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Weller.

EC1000 and EC2000-
two terrific soldering stations-
feature up-to-the-minute electronic controls.
Temperature is accurately calibrated, from 350°F to 850°F,
in 10° steps. Unit responds automatically to soldering
load variations. Maintains the temperature you select.
LED read-out (EC2000 only) shows actual tip temperature to
within 1°! Unbelievable? See your distributor.
Get an on-the-job demonstration.

from Cooper The Toolmale;

@ The Cooper Group
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“I made it despite myself.”

It’s a joke. I'm considered one of Amer-
ica’s top copywriters and mail order entre-
preneurs.

I never finished college, never took a
course in business, advertising or creative
writing, and even flunked English.

On top of that, I failed at almost every-
thing I did. My list of failures would fill
an encyclopedia.

Now you probably expect me to tell you
that it was failure after failure until I hit
upon the “wealth formula” or the “secret
to success” or some other trite expression.
Not true.

ONLY SIX REASONS

What I've found about success is quite
opposite the formulas you've read about
or the misconceptions you've heard.

I simply took my few successes and
many failures and discovered six reasons
why I failed and six reasons why I suc-
ceeded.

The reasons I succeeded seemed like
forces. Whenever 1 followed them, I
achieved success. Whenever I didn’t
follow them, I failed. I soon called them
Success Forces.

1 used Success Forces to build my busi-
ness from the basement of my home into
America’s largest single source of space-
age products. I was successful. But was
it a coincidence or was it a direct result
of Success Forces? I really didn’t know.

MATERIAL THINGS

If you measure success by material
things, I achieved quite a bit: several
cars, airplanes, snowmobiles, motor-
cycles, four beautiful homes—all the
material things I imagined I'd ever
want.

And I had recognition. My success
story was written up in several maga-
zines. But it wasn’t until after I revealed
my Success Forces in a few speeches that
I realized my concept would work for
others.

I was getting letters from people who
told me how one of my Success Forces
had changed their lives. Others told me
of how they used Success Forces to make
extra money or achieve greater happi-
ness. Still others who always thought of
themselves as failures, became success-
ful despite themselves.

JS&A Group, Inc.

But the whole thing seemed strange to
me. Was Success Forces original? Some-
thing like it had to be in some other
success book. So I read. I bought every
success book I could find. I studied Chi-
nese philosophy. I bought every motiva-
tional cassette that was offered. And I
thoroughly studied the material.

I then discovered why my concept was
indeed different. Success Forces lets you
be yourself, and guides you towards
making simple choices that can ulti-
mately change your life. If you make the
right choices, you are literally forced into
success.

MY $2,000 SEMINAR

Although I was convinced that my con-
cept was different, I wanted to be abso-
lutely sure it would work. I decided to
conduct a seminar with a select group of
16 people who would be willing to pay
handsomely to learn my philosophies.
My five-day seminar cost each partici-
pant $2,000 and I held eight of them. All
were sold out.

The success stories resulting from each
seminar are already history. I taught a
Texas farmer, a New Zealand rug mer-
chant, a lady from Australia. There were
people from all walks of American life,
many of whom paid their last $2,000 to
attend.

Not all of the participants succeeded.
But so many did become successful and so
many told me later how I literally chang-
ed their lives, that I was convinced Suc-
cess Forces should be available for every-
body to use.

NOW AVAILABLE

I am now making my concept available
in a hardbound book entitled “Success
Forces.” It contains examples from my
speeches and the philosophies from my
seminar that participants paid $2,000 to
hear.

A few of the Success Forces you may
already know and have been subcon-
sciously following for years. Others, you
may have been fighting, thinking that
you would fail when all along you would
have succeeded. A few of my Success
Forces require action—the type of action
that everybody can take and that re-
quires no special skill.

Success
FOrces

Can you be successful despite
yourself? Here’s how | did it.

By Joseph Sugarman, President

This is not a step-by-step book on how
to get into a business that promises "A
Lazy Way to Riches,” or a way to “Quit
Your Present Job.” It does not matter if
you are in business nor whether you want
to work hard, take it easy, or just plain be
successful.

TEACH HIM TO FISH

There’s a saying: “You can feed a man
a fish and he'll eat for a day. But teach a
man to fish and he'll eat for a lifetime.”
My book will help you for a lifetime.

I'm not somebody who writes a book on
how to make a fortune and then makes
my fortune from the sale of the book. I've
already made it. Nor am I going to send
you a cheaply printed thin paperback.
That’s not my style. My book is a 200
page hardcover volume that I guarantee
you will both enjoy and benefit from. In
fact, I will go one step further. After you
read it, wait one year. If you have not
noticeably benefited from reading Success
Forces, return your book to me and I will
refund your money in full. Success Forces
must give your life additional meaning
within one year or your money back. It’s
that simple. This one-year return offer
applies only to those individuals purchas-
ing my book via mail order.

EASY TO ORDER

I've also made it easy for you to order
my book. Credit card buyers may call my
toll-free number below or send your
check or money order for $9.95 plus $2.00
postage and handling (Illincis residents
please add 6% sales tax) payable to:
Joseph Sugarman, Dept. RA, Two JS&A
Plaza, Northbrook, Illinois 60062.

I’'ve built my business and reputation
on providing solid value to the consumer.
Success Forces represents my ultimate
product and my greatest value. Order a
copy at no obligation, today.

5) INPRODUCTS
SIANTHAT
S NTHINK

CallTOLL-FREE ........ 800 323-6400
InlllincisCall .......... (312) 564-7000
©Joseph Sugarman, 1980
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Spend less
lestmore.

