% = ' ;
h

EI l APR. 1982 [ $1.25 g
ee |

Build your own

" E-§ PRESENTS :
THE §
!f YEDED TETLER ;E
*{perating Systems
X el Basic

04

IL 60505

DAHM

GRAND AvY

)re +«IBM
shorne
* Xerox

390736 DHM 0937G093 GV A NOVEE

== MR ROBERT

* 397
SURORA

*

*nckm Computers

0 |

Service Clinic
State-0f- Solid-State l
Communications Gornep
Equipment Reports

. ™ _Hobby Corner

Il

7189648783




Soldering, desoldering, fixed or pbrtble,
look for Weller!

The DS500 power vacuum desoldering
station works with external air system.
The DS100 provides identical desoldering
performance linked with temperature
controlled soldering capability.

The new portable DS600 offers you a
compact self-contained vacuum/air pump
desoldering unit.

Which one is for you?

—_f_;om Cooper he Toolmalker.

The Cooper Group
A1The Cooper Group T o5z
COOPER | BOKER® CRESCENT ® LUFKIN® NICHOLSON® Apex, NC 27502, U.S.A.
HOUSTRES ) PLUMB® WELLER® WISS® XCELITE ® Tel: (919) 362-7510 Telex: 579497
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TalkTal

Do you remember the CB fad? Six years ago
Americans jammed the air waves as every-
body discovered the fun of personal commun-
ications.

But like all big fads, CB soon died. People
hung up their mikes and gave CB back to the
truckers who started the fad in the first place.

The personal communications fad is now
back with an entirely new concept. TalkTalk is
a headphone with a boom mike that lets you
talk hands-free with someone else blocks
away. Your voice activates a transmitter.
When you stop talking, the transmitter auto-
matically shuts off and you receive. The
transmitter, receiver and power supply are
located in a small case thinner than a pack of
cigarettes which you wear clipped to your belt
or placed in your pocket.

SAFER THAN HEADPHONES

You hear the receiver through an adjustable
headphone which you comfortably wear over
your right or left ear. This leaves one ear free to
hear the sounds around you—much safer for
outside activities than the popular stereo
headphones.

You can now communicate, hands-free and
in safety, while you cycle, hike, jog, work or
play for up to one-half mile and all on a single
9-volt battery that lasts up to 8 hours of typical
use. But there's much more.

An antenna circles the headphone so
there's no ugly wire protruding from the top of
your head and you keep your conversations
private because the range is reduced to a
block. But if you want to reach out to the unit's
half mile range, simply unhook the antenna
wire from its damp and presto, you have an
ugly wire protruding from the top of your head.

UNIT CAPTURES SIGNAL

TalkTalk was built in Japan with the same
technology used in professional communica-
tion systems. For example, the system uses
frequency modulation (FM) as opposed to the
amplitude modulated signal used in CB. CB
frequencies tend to get crowded —with power-
ful stations often taiking on top of each other.

Not true with FM. The system’s FM receiver
uses a “capture effect,” to reject all other
signals letting you hear only the one signal
closest to you. You capture a clear, crisp,
easy-to-hear transmission. And since the
Federal Communicatons Commission has set
aside the TalkTalk's frequency of 49 mega-
hertz for 100 milliwatt maximum power, no
other higher power station will bury you. But
wait, there’'s even more.

A voice-activated sensitivity switch lets you
adjust your boom mike for all outside noise
conditions —low for a motorcycle and medium
or high for a bicycle. And a two-staged volume
control lets you securely adjust the volume
leved with no fear of accidentally moving it.

You can keep the system’s 6-ounce case in
your vest pocket or clip it to your belt with its
removable pager-styled clip. In fact, even the
clip is impressive. It's a heavy-duty device that
can be slipped off when you want to keep the
unitin your pocket.

The boom portion of the mike is malleable.
That means you can bend it in any direction
and it will stay there. Wear the mike close to
your mouth, far away, or even bend it out of the
way completely.

Use your imagination. We used ours and
came up with over 100 activities that make the
TalkTalk useful or fun. Sure, the obvious ones
like cycling, hiking, sports, work and play came
easy. But how about using a pair in a shopping
center to keep in touch? Or how about keeping
in contact with your home while you walk the
dog? TalkTalk can be used for outdoor trea-
sure hunts, or by tour directors and ski instruc-
tors. The list goes on.

PLENTY OF UTILITY

And don't forget the surprise of contacting
someone else on a TalkTalk like you used to
on CB. If enough people use them, you'll be
able to ride your bicycle down a path and meet
other TalkTalkers as well. There are five sep-
arate channels to choose from. If you order a
pair, we'll send you a matched frequency set.
To order more on that frequency simply spec-
ify the frequency on your reorder form.

The world’s first hands-free consumer
"« mobile communication system lets you
keep in touch while on the go.

TalkTalk is manufactured by Standard
Communications—an established manufac-
turer of professional two-way communications
systems—assurance that your modest invest-
ment is well protected. The TalkTalk was de-
signed for rugged use but if service is ever
required, Standard's convenient service-by-
mail center is as close as your mailbox.

To order your TalkTalk, send a check for
$119.95 per unit ($239.90 per pair) plus $4.00
postage and insured delivery to the address
below. lilinois residents please add 6% sales
tax. Credit card buyers may call our toll-free
number below. We’'ll send your TalkTalk com-
plete with one 9-volt battery, headphone,
transmitter/receiver, boom mike and com-
plete instructions along with a one-year limited
warranty.

GIVE IT A WORKOUT

When you receive your unit, really give it a
workout. See how far you can transmit with the
antenna up or down. Use it in a shopping
center, on a bike ride or in your factory. See
how comfortable it feels and how safe you feel
with one ear free to hear outside sounds. Then
decide if you want to keep it. If for any reason
you are not satisfied, return your unit in its
original condition within 30 days and we’l
refund your money in full including $4.00
postage and handling.

Every once in a while we discover a product
that really is fun yet opens up a new dimension
in convenience and utility. The TalkTalk is just
that product. Order a pair at no obligation,
today.

PRODUCTS
THAT
THINK

Dept.RA One JS&A Plaza
Northbrook, Ill. 60062  (312) 564-7000
CallTOLL-FREE ........ 800 228-5000
In NebraskaCall ........ 800 323-6400

© JS&A Group, Inc.,1981
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Why use their flexible discs:

Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua,
Scotch, Shugart, Syncom, 3M, Verbatim or Wabash

when you could be using

MEMOREX

high quality error free discs?

Product Description

8" SSSD IBM Compatible (128 B/S, 26 Sectors)
8" SSSD Shugart Compatible, 32 Hard Sector
8" SSDD IBM Compatible (128 B/S, 26 Sectors)
8" DSDD Soft Sector (Unformatted)

8" DSDD Soft Sector (128 B/S, 26 Sectors)

8" DSDD Soft Sector (1024 B/S, 8 Sectors)

8" DSDD Burroughs B-80 Comp., 32 Hard Sector

5%" SSSD Soft Sector (Unformatted)
5%" SSDD Soft Sector w/Hub Ring
5% SSDD 10 Hard Sector w/Hub Ring
5%" SSDD 16 Hard Sector w/Hub Ring
5%" DSDD Soft Sector w/Hub Ring
5%" DSDD 10 Hard Sector w/Hub Ring
5%" DSDD 16 Hard Sector w/Hub Ring

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density
DSDD = Double Sided Double Density

Memorex Flexible Discs...The Ultimate in Memory Excellence

Quality

Memorex means quality products that you can depend
on. Quality control at Memorex means starting with the
best materials available. Continual surveillance through-
out the entire manufacturing process. The benefit of
Memorex's years of experience in magnetic media pro-
duction, resulting, for instance, in proprietary coating
formulations. The most sophisticated testing proce-
dures you'll find anywhere in the business.

100 Percent Error Free

Each and every Memorex Flexible Disc is certified to be
100 percent error free. Each track of each flexible disc
is tested, individually, to Memorex's stringent standards
of excellence. They test signal amplitude, resolution,
low-pass modutation, overwrite, missing puise error
and extra pulse error. They are torque-tested, and
competitively tested on drives available from almost
every major drive manufacturer in the industry includ-
ing drives that Memorex manufacturers. Rigid quality
audits are built into every step of the manmanufacturing
process and stringent testing result in a standard of
exceltence that assures you, our customer, of a quality
product designed for increased data retiability and
consistent top performance.

Customer-Oriented Packaging

Memorex's commitment to excellent does not stop
with a quality product. They are proud of their flexible
discs and they package them with pride. Both their
packaging and their labeling have been designed with
your ease of identification and use in mind. The desk-
top box containing ten discs is convenient for filing and
storage. Both box labels and jacket labels provide full
information on compatibility, density, sectoring, and
record length. Envelopes with muiti-language care and
handling instructions and and color-coded removable
labels are included. A write-protect feature is available
to provide data security.

Full One Year Warranty — Your Assurance of Quality
Memorex Flexible Discs will be replaced free of charge
by Memorex it they are found tobe defective in materials
orworkmanship within one year of the date of purchase.
Other than replacement, Memorex will not be respon-
sible for any damages or losses (including consequential
damages) caused by the use of Memorex Flexible
Discs.

Quantity Discounts Available

Memorex Flexible Discs are packed 10 discs to a
carton and 10 cartons to a case. Please order only in
increments of 100 units for quantity 100 pricing. We
are also willing to accommodate your smaller orders.
Quantities less than 100 units are available in incre-
ments of 10 units at a 10% surcharge. Quantity
discounts are also available. Order 500 or more discs
at the same time and deduct 1%,; 1,000 or more saves
you 2%; 2,000 or more saves you 3%; 5,000 or more
saves you 4%; 10,000 or more saves you 5%; 25,000 or
more saves you 6%; 50,000 or more saves you 7% and
100,000 or more discs earns you an 8% discount off our
super low quantity 100 price. Almost all Memorex
Flexible Discs are immediately available from CE. Our
warehouse facilities are equipped to help us get you
the quality product you need, when you need it. if you
need further assistance to find the flexible disc that's
right for you, call the Memorex compatibility hotline.
Dial 800-538-8080 and ask for the flexible disc hotline
extension 0987. In California dial 800-672-3525 ex-
tension 0997. Outside the U.S.A. dial 408-387-0997.

Buy with Confidence

To get the fastest delivery from CE of your Memorex Flexible
Discs, send or phone your order directly to our Computer
Products Division. 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 govern-
ment agencies and most well rated firms at a 30% surcharge
for net 30 billing. All sales are subject to availability, acceptance
and verification. All sales are final. Prices, terms and speci-
fications are subject to change without notice. Qut of stock
items will be placed on backorder automatically uniess CE is
instructed differently. Minimum order $50.00. International
orders are invited with a $20.00 surcharge for specialhandling
In addition to shipping charges. All shipments are F.O.B. Ann
Arbor, Michigan. No COD's piease. Non-certifled and foreign
checks require bank clearance.

Mail orders to: Communications Electronics, Box 1002,
Ann Arbor, Michigan 48106 U.S.A. Add $8.00 per case or
partial-case of 100 8-inch discs or $6.00 per case or partial
case of 100 5%-inch minl-discs for U.P.S. ground shipping and
handling in the continental U.S.A. If you have a Master Card or
Visa card, you may call anytime and place a credit card order.
Order toll-free in the U.S. Call anytime 800-521-4414. f you
If you are outside the U.S. or in Michigan, dial 313-994-4444.
Order your high quality, error free Memorex discs today.

Copyright 1982 Communications Electronics™
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CE quant.

100 price

per disc ($)
2.09
2.09
274
3.14
3.34
3.34
3.34
1.94
2.34
2.34
2.34
3.09
3.09
3.09

Part #
3062
3015
3090
3102
3115
3104
3092
3401
3481
3483
3485
3491
3493
3495

High Quality
Error Free

& s

Order Toll-Free!
(800) 521-4414

in Michigan (313) 994-4444

For Data Reliability—Memorex Flexible Discs

™

Al COMMUNICATIONS
ELECTRONICS™

Computer Products Division

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106.U.S.A.
Cail TOLL-FREE (800) 521-4414 or outside U.S.A. (313) 994-4444
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Electronics publishers since 1908

ARPIL 1982 Vol. 53 No. 4

SPECIAL SECTION 51 YOUR OWN COMPUTER: A buyer’s guide to hardware

and software,

53 Bally Arcade

55 Commodore VIC-20

57 IBM Personal Computer

62 Osborne

65 NEC PC-8000

67 Sinclair ZX-81

73 Pocket Computers

75 Xerox

77 Disc Operating Systems

80 High Level Basic

83 Word Processing

91 Data Base Management

97 Utility Software

BUILD THIS 39 VIDEO TITLER

Add titles to your home video movies with this microprocessor-
based character and graphics generator. NTSC video
output connects directly to your VCR. Michel Champagne

44 SUPER SIREN
Multi-mode siren is a great add-on to your burglar-alarm
system. William D. Kraengel, Jr.

46 6 UNIQUE PROJECTS FOR YOUR CAR
Six projects for April 1.
Joseph Gartman and Martin Bradley Weinstein

TECHNOLOGY 5 VIDEO ELECTRONICS

Tomorrow's news and technology in this quickly changing
industry. David Lachenbruch

14 SATELLITE/TELETEXT NEWS
The |atest happenings in communications technology.
Gary H. Arien

CIRCUITS AND 32 NEW IDEAS
COMPONENTS An RF automobile locator

108 HOBBY CORNER
Several new sounc generator IC’s. Earl “Doc’’ Savage, K4SDS

114 STATE-OF-SOLID-STATE
A look at FET's and MOSFET's. Robert F. Scott

COMPUTERS 112 COMPUTER CORNER
Computers in education, Les Spindle

RADIO 110 COMMUNICATIONS CORNER
Digital communication is here. Herb Friedman

VIDEO 116 SERVICE CLINIC
An unusual overvcltage-protection circuit. Jack Darr

116 SERVICE QUESTIONS
R-E's Service Editor solves technicians’ problems.

EQUIPMENT 15 Exact 514/514A Function Generator
REPORTS 20 Radio-Shack PC-50 Personal Copier
21 Microtek Bytewriter-1 Matrix Printer

DEPARTMENTS 10 Advertising and Sales Offices 126 Market Center

ON THE COVER

The video titler is a graphics and
alphanumeric character genera-
tor for the amateur videophile.
Connect it to your VCR and video
camera setup and use it to add
titles to your home video movies.
Get started today building this
microprocessor-based video ac-
cessory. The story starts on
page 39.
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ASIMPLE COL LISION DETECTOR is just one of
six easy-to-build projects for your car that were
designed especially for April 1. Turn to page 46.

"
IBM s P'ERSONAL COMPUTER is just one of the
many hardware systems covered in this month’s
special section, Both hardware and software
are covered. Turn to page 51.

Radio-Eiectronics, (ISSN 0033-7862) Pubtished monthly
by Gernsback Publications. inc., 200 Park Avenue South.
New York. NY 10003. Second-Class Postage Paid at New
York, N.Y. and additional mailing offices. One-year sub-
scription rate: U.S.A and U.S. possessions. $13.00.
Canada, $16.00. Other countries, $20.50 (cash orders
only. payable in"U.S A. currency.) Single copies $1.25.
© 1982 by Gernsback Publications, Inc. All Rights
reserved. Printed in U.S.A.

Subscription Service: Mail all subscription orders,
changes. correspondence and Postmaster Notices of
undelivered copies {(Form 3579) to Radio-Electronics
Subscription Service. Box 2520. Boulder, CO 80322.

154 Advertising Index 123 New Books

124 April 1 New Products 101 New Lit. A stamped self-addressed envelope must accompany all
. submitted manuscripts and/or artwork or photographs
10 Editorial 119 New Products it their return is desired should they be rejected. We
= . q disciaim any responsibility for the loss or damage of
155 Free Information Card 6 What's News manuscripts and/or artwork or photographs white in our

28 Letters possession or otherwise.

As a service to readers, Radio-Electronics publishes avaiiable pians or information relating to newsworthy products, techniques and scientitic and tech

logical de:
Because of possibie varlances in the quality and condition of materials and workmanship used by readers, Radio-Electronics disclaims any responsibility for "the safe and proper

functioning of reader-buiit projects based upon or from plans or information published in this magazine.
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THE NEW TRIPLETT DMM FAMILY

T taoverr  uooH 340

(W rmwcarr mont:

o & When you're shopping for digitals,
MODEL 3400 . be sure to check out these Triplett
$125 MODEL 3410 . Digital Multimeters. They're loaded

$140 with extras that extend multimeter
MODEL 3450 life and make your job a lot easier
$150 and safer.

MODEL 3400 ... Overload protected to 600 volts on
ALL ranges, Typical DC accuracy 0.2%, Hi/Low Power
Ohms, Typical battery life 500 hours with low battery
indication. Price only $125.

MODEL 3410 . .. Overload protected to 1000 volts on
volts and ohms with no fuse blow, Typical DC accuracy
0.2%, other features similar to Model 3400. Price only

Purchase one of the Model 3400 Series DMM
between March 15, 1982 and June 15, 1982 and
receive a $10.00 rebate.

$140.
TO RECEIVE REBATE, YOU MUST MODEL 3450 ... Audible continuity plus actual
1. Distributor identified, dated sales resistance reading, Overload protected to 1000 volts on
receipt (Non-returnable) volts and ohms with no fuse blow, Typical DC accuracy
SEND 2. Warranty Card from back of Instruc- 0.15%, Hi/Low Power Ohms, Typical battery life 500
tion Manual. hours with low battery indication. Only $150.

3. This' cgmeletad form. Triplett's over 75 years experience is evident in the

engineering firsts included in these digital testers. Plus a

TO: Model 3400 Series Rebate Offer full ONE YEAR WARRANTY. For a free no-obligation
Triplett Corporation demonstration, contact your Triplett distributor, Mod-
Bluffton, OH 45817 Center or Representative.

ADDITIONAL TERMS

Rebate requests must be postmarked by July 1,

1982, or returned refused. Offer good only in

U.S.A. and void where prohibited, taxed or TRIPLETT
restricted by taw. Distributors not eligible for |

rebate. Triplett Corporation, Bluffton, OH 45817
Allow 6-8 weeks for your rebate check. (419) 358-5015, TWX (810) 490-2400

REBATE OFFER

NAME
COMPANY
ADDRESS
ciizy _ STATE______ZIP

Triplett performance . . .

a tough act to follow

CIRCLE 8 ON FREE INFORMATION CARD
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VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

COMPACT
PROJECTION TV

Projection TV sales last year totaled 121,650 sets, an increase of 113% over 1980. Now
giant-screen seems poised for an even bigger year, thanks to a new projection-TV
system which could be offered by at |east six, and possibly as many as nine different
brands. lt's known as ‘“‘compact projection-TV,"” and the word ‘“‘compact’’, of course,
is relative. Compact projection, like its room-filling relative, uses three projection
tubes; but with an new miniaturized three-lens optical system, it can be contained in
a console that occupies little more floor space than a 25-inch model. The compact
system uses the rear-projection principle, with a transtucent screen at the front of the
set, so it has a conventional direct-view TV appearance. It will be offered in sizes from
40 to 50 inches in diagonal screen measurement, and should be priced in the $2,500
range. The new optics, with f/1 plastic lenses, are made by U. S. Precision Lens.
Another type of compact TV, but working on a completely different principle, is Kloss
Video's Model Two, the first "portable projection TV" (shown open and closed above).
Weighing only about 60 pounds. it can be set up anywhere and projects a five-foot
image on any flat. white surface. It uses the standard Kloss Novabeam tube/lens
assemblies. and sells for $2.000 without tuner. The project stands just four feet from the
wall. The distance is set up by means of four light beams from the projector which
converge into two when itis the optimum distance from the wall. Light outputis claimed
to be 200 lumens.

POOR MAN’s
PICTUREPHONE

While the Japanese work with CCD, MOS, and charge-priming devices to get solid-
state camera pickup-tubes; a Boise, |Idaho Company is using dynamic RAM chips,
claimed to cost 1/150 as much, as a solid-state camera imaging device. Micron Tech-
nology is turning out photcsensitive RAM's, divided into two segments, each with 128
X 256 picture elements. It has built a “Photo-Phone’ prototype using a standard
Pentax 35mm camera body and lens. Hooked to a standard telephone and TV set, it
produces two side-by-side pictures, so that telephoner can see himseif and the other
party on his TV screen. It's a slow-scan monochrome picture that can be changed
every 30 seconds, and can be interfaced with a computer for permanent picture
storage. The system is still under development, but Micron says the same camera can
be used as a black-and-white motion video camera as well.

NEW VCR
STANDARDS

VCR manrufacturers have noeen meeting in Japan for almost a year now to develop
new VCR standards while giving the appearance of not developing new VCR standards.
It's a touchy proposition, because they don’t want to upset sales of VHS and Beta
half-inch machines by hints about a near-future new standard. So the talks are being
camouflaged by calling the engineering committee the ‘‘super 8 group’' and trying to
confine any reference to the comittee’s work to its effort to come up with a format for
portable VCR/camera combinations.

The proposed new format is designed for portables, but the general expectation is
that eventually it will become a new standard for AC home machines as well.

o 2861 1HdV
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WHAI'S NEWS

New television camera
takes heat pictures

An experimental solid-state
infrared camera that makes

recognizable pictures of warm

objects in a dark room has just
been demonstrated by RCA.
During the demonstration, the
camera was able to picture
veins in a human hand and de-
tect residual thermal “finger-
prints’’ on objects that had been
touched by a hand.

The new research device re-
sponds to infared (heat) waves
much as an ordinary TV camera
responds to light waves. Its
heart is a high-performance
solid-state imager, containing a
64 x 128 array of Schottky-
barrier platinum silicide (PtSi)
detectors integrated on a sili-
con substrate with charge-
coupled (CCD) readout registers.

The development of an in-
tegrated circuit imager is a great
step forward in heat detectors.
Since those PtSi devices can be
constructed with conventional
IC technology, they can be pro-
duced at a much lower cost
than earlier devices for heating
imaging.

While the picture quality is far
below commercial television

standards, it is a vast improve-
ment over pictures produced by

A

THIS CAMERA TAKES PICTURES WITH HEAT WAVES, much asan ordinary

earlier, smaller imagers. That
progress, according to Dr.
Henry Kressel, Staff Vice Presi-
dent at RCA's Princeton, NJ,
laboratories, indicates that the
technology has the potential for
approaching full-television
resolution.

Novel player piano
has unique features

An electronic, computerized
player piano, introduced by
Casio, is a 61-key instrument
with 19 voices (pipe organ, flute,
bassoon, etc.) as well as straight
piano. It stores up to 345 melody
notes and 201 accompaniment
chords in its memory. Thus the
user can play a tune, then flip a
switch and hear it played back
again.

A unique feature is the bar-

code electronic scanner. Sheet |

music is printed in supermarket-
type bar codes that are scanned
with a light pen. That records
the music in the instrument's
memory, whence it can be
played back by pressing a but-
ton.

The instrument is also used
as a teaching tool In the Melody
Guide  mode, prerecorded
music is played back “silently,”
with lights lighting over the key

television camera does with light waves. Warm objects like scientist Gary
Hughes’ skin and lighted pipe show up white, whiie the mustache shows

dark spots.

THE CASIO CT-701 player piano records music in its memory from a super-

market-type bar chart, scanned—also in supermarket fashion—with a light
pen. it is also a teaching tool, lighting lights over each key the student
should press in learning a piece of music.

corresponding to each note
played. The learner simply fol-
lows the lights, pressing each
lighted key to sound the correct
note. After a few practice runs,
the student memorizes the piece
and no longer need the lights.

The new “'piano,” the CT-701,
retails at $998, and according to
Casio, “is ideal for the individual
who has a minimum amount of
musical training." It boasts
several additional features, in-
cluding pitch control, vibrato
and sustain effects, automatic
accompaniments/bass chords,
and an arpeggio effect. The
melody can also be raised or
lowered an octave.

Video may offer
creative opportunities

The combination of computer
and video technologies now
taking place will not only revolu-
tionize communications and the
dissemination of information—
it may be a boon to “many
talented people,” Sony's presi-
dent Koichi Tsunoda told the
recent New York World Televi-
sion Festival.

“High-definition video,” he
said, “will raise the standards of
video-picture guality to that of
film. When that happens, it will
cut costs for major film pro-
ducers. More important, though,

it will make program producers
out of many talented people
who would otherwise have been
prevented from wusing the
medium because of cost.”

Computerized  video, by
making possible the practical
production of programs for
smaller audiences, will offer
another advantage to the inde-
péndent artist: “Not only will in-
dependent program producers
be able to produce program-
ming for smaller and more spe-
cialized audiences, but they will
also have more outlets to
present the programs to these
audiences, no matter what the
size. This will represent a major
step in the evolution of home
video from a simple entertain-
ment medium to a vital tool for
day-to-day living,” Mr. Tsunoda
said.

Long regarded by many as
“the natural enemy of intellec-
tual development,” he said,
video may redeem itself and
“emerge as the grestest source
of information since the printed
work.’ '

CompuServe to work with
Comp-U-Card

CompuServe Inc., a nation-
wide computer-service firm
continued on page 8




2200 SERIES

TE

DUAL TRACE OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Tektronix 2213

Introducing a direct line
to a 60 MHz Tektronix scope
built for your bench!

From the world’s most
respected name in oscil-
loscopes: a new scope,
plus a new direct order
number, that finally
makes it practical to put
Tektronix quality on your

bench...at work or home.

Among professional en-
gineers and technicians
there is no substitute for the
performance and reliability
of Tektronix oscilloscopes.

Now, for the firsttime,
Tektronix is offering an ad-
vanced scope at an un-
precedented low price—
and has a direct order line
that lets you get your order
processed today!

The scope: the 2213.
Its radical new design
brings you Tektronix
quality for well below
what you would pay for

lesser-name scopes.

The 2213's practical de-
sign includes 65% fewer
mechanicai parts, fewer
circuit boards, electrical
connectors and cabling.
Result: a lower price for you
plus far greater reliability.

Yet performance is pure
Tektronix: there's 60 MHz
bandwidth for digital and
high-speed analog circuits.
The sensitivity for low signal
measurements. The sweep

speeds for fast logic families.

A complete trigger system
for digital, analog or video
waveforms. And new high-
performance Tektronix
probes are included!

2213 PERFORMANCE
DATA

Bandwidth: Two channels,
dc—60 MHz from 10 V/div
to 20 mV/div. (50 MHz from

2 mV/div to 10 mV/div)

Sweep speeds: Sweeps
from0.5sto50ns (to 5
ns/div with X10 mag).
Sensitivity: Scale factors

from 100 V/div (10X probe)

to 2 mV/div (1X probe). Ac-
curateto = 3%. Ac ordc
coupling.

Delayed sweep meas-
urements: Standard
sweep, intensified after
delay, and delayed.
(Need dual time-base
performance and timing
accuracy to = 1.5%7? Ask
about our 2215 priced at
$1400.)

Complete trigger system:

Modes include TV field
normal, vertical mode, and
automatic; internal, exter-
nal, and line sources; vari-
able holdoff.

Probes: High perform-

ance, positive attachment,
10-14 pF and 60 MHz at the
probe tip.

