors, this chassis is amenable to
servicing. Central to this serviceabili-
ty is its single-board construction,
with plug-in connections to the tuners,
deflection yoke, audio section—and
just about everything else.
This chassis contains a half-dozen
integrated circuits that provide fea-

DECEMBER 1980

tures such as noise cancellers in both
sync and intermediate-frequency am-
plifiers, a sharp band-skirt surface
acoustic wave (SAW) filter, a pream-
plifier between tuner and i-f’s, and
push-pull audio output. Only 23 dis-
crete transistors are used throughout
the entire chassis; seven are in the
receiver’s unitized tuners. High-volt-
age holdown, sensible dc regulation,
nonflammable resistors in strategic
locations, and a 5-ampere line fuse
appear to do a good job of overall pro-
tection, too. There’s even a power-on
indicator.

Sony’s color-TV hallmark, the

www americanradiohistorv com

Trinitron picture tube, complete with
three cathodes, four sets of grids, and
four high-voltage plates for horizontal
static convergence, is a prominent fea-
ture in this receiver. In the past, the
Trinitron required a fairly large para-
bolic waveform synchronized with
horizontal scan for dynamic conver-
gence, which was added to the dc volt-
age applied to the outer deflection
plates. Now, apparently, horizontal
static control on the high-voltage out-
put assembly is pretty much dc, with
vertical and horizontal dynamic con-
vergence executed pr.ncipally by vari-
able (ring) position magnets on the
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neck of the CRT and the defiection
yoke itself. Also, the little purity mag-
nets scattered here and there around
the picture tube are no longer needed.

The unified uhf-vhf tuner in this re-
ceiver has twin 3SK76 r-f MOSFETs
for U/V amplifiers, common-base uhf
oscillator and diode mixer, and output
driver. Automatic gain control (agc)
and automatic fine tuning (aft) are
equally applied to each. Sony, howev-
er, clings to discrete voltage tuning via
potentiometers, with no phase-locked
loop (PLL) involved.

HE simplified block diagram opposite
Tshows signal flow and dc voltage ori-
gins in the KV-1913 chassis.

Video here is apparently envelope
(diode) detected in /C201, since no tank
circuit is evident, and is routed to the base
of less-than-unity-gain  amplifier/driver
Q202 for both chroma and luminance am-
plifiers. On the way, broadband luminance
passes through delay line DL307 so that it
reaches blue, green, and red output ampli-
fiers Q701, Q702, and Q703 at the same
time as narrow-band recovered color does.
These luminance signals are buffered and
then LC and LR coupied to both contrast
and '‘sharpness’’ portions of /IC301.

Sharpness controls are ordinarily RC or
RLC limiting networks that either roli-off
high frequencies (and internal noise) or ac-
tually change low- and high-frequency
peaking to balance or compensate noisy
conditions. Sony's system depends on
RLC series-resonant networks with low-
pass filtering in the IC sharpness amplifier.
Gain of the sharpness amplifier is con-
trolled by a variable dc voltage through the
SHARPNESS potentiometer. These passive
circuits, however, are separate from the
3.58-MHz trap (not illustrated) situated just
before the luminance delay line. This high-
pass, constant-K T network keeps chroma
out of the monochrome channel but limits
luminance bandpass at the CRT to 3 MHz.
Contrast is subsequently gain-controlled by
a PICTURE potentiometer that is ganged to
the color control circuits, resulting in com-
posite video passing into a dc-referenced
black pedestal clamper (via the BRIGHTNESS
controt) and then to the RGB amplifiers.

Chroma enters /C3071 through a tuned
bandpass transformer that permits 3.58-
MHz burst (color sync) and double-side-
band-transmitted | and Q chroma to be pro-
cessed by the bandpass amplifier between
3.08 and 4.08 MHz. Chroma is phase
shifted some 30° tothe R — YandB — Y
axes, after which, it is detected and gain-
controlied by an automatic color control
(acc) circuit that derives its voltage swings
from color-burst amplitudes and is, in turn,
manually controlled by the potentiometer at
pin 16. With no color information present,
the automatic color killer (ack) conducts
and cuts off the color output.

Comments. This newly designed
Sony receiver, including its curved-
face Trinitron picture tube, is a full
contender for the quality US. TV
market. As can be seen in the top
trace of Fig. 1, i-f bandpass is a full
3.5 MHz (about 6 dB down at 4
MHz) at the video detector. By the
time we reach the CRT, however,
bandpass has contracted to 3 MHz.
This shows in the bottom trace, along
with preshoots and overshoots from
the video detector, the result of at-
tempts to sharpen scene transitions.

Dc voltage regulation for the
+135- and 12-volt sources is very ac-
ceptable, but at 90%, high voltage is
not quite as stable. The audio section
performed well. Its limits (—3 dB
points) are 100 Hz and 8 kHz, with
some boost in evidence between 100
Hz and 1 kHz. Input power for the
entire set (some 70 watts with signal
inputs) is considerably lower than the
average 90 to 110 watts drawn by
U.S. receivers. The 46-dB measured
signal/noise ratio is also remarkable
and is a major reason why Sony’s 3-

HOW IT WORKS

The acc detector, ack pedestal clamp,
and burst gate are all keyed by a horizontal
sync pulse through pin 20. The automatic-
phase control (apc) comparator Ccircuit
also keys in the same way, and develops a
correction voltage from broadcast burst to
correctly sync the 3.58-MHz oscillator at
3.579545 MHz.

The HUE control (also dc) becomes an
operator-selectable variable so that the
3.568-MHz oscillator’s phase reference out-
put can be changed some 30° on either
side of center setting to compensate for
tint variations in broadcast transmissions.
Red minus luminance (R — Y) and blue mi-
nus luminance (B — Y) references, sepa-
rated by a 70° to 90° phase-shifting net-
work, then key the RGB — Y synchronous
demodulators that develop all the large ar-
eas of color required to produce saturated
and pastel-shaded pictures.

Luminance from the pedestal clamp next
enters the RGB amplifiers, where it mixes
with demodulated chroma and forms red,
blue, and green outputs for the finai power
amplifiers and cathodes of the picture
tube. During horizontal retrace, the RGB
amplifiers are blanked to prevent noise and
interference from reaching the screen.

Following luminance, chroma, and other
signal circuits, the next most important
function in any TV receiver is synchroniza-
tion, which is accomplished in this receiver
by IC501.

In this receiver, the sync separator and
another noise canceller are supplied di-
rectly from the Q202 video amplifier,
whose output goes to /C307 and the video
sync separator and horizontal automatic-
frequency control in /C501. Diode D501
samples and conducts some of the hori-
zontal pulse from flyback transformer 75071,
delivering this to the horizontal sawtooth
generator, which generates a voltage
ramp. Incoming horizontal sync pulses
‘ride” this ramp positively and negatively
so that the horizontal frequency control
supplies a dc correction voltage to the hor-
izontal oscillator to keep it operating at
15,734 Hz and in phase with the transmit-
ted signals.

The vertical sync separator integrates
the much slower vertical sync pulses
through an external RC network and times

www americanradiohistorv com

the vertical oscillator so that it maintains a
59.94-Hz repetition rate. Vertical hold and
size controls are simply dc biases for their
respective oscillator and amplifiers. The
ensuing sawtooth generator aids in charg-
ing and discharging a capacitor to form a
direct-drive ramp for the discrete vertical
output, which has pincushion correction
built into the sweep via Q503 and T502.
Vertical outputs drive the vertical deflec-
tion coils.