Integrated circuits are very private
devices. \When something goes wrong, they
justdon't work. Which is tough enough when
partorall of one IC goes bad. But
often worse, because a single bad
IC usually means a large, complex system
that won't function properly.

Until now, you could spend a lot of money
and time —and still only be guessing what
was happening at any pointin a logic system.

et = S

Logic Probe LP-1 Captures pulses as fastas 50 nanoseconds,
to 10MHz Latching memory Bargain-priced at only $50.06*
We put troubleshooting at your
fingertips. Now, there's a quicker, surer, less
expensive way to get the information you need.
Our multi-family Logic Probes. Their LEDs
light to show you at a glance the
logic state at any point—and more.
Catch fast pulses, even store them if you like.
A flashing light signals pulse trains. And you
can even approximate the duty cycle of asym-
metrical waveforms.
Nothing could be simpler. No complex

=]

settings, no sync, no wait. A switch selects the
proper logic family. The probes derive their

HIGH
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Logic Probe LP-2, All the basic features of LP-1, with pulses

as fastas 300 nanoseconds, to 1. 5MHz Doesn't have LP-1's
nmemory feature . . but features even lower price: $28.00"!

power from the circuit under test. High input
impedance prevents circuit loading. And all you
do s touch the tip to any pin, pad or path for an

—_— instant picture of circuit conditions.

-—

Laboratory quality. Economy price.
High speed. High precision. Even memory.
Our Logic Probes deliver all the performance
you need for design, development, debugging
and servicing. Making digital work less of a
chore, more of a bargain.

w - d w |
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HIGH BPEED PROBE Le-3

Logic Probe LP-3. Five times the speed of LP-1 at less than
iwice the price. Captures pulses as narrow as 10 nanosec-
onds, to over 50MHz. Latching memaory. The new value
standard, at $77.00*

Smarter tools for testing and design.

70 Fulton Terr. New Haven, CT 06509 (203) 624-3103. TWX 710-465-1227
OTHER OFFICES: San Francisco (415) 421-BB72 TWX 910-372-7992
Europe: Phone Saffron-Walden 0799-21682, TLX 817477

Canada Len Finkler Ltd . Downsview, Ontario

GLOBAL
SPECIALTIES 1-800-243-6077

Call toll-free for details

During business hours

CORPORATION

“Suggested U 5. resale Prices. specifications subject to change without notice. © Copyright 1980 Global Specialties Corporation
CIRCLE 58 ON FREE INFORMATION CARD
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This is a precision laboratory or test-bench instrument
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LED DISPLAYS are showing up in more and
more designs. Learn how to design your own
on page 96.
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Staking a claim: Sony made the unusual move of demon-
strating a “'new product’ four to five years before its in-
troduction when it recently showed a hand-held combina-
tion video camera and VCR designed to replace the
super-8 film camera. At press conferences in New York
and Tokyo, Sony’s Chairman, Akio Morita, and its Presi-
dent, Kazuo Iwama, urged the electronics industry to get
together on a single standard before introduction to
avoid a situation similar to the Beta-VHS fiasco.

The camera-recorder combines a CCD color camera
with a metal-tape helical-scan VCR in a package weighing
4.4 pounds, including a rechargeable 9-volt battery. The
single-chip camera has 570 x 490 picture elements that
provide a 250-line horizontal resolution, a 3-1 zoom lens
and through-the-lens viewfinder. The two-head recorder
uses a cassette resembling a micro audio cassette in
length and width, holding 8-mm tape, which will record
for 20 minutes.

The battery operates for 40 minutes on a charge. For
playback, Sony showed a “home editor,” which accom-
modates the entire camera (except the battery-pack
handle) in a special compartment. The editor’s output is
fed directly to a television set for playback or to any home
VCR (Beta or VHS) for home editing. Morita said that the
system should sell for under $1,000, cassettes $10 each.
Sony says its aim is the standardization of cassettes, so
they may be purchased anywhere in the world, in the
same manner as super-8 film.

Sony's competitors were caught off guard by the
demonstration. Comments from Matsushita, Toshiba,
and JVC all indicated that they, too, are working on similar
single-piece units. Eastman Kodak, believed to be pre-
paring to take the plunge into electronic photography,
was silent. Now that Sony has gone public with a top-
secret project that has preoccupied the industry, you can
expect to see more advance demonstrations of the home-
movie machine of the future.

BASF gives up: Germany's BASF has abandoned its plan
to make its Linear Video Recorder (LVR) in the United
States, and all plans to produce anywhere the model that
was first demonstrated as a pre-production prototype a
year ago have been called off. The LVR plant in Fountain
Valley, CA, has been closed and put up for sale. Under
development for at least five years, BASF's LVR was a
product whose time had passed. The pre-production
prototype recorder used a rapidly-reversing single-reel 8-
mm tape with 72 longitudinal tracks. The prototype
recorder weighed 11 pounds, a remarkable feat three or
four years ago, but not much lighter than some of today's
VHS recorders. BASF says it is still working on a
miniaturized version—perhaps similar to the four-pound
mockup it displayed privately at last year's Berlin Interna-
tional Radio & TV Exposition.

Toshiba's LVR (in this case, standing for Longitudinal
Video Recorder) has also been postponed, as noted here
last month. Toshiba’s version also uses a single-reel cas-
sette, this one containing Ya-inch tape with 300 longitudinal
tracks. The tape doesn’t change direction, but the head
moves from one track to the next after playing, in a
manner similar to the eight-track audio cassette. Toshiba

now indicates that LVR will be introduced in two special-
ized versions before being placed on the general con-
sumer market. The first will be a random-access data
recorder, and the second a video recorder capable of
taping two shows simultaneously on different tracks, with
a recording time of at least two hours, or one hour per
show.