The price: Just $1100
complete*. Order direct
from Tektronix National
Marketing Center. Phones
are staffed by technical
people to answer your
questions about the 2213.
Your direct order includes a
15-day return policy and full
Tektronix warranty.

Now it's easier than
ever to get your hands on
a Tek scope!

ORDER TOLL-FREE

800-547-1845

Ask for Department 100
(In Oregon, Alaska and
Hawaii: 1-503-627-5402
collect.) Lines are open
from 8 am EST to 5 pm PST.

*Price FO B.. Beaverton, OR

Copyright@ 1982 Tektronix, Inc. All rights reserved. 121
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WHALI’S NEWS

continied from page 6

based in Columbus, OH has
signed a five-year, $9.5-million
resource-management agree-
ment with Comp-U-Card of
America, Inc.—based in Stam-
ford, CT—the Iargest com-
puterized shopping-service in
the nation.

Comp-U-Card will use the
CompuServe computer system,
which includes six separate
databases, to allow its more
than two million subscribers to
buy brand-name appliances,
furniture, electronic goods,
china, and silver at prices as
much as 40% below manufac-
turers’ suggested list prices.

Members can access the
shopping service through home
computers and terminals, the
telephone and, in some areas,
cable TV.

Newest color camera
is all solid-state

A new hand-held color video
camera weighing just under
four pounds has been intro-
duced to the American market
by Hitachi. According to Bob
O’Neil of the Hitachi Sales
Corp. of America, this is the first
production no-tube (metal oxide
semiconductor) camera and is
totally compatible with any VTR

system on the market.

The camera features a 24-inch
image senor, includes four
additive complementary filters,
NTSC color system, internal
synchronization, and has a sig-
nal-noise ratio of more than 46
dB. It has a uni-directional
boom-type electret microphone
and a 1.5-inch electronic view-
finder. The C-mount lens has an
aperture of f1.4, 6x zoom with
macro setting, and automatic
iris. Horizontal resolution is 260
TV lines.

An image appears within half
a second after the camera is
turned on, and such tube
phenomena as sticking, lag,
and burn-in are eliminated. The
camera measures (without elec-
tronic viewfinder and lens) 4.25
inches high, 2.5 inches wide
and 6 inches long. Power con-
sumption is 5.3 watts.

Power semiconductor
is most complex yet

General Electric's scientists
have fabricated the world's
largest and most complex
power semiconductor—a 0.3-
inch square silicon chip con-
taining more than 60,000 inter-
connected circuit elements.
(Power semiconductors are the

HITACHI VK-C1000 VIDEO CAMERA.

POWER SEMICONDUCTOR CHIPS are being inspected for impurities by GE
lab technician Beatrice Hatch. Each of the chips, measuring 0.3-inch square,
contains more than 60,000 separate but interconnected circuit elements.
This is the first time that VLSI (Very-Large-Scale Integration) techniques
have been applied successfully to fabricating such a large-power semicon-

ductor chip.

workhorses of the electronics
industry, handling up to hun-
dreds of amperes at thousands
of volts.)

The new chip, still in the de-
velopmental stage, is a power
metal oxide semiconductor
field-effect transistor (MOSFET).
It contains three times as many
circuit elements as any other
power semiconductor  an-
nounced to date.

The integrated chip will serve
as the heart of a highly efficient
synchronous rectifier, supplying
current to computers and other
electronic devices using switch-
ing-power supplies of 5 voits or
less.

An expected application of

the new rectifier is in power
supplies for aircraft eiectronics.
Schottky diodes, which are rela-
tively inefficient, are now used
for that purpose. The new chip
would be at least three times as
efficient as a Schottkey diode,
and could therefore result in a
considerable weight saving in
the heat sinks required for cool-
ing. In computer supplies, the
greater efficiency would reduce
power cosis.

The present chips are ex-
pected to carry 20 amperes with
a forward drop of only 0.25
volt. Further improvements in
processing should reduce that
voltage drop to somewhat less
than 0.1 volts. R-E




“No one else
gives you
as many
functions in
ahandheld
DMM.
Now you can
move up to
Fluke”

Suggested U.S. list price
technical data circle No. 19

1149-4/D804
RE 4/82

We've got great news for peaple
who've been holding out for a high
quality, high performance DMM at a
maoderate price: Fluke's new nine
function model D 804 is now available
at select electronics supply stores.

With a suggested U.S. price of only
$249 and features you won't find in any
other handheld DMM, the D8 is an
exceptional value. Here's why.

Logic level and continuity
testing: A real time-saver for
troubleshooting passive circuits i peb’s,
cables, relay panels and the like. The
D 8M has a switch-selectable audible
tone and visual symbols to indicate
continuity or logic levels.

Direct temperature readings in
°C: Used with any K-type

thermocouple, the D 84 delivers fully-
compensated readings in °C from
20°C to +1265°C, for chec<ing
heating and refrigeration syscems.

Peak hold feature captures
transients: A short-term m2mory in
the D 84 captures and holds the peak
reading of a motor starting ~urrent.

And more: 0.1% basic dc accuracy.
conductance, 26 measurement ranges,
battery, safety-designed test leads and a
one year parts and labor warranty. A
full line of accessories is also available
to extend the measurement capabilities
of your DMM.

Ask your dealer about the
powerful, versatile D 8 and the rest of
Fluke's new Series D line of low-cost
digital multimeters.

If your dealer doesn't carry Series )
Multimeters yet, call this number. We'll be

happy to tell you who does. 1-800-426-9182

From the world |
leader in DMM’s. -'
Now we've designed |
one for you.
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EDITORIAL

Your Own Computer

The computer’s potential for becoming a mass market item has
never been greater than it is right now. Several changes have taken
place in the last several years to bring that potential about,

First, the cost of a home computer has decreased drastically. It
has become an open-the-box-and-plug-it-in item. There are video
games available today that can be easily converted into home
computers. When home computers first became available, the
user had to be a technical wizard before he could even figure out
how to interface the computer to a terminal. The software was
a problem unto itself. Once the system was up and running, there
wasn’t much he could do with it, since the only software source
was the original manufacturer or the user’s own ingenuity. Not
much software was available from other sources.

Today, a variety of software for such things as word processing,
data-base management, home finance, stock-market analysis,
kitchen recipes, etc., is readily available. Software-via-telephone
services such as The Source and Compuserve have made the
availability of software and information almost endless; not to
mention such things as shopping via home computer. On the
horizon lie Teletext and home banking, conveniences that will
be a boon to the home computer.

In this issue of Radio-Electronics, we present our current in-
stallment of Your Own Computer®. In it, you will find the newest
hardware introductions since our last computer section, includ-
ing NEC, IBM, Xerox, Commodore, Bally, Sinclair, and Osborne.
We even cover the latest computer innovation—pocket com-
puters. The software section covers disk-operating systems, high-
level BASIC, word processing, data-base management and utility
programs. After all, without software. a home computer is a very
expensive do-nothing box.
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Lef iJ.s
show you how to

In my videotape production company, our crews turn out
award-winning commercials, sales films, and features for
some of the largest companies and television networks in the
country. Now we would like to share our vast experience and
award-winning capabilities to help you shoot your video with
a professional-quality look—through an exciting new concept
called VC 2000 An Association of Video Camera Owners.

Now, for a limited time, only when you join VC 2000,

I'lit send you FREE our one-hour instructional tape
“Shooting Home Video: The Basics.”

There's nothing like it on the market. in an entertaining, step-
by-step format, our directors, cameramen, engineers and
editors share their trade secrets. This could be the most vaiu-
able videotape a video enthusiast could ever own . . . and
open up possibilities you never thought possible.

In one hour, | can demonstrate more techniques than
you’d get from reading a dozen books.

You'll learn:

THE VIDEO CAMERA: How to use its full potential to make
your tapes really come alive.

VIDEO SOUND: Get clean, true sound under every shooting
situation.

VIDEOQ LIGHTING: Achieve that distinctive professional
look, inside and outside.

VIDEO COMPOSITION: Apply the five artistic guidelines for
winning composition.

VIDEO DIRECTING: Think like a director, utilizing the princi-
ples of continuity, to make the simplest situation a story.

Plus...look at all the other great member benefits you’ll
get with this introductory offer to join VC 2000:

@ A five year membership card.

® A $20 discount on our instructional videotape “How to Set
Up Your Own Video Business.”

Learn about possible tax advantages of working for yourself in the

exciting videotape production business. . .the services you can
offer and how to sell them.

CIRCLE 18 ON FREE INFORMATION CARD

shoot video like a pro

® A library of other professionally-produced instructional
videotapes at special member prices, like:
¢ HOW TO SHOOT A WEDDING
® HOW TO SHOOT A SPORTS EVENT
o HOW TO SHOOT FAMILY VIDEO "ALBUMS”
® PLUS MANY MORE

e FREE quarterly newsletter with state-of-the-art develop-
ments in the world of video.

e Discount prices on blank cassettes and equipment.
Don't miss out on this exciting introductory offering. Send
in this coupon and your check today. Or use our toll-free
number for further information, or to charge your mem-
bership to your VISA or MasterCard account. Offer ends

June 30, 1982.

All this for
only $90.00

P.S. Before you buy a video camera or recorder, call us first.

Please send me my VC 2000 membership card and
FREE “Shooting Home Video: The Basics" o
60-minute instructional tape.

=
l‘

|1 wit need: [ ] VHS Cassette [ ] BETA Il Cassette

| Nave
| acoress

| e STATE zIP
|

|

|

|

|

|

|

l

|

Also send me the program: “HOW TO SET UP YOUR OWN
VIDEOTAPE BUSINESS" at the discount price of $45."

Enclosed is my check for [ | $90.00 []s135.00 g{f‘s(')e:ﬁ:;“&ffd
gillmy [_| ViSA or
number is

MasterCard account. My account
Expires

Signature.
D I do not presently own a videotape camera but am interested

in more Information on VC 2000. For further information in a
hurry, call toll-free: 1-800-428-6163 (except in Alaska or Hawaii),
1-800-692-6048 (in Indiana).

ANV (Y™ Ve E20006 =

Y = ! | 10 E. 106th St.

q % !li‘! Indianapolis, Indiana
o e/ 46280

Jim Kartes, Kartes Video Communications, Inc.
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( [FLUKE] DIGITAL MULTIMETERS

@

« Six functions « 3% -qigit resolution

dc voltage

ac voltage * 0.25% basic dc accuracy

dc current ¢ L3D display

ac current

resistance * Overload protection
Model 80228: diode test

The Troubleshooter

$139

Model 80208:
The Analyst

Mode! 80248:
The Investigator

$239

e

"

NEW

« Seven functions

dc voltage
ac voltage
dc current ’
ac current
resistance + Nine functions « peak hoig on voltage
diode test dc voltage and current functions
) C“’”d‘fcfa"ce (R ey * Selectable audible
3'2-digit resolution eyt indicator for
* 0.1% basic dc accuracy resistance continuity
e or level detection

* LCD display

* 3V2-digit resolution
* Overload protection

conductance (1/R)

logic level and
continuity detect

temperature {K-type * LCD display

thermocouple) * Overload protection

* 0.1% basic dc accuracy
* Two year parts

and labor warranty

THESE 1981 B&K OSCILLOSCOPES N
ARE IN STOCK AND AVAILABLE

FOR IMMEDIATE DELIVERY

1€ PRECISION

1479A Dual-Trace 30 MHz
1477 Dual-Trace 15 MHz
1432 Dual-Trace 15 MHz Portable
1476 Dual-Trace 10 MHz
1466 Single-Trace 10 MHz
1405 Single-Trace 5 MHz
1420 Dual-Trace 15 MHz Portable

CALL FOR OUR
EARLY BIRD SPECIAL LOW PRICE

New Low Distortion Function Generator
mooeL 3010

* Generates sine, square and triangle
waveforms

¢ Variabie ampiitude and fixed TTL square-
wave outputs

* 0.1 Hz to 1MHz in six ranges
* Push button range and function selection

* Typical sine wave distortion under 0.5¢
from 0.1Hz to 100kHz

¢ Variable DC oftset tor engineering
appiications

Call For Our Price

¢ VCO external input for sweep-frequency
tests

Model 938
0.1%, 3'2-Digit, LCD DIGITAL
CAPACITANCE - WIDE RANGING — from 1999 pF fuil scale
(0.1 pF resolution) up to 1999 UF full scale, in
METER eight ranges...virtually every capacitance you'll
ever need to measure,
* FAST AND EASY TO USE - Direct reading.
pushbution ranges. Just plug in and read,
© EXCEPTIONALLY ACCURATE — provides
+0.1% basic accuracy

* TOUGH AND COMPACT — Buit 10 take rough
usage without loss of calibration accuracy. Fits
and goes anywhere; takes' very little bench
space; always handy for quick capacitance
checkout, matching, calibration, and tracking

* PORTABLE — Paimslzed, ightweight, operates
wp to approximately 200 hours on a single V
akaline battery

* EASY READING — big, clear, high-contrast
3'%-dgit LCD display. a tull 0.5" high, readable
anywhere.

* VALUE PACKED -— Qutstanding measurerment
capability and dependability. Qutperforms DC
time-constant meters. and even bridges costing
2 1o 5 times as much.

« RELIABLE -— warranteed for 2 full years

80MHz Counter with Period Function
mooer 1820

* 5Hz to 80MHz reading guaranteed—
100MHZz typical

¢ Period measurements from SHz
to 1MHz

* Period average, auto and manual
positions

* One PPM resolution
* Totalizes to 999999 plus overflow

* Elapsed time measurements from .01
to 9999.99 seconds plus overflow

* One-megohm input resistance
* Bright .43 high LED readouts

Call For Qur Price

We carry a full line of multimeters, oscilloscopes,
frequency counters, audio and RF generators,
power supplies and accessories.

Just call our Toll-Free number and one of our
experts will answer all your questions about test
equipment.

o
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Hitachi FLUKE
®
@)ATA PRECISION b
' — D

WESTON

The Roadrunner
Model 6100

e 5 Range audible signal-
ing function

e 0.5” LCD display
e 6 Functions

e 29 Ranges

SPECIAL

@ HITACHI SsAVE UP TO $500

V-151B 15 MHz Single Trace
V-152B 15 MHz Dual Trace
V-202 20 MHz Dual Trace
V-301 30 MHz Single Trace
V-302B 30 MHz Dual Trace
V-352 35 MHz Dual Trace
V-550B 50 MHz Dual Trace,
Dual Time Base
V-1050 100 MHz Dual Trace,
Dual Time Base

MODEL 130
DIGITAL MULTIMETER

RANGE ACCURACY
DC VOLTAGE
200mV, 2V, 20V, 200V, 1000V | 5% |
AC VOLTAGE
[ 200mv, 2v, 20v, 200v, 750v | 1% |
DC CURRENT

| 2mA, 20mA, 200mA, 2000mA, 10A | 2%J

AC CURRENT
[ 2mA, 20mA, 200mA, 2000mA, 10A |

3% |

5% | I

RESISTANCE
[ 2000, 2kQ, 20k, 200k2, 20MQ |

| PORTABLE
OSCILLOSCOPES

BATTERY OPERATED

@ Non-Linear Systems

Call For Our Prices

Call For
REBSA%?ECglFFER ol e Dal Trace S0
r— Sy ' !
New Sweep/Function Generator l
KEITHLEY A< PRECISION
Model 169

BENCH/PORTABLE DMM

¢ 3. Digit liquid crystal
display

e 0.25% basic accuracy

e 26 Ranges

$189.00

mopeL 3020

* Four instruments in one
package—sweep generator, func-
tion generator, pulse generator.
tone-burst generator

* Covers 0.02Hz-2MHz

* 1000: 1 tuning range

Call For Qur Price

* Three-step attenuator plus
vernier control

* Internal linear and log sweeps

* Tone-burst output is front-panel or
externally programmable

* Low-distortion high-accuracy
outputs

:j 600-223-0%

- -
vV THE TEST EQUIPMENT SPECIALISTS

\ 54 WEST 45th STREET, NEW YORK. N.Y. 10036 212-687-2224EEcm




SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR

RADIO-ELECTRONICS

COMSAT PAY TV Not content to wait for its Direct-Broadcast Satellite plans to materialize in the latter
part of this decade, Comsat’s DBS subsidiary has proposed a new pay-TV service that
could be operational by late 1983. The service will provide two channels of program-
ming, one of which will be all movies, the other a mixture of films and other programs.
Satellite TV Corp., the Comsat subsidiary which will operate the service, will soon
select the satellite on which the programming will be carried—possibly an Anik, Intel-
sat, or Satellite Business Systems bird. The programming will be transmitted in the Ku
band (12/14 GHz), the frequency range that will eventually be used for DBS.

STC’s programming will be intended initially only for apartments, hotels, and other
multi-unit buildings. Reception will be via a 2- to 3-meter disk and will be scrambled to
prevent unauthorized reception, STC says. STC intends to offer the service only in the
northeastern section of the U.S. at first, although it's unclear whether that is because
the marketing strategy encompasses only a limited geographic region or because the
footprint of the satellite to be used reaches a small area.

NEW The latest binge of satellite programming includes upgraded services from existing
networks plus a host of new shows. Black-Entertainment Network, for example, is
PROGRAMMING changing satellites and expanding from one night per week to a daily service that will
be offered from 8 PM to 2 AM on the new Satcom IV starting in May. A new service,
called “The Preview Channel,” allows TV program managers to get a sneak preview of
future shows, sometimes when the programs are in very early developmental stages;
the preview helps them decide whether to book the programs. “*Preview Channel’ is
transmitted via Satcom Ill. UTV, one of the victors in the recent transponder auction
for circuits on Satcom IV, will have a roster of 31 different shows, with an emphasis on
programs which the network calls “Involvision.” The shows—such as “Super Bingo,”
“Million Dollar Paycheck,” and “Count Me In"'—encourage viewers to phone in com-
ments, take part in games, and bid on auction items. And planning into the future, CBS

has bought two transponders on Satcom IV for unspecified future uses.

EUROQOPEAN Ariane, the satellite-launch vehicle developed by the European Space Agency, will get
SATELLITE a lot of use during the next few years. Westar V|, an advanced Western Union bird due
to go up after 1984, will be carried aloft by the French-built rocket. Intelsat has just
LAUNCHERS signed up for two Arianes that will be used to launch the final three Intelsat V-A birds
(two aboard a single launcher). GTE Satellite Corp. plans to launch two of its satellites
in 1984 using Ariane. The Ariane rockets, which lift off from a West Africa launch site,
will compete increasingly with the NASA rockets, which until now have been the main-

stay of U.S. satellite launches.

TELETEXT WKRC-TV Channel 12 in Cincinnati has begun transmitting teletext as part of a test
TIDBITS using the British teletext format. About 25 terminals are expected to be in piace for the
Cincinnati area test. Meanwhile in Los Angeles, KNBC TV Channel 4 has joined the
teletext test, using French equipment; KCET and KNXT in that city are already offering

teletext magazines.

Satellite Syndicated Systems, which has been offering its CableText hybrid for nearly
two years aboard its Satcom transponder. will expand its service into more home and
business markets. The plan calls for SSS to feed data transmitted within the vertical
blanking-interval through the full system. but making it possible for individual cus-
tomers to retrieve the information only at locations authorized to pick up certain pages.
Zenith is building an addressable decoder for that project: initially the direct-to-end-
user plan may require installation of a microcomputer in the home or office.

The newly created Videotex Industry Association will represent the interest of the
companies and people who are taking part in the teletext and videotex field. VIA (Suite
200, 2000 L Street NW, Washington, DC 20036) will provide information to prospective
videotext customers. Membership in the Association is $150 for individuals. and $50
for students and faculty members; higher rates apply to corporate and institutional
members.

-
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EQUIPMENT REPORTS

Exact Electronics Model
514/514A Function/
Pulse Generator

Q@

o_@mee

= g O O @

CIRCLE 121 ON FREE INFORMATION CARD

Exact Electronics 514/514A

OVERALL
PRICE

RECENTLY. | HAD A LOOK AT TWO NEW
combination function/pulse generators,
the model 514 (shown) and model
514A, from Exact Electronics (P.O.
Box 347, Tillamook, OR 97141). Both
instruments are VCF (Voltage-Con-
trolled Frequency) function generators
that will generate sine. dual-polarity
square, and triangle waveforms over a
range of 0.001 Hz to SMHz. Those in-
struments also double as pulse gener-
ators, covering a range of 0.001 Hz to 10
MHz. The effective range is extended
to 20 MHz in the double-pulse mode.
Frequency accuracy .is claimed to be
+1% of the switch setting, plus 1% of
full scale, from 10 Hz to | MHz; the
accuracy is 2% of setting, plus 2% of
full scale from 0.001 Hz to 10 Hz and
from | MHz to SMHz. The DC offset is
+10 to — 10 volts. open circuit, and +5
to — 5 volts into a 50-ohm load: the offset
1s variable by a front-panel control.

The model 514 provides the output
signal on two BNC-type connectors
labelled HIGH and LOW. For sine, tri-
angle, and square waves, the HIGH out-
put is 20 volts peak-to-peak into an open
circuit: 10 volts into 50 ohms. The Low
output is 2 volts peak-to-peak into an
open circuit: | volt peak-to-peak into 50

ohms. For positive and negative pulses,
the HIGH output is 10-volts peak into an
open circuit; 5 volts into 50 ohms. The
LOW output is I-volt peak into an
open circuit and 0.5-volts into 50 ohms.
There’s a 40-dB attenuator on the mode!
514 that varies the amplitude at both
HIGH and LOW outputs at the same
time. The model 514A provides the out-
put signal on a single BNC connector
labelled MAIN OUTPUT. In addition, the
model 514A has a 60-dB step attenu-
ator (in 10-, 20-, and 30-dB steps): that
model also has a continuously variable,
20-dB attenuator, for a total maximum
attenuation of 80 dB.

The square-wave output has rise and
fall times of less than 40 nanoseconds.
The overshoot and ringing specification
1s less than 5% of the maxmimum peak-
to-peak voltage. The TTL and ECL out-
puts (ECL output is available on the
model 514A only) will drive a 50-ohm
load; normal and complementary out-
puts are available simultaneously. Typi-
cal rise time is 8 nanoseconds for TTL,
and 3 nanoseconds for ECL. Symmetry
can be set (model 514A only) from 19:]
to 1:19. The START LEVEL (also found
only on the model 514A) is used to
vary the starting phase (from +90°
to —90°) of the sine and triangle
waveforms.

Three pushbuttons, RUN. GATE. and
MANUAL set the mode. In the RUN mode,
the generator will run continuously at
the frequency set using a dial and the
multiplier on the front panel. In the
GATE mode, the generator will run con-
tinuously as long as a trigger signal is
present. That mode is used to give you
signal bursts at the triggering frequency.
With all buttons released, the units will
generate one burst of output for each
trigger signal received. The output starts
at the rising edge of the trigger signal and
ends at the falling edge; the threshold
(the level at which the output starts and
stops) is 1.4 volts. The MANUAL push-
button sets the generator for triggering
by an external signal.

The output frequency can be ex-
ternally controlled by feeding a signal
into the VCF jack. Using a sine wave for
that will give you a swept frequency for
checking the response of filters, ampli-
fiers, etc.

continued on page 20

( WHY K40 |
BECAME THE
LARGEST
SELLING
CB ANTENNA
IN JUST
ONE YEAR!

Becand®

™

OFFERS A
MONEY BACK
 [DOUBLE GUARANTEE |

e TRANSMITS

FARTHER

» RECEIVES
CLEARER

_THAN ANY ANTENNA
IT REPLACES!
I
AN &
Gotter

S P

AN AMERICAN MADE PRODUCT
FROM AN AMERICAN COMPANY.

Call your local CB Dealer
el

For a FREE demo!

AMERICAN ANTENNA
L Copyright 1979 American Antenna Elgin, Illinoi
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Now NRI takes you inside
the world’s most popular
microcomputer 1o frainyou
at home as the new breed
of computer specialist®

NRI teams up with Radio Shack to
teach you how to use, program
and service microcomputers...

make you the complete technician.




It's no longer enough
to be just a programmer or a
technician. With microcom-
puters moving into the fabric
of our lives (over 200,000
of the TRS-80™ alone have
been sold), interdisciplinary
skills are demanded. And NRI
can prepare you with the first
course of its kind, covering
the complete world of the
microcomputer.

Learn At Home in
Your Spare Time
With NRI training,
the programmer gains practi-
cal knowledge of hardware,
enabling him to design sim-
pler, more effective programs.
And, with advanced pro-
gramming skills, the tech-
nician can test and debug
systems quickly and easily.
Only NRI gives you
both kinds of training with
the convenience

of home study. No classroom  experiments in all. You learn
pressures, no night school,  how your trouble-shooting
no gasoline wasted. You learn  tools work, and gain greater
at your convenience, at your  understanding of the informa-
own pace. Yet you're always  tion they give you. Both micro-
backed by the NRI staff and ~ computer and equipment

i 1 come as part of your train-
ing for you to use and keep.

Send for Free
Catalog...No
Salesman Will Call

Get all the details on
this exciting course in NRI's
free, 100-page catalog It
shows all equipment, lesson
outlines, and facts on other

electronics courses such as

Training includ i i
torized volt :h;smfﬁf&“;}’z‘:;ui':é‘i‘s Complete Communications

counter, and the NRI Discovery Lab with Wl th CB’ TV and Audl() Ser-
vicing, Digital Electronics,

hundreds of tests and experiments.

your instructor, answering
questions, giving you guid-
ance, and helping you over
the tough spots.
Explore the TRS-80 2
Inside and Out
NRI training is
hands-on training, with eleven different interest areas
practical experiments and in all.
demonstrations as the very Send today, no sales-
foundation of your knowl- man will ever bother you.
edge. You don't just program  Keep up with the latest tech-
your computer, you go inside  nology as you learn on the

it...introduce and correct world’s most popular com-
faults...watch how circuits ~ puter. If postcard has been
interact....interface with used, write to NRI Schools,
other systems... gain areal 3939 Wisconsin Ave., Wash-
insight into its nature. ington, D.C. 20016.

You also build essential NRI Schools
test instruments like a tran- McGraw-Hill Continuing
sistorized volt-ohm meter i Education Center

) 3939 Wisconsin Ave.

and CMOS digital frequency i 10,
counter. You work with the. %1 NI Washingon

exclusive NRI Discovery Lab,
performing over 60 separate

(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.)
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Now Available for Faster,
More Profitable Color TV Servicing!

THE NEW

RCA UNITIZED CHASSIS SERIES-
TECHNICAL REFERENCE LIBRARY

A handy, binder-encased collection of RCA Workshop Manuals, Product Manuals,
Troubleshoot/Technical Tips, and Schematics that give you step-by-step procedures for
fast troubleshooting of the following RCA color TV chassis and related systems . . . .