Similarly, horizontal outputs deliver pow-
er to horizontal deflection coils and hori-
zontal output transformer to generate high
voltage and the additional B+ voltages re-
quired by the receiver. The 25-kV anode
voltage is developed through the series
diodes in the secondary coils of the output-
flyback transformer. From the lower wind-
ings, an automatic brightness limiter moni-
tors flyback current and places restraints
on pedestal clamp gain in /C307 to prevent
runaway CRT-beam current. Current drive
for the horizontal-output stage Q907 is pro-
vided by T507. The 950 volts dc developed
by D513 is used for CRT focus and screen-
control adjust potentiometers on the CRT
board. These voltages are developed ini-
tially as current pulses when the flyback
cycle collapses. Then a damper diode
across the horizontal-output transistor con-
ducts and current reverses in T503, pro-
ducing large pulses that are rectified after
selection from the various flyback taps.

High voltage, as shown, comes from the
secondary and is rectified and used for
both convergence (CV) and high voltages
(HV). Low voltage in this receiver is ob-
tained, after rectification and filtering, di-
rectly from the ac line without use of an iso-
lation transformer. As incoming ac passes
through r-f suppression coils 76071 (not
shown), degaussing coils L9071 and L902
produce an electromagnetic field that re-
aligns any disturbed flux in shadow or slot
mask metals. After a few milliseconds, de-
gaussing current heats up a temperature-
dependent resistor (TDR) and is shut off.
Then the bridge rectifiers conduct, giving a
main output of + 135 volts, regulated by a
pair of complementary series-pass transis-
tors, a divider and error amplifier reference
source that controls the discrete series-
pass transistors. '

12
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video

MODEL KV-1913/1914 RECEIVER LABORATORY DATA

Parameter Measurement
Tuner/receiver sensitivity vhf: —64 dBm
(Min. signal for snow-free picture): uht: —56 dBm

Voltage regulation
(Line varied from 105 to 130 V
with r-f signal input):
Luminance bandpass at CRT:
S/N at CRT:
Horizontal overscan:
Audio bandpass (3 dB down):

Chassis power requirements
(signal applied):

Low voltage: 12-V supply—99%
135-V supply —95%

High voltage: 25-kV supply —980%

3 MHz

46 dB

16%

1 Hz to 7.8 kHz (boosted

between 100 Hz and 1 kHz)
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MHz CRT bandpass can compete
with other receivers that have some-
what better color and wideband lumi-
nance response. To the eye, the pic-
ture appears exceptionalily clean.

As for color, the video-detector and
CRT waveforms (Fig. 2, upper and
lower traces, respectively) are repre-
sentative of what you should find be-
tween 3.08 and 4.08 MHz—the I and
Q shiftedtoR — Y, B — Y 0.5-MHz
(2X) double sidebands. There’s no
undue oscillation. Sine waves out of
the video detector are well-formed
with adequate separation, and the mi-
nor ‘“‘garbage” in the 3.08-MHz left
portion at the CRT is within normal
bounds. The vector in between, how-
ever, isn’t as uniform as it might be,
especially with respect to symmetry.
The first, second, and ninth petals,
starting from top left, should ideally

MUTTIRORST | |

Fig. 1. I-f bandpass at video
detector is a full 3.5 MHz but
only 3 MHz at the CRT.

’3.MHz,4§ at CRT

Fig. 2. Swept chroma at video
detector and output
vector representation.

be as oval as the other seven. The
angle of demodulation between the
third (R — Y) and sixth (B — Y)
petals seems to be just a little more
than quadrature (90°). This will tend
to spread fleshtones somewhat more
than usual. One point in the KV-1913
receiver’s picture reproduction that
we observed is that, when the reds are
excited by NTSC or gated-rainbow
generators, they tend toward orange
rather than the pink tones. This possi-
bly results from different tube phos-
phors often used in Japanese sets.

On the positive side, this chassis
shows excellent convergence (the
Trinitron tube, of course) and good dc
restoration, the latter providing good
“blacks.” Furthermore, the 14-posi-
tion finger-touch tuner is particularly
convenient.—Stan Prentiss

CIRCLE NO. 102 ON FREE INFORMATION CARD
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WHY CUT? WHY STRIP? WHY SLIT?
WHY NOT..

e
JUSY W

e AWG 30 Wire

@ .025” Square Posts

@ Daisy Chain or Point To Point

@ No Stripping or Slitting Required
.JUST WRAP ...

@ Built In Cut Off

@ Easy Loading of Wire

@ Available Wire Colors:
Blue, White, Red & Yellow

%
&2

JUST WRAP Wire-Wrapping
N )! 1 , N )

[
4

U.S.A.FOREIGN
PATENTS PENDING

(G 1

JUST WRAP TOOL WITH ONE 50 FT. ROLL OF WIRE

COLOR PART NO. U.S. LIST PRICE
BLUE JW-1-B $14.95
WHITE JW1W 14.95
YELLOW JW1Y 14.95
RED JW-1R 14.95

REPLACEMENT ROLL OF WIRE 50 FT.
BLUE RJW-B $ 298
WHITE RJW W 2.98
YELLOW RJW Y 2.98
RED RJW R 2.98
JUST WRAP-UNWRAPPING TOOL

{ JUW-1 $ 3.49

OK MACHINE & TOOL CORPORATION 3455 CONNER ST,

BRONZX, N.Y. 10475 (212) 994-6600/TELEX 125091

*MINIMUM BILLING $ 25.00/ADD SHIPPING CHARGE $ 2.00/ NEW YORK CITY/STATE RESIDENTS ADD APPLICABLE TAX.
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Bearcat® SCANNER
SALE!! Bearcat® =

CHECK OUR PRICES AND YOU WILL :
SEE WHY FOR THE PAST 10 YEARS WE

HAVE SOLD THOUSANDS OF SCANNERS

EVERY YEAR TO SATISFIED CUSTOMERS ~$336°°
ACROSS THE USA. onty

Bearcat 250 AC/DC Digital Crystalless Scanner—é Bands—50 Channels ... ......... $259.99
Bearcat 220 AC/DC Digital Crystalless Scanner—7 Bands with Aircraft—20 Channels . 259.99
Bearcat 300 AC/DC Digital Crystalless Scanner—7 Bands with Aircraft—50 Channels . 336.99

Bearcat 3 Hi-Lo Crystal Scanner—AC/DC—8 Channels .......................... 105.99
Bearcat 12 Hi-lo UHF Crystal Scanner—AC/DC 5 Band—10 Channels ............. 114.99
Bearcat 4-6 Thin Scan Hi-Lo UHF Pocket Scanner—é Channels .................... 114.99
Bearcat SPHL Hi-lo 4 Channel Pocket Scanner ................. ... .. ... ........ 94.99
Bearcat 160 Digital Crystalless Scanner—AC only—35 Band—16 Channels ... ........ 189.99
Bearcat 210 Digital Crystalless Scanner—AC/DC—6 Band—10 Channels ........... 199.99
Bearcat 5 Crystal Scanner—AC only—8 Channels—4 Band ...................... 89.99
Bearcat 211 Digital Crystalless Scanner—6 Band—AC/DC—18 Channels . .......... 224.99
Bearcat 210 XL AC/DC Digital Crystalless Scanner—& Band—18 Channels ........ .. 214,99
FBE—Betty Bearcat Frequency Directory Eastern USA Edition...................... 12.95
FBW—Betty Bearcat Frequency Directory Western USA Edition .................... 12.95
Bearcat SP50 AC Adapter for Pocket Scanners . .. ......... .o 8.99
Bearcat SP51 Battery Charger for Pocket Scanners.............................. 8.99
B-7 Package of 4 Double AA Ni-Cad Batteries for SPHL .. ....................... 7.99
B-4 Package of 4 Triple AAA Ni-Cad Batteries for Thin Scan ..................... 9.99
B-5 Replacement Memory Battery for BC210 . ....... ... ... . ... . ... ... ... 3.99
Bearcat A-20 Replacement Telscopic Antenna for Base Scanners ................... 4.95
Monitor Crystal Certificate for all Crystal Scanners ............................. 2.95
Bearcat B-45 External PA Speaker ....... ... .. ... ... 14.99
Bearcat SP-58 Carrying Case for Thin Scan ......... ... .. .. ... .. ..., 11.99