Videodisc competition: With two videodisc players now
on the market in selected areas, competition is beginning
to come into play. At presstime, Magnavox's Magnavision
was officially available in eight U.S. markets (and un-
officially in some others, as the result of transshipping by
some dealers) and Pioneer’s Laserdisc in four markets.
Both play the same MCA optical discs. The suggested list
price of the Magnavision player is $775, of the Pioneer
$749 (wireless remote random access is a $50 option).
The competing players meet head-to-head in the Dallas-
Fort Worth and Minneapolis-St. Paul markets. A quick
survey of dealers in those areas shows the Magnavision
selling in most stores there at $695 to $699, the Laserdisc
at list price. In other Magnavision markets, dealers are
adhering to the suggested list price. Magnavox says
there has been no price reduction, indicating that
“aggressive dealers” are merely meeting local market
conditions.

Projection update: General Electric has introduced that
three-tube projection-TV system forecast in our July
column. The company seems to have gone out of its way
to make up for the deficiencies of its single-tube version.
The new Widescreen 3000, like the old 2000, is a rear-
projection unit with a 45-inch translucent screen. The
new version, however, has an extremely bright picture
with very wide wide-angle viewing—meaning that viewers
don't have to sit directly in front of the set to see the
optimum picture. It lists at about $3,500, as compared
with $2,800 for the earlier version. As reported here,
Panasonic and Quasar also are selling three-tube rear-
projection sets, and Sylvania plans to enter the market. In
other projection-TV news, new brighter three-tube front-
projection sets are expected this fall from Mitsubishi and
Sony. Kloss Video's Novabeam projection system, the
least-expensive high-quality three-tube system on the
market, has been increased from $2,500 to $2,995.

New sports display: Attendees at this year's All-Star
Baseball Game at Dodger Stadium in Los Angeles were
treated to the latest in stadium giant picture displays—the
premiere of a new Mitsubishi system to replace the old
light-bulb-type display. Diamond Vision uses 1 x 1.25-inch
cathode-ray tubes instead of lightbulbs, in groups of
three—one for each primary color. The Dodger Stadium
display measures 20 by 28 feet, is clearly visible in full
daylight, and will be enlarged next year to 25 by 33 feet.
Among the claimed advantages are higher resolution,
better brightness and motion, and longer life for the
cathode ray tubes as opposed to light-bulbs.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR



NOW! A MINIATURE TELEPHONICS SYSTEM
EVEN MA BELL DOESN'T MAKE AVAILABLE.

FINGER

FONE.

The unique Finger Fone brings you
advanced solid-state wizardry, with
total hands free conversation,
-speak and listen without lifting a
finger. The total communications
instrument for home and office.

Imagine you're a design engineer.
You've just been assigned to come up
with a smaller, . simpler-to-use, more
streamlined telephone with basic mem-
ory that can handle 99% of the ways
people actually use a phone on a day-
to-day basis.

You have a research laboratory with a
support staff at your disposal. Plus
access to the latest transistors, memory
chips, and microprocessors. And you
are given only one limitation: Keep the
consumer’s cost under $100.

Now, since you're something of a
maverick, your mind is not trapped in the
right way /wrong way syndrome. And
you were too independent to take that
job with the Bell System a while back.
Because you didn't want all your ideas
to come out “Bell-shaped. "

THE ANATOMY OF DESIGN

So you set to work — but not with
wires, bells and whistles. Because your
approach is different: You're going to
discover how people actually use a tele-
phone today and then design the instru-
ment from the outside in, basing your
conception around real communication
needs in a way quite unlike anything
ever before achieved.

INTRODUCING THE FINGER FONE

When you're finished, you realize
you've come up with a minor revolution
in design! Your new instrument is actu-
ally a miniature telephone: the entire unit
measures a scant 2% " wide, 8% " long,
and 2%" high (at the speaker end),
scarcely any bigger than the handset on
an ordinary phone. Your Finger Fone
has a nearly standard alphanumeric key-
board plus a couple of special benefits
we'll get to in a minute. It also has an
omnidirectional microphone, volume
selector key, automatically control the
volume of incoming voices, with four
LED indicator lamps to display each vol-
ume level, and even a bright red on-off
light.

What's more, it plugs into the new
miniconnector Ma Bell provides for all
its phones these days — with no addi-
tional wires for any other power source
(which make the Finger Fone unlike
those other multi-wire “speaker-phones”
that sell for more but do less).

© MERCURY 1980

Finger Fone: modular, sophisticated, smarter than your present

telephone. Comes with an ivory fascia.

WHY PICK A PHONE UP
EVERY TIME IT RINGS?

Let's face it, your hands are often
occupied when the phone rings. So to
answer, you've got to stop at least half of
what you're doing. With a Finger Fone,
all you do is reach out and tap the “On"
key with one finger. And since you
needn't pick the instrument up, you can
place it conveniently on a desk, counter,
or table — or hang it on the wall.

MORE FINGERTIP CONVENIENCE

When Finger Fone announces an in-
coming call with its pleasant electronic
chirp, tap the “On" key and begin speak-
ing. If the caller is someone the whole
family wants to hear, simply tap the
volume control key and select one of the
four sound levels and your caller's voice
will be audible to everyone in the room.
This benefit is great for the office as
well, making it possible to replace an
ordinary telephone, separate speaker-
phone, and their complicated controls.