¢« XL-100CTC 87/88/96/97

¢ ColorTrak CTC 93 and Frequency Synthesis Tuning Systems

¢ ColorTrak CTC 99/101 and ColorTrak Models using the
XL-100 CTC 107/108/109/110/111/115 Chassis

Hundreds of pages of time-saving service information . . . equally useful as a circuit-
operation/troubleshooting bench reference or for chassis familiarization training . . . fuily
illustrated, with simplified schematics, block diagrams, and chassis/circuit board photos
that show component and test point locations . . . concise but thorough explanations of how
circuits and systems function . . . step-by-step descriptions of troubleshooting procedures
that isolate troubles in minimum time . . . common trouble symptoms and their most
probable causes.

ONLY 24.95

Easy-Quick Reference,

features, such as:

e Durable looseleaf binder

¢ Index tabs by Chassis
Number

Unitized Chassis Technical Reference Library Order Form -
Please print clearly
MAIL TO: RCA Technical Publications 1-450
600 North Sherman Drive
Indianapolis, IN 46201

Quantity

Unitized Chassis Library @ $24.95
TOTAL (ENCLOSE CHECK WITH ORDER) $

RCA =

NAME

STREET ADDRESS

CITY STATE zIp

8205RE

EQUIPMENT REPORTS

continued from page 15

Pulse width is continuously variable.
from less than 10 nanoseconds to 100
nanoseconds; that range is covered in
seven decade-steps. with a variable con-
trol for the levels between each step.
The SYNC OUT jack is used for triggering
scopes or other instruments: that output
is a 0-4-volt square wave with the same
frequency as the main output. A double-
pulse function is used to generate two
pulses of the same duration each cycle.
instead of a single pulse. The DELAY
control. which is switched into the cir-
cuit from the front panel. is used to vary
the time delay between the sync pulse
and the main output: 1t is also used to
vary the spacing of the double pulse.

The operating manual that comes
with the generators has a complete cir-
cuit description, gives calibration data
with locatton of all adjustments. and has
a schematic and a parts list. The panel
design is clean with all functions and
controls plainly marked. The only minor
complaint I have is that some of the.
pushbuttons are too close together (I've
got big fingers). The suggested retail
price tor the /nodel 514 is $645.00: it is
$725.00 for the model 514A. R-E

Radio Shack PC-50
Personal Copier

CIRCLE 122 ON FREE INFORMATION CARD

Radio Shack
OVERALL
PRICE

EASE
OF USE

INSTRUCTION
MANUAL L]

PRICE
/ VALUE

PC-50

1/2/3{4(5]6]7]8]9{10

S L Q)p.\\"“\

RADIO SHACK (ONE TANDY CENTER. FT.
Worth. TX 76102) has taken a solid step

toward entering the small-office equip-

ment field with the introduction of their
new PC-50 Personal Copier.
The compact lightweight copier mea-



sures only 534-inches high. by 13 inches
deep. by 14 inches wide, and weighs in
at a mere 8.2 pounds.

The unit is powered by 120V AC at 6
amps. Power consumption is 230 watts
during warmup and 480 watts during
the exposure period.

The 250 watt, 7500 lumen lamp has a
screw base and is easily replaced.

Warmup from a cold start is about 4
minutes. with an additional 30 seconds
required for exposure, and another 30
seconds for development. The PC-50
appears to be a scaled-down version of
the popular 3M thermal copier and uses
identical paper, including the famous
pink intermediate sheet.

The copy-size format of 8% inches
by 11 inches permits the little copier to
be used on most tasks. Legal sized
documents could be a problem but can,
of course. be copied in portions and as-
sembled later.

After unpacking the small unit from
its box, we were eager to try it and
make a comparison with a far more ex-
pensive office copier. Since the com-
pact unit is only a few inches larger in
area than a single sheet of typing paper,
finding a convenient spot on the desk
was easy.

Dual instructions are provided. both
imprinted on the lid as well as printed
on an accompanying carboard reference
sheet.

Included on that sheet are several
pictorial samples of incorrectly-repro-
duced copy along with suggestions for
correction. Maintenance instructions
are also provided.

Using the printed instruction sheet as
our copy for this test we removed the
pink intermediate sheet and inserted
the pair under the lid. following instruc-
tions. The copy which resulted was
sharp and clear, in fact as good as—if
not better than—an identical copy
made on the more expensive office
copier we had been using! We were,
needless to say. impressed.

Next we decided to test the unit in
copying the pages from an open book.
Although considerably more difficult
than a flat sheet of paper, the results
were again impressive. So long as the
print was pressed flush against the in-
termediate sheet the copy was sharp
and clear.

Although the warmup and develop-
ment times are somewhat longer than
those found on the larger. more expen-
sive counterparts, the low cost of the
untt seems worth the tradeoff. The
compact PC-50 is ideally suited to a
small office. a home. or a service shop
in which an occasional non-intensive
copying of routine documents, sche-
matic diagrams and instruction sheets
would be convenient. The PC-50 Per-
sonal Copier sells for $149.95 at Radio
Shack outlets. R-E

New RCA Video Cassette

Recorder Self-Study
Course — Volume 2

TELEVISION TECHNICIANS
CANNOW LEARN-AT HOME-

How the Newer Microprocessor
Controlled VHS Format VCR’s Operate

An ever increasing number of Video Cassette
Recorders are being purchased by consumers,
and many instruments sold have now provided
hundreds of hours of recorded entertainment.
As aresult, there is a growing demand for

VCR service maintenance. In order to service
the newer video cassette recorders the techni-
cian must have a thorough working know-
ledge of the VCR.

To meet the need of television technicians who
intend to enter the field of VCR service and

for those technicians currently involved in
VCR service, but who need updating, RCA
developed this new basic and in-depth home
study course. it consists of six instructional
units, and an appendix. Each instructional unit
is comprised of a study guide and reference
material. Program content includes the basic
concepts of video recording, mechanical and
electronic theory of operation.

RGA ?

Video Cassette !
Recorder vus |

Self-Study Service Education l'

g~ |
=
Special
Introductory Offer

This complete VCR training
course is regularly priced

at $79.95. For a limited time only
on orders received within the
next 30 days we will ship
prepaid the complete binder
and materials at the reduced

priceof: $64.95

YES Send Me The RCA Technical Training
VCR Self-Study Course—Volume 2

QUANTITY

VCR Self-Study Course Volume 2

at $64.95

rRea =5

(Enclose Check With Order)

$ TOTAL

THIS IS YOUR SHIPPING LABEL — PLEASE PRINT

NAME_

STREET ADDRESS

CITY. STATE

ZIP.

MAIL TO: RCA Technical Training 1-450, 600 N. Sherman Drive, Indianapolis, IN 46201

8204 RE
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Microtek
Bytewriter-1
Matrix Printer

i '
‘ . h
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THE BYTEWRITER-1 MATRIX PRINTER.
by Microtek Inc.. is a 7 X 5 dot-matrix
printer for the TRS-80, Apple and

Microtek Bytewritel-j

OVERALL - ]
PRICE |

EASE i
OF USE

INSTRUCTION
MANUAL

PRICE
/VALUE
1/2/3]4(5/6|7(8]9]10

Apple 11. and  Atrari 400/800 com-
puters that specifically answers the
need for an inexpensive printer ca-

Two New Portable
Instruments From Simpson

Compare the Specs! Compare the Price!

MODEL 454 3" DUAL TRACE
TRIGGERED SWEEP SCOPE

* DC to 15 MHz bandwidth, 5 mV/div. sen-
sitivity, 100 nsec/div. (X5) to .5 sec/div.
sweep range

* Differential amplifiers provide stable,
clean waveforms

® Voltage calibrated vertical and horizontal
input attenuators

® 100 KHz chopping rate for low-speed
waveforms

* Alternate mode automatically selected
on high sweeps

® 24 nsec rise time, 0.5 V P-P calibrator

® Displays CH A, B, Aand B, A + B,

A - B XandY

* External, CH A or CH B triggering, TV
sync

* Compact 4-5/8 x 9-7/8 x 13-1/4 ", weighs
13 Ibs.

* Two low-cap. Xll)po p

MODEL 420 FUNCTION
GENERATOR

* Provides sine wave, triangle wave,
square wave and DC voltage output

® Fixed TTL output drives up to 10 TTL
loads

* Wide frequency coverage of 0.1 Hz to 1
MHz in 7 ranges

* Voltage-controlled generator input for
sweep signals

* Continuously variable DC offset control
with convenient Off position

® Model 420D provides full day’s operation
on batteries*, and it can also be re-
charged overnight. The instrument can
be operated from AC line voitage without
the batteries installed. *Batteries not
supplied.

* Compact 2.7 x 8.4 x 9" unit matches our
DMM styling
Adjus

SEE THEM AT YOUR LOCAL
SIMPSON DISTRIBUTOR

MODEL 420 A
for AC tine
operation —5194

MODEL 420 D
tor AC line and
battery operation —$231

Y

853 Dundee Avenue, Elgin, Illinois 60120
(312) 697-2260 « Cable SIMELCO « Telex 72-2416
IN CANADA: Bach-Simpson, Ltd., London, Ontario
_] IN ENGLAND: Bach-Simpson (U.K.) Ltd., Wadebridge, Cornwall
[N INDIA: Ruttonsha-Simpson Private, Ltd., Vikhroli, Bombay

ELECTRICAL EQUIPMENT
AND PRODUCTS GROUP
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pable of accommodating standard letter-
size sheets and paper rolls.

Priced at only $299, the Byreuriter-1
has three individual internal connectors
for the three computer systems. It is
almost impossible to mix-up the con-
nections if you move the printer from
one computer system to another be-
cause the required interface cable
from the computer to the printer will
attach only to the appropriate connec-
tor.

The Bytewriter-1 prints both upper
and lower case—without lower-case
descenders—at 10 characters-per-inch.
6 lines to the inch. It accepts 95 of the
96 standard ASCII printable character
codes and three control codes.

In the ASCII **standard’’, the char-
acters start at decimal code 33 and run
through decimal 127. Code 127, how-
ever, is not really a character; it is the
delete function. Some printers, on re-
ceiving a code 127 from the computer,
will do nothing. The Byrewriter-1, how-
ever. translates code 127 into an open
box of the type used on questionnaires.
If you were printing something where
you might want to check off each step
with a pencil or pen, the open box
would be an asset.

The Bytewriter-1 responds to three
ASCII control codes. Those are: CR
(carriage return), SO (shift out), and SI
(shift in). CR also provides an auto-
matic linefeed. When the printer re-
ceives the CR code, all data stored in
the print buffer is printed and the paper
is advanced one line. If more than 80
characters have been received and
stored in the printer’s buffer before the
CR is sent by the computer, the first 80
are printed on one line and the re-
mainder are “‘wrapped around’” on the
next line.

When the printer receives the SO
code, all data that follows is printed out
in “bold”’ double-width characters.
Reception of the SI code cancels the
“‘bold’" characters and all printing that
follows the SI code is normal width.
The SO and SI codes can be inter-

- mixed at will in the same line, per-

mitting individual characters, words,
and phrases to be printed ‘‘bold.”
The bold characters do not cancel at
the end of a line. but will continue until
the SI code is received.

Like some other printers, the Bvre-
writer-1 ignores the Line-Feed (LF)
code. A line feed is automatically
accomplished as a result of the carriage
return. If just a line feed is desired, it is
necessary to send a CR code to the
printer. While that provides a line
feed, it also moves the printhead to the
beginning of the next line; that makes it
somewhat difficult, if not impossible,
to line up columns.

Unlike earlier **budget’ printers that
used rolls of narrow, adding-machine

continued on page 24



Introducing TALKMAN ™

The new two-way radio that means business.

Voice-activated, two-way
communications— leaves hands
free for safety and security

TALKMAN is a new two-way communications
system designed for special purpose business
applications such as construction, electrical
maintenance, security, warehousing and
manufacturing— anyplace the need to communicate
exists where both hands must be left free for safety
and convenience.

TALKMAN is a lightweight transceiver that may
be carried in the pocket or belt-mounted.
TALKMAN provides short-range, high performance

| Y @ Standard

Communications

P.O. Box 92151

Los Angeles, CA 90009
800/421-2916

(In Calif. 213/532-5300)

communications in the 49 MHz FM band up to

Ya mile. A choice of one of five available channels
makes TALKMAN a serious contender for security
installations requiring individual channels for
communications control.

TALKMAN is easy to use and maintain. Its unique
headset adapts to any headgear and features a
stowable whip antenna and adjustable, boom-
mounted microphone with windscreen for
communications even in high wind or noise
environments. Sophisticated solid state circuitry
includes audio muting and microphone sensitivity
control — features usually found on two-way
business transceivers costing three to four times
as much.

Individually cartoned, $139.95 suggested list.

—
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There is no impression adjustment
for the printhead: it is set at the factory
and will print up to the original and

three copies. Our experience showed a
somewhat irregular impression impact-
I I I a_re e eS ° density where a substantial part of the
character was reproduced by a string
of dots. such as the small letter “"e”". or
the parenthesis symbols [ (.) ]. While
sheets are inserted from the rear. Per-
manent brackets and a removable
spindle are provided for paper rolls. The
type paper that permitted lines of per-
haps 16 or 30 characters. or that used a
somewhat difficult to obtain and ex-
pensive heat-sensitive or electrostatic
paper. the Byvrewriter-! uses standard
sheets—letter or legal size—or standard
paper rolls up to 8%2-inches wide. The
paper feed is friction only: there are no
tractor or pin-feed devices. Single
bracket supports a standard 5-inch
diameter teletype paper roll off the
table—the user is not limited to one of
the new mini-size rolls of approxi-
mately 3-inch diameter, which happen
to cost more than the standard roll.

The characters are printed by a 7-
wire printhead that plugs into a socket
and 1s user-replaceable by simply
loosening two screws and unplugging
the connecting cable. Unlike most
other printheads that are connected
to their electronics by a flexible ribbon
cable that "‘rolls’" along with the print-
head. the Byrewriter-l uses discrete,
highly flexible wires to connect the
printhead to the circuit. The wires
flop and twist considerably as the
printhead travels. While it does not
appear to the eye that the twisting
wires would have the life expectancy
| of “rolling ribbon™. there is no pre-
vious experience on which to make a
judgment as to life expectancy of the

We'd like you to compare Keithley's new Model 179A general purpose
bench TRMS multimeter to its closest competitor.

P/
-
l \

179A | | wires.
T 1 The printhead is driven by a grooved
803A L" | S e l o |~ 150 J | el o NOy e | spindle. rather than a drive belt. Again.
Dollar for dollar, feature for useful feature, we think our new 179A gives that is an arrangement we have not
you more common sense utility for your money. What do you think? seen used in a matrix printer before:
| but it does work. Again. we have no
- — [ - C— - . o 1 .

m like a closemok ame 17‘; I’le.‘; —\ I':mereszd in other Kmley products. ‘ lde-d .V.Vhdt .the llt:e e "
call me to arrange a demo. [ High resolution and Systems DMMs, reliability ml.ght be: but after Seyeral
Please send the new Keithley handheld, [ Keithley Scientific Instruments. weeks of quite severe useage—likely
portable and bench meter catalog more than done by the average hobby-
including the complete 179A specs. ist—we have had not a single instance

Name - - Title of difficulty with any part of the printer’s

) - o electrical or mechanical assembly.

e  DPhone The printhead’s bi-directional drive
is the ““full line”” system commonly

Address found on many lower-cost printers: it is
- o o not logic-seeking. That is. the head

City _State . 0 sweeps from full left to full right. even
MAIL TO. if it prints just a single letter on the left

side. It then sweeps back from full

right to full left regardless how much it
I(EITH LEY has to print. The printer speed is 80
characters-per-second (per line). 60

Keithley Instruments, Inc. lines-per-minute.

. the “"top™" (original) copy was legible.
28775 Aurora Road/Cleveland, Ohio 44139-9990/(216) 248-0400 the copies—particularly the third—.

continued on page 118
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| WISH | WASN'T IN SUCH
A PINCH FOR GRABBERS ™

| WISH | WASN'T °
SO PINNED DOWN
BY PIN TIP
SELECTIGN.

| WISH | WASN'T IN SUCH
A BIND FOR BINDING POSTS.

| WISH | WASN'T
SO ISOLATED
FROM ISOLATION
PLUGS.

OUR WISH BOOK CATALOG HAS IT.

] All you really need is the new Pomona
=~ ESAVANAS  catalog. Grab a copy and choose from
I micro, mini and maxi GRABBERS™ test clips.

Isolate hard-to-find isolation plugs. Pin
down all the pin tip plugs and jacks you
need.

And you're bound to find binding post for
every application.

In all, there are more than 620 items. And
since Pomona makes them, you couldn’t
wish for better quality.
rowow gecreowcs ITT So, ask for your free wish book today.

Full catalog also contained in EEM.

ITT Pomona Electronics, 1500 E. Ninth St., Pomona, CA 91766.
Phone (714) 623-3463.

In Europe, ITT Industries Belgium S.A., Pomona Division 250
Avenue Louise, Box 121, Brussels, Belgium. Phone 02/640. 34. 00.

AVAILABLE FROM YOUR FAVORITE ELECTRONICS PARTS DISTRIBUTOR

Pomona Electronics ITT

CIRCLE 17 ON FREE INFORMATION CARD



NOBODY SELLS MORE TEST
THAN FORDHAM BECAUSE

TECH 330

Has 7 functlons and 29 ranges,
plus 0.1% VDC accuracy and true
RMS capability (AC + DC).

TECH 300

Has 0.5% VDC _accuracy and all
the features of TECH 310, except
the continuity test function and
10-amp current ranges.

BECKMAN
3'2 Digit Multimeters

TECH 310

Has 7 functlons and 29 ranges,
plus 0.25% VDC accuracy.

Restorer
Analyzer

Model 467

® Restores color and B/W
picture tubes like new! Uses the
most powerful restoration
method known with minimal
danger to the CRT. @ Excluslve
multiplex test technique

TECH 350

Bright, 0.5%'* LCD display. Single
easy-to-use switch. Separate diode
test function. Low power resistance
range. 22 megohms input resistance.
12,000 hour battery life.

TECH 360

Input jack for a standard K-type
thermocoupling, enabling user to
measure temp from —20°C to
+1265°C. Switch selectable mea-
surement of true RMS (AC + DC)
or AC only voltages and currents.

Portable Digital Capacitance Meter
Model 820

® Measures capacitance from
0.1 pFto 1 Farad. ® Resolves
to 0.1 pF. ® 10 ranges for ac-
curacy andresolution. ® 4 digit
easy to read LED display.

® 05% accuracz. ® Speclal
lead Insertion jacks or banana Mummﬂtﬂr

©® Free 10 amp current shunt.

® General Furpose True RMS multimeters
with identical features except for power sources.

Model 810

Operates on fine voltage

Sweep/Function Generators
Model 3015

® Frequency: 2 Hz to 200 kHz,

in 3 ranges. ® Qutputs: Sine,

square or triangle ® Variable

Amplitude: 15 V p-p, open cir-

cult, 7.5 V p-p into 600 ohms.

@ Puise Qutput: Fixed amplitude

T;IL I;vall. IogicAhIgh greagg %

than3 volts. ® Accuracy:

FS., 10 20 kHz. Model 3030 Model D800 Model D802
OHFrieq%ency. 0.001 gz iol3 : Fluke's lowest priced Same as Modet D800
mHz in . e g

Model 3025 Sine, squarrzﬁqt?l:ngle, ;Jg/%': il DMM. An all purpose but has a basic DC

@ Frequency. 0.005 Hz to ?

{ 0.1%
square, pos/neg ramp. @ Vari- - Instrument for basic accuracy of :
5 mHz in 7 ranges. ® Outputs: able Amplitude: 20 V p-p, open ' measurement needs. ta:: Fl'l:J ] tclondfuc
Sine, square, triangie or haver- clrcult, 10V p-:g, into 50 ohms. Five ranges for AC ce function for continuity and loglc
sine. ® Variabie Amplitude: 20V @ Accuracy: %(1.5% setting

and DC voltage accurate high resist- lgvels, measure temp
, open clrcuit; 10V p-p, Into +1%F.S), 0.001 Hz to 1 mHz; measurements. Four ance measurement. with K-type thermo-
g-op ohms. ® Accuracy: £5%F.S. %(2% setting +2%F.S.), 1 mHz

Model 811
Operates on line voltage
with rechargeable
I-Cad batteries.

Hand Held DMM with trse case

Model D804

The most powerfut in
the serles. All features
of Model D802 plus
capability to check

NN »
ranges for AC and N I 1 '~ couﬁles and capture
105 mHz, DC cument tests. Six : peak readings of
resistance ranges. P : transients.

Four Instruments
in One

Model 3020

Four instruments in one pack-
age - sweep generator, function
generator, pulse generator, tone-
burst generator ® Covers.02 Hz
to 2 MHz @ 1000:1 tuning

range ® Low-distortion high-
accuracy outputs @ Three-step
attenuator plus vernier control
® Internal finear and log sweeps

Meter
Model 260-7

® 28 time-proven ranges. ® Direct dial

reading of Amp-Clamp ranges. @ Only 2 bat-

terles . .. one 9-volt and one 1.5 voit “D” cell

® 260-7 complete with batteries, test leads
and manual

©® 260-7M with mirror scale

@ 260-7R7 in roll case ® LCD analog bargraph to indicate nulls, peaks and

® 260-TMRT with mirror scale, in roll top case trends, @ Differential peak hold captures maximum (peak)

Available with reset pushbutton rel when - and minimum values of complex waveforms. ® 50 u/sec

overload exists. puise detection. ® True RMS measuring capability.

32 Digital
. . Multimeter
Low Distortion Function Generator Model 467
Model 3010

@ Generates sine, square and
triangle waveforms @ Varable
amplitude and fixed TTL square-
wave outputs @ 0.1 Hzto1 MHz
in six ranges ® Typical sine

¥ wave distortion under 0.5% from
0.1 Hz to 100 kHz

Dual-Trace 30 MHz
Delayed Sweep Scope

Model 1530

Portable Triggered Miniscopes

® Touch selection and controi

RADIO-ELECTRONICS

[
[+2]

® Delayed sweep operation for
sweep expansion up to 1000x.
® 30 MHz response; usable
to 50 MHz. ® 5 mV/division
sensitivity, selectable 2 mV to
20 mHz. ® Variable hold-off
for puise train display. ® Single-
sweep for nonrepetitive wave-

~ forms. @ Built-in triggering

filters.

of functions, ranges and power.
® Large (0.55" high) LED read-
out. ® Automatic polarity and
overload indication. ® in-circuit
test capabliitles.

Model TT-20

Model TT-20B with batteries and charger

Model TT-271 with LCD readout

Model TT-21B with LCD readout, batteries and charger

855 Conklin St,Farmingdale, N.Y. 11735
@ MasterCharge B
# Visa B COD B Check B Money Order

ankAmericard

Model MS-15 15 M1z
Model MS-215 15 mHz, Dual Trace
Model MS-230 30 MHz Dual Trace

=
VISA®

master charye




UIPMENT

AND TOOLS

BODY SELLS FOR LESS!

N
AR 3% Diglt
Y 0.1% Digita

W Capacitance Meter

PR
@ =ik

. —-—-—-;!;- ‘,. ® ‘@;

hgdel 5001

For the electronic measuremant and display of frequency, perkod,
interval and counted events. Unique full input signat conditioning.

Frequency Counter

SO e CouTen ] ’

=TT TR R

@ 5 Hertz to 650 MHz @ 10 MHz crystal oven timebase
input @ Selectable 0.1, 1.0, 10 sec gate ® Swiichable low
pass 50 KHz fiiter ® True TTL compatibllity at Input

<&

)
10 Mz
atl my
9" Scopes
Model LBO-513

Single Trace with probe

Model LBO-514 L= _e—— <.
Dual Trace with probes ] Modol LBO-514 l

20 MHz Oscilloscopes
® Add and subtract
modes (with CH-2
invert), permits differ-
ential measurements
(Model LB0-508A
only). ® Front panel
X-Y operation ideal for
phase-shift analysis,
sweep alignment and
(Mocel LB0-508A"
ode - y
only). ® 17.5nanosec  Model LBO-507A
rise time for easy view-  Single Trace with probe
ingof high speed puises  Model LBO-508A
and wave forms. Dual Trace with probes

DC Power Supplyst
Model WP-708
Its a dual OC Voltmeter

o
It's a triple DC Power Supply

® Three separate completely isolated DC power supplies:
two 0-20V @ 0-2A, one fixed 5V @ 4A @ Excellent
line and load reguiation ® Fully adj. current limiting
on the two variable supplles

-

OLL FREE

Hand-Held Beeper
Digital Multimeter
Model 128

® LCD display. ® 0.5% basic
accuracy. @ 3'% digit resolu-
tion. ® 'BeePer operates on all
ranges and functions.

Hand-Held Digltal 4'2 Digit
Multimeter Multimeter
Made! 130 Model 135

® (5% basicaccuracy. ® 3%z ® 0.5% baslcaccuracy. ® 4%
LCC display. digit resolution provides wide
dynamic range. ® LCD display.

Magnifler
Lemp
Madel LFM-1A

Offars large viewing area for fine detalls, component
assembly and other close work Has unique doubie
terslon control. in grey, black, white and tan. Three
diooter, 13" focus standard on all models. (45" reach).

Magna-Lux Lamp
Model LUX-2A

Magnifier utllity [amp. The 3%’ diameter
lens supolemented by a 40-watt stand-
ard ap, ance bulb A-15 incandescent
bulb. Sold In black only, has
an arm reach of 39" and

includes a factory installed

3-diopter lens. Same
magnification as LFM-1A

*®. &
v cq\,\"
Model TC-150/ST

Contains 23 individual
tools, 24 Series 99
interchangeabie screw-
driver/nutdriver blades
and handles, 2 meas-
uring tapes, soldering
."' iron, recharger, solder.

Model TC-200/ST

Smaller version of the TC-100
case. 27 interchangeable Serles
99 screwdrivers and nutdrivers,
for use with the straight or tee
haadle, plus 10 assorted snips,
pliers, wire cutters and wrenches.

Dual Trace
Oscilloscopes

Economically priced, general-purpose oscitloscopes.
Square, 5% CRT with Internal graticule (iiluminated
scaleg. High accuracy voltage axis and time axis set

at +3% (certified at 10°C and 35°C). High-sensitivity
design; vertical sensitivity of 1 mV/div. avallable. 8-div..
dynamic range ensures accurate measurement of wave-
forms without distortion. TV sync-separator circuit.

20 MHz 35 MHz 100 MH:
Model Model Model

V-202 V-352 V-1050

Controlled
Output
Soldering
Station

Model WTCP-N

Desoldering
Stations
Model DS-600

Attache Style Tool Cases

Model TC-100/ST

53 individual screw-
drivers, nutdrivers, pliers
and wrenches, 31 Series
99 interchangeable
screwdriver/nutdriver
blades and handles, and
two screwdriver/nut-
driver sets.

Master
Tool Kit
Model 99-SM

24-piece kit

(800) 645-9518 >1%)555:5050
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LETTERS

Address your comments to: Letters, Radio-Electronics,
200 Park Avenue South, New York, NY 10003

TELETEXT

| read your editorial in the February
1982 issue on the “non-decision’ of the
FCC in regard to teletext. May | please
offer an alternate perspective on some of
the point you made?