Bearcat' 220

Order direct from this advertisement. Major credit cards accepted (min.
$15.00), COD's $2.00 extra. Add $3.00 per scanner shipping charge —
$1.50 minimum for accessories. Certified checks, credit card, and COD
orders shipped same day. Personal checks allow 3 weeks for clearance.
All orders shipped by United Parcel. NYS residents add 7% sales tax.
Shipping charges additional outside continental 48 states.

SEND NAME & ADDRESS FOR
FREE CATALOGUE WITH FULL DESCRIPTIONS

oy 259
SCANNER WORLD, USA

10 New Scotland Ave.
Albany, New York 12208
518-436-9606

CIRCLE NO. 54 0N FREE INFORMATION CARD
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Hitachi D-3300M Stereo Cassette Deck

Features Automatic Tape Response System
to set optimal recording parameters

HE Hitachi D-3300M is a three-

head, two-motor cassette deck fea-
turing the microprocessor-controlled
ATRS (Automatic Tape Response
System) developed by Hitachi and
used in a slightly different form in
its top-of-the-line Model D-5500M.
Although some of the convenience
features of the D-5500M have been
deleted from the lower-priced D-
3300M, in their essentials the two ma-
chines are very much alike.

The D-3300M has metal-tape re-
cord/play capability, a double Dolby
system for monitoring off the tape
with correct frequency response and
noise levels, solenoid-operated tape
transport functions, and fast-acting
fluorescent peak-level indicators that
hold readings above 0 dB for an ex-
tended time.

Some unusual operating modes,
such as auto rewind PLAY/STOP. are
found in the recorder. It can be set to
automatically rewind a tape at the
end of play and stop when the begin-
ning has been reached or go into PLAY
and repeat the tape indefinitely,
There is also a conventional memory
rewind that stops the tape when the
index counter returns to a 000. The D-
3300M can be controlled from an ex-

DECEMBER 1080

ternal clock timer in the power line for
unattended recording or playback.
The Hitachi D-3300M is 17"W X
10"D X 6!2""H and weighs 1812
pounds. Suggested list price is $700.

General Description. In most re-
spects, the front-loading D-3300M
presents a conventional appearance,
with light touchbuttons below the cas-
sette door controlling the transport
through solenoids. Colored lights
above the buttons show the selected
mode of operation. A REC MUTE but-
ton kills the incoming signal to the
recording circuits while it is held in.
This allows material to be convenient-
ly deleted from a recording.

Although they are electrically and
magnetically distinct, the record and
playback heads of the D-3300M are
housed in a single case. Separate line
and microphone input record-level
controls are provided, and the two
sources can be mixed. Each control is
actually a pair of clutch-coupled po-
tentiometers for individual channel-
level adjustment. Playback level is
controlled by a single knob.

The fluorescent peak-level indica-
tors—a pair of horizontal lines
formed of closely spaced luminous

wWwWwW americanradiohistorvy com

segments—are calibrated from —20
dB to +6 dB and respond very rapidly
to program peaks. Pressing PEAK
HOLD causes the maximum level
above 0 dB to be displayed until the
button is pressed a second time, or the
recorder is shut off.

Most novel among features of the
Hitachi D-3300M is the Automatic
Tape Response System (ATRS). To
use it, one first selects the basic tape
type by pressing one of four pushbut-
tons. They are marked UD-ER (NOR),
up-ex (CrO,), FeCr, and METAL. In
general, ferric tapes will use the NOR
setting, while ferricobalt or chromi-
um-dioxide tapes take the CrO, set-
ting. A green light in the center of
each button glows when it is active.

Next the machine is put into the
REC mode and the button marked
TEST is pressed. The automatic test se-
quence begins and, after about 10 sec-
onds, the tape rewinds to the start of
the test section and the machine stops.
At this point, the red light in the cen-
ter of the TEST MEMORY button comes
on, signifying that optimal parame-
ters of bias, record level, and equali-
zation are stored in the computer’s
memory. If desired, the recording can
be made without further use of the
ATRS controls. The data is retained
in the memory, even with power off,
with the aid of two silver cells,

Alternatively, one can store the
computer-derived information in a

(Continued on page 130)
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At CIE, you get
clectronics
carcer
training
irom
specialists.

If you’re interested in learning how to fix air
conditioning, service cars or install heating systems —
talk to some other school. But if you're serious

about electronics...cven earning an Associate Degree...
come to CIE —The Electronies Specialists.

e B i

Special Projects Director
Cleveland Institute of Electronics

POPULAR ELECTRONICS
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y father always told me that
there were certain advan-
tages to putting all your eggs in one
basket. “John,” he said, ‘“learn to
do one important thing better than
anyone else, and you'll always be
in demand.”
I believe he was right. Today is
the age of specialization. And I
think that’s a very good thing.
Consider doctors. You wouldn’t
expect your family doctor to perform
open heart surgery or your dentist to
set a broken bone, either. Would you?
For these things, you’d want a
specialist. And you’d trust him. Be-
cause you'd know if he weren’t any
good, he’d be out of business.

Why trust your education
and career future to
anything less than a
specialist?

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

FACT: CIE is the largest inde-
pendent home study school in the
world that specializes exclusively
in electronics.

We have to be good at it because
we put all our eggs in one basket:
electronics. If we hadn’t done a good
job, we’d have closed our doors
long ago.

Specialists aren’t for
everyone.

I'll tell it to you straight. If yvou
think electronics would make a nice
hobby, check with other schools.

But if you think you have the
cool—and want the training it takes
—to make sure that a sound blackout
during a prime time TV show will be
corrected in seconds —then answer
this ad. You'll probably find CIE has
a course that’s just right for you!

At CIE, we combine
theory and practice. You
learn the best of both.

Learning electronics is a lot
more than memorizing a laundry list
of facts about circuits and transis-
tors. Electronics is interesting be-
cause it’s based on some fairly recent
scientific discoveries. It’s built on
ideas. So, look for a program that
starts with ideas —and builds
on them.

That’s what happens with CIE’s
Auto-Programmed® Lessons. Each
lesson uses world-famous
“programmed learning” methods to
teach you important principles. You
explore them, master them com-
pletely.. . before you start to
apply them!

But beyond theory, some of our
courses come fully equipped with
the electronics gear to actually let
you perform hundreds of checking,
testing and analvzing projects.

In fuct,depending on the course
vou take, you'll do most of the basic
things professionals do every day—
evenuse a Digital Learuing Laboratory
to apply the digital theory essential
today to keep pace with clectronics
in the cightics.

DECEMBER 1980

Plus there’s a professional quality
oscilloscope you build and use to
“see” and “rcad” the characteristic
waveform patterns of electronic
cquipment.

You work with experi-
enced specialists.