If you wish to speak with complete
privacy, press the volume control key for
low level volume. Yes, for strictly private
calls you'll have to hold Finger Fone up
to your ear. You won't mind, however,
because the entire unit is a mere 11%
ounces, just a featherweight more than
ordinary telephone handsets.

YOU HEAR THEM,
THEY DON'T HEAR YOU

Need to put your caller on “hold" for
a moment? Easy. Tap “hold” key. All
five LED indicator lamps will be blinking,
indicating your caller is on hold. The
other person won't be able to hear you,
but you'll be able to hear him or her.
We recommend you tell people about this
so they don't make unguarded comments
they think you can't hear. When you're
ready to resume your call, simply tap
“off”" key, the LED lights will stop blink-
ing, and you can continue.

BUSY SIGNAL? FORGET IT!

Because Finger Fone automatically
remembers the most recently dialed
“pusy"” number. When you want to call
that number again, tap the “RE" (Recall)
key once. Finger Fone dials the number
for you, as often as needed until you get
a clear line.

CIRCLE 39 ON FREE INFORMATION CARD

WHY WAIT FOR PUSH BUTTON
DIALING?

Finger Fone is compatible in areas of
the country where push-button dialing
is already in use. But if you live in the
30% or so of the country where only
rotary-dial phones can be used, wait no
longer. Finger Fone automatically con-
verts from musical tones to rotary-dial
signals. This way, you can have the
speed and advantages of push-button
dialing without waiting for your local
phone company to install central equip-
ment.

NOW AVAILABLE AT INCREDIBLE
LOW COST

Finger Fone costs only $79.95 com-
pared with prices of similar-looking tele-
phones (but not similar in performance)
costing $109, $130 or more. Want two?
Then it's only $74.95 each. Three? Save
even more at $69.95 each. Add a $2.50
charge to your total order for insured
shipping, and if you live in New Jersey,
include 5% tax.

MONEY-BACK GUARANTEE

You can try one or more Finger Fones
in your own home for 30 days, protected
by our unconditional money-back guar-
antee. If you're not satisfied with Finger
Fone for any reason, simply return it
(insured) for a full refund, no questions
asked. Finger Fone is also covered by
a 1-year parts and labor guarantee.

To order Finger Fone, call toll-free
now. We’re open 24 hours a day. You
can charge it on Master Charge, Visa,
American Express, Carte Blanche or
Diners. :

800-526-2801
800-257-7850

In New Jersey, Call: 800-322-8650

N.J. residents please add 5% sales tax.
You can also mail your order with check
or money order to:

INTERNATIONAL SALES GROUP

me3lcuxv

THE IMAGINATION PEOPLE®

Depft. RE10. Lakewood Plaza
Lakewood, N.J. 08701
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New console for two-way interactive
cable TV

Described as a “‘major milestone’ in the
evolution of two-way interactive cable tele-
vision, the QUBE Il home computer con-
sole (known as the Pioneer BT-1300) was
introduced by Warner Amex Communica-
tions, Inc., and Pioneer Communications of
America in May. The BT-1300 is half the
size of present QUBE consoles; it can
accommodate up to 110 program chan-
nels, and has the capacity to provide any
home service, data information retrieval, or
video-entertainment programming current-
ly available, as well as those likely to devel-
op in the next decade.

THE NEW QUBE Il home console looks like a
pocket calculator, but it can access up to 110
video channels. It can support eight numeric
digits of variable-length data to and from the
terminal; that enables subscribers to tie in with
a wide variety of h service applications.
(Photo courtesy Warner Amex QUBE.)

By pressing buttons on the console, sub-
scribers will be able to interact directly with
programs they are watching: They can reg-
ister opinions, vote on issues, participate in
games, shop from their homes, and take
educational courses. There are eight nar-
rowcast channels for education and other
services, and twelve interactive response
buttons on the home console.

Home applications include financial man-
agement, whereby a subscriber can make
bank deposits or withdrawals by simply
punching in a digital code on the console
that would tell the computer which home
terminal is requesting a service and that
the service is banking. The computer will
check to make certain that all figures are
correct and a final verification of the trans-
action will go back to the subscriber. The
users will also have instant access to mate-

rial from data-information banks and ser-
vices such as electronic libraries. Bob Mat-
sumoto, President of Pioneer Cammunica-
tions of America, said: “The unique BT-
1300 console represents the most ad-
vanced, sophisticated interactive system
available in the industry today. There is not
another system that can approach it in
terms of performance both now and sever-
al years hence."”

Latest “schoolboy mystery”
causes international foul-up

Unauthorized access to several Canadi-
an computer systems has been traced
back to a New York City school whose stu-
dents range from the fourth to the twelfth
grades. (The headmaster suggests “It's
possible that someone outside is using a
phone that's been traced back to a school
line.")

The Dalton school has a computer that is
used to teach its students. But the comput-
er is getting into systems operated by 21
Canadian business and other organiza-
tions—systems to which the school does
not even subscribe.

In one case, the unauthorized communi-
cations seized control of the systems used
by Canada Cement La Farge, and de-
stroyed some of its data in the process. In
another, the operation of Scott Hart and
Associates’ computer system was dis-
rupted.

All things are possible to a student, some
teachers of long experience believe, and
this highly unexpected development could
be the result of a struggling youth trying to
solve a routine problem. It is only slightly
more probable that some student or staff
member may have developed a way to
break security codes previously considered
invulnerable. The Federal Bureau of Inves-
tigation, citing a possible scheme to de-
fraud, obtained a search warrant and
seized two plastic bags containing comput-
er printouts and a terminal log sheet;
results have not been reported.