As | understand it, the FCC was char-
tered to enforce the Communications Act
of 1934, as amended. That Act holds that
the air waves belong to the public and are
to be used only for the public good. The
FCC is not, and never was, a consumerist
organization. It was not intended to de-
cide which commercial product is OK for
consumers to have, and which is not.

That suits a lot of us out here just fine!
We don’t want the government telling us
what to buy, when, how, what color it
should be, etc. We prefer to make our
own decisions from the offerings of a free
market, thank you.

You state that with three incompatible

teletext services, consumers will have to
purchase three separate decoders.
Shame on you! As we all know, everything
electronic is (or is about to be) micropro-
cessor-driven. | suggest that the con-
sumer will need to buy but one decoder
and one, two, or three teletext programs,
from it, according to which teletext ser-
vice he or she wishes to use. That brings
me to the next point.

You imply that, with three teletext ser-
vices, the consumer will be forced to avail
himself or herself of all three. Why? In the
automobile market, there are sports cars,
family sedans, compacts, station wagons,
and pickup trucks. Does that mean that a
car buyer must purchase one of each?
Hardly. | suggest that in the television
market the consumer should be equaily
free to select the teletext service he or she
prefers.

You also seem to imply that the three
teletext services will necessarily duplicate

one another. Why so? | would like to sug-
gest that, in a free market, each teletext
service will specialize. Perhaps one ser-
vice might cover financial affairs (stocks,
bonds, metals, gems, commodities); an-
other might choose current events (news,
weather, sports); and still another could
specialize in entertainment (theater, con-
certs, movies, lectures, community ser-
vices). | like that. Specialization, it seems,
has always generated a higher level of ex-
cellence than generalization. Also, so has
free-market competition, over a govern-
ment-controlled market.

We have a new administration in Wash-
ington—one dedicated, in part, to getting
the government off our backs. That is why
the FCC has decided to allow consumers
to choose for themselves which teletext
service they prefer, after first seeming to
have rmade the decision for them. Please
note, however, that nothing that the FCC
has done (or has not done) will get in the

e

“Fast and accurate readings.

That's why we use the AWS EZ-Meter DMMs.”

"At ITS, we maintain and service hundreds
of pieces of computer equipment used by
over 200 airline companies throughout the
world. If even one piece of equipment goes
down, serious back-up problems can occur.
So our job is not only to make the proper
repairs, but to make them fast. That's why
we use the AWS EZ-Meter series of Digital
Multi-Meters. With their Autoranging fea-
ture (volts & ohms) we can count on quick,
accurate readings hundreds of times a
day - both on the bench and in the field.
And with their Five-Year warranty, we
think they're the best hand-held DMMs
you can buy.”

CIRCLE 29 ON FREE INFORMATION CARD

Other outstanding features include:

M Autoranging and full manual mode
(Models EZ-6100 & 6110)

B Audible continuity tone with 5 settings
(Models EZ-6100 & 6110)

B Nominal DC volt accuracy 0.5% of
reading (Models EZ-6100 & 6110)

B Zero adjust teather-touch button

B Low and normal power Ohm ranges

B 300 hours minimum continous opera-
tion with two 1.5V “AA" batteries

B 3% digit LCD indicates the function,
reading and feature simultaneously

@ Exclusive FIVE-YEAR Warranty!

'See Us At Southcon Booth #2413

Bob Murray, ITS Equipment & Leasing Corp.

For more information on the EZ-Meter
series or any of the other fine AWS
instruments call your local distributor or
contact A.W. Sperry Instruments Inc.,
245 Marcus Blvd., Hauppauge, N.Y. 11788
® 800-645-5398 Toll-Free (N.Y., Hawaii,
Alaska call collect 516-231-7050).

AW. SPERRY
INSTRUMENTS INC.

The Measurable Advantage.



way of standardization in teletext.

Consider the NTSC standard. to which
all broadcasters and all receiver and
transmitter manufacturers must conform.
Please correct me if | am wrong. but | be-
lieve that that standard was devised
through voluntary cooperation within the
television industry. It was not handed
down from on high by the FCC, or any
other government entity. If the free mar-
ket so dictates, I'm willing to bet that in-
dustry will cooperate again to devise a
teletext standard.

That is heady stuff, as the notion of a
free market always is. | know that it sets a
lot of people on edge. and has some of
them gritting their teeth. But how about
giving it a try for old time's sake? Who
knows? You might even like it?

A.C. ACTON.
Midiand. MI

LOW-FREQUENCY FILTER

Thank you for the good job on my
article about the low-frequency filter kit
(Radio-Electronics, November 1981).
There are two errors that your readers
should know about, however. in the sche-
matic of Figure 7, the connection to pin
“H" of the filter kernal (—Vg) should come
from the other side of C16. Figure 3,
showing the input and output noise of the
low-frequency filter. is labeled as a spec-
trum analysis; though it was taken from a
spectrum analyzer. those are time wave-
forms. not spectra.

Fortunately, neither error will affect
anyone's building and installing the LFF
from the layout, component locators, and
interconnection drawings, all of which
are error-free.

JOE GORIN

SOUND-GENERATOR
CONTROLLER IC

1 the December 1981 “Letters sec-
tion Mr. Stan Stephenson asks if anyone
knows where he can obtain the TI
SN76489A generator-controller IC. It is
obtainable from CIRCUIT SPECIALISTS
CC.. Box 3047, Scottsdale, AZ 85257. The
price is $9.95, with a $15 minimum on
phone orders (1-800-528-1417). but no
minimum is required for mail orders ac-
companied by a check or money order.

Finding an appropriate mailing address
to reach the "'Letters:” department isn't
50 2asy—how about putting an address at
the head of the column?

CHARLES ROBINSON.
St. Louis. MO

Address your correspondence to:
Letters, Radio-Electronics, 200 Park Ave.
South. New York, NY 10003.

Your suggestion is a good one and
we're going to use it. See the opening of
the Letters column in this month's is-
sue.—Editor

CABLE TV

| read your editorial about cable TV in
the August 1980 issue of Radio-Electronics,
and have a few comments that | would
like to share.

It is interesting indeed that cable TV is
going about in the same way that Ma Bell
has, but | see something more to it than
just that. With such things now as select
TV. Showtime, Cable News Network,
ESPN, HBO, etc., offered on cable-TV sys-
tems, | can see why we are told that cable
companies must do the hookups. As | see
it, cable lines come into the home just as
telephone lines do. It is true that they

must do the hookup on a pole outside,
just as one's “drop' telephone line is
where it meets the main feeding cable
{pairs).

But what goes on in the place of resi-
dence is actually another matter. It is
choice; if the customer wants telephone-
company-installed wiring, phones, etc.
(they must still provide lightning protec-
tion) he would do it that way. Cable TV
operates on the same principle. Coaxial
cable can be supplied just as well by out-
side suppliers. | agree entirely that quali-
fied people could do it that way—people
with enough knowledge of how it works.
If one is fairly knowledgable in electricity,
electronics, and wiring methods, | can
see no reason why it would not work.

As cable companies will give many rea-
sons why it will not work, one probable
reason begin that private investment in
cable TV appears to be good, it is not a
matter of who must do it. Cable TV has
many offerings now, with the advent of
satellites, etc. So | can see why they are
proceeding in a manner like that of Ma
Bell. Cable can be the provider of the ser-
vice, just as telephone-line service is; but
the responsibility or choice of options at
home are best left to the customer.
Hotels, motels, etc., that have all those
extras with cable would be another mat-
ter, where cable could provide it, or an
outside private contractor could.

DAVID WAGNER,
Marquette, M/

BACKWARD DIODES?
In looking over the "Hobby Corner”
section of Radio-Electronics, October
1981, | noticed what appeared to be a mis-

IINIZADS

CALL NOW
AND

RESERVE
YOUR SPACE

$550 for a 6X frequency insertion.
Reaches 211,387 readers.

Fast reader service cycle.

Short lead time for the placement of
ads.

We typeset and layout the ad at no
additional charge.

Call 212-777-6400 to reserve space.
Ask for Arline Fishman. Limited num-
ber of pages available. Mail materials
to: mini-ADS, RADIO-ELECTRONICS,
200 Park Ave. South, New York, NY
10003.

Sinclair

Software
on
cassette.

MULTIFILE Data Storage System. A versatile mult-purpose fil-
Ing Sysiem Tor 16K ZXB1. Menu.driven The aumber. &1os and
heading of hles are userdetinable. Files may be. created.
moditied, replaced, and_searched, and are protected by &
secunty lock. OUIpUL 10 ZX prnter is provided. MULTIFILE is
supplied on casselie with three blank cassettes tor data
storage, and packed 1n an atiractive permaneni storage case.
Supplied with describing applica-
tions for both business and personal use $29 95

ZXAS Machine Gode Assembler (16K) $9.95
ZXDB Machine Code DisassembleriDebugger (16K) $9.95
ZX CHESS! Your choice of 7 levels of play, white or black, sel
Up any position to be analyzed, change levels of piay during a
%‘ame swap 5ides, and more. {16K) $24.95

VADERS'Tenlevelsu'play'(!GK) $9.95
STARTREK Trek across the gataxy, (16K) $9.95
ADVENTURE: Damsel and the Beast {16K) $14.95
m PROGRAM PACK. 8 compact. entertaining programs  $9.95

ROGRAM PACK. Four entertaining programs. $9.95
IO EXCITING ZX81 PROGRAMS $14.95

Books

$14.95
$19.95
$14.95

30 Programs for the ZXB1 (1K)
Understanding Your ZX81 ROM
2XB1 ROM Disassembly Parl A
Full replacement warranly all tap

‘Neite for our FREE SOFTWARE CATALO E for

GLaADSTONE

Gladstone Electronics 901 Fuhrmann Bivd.. Buftalo. NY 14203
Telephone Orders (716) 8490735 VISA/MC No C.O D.s please

Mail Orders Send check money order. Visa or MC number

$1 50 per order handling.

CIRCLE 67 ON FREE INFORMATION CARD

2300 MHz DOWNCONVERTER kit

for Amateur microwave reception. $35.00
postpaid. Highest quality components.
Send SASE for information filled catalog
of other converter kits, preamps, acces-
sories and parts. VISA and MASTERCARD
accepted.

SMP - Superior Microwave Products, Inc.
PO Box 1241 Vienna, VA 22180
1-800-368-3028 1-703-255-2918

CIRCLE 65 ON FREE INFORMATION CARD
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take in the diagram. Fig. 4. Either the
power and ground connections were
shown wrong. or the six IN914 diodes
were drawn incorrectly.

In reading the text. | found it stated: “All
of the LED's shown in this article are
common-cathode devices.” | know that
LED's emit light forward-biased. and
IN914 conducts forward-biased—that is
disregarding its reverse breakdown. So |
concluded that the six IN914 diodes are
drawn backwards.

JACKIE REICHLING.
Batavia. IL

You appear to be correct. Fortunately.
although the circuit will not work properly
as shown. at least nothing will be
harmed.—Editor

TEMPERATURE MEASUREMENT

Your ‘Letters” column in the January,
1982 issue, included a lengthy communi-
cation from Mr. John P. Lane concerning
temperature measurement. Mr. Lane is
quite correct in most of his comments, in-
cluding the desirability of using distilled
water for the boiling-point calibration.
However, there is one important point
that he neglected to mention. Since he
lives near sea-level, he may not be aware
of the ambiguity in “official’ barometric
pressures.

For various, perfectly valid reasons, the
barometric readings announced by the
National Weather Service are normalized
to equivalent sea-level values. They do
not reflect the true pressure values uniess
you live on the beach. Since the pres-
sure drops with altitude at the rate of one

inch Hg per thousand feet (that is fairly
accurate up to 10,000 feet), the tolerance
of 0.03 inches suggested by Mr. Lane is
equivalent to about 30 feet in altitude.
Thus, in most parts of the country, that
factor may well be the dominant error of
the calibration process. | am not aware of
any public source of "true” barometric
readings, so you would be well advised to
find out what your local altitude is, and
then use the Handbook of Chemistry and
Physics that Mr. Lane recommends to cal-
culate the “‘true’” pressure.

GARY J. VINCENT.

Richardson, TX

RADAR DETECTORS

In the December 1981 ‘‘Letters’ sec-
tion, Mr. Horn overrates the law as a
safety device. Most drivers come with two
police detectors—one on either side of
the nose—and the truth is that the law has
little effect on the way they drive. Driving
habits reflect one’s intelligence, skill, alert-
ness, experience, self-discipline, and atti-
tude toward respect for safety of self and
others. The law makes little prescriptive
contribution. Fatality rates among radar-
detector-equipped drivers may tend to be
lower than average, because such drivers
tend to be alert and self-defensive. The
law’s most significant effect is in the
persuasion of the public that officials
have taken action. The net result of radar
detectors on the nation's traffic picture
will be a slight reduction in speed-trap
revenue, and nothing more.

J.D. DENNON,
Warrenton, OR

SUBSCRIPTION TV

Your editorial on subscription TV
(Radio-Electronics, December 1981) has
generated a lot of thinking about cable,
subscription, and free TV, as far as the
public airways are concerned. Evidently,
the logic at the FCC is to let those indus-
tries battle it out.

However, the real losers are the tax-
payers. There is little doubt that free TV
will be eliminated eventually, or greatly
reduced, as the broadcasters join the
cable-elite group. That isn't too bad for
people living in cabled areas, and who
don't mind the ever-increasing subscrip-
tion fees. But what about the people living
in rural and other uncabled areas of the
USA?

The only possible solution for such
people is signals delivered directly to
their homes by satellite. And the problem
here is that the premium services (HBO,
Show Time, the Movie Channel, etc.) re-
fuse to seil their programs to private
TVRO owners, even though cable TV is
not available to them. The irony of the
mess is that the government (NASA) is
supplying the space technology and the
rocket boosters to place those satellites
in orbit while, at the same time, another
government body (FCC) allows satellite
programmers to refuse to supply service
for a reasonable fee to taxpayers who
help pay the bills.

Come on, Congress and the FCC; it's
about time that you considered the people
living in the fringes.

LARRY J. WILSON,
Reynoldsburg, OH R-E
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Shipping $3 00

Prices subject to change without notice

INTRODUCTORY OFFER)

MA 1H A Professional Tool for only $49.00

Measuring ranges

Black molded high impact thermoplastic case.

Large mirror scale, 83mm

Meter movement: Coil core magnet mounted on shock-proof
jeweled bearings. Overload protected.

Dimensions: 92 x 126 x 45mm, Battery AA size 1.5V

input impedance: 20k 2/V DC, 4k Q/V AC

Accuracy:3% V DC, 4% V AC

Safety Test Leads $ 7.90
Case for Meter and Leads $12.00

Voltage Current Resistance Capacitance
0.15V dc 50 uAdc 1Q... 1 kQ |2000...200000 uF
0.5 Vdc 0.5 mA ac/dc 10Q... 10 kQ 200... 20000 uF
1.5 Vac/dc 5 mAac/dc| 100Q...100 kQ 20... 2000 uF
5 Vac/dc| 50 mAac/dci 1kQ... 1MQ 2o 200 uF
15  Vac/dc| 500 mA ac/dc
50 Vac/dc| 5000 mA ac/dc
150 Vac/dc
500 Vac/dc
1000 Vde

Accuracy: 1.5% V DC, 2.5% V AC

MA 2H Current range: 15 A AC/DC

Other specs same as MA1TH

1 YEAR IMMEDIATE EXCHANGE WARRANTY

$79.00

CIRCLE 27 ON FREE INFORMATION CARD

THE TEST EQUIPMENT SPECIALISTS VisA
TOLL FREE HOT LINE

800-223-0474

54 WEST 45th STREET. NEW YORK. N.Y. 10036 212-687-2224



You’'ll be able to
troubleshoot these new
products and service

them faster than
ever before.
A future that will
really open your
eyes. The '80s are
going to see home
video equipment
advances that

Video is the boom
of the ’80s. Never have
SO many opportunities
been available to you.
Sales areup and RCA is
leading the way.

We’ve introduced
new products. 9" and 13"
ColorTrak, Projection g
TV, Video Monttor, 5"
B/W, Convertibl

VCR, and the until now were

VideoDisc only dreamed

Player are just about.

someofour S What this

new products. — means to you is
And right ' ’ a service industry

now, more new prod- more vital and

ucts are being de- | AtRCA we provide = growing than

veloped, refined and first-rate technical ever before.

made market-ready. hands-on workshops, | ~
More products, and sucﬁ)ply you wit -

more service oppor- up-to-date schematics “c "

tunities. The chance to and complete service ,

increase your business information. And our WECEDEENROEETES:

by repairing these new magazine, The Com- |
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ave the knowledge. with technical tips. onepetis g2
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NEW IDEAS

Automobile locater

RADIO-ELECTRONICS

HAVE YOU EVER HAD TROUBLE FINDING
your car in a crowded parking lot? If
so, here’s a device that will be of some
help.

This automobile locater is made up
of two parts. The first is an RF oscilla-
tor, whose circuit is shown in Fig. 1.
The second is a sensitive receiver; that
circuit is shown in Fig. 2.
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Thé heart of the oscillator is a 555
timer IC. Its frequency—just below the
AM broadcast-band—is determined by
R1, R2, and Cl. A tank circuit (C2 and
L1) is'used to tune the transmitter. The
antenna is coupled to the transmitter
through C3. Since efficiency is not
very important here (output power
should be kept under 100 mW), the
length of the antenna can be kept short.

A telescopic antenna or a length of
hookup wire will work quite well. The
only thing that is important is that the
antenna be vertically polarized.

At the receiver, the incoming signal
is tuned by CS and L2 before being
passed on to the 741 IC. That IC ampli-
fies the signal up to 1000 times; the
amount of amplification is controlled
by adjusting R4, a linear-taper poten-
tiometer (more on that later). The five
LED’s are used to indicate signal
strength, they light up in order (1 to 5)
as the signal gets stronger.

The 741 requires two 9-volt batteries
for power. The positive terminal of one
battery is connected to pin 7. The nega-
tive terminal of the other battery is
connected to pin 4. The remaining ter-
minals (one positive and one negative)
are connected together and grounded.

Keep in mind that you will be carry-
ing the receiver with you as you go
about your business. so it should be in-
stalled in a case that is as small as pos-
sible.

After the devices are built, the re-
ceiver and transmitter will need to be
tuned. Once that is donre, however, you
should not need to do it again unless
the settings are tampered with. Placing
the transmitter and receiver next to
each other, detune the receiver so that
none of the LED’s light. Then tune the
transmitter until all of the receiver’s
LED's light, indicating maximum sig-
nal strength. Potentiometer R4 should
be adjusted for the minimum amplifica-
tion that will give you a usable signal.
Too much amplification will give you a
maximum-strength indication over too
wide a range. Separate the receiver
and the transmitter (the farther apart
they are the better) and adjust R4 until
you get a maximum strength reading
only when the receiver's antenna is
pointed directly at-the transmitter. The
RF locater is now ready for use.

Since the locater will not be able to
work through the metal body of your
car, you will need to set up the trans-
mitter so that the signal can radiate
through a glassed-in area. That is really
not much of a problem. If you are using
a hook-up-wire antenna, simply tape
the free end to the top of either the front
or rear windshield. If you're using a
telescopic antenna, place the trans-

mitter on the dashboard and extend the
antenna so that it is as long as possible.
In either case remember to switch the
transmitter on before you leave, and
remember that the antenna should be
aligned vertically for best results.

To find your car, just extend the tele-
scopic antenna of the receiver to its full
length and hold it parallel to the ground.
Point the antenna to your far left, then
swing it to your far right. Do that until
you find in which direction the strongest
signal lies. as indicated by the LED’s.
The antenna will be pointing at your
car.—Doug Krause

NEW IDEAS

This column is devoted to new ideas,
circuits, device applications, construc-
tion techniques, heipful hints, etc.

All published entries, upon publica-
tion, will earn $25. In addition, Panavise
will donate their model 324 Electronic
Work Center, having a value of $49.95. It
combines their circuit-board holder, tray
base mount, and solder station. Selections
will be made at the sole discretion of the
editorial staff of Radio-Electronics.

| agree to the above terms, and grant
Radio-Electronics Magazine the right
to publish my idea and to subsequently
republish my idea in collections or com-
pilations of reprints of similar articles. |
declare that the attached idea is my
own original material and that its publi-
cation does not violate any other copy-
right. | also declare that this material

. had not been previously published.

Title of Idea

Signature

Print Name Date

Street

City State zip

Mail your idea along with. this coupon
to: New ldeas Radio-Electronics,

200 Park Ave. South,

New York, NY 10003
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i[;( ELectrones Book Cuue

Blue Ridge Summit, PA 17214

Please accept my membership in Electronics Book Club and
send the 6 volumes circled below, plus a free copy of Modern
Crystal Radios and Modern Transistor Radios. | understand
the cost of the books selected is $2.95 (plus shipping/
handling). If not satisfied, I may return the books within ten
days without obligation and have my membership can-
celled. I agree to purchase 4 or more books at reduced Club
prices during the next 12 months, and may resign any time
thereafter. ‘

1066 1070 1076 1108 1128 1160 1211 1218

1225 1230 1233 1245 1249 1251 1277 1283

1291 1293 1306 1323 1333 1337 1338 1370

7 very good reasons to try
Electronics Book Club

Blue Ridge Summit, FA 17214

: » Reduced Member Prices. Save up to 75% on books sure to
P increase your know-how

+ Satisfaction Guaranteed. All books returnable within 10
days without obligation
« Club News Bulletins. All about current selections—mains,
alternates, extras—plus bonus offers. Comes 13 times a year
with dozens of up-to-the-minute titles you can pick from
+ *Automatic Order”. Do nothing, and the Main selection
will be shipped automatically! But . . . if you wantan Alter-
nate selection—or no books at all—we'll follow the instruc-
tions you give on the reply form provided with every News
Bulletin

» Continuing Benefits. Get a Dividend Certificate with every Name Phone

book purchased after fulfilling membership obligation, and

qualify for discounts on many other volumes Address

+ Bonus Specials. Take advantage of sales, events, and Git 2

added-value promotions 1y D

« Exceptional Quality. All books are first-rate publisher’s State Zip 0N

editions, filled with useful up-to-the-minute info (Valid for new members only. Foreign and Canada add 20%) RE-482 8
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“1f youre going tolearn
electronics, you might
as well larn it right!”

“Don’t settle for less.
Especially when 1t comes
to carveer training. . .because
everything else in your life
may depend on it. That'’s
why you ought to pick CIE!”



You’ve probably seen ad-
vertisements from other

electronics schools. Maybe you
think they’re all the same.
They're notd

CIE is the largest indepen-
dent home study school in the
world that specializes exclu-
sively in electronics.

Meet the Electronics
Specialists.

When you pick an electronics
school, you're getting ready to invest
some time and money. And your
whole future depends on the educa-
tion you get in return.

That’s why it makes so much
sense to go with number one. . .with
the specialists. . . with CIE!

There’s no such thing as
bargain education.

If you talked with some of our
graduates, chances are you'd find a
lot of them shopped around for their
training. Not for the lowest priced
but for the best. They pretty much
knew what was available when they
picked CIE as number one.

We don’t promise you the moon.
We do promise you a proven way to
build valuable career skills. The CIE
faculty and staff are dedicated to
that. When you graduate, your di-
ploma shows employers you know
what you're about. Today, it's pretty
hard to put a price on that.

Because we’re special-
ists, we have to stay
ahead.

At CIE, we've got a position of
leadership to maintain. Here are
some of the ways we hang onto it. ..

Our step-by-step learning
includes “hands-on”
training.

At CIE, we believe theory is
important. And our famous
Auto-Programmed® Lessons teach
vou the principles in logical steps.

But professionals need more
than theory. That’s why some of our
courses train you to use tools of the
trade like a 5 MHz triggered-sweep,
solid-state oscilloscope vou build
vourself—and use to practice trouble-
shooting. Or a Digital Learning
Laboratory to apply the digital theory
essential to keep pace with electronics
in the eighties.

Our specialists offer you
personal attention.

Sometimes, you may even have
a question about a specific lesson.
Fine. Write it down and mail it in.
Our experts will answer you
promptly in writing. You may even
get the specialized knowledge of all
the CIE specialists. And the answer
you get becomes a part of your per-
manent reference file. You may find
this even better than having a class-
room teacher.

Pick the pace that’s right
for you.

CIE understands people need
tolearn at their own pace. There’s no
pressure to keepup. . . no slow
learners hold you back. If you're a
beginner, you start with the basics.
If you already know some elec-
tronics, you move ahead to your
own level.

Enjoy the promptness of
CIE’s “same day” grading
cycle.

When we receive your lesson
before noon Monday through Satur-
day, we grade it and mail it back —
the same day. You find out quickly
how well you're doing!

CIE can prepare you for
your FCC License.

For some electronics jobs, you
must have your FCC License. For
others, employers often consider it a
mark in your favor. Either way, it's
goverament-certified proof of your
specific knowledge and skills!

More than half of CIE’s courses
prepare you to pass the government-
administered exam. In continuing
surveys, nearly 4 out of 5 CIE gradu-
ates who take the exam get their
Licenses!

Associate Degree

Now, CIE offers an Associate in
Applied Science Degree in Electronics
Engineering Technology. In fact,
all or most of every CIE Career
Course is directly creditable
towards the Associate Degree.

Send for more details
and a FREE school
catalog.

Mail the card today. If it’s gone,
cut out and mail the coupon. You’ll
get a FREE school catalog plus com-
plete information on independent
home study. For your convenience,
we'll try to have a CIE representa-
tive contact you to answer any ques-
tions you may have.

Malil the card or the coupon or
write CIE (mentioning name and
date of this magazine ) at: 1776 East
17th Street, Cleveland, Ohio 44114,

Cleveland Institute of Electronics, Inc.

1ClI
I

package of home study information.

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

O YES... I want the best of everything! Send me my FREE CIE school
catalog — including details about the Associate Degree program — plus my FREE

MAIL TODAY?

i

l RE-34

. Print Name el
Address ___Apt.

i,

l State _ Zip__ - _ _

. Age Phone (areacode)

. Check box for G.I. Bill information: [] Veteran [0 Active Duty
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Here's why we're Number One.

When it comes to logic probes, more people purchase Global
Specialties! Because you can spend twice as much and not
get the speed, precision, flexibility and accuracy offered by

our four logically-priced probes—including our remarkable True multi-family
new 150 MHz ECL Probe. Not to mention the versatility, performance:
reliability and durability we've become famous for. DTL'QT,T;:EC%MOS'

But we don't stop there. When it comes to logic testing, Global
Specialties does the complete job. With our DP-1 auto-sensing
digital signal injector—for fast, easy stimulus-response testing,
at an economical $83.00 Plus a line of multi-channel Logic
Monitors that provide an inside picture of circuit activity at up
to 40 nodes simultaneously. And each product has an idea
filled applications manual—as well as an unmatched line of
highly-functional accessories, to extend its versatility still more.

With Global Specialties, there's no need to compromise on
performance. Orvalue. Discover for yourself why we're the
number-one logical choice!