When you send us a completed
lesson, you can be sure it will be
reviewed and graded by a trained
clectronics instructor, backed by a
team of technical specialists. If you
need specialized help, you get it fast
... in writing from the faculty spe-
cialists best qualified to handle
your question,

People who have known
us a long time, think of us
as the “FCC License
School.”

We don’t mind. We have a fine

record of preparing people to take . ..

and pass. .. the government-
administered FCC License exams.
In fact, in continuing surveys ncarly
4 out of 3 of our graduates who take

the cxams get their Licenses. You
may alrcady know that an FCC
License is needed for some carcers
in clectronics —and it can be a
valuable credential anytime.
Associate Degree

Now, CIE offers an Associate in
Applied Science Degree in Electronics
Engincering Technology. In fact,
all or most of every CIE Career
Coursc is directly creditable
towards the Associate Degree.

Find out more?! Mail this
card for your FREE
CATALOG today?

If the card is gonge, cut out and
mail the coupon.

I'll send you a copy of CIE’s
FREE school catalog, along with a
complete package of independent
home study information.

For vour convenience, I'll try to
arrange for a CIE representative to
contact vou to answer any questions
vou may have.

Remember, if vou are serious
about learning clcetronics. . . or
building upon vour prescent skills,
vour best bet is to go with the elec-
tronics specialists — CIE. Mail the
card or coupon today or write CIE
(and mention the name and date of
this magazine ), 1776 East 17th
Strect, Cleveland. Ohio 44114,

Pattern shown on oscilloscope screen is simulated.

r-----------------l

Cleveland Institute of Electronics, Inc. PE-28

1 Cl

Print Name -

www americanradiohistorv com

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

[ YES... John I want tolcarn from the specialists in clectronics — CIE.
Send me my FREE CIE school catalog — including details about the Associate
Degree program — plus my FREE package ol home study information.

Address Apt.

City I

State -~ B _Zip.

Age Phone (arca code) S

Check box for (1L Bill information: Veteran Active Duty

Mail today? RE-83
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(Continued from page 125)
memory assigned only to the tape-
type button that was used for the
ATRS operation. This releases the
TEST MEMORY for use with another
type of tape. To load this data into the
regular memory, it is only necessary
to press in TEST MEMORY and the adja-
cent MEMORY button in that order,
holding both in and releasing TEST
MEMORY first. From that point on,
touching the tape type button will op-
timize the recorder for that particular
tape formulation. The information as-
signed to each button can be changed
at any time by running another tape
through TEST and loading the TEST
MEMORY into MEMORY.

"~ A window next to the buttons con-
tains red lights that illuminate in rap-
id sequence to show which test fre-
quency (1, 7, or 15 kHz) is being used
at any time during the ATRS opera-
tion. A fourth light (BATT) shows that
the memory batteries are installed
and operating properly; if the bat-
teries become weak or are absent, this
light flashes.

In the automatic test, the computer
first records a 1-kHz standard level
tone on the tape and checks the play-
back level. If the primary tape selec-
tion is incorrect, or if the leader tape
is passing over the heads, the red light
in the TEST button flashes, indicating
an error,

If the correct tape type has been
selected, the machine’s logic circuits
vary the bias current in 32 steps, not-
ing which value gives the maximum

130

playback level as the bias is increased,
and again as it is decreased. The aver-
age of those two bias values is stored
and used for the following tests. Next,
the recording level is varied in 32
steps (0.25 dB per step) to find the
value that gives a correct playback
level at 1 kHz. Then, frequencies of 7
kHz and 15 kHz are recorded in turn,
with the computer adjusting equaliza-
tion in 32 steps to obtain uniform out-
put at all three frequencies.

Since there is some interaction be-
tween these adjustments, the entire
process is repeated two more times be-
fore the parameter settings are stored
in TEST MEMORY. During the tests, the
turns of the tape hubs are monitored
by the computer so that the tape is
rewound to where the test began.

When the stored data is transferred
to the individual tape memories, it is
available at any time the associated
buttons are pressed. This transfers the
information in S-bit data units to the
peripheral circuits, establishing bias,
level, and equalization.

Although the D-3300M lacks the
wireless remote-control feature of the
D-5500M, it has an optional cable-
connected remote-control unit that
operates all the transport functions

Laboratory Measurements. For
our bench tests we used Maxell UD-
XLI for NOR, Maxell UD-XLII for
CrO,, Sony Duad for FeCr, and TDK
MA-R for metal tape. Frequency re-
sponse at —20 dB was virtually iden-
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tical for all the tapes, typically +2 dB
from 35 to 20,000 Hz, with a slightly
depressed output above 10 kHz and a
falling response below 50 Hz. Differ-
ences between the tapes became more
apparent in measurements taken from
a 0-dB record level. Here, the two
Maxell tapes showed a falling re-
sponse above 8 kHz, which intersected
the —20-dB response curve between
15 and 20 kHz. The Duad tape re-
sponse began to fall off at 4 kHz, but
it did not meet the —20-dB curve un-
til 18 kHz. Not surprisingly, the TDK
MA-R metal tape wasflat to 10 kHz,
falling off moderately to —8 dB at 20
kHz, where it was till 12 dB above the
— 20-dB response.

Dolby tracking was fairly good at
levels of —20 and —30 dB, with re-
sponse changing by no more than 2 dB
at any frequency when the Dolby sys-
tem was turned on. At —40 dB the
tracking was nearly perfect. The
switchable MPX filter had no effect
on the response up to 15,000 Hz, but
attenuated the 19,000 Hz response by
at least 30 dB.

Playback frequency response was
measured with BASF (DIN) and
TEAC 116SP test tapes (for the 120-
and 70-microsecond playback charac-
teristics respectively). Both responses
were well within + 1 dB over the full
range of the tapes (from 30 or 40 to
10,000 Hz).

A 0-dB recording indication re-
quired a line input of 71 to 72 mV at 1
kHz, the corresponding maximum
playback level was between 0.49 and
0.70 V, depending on the tape (the
Duad gave the lowest output and UD-
XLI the highest). Microphone sensi-
tivity for 0 dB was 0.82 mV; overload
occurred at 62 mV,

Third-harmonic distortion in the
playback of a 1-kHz tone recorded at
0 dB was between —37 and —44 dB
(1.4 t0 0.63%) depending on the tape.
Metal tape gave markedly lower dis-
tortion than any of the others. The
input level that gave 3% distortion in
the playback was about +2 to +2.5
dB for the ferric tapes, +5.5 dB for
the Duad tape, and +6.5 dB for metal
tape. Referred to that level, the un-
weighted signal-to-noise ratio (S/N)
in the output was 54 to 55 dB with all
the tapes except UD-XLI (NOR)
which measured 50.5 dB. Using the
Dolby system and CCIR/ARM
weighting, the NOR tape gave a 60.5-
dB S/N reading; UD-XLII, 64.5 dB;
metal, 65.8 dB; and the Sony Duad
(FeCr), 66.7 dB. Noise increased by
only 2.5 dB through the microphone
input at maximum gain.

The fluorescent “meters” respond-
ed with exactly correct “vu” ballistic
characteristics, and their 0-dB indica-
tions corresponded with the 200-
nWb/m standard Dolby level. Tape
speed was 0.75% slow, and in the fast-
wind speeds, a C60 cassette was
moved from one end to the other in 92
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seconds. Flutter was extremely low,
meeting Hitachi’s specification of
0.023% wrms. A weighted peak
(CCIR) reading reached 0.04%.
These are excellent flutter data.