New Zenith TV’s have
two non-TV features

Zenith has taken one step more toward
making the TV an integral and necessary
part of the home, with two new features,
the Space-Phone color TV that doubles as
a remote-operated extension telephone,
and the Video Sentinel System, a TV
receiver, home-surveillance system, and
door-answering convenience all-in-one.

The Video Sentinel System consists of a
12-inch black-and-white TV receiver with
special circuitry for the video monitor and
intercom functions, a closed-circuit TV
camera with stand, and a doorbell intercom
unit, with connecting cables.

By pushing a Tv button on the top of the
set, the ordinary program is brought in.

Pushing the caMmera button brings a picture
from the camera location (front porch,
back yard, nursery, or elsewhere). The TALK
button permits talking and listening to a
front door caller.

The suggested price of the system, with
all its equipment, is under $400.

The Zenith Space Phone is a TV set that
receives incoming telephone calls when the
set is connected to an ordinary telephone
line jack. The viewer answers the call from
his easy chair with the Space Command
button on his TV remote control, then uses
the set as he would a speakerphone. The
caller is heard through the TV's audio sys-
tem, and a microphone in the set transmits
voices in the room to the caller. The Space
Phone can also be used on outgoing calls,
after the connection is made on a conven-
tional telephone.

FCC reconsidering Magnavox AM
stereo decision

The FCC, in a move that did not come as
much of a surprise, is having second
thoughts about which AM stereo system it
will approve. Its original Report and Order,
as announced in April of this year, was to
have given the OK to the Magnavox sys-
tem.

Radio-Electronics was in the course of
preparing a report on that system for this
issue when, at the end of July, the FCC
announced that, in the process of prepar-
ing the Report and Order, it had realized
that it required more information than it
possessed. Consequently, a Further Notice
of Proposed Rulemaking will be issued to
obtain more facts about all the systems
originally proposed. This means that the
five contenders for this market—Belar,
Harris, Kahn, Magnavox and Motorola—
are all back in the running.

Sony and Studer agree on
digital audio recording

At a press conference held at the recent
Audio Engineering Society convention in
Los Angeles, the Sony Corporation and
Willi Studer, prominent audio equipment
manufacturer of Switzerland, announced
that they have reached an agreement to
support a common format in stationary-
head digital audio recording. Studer will
have access to Sony's advanced digital
tape recorder technology.

Sony has been conducting its own re-
search and development in digital audio
recording and playback. The company at
present has a full line of digital equipment,
including pulse-code-modulation (PCM)
digital audio processors and editing sys-
tems for professional sound recording.

Digital recording technology represents
the best attainable form of sound recording
and promises to usher in a new era of
music and audio enjoyment. R-E




Facts from Fluke on low-cost DMM’s

Our new 4'2>-digit bench/portable:
You’ve never seen anything like it.

Take a close look at the face of this
instrument. Notice anything new? If
you just realized you’ve never seen
words on a low-cost DMM display
before, you're on the right track.

This is the new 8050A from Fluke,
the lowest priced 4%-digit multimeter
available that uses microprocessor
technology.

The legends on the LCD are
clues to what makes the 8050A
unique.

dB: You're right. The 8050A
delivers direct readouts in dBm,
referenced to any of 16 impedances.
Use the “REF Z" button to scroll
through the memory and locate
the zero dBm reference you need,

then set it and forget it. No more
tedious calculations or conversions.

REL: For relative references in the
dB mode or offset measurements in all
other functions. Lets you store any
input as a zero value against which all
others are automatically displayed as
the difference. Another timesaving
convenience.

HV: Just a reminder when your in-
putisover 40V, so you won't forget about

safety while in the dB or relative modes.

Of course there’s much more to the

8050A. True RMS measurements to
50 kHz. Conductance for measuring
resistance to 100,000 Megohms and
leakage in capacitors, pcb’s, cables and
insulators. Diode test, 0.03% basic dc
accuracy and full input protection.
Plus a large family of accessories. Just
$349 US.

For all the facts on the versatility
and value of thenew 80504, call toll free
800-426-0361; use the coupon below;
or contact your Fluke stocking dis-
tributor, sales office or representative.

®

IN THE U.S. AND NON-
EUROPEAN COUNTRIES:
John Fluke Mfg. Co.. Inc.

P.O. Box 43210 MS=2B
Mountlake Terrace. WA 98043
(206) 774-2481 (013) 673 973
Telex: 152662 Telex: 52237

[[] Please send 8050A specifications.

[] Please send all the facts on Fluke
low-cost DMM's.

IN EUROPE:

Fluke {(Holland) B. V.
P.O. Box 5053, 5004 EB
Tilburg, The Netherlands

REI0/80

[] Please have a salesman call.

Name

Mail Stop

Company

Address

(_3'1_13'_ State Zip

Telephone | )

For technical data circle no. 48
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satellite tv news

Less expensive satellite equipment

Cheaper satellite private terminals—and more of them—will
continue to become easier to find. That was the message during
two recent expositions, both of which underscored the growing
popularity and interest in backyard earth stations.

First in Chicago, at the Consumer Electronics Show, small-
dish antennas made their first formal appearance, with three
distributors showing off their equipment. The units were in the
$5,000 and $10,000 range—and the purpose of the Chicago
display was to interest electronics dealers from around the coun-
try in selling the devices in their stores. From all indications, the
companies were successful—and more stores nationwide will
soon be selling and installing equipment.