Easy-to-use Memory
and Pulse functions

/

~ Full readout Interchangeable thin-
indications—HI. LOW profile power cords
PULSE (instead of awkward,

heavy or coiled cords)

Overload and AC-line-
protected high-
impedance input
Linear input impedance
eliminates errors due to
non-uniform loading

Unsurpassed reliability-
performance proven

All specs conservative
and guaranteed

i Half the price for equal
Complete line of (or better) performance
interchangeable
probe tips and
grounding wires,
including easy
clip, banana plug,
alligator clip
jumpers and
variety of power
cords

Circuit-powered with
reverse-voltage
protection

Standard LP-1, only $50.00" with latching memory—captures
pulses as fast as 50 nsec, to 10MHz, guaranteed

Economy LP-2, $32.00" guaranteed to 50 nsec, 1.5 MHz
High-speed LP-3 with memory, only $77.00% guaranteed to

10 nsec (6 nsec, typical) and 50 MHz!

New ECL LP-4', $150.00} the new industry standard—with
memory, guaranteed to 4 nsec (2 nsec, typical) at 150 MHz!
'LP-4 probe exclusively for use with ECL. For DTL, TTL or
CMOS, select LP-1, -2 or -3.

Compact, high-impact

human-engineered case GLOB l L
70 Fulton Terr, New Haven. CT 06509 (203) 624-3103, TWX 710-465:1227 Ca“ tO“'free fOF deta”S
T s e . SIPECLALTIES 1-800-243-6077
Canada: Len Finkler Ltd., Downsview, Ontario During business hours

"Suggested U.S. resale. Prices, specifications subject to change without notice. © Copyright 1981 Global Specialties Corporation.
CIRCLE 14 ON FREE INFORMATION CARD



THE MICRO-SCRIPT VIDEO TITLER IS A
charadter-  and  {ow-resolution-color-
graphis generator for the amateur.
cducuTional. or industrial video-user. A
40-key keypad contains the entire
alphaldet. digits 0 through 9. punctua-
tion marks. block-graphics symbols.
and cdntrol keys. With it you can easily
produe titles. graphs. etc. The letters
appeal white on either a green or red
backgfound: colors for the graphics
symbals are green. yellow. blue. red.
magentia. and orange.

Thel titler is powered by a SO0 mA. 9-
volt LIC. wall-plug supply.

Abou*-the circuit

Thd circuit can be divided into three
sectiofis (sce Fig. 1). The input/con-
troller section accepts comminds from

M|CI';EL

CHAMPAGNE

Liven up your

video presentations
with a versatile color-
titler that generates not
anly alphanumerics, but
| also graphics.

the user. analyzes them. and transfers
them to- the second Section. the
memory. The video-display gencra-
tor—the third section—reads the con-
tents of the memory and produces a
composite-video signal that can be fed
to a TV receiver or recorded on video-
tape. Refer to Figs. 2 and 3 as we dis-
cuss how the titler works.

Input/controller

This part of the system is based on
the low-cost and easily available 6802
microprocessor. That microprocessor
has a number of interesting features. lts
structure is not multiplexed. which
means that it has independent address
and data buses: that makes it very casy
to intertuce with other components.
Since the microprocessor contains 128

bytes of RAM. it is independent of the

memory  section and. even it the
memory is busy with the video-display
gencrator, the 6802 can continue o
exccute commands until the memory
section is ready to accept them.

Programming the 6802 will be ex-
plained later. but for the moment it's
cnough 1o know that the program is
stored in the 2716 EPROM (the pro-
gram ROM) which is directly connected
to the microprocessor’'s address and
data buses. with its control line. CE.
going to decoder 1IC4. When the unit is
turned on. the 6802°s reset signal is acti-
vated by RY and C1. forcing the address
bus to FFFE (hex). the program start-
ing-address (see the memory map in
Fig. 4).

The 40-key keypad used tor input is




RADIO-ELECTRONICS

H
o

VIDEQ
INPUT/ DISPLAY
CONTROLLER ™ MEMORY 8 - NFRaTOR
\ (VDG)
a b c

FIG. 1—VIDEO TITLER CONSISTS of three main
sections. Data and address buses are bidirec-
tional, permitting memory (b) to be accessed by
either input/controller (a) or video-display gen-
erator (c).

Decoder IC4 uses address lines All,
A12, Al3, and the VMA (Valid Memory
Address) signal from the microproces-
sor to produce eight output-signals cor-
responding to eight areas of the 2K
memory. Only five of those eight sig-
nals are used—but that is enough for our
purposes.

The HALT. MR. TRQ and NMI lines are
forced to a logic-high state by R10.

If i\
| 40-KEY |
KEYPAD ‘
INPUT
PORT

6802
p| MICRO-
PROCESSOR

NPUT
PO RT

OUTPUT
PORT

PROGRAM
ROM

Jr—

©)

MODULATOR

DATA-BUS
CONTROL

MC6847
VIDED
DISPLAY

FIG. 2—DETAILED BLOCK DIAGRAM shows data flow within and between sections of titler.

ADDRESS (HEX) IC4 PIN #
0000
RAM (6802)
097F :

28pe
14

1000
13

1800
12

2000
DISPLAY RAM n

2400
10
9

0 T SoRocram |
FEFF el
FIG. 4—MEMORY MAP of titler (not to “scale")

shows how various functions are called up by
decoder IC4.

organized as a 5 x 8 matrix. Its five
rows are connected to the 6802 through
IC1, a 7418273 octal D-type flip-flop.
Pin 37 of IC3, the 6802, outputs a clock
signal of about 900 kHz. That signal is
buffered by IC6-a and gates IC1, which
samples the output of the keypad rows.
The keypad’s eight columns are con-
nected to the microprocessor’s input
port via a 741.8244 octal buffer, IC2.
The information from the eight columns
is presented to the data bus when pins 1

and 19 of IC2 are taken low by the C

output of IC4. That scanning system
makes it easy to determine which key is
pressed.

Memory

The display memory is made up of
two 2114 (1K x 4) static RAM’s, IC9
and IC10. to provide 512 bytes of
memory per page. Memory-page selec-
tion uses a signal provided by pin 9 of
IC1. Since the memory can be accessed
by either the microprocessor or the
video-display generator—but not by
both simultaneously—bus-drivers IC7,
IC8 and IC11 are used to disconnect the
6802 from memory when the video-dis-
play generator is operating. The R/W
(Read/Write) signal from pin 34 on the
microprocessor is used to control the
direction of data flow.

The WE (Write Enable) signal for IC9
and IC10 is generated by IC6, IC8, and
Q1. That insures that when the video-
display generator is active, the memory
1s in the READ mode; otherwise the
memory is in the WRITE mode and avail-
able to the microprocessor.
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PARTS LIST

All resistors Va-watt, 5%
R1-R11—10,000 ohms
R12—1000 ohms
R13—5600 ohms
R14—360 ohms
R15—750 ohms
R16—470 ohms
R17—10 ohms
R18—1300 ohms
R19—75 ohms

Capacitors

C1, C8—10 uF, electrolytic

C2—150 uF, electrolytic

C3—5-40 pF, PC-mount trimmer
C4—47 pF, ceramic disc

C5-C7—0.1 uF

C9—470 uF, electrolytic

C10—4.7 uF, electrolytic or tantalum

Semiconductors

IC1—74L5273 8-bit D-type fiip-flop

IC2—74L8244 octal non-inverting three-
state driver

IC3—6802 microprocessor

IC4—741.S138 expandable 3-to-8 decoder

IC5—2716 EPROM (see below)

IC6—74LS00 quad 2-input NAND gate

IC7, IC8—74LS367 three-state hex buffer

IC9, IC10—2114L-3 1024 x 4 static RAM

IC11—74L8245 octal non-inverting bus
transceiver

IC12—MC6847 video display generator

IC13—MC1372 color-TV video modulator

1C14—7805 5-volt tab-type regulator

Q1—2N3904

Q2—2N3906

D1—1N4001

XTAL1—3.579545 MHz TV color-burst-ref-
erence crystal

J1, J2—jacks to mate with power supply
and video cables

Keyboard—5 x 8 matrix (Texas Instru-
ments 11KS119 or equivalent)

Miscellaneous: 9-voit, 500 mA wall-plug
DC supply, enclosure, cable, wire, etc.

The foliowing are available from Scripto-
vision, Inc., P.O. Box 535, Snowdon Sta-
tion, Montreal Quebec, CANADA H3X 3T7
(all prices shown are in U.S. dollars); as-
sembied and tested titler, $169.00; partial
kit (PC board, programmed EPROM, key-:
board, enclosure, keyboard label), $69.00;
PC board and programmed EPROM,
$49.00; programmed EPROM only, $35.00.
U.S residents must add 4.7% to those
prices for import duty. Please add $3.85
to each order for shipping and handling.
Allow 4-6 weeks for delivery.
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FIG. 5—VIDEO-DISPLAY GENERATOR, a MC6847, is the same IC used in the TRS-80 Color Computer.
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RADIO-ELECTRONICS
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FIG. 6—PC BOARD FOR TITLER is double sided. This is the top, or component, side of board.
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Video-display generator

The video-display generator. IC12. is
an MC6847. Its pinout is shown in
Fig. 5. It reads data from the memory
IC’s using the address and data buses
and generates both the alphanumeric
and graphics characters for the display.

All clock signals are derived from
IC13. a color-TV modulator IC that
uses a 3.58 MHz color-burst-reference
crystal and generates the composite-
video signal that. after amplification by
Q2. is the output of the titler. Chroma.
luminance. and other information are
provided by ICI12. The output ot the
titler. which is available at jack J2. has
an impedance of 75 ohms.

obooo0o000

oooloill

6-5/8 INCHES
FIG. 7—"BOTTOM’’ OF PC BOARD. Keypad and voltage regulator will be mounted from this side.

Construction

The titler can be built using either
wire-wrap techniques. or on a double-
sided PC board. A foil pattern for the
component-side of the board is pro-
vided in Fig. 6: a pattern for the other
side in Fig. 7. Component placement is
shown in Fig. 8 and in Fig. 9.

Be sure that the capacitors and IC
sockets are oriented correctly. and in-
stall jumpers through the board.
soldered on both sides. where indicated
by asterisks in Fig. 8. A small piece of
electrical tape should be placed over
the jumper that sits under XTALIT: that
will keep the crystal and the jumper
trom shorting.

The voltage regulator is mounted
from the bottom (non-component side)
of the board and should have a heat
sink—attaching it to the metal enclosure
will do the job nicely. and will also pro-
vide a ground connection between the
POWER jack. J1. and the circuit board.
Be sure that J1 and J2 will mate with
the 9-volt power supply and the cable
to the VCR or monitor.

The keypad should be installed last.
Pass its pins through the holes in the PC
board from the bottom of the board.
Make sure that all the pins are soldered.
Don't forget the three insulated jumpers
between resistors R1-R3 and IC2. on
the component side.




*INDICATES JUMPER
THROUGH BOARD
BOARD

**IC141S MOUNTED
FROM BOTTOM OF

PINS FROM KEYFAD
(MOUNTS FROM 33TTOM
OF BOARD)

FIG. 3—VOLTAGE REGULATOR, IC14 should be mounted from “bottom” of board and attached to
vertical wall of enclosure. This will provide both heat-sinking action and a connection between

chassis and board grounds.

1

FIG. 9—PC BOARD IS MOUNTED ¢

Finally. you may tind that your VCR
requires a little more chroma (color)
than can be provided by the titler. In
that case. a jumper shorting out RI15
will add it.

Chiackout and operation

Connect the titler to your VCR, or to
a TV set with a video input. and turn it
on by plugging in the 9-volt DC power-
supply. A series of color bars—green.
yellow. blue. red. pearl (buff). cyan.
magenta. and orange—should appear on
vour TV-set. Adjust C3 until the colors
are correct. (Your monitor. of course.
has already been correctly set up.) Un-
less the CLEAR key 1s pressed. the bars
will remain in page-1 memory. If the
CLEAR key is pressed. the bars will dis-
appear tfrom view and vou will see u
black screen with a cyan cursor at the
top-left corner.

A look at the tunctions on the keypad
“label’™ (Fig. 10) will give you an idea
of how versatile the titler is. It has two
basic modes of operation: alphanumeric
and graphic. When the CLEAR key is
pressed. the titler is in the alphanumeric
mode. The shift key allows you to dis-
play the characters at the upper right—
press it once to enter the shifted mode.
and again to return to normal. The

omponent-side-dovn im enclos ure.

FiG. 10—KEYPAD LABEL shows many functions
available. Function keys are pressed once to
switch functions. Pressing them again returns
you fo original mode of operation.

characters can be displayed either as
white-on-green. or white-on-red. The
keys with arrows allow you to place
characters anywhere on the screen.
The shift key reverses their functions.
(The cursor can be moved backward
instead of forward. etc.) The ERASE

key. of course. allows you to correct
your mistakes.

Pressing the CHARACTER/COLOR key
gets you into the graphics mode. Sev-
eral different color blocks—squares
and rectangles—are available and. with
a bit of practice. you can create some
spectacular  displays—maybe  even

better than the one in Fig. 11.

FIG. 11—NOTE HOW TITLER can combine
alphanumerics and graphics in one display.

Characters and graphics can appear
on the screen together. The two
memories allow you to create two dis-
plays and alternate between them.
Switching back and forth between two
similar. but slightly different. displays
can produce a very attractive. ecye-
catching eftect.

The more you experiment with your
titler. the more you'll find you can do
with it. You'll be able to title home or
industrial  video  programs. create
graphs and charts. and even use it as a
“‘message center.’

You now have all the hardware in-
formation you need to build your own
titler. Next month we’ll discuss the
software end. R-E

“f can't believe it—a whole trunk full
ot radio parts. but not a single piece of
wire. "
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BUIEDEIELS

THIS ELECTRONIC SIREN ALARM IS THE
perfect complement to your custom-
designed security system. Whether you
want to protect the belongings in your
home, the belongings in your car, or
alert your family to a fire, this low-cost
but powerful alarm generates a variety
of attention-getting sounds and provides
10 watts of output power to the speaker.

How the alarm is trniggered is totally
up to you. Indeed. a successtul security
system often depends upon a novel
scheme that is unfamiliar to the intruder.
Regardless of the detection device
used—trip switches, ultrasonic detec-
tors, fire and smoke detectors, etc.—the
interface to the alarm is a simple switch
or relay. Wire the alarm to an existing
power source and detector, add a suit-
able speaker, and your system is all set
to operate.

N ALARM

An alarm system is useful only if its warning
is noted. With the distinctive sounds
that this siren can produce, that's no problem.

controlled multivibrator (AFM). Its fre-
quency is controlled by the voltage on
control-voltage input pin 11 and by tim-
ing resistor R3. The triangular wave-
form at this pin frequency-modulates
(FM’s) the AFM so that the squarewave
output at pin 9 rises and falls in fre-
quency to duplicate the familiar wail of a
siren.

The TWO-TONE mode uses the same
squarewave output from the LFM ex-
cept that it is not integrated before it is
used to FM the AFM. The squarewave,
attenuated by R2, causes the AFM to
shift frequency abruptly at the rate
determined by the LFM. The resulting
sound is a distinctive ““twee-dell”” simi-
lar to that of a European police-car
siren.

The PULSE mode also uses the LFM's
squarewave output, but not to FM the

WILLIAM D. KRAENGEL, JR.

AFM. In this mode, the squarewave is
routed to the RESET input (pin 10) of the
AFM. As long as this pin is held high,
the AFM will operate normally but
when it is brought low, the AFM will
stop running. The squarewave, alter-
nately high and low, will gate the AFM
on and off at the frequency of the LFM.
The pitch of the sound will be constant
since the frequency of the AFM is de-
termined only by the value of timing
resistor R3.

The YOWL mode is a combination of
the SIREN and PULSE modes. The
squarewave from the LFM is both
routed to the RESET input of the AFM
and integrated by C4 and R2 at the con-
trol-voltage input of the AFM. The
AFM is gated on and off as in the PULSE
mode: but every time it is gated on. it
sees the rising half of the trnangle wave

RADIO-ELECTRONICS
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How it works TABLE 1

The siren alarm circuit i1s shown in
Fig. 1. Timer ICl-a, half of a 556 (see MODE 51 52 X 53 <@ & ek
Fig. 2). is connected as a low-frequency S fohmshi s@r's)
astable multivibrator (LFM). In that  |SgiSEHER eaNSIneR 5.6 MEG K | 150k | 1000uF | x| —
configuration, the squarewave output at
pin 5 remains fixed at approximately 50 Electronic siren 470K 10K | 120K 100 uF X —
percent of the duty cycle as its frequen-
cy is varied by timing-resistor R1. With Warble 100K | 100K | 100K 10 uF X —
the exception of the TWO-TONE and
PULSE modes. the LFM’s squarewave Two-tone S60K 10K 150K A i Al
output is integrated by R-C integrators - _ N L=
R?. and C4, producing a triangle wave at PR QK ol y
pin 11 of ICI-b. Timer ICI-b is con- Yowl 2 OMEG 1K 100K 500 uF L5 X
figured as an audio-frequency voltage- L
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*SEE TABLE 1
TOPTIONAL-SEE TEXT

FIG. 1—SCHEMATIC DIAGRAM of the Electronic Siren Alarm. Typical values for R1-R3 and C4 are

listed in Table 1.
R
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CONTROL __3 il 12
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] FLIPFLOP g
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556
8
TRIGGER — 1
CoMP
7 8
GND — TRIGGER

FIG. 2—PINOUT OF 556 IC will help you see how
control- and signal-voltages are developed.

at its control-voltage input. Conse-
quently, the pitch of the sound is no
longer constant during the on intervals
but falls in frequency until the off inter-
val begins.

Switching amplifier Q1 boosts the
output to an attention-getting peak
power of over 10 watts. If V¢ is in-
creased to 15 volts from the normal 12
volts, the power output will be even
greater. The squarewave output may
sound harsh at some frequencies. The
addition of filter capacitor C5 (from 0.1
to 1.0uF) will mellow the tone some-
what. Capacitor CS and resistor R4 form
a lowpass filter to remove some of the
high-frequency components from the
squarewave.

Construction

Since the alarm is meant to be partof a
bigger system, no circuit layout or pow-
er-supply design i1s shown. The alarm
may be built on the same construction-
or PC-board as the detection circuitry.
The circuit layout is not at all critical.
Power-transistor QI need not be heat-
sinked unless it is used in ambient tem-

peratures greater than about 90°F. The
siren draws less than 1.5 amps at 12
volts when runat its rated power output.

Operation

The sounds that can be produced are
almost limitless. Table 1 gives some typ-
ical component values for different
sounds as a guide to start you oft. You
are free to vary those values until you
create a sound you like. In any case,
final tweaking may be necessary, since
the type of speaker and enclosure used
will have an aftect on the tone of the
sound.

The rate at which the sound varies is
determined by the value of LFM timing-
resistor R1; increasing its value will de-
crease the rate and vice-versa. The pitch
of the output is determined by both the
amplitude of the modulating control
voltage and the value of AFM timing
resistor, R3. As the control voltage in-
creases in amplitude, and/or the value of
R3 is increased. the pitch decreases and
vice-versa.

The range of modulation. i.e., the dif-
ference between the high and low fre-

PARTS LIST

Resistors % watt, 5% unless otherwise
noted

R1-R3—See Table 1

R4—220 ohms, Y2 watt

Capacitors

C1—1 uF. 35 volts, tantalum

C2, C3—0.01 uF, 50 volts, ceramic disc

C4—See Table 1, 25 volts, electrolytic

C5—0.1-1.0 uF, 50 volts, ceramic disc (see
text)

C6—10 uF, 25 volts. electrolytic

Semiconductors

D1—1N4001, 1-amp, 50 PIV

Q1—TIP33 power transistor or equivalent

IC1—556 dual 555 timer

J1. J2—ijumpers (see table 1)

SPKR1—8-ohm, 10-watt speaker (Radio
Shack 40-1263 or similar)

Miscellaneous: Construction-or-PC board,
wire, solder, etc.

quencies of the AFM, is set by the value
of R2. A small value of R2 permits a
large range while a large value restricts
it. About 1000-ohms is the practical
minimum value for R2 as well as for R1
and R3.

The range is also controlled by the
size of integrating capacitor C4. The
product of the capacitor’s value and
that ot R2 is the time constant of the in-
tegrator. The time constant establishes
the linearity of each half of the triangle
wave and also limits the amplitude that
the triangle wave can rise to during the
on time of the LFM. Because of that
frequency dependency. there will be
some interactions among R1. R2. and
C4 as the range is set.

The alarm is best activated by switch-
ing the V¢ line. Not only is that a simple
method, but the standby current is re-
duced to zero. The switching may be
done directly by the detection device
although that method is not suitable if
the detection device cannot supply
enough current. In that event. a relay
or electronic switching. actuated by the
detector. is recommended. R-E
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JOSEPH GARTMAN AND MARTIN BRADLEY WEINSTEIN

NIQU

Be prepared for any eventuality with these handy automotive
accessories. Build all six and make your car really *‘unique.”

THE DESIGNERS IN DETROIT WHO TRY TO
anticipate every conceivable need a
driver may have often overlook the
obvious. Knowing that you would
never want to be guilty of that, the two
of us burned up the long-distance lines
for a week (Mr. Gartman in Cleveland,
Mr. Weinstein in New Haven) talking
about how we might provide some
simple answers to some simple needs
that every driver has. Through the co-
operation of the Radio-Electronics edi-
torial staff, we have been able to present
that information to you in this April
issue, just in time for the warmer
weather of spring that prompts the
year's highest activity in car fix-up
projects.

These six projects are all based on
reliable technology and use inexpen-
stve, easy-to-find parts. All are powered
by the car battery. Parts values are gen-
erally not critical.

Electric lock de-icer

For many parts of the country,
winter never comes. For others, it's
gone for the year. For still others, it
lingers. If your home is in one of the
parts of the country where winter plays
the wretched wicked trick of freezing
the locks on your car doors solid, you’ll
want to prepare yourself with this
simple electric lock de-icer (Fig. 1).

The device is very simple—a resistor
attached to a cigarette lighter plug via a
short cable. Ohm'’s law tells you that

R1*
7-10Q

LIGHTER | 2w

PLUG

*COULD BE THREE DOZEN
27082 1/2 WATT RESISTORS
IN PARALLEL, OR 20 (EA)
15082 1 WATT RESISTORS
IN PARALLEL.

FIG. 1-SCHEMATIC DIAGRAM of the electric
lock de-icer.

and the spike carries the heat right to
the lock. Since the full 20 watts of heat
is produced with any effective 7 - 10
ohm combination of resistors, you will
probably want to sleeve the de-icer
with something that’s both electrically
and thermally insulating.

FIG. 2—ARRAY OF twenty resistors is connected in
parallel around a thermaily conductive spike.

the resistor criteria are chosen so as to
produce approximately 20 watts of heat.

A single 20-watt resistor could be
used, or any equivalent array. Twenty
150 ohm resistors, for example, could
be connected in parallel (Fig. 2) using
bus wires to simplify construction. One
excellent suggestion is to use a thermally
conductive spike (a darning needle, for
example, or a long nail) as a central
mount; the resistors then heat the spike,

By the way, if you already have a 12-
volt soldering iron you are in luck. as
that will simplify things as you can use it
instead of building the resistor-spike
unit.

Operation is the same either way.
Merely plug the device into your car’s
cigarette lighter, then use it to unfreeze
the iced-up moisture that's in your lock
and doing such an effective job of keep-
ing you out of the car.



Flat-tire alert

Nothing’s more embarrassing than
motoring nonchalantly along a com-
fortable stretch of highway only to dis-
cover you have one or more flat tires.
Other drivers on the road honk and
wave at you. but they’re not just being
friendly, nosiree. First thing you know,
you've stopped at a roadside rest for a
stretch of the old legs and an absolute
strarger walks up to you and says
“*“Hey buddy, you've got a flat tire!”
Well! Is your face red!

But you don’t have to put up with
that awkward social situation. You can
prepare yourself in advance with this
simple flat-tire alert that not only tells
you that you have a flat, it is so ad-
vanced that it even tells you which tire
has let you down.

This circuit, while simple, represents
a more complicated design problem
than you may appreciate. Originally,
we tried placing a simple visual system
(camtera and one light) inside each tire.
but results were not promising. We
evern tried placing the light across from
the camera hoping the change in air
pressure would change the image, but it
was no-go. In addition, the tires became
very difficult to balance and we ex-
perienced some problem with the
camera cables twisting.

Instead, we opted for an external
plunger assembly located adjacent to
each tire. Under normal driving condi-
tions (Fig. 3). the plunger handily clears
the road surface even when fully ex-
tended. But in the event the bottom of
the tire becomes flat (Fig. 4), the bear-
ing-mounted end wheel rides along the
ground while compressing the plunger
assembly.

The plunger mechanism itself (Fig. 5)
consists of a rod that rides up and down
against a compression spring in a slotted
sleeve. An actuator tab protrudes
through the slot in the sleeve and con-
tacts the actuator leaf of a microswitch,
which provides the electrical signal to
the circuit (Fig. 6).

A plunger is located adjacent to each
tire. LED’s 2-5 correspond to each tire.
In addition, LEDI1 is connected as a
current-summing WIRED-OR indicator; it
not only glows any time any tire is flat,
the more flat tires, the brighter that LED
glows.

Calibration of the circuit is simple.
After installing the plungers, release air
from the tires until they represent the
tire shown in Fig. 4 (if your tire goes
flat on the top or side instead of the bot-
torn, write for advice). Adjust the switch
and tab position until the corresponding
LED lights. As you proceed through all
four tires, you should observe LEDI
glowing progressively brighter. When

&

Ty

77 I / /
i

7/

FIG. 3—FLAT TIRE ALERT is shown under normal driving conditions. Note that it clears the road

surface even when fully extended.
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FIG. 4—BEARING-MOUNTED end wheel rides along the ground and compresses the plunger in the

event of a flat.

LEAF-ACTUATED
MICROSWITCH

4

__ COMPRESSION
SPRING

ACTUATOR
TAB
SLOTTED ___ ;
SLEEVE

END-OF-TRAVEL
SLEEVE

BEARING-MOUNTED
WHEEL

-

©

FIG. 5—PLUNGER MECHANISM consists of a
rod that rides up and down against a spring in a
slotted sleeve.

+12V «———m——

»5,
! LED 1
FLAT

LED 5
LED 2 LED 3
LR LED 4
R2

llﬂoﬂ 47092 47UQ I 47UQ
]‘(’LUNGER
GND
FIG. 6—WHICH TIRE is flat is indicated by LED2-

LEDS. Additionally, the more flat tires, the
brighter LED1 glows.

l PLUNGER

T

LUNGER PLUNGER

-

all four plungers have been calibrated,
restore the tires to their appearance as
in Fig. 3.

This circuit should be wired into an
accessory circuit, since the 80-milliamp
drain that would be represented by all
four tires being flat could eventually
discharge the battery if you do not no-
tice the lighted LED's.

Collision detector

The same plunger mechanism (Fig. 5)
acts as the crucial switch element in a
collision detector.