User Comment. The short ATRS
cycle time of about 10 seconds makes
it perfectly practical 1o use it before
making any recording. instead of us-
ing a set of previously stored data in
one of the tape memories. This also
has the advantage of compensating
for any possible batch-to-batch differ-
ences in tape properties.

One demanding test of a cassette
deck’s fidelity is to record FM tuner
interstation noise and compare the
playback with the incoming signal.
This had to be done via the amplifier’s
tape monitor switch, since the
“source” playback from the tape deck
was slightly brighter than the incom-
ing signal. Playback from the D-
3300M was almost perfectly accurate
with UD-XLII tape, even ata —6-dB
recording level—and very nearly as
good at 0 dB! UD-XLI performed
nearly as well. Sony Duad gave a dis-
tinctly duller sound than either ferric
tape in this test, and the TDK MA-R
playback was slightly brighter than
the incoming signal, even at levels of O
dB or higher! This recorder proved it-
self capable of making highly accu-
rate recordings of just about any pro-
gram one might encounter. With re-
cords and FM broadcasts, it was audi-
bly perfect in its reproduction of the
original program.

Although everything on the D-
3300M worked with total smoothness
and freedom from ‘‘bugs’, one must
practice with this machine in order to
use it with confidence. For example,
the procedure for making the ATRS
alignment and storing it in memory is
not at all obvious from the control
markings. It is necessary to read the
manual and make a few trial runs to
render it as automatic for the operator
as for the recorder. Also, the opera-
tion of the PAUSE button is somewhat
unusual. A momentary touch on the
button stops the tape, without disen-
gaging RECORD if it is in use. Howev-
er, to release PAUSE, the “play’ button
must be touched. It is not necessary to
use REC simultaneously, since the ma-
chine’s logic system will remember
that it was in the recording mode.

Since Hitachi’'s introduction of
ATRS, similar systems have appeared
in some competitive machines. All the
others we have seen sell for more than
the D-3300M, and to our knowledge
none can top its performance. This is
an excellent recorder that eliminates
tape characteristics from the record-
ing equations. Essentially, the only
differences between tapes as far as the
D-3300M is concerned are minor
variations in residual noise.—Julian
D. Hirsch
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Popular Electronics Tests

Ohio Scientifics Challenger
Model C4P-MF Microcomputer

N ITS capabilities alone, Ohio

Scientific would have been justi-
fied in naming the Challenger Model
C4P-MF microcomputer the “I/O
Machine.” An outgrowth of the basic
Model C4P, a $698 computer, the MF
version reaches new dimensions of
utility through its numerous input/
output provisions and other useful
special features.

The rear panel tells much of the
story. It has 16 parallel /0 lines, RS-
232 ports for a 300-baud modem and
a 300/1200-baud printer, an interface
for fire and intrusion detectors, a real-
time clock, and an accessory bus con-
nector for an external 48-line 1/0
board, PROM blaster or whatever.
And there’s a GT option that nearly
doubles the C4P-MF’s speed, which is
already twice that of the basic C4P.
Also, the C4P-MF uses a mini-floppy
for mass storage, in contrast to the
cassette used in the C4P. In addition,
the computer has keypad interfaces,
joystick interfaces, voice and music
generation, a built-in audio amp, an
ac remote-control interface, and a
full-color display system,
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As it comes, the C4P-MF incorpo-
rates a single mini-floppy drive (with
BASIC on disk) and a minimum of
24K of RAM. Moreover, it can be
expanded to 48K RAM and two mini-
floppy drives. With its 53-key key-
board, the computer main frame is no
larger than an office typewriter
(172" W X 161/4”"D X 412""H). The
disk drive measures 1412"W X 10"'D
X 41" H. Suggested retail price is
$1799 for the 24K version, $2199 for
the 48K version.

Hardware Description. The C4P-
MF is built around a 6502A micro-
processor, the same one used in the
PET, Atari and Apple computers.
This CPU is known for its speed and
somewhat limited addressing modes.
In the OSI system, the clock rate is 2
MHz, slowed to 1 MHz during cycles
that reference the monitor ROM.

In its minimal configuration the
Challenger contains 24K bytes of
RAM. When the video display acces-
sory is included, an extra 2K bytes is
added to manage the screen. Since the
display area is memory mapped, it
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can be addressed as part of the main
memory and used by programs. OSI
advises that this will “mess up the dis-
play.” The 24K of RAM resides on a
separate pc board and is implemented
in 2114 static RAM chips. Static
RAM chips are not prone to the soft
errors sometimes found in dynamic
RAM chips. Therefore, circuitry for
error detection and correction is not
required. A socket for a 2716
EPROM, the largest the address lines
can handle, is provided on the CPU
board.

Mass Storage. A 54" disk drive
using  single-sided, single-density,
soft-sectored (one index hole) disk-
ettes provides mass storage for the
C4P-MF. Each diskette can hold
79,872 bytes, and a second drive can
be added as an option. No cassette
interface hardware is provided.

Display. A raster-type, convention-
al TV scan is used. The composite vid-
eo output from the computer is 1 volt
peak-to-peak. Source impedance is
about 22 ohms, and the manual rec-
ommends the use of a high-input im-
pedance monitor. The display is
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organized as 64 characters per line,
and 32 lines per screen. Under soft-
ware control, the number of charac-
ters per line may be reduced to 32 for
better legibility on an unconverted TV
receiver. The position of the display
on the raster is fixed, and although a
good horizontal margin is left, the ver-
tical margin is not enough to prevent
the top line from appearing “‘above”
the viewable screen. Some slight ring-
ing and overshoot can also be ob-
served in the display.

Characters are created in a matrix
eight dots by eight lines with the low-
est cell line blank, except when a de-
scender is used. As the lowest cell line
abuts the topmost line of the charac-
ter cell below it, the descender will
merge into the character below. Com-
mas and semicolons do not project be-
low the baseline of their cells.

The dot rate of 13.5 MHz requires
a monitor video bandwidth of 6.75
MHz for optimum display of 64 char-
acters per line. Such a bandwidth is
usually available from a monochrome
monitor and modified TV receivers in
which the 3.58-MHz (chroma) and
4.5-MHz (sound) traps have been by-
passed or disabled.

Of the total of 256 characters (in-
cluding space) contained in the char-
acter-generator ROM, 96 comprise
the full ASCII alphanumeric set. The
remaining 160 are patterns that can
be combined to create graphics. No
software-writable character set is
available, and no hardware is pro-
vided for cursor generation. BASIC
uses an underscore character that
cannot co-exist with another charac-
ter. A cursor effect is possible by set-
ting a color over one or more charac-
ters. This is subject to the limitations
imposed by the color subcarrier
(which can produce an annoying *‘dot
crawl” over a monochrome display).

The C4P-MF can, under software
control, be set to a color display mode,
in which each character position has a
four-bit color number (in memory)
associated with it. Three of the bits
specify the color (any of seven hues,
black, or the hue overlaid with black),
while the fourth bit specifies whether
the character or the background is to
assume the specified color. If the vid-
eo assumes the color, then the back-
ground becomes black, and vice versa.
Colors may be used in any order de-
sired. The color of the rightmost char-
acter background is continued to fill
the screen as the background color for
the entire raster.

This background color extends
right up to the following horizontal
sync pulse, which, at a width of 4.5
us, is within NTSC specifications. At
variance with the NTSC specifica-
tion, the 3.58-MHz color-reference
burst starts right at the trailing edge
of the horizontal sync pulse, rather
than with the slight (380-ns) delay
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specified by NTSC. Also, the color
burst has its negative peaks rather
than its zero level coincident with the
pedestal (back porch) of the horizon-
tal sync. Since the back porch is as-
sumed to be the blanking level and
there is no gap between the end of the
burst and the video line, there is no
blanking level “set-up™ reference. In
some receivers, this may cause poor
operation of the sync, agc and chroma
circuits.