A couple of weeks later in San Jose, California, the semiannu-
al Satellite Private Terminal Seminar attracted more than 600
people—and for that group of do-it-yourselfers, the price of
equipment shown was in the $2,500 range. For the California
event, nearly three dozen equipment suppliers showed their
wares, including a number of new and exotic small antennas. At
the low-end of the scale was a $495 16-pound umbrella antenna
developed by Bob Luly of San Bernardino, California. The price
of LNA’s also continues to fall, with some units now in the $800
range. In addition, an 80° parametric amplifier selling for about
$500 was demonstrated. Sat-Tec, a Rochester NY subsidiary of
Ramsey Electronics, demonstrated its $995 R2 satellite receiv-
er, which requires a 120° low-noise amplifier, and features con-
tinuous tuning for all U.S. domestic satellites, Intelsat, and Rus-
sian Molniya.

Of the companies showing complete TVRO packages at the
Consumer Electronics Show, the lowest-price offering was a
$5,000 set-up jointly presented by Helfer’s Antenna Service (23
Brookside Place, Pleasantville, NY 10570) and American Value
Inc. (PO Box 96, Rolling Meadows, IL 60008). Helfer’s built
and demonstrated the equipment, which American Value is sell-
ing. The package has only one LNA and the low price is for a
10.5-foot dish; with a 12-foot dish, the price rises $500.

Third Wave Communications (3618 Elizabeth, Ann Arbor,
MI 48103) a company that takes its name from Alvin Toffler’s
popular new book, uses Microdyne hardware. President Jim
Cassily is looking forward to the 1990’s when he expects that
12/14 GHz satellites will make the current generation of equip-
ment obsolete. With that in mind, Third Wave is working with
technologists to see if current 3-to 5-meter dishes can be con-
verted into solar satellite collectors for future energy-retrieval
applications.

Channel One, Inc. (Willarch Road, Lincoln MA 01773), one
of the pioneering TVRO distributors, added a new feature to its
CES display: a fiber-optics cable to carry the satellite feed the
last 1,500 feet from the convention hall parking lot into a video
exhibit on the display floor. It was the first time that fiber optics
have been used for such a long drop, and users were pleased
about picture quality—immune from RF interference, which
was rampant within the electrified building.

“SPACE” signing up members

SPACE, the Society for Private and Commercial Earth Sta-
tions, held its first formal meeting during the Satellite Private
Terminal Seminar (see above). It signed up more than 140
members and elected Stanford University Professor Taylor
Howard as President. The group’s first thrust will be to respond
to proposed legislation that would prohibit private reception of

pay TV programming. SPACE opposes any payments for pri-
vate use of satellite signals and wants assurances that backyard-
terminal owners will not be denied access to satellite signals.
However, an informal poll at the SPACE meeting indicated that
commercial users would be willing to establish a “‘reasonable
payment” for programming (such as at apartment complexes).
SPACE has established three classes of membership: individual
(825), corporate ($100), and sustaining ($500). The group’s
membership is now about evenly split between manufacturers/
suppliers and satellite users (SPACE, 1527 O Street NW,
Washington, DC 20005.).

Washington trying to stop unauthorized reception

With the growing use of private satellite terminals, it was
inevitable that Washington officials would begin to examine the
business. In fact, a bill was recently introduced in Congress (HR
7747) to prohibit “unauthorized interception™ of pay-TV pro-
gramming from satellites and other microwave systems. The
proposed law would establish penalties, including a $100-per-
day liability to the program provider and fines of up to $25,000
and/or one year in jail. Moreover, retransmission of such signals
for commercial purposes (such as distribution within an apart-
ment or hotel building) could carry a $1 million fine. Washing-
ton observers aren’t certain how the legislation will fare when—
or if—it ever comes up for a vote.

Meanwhile, over at the Federal Communications Commis-
sion recently, there was a brief discussion of signal piracy. After
a short examination, the Commission decided it will file a
“friend of the court” document in a California case involving
alleged piracy of a microwave pay-TV signal; and at least one
commissioner is pushing for the FCC to adopt a formal *“anti-
piracy” stance.

To confuse things a bit more, let’s take a look north of the
border. The Canadian Radio-Television Commission (equiva-
lent to our FCC) wants to prosecute owners of illegal receivers;
but at least one leading public official there has issued a state-
ment: ““Hands off the earth stations of northern Ontario.”

Ontario Communications Minister James Snow supported
the use of TVRO’s, especially in outlying areas, because they
“reduce the isolation” caused by lack of media outlets.

Around the satellite circuit

The FCC has formally opened the books on plans and propos-
als for Direct Broadcasting Satellites in preparation for the 1983
western hemisphere World Administrative Radio Conference.
That international meeting will decide what frequencies and
power are to be allotted for DBS in North and South America;
so the FCC plans to spend about two years getting ready for that
session. If you want to file comments or ideas (especially about
service requirements, orbital positions, or specifications) in the
preliminary FCC examination (General Docket No. 80-398),
submit them by October 10, 1980 to the FCC, 1919 M Street
NW, Washington, DC 20554.

Japan’s “Yuri” experimental direct-broadcasting satellite
dropped out of service recently when its remaining traveling
wave tube amplifier ceased functioning. The failure means a
premature halt to the DBS efforts which had begun last year,
using one-meter receive antennas. Another Japanese DBS satel-
lite is already under construction.