You know the problem. You need to

e,
LED 1 7 i
{MPACT LED 2 LED3

FRONT REAR
R1 R2
2208 2200
FRONTﬁ/ REAR
PLUNGER PLUNGER
GND - + J

FIG. 7—COLLISION DETECTOR indicates when
an impact has taken place and tell you which
end has been hit.

go downtown and the only available
parking is parallel parking. Well. every-
body knows the only practical approach
to parallel parking is the touch system.
But let your brakes get just a little bit
soft or your acceleration just a little bit
peppy and before you know it, your car
is an instrument of sculpture, providing
design refinements that Detroit never
anu(:lpated

Or you're changing lanes on the free-
way, only some idiot isn’t going fast
enough ahead of you. You know nobody
can hear horns at freeway speeds. so
you give him a little nudge to get his
attention.

Or you park the car on a hill in neutral
and forget to set the parking brake.

2861 1iddVv

F-3
~



RADIO-ELECTRONICS

»
[+ ]

Could happen to anyone. Next thing
you know, your car's missing from its
parking space and off on a little trip of
its own.

Any of these situations could lead to
a serious collision, but how can you tell
when it happens? Well, our little colli-
sion detector not only alerts you to the
collision, it even tells you if you've
been hit from the front or the rear. And
if you're simultaneously hit from both
front and rear, the ‘‘impact’’ LED glows
twice as brightly. The circuit is shown in
Fig. 7.

The plungers mount to the front and
rear bumpers: on recent models with
impact-absorbing bumpers, they can
mount between the inside of the bumper
and the body—or on standard bumpers,
they can mount externally, between the
bumper and the colliding person or
object.

Wiper-blade maintenance check

Safety officials insist that one of the
worst hazards to good vision—especially
in inclement climatic conditions typi-
fied by substantial precipitation—is a
set of poorly-performing wiper blades.
In addition to not clearing weather off
the window effectively, bad blades can
streak the windows miserably, further
impairing a driver's view of the road.
and his ability to drive safely.

This useful circuit (Fig. 8) helps you
keep your wiper blades up to snuff by
prompting periodic checks under actual
conditions of inclemency.

An array of conductive fingers, SW1,
separated by narrow non-conductive
paths is used as the sensor. Copper foil
cut in a manner similar to the schematic
symbol and glued to the outside of the
car’s windshield (outside the wiper
sweep area) can do the job handily. The
remainder of the circuit is a simple PNP
transistor switch, which turns on the
CHECK WIPERS LED any time the SW1
array detects water or snow on the
windshield.

This device helps assure that wipers
are checked during rain and snow falls
for proper operation; similar main-
tenance checks performed without
precipitation present could precipitate
inaccurate conclusions and unneeded
maintenance costs.

Open-hood alert

There is one driving hazard that has
never received adequate coverage in
any publication! This shocking omis-
sion has at least once been alleged to be
the result of concentrated suppressive
efforts of pressure groups within the
automotive body repair industry—the
one industry that most stands to profit
from any increased incidence of colli-
sion damage incidents. (This same in-
dustry has been alleged to be the force
behind lobbying efforts aimed at en-

couraging so-called ‘‘go straight on red”’
legislation.)

The hazard that we are not only
daring to report here, but actuallv dar-
ing to try to prevent, is the danger of
driving with the car’s hood open. This
rolling death threat not only greatly
diminishes a driver's ability to see
ahead, it also provides an opportunity
for death by electrocution in the event
of extremely saggy overhead wires.

GND

FIG. 8—AN ARRAY of conductive fingers (SW1)
separated by non-conductive strips is used as
a sensor.

/
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FIG. 9—OPEN-HOOD ALERT uses a refrigerator-
door-style, normally closed, momentary switch.
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FIG. 10—THIS CIRCUIT monitors ambient light
conditions and alerts the driver of insufficient
light.

And there’s the potential for damage to
garage doors—plus the potential for
damage to your engine while it's denied
the protective covering of its hood.
We went through a great deal of
trouble in going through several designs
for an effective open-hood alert. Photo-
electric techniques were tried, then re-
Jected since the angle of a hood-mounted
reflector couldn’t be precisely predicted
at every highway speed and road condi-
tion. Small radar transmitters alongside
(but shielded from) radar detectors
proved effective (an open hood bounced
the signal back and triggered the radar

detector), but there are licensing dif-
ficulties.

We finally arrived at the fail-safe cir-
cuit shown in the schematic (Fig. 9).
Switch S1 is a refrigerator-door-style
normally closed (open when held in)
momentary switch, which is mounted
in the engine compartnient in such a
way that unless the hood is closed
securely, the switch is. Switch S2 is a
mercury type mounted on the hood
itself in such a way that it’s off when
the hood is down, but when the hood is
up it signals “‘tilt.”

If the hood should swing open while
you're driving, the switches will close,
lighting the HooD UP LED.

Due to the severe consequences of
this potentially dangerous occurrence,
we strongly recommend that you check
this LED often while driving.

Ambient illumination-
insufficiency alert

You've been driving since dawn,
about 17 hours straight. Nightfall just
kind of snuck up on you—you’re a little
tired, anyway—and before you know it
you're driving in the dark with no head-
lights. Or you’ve pulled off the bright.
sunlit street and into a dark parking
garage or a tunnel—and in the confu-
sion, you forget to check your head-
lights.

Either way, your visibility is greatly
impaired. But this handy little circuit
(Fig. 10) monitors the ambient-light
level and alerts you to conditions of
ambient-illumination insufficiency by
lighting a DARK LED (not to be con-
fused with the D.E.D., or Dark Emitting
Diode, introduced by National Semi
several Aprils ago).

Light-sensitive resistor (or photocell)
PC1 is placed where it can sample the
ambient illumination. Potentiometer R1
adjusts the light level that triggers the
dark response. Resistor R2 limits cur-
rent to the base of QI, and R3 limits
current through its collector and the
LED.

Here's hoping this and the other cir-
cuits presented here help make your
motoring safer and more comfortable.

If you have any comments on these
Six Unique Projects for Your Car, or
can suggest some of your own, please
write us at Radio-Electronics, Dept.
Apr-1, 200 Park Avenue South, New
York, NY 10003. R-E

SHARE
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AMERICAN CANCER SOCIETY.
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CALL NOW
AND

RESERVE
YOUR SPACE

$550 for a 6X frequency insertion.

Reaches 211,387 readers.

Fast reader service cycle.

Short tead time for the placement of
ads.

l ® We typeset and layout the ad at no

| additional charge.

Call 212-777-6400 to reserve space.
| Ask for Arline Fishman. Limited num-
bar of pages available. Mail materials
to: mini-ADS, RADIO-ELECTRONICS,
230 Park Ave. South, New York, NY
10003.

AMATEUR MICROWAVE RECEIVER SYS-
TEM (pictured) provides wide-band, high
gain reception of amateur television trans-
missions from 2.1 GHz to 2.6 GHz. View
on your television. Order MA1: $169.95.
MICROWAVE TELEVISION EDUCATION
MANUAL includes detailed microwave
downconverter, power-supply, and anten-
na plans: $16.25. SUBSCRIPTION TELE-
VISION EDUCATION MANUAL: $14.95.
Add 5% shipping and handling. Informa-
tive catalog: $2.00. ABEX, P.O. Box 26601-
RE, San Francisco, CA 94126-6601.
CIRCLE 60 ON FREE INFORMATION CARD

AT LAST! COMPLETELY REPAIRABLE
TEST PROBES. MICROPROBES from
Huntron Instruments feature a needle-
sharp stainless steel point on a tele-
scoping, length adjustable electrode in-
sulated to withstand 1KV right down to
the ground tip. Super-Slim valox probe
bodies and 5 foot superflex leads. All
parts are replaceable! $9.95 + $3.50 han-
dling. Add CALIF. or WASH. tax. Visa/
Mastercharge accepted. Huntron Instru-
ments, 15123 Hwy. 99 North-Lynnwood,

WA 98037 4800) 426-9265.
CIRCLE 61 ON FREE INFORMATION CARD

| OME MAN CRT FACTORY, easy operation.
Process new or rebuild old CRT's for tv's,
bus. machines, monitors, scopes, etc.
Color, b&w, 20mm, foreign or domestic.
3> 6 ft. space required. Profits??? Average
CRT rebuilding cost — $5. Sell for $100 =
$95 profit; x 5 CRT's = $475 daily; x 5
days = $2375 weekly profit. Higher profits
outside U.S.A. Investigate this opportunity
today. We service the entire world. Write
or call:
CRT Factory, 1909 Louise St.,

Crystal Lake, Il. 60014, (815) 459-0666.

CIRCLE 68 ON FREE INFORMATION CARD

NOVEL QUALITY KITS
RDU-1 Alternately flashes 2 (or more)
LEDS $3.95. RDU-1A: Alternately flashes
2 (or more) lamps specify 6 or 12 VDC
$3.95. RDU-2: 10-LED chaser $6.95. RDU-2A:
10-lamp chaser specify 6 or 12 VDC $9.95.
RDU-3: 14-lamp back & forth chaser specify
6 or 12 VDC $14.95.—RD Unlimited GPO
Box 1879 New York City, N.Y. 10116. Min.
order $15.00 add $3.00 for shipping NYC/
NYS residents add appropriate tax Write
for detailed flyer.
CIRCLE 64 ON FREE INFORMATION CARD

THE MEAN LITTLE KIT

New compact kit of electronic tools. In-
cludes 7 screwdrivers, adjustable wrench,
2 pair pliers, wire stripper, knife, align-
ment tool, stainless rule, hex-key set,
scissors, 2-flexible files, burnisher, sol-
dering iron, solder aid, solder and de-
soldering braid. Highest quality padded
zipper case. Send check or charge Bank-
Americard, Mastercharge, or American
Express. The JTK-6 sells for $90.00—Jen-
sen Tools Inc., 1230 South Priest Drive,
Tempe, Arizona 85281, (602) 968-6281.

Siill the best GRAPHIC EQUALIZER kit
*See Radio-Electronics 5/78 cover story
*12 bands/channel - *02% distortion -
*92dB S/N ratio - *Solid walnut ends -
*Still only $100 postpaid. M/C, VISA

Orders only - 800-227-1617, operator 191.

Symmetric Sound Systems, 912A Knob-
cone, Loveland, CO 80537. Free catalog.

4 IN ONE KIT e Capacitance Meter 0.1pF
to 999K F e Frequency counter 35MHz e
Square Wave Gen. 1Hz to 99KHz e Ohm-
meter—3.58MHz  Xtal-regulated PS-five
0.8" readouts-Low cost TTL circuits-Auto-
matic decimal Placement-Be AMAZED-

Build it for $60 or less. (Purchase the
plans, drilled PC board 4%" by 6%" and

front panel decal for $21.79). Bagnall
Electronics, 179 May Street, Fairfield,
Conn. 06430.

CIRCLE 66 ON FREE INFORMATION CARD

CIRCLE 62 ON FREE INFORMATION CARD
|

|

New UNGAR THERMO-DURIC ™ High Per- |
formance heater with space age resistance |
element technology. For use with Ungar S |
modular Standard Line soldering irons.
Heaters have improved thermal efficiency,
fast heatup, low energy use at idle, long-
life and quick response. Wattage ranges
are 40, 45 and 50 Watts. 120V AC. Tem-
peratures from 700° to 1100°F. Priced
from $8.60 to $14.00. Available through
your Ungar Distributor, or contact...
UNGAR, Division of Eldon Industries, Inc.,
P.O. Box 6005, Compton, Ca. 90220, (213)
774-5950, (800) 421-1538.
CIRCLE 63 ON FREE INFORMATION CARD
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PEOPLE WHO OWN A
"~ FOX SCANNER...

TURN ON TO ADVENTURE

Nothing beats the thrill of being the first to
hear what's happening on police, fire, mobile
phone and other frequencies. And because
the BMP 10/60 is so easy to operate, just as
soon as it's out of the box, it has its ear

L

LOVE ITS SIZE

The Fox BMP 10/60 is the smallest,
lightest base station on the
market today. !

LOVE ITS FEATURES

The Fox BMP 10/60 is packed with pro-
fessional features — Skip, Action and
Pause capabilities, two full watts of
audio, complete 10 channel program-

r mability and lots more. Scanning has
never been easier, or more fun. Call

- 800-543-7892 for the dealer nearest
you, or ask about ordering directly
from our factory.

The Fox BMP 10/60 is the
most versatile scanner in the
world. With our optional

Porta-Pac, it can be easily car-
ried over your shoulder.* With our -
optional Mobile Mounting Bracket, it's Fox Marketing, Inc.
asnap to attach it to your car. 4518 Taylorsville Road ¢ Dayton, Ohio 45424

*Some states may prohibit use of scanners in mobite or
portable applications. Check your local laws.

CIRCLE 10 ON FREE INFORMATION CARD
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Performance,
Quality,

Reliabilit
e Ia I I yl From our super-efficient memories

to the innovative CPU8085/88—the first,

, (S | and only board to deliver 8 and 16 bit

& v '1"-"! g; N R ‘; computing on the same bus—CompuPro

L) ;é i g e S ‘;‘r.-e* A'I"- f components have proven themselves since
voTn Y : e | 1974. Put them in our heavy-duty

TS A Hﬂ; ' f|l‘ B . enclosure (featuring a power

o 5N e ww I p, supply people rave about),

\ AR g‘r"””:\f’ f i XY stack that on top of our
P ns - A w5 e .‘w‘ DMA controlled disk

ow % ‘p drives, and you've
‘, = got the system
for the 80’s.

The finest computing systems available.

For business, scientific, and industrial computing solutions,
contact your nearest CompuPro systems center.

CompuPro division Godbout Electronics, Oakland Airport, CA 94614-0355 (415)562-0636




IN MANY INSTANCE=. THE DECISION TO BUY A HOME COMPUTER
is ditficult. That is rue especially if the ultimate use fora hame
computer is somewhat uncertain. Very often. the potential
custdmer is interested in using the computer to play elaborate
video games and is unwilling to spend the necessary money
for & full-blown computer system. In response to that need.
several manufacturers have developed programmable video
gamss that can be expanded into a computer system at a later
time. Most notable is Matell’s [ntellivision, although the
computer expansicn is still only in the test-marketing stage.
Another system along those same hnes is the Bally Arcade.

The name ""Bally™" has long been associated with the coin-
operated video arcade-game field. Bally's coin-operated
vided games have featured high-level graphic capability with
imaginative animailion. However, the name “"Bally' hasn’t
beer associated with the computer field at all; in fact. it would
normally seem out of place in a computer buying guide. But
that isn’t the case any more. “*Bally’’ is now linked with the
personal computer world. thanks to this brand-new computer
offering.

Actually. it is a Bally unit in name only; while the unit was
developed by Bally. it was later sold to Astrovision Inc. (6360
Busch Blvd., Suite 215, Columbus. Ohio 43229). Astrovision
is currently marketing the unit. which is correctly called As-
trov:sion’s Bally Arcade.

The base unit. shown in Fig. 1. is a video game. It is
designed to connect to the antenna terminals of a standard TV
set, and comes complete with tour joysticks. However. the
joys-icks are unconventional in that they are not operated by
moving the joystick. Instead. there is a knob on top of the
joysrick that is operated using your fingers. The joystick also
contains a trigger. The front-panel of the Bally Arcade con-
tains a keypad with 24 keys and a slot for the pre-programmed
cartridges. The Bally Arcade is capable of producing 256
colo-s on your TV screen, however, only four can be dis-
play=d at a time.

Internally. the Bedly Arcade has a Z80 microprocessor that

MARC STERN

Add the soon-to-be-released
ZGRASS 32 unit to the Bally Arcade
and get a personal computer capable of

producing outstanding graphics.

operates at 1.8 MHz. There are also two custom LSI IC’s, and
a video processor that operates at 7 MHz and handles all color
manipulation and animation effects. The video processor pro-
vides NTSC video to the TV set. The second custom IC is the
[/O processor that handles up to four joysticks. four analog-
to-digital converters. and the 24-key keypad. The 1/O proces-
sor also creates the music and sound effects. Three separate
sound synthesizers provide both AM and FM noise over a
frequency range of 2 Hz to 100 kHz. An 8K internal ROM
contains the software routines for color and sound effects that
are used with the plug-in cartridges. In addition to the ROM,
the unit comes with 4K of RAM. Of that RAM. however. only
1800 bytes are user available: the rest of the memory is used by
the videa display. In its basic form. the Arcade’s memory can
not be increased.

A video game is only as good as the games available. and
there are some nice ones for this unit. Space Fortress, shown
in Fig. 2. is much like the coin-operated Space Zap game.
Munchie. shown in Fig. 3, is a vanant of the popular Pac Man
game. Coloring Book with Light Pen (Fig. 4) lets you create
your own “‘art work."" making full use of the system’s graphic
capabilities.

The Rally Arcade supports Astro BASIC, which is an en-
hanced version of Bally BASIC—one of the many versions of
BASIC that has come into existance. Astro BASIC is available
as a plug-in cartridge that includes an audio-cassette interface
for program storage. Programming is accomplished through
the 24-kzy keypad.

What we’ve seen so far gives us little reason to classify the
unit as little more than an advanced video-game. What quali-
fies this unit is an add-on that will be available sometime this
year. That add-on is called ZGRASS-32. Among that unit’s
features are a full-size ASCII keyboard. 32K of ROM. and
16K of RAM. Resident in the ROM is ZGRASS., a powerful
graphics-oriented language. With the ZGRASS-32 add-on. all
programming is done in ZGRASS.

The Z GRASS 32 add-on makes the new system unique.
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FIG. 1—THE BALLY ARCADE video game is shown hete in it's basic form.
The games shown are only a few of thase available,

FIG. 2—SPACE FORTRESS video game.

With it a user has full graphics capability. Commands such as
CIRCLE. BOX or LINE can be used for direct creation of graphics.
A further indication of the poiential of ZGRASS. which is
also the opcrating system for the umit. can be shown by
having a user draw a figure running across the screen using a
peripheral light-pen. The user first draws the picture he
wants with the pen and then indicates movement by moving
the pen acrass the monitor screen. The figure will then run
across. By using the SNAPSHOT command, the figure can be
stored in memory for later recall. That indicates that there is
a high degree of memory mapping in the 160 by 100 display.
With this high degree of display memacry-mapping. formatting
displays for video games becomes easy.

The Bully Arcade has an inleresting variation in its memory
mapping. Rather than using the upper left-hand corner for 0-0
coordinates. the Arcade uses the center of the screen for its
0-0 location. and everything is determined from there. That
makes it easier for a user to create and store graphics. rather
than beginning in the upper left. which can complicate things.
The graphic display is stored in memary under a macro (user-
created) name.

Another indication of the power of the graphics system is
typeface creation. A user has the ability to create an infinite
variety of typetaces.

The ZGRASS-32 includes two RS-232 serial input/output
ports for data exchange. Data storage can be increased by
adding up to two cassette recorders. Unlike other slow-speed
cassette program-load systems. this one operates at a high
2000-baud rate. When a particular file is found. a menu of that
particular file is displayed.

Apparently, Astrovision has plans to make this unit a fuil-
capability personal computer. The reason is for suspecting
that is that it will also interface with disk-storage systems.
ranging from mini-floppies up to Winchester drives. The
smallest Winchester drives provide a 5-megabyte storage
capability.

As we mentioned. the ZGRASS-32 system includes 32K of
ROM and 16K of RAM. That RAM can be increased to a full
64K. allowing the use of the optional CP/M operating system.
With CP/M, the Arcade with the ZGRASS-32 add-on can
become a versatile small business computer as it would be
possible to use many of the most popular business programs.

Rt | et
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FIG. 4—CREATE PICTURES with Coloring Book with Light Pen.

Software that runs under CP/M ranges from word processing
to accounting to database management,

No video-game-based personal computer would be comp-
lete without some type ot voice-synthesis feature. and As-
trovision's Bally Arcade is not an exception. Included in the
ZGRASS-32 add-on is a Votrax voice-synthesis IC.

Since the ZGRASS-32 unit has not yet appeared on the
market. the pricing and distribution plans are not finalized.
However, the add-on keyboard for the video unit is projected
to carry a suggested retail list of $599.95. The add-on unit in-
cludes the extra ROM and the keyboard. It was unknown at
press time whether there would be a printer. or what type of
disk system would be available. R-E



Commodore

VIC20

Looking for a full-featured, expandable computer system at a reasonable price?

The Commodore VIC-20 may be right for you.

MARC STERN

COMMODORE BUSINESS MACHINES (&1 MOORE ROAD. KING OF
PRUSSIA. PA 19406) has always been a leader in the per-
sonal-computer field. For example. that company has been
credited with helping to start the personal-computer revaolu-
tion by developing the first system that you could simply
uncrate and plug in. Now. Commodore is continuing its repu-
tation as a leader with the introduction of the VIC 20, a
full-feacured. expandable computer at an affordable price.

Don’t be fooled by the suggested list price of $299.95—this
is @ sophisticated machine. The heart of the unit is a 6302
eight-bit microprccessor. It comes with SK of user-available
RAM: that can be expanded to 32K using plug-in cartridges.
The VIC 20 has an extended BASIC built into its operating
system. That version of BASIC is a powerful language: it
allows for features such as animated graphics and string man-
ipulation. and offzrs such high-level commands as PEEK and
POKE. Other interesting features of the extended BASIC are
tape file-handling commands such as OPEN. INPUT#. PRINT#.
and CLOSE. (We'll look at the VIC 20’s cassetie-tape system
shortly.)

The VIC 20 has a 65-key typewriter-like keyboard. which is
set up to simplify the generation of both text and graphics.
Four keys. located on the right-hand side of the keyboard. are
programmable-function keys. They are unused when the com-
purer is first turned on. but any BASIC comman or instruc-
tion set can be assigned to them: that is done under program
control. The keyboard also features special function keys.
They include: CONTROL: RUN/STOP: RVS ON and RVS OFF (a user
can reverse characters on the display fram white on black to
black on white): CLR;HOME (which either returns the cursor to

its upper left position or clears the display): INST/DEL (that key
simplifies editing): RESTORE (reset) and keys that move the
cursor.

The INST/DEL Key is one of the more interesting ones on the
keyboard. When using that key it is possible to insert or delete
a single character. rather than having to re-enter an entire line.
That is a significant feature that makes editing or correcting
your program much easier.

The computer is designed to get a beginner up and program-
ming within a relatively short time. To help reach that goal. a
step-by-step instruction manual and programming guide is
supplied with each unit. The operating systemalso generates a
series of English-language prompts and error messages that
help make the machine even easier to use.

As with other systems. a cassette-tape recorder can be
used to load and save programs. For that purpose. Commo-
dore sells a high-quality cassette recorder called a Datassette.
The Datassette, and several other peripherals for the system.

- are shown in Fig. 2. Incidentally. you pretty much have to use

their recorder. because a special plug is used to connect the
recorder to the computer.

One notable feature of the cassette system is the VERIFY
command. That command allows you to check whether a
program has been saved correctly on the tape. That feature is
helpful because on some other systems the only way to check
a program is to load it into the computer. If the recording is
defective due to bad spots on the tape. low recorder voltage.
etc.. loading it into the computer will wipe out the good
program in the computer’'s memory and the program will have
to be re-enterd manually from scratch. If that's ever happened

=
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FIG. 1—AMONG THE PERIPHERALS for the VIC 20 are an 80-column
printer, the Datassette cassette tape recorder, and a plug-in modem for use
with any modular-type telephone.

to you. you know how frustrating and time-consuming it can
be. The VERIFY command saves a user from those headaches;
the original program is not erased.

When a program is stored on tape. it is given a file name.
When you want to retrieve that program, the VIC-20 searches
the tape for that particular file and ignores all the others. A
rather "*human’’ touch is that the computer will **talk™’ to you
while it is searching for a file. It will let you know it is
searching for a file, will give you a list of the files on the tape,
and finally announce when it has found the file.

One other feature of the cassette system is a rather unique
method of recording data. Rather than recording it just once at
a seemingly high 1,000-baud rate. the system actually records
everything twice to insure the reliability of the data file when it
reads back. When the tape is read, both versions are read.
which effectively slows the data rate to 500 baud.

If you prefer using a disk-based system for saving your
programs. Commodore offers the VIC 1540 single disk drive.
shownin Fig. 2. That disk drive allows you to store up to 170K
on a standard S%-inch floppy disk. The disk system is read/
write compatible with Commodore’s PET and CBM systems.

As we said earlier. the system’s 5K of memory can be
expanded to as much as 32K with the appropriate RAM car-

""‘9"3%’{.'5‘{(". e VIC1540

FIG. 2—FOR THOSE WHO PREFER a disk-based mass storage system,
Commodore manufactures the VIC 1540 single 5%-inch floppy disk drive,

tridges. Cartridges are available with 3K, 8K. or 16K or RAM.
A single cartridge can be plugged directly into the unit. For
further expansion you'll need to purchase an expansion mod-
ule. Up to six devices can be plugged into that module. Those
devices include memory. program, and interface cartridges.
Among the interfaces available are an RS-232 interface for

modems, printers. and other devices, and an |IEEE-488 in-
tertace for attaching PET and CBM peripherals.

Commodore has many more peripherals and program car-
tridges besides the ones we’ve already looked at. Among the
peripherals are an 80-column dot-matrix printer, game con-
trollers. and a modem that can be used with any modular-type
phone. The modem, called. naturally enough, the VICMODEM,
plugs right into the user port of the computer. 1t operates at
300 baud and features originate/answer and full and half-
duplex capabilities.

Among the program cartridges are games. personal finance,
and education programs. and a word processor. Several other
program cartridges are of particular interest. One of those is
the Super Expander cartridge. Commodore has put a great
deal into that package. It includes 3K of RAM memory expan-
sion: high resolution graphics; plotting. color, and sound com-
mands, and graphic. text, multicolor, and music modes. It
also ofters better resolution than the normal 176 by 184 pixels.
The programmable function keys that we looked at earlier can
be used with the cartridge to make editing easier. The car-
tridge comes with a tutorial instruction book.

Another interesting cartridge is a Programmer’s Aid. That
cartridge offers 20 new BASIC commands that will help re-
number, trace. and edit BASIC programs. 1t will trace any
program line-by-line and permits easy editing. A special KEY
command lets you redefine those special functon keys tor
BASIC commands. subroutines, or new commands.

The last cartridge we’ll look at is for those that want to
program in assembly language. It is the VICMon machine-

FIG. 3—POPULAR SOFTWARE. Commodore provides a wide variety of
popular software on cassette tape. A few of the titles are shown here.

language monitor; it helps programmers write fast, efficient
6302 assembly-language programs and includes a line-at-a-
time assembler/disassembler.

There is also a wide variety of software on tape; some of the
more popular titles are shown in Fig. 3. Among the tapes
offered is one called VICTerm I; that program is a terminal
emulator that converts the computer into a terminal for use
with a telephone modem.

The VIC 20 user has at his disposal several manuals to help
him make the best use of his computer. One of them, the VIC
Programmers Reference Guide, is intended for both novices
and more experienced programmers. It’s divided into four
sections. The first is a dictionary of BASIC commands to-
gether with sample programs. The second is a layman’s over-
view of machine-language programming. The other two sec-
tions explain how to interface the computer to a number of
devices and how to program for graphics and sound.