Keyboard. A 53-key, typewriter-
like keyboard is used in the C4P-MF.
Layout is standard, with offset keys,
sloped profile, and matte keytops for
reduced reflections. Auto repeat is
provided.

Conventional alphanumerics use 42
keys, 8 are used for control functions,
and one is the *“‘break’ key that trans-
mits no character, but instead resets
the CPU. All keys are software de-
fined and any number of them can be
held down at once and detected. The
keytops are not marked with control
characters or characters such as left
arrow, right arrow, at-sign, etc. The
equivalencies of shifted characters
and their functions must be dug out of
the manual—where they are not
clearly given.

(14

offers easy entry
to the field

and lots of room
for exploration.”

To operate the system bootstrap,
one must depress the shift-lock key.
This may seem awkward, but it is a
valuable safety feature.

Input/Output. A serial communica-
tions port with two connectors, one for
a printer and the other for a modem,
serve the C4P-MF. Both cannot be
used at once. The voltage levels do not
meet RS-232 standards, but represent
a compromise between the need to in-
clude a separate negative power sup-
ply and the fact that most serial de-
vices can accept signals that range be-
tween 0 and +5 volts. RS-232 inputs
on some peripherals may include a
pull-up resistor to hold a disconnected
input in the high state. The low logic
level of the C4P-MF’s serial output is
produced by a resistor to ground, so
the current sourced by pull-up resis-
tors could produce a permanent
“high” indication.

The ACIA (a form of UART) used
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in the serial port will inhibit its trans-
mitter-empty flag if the CTS (clear to
send) signal is not presented to it. This
signal, supplied from the printer port
as the C4P-MF is shipped, can be
jumpered to a permanent “ready”
condition.

Baud rates are selected from a
range of 75 to 9600, and a 110-baud
setting is not provided (this precludes
use of a TTY as a hard-copy printer).
Only two baud rates (with one four
times the other) can be selected under
software control. As the unit is
shipped, the baud rates are 300 and
1200. Accuracy is 99.84%.

Two parallel ports driven by one
PIA (peripheral interface adapter)
are provided. By means of software,
the 16 bits can be independently con-
figured as inputs or outputs. Only
data bits are present and no strobe
bits that will set interrupts are pro-
vided. Thus, the program must test
the status of bits from the external
device to determine if a flag signal is
presented. This means that latching
and handshaking must be externally
performed.

The PIA outputs are capable of
sinking 1.6 mA in the low logic level
and sourcing 1.0 mA at 1.5 volts in
the high state. This restricts the maxi-
mum termination load to 1.31 kQ re-
turned to 2.5 volts. This does not per-
mit the use of terminated transmis-
sion lines for long interconnections.
Maximum cable length that can be
driven by these outputs is about 10
feet (3 meters).

In addition to the PIA, a set of buf-
fered data lines is brought out to a
socket on the rear panel that can be
connected to an external PIA (or its
equivalent). The sockets for these sig-
nals, as well as the PIA ports, are con-
ventional 16-pin DIP types suitable
for IC’s but not the most durable I/O
connectors.

Eight resistors, arranged in a divid-
er, form an eight-bit resistive D/A
(digital-to-analog) converter. These
resistors, accurate to within 5%, make
the smallest variation possible under
program control 0.4% (1 part in 255).
Output precision is 5%. Because of an
output coupling capacitor, low-fre-
quency response of the D/A is —3 dB
at 9.5 Hz. Conversion speed is limited
by program execution.

The D/A converter can be turned
off under software control and the
built-in tone generator turned on.
This generator, operating between 20
Hz and 20 kHz, provides a square
wave whose frequency is divided down
from that of a master oscillator using
any of 256 divisors selected via soft-
ware. Direct memory access (DMA)
is not possible with the C4P-MF,
since the address drivers are perma-
nently enabled.

The two joysticks provided in the
C4P-MF package are conventional in
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use in that their movement controls
that of an on-screen object, while de-
pressing the joystick button controls
another action. However, since tae
software keeps testing at the joystick
port at all times, and the two joysticks
are equivalent to an active keyboard
when out of their “neutral” positions,
false data can be incidentally input.
This can “bomb” the program before
it starts to run. The external 10-key
keypads are the equivalent of a con-
ventional numeric cluster as used in
many terminals and computers.

Also quite useful is the remote-con-
trol option (a modified version of the
BSR X-10 home wireless control sys-
tem), whose command console can
handle up to 16 channels of lights
and/or appliances. As supplied by
OSI, the package includes two mod-
ules for appliances and two for lights,
along with appropriate software. In
order to prevent remote-control inter-
rupts from wiping out BASIC pro-
grams that may be running, the first
statement of a remote-control pro-
gram should save the current BASIC
program on diskette. That way, its ex-
ecution can be resumed after the in-
terrupt is serviced.

Power Supply. The C4P-MF oper-
ates from 120 V ac and a separate
power line and switch are provided for
the disk chassis. Series-pass regulated
power supplies are used: two in the
C4P and one in the disk drive. The
supplies in the computer chassis were
loaded to 1.6 amperes of excess cur-
rent before their regulators automati-
cally shut down.

Both the C4P-MF and the disk
were powered from a variable auto-
transformer and the line voltage was
lowered at approximately 0.1-volt ac
per second to simulate a power-line
“brownout” condition. No ripple ‘ap-
peared on the video display until 85.3
volts rms was reached, and the pro-
gram—which was causing the head to
seek back and forth across the dis-
kette—stopped operating at 68.4 V.

Other System Factors. The C4P-
MF is provided with an internal four-
card bus structure in which three posi-
tions are occupied. In the fourth posi-
tion, a cable-adapter board blocks
some of the space ‘a circuit board
might occupy. The bus structure is
“nonstandard™ and there is no men-
tion in the manuals of plug-in cards
that are available for bus use. The
rear-panel I1/O connector allows con-
nection of three external PIA’s
through the AC-12 option that can in-
terface up to 48 bits in either input or
output operation. Since DMA is not
available, interrupts are generated
strictly on the CPU board and there is
no provision for I/O interrupts. The
user is thus restricted to peripherals
provided by OSI.

A program was written to force the

DOS (and disk head) to seek and load
another program located at the oppo-
site side of the diskette. This second
program forced the DOS to go back
across the diskette and pick up the ori-
ginal program and continue the cycle.
Thus, the disk mechanism went back
and forth from inner to outer track
continuously, making the average
half-cycle time an accurate measure
of the access time including seek time,
rotational latency, and program exec-
ution time. Sixty-four full head cycles
occured in 50 seconds, producing a
300-ms access time.

To reduce time from a “cold” start
and to allow more frequent access to
the disk, OSI allows the disk-drive
motor to run continuously as long as
power is applied. As the mean-time-
before-failure (MTBF) for the small
dc motors used in 5-inch disk systems
is on the order of 1800 hours, the
extra operating time is of no special
import, though it does count against
overall MTBF.

Reset procedure is simple—all that
is necessary is to depress the BREAK
key. The system then puts up a clear
screen and asks for the bootstrap
source which can only be the C4P-MF
disk. If anything else is specified, the
operating system enters its monitor
program and allows you to poke
around and examine memory.