GARY H. ARLEN
CONTRIBUTING EDITOR



Brainchild

. Yesterday — Remember the first Heathkit
% Analog Computer (1957)? Or the Heathkit

‘Single-Sideband Transmitter (1958)? How

abaut the Heathkit Multiplex Adapter for

include the popula
In-One Computer, di
computer system withidi

microprocessors — all in ohe

compact unit. h

Also rising fast, the Heathkit Screen

Star, a new projection TV that brin
together the best in video technolog

to create the sharpest color picture

ever on a six-foot diagonal screen.

Heath imagination applied to micro-
processor electronics created the
Heathkit Weather Computer. It moni-

tors current weather, tracks changes,
stores data — and pults it all at your
fingertips. '

Tomorrow — Tomorrow's brainchild,

like today's and yesterday's, will combine
the newest and the best in electronics ta
create a new state-of-the-art.
On the drawing boards right now are new
designs for amateur radios, audio compo-
nents, computers, color TV's, test instru-
ments and new educational programs —
all in easy-to-build, money-saving kits.
They'll be appearing soon in Heathkit
Catalogs and at Heathkit Electronic
Centers. It's one catalog you don't

want to be without. &

Heathkit '

SEND FOR FREE CATALOG
Write to Heath Co., Dept. 020-706,
Benton Harbor, Ml 49022.

o

=S20ML T YOUR HEATHKIT STORE

In the U.S. and Canada visit your
nearby Heathkit Electronic
Center where Heathkit products
are displayed, sold and serviced.
See the white pages of your
phone book. In the U.S.,Heathkit
Electronic Centers are Units of
Veritechnology Electronics Corp.
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OOOO0OO0PS . . . AGAIN!

| think there's an error in the foil pattern
for the Automotive Voltage Regulator that
appeared in the June 1980 issue. Pin 1 of
IC1 does not go directly to ground, as it
does on the schematic, and it appears to
me that the circuit will not work without this
ground. Am | correct?
JOHN F. BRIDGE
Worthington, OH

You're right! (And the same mistake
appears in the correction on page 72 of the
July issue.) The solution is to run a very
short piece of resistor lead from the pad at
the pin-1 end of R6 to the ground land
immediately to its right {on the foil side of
the board). The current production run of
those boards does not contain this error
and purchasers of earlier-production
boards have been advised of this mistake
and given the opportunity to exchange
their “‘old"” boards for the “new’ ones—
Editor.

RADAR DETECTORS

First of all, | would like to say that this
letter reflects only my personal opinion and
is in no way a policy statement of the
R.C.M.P. or any other police force for that
matter. | am a member of the R.C.M.P. in
Canada and have been for the past five
years. | am also an electronic audio tech.

For some time | have been listening to
the radar and radar detector arguments
with amusement. Firstly let me speak on
the radar.

My writing has been prompted by the
Feb 80 letter '‘Radar Detectors vs The
Law’'. The writer points out that radar has
come under severe attack recently—espe-
cially moving radar—because of situations
that can cause false readings. | have oper-
ated radar for the past four years and |
agree with the writer on that point.

However, picking out a speeder in a
group is quite simple—he is the one whose
car is going the fastest. As for “'batching”’,
ghost readings, and large speeding trucks
behind unsuspecting motorists, the radar
operator is instructed in the use of the
radar and is supposed to be able to recog-
nize those problems and sort them out
from the true readings. However, modern
technology has yet to perfect the “idiot
proof”' instrument. Radar is not “idiot
proof’'.

| should mention after watching the flow
of traffic for five years that an officer can
judge the speed of a vehicle quite accurate-
ly, with only the use of his eyes and sense of
timing.

Now on the subject of radar detectors. |
do not feel anything wrong with a person
owning and operating a radar detector if he
can afford it and the law permits it in the
area he lives. But let's be honest with our-
selves and others, and admit what is usu-

ally the real reason for radar detector use.

Many people quote such notable persons
as mayors, traffic control techs, and elec-
tronic engineers as saying, “Radar detec-
tors promote safe driving by making driv-
ers aware of their speed, thus slowing them
down, and slower speeds reduce acci-
dents.”

| cannot dispute that slower speeds re-
duce accidents, but we will most likely read
the statistics in the future and see that
there were few, if any, accidents in the
vicinity of traffic officers operating radar.
However, what about the stretch of high-
way where there is no officer operating
radar. What will remind drivers of their
speed there? Hardly anything!

If we are honest with ourselves we will
realize that, for most drivers on the road
owning radar detectors, the primary reason
is to escape detection when they wish to
exceed the speed limit.

For the last several years a device has
been marketed that satisfies all the claims
of radar detector owners and distributors.
It is called cruise control. It helps you keep
a constant speed and prevents your speed
from ‘“‘creeping” when going downhill. It
also gives you a better average speed over
a long distance, and any professional driver
knows that this will save you gas and time
in the long run. (On a steep downgrade,
your car can exceed the Cruise Control
speed setting. So you must still be cau-
tious.— Editor

For your own protection, from salespeo-
ple marketing radar detectors, you should
know that a detector only detects a radar
beam when it is present. Modern radar
units have a microwave lock-off switch that
allows the operator to turn off the radar
beam until you are well within its range.
When the beam hits your car your detector
will go off. Being so close to the transceiv-
er, you are also being clocked. Chances are
you'll get your speeding ticket, lose your
detector, and get an additional fine for hav-
ing a detector in your possession. All the
while a detector distributor is counting your
hard-earned dollars and waiting for you to
come back to buy another. There are no
detectors on the market, nor will there ever
be, that can detect a radar set—they only
detect a radar beam.

For your own protection, you are better
off to buy and use a cruise control. Howev-
er, if you wish to use a detector, make sure
that your State or Provincial laws allow it or
you could lose your investment. Lastly,
don’t use your detector so that you can
speed undetected. With the widespread
use of microwave lock-off switches, and
officer-awareness of detector operation,
the only people making money will be the
State or Provincial traffic boards and the
radar detector distributors.