Another is the Introduction to BASIC Programming, a
self-instruction course using both a manual and program cas-
settes. R-E
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IBM’s long-awaited small computer is here and it offers a surprisingly wide
number of features to bcth personal anc business users.

MARC STERN

ONE OF THE L. ONG-STANDING RUMORS IN THE COMPLTER INDUS-
try over the last few years had been that of IBM s entry into
the personal computer tield. That rumor began surtacing as
early as 1976 and continued submerging and re-surtacing over
the next few years.

The rumor became fact last summer when the computer
giant jumped into the personal-computer fray with its [BM
(IBM Personal Computer. P.O. Box 1328. Boca Raton. FL
33432) Personal Computer. This entry was made even more
unusual by two departures from standard International Busi-
ness Machine practices. First, the huge computer firm de-
cided 10 use an outside software vendor tor its personal com-
putar. rather than using its own in-house resources. This was a
radical departure in itselt. The second departure was that the
company actively encouraged software authors to write prog-
rams ftor the Personal Computer for its new Software Publish-
ing Division.

In the past. it had been common practice for IBM to write its
own computer software and set its own standards: then the
rest of the industry had to follow its lead. However. this tinwe.
apparently acknowledging the long lead other sottware firms
have had over the last few years. and recognizing the need tor
speed. the computer giant has changed its tac<. But. despzte
this encouraging turn ot events. there is a small tly in this
ointment—the IBM disk operating system mexes it mandat-
ory that the user employ IBM's software.

From all reports. what has emerged ir
the form of the IBM Personal Computer is
a powertul. user-triendly system that has
sparked a great deal of interest and excite-
ment. At the heart of this system is an [ntel
808 microprocessor. Although the internal
architecture of this microprocessor is con-
figured as 16 bits. there is an 8-bit bus in-
tertace. The CPU operates at a clocs rate of
4.77 MHz. which indicates the IBM Per-
sonal Computer is a tast-acting unit.

The basic $1.3635 unit (the full system
lists at about $4.500) includes a 20 X 8 x

2-inch sioping keyboard. that weighs 6 pounds. It has 83
full-funciion keys for text and data entry and includes 10 keys
for numeric entry and cursor control. There are 10-special
function keys tor scrolling. editing and other purposes. All
told. there is easy access 10 256 ASCII and speaal characters.
The kevbourd is detachable trom the System Unit. This latter
part contains 40K of Read-Only Memory that holds the op-
erating system and BASIC. as well as 16K of user-uccessible
Random Access Memory. The System Unit is the heart of the
Personal Computer.

An interesting teature of the keyboard. is the 6-foot coiled
cord that connects it to the System Unit. With this cord. it 1s
possible to have a verv wide work area. Al the Keys repeat
automaticatly when held down.

Mass storage expansion is available by adding double-
density. single-sided 3¥4-inch disks. Up to 160 K-bytes can be
stored on each disk. allowing for a total storage capacity of
320K-bytes. These disks are contained in the System Unit.
that also houses a power supply. tan. the cassette input and
autput ports. and a speaker for musical programming.

The System Unit. as noted. contains the 8088 microproces-
sor that drives this personal computer.
Contained in the ROM tound in ths
rart ot the system :s a power-on
s|f-diagnost ¢ reutine. About 2K
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IBM’S PERSONAL COMPUTER can be used in the office or schooiroom, or
at home, for self-instruction or simply for pieasure.

ot the ROM is used for this.It checks all parts of the umt.
including the microprocessor itself. Any problems are re-
ported to the user. The unit also contains the BASIC language
interpreter and the 16K RAM. This is a fairly compact unit
t0o. It measures 20 inches wide. 16 inches deep and 3%2 inches
high. By using memory add-ons (plug-in modules) the RAM
can be expanded to 236K. which makes this quite a poweitul
system when tully configured.

Although the user has the option of adding his own printer.
IBM ofters its own dot-matrix unit. It is an 80-character-per-
second unit that also runs its own self-diagnostic 10 assure
proper operation. Twelve typefaces are available for various
printing needs and teatures include page spacing and column
skipping for word processing and column applications. It is a
bi-directional unit tfor increased speed and can print 40. 66. 80
or 132 characters-per-line. It has a replaceable ribbon car-
tridge and print head.

Che 11%-inch optional cathode-ray-tube display uses a
green-phosphor screen. The 720-by-350-pixel resolution level
and wide bandwidth produce a sharp. stable display. The
display is 25 lines deep by 80 characters wide and includes
capabilities for underlining. high-intensity blinking char-
acters and a inverse video for highlighting information. There
are also upper and lower case letters displayed tor word
processing and brightness and contrast controls for reading
comtort. An interesting feature ot the display is the potential
for non-display ot an area of the screen a user might consider
sensitive. For users not wanting the [BM monitor. the System
Unit outputs NTSC video. so you can connect the System
Unit to television monitor or. using an RF modulator. 10 a
standard TV receiver.

Ihe IBM's Personal Computer also teatures extensive
color and graphics capabilities. It can display alphanumerics
using 16 toreground. and eight background. colors. In the
graphics mode. four colors are available. Its medium-reso-
lution graphics display allows an array of 320 by 200 pixels. In
the high-resolution mode that increases to 640 by 200 pixels.

Communications Ability is available through the use of an
asynchronous communication line. This makes it easy to in-
tertuce the IBM Personal Computer with databases (The
Source, MicroNet, CompuServe) other computers. laborat-
ory instruments or any other devices with a standard RS-232C

asynchronous adapter. It is reported to be programmable and
compatible with ditferent bit and parity rates.

Other optional features include the addition and use of
joysticks and paddles.

There are three versions of BASIC available for the IBM
Personal Computer. These are based on the popular Micro-
soft BASIC. The cassette level BASIC is included in the ROM
of every system and provides all the input-output instructions
needed to enter and retrieve data. It supports the use of the
keyboard. display. light pen and printer and provides a full
complement of editing and mathematical functions. It also
allows the user to program the user-definable special function
keys and will also display the tunction of each definable key.
although this feature can be defeuated.

The other two levels of BASIC—disk and advanced—are
optional. The disk extension supports the use of disk. while
adding date. time of day and communications capabilities to
the system. The advanced extension enhances the display
graphics to include features such as POINT. CIRCLE and GET/
PUT display. while increasing light pen and joystick support
for design work and home entertainment.

Disk BASIC is part of the IBM disk operating system and
requires 32K of RAM. while the advanced level requires even
more RAM—in the area of 48K. Interestingly . the disk BASIC
also provides support for the system’s musical functions when
the PLAY command is used.

The disk operating system itself. which supports one or
more disk drives. allows the user to write or read from the
system’s removable disks. display a directory and rename.
erase. display or copy files. It is similar. but not exactly the
same. as the popular operating system CP/M. which is found

in many personal computers. This effectively restricts the

user to IBM-supplied software—you can’t use the large num-
ber ot CP/M-based programs that are on the market. How-
ever. this situation should be rectified soon. IBM has been
working with Digital Research. the creators of CP/M. to make
the operating system available on the Personal Compuier. It
has also been working with SofTech Microsystems. Inc. to
make the advanced UCSD p-System available. These two
changes should provide the opportunity for current applica-
tions sottware to be moved over to the IBM Personal Compu-
ter with minimal changes.

This personal computer also has another powerful language
tool. a Pascal compiler. This language compiler allows sepa-
rate compilations of program elements for maximum system
performance. It also supports several programming features
for advanced programming work.

A broad range of applications software is currently avail-
able from IBM tor its new system. It includes the problem-
solving program package for financial or mathematical fore-
casting and compuiations. VisiCalc: Peachtree Software’s
General Ledger: an accounts receivable and an accounts pay-
able package. also from Peachtree Software: EusyWriter. a
word processing package from information Unlimited Soft-
ware. Inc: Microsoft Adventure. and communications utili-
ties.

The communications package is set up so the IBM Personal
Computer will be able to communicate with larger systems.
IBM intends to provide a full subset ot 3270 emulation capa-
bilities. As a result. this microcomputer is a good choice for
both the hobbyist and the business system user and means
that it can be interfaced with existing mainframes for data
exchange.

And. speaking of Jata exchange. the Asynchronous Com-
munications Adapter will support a baud rate of up to 9.6(0.
This means you get a rapid and high-order data exchange.

Overall. the IBM Personal Compurer seems 1o be a power-
tul tool tor both the hobbyist and serious business user. Even
though IBM entered the personal-computer fray late. it looks
like its representative on the front lines of this battle is a potent
contender. The competition will have its work cut out for
It. R-E



The @xperts agree . . . the Radio Shack TRS-80” Color
Combuter lets you create spectacular high-resolution
color|graphics at an amazingly low price!

A Pipgrammer’s Jream at Only $599. Our 16K Color
Comiputer with Extended Color BASIC uses one-line
comlvniands to make the creation of sophisticated

grapfiics easy. Now you can produce color diagrams,
busifess and engineering charts, even simple animation
with fa screen resclution of up to 49,152 programmable
pixellpoints (256x192). You get eight vivid colors, sound,
a 321¥ 16 screen formal, editing, user-definable keys, error
meskages, PEEK, POKE, a built-in RS-232 serial
interface, and much more.

We Don’t Skimg on Documentation. Our easy-to-
undgrstand tutorial manuals on our Standard and
Extefided Cotor BASIC will quickly have you using the tull
potefitiat of your TRS-80 Color Computer.

T!he biggest name in little computers™
A DIVISIDN OF TANDY CORPORATION
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80 ol(‘)r Coputer!

vith hardware capab iet'siandhe
graphics commands of Extended
Color BASIC are excellent. Look at it!”

—William Barden, Jr., Author

“Radio Shack’s Extended Color
BASIC is a breakthrough in color
graphics for personal computers.
It’s fast, easy-to-use, and capa-
ble of producing striking graphics.”

—Stan Miastkowski

BYTE Magazine

“Anyone seeking a
machine that will
serve well as a
teacher and a base
for a home commu-
nication and enter-
tainment center will
find the TRS-80
Color Computer a
strong contender.”’

—Carl Warren
Popular Electronics

_ -—‘,";"“"-;The TRS-80 Color Computer has the most po-

tential of any computer on the market today;
more versatile, more expandable, easily inter-
faced, and easier to use—bar none!”

—H.C. Pennington, Author

Instant Fun and Games! Just plug-in a Program Pak @
for exciting game action! Our TRS-80 Color Computer
connects to any standard TV set, including our $399
TRS-80 Color Video Receiver.

Expand At Any Time. Add a disk drive for only $599, and
get 156K-bytes of on-line stor- ==

age. Add more memory, a !ig'#”-"’"'W"
printer, and other accessories, | | -

too. i

See It Today! Come in for a
demonstration at a Radio |
Shack Computer Center, store 1'!'" ey
or dealer near you.

Tell me more! Please send me your free
TRS-80 Computer Catalog.

Mall To: Radio Shack, Dept. 82-A-438
1300 One Tandy Center, Fort Worth, Texas 76102
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Introducing
the Sinclair 2X81

If you're ever going to buy
a personal computer, now is the
time to do it.

The new Sinclair ZX81 is the
most powerful, yet easy-to-use
computer ever offered for anywhere
near.the price: only $149.95* completely
assembled.

Don’t let the price fool you. The
ZX81 has just about everything you
could ask for in a personal computer.

A breakthrough
in personal computers

The ZX81 is a major advance over
the original Sinclair ZX80—the world’s
largest selling personal computer and
the first for under $200.

In fact, the ZX81's new 8K Extended
BASIC offers features found only on com-
puters costing two or three times as much.

Just look at what you get:

M Continuous display, including moving
graphics

M Multi-dimensional string and numerical
arrays

* Plus shipping and handling. Price includes connectors
for TV and cassette, AC adaptor, and FREE manual.

NEW SOFTWARE:Sinclair has ZX PRINTER: The Sinclair ZX
Printer will work with your ZX81,
or ZX80 with 8K BASIC. It will
be available in the near future
and will cost less than $100.

published pre-recorded pro-
grams on cassettes for your
ZX81, or ZX80 with 8K BASIC.
We're constantly coming out
with new programs, so we'll
send you our latest software
catalog with your computer.

B Mathematical and scientific functions

accurate to 8 decimal places

B Unique one-touch entry of key words

like PRINT, RUN and LIST

B Automatic syntax error detection and

easy editing

B Randomize function useful for both

games and serious applications

B Built-in interface for ZX Printer

H 1K of memory expandable to 16K
The ZX81 is also very convenient

to use. It hooks up to any television set

to produce a clear 32-column by 24-line

display. And you can use a regular

cassette recorder to store and recall

programs by name.

L e
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and handling.

16K MEMORY MODULE:
Like any powerful, full fledged
computer, the ZX81 is expand-
able. Sinclair's 16K memory
module plugs right onto the
back of your ZX81 (or ZX80,
with or without 8K BASIC).
Cost is $99.95, plus shipping

if you already own a ZX80
The 8K Extended BASIC
chip used in the ZX81 is available
as a plug-in replacement for your
ZX80 for only $39.95, plus shipping
and handiing—complete with new key-
board overlay and the ZX81 manual.
Soin just a few minutes, with no
special skills or tools required, you can
upgrade your ZX80 to have all the
powerful features of the ZX81. (You'll
have everything except continuous dis-
play, but you can still use the PAUSE
and SCROLL commands to get moving
graphics.)
With the 8K BASIC chip, your
ZX80 will also be equipped to use the
ZX Printer and Sinclair software.

Order at no risk**

We'll give you 10 days to try out
the ZX81. If you're not completely satis-
fied, just return it to Sinclair Research
and we'll give you a full refund.

And if you have a problem with
your ZX81, send it to Sinclair Research
within 90 days and we’ll repair or replace

itat no charge.
**Does not apply to ZX81 kits.

ZX81 MANUAL: The ZX81
comes with a comprehensive
164-page programming guide
and operating manual de-
signed for both beginners and
experienced computer users.
A $10.95 vaiue, it's yours free
with the ZX81.



Introducing
the ZX81 kit

If you really want to
save money, and you enjoy
building electronic kits, you
cen order the ZX81in kit form
for the incredible price of just
$99.95* It’s the same, full-featured
computer, only you put it together
yourself. We'll send complete, easy-
to-follow instructions on how you can
assemble your ZX81 in just a few hours.
All you have to supply is the soldering iron!

How to order

Sinclair Researchisthe world'slarg-
est manufacturer of personal computers.

The ZX81 represents the latest
technology in microelectronics, and it
picks up right where the ZX80 left off.
Thousands are selling every week.

We urge you to place your order
fer the new ZX81 today. The sooner you
oider, the sooner you can start enjoying
your own computer.

To order, simply call our toll free
number, and use your MasterCard or VISA.

)Pf To order by mail, please use the e e e e e e
Boupon. And send your check or money {AD CODE O4RE PRICEt QTy. AMOUNT
o~der. We regret that we cannot accept — == - .
pJrchase orders or C.OD’s. __<; — - ZX81 | $149.95 l'
CALL 800-543-3000. Ask for op- oA I e
erator #509. in Ohio call 800-582-1364. | 8K BASIC Chlp (fOf ZXBO) 39.95 l
I Canada call 613-729-4300. Ask for P 16K Memory Module (for ZX81 or ZX80) 99.95 |
|

operator #509. Phones open 24 hours
a day, 7 days a week. Have your Master-

Card or VISA ready.

These numbers are for orders
anly. For information, you must write to
Sinclair Research Ltd., 2 Sinclair Plaza,
Nashua, NH 03061.

MAIL TO: Sinclair Research Ltd., One Sinclair Plaza, Nashua, NH 03061.

NAME_ E— — S -

Shipping and Handling | 495 1_ $4.95
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Considering the competition in the microcomputer field, this would not appear to be the
best time for a youna, small company to introduce a new computer. That is, of course,
unless it has a product that is truly different.

MARC STERN

ENTERING THE MICROCOMPUTER FIELD IS A RISKY BUSINESS
at any time. There are market forces to contend with, the
challenge of bringing out the product on time, and the chal-
lenge of staying in business altogether. That has never been
more true than today, now that two of the giants in the com-
puter field—IBM and Xerox—have introduced their own
personal computer. Add to that the strong competition from
firms already established in the field, such as Radio Shack
and Apple. and it's easy to see that it's a highly competitive
market.

But market conditions did not deter Dr. Adam Osborne or
his company, Osborne Computer Corporation (26500 Cor-
porate Avenue, Hayward, CA 94545), from introducing their
Osborne I computer. There are two factors that make that
system unique. The first is that it is a complete turnkev sys-
tem—from plug. to hardware, to software. The second
factor is that the whole system is priced at less than $2,000,
with the basic system carrying a suggested retail price of
$1.795.

At the heart of the portable, full-featured unit is a power-
ful Z80 microprocessor. The system includes a full 64K of
RAM. There is also 4K of bank-switch ROM containing the

»
N

operating system. The access time for the programmable
memory is 250 nanoseconds; it is 350 nanoseconds for the
ROM.

The Osborne | comes with a detachable 70-key ASCII
keyboard that connects with the monitor unit through a 10-
inch ribbon cable. That makes the Osborne ! convenient to
use bectause the user can separate the keyboard from the
moniter unit and move it nearer to where he is working.

The beauty of the machine, aside from its instant start up
and run capability, is its size. It measures 20.5 x 13 x 9
inches and closes like a small suitcase. That means that the
user can take it and use it anywhere (see (Fig. 1).

Another feature of the unit is its built-in video monitor.
There is one serious problem with that monitor, however: It
is extremelv small. While the small size—3.55 x 2.63 inches—
may be adequate for field work, in most cases it just won't
do for other applications. However, there is an accessory
12-inch monitor available. The display system is memory
mapped, and features full scrolling.

But 1t takes more than a monitor to make a full-featured.
fully integrated system. For example: The Oshorne I has
two built-in 5¥a-inch disk drives. That isn't an add-on, but is




part of the entire package. You can store up to 100.000
characters of data on each disk. The disks have 40 tracks
each and 10 sectors per track. There are 256 bytes per sector.
The maximum seek time is 12 milliseconds from track-to-
track.

The Oshorne | also includes several built-in interfaces.
One of them, a serial RS-232C interface. is used to connect
the computer with serial printers, modems, or other devices.
It is software-switchable. with a data rate of either 300 or
1,200 baud. It features handshaking to control the transmis-
sion rate. A nine-pin plug is included for use with an external
modem. An adapter allows the connection of both a modem
and printer simultaneously. Another interface is an IEEE-
488 zeneral purpose instrumentation bus for data communi-
cations with test instruments.

In an interesting departure from industry norm, Osborne
is supplying EPROM’'s with its units in order 1o protect its
software vendors. They are being used presently just for
controlling various drive functions, but they could be en-
coded so that a machine’s serial number would appear on
the software if it were copied.

As a turnkey (plug-it-in-and-go) system, the Oshorne [ is
supplied with some sophisticated, powerful software. For
starers, the disk-operating system is the industry-standard
CP/ M. Built into CP/M are such functions as a PIP (Peripheral
Interchange Program) that provides for file transfer between
devices and disk files, and an ED text editor that allows the
creation and modification of ASCII files. The ASM, fast
8080 assembler, also included in the CP/M, uses standard
Intel mnemonics and pseudo operations with free-format in-
put, conditional assembly, and assembly-line expressions.
There is also a DDT (Dynamic Debugging Tool) that con-
tains an integral assembler/disassembler module that patches
and displays memory in either assembler mnemonic or
hexadecimal form, and traces program execution with full
register and status display.

Some of the commands available include suBMIT. which
allows a group of CP/M commands to be batched together in
a single suBMIT command for submission to the operating
system: a STAT command that displays and alters input-out-
put device and file status. and a LOAD command that con-
verts Intel hex format to absolute binary. In addition. the
SYSGEN command will generate a new CP/M system diskette
for backup purposes.

There are other powerful tools included in the software,
including two forms of BASIC. Apparently not believing
that one system of BASIC was enough, Osborne has included
both the CBASIC (Digital Research) and MBASIC (Micro-
soff) languages.

CBASIC is a commercially oriented compiler/interpreter
designed for use with CP/M. It consists of the compiler. the
run-time monitor. and a cross-reference listing of all variables
used in a CBASIC source program (XREF.COM).

MBASIC. on the other hand, is a BASIC interpreter for
CP/M systems and is aimed more toward general computer
applications. It supports many enhanced features and in-
cludes a line editor as part of the interpreter.

Because of the use of MBASIC. the Oshorne ! has the
potential to be a great personal computer. Through the PEEK
and POKE commands. the user has direct access to memory.
The EDIT command makes program editing easy. and pro-
vides an edit mode for subcommands.

Also included in the standard software is a WordStar/
VailMeree package. That package. which is CP/V/-compatible.
provides an extensive text-processing and standard-form
producing system. In addition to word processing and
standardized forms. MuailMerge lets you merge separate
files and data into a single document. The standard package
also includes SuperCalc, a management-oriented productivity
tool. For a computer user who has had little or no pro-
gramming expertise, that provides a way to manage and

FIG. 1—A TRULY PORTABLE, all-in-one computer system the Osborne 1
folds up like a small suitcase so that it can be easily transported.

manipulate data interactively.

There are few peripherals available since so much is in-
cluded in this very-complete package. We've already men-
tioned the 12-inch monitor—which I think is almost necessary
for serious computing. A modem cable is available for use
with an acoustic coupler. There is also a battery pack avail-
able that is good for one or two hours of operation. (That
power source. while useful for field work. also has a place
in the office. It can provide system backup in case of power
failure and could very well keep the system up and running
at a crucial moment.) Mass storage capability can be in-
creased markedly by using the accessory double-density
disk drives. Those increase mass storage to 200K per drive.
Further mass storage is available by using a Corvus hard-
disk system. which allows the computer to be used for a
broader range of industrial and commercial applications.

An optional Micro-Link program is available that lets
microcomputers communicate over telephone lines with each
other, large computer systems. and terminals. The program,
which requires a minimum system memory of 16K. allows
the Oshorne | user to contact data bases. bulletin boards.
and time-sharing services.

Osborne has some aggressive marketing plans. It plans to
compete head-to-head with the computer giant. IBM. in
terms of units in the field. IBM is said to be targeting to have
five million of its personal computers in the field over the
next five vears. and Osborne is aiming at the same figure.

Osborne Computer Corp. has charted an ambitious course
for itself. Only time will tell if this relatively new company
will succeed in that aim. or whether the industry skeptics
who have said it can’t be done are right. R-E
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WE CARRY THE COMPLETE LINE OF
ATARI SOFTWARE, PERIPHERALS
AND ACCESSORIES.

EPSON
MX-80

Euce,

l INTERFACES & CABLES
IEEE $55. RS-232 $70.

APPLE INTERFACE & CABLE $90.

. TRS-80 CABLE $35.

P

$439.00 .

5 J|C"""-

||
B ATARI 400 usﬁ

PERSONAL COMPUTERS

Televideo 925 .

Televideo 950 . .
CBM 8032 Computer
CBM 8050 Disk Drive
CBM 4032 Computer
CBM 4040 Disk Drive
CBM 4022 Printer . .. ... ....... ... ... ... . 649.00
CBMVIC-20 ... ... . . . ... ..
Microtek 16K Ramboard for Atari 800
Microtek 32K Ramboard for Atari 400 and 800 149.00
Qume Sprint 9/45 (Full Panel) ..2095.00
Atari 810 Disk Drive
Atari 850 Interface . . .

NEC 3510 Spinwriter . ... ...... ... ..$1750.00
NEC 3515 Spinwriter .. ... ... ... .. .. 1795.00
NEC 3530 Spinwriter . .. ... ... ... ... ... . 1750.00
NECPC-8023 Printer . . ... . .............. 629.00
NEC 7710 Spinwriter .. ... ... ... .. ... 2345.00
NEC 7720 Spinwriter . ... .. ... .. ... ... .. 2695.00
NEC 7730 Spinwriter .. ... ....... .. .. ... 2345.00
NEC JC 1201 M(A) — Color 12" monitor . . . .. 359.00
Okidata Microline-82A . .. .. .. . . ... ... .. 499.00
Okidata Microline-83A . .. ... ... ... .. .. 729.00
Diablo 630 .. . ... ... ... ... ... ...

M &R Sup-R-Terminal .. ... ... ... ... .. ..

Microsoft Soft Card (Z-80)

Atari 830 MODEM . ... ... ... . ... 159.00 Microsoft Ramcard 16K for Apple . . .
AtariB800 16K .. ... .. ... 749.00 Hazeltine 1420. ... ... . ... ...
Epson MX-70 . ... ... . ... ... ... 319.00 Amdek100G.. ... ... ... ... ... ... .. .
Epson MX-BOFT ... ... . ... .. .. .. ... ... 549.00 Anadex DP-9500/9501. ... ..... .. .. ... . 1249.00
Amdek Video-300 . ... ... .. ... .. ... .. 199.00 Televideo910. ... ... ... ... ... ... ... .. 559.00
Hayes Micromodem Il (Apple 11} . . . . . PN 299.00 Televideo912C . ... .. .. . ... .. ... .. ... 669.00
Sanyo 9"B&W ... ... ... 189.00 Televideo920C ... ... ... ... .. .. ... ... .. 689.00

CALL TOLL FREE!

H
EAST COAST WEST COAST
1-800-556-7586 1-800-235-3581

COMPUTER SHOPPING CENTER INC.
12 Meeting Street
Cumberland, RI 02864
1-401-722-1027
TELEX 952106

COMPUTER SHOPPING CENTER

We Accept C.O.D.’s * Stock Shipments Same Day or Next * No Surcharge for Credit Cards
* All Equipment Factory Fresh w/MFT Warranty * We Carry the Complete Line of Personal Software
* Prices do not Reflect Shipping Charges
Rhode Island and California Residents please add 6% Sales Tax

COMPUTER SHOPPING CENTER INC.
3533 Old Conejo Rd. #101
Newbury Park, CA 91320

1-805-499-3678
CA. TOLL FREE 1-800-322-1873
TELEX 182889

NEC GREEN
12" MONITOR JB 1201M

$159.00

OKIDATA MICROLINE 80A
MATRIX PRINTER

$329.00

(1

AMDEK COLOR-1 MONITOR
$339.00

i
EPSON MX-100 FT PRINTER
$729.00

PRICES ARE SUBJECT
TO CHANGE
WITHOUT NOTICE

CIRCLE 12 ON FREE INFORMATION CARD
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Nippon Electric Company’s (NEC) PC-8000 computer is aimed

at the business and high-enc personai user.

MARC STERN

NEC HOME ELECTRONICS (USA) (140t ESTES AVENUE. EI.LK GROVE
Village. [L 60007} is another of the many companies com-
peting in the hotly contested microprocessor market. In fact.
this microcomputer company is rying a very aggressive mar-
keting strategy. aiming at several markets at once: the home
computer market. the corporate market. and the small busi-
ness market.

With such an ambitious plan of attack. what features does
its system offer that set it apart from the many other sys-
tems on the market? One thing the NEC system ofters that
no other system on the micro market seems to offer. is a
12.000-word dictionary built right into its word-processing
software package. This feature aside. the other functions of
the NEC PC-800¢)-series microcomputer system are com-
parable to the rest of the microcomputer market.