On start-up, you get the option of
entering the monitor, entering DOS,

r “‘unlocking” the BASIC. Before
you can enter your BASIC program,
you must first clear the BASIC start-
up program. Using the disk bootstrap
will lose any BASIC program you
may have keyed in prior to reverting
to the boot. Before going out of BA-
SIC, for any reason, it is prudent to

static memories.) In its chosen baili-
wick, the system offers definite ad-
vantages. Its relative simplicity makes
learning to use it easy, and its elabo-
rate I/O facilities can save the drudg-
ery (and expense) of engineering in-
terfaces with the outside world.

It’s not suggested that the TV mon-
itor be placed atop the mainframe be-
cause stray signals radiated from the
mainframe can cause a slight “swim-
ming” of the horizontal sweep. A
compact setup is best achieved, there-
fore, by setting the disk drive on the
mainframe and the TV monitor a foot
or so away. Both the monochrome
monitor and the color-TV receiver we
used for display purposes were capa-
ble of presenting 32-character lines
with clarity. On the video monitor, the
64-character lines were superb. We
found that the merging of descenders
with the character below is only-a mi-
nor nuisance; it becomes less vexing as
one gets used to it.

The BASIC provided with the
C4P-MF is excellent and provides all
the expected functions. Start-up pro-
cedure, which is unusual, seems awk-
ward at first, but soon becomes easy.

Owing to the large number of 1/O
modes, the C4P-MF encompasses, we
were unable to test all of them. Using
the software provided, it appears to be
relatively easy to control a number of
external devices. Since the system also
includes a real-time clock, it is possi-
ble to activate or deactivate controlled
devices at preset times.

With the excellent OSI disk-based
software available—including an In-
formation Management System,
Word Processor, and a library of pro-
gram development tools—and with its
color graphics, animation capabilities,

i

Rear panel of C4P with 1/ O ports.

store your data on diskette, since not
much will be left after a restart.

User Notes. The C4P-MF is clear-
ly designed for use in personal and
educational applications. (For engi-
neering/professional use, there’sa GT
option of the C4P-MF that uses a
6502C microprocessor with ultra-fast
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audio output, joystick controls and a
number of personal programs, the
C4P-MF is a good buy. While it is
true that someone who becomes seri-
ously involved in computers might
eventually outgrow it, this computer
offers easy entry to the field and lots
of room for exploration.
CIRCLE NO. 103 ON FREE INFORMATION CARD
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Teach yourself the latest in electronics:
irom the fundamentals to microprocessors

Waiting for you in the new Heathkit Catalog is an exciting
world of educational self-study programs, that can take
you from tundamental electronics through microproc-
essor interfacing and computer programming.

Heathkit/Zenith Educational Systems offers 11 pages of
information on 25 educational courses you can take in
your home. All are clear, concise college-level courses
designed to advance vour level of knowledge.

Whether you're an old hand at electronics, just begin-
ning or perhaps interested in learning about computer
operation and programming, Heathkit/Zenith Educa-
tional Systems has the course for you

Educational courses featured in the new Heathkit Cata-
log include: Fundamental Electronics — from DC and AC
to Semiconductor Devices, Electronic Circuits and Test
Equipment; and Advanced Electronics courses on
Phase-lL.ocked Loops, IC Timers and Active Filters.

Heathkit/Zenith Educational Systems’ full line of com-
puter-related educational programs — including
Computer Programming, BASIC, Assembly and COBOL
Language courses and self-instruction courses on Digital
Techniques and Microprocessors — is also available.

Self-Instruction Courses from Heathkit/Zenith Educa-
tional Systems are the effective, low-cost way to learn
tomorrow’s technology today:

Effective because each Heathkit/Zenith course is
uncompromisingly developed for applied, usetul
learning. First, vou read clear, concise text material.
Then, you see cach concept in large, easy-to-understand
visuals. Finally, you get hands-on experience by per-
forming experiments.
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Low-cost because everything vou nead is included with
each course. For example, electronic parts are in-
cluded with each Electronic Fundamentals course, to
make experimenting easier. And trainers, cassettes,
slides and filmstrips are available for many courses, to
enhance your learning experience.

Turn to pages 71-82 of the latest Heathkit Catalog for the
full story on Heathkit/Zenith Educatianal courses.

If you don't already have a Heathkit Catalog, send for
your copy today — at one of the addresses listed below.
Or pick up your copy at the nearest Heathkit Electronic
Center’ in the U.S. and Canada, where Heathkit/Zenith
Educational Courses are displayed and sold.

Don't wait until tomorrow for knowledge vou can learn today.

[ rel N Iml™

Dept.010-723, Benton Harbor, M1 49022

In Canada, write tleathkit/Zenith Educational Systems,
1480 Dundas St. E., Mississauga, Ontario L4X 2R7

‘See the white pages of vour phone book for the location
nearest you in the U.S., Heathkit Electronic Centers are
units of Veritechnology Electrunics Corporation

ED-151
135
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olar-Powered Watch*

Guaranteed to outperform any watch sold
today. .. or costs you nothing!

The Sunwatch; acclaimed as
the most accurate, most
versatile, most rugged
watch ever made.

These features make all other
watches ohsolets:

rlpla:n bam:rus
¢ No resetting of calendar, not even in
leap years

Space age accuracy

Now youll never worry about accuracy again. Because
the Sunwatch will keep you on time for the rest of your
life. (Accurate to within 1 sec. per month.)

Solar age efficiency

Mintature solar cells automatically convert sunight,
daylight or ordinary bulb light into usable energy for
storage. The solar cells last virtually forever So youll
never replace a watch battery again.

Programmed for over a century

The butlt-in computer on a chip will always display the
correct time date and month. Also, it automatically
adjusts the watch calendar for long and short months,
leap years and It's programmed until the year 2100!
Easy to read

The natural side-view display lets you tell the time, day
and date without twisting your arm inta an uncomfort-
able position

Numbers always visible

Four varying light intensities are built into the viewing
display, allowing the Sunwatch to adjust automaticaily
to any light. This means you can always read it, even
in the brightest sunlight.

10 Display functions

The Sunwatch is capable of displaying the follawing
information hours * minutes * secands * months * date
e day * leap year  speed caltbration » AM/PM indicator
¢ seconds count-atf

Extreme accuracy

Unlike other electronic watches using tuned crystals to
control timing accuracy, the Sunwatch incorporates a
unique, programmable, microcircuit synthesizer to
make it the first watch in history that is accurate to less
than 1 second per month. That's 5 times more accurate
than the latest quartz Accutron

The Power Source

Tiny silicon power cells, which are constantly being
energized by natural sunlight, daylight or an ordinary
light bulb keep the Sunwatch energy storage svstem
charged. Should the watch not be exposed to light, it
will continue to operate for months on stored power
The most indestructible watch in the world
The workings of the watch' solar panels, energy cells,
quartz crystal, computer on a chip, etc., are all perma-
nently sealed in a Lexan module This module is so
unique it's protected by U.S. and foreign patents.
Completely waterproot

Leave the Sunwatch in salt water for months. Dive with
it in depths up to 750 feet. There are no openings —
magnetic slide bars activate all functions. With Sun-
watchs exclusive, permanently sealed Lexan module,
there are no 0" rings or seals to leak.

Quick delivery direct from the manufacturer

Shock resi
You can crash it into a rug surfaced brick wall at 90
mph with no noticeable effect. Wear it while doing
heavy work, exercise or any strenuous actlvlty
Temperature resistant

Put the Sunwatch in boiling water for 30 minutes,
freeze it in a block of ice for a year. Extremne temnpera-
tures will not damage your Sunwatch.