The heart of this microcomputer system is a Z8OA-equiva-
lent microprocessing unit (MPU). It is housed inside the PC-
8001A kevboard unit. The MPU runs at a clock speed ot 4
MEz. The kevboard. with full ASCII capability. has 82 keys
and includes a numeric keypad for rapid data entry. Five of
the keys are user-programmable and can detine 10 functions.
These keys are conveniently located at the top of the kev-

board. rather than at the side as in other systems. which
means that the operator doesn’t have a long reach to access
them. But the dual nature of the keys may present a problem.
Since they are capable of supporting 10 functions. it could be
hard to access the functions that need control key or shifl
access because that adds another step to an otherwise smooth
process. Perhaps smaller single keys should have been con-
sidered rather than five large dual-function keys.

There is no built-in cathode-ray terminal. although two dif-
terent 12-inch monitors are available: one color and the
other black-and-white. The color monitor can display 20 or
25 lines. Line length, as in other microcomputers. is variable.
allowing 36. 40. 72 or 80 characters per line. A powerful
editor simplities programming and includes four-way cursor
control and character insertion and deletion. There are 248

characters available which can be presented in any one of

eight colors. Resolution on the screen. while not as high as
that of some others on the market. is 160 by 100. and more
than adequate. In the word-processing mode. N-key rollover
input allows high-speed typing. An &-pin connector is used
for the kevboard-monitor interface. The display also includes
a built-in sound system that greatly expands the range of

[acl ]
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A GENZRAL ACCOUNTING SYSTEM package is just one available from
NEC. Cthers include a report manager and word processor.,

possible uses.

The basic PC-800! keyboard unit has 25K of read-only
memory. Resident in this ROM is another of the many sons
of Microsoft BASIC. N-BASIC. There is also 32K of random
iccess memory available. This memory can be expanded to
64K when the PC-80/2 input/output unit is added.

Mass storage is available with dual floppy-disk drives. The
drives are interfaced with the keyboard unit through a parallel
port in the rear. This same port supports the expansion inter-
face unit. the PC-80/2A.

The expansion interface is the heart of the expanded sys-
tem. [t features 2K of read-only memory. Interestingly. this
ROM is available as programmable read-only memory chips.
which are optional. That could make it possible to tailor this
unit more closely to a user’s needs. The basic random access
memory in the input/output unit is 32K, It is expandable 10
128K with additional plug-in boards. There are seven slots
available for expansion boards and eight priority levels can
be implemented with up to 16 real-time interrupts possible.
The [fO unit will also support the disk drive unit. There is
also another parallel port available for further system expan-
sion.

NEC's uses a parallel printer port. The printer is a dot
matrix. bi-directional 100 character per second unit. The
matrix is 7 by 9 for English characters. 8 by 8 tor graphic
characters and 8 by 8 tor dot-graphic printing. It is a full
ASCII printer with complete upper and lower case capability.
It alse includes graphics capability for Greek. mathematic
and graphic characters.

As mentioned earlier. the PC-8000 system can address up
te 32K of memory in its standard form. and this is expand-
able te 128K by simply adding module boards. The resident
N-BASIC is a version of the many Microsoft variants on the
market and includes such commands as PRINT-USING and 1F-
THEM-ELSE. It also allows double-precision floating-point
mathematics. tlexible and powerful graphics commands.

plus the ability to invoke TERMinal with a single com-
mand. Interestingly. the ability to program in a BASIC
language that is compatible with the nearly universally ac-
cepted industry standard Microsoft BASIC should give the
user access lo many existing specialty programs. The user
can also access various parts of the memory with the
POKE command that will put data into specific memory loca-
tions. It is part of the resident monitor. The only departure
from the normal list of commands is the lack of a PEEK com-
mand to allow the user access to what is already in various
memory areas. This could be a drawback if the user already
has crucial information in one area and then overwrites it
with new information because he didn’t know anything was
already there.

For the beginning computer enthusiast, NEC offers a
guide called Creative Programming. This book is designed to
help early users become comforiable and confident with
microcomputer operation in four lessons. It was developed in
cooperation with Eastern Illinois University and designed by
Creative Programming Inc. It covers such basics as an intro-
duction to computer language instructions and the significance
of the BASIC functions: how 1o write a program. and how to
load a program. Each lesson is accompanied by a series of
exercises that allow the user to experience first-hand the
concept presented.

The PC-8000 uses the CP/M operating system and. because
it does. a wide range of software is available. This is especially
important if the user would like to expand the capabilities of
the system, although NEC does offer a wide range of soft-
ware of its own. NEC software packages include a new
microcomputer program with three active calculating dimen-
sions: Report Manager. This program creates and instantly
updates a complete variety of reports for financial. account-
ing, engineering and scientific applications. Unlike other
two-dimensional reporting systems. this program generates
business reports such as income statements. balance sheets
and sales forecasts. It-.can also produce bar charts, a feature
not included in other electronic spread sheet products. Also
these reports can be created from any place in the X. Y and Z
axis ““data cube’” generated by the program.

There are other software packages available that include a
General Accounting Package and the Word Processing pack-
age with the unique built-in 12.000-word dictionary.

The basic PC-8000 system lists for under $6.000 and in-
cludes the color monitor, input-output expansion interface
unit, the keyboard/Z-80A unit and two 5%-inch disk drives.
The disks. probably single-density, provide mass storage
capability of up to 100K.

It’s interesting to note that nowhere in any of NEC's litera-
ture is there any mention of interfacing this unit with a phone
modem for data network access, although this is probably
possible by adding the expansion intertace. Since the unit s
set up for parallel 1/O. this would require a modem capable of
supporting parallel, rather than serial, 1/0. This is an omis-
sion that should be clarified because the system is touted as
being capable of working in a small business or corporate
environment. If there is no phone or network intertace then
it's hard 1o see how this system might interface with a com-
pany’s existing system or how it might transmit information
from a satellite otfice to the mainframe in the home office.

The PC-8000 is advertised as a word-processing color-
computer system. and indeed it is. But. it is hard to see
how its color capabilities can be fully realized in a work
environment. In a home environment. where data isn't
printed out in black-and-white report form. it is a nice fea-
ture—in a $6.000 package—but in an office environment it is
hard to see how this teature will be used. In a scientitic en-
vironment. though. it is a valuable aspect of the system.

NEC has entered the hotly contested microcomputer mar-
ket with the first color word-processing system. It's a dif-
ferent approach from the manufacturer of the leading per-
sonal computer in Japan. R-E



Sinclair

Small size and a low price
do not have to restrict a
computer’s capabilities.

MARC STERN

CLIVE SINCLAIR IS THE DEVELOPER OF THE FIRST UNDER-$200
eight-bit microcomputer programmable in BASIC. He is
credited with developing the first pocket calculator 10 years
ago and with the development of the first miniature television.
Microvision. six years ago.

[i has always seemed that when someone said that some-
thing couldn’t be done. Sinclair has set out to do it. So it was
only natural that he brought out a full-featured eight-bit micro-
computer for under $200.

That was the Sinclair ZX80, introduced in 1980. However.
as observers noted at that time, it had display problems and a
very limited memory function. Those problems, though. have
been corrected in the updated ZX8/, which was released in
Boston late last year. The unit is being marketed by Sinclair
Research Ltd., 50 Staniford St.. Boston, MA 021 14.

The basic ZX8! consists of a 40-key, pressure-sensitive
keyboard; a built-in VHF RF modulator: 1K of static RAM
memory, 8K of ROM, and generates a black-on-white display
(when connected to the antenna terminals of a standard TV
receiver) of 24 lines by 32 characters. The heart of the system
is an eight-bit Z80A central-processor unit.

The power requirements of the computer are slight. It re-
quires 9-volts DC at about 700 mA. Although a wall-plug type
supply comes with the unit. you can also, if you choose. use
your own. The supply need not be regulated. (While the
computer-end plug of the supply provided by Sinclair will also
fit into one of the device's tape jacks. no damage, we are
assured, can take place if this is done.)

The updated ZX81 is aimed at the beginner. The target is the
person who wants to learn what computers are about and how
they work. As such. it is an interesting building block for the
novice computer user. It is a way to approach computers
without being intimidated by them.

‘While its graphics capabilities have been improved, the
ZX81 is still limited to a rather large dot matrix configuration.
The line length is short, as compared to other units. The ZX8/
is interfaced to a TV receiver by the RF modulator, which is

one of the inhibiting factors in the display. To be fair, though.
the graphics capability has been upgraded.

The computer has two keyboard-selectable operating
speeds: COMPUTE AND DISPLAY and FAST. The first provides a
continuous display. with the computer doing the actual com-
puting during the TV's vertical-blanking interval. The second
allows the computer to run its program most of the time.
displaying information only at the end of the program. or at
other specific intervals.

The result is that, while the computer runs about four times
faster when in the FAST mode than when in the other, most of
the time you are left staring at a blank display-screen.

Apparently answering criticisms raised when the unit was
first introduced. Sinclair has opted for more power in the
CPU. That includes Sinclair BASIC resident in the ROM that
emulates the Apple II BASIC.

The BASIC interpreter allows multi-dimensional string and
numerical arrays, while at the same time featurin§ floating-
point arithmetic. That provides a range of 3 x 207" to +7 X
1038, which is accurate to 9 digits.

That indicates that there is some scientific functionality
built into the unit. The ZX8/ will also handle full log, trig, and
their inverse functions.

It is a user-friendly machine that features automatic syntax-
error detection and program editing. It also offers randomized
functions that are useful for both game and serious applications.

There is no disk-operating-system available with the ZX38/.
Instead, it relies on program loading and saving through a
serial cassette-recorder interface. However. it operates at a
high enough baud rate to allow random file access under a
master name. That puts the ZX8/'s operating speed in the
1.000-baud area. No special recorder is required, the company
savs. so a beginning computer hobbyist can use his own.

In its basic configuration, the ZX8/ is equipped with only
1K of static RAM memory. However. that can be expanded
by 16K via a module which plugs into the rear of the unit.

The keyboard is easy to use in that many of the keys serve
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“This configuration can damage computer

RADIO-ELECTRONICS

MOSAIC
32 RAM
FOR ATARI*

32Kmp_ 1

f/ya?:‘\‘nn“p;f s

+ Quality .~ Reliability .- Flexibility
~ Compatibility .- Screen Clarity

NO OTHER 32K RAM BOARD
HAS ALL THESE FEATURES:

* Works in both Atari 400 & 800 » Gold edge connectors for better
reliability « Fits Atari 400 without modification * Custom
components for better performance & reliability » Highest quality
components for the best screen clarity » Full year warranty

* Designed to take advantage of Atari 800's superior bus structure
» Can be used with 8K, 16K and future products = Allows Atari 800
to have 2 slots for future expansion = Designed so there’s no
danger of damaging your computer » Designed for inter-board
communication in Atari 800 » Easy to follow instructions for
simple no-solder installation in Atari 400 « Available companion
board {$5] to allow running 32K board inde pendent of other
boards » Full flexible memory configuration

NO OTHER 32K RAM IS
AS SAFE AS THE MOSAIC

-
with the with ’;I
MOSAIC | other 32

32K RAM Boards |

l

withthe | with
MOSAIC other 32K | Memory
32K RAM Boards Config.

Atari 800

48K RAM
BOK With BASIC | 40K With BASIC
Cartndge Cartndge

40K RAM Dangerl*

4BK RAM
POK With BASIC|  Dangerit
Cartridge

| |
48K RAM | Emp
{OKWith BASIC | Dangerit C%'z‘%(g“”'.ml 32KRAM | Dangert
Cartndge e ——
o E——

Direct from Mosaic $189.95

v4MOSAIC

ELECTRONICS

1-800-547-2807

P.O. Box 748 Oregon City, Oregon 97045 503/655-9574
*Trade mark of Atari, Inc

40K RAM Dangerit

Now from your
nearest Mosaic Dealer
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multiple functions and have the BASIC statements assigned
to them. In other words, there are various single-stroke capa-
bilities built in. That feature makes the machine a good choice
for the beginner. For instance. when using the monitor pro-
gram. a user can PEEK or POKE information into specific mem-
ory locations at the touch of one key. The same is also true of
such statements as THEN. TO. GOTO. GOSUB and AND. As noted.
it is also possible to edit with a single keystroke. and it is
possible to use one keystroke for PRINT. LIST and RUN.

Those easy functions should prove a boon to the beginning
computernist. but they indicate that the system could have
been more powerful. It seems there is more capability hidden
in the microcomputer than this particular system allows.

One drawback that many people who are comfortable with
standard keyboards may find is the use of a plastic-membrane
type of keyboard. Granted. the 43-character keyboard does
offer a total of 91 built-in functions (when the inverse key is
hit) but it is still a membrane unit. When other manufacturers
have tried that approach. they have met with little success and
have had to return to typewriter-type keyboards.

When you first look at the ZX8/ it looks like a very modest
microcomputer. Weighing in at only 12 ounces and with di-
mensions of 6 X 6.5 X 1.5 inches, it is very little larger than a
coffee-table book. Yet its developer is quick to defend its
capabilities. When the new version of the ZX8/ was intro-
duced at a Boston press conference late last year. Sinclair said
that it was “*...not a reduced-support machine. The language it
uses is complete. ™’

One of the reasons given for the ability to keep the cost
down was Sinclair’s policy of doing only the tooling, develop-
ment technology. and design work in house. The manufactur-
ing is done for Sinclair by Timex in Dundee. Scotland.

Not only does Sinclair offer the plug-in memory-expansion
module: it also offers its own cassette software. That includes
business and household programs. as well as educational and
game programming. However. outside software houses are
also being encouraged to write programs for the ZX81.

Aside from the plug-in module. there is only one other
peripheral offered: the ZX Printer. That is a dot-matrix unit
which is rather noisy. The ZX8/ comes with a built-in printer
interface.

Since this microcomputer is a learning tool. one would
expect it to come with a programming course—and it does.
Sinclair provides a 164-page elementary programming course.

Not only does the manual provide a rather thorough ex-
planation of how to program the ZX8/ in BASIC. but its later
chapters and appendices supply other useful information as
well.

There is information on machine-language programming,
which can make programs run much more quickly than in
BASIC. A listing of system variables along with their memory
locations is provided—knowing what information is stored
where can make program debugging easier. and can also allow
vou to make your programs run with more style and efficiency.

There is even a section for people who already are familiar
with BASIC explaining the differences between Sinclair’s
BASIC and others.

The Sinclair ZX8/ is priced at $149.95 in wired form. For the
adventurous person. who wants to learn computers from the
ground up, there is a $99.95 kit available. The memory-expan-
sion module is priced at $99.95 and the serial dot-matrix
printer is available for less than $100.

In the final analysis. the ZX8/ is a building-block unit. It is
intended to train people who know little or nothing about
computers. That is all it is intended to be.

If you already own a ZX80 and want to upgrade it. a plug-in
replacement ROM that contains the new 8K extended BASIC
used in the ZX81 is available. That is a user-installable IC that
can be installed in the ZX80 in a few minutes by using a
screwdriver. That will allow the ZX80 to use the new ZX
Printer and it will also be software-compatible with programs
intended for the ZX8/. The replacement ROM and a new
overlay for the ZX80 keyboard sell for $39.95. R-E



NEW HIGHER PRINTING SPEED,
NEW LOWER PRINTER PRICE

High-speed printer

The Heath/Zenith 25 Printer is a heavy-duty, high-speed
dot matrix printer that gives you sharp, clear printouts. It
prints crisp, clear copy at speeds over 150 characters per
second with quiet smoothness.

B:aud rates from 110 to 9600 are user-selectable.

Versatile printer

The 25 prints the entire 95-character ASCII set in upper
case and lower case with descenders, in a 9x9 matrix. Also,
33 block graphic characters — which are compatible with

the Heath/Zenith 89 All-In-One Computer and the 19 Smart
Video Terminal — let you create graphs and charts. All func-

tions and timing are microprocessor-controlled.
Plug-in ribbon cartridges make ribbon replacement a
no-mess snap.

The 25 works with most computers and terminals —

| using an RS-232C Serial Interface or a 20 mA
current loop with handshaking control signals.

Low-priced printer

The 25 has all the features you've been looking for in a high
quality, high-speed dot matrix printer — for only $1095 in kit
form, or for only $1595 assembled and tested.

Free demonstration awaits you at
your Heathkit Electronic Center ¥

Pick the store nearest you from the list below. And stop in
today for a demonstration of the new Heath/Zenith 25 Printer.
If you can’t get to a store, send $1.00 for the latest Zenith
Data Systems Catalog of assembled commercial computers.
We'll also send you a free copy of the latest Heathkit®
catalog. Write to Heath Company, Dept. 020-884, Benton
Harbor, M} 49022.

HEATH/ZENITH

Your strong partner

*150 characters per second

Visit your Heathkit Electronic Centert
Where Heath/Zenith Products are displayed, sold and serviced.

PHOEMIX, AZ SACRAMENTO, CA
2727 W.Indian School Rd. 1860 Fulton Ave.
602-279-6247 916-486-1575

ATLANTA, GA
5285 Roswell Rd.
404-252-4341

BALTIMORE, MD
1713 E. Joppa Rd.
301-861-4446

ANAHLIM, CA WOOOLAND HILLS,CA  CHICAGO, IL ROCKVILLE, MD
330 E. Ball Rd. 22504 Ventura Blvd 3462-66 W. Devon Ave. 5542 Nicholson Lane
714-776-9420 213-883-0531 312-583-3920 301-881-5420

CAMPIELL, CA
2350 S. Bascom Ave.
408-377-8920

EL CEARITO, CA
6000 'otrero Ave.
415-236-8870

LA MESA, CA
8363 Center Dr.
714-451-0110

LOS ANGELES, CA
2309 S. Flower St

OENVER, CO
5940 W. 38th Ave.
303-422-3408

AVON, CT
395 W. Main St. (Rt 44}
203-678-0323

HIALEAH, FL
4705 W.16th Ave.
305-823-2280

PLANTATION, FL
7173 W, Broward Bivd.
213-749-0261 305-791-7300 502-245-7811 313-772-0416

POMOGNA, CA TAMPA, FL KENNER, LA HOPKINS, MN
1555 N. Orange Grove Ave. 4019 W._Hillsborough Ave. 1900 Veterans Mem. Hwy 101 Shady Oak Rd.
714-623-354 813-886-2541 504-467-6321 612-938-6371
REDWOOD CITY, CA
2001 Ihiddiefield Rd.
415-335-8155

DOWNERS GROVE, IL
224 Ogden Ave.
312-852-1304
INDIANAPOLIS, IN
2112 E.62nd St.
317-257-4321
MISSION, KS

5960 Lamar Ave.
913-362-4486
LOUISVILLE, KY
12401 Shelbyville Rd.

PEABODY, MA

617-531-9330
WELLESLEY, MA

617-237-1510
DETROIT, MI

313-535-6480
EAST DETROIT, Mt

ST.PAUL, MN
1645 White Bear Ave
612-778-1211
BRIOGETON, MO
3794 McKelvey Rd,
314-291-1850
OMAHA, NE

9207 Mapie St.
402-391-2071
ASBURY PARK, NJ
1013 State Hwy. 35

242 Andover St. (Rt. 114)
165 Worcester Ave. (Rt. 9}

18645 W. Eight Miie Rd.

AMHERST, NY
3476 Sheridan Dr
716-835-3090
JERICHO, LI, NY
15 Jericho Turnpike
516-334-8181

18149 E. Eight Miie Rd.

‘tHeathkit is a registered trademark of Heath Company. Heath Company and Veritechnology Electronics Corporation
are wholly-owned subsidiaries of Zenith Radio Corporation. Heathkit Electronic Centers are operated by Veritechnology Electronics Corporation

FRAZER, PA SAN ANTONIO, TX
630 Lancaster Pk. (Rt. 30) 7111Blanco Rd.
215-647-5555 512-341-8876
PHILADELPHIA, PA MIOVALE, UT

6318 Roosevelt Bivd. 58 East 7200 South
215-288-0180 801-566-4626
PITTSBURGH, PA ALEXANDRIA, VA
3482 Wm. Penn Hwy. 6201 Richmond Hwy
412-824-3564 703-765-5515
WARWICK, RI VIRGINIA BEACH, VA
558 Greenwich Ave 1055 Independence Bivd.

ROCHESTER, NY
937 Jetterson Rd.
716-424-2560

N. WHITE PLAINS, NY
7 Reservoir Rd
914-761-7690
CLEVELAND, OH
28100 Chagrin Bivd.
216-292-7553
COLUMBUS, OH
2500 Morse Rd

201-775-1231 614-475-7200 401-738-5150 804-460-0997
FAIR LAWN, NJ TOLEDO, OH DALLAS, TX SEATTLE, WA
35-07 Broadway (Rt.4) 48 S. Byrne Rd. 2715 Ross Ave 5058th Ave. N.
201-791-6935 419-537-1887 214-826-4053 206-682-2172

FORT WORTH, TX
6825-A Green Oaks Rd
817-737-8822
HOUSTON, TX

1704 W.Loop N.
713-869-5263

TUKWILA, WA

15439 53rd Ave. S.
206-246-5358
VANCOUVER, WA

516 S. E. Chaklov Dr. #1
206-254-4441
MILWAUKEE, Wi

5215 W. Fond du Lac
414-873-8250

WOODLAWN, OH
10133 Springtield Pike
513-771-8850
OKLAHOMA CITY, 0K
2727 N.W. Expressway
405-848-7593
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Heart disease
and stroke
will cause half

ofalldeaths
thisyear.

NETWORKING

If you like to communicate with others, the CompuServe
Information Service is your most effective vehicle. Why? Because
we have the largest customer base of any videotex system in North

America. And we have hundreds of new subscribers each week.

“Talk” to other CompuServe subscribers via CB simulation (it's the
most popular offering on our network ). Send E-mail, use the
electronic bulletin board and exchange information with computer
manufacturers, Special Interest Groups and publishers.

Play a variety of networking games with your own group or
complete strangers from New York to Chicago to L A.

Ask for a demonstration at a Radio Shack® Computer Center. i i
Videotex software is available for various brands of personal lee ihe glfi

computers, of love.

CompusServe Information Service, 5000 Arlington Centre Blvd,,
Columbus, Ohio 43220. (614 ) 457-8650. ’

A :
CompuServ e merican Heart

Association
WERE FIGHTING FOR YOUR LIFE
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wses®  BYTE'S Best Cellan List

Ciarcia’s Circuit Cellar,
Volumes I, 11, & 111
by Steve Ciarcia

; Collections of Steve Ciarcia’s perennially popular columns from BYTE Magazine, these
| three volumes are sure to please home computer users and electronic hobbyists. Volume I in-
clude power conversions, programming EPROMs, remote terminal interfacing, touch-input
video display, and more. Volume II, focusing on projects which interface the personal com-
puter with the home, features useful applications such as computer-controlled home security
system, computerizing appliances, input-output expansion for the TRS-80, and even a
computer-controlled wood stove, Volume III offers low-cost construction projects such as an
ultrasonic rangefinder, handheld remote computer control, two speech synthesizers, and a
remote-control motorized platform, to name just a few.

Build Your Own Z80 Computer
by Steve Ciarcia

This complete guide to building a working computer offers engineers, students, and hobbyists an exciting
alternative to buying a computer. With clear instructions, Steve Ciarcia fully explains how to build a basic

single-board microcomputer based on the Zilog Z80 microprocessor. The finished product features a
1 K-byte operating system, serial and parallel ports, hexadecimal display, audio cassette mass storage, and
easy expansion to include a video terminal.

BYTE Books 70 Main Street Peterborough, N.H. 03458 Please add .75 per book to cover shipping cost.

74

:ﬂ, Please send Call Toll-Free 800/258-5420
40 __-Ciarcia’s Circuit Cellar, Vol. [ $8.00 ____ Ciarcia’s Circuit Cellar, Vol. 111 $12.95
w l.n . __Ciarcia’s Circuit Cellar, Vol. 11 $12.95 _ _ Build Your Own Z80 Computer
o
z
o Name - - - - o Check Enclosed
o8
- Bill Visa/
8 Address o | MasterCard #
-l
w City State Zip __ Expiration Date o
o
Q
<
o8

CIRCLE 36 ON FREE INFORMATION CARD

~
N



omputers

Once thought of as an impossible fantasy, a true computer that you can slip into your
pocket is ncw a reality. Four such units are now available, with two more on the way.

MARC STERN

THE CONCEPT OF A POCKET COMPUTER BEGAN TO APPEAR IN
science fiction steries. such as those by Isaac Asimov. over 30
vears ago. Like many of the other ideas proposed in those
stories. it was dismissed as pure speculation by most readers.
But. again like many of the devices described in those stories.
the pocket computer has become a reality.

The first hint that the pocket computer was indeed on its
way came in the early 1970°s with the introduction of hand-
held calculators. While those first units were relatively sim-
ple. and rather expensive. that soon began to charge.

Calculators acquired features such as memory. which al-
lo'ved the user tc store a single value that could be recalled or
modified at any time, and functions such as roots. logs. pow-
ers. and trigonometic functions: that made the calculators
much more useful in engineering, mathemmtical. and scientific
applications. Soon after. calculators -with individually ad-
dressable memories became common.

In the late 1970's, programmable calculators were intro-
duced. The term *"programmable " referred to the calculator’s
ability to “‘remember’’ a sequence of key strokes. and repro-
duce them on command. Some even had the ability to store
tke “*program’’ on a small piece of magnetic material. so that it
would not be lcst when the unit was shut off. It was even
possible to purchase plug-in ROM’s for those units. Some of
those ROM s ware programmed to perform complicated cal-
culations: others were programmed te—what else?—play
games. But even a programmable calculator with all of the
“*bells and whistles™" is not a computer.

That brings us to the subject of this article: true “*pocket™
computers. Pocket computers are sold in this country by four
companies—Radic Shack (One Tandy Center. Ft. Worth. TX
76102): Sharp (10 Sharp Plaza. Paramus, NJ 07652): Pana-
sonic (Cne Panasonic Way. Secaucus, NJ 07094). and Quasar
(9401 W. Grand Ave.. Franklin Park. IL 60131). Those units
are not much larger than some of the early calculators that we
talked about. but they are far more complex and powerful.

The Radio ShacksSharp pocket computers

If the Radio Shack TR5-80 (see Fig. 1) and Sharp PC-12]]
pocket computers seem similar. there is a good reason—both.
although sold and serviced by different companies. are func-
rionally identical. Both measure ''/is < 6% x 2% inches and
feature a 57-key mini-keyboard. 1.9K of RAM. and [1K of
internal ROM. Two proprietary four-bit CMOS microproces-
sors form the heart of the units. One of the microprocessors
handles the arithmetic operations and the display routines: the
other handles the BASIC interpreter and the input from the
tiny kevboard. The units use a 24-character LCD display:
each character is formed by a 7-by-S dot matrix.

The pocket computers let you store several different pro-
grams in memory. Those programs are individually identified.
and any one can be run by simply pressing a specified key. A
1.424-siep memory is automatically partitioned for program
and data storage. and there is a 25 data-element memory and a
48-step reservable memory for storing functions.

Although those are relatively tiny devices. they have many
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