Pressure resistant

There are no air spaces inside the Sunwatch There-
fore, it is not susceptible to high pressures such as
might be encountered diving to great depths.
The perfect watch for a lifetime

Imagine split-secand accuracy far the rest of your life.
Sunwatch 1s a virtually indestructible, beautifully
styled, space-age timeplece, and it's available in three
exciting finishes: Brushed stainless steel, Gold tone
stainless steel, or a Durable black finish on stainless
steel. All Sunwatches come with a matching stainless
steel band with removable links and adjustable clasp.
Made in the United States

The Sunwatch, designed by Hoger Riehl, was being
worn by its inventor nearly a year before the first
electronic digital watch was even available to the gen-
eral public. Since that time constant engineering evalu-
ations and design improvements have been made on
the Sunwatch to incorporate the latest in digital micro-
circuit and solar power technology. Thus the Sunwatch
today represents state-of-the-art electronics technology.
It is buflt to the same rigid standards practiced by the
manutacturer In creating sophisticated computer micro-
circuits for the U S. Government and other major
users of these components

* A word ahout other "Sclar Watches”
Hoger Hiehl, designer of the Sunwatch, states that
there is no other completely solar powered watch on
the market today. Claims of solar power by other watch
manufacturers are based on the use of a small solar
cell. Due to their limited size, these cells can be proven,
in technical terms, ta be of virtually no significant value
in extending the life of a watch battery. For this reason,
all other so-called "solar watches’ must have replace-
able batteries. The Sunwatch's power storage system,
however, need never be changed and is, in fact, perma-
nently sealed to withstand abuse and the elements.
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STAINLESS STEEL CASE
; SEALED MICRO
ELECTRONIC
MODULE
(NO OPENINGS
OF ANY KIND)
CONTAINING:
SOLAR CELLS

POWER

STORAGE SYSTEM
VISUAL DISPLAY &
EXCLUSIVE SUNWATCH

MICRO-CIRCUIT
MAGNETIC SENSORS

Unique and memorable gift

Avatllable in a spectal gift box (see order form) the
Sunwatch makes an ideal gift for special holidays
birthdays, graduation, Fathers Day, etc. Perfect fo-
business pecple, commuters, teachers, athletes ane
sporstmen, who require split second accuracy

Free custom engraving

At your request, each Sunwatch will be hand-engraved
with the name you specify.

Limited Warranty is your profection

The Sunwatch is covered by a 2 year limited warranty
issued by Riehl Time Corporation (manufacturers of the
prestigious Synchronar 2100) and included with your
watch. A copy of the warranty may also be obtained
free of charge by writing to Riehl Time Corp., 53 5.
Jefferson Rd., Whippany, NJ 07981. This warranty
gives you specific legal rights, and you may have other
rights which vary from state to state.

15 Day no risk trial offer

Order your Sunwatch today and use it for 15

days. Then, if you are not completely satis-

fied return if for full money back. l

CREDIT CARD ORDERS CALL

TOLL FREE 800-621-5199

Ill. Residents Call 800-372-5855

OR MAIL THIS NO RISK COUPON

rmr:m. TIME CORP.

53 §.lefferson Rd., Dept 44CWhippany, NJ 07981

Pleass ssnd me:

__ Brushed Stainless Steel Sunwatches

at $129.95 each

Black Finish on Stainless Steel Sunwatches

at $159.85 each.

— Gald Tone Stainless Steel Case Sunwatches
at $159 95 each

—— 24 Hour (Military Time) $10.00 Additional.

Gift Boxes at $4.95 each

Please add $3.95 per watch shipping and insurance.

I
|
|
|
|
: Enclosed is § — Check or Money Order
|
|
|
i
|
|
1

[N.J Residents add appropriate sales tax

CHARGE IT (Check One)
[J Master Charge [ VISA (BankAmericard)

Bank#
Exp. Date

Credit Card#
Issue Date
Signature

Name to be engraved
Name
Address
City/State/ 2ip
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Problem: .
pecial Christmas Gift?

Solution:
An HP Calculator!

A FUNCTIONAL GIFT
OF LASTING VALUE

For someone at Christmas, happiness
will be a Hewlett-Packard calculator. This
is the gift used day after day, year after
year. Not an item put away in a drawer, but
an extremely functional tool that could
make someone’s working life easier and
more productive. And a constant
reminder of someone’s thoughtfulness.

i BYEL ey

DESIGNED FOR
A LONG ACTIVE LIFE

Hewlett-Packard calculators are a
pinnacle of achievement in design, function
and workmanship in the entire spectrum
of handheld computational tools. You can
tell it by its rugged construction and by
the positive action of every key. And particu-
larly by the calculator’s faithtul and accu-
rate performance year after year. You can
select from Hewlett-Packard’s full line
of calculators for science, engineering, ‘
business and students. A total of six
calculators, any one of which may be an
ideal Christmas gift.

»
[}
)

ONLY FROM
HEWLETT-PACKARD

Every Hewlett-Packard calculator
employs a special computational logic sys
tem that's faster and easier to use. This
is especially true as problems increase in
complexity. You'll note, no HP calculator
has an “equals’” key. Answers are pro
duced by a function key and you see inter-
mediate answers as vou work towards
the final problem solution. Here's a prac
tical suggestion. To make sure you have
a Hewlett-Packard Christmas, tear out this
ad and give it to the one who cares. For
details and location of dealer nearest vou.

" O

) \ s N : "o : | CALL TOLL FREE 800-547-3400,
A\ \\\\\k‘ //JN : Dept.254V. except Hawaii/ Alaska. In
W \ \B o 4 Oregon, call 758-1010. Or write Hewlett
\ 1 \.\ ://ﬂ Packard, Corvallis, OR 97330, Dept. 254V.
. | > i 610/20

A Little Christmas Check List of Flew lett-Packard Calcunlators HP-32E Scientitic with Stanistics

$70.00%: {1 HP-33C Programmable Scientitic with Continuous Memory - $110.00* HP-34C Advanced

Programmable Scientific with Continuous Memory — $150.00° HP-37E Business- $75.00%; HP-38C -

Advanced Financial Programmable with Continuous Memory-— $150.00%. O Wustraied above, 11P-41C Alpha

numeric Full Pertormance Programmable with Continuous Memory - $295.00* Sottware and many peripherals p u C K a n D

avzilable tor the 11P-41C system.
*Suggested retail price excluding applicable state and local taxes - Continental U S A Aluska & Huawan
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DISCWASHER
D4 SYSTEM

discwashet”

D4

Hi-Technology id
Recora Cleaning Fivi

SEE DIRECTIONS 2
AND CAUTION OTHER SID

Net Contens 1.25 fi oz. {36 97¢c)

A NEW STANDA
. OF RECORD CA

NEW D4 FLUID

Inherently more active against record contamination.
Inherently safe for record vinyl. Preferentially
absorptive formula carries all contamination off the record.

NEW D4 FABRIC

Unique directional fibers preferentially remove fluid
and contamination. D4 fabric results in clearly better
cleaning, better drying and ultimately residue-free surfaces.

UNMATCHED VALUE

The Discwasher D4 System is enhanced by the durability
and aesthetics of the hand-finished walnut handle.
Included in the D4 System are the DC-1 Pad Cleaner and
new instructions.
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®

discwasher:

PRODUCTS TO CARE FOR YOUR MUSIC
Discwasher, Inc., 1407 N. Providence Rd., Columbia, MO 65201
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