R. BROWN, Cst.
St. Albert, Alberta, Canada
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Sirnci=ir— Multimeters

Repeatable Quality at Unrepeatable Prices!

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

$39.95

PDM35

Hand-held 3 digit LED Multimeter

1% basic DCV Accuracy

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

Ranges to 1000V / 100mA / 10M

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

DMV235

Bench/Portable 3% digit LED Multimeter

0.5% basic DCV Accuracy

21 ranges: DC and AC Volts and Current, Ohms
Resolution TmV / 1pA / 1ohm

Ranges to 1000V / 1A / 20M

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

$69.55

$99.s5

DM350

Bench/Portable 3% digit LED Multimeter

0.1% basic DCV Accuracy

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

Ranges to 1200V / 10A / 20M

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

PDM35 Hand-held DMM @
__ DM235 Bench/Portable DMM @ $69.95 each :
__ DMB350 Bench/Portable DMM @ $99.95 each :
_______ DM450 Bench/Portable DMM @ $129.95 each :
AC Adaptor for PDM35 @

DM450

Bench/Portable 4% digit LED Multimeter
0.05% basic DCV Accuracy

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

Ranges to 1200V / 10A / 20M

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

please send me ..........

AC Adaptor for DM235 @
AC Adaptor for DM350 @
AC Adaptor for DM450 @

Shipping/Handling at single rate per order

New Jersey residents add appropriate Sales taxE

TOTAL :

*Continental USA only

$39.95 each :

$4.95 each :
$4.95 each :
$4.95 each :
$4.95 each :

A A A A A i A A A

$129.5

P e e e o Em o o o - O S S . S S D S S B S D B En an e S S S - e = s = -

| enclose ..........
[Check [JMoney Order [JMaster Charge Visa
__ [{Allow 2 - 3 weeks clearance time for personal checks
Credit Card No. Exp. Date
NAME
e L STIREET:
CITY ST AT ESESEEE=tr 7| P
5.00*
SEND TO: NJS Technology Inc.
P.0O. Box 8247
$ Haledon
o New Jersey
07538 Call Toll Free: 800-526-5311 (Orders Only)

N.J. Residents and other inquiries call: (201) 790-3141
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@HITACHI KEITHLEY

VIZ réh | TRIPLETT

F‘W PHILIPS

HICKOK

FLUKE

®

New Portable Digital Capacitance Meter

-,
o PRECISION mooeL 820

* Measures capicitance
from O.1pF to 1 Farad

* Resolves to 0.1pF

* 10 ranges for accuracy
and resolulion

* 4 digit easy-to-read LED
display

* 0.5% accuracy

* Special lead insertion
jacks or banana jacks

* Fuse protected

* Uses either rechargeable
or disposable batteries

* Qverrange indication

Call For Our Price

* WIDE RANGING — from 1999 pF full scale
(0.1 pF resolution) up to 1999 UF full scale, in
eight ranges..virtually every capacitance you'll
ever need 0 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 — Built to take rough
usage without loss of calibration accuracy, Fits
and goes anywhere; lakes' very littie bench
space; aways handy for quick capacitance
checkout, matching, calibration, and tracking

» PORTABLE — Paim-sized, ightweight, operates
up 1o appraximately 200 hours on a single 9V
akaline battery

* EASY READING — big, clear, high-contrast
3Va-digit LCD display, a full 0.5 high, readable
amywhere.

* VALUE PACKED — Qutstanding measurement
capabéity and dependability. Outperiorms DC
time-constart meters, and even bridges costing
2 to 5 times as much.

» RELIABLE — waranteed for 2 full years.

Ei-DATA PRECISION
Model 938

0.1%, 3'%2-Digit, LCD DIGITAL

CAPACITANCE

HICKOK

LX304 DIGITAL MULTIMETER

FAST, EASY,
ONE HAND
OPERATION

AVAILABLE NOW
$89°

NEW

FLUKE]| DIGITAL MULTIMETERS
®

» Six functions = 3':-digit resolution

dc voltage
ac voltage * 0.25% basic dc accurac
Model 8022A: de current « LD display
ac current
The T Rehoste: resistance * Overload protection
diode test

$139

Model 8020A:
The Analyst

$179

Model 8024A:
The Investigato

NEW

= Seven functions

dc voltage "l‘
ac voltage \
dc current
ac current
resistance = Nine functions « Peak hold on voltage
diode test dc vollage and current functions
conductance (1/R) 22 volrl‘agne[ « Selectable audible
* 3%-digit resolution ac g:”:m indicator for
* 0.1% basic dc accuracy resistance continuity i
; Hiode lest or level detection
* LCD display 2185 i .
Overload . conductance (1/R) * 3%:-digit resolution
. erload protection i
logic level and * 0.1% basic dc accur:
+ Free case continuity detect

temperature (K-lype * LCD display

* Two ye:
WO year parts thermocouple) * Overload protection

and labor warranly

New Low Distortion Function Generator
1K PRECISION mooeL 3010

* Generates sine, square and triangle
waveforms

* Variable amplitude and lixed TTL square-
wave outputs

* 0.1 Hz to 1MHz in six ranges

* Push button range and function selection

* Typical sme wave distortion under 0.5%
from 0.1Hz to 100kHz

* Variable DC offset for engineering
applications

Call For Our Price

* VCO external input for sweep-frequency
tests

New Sweep/Function Generator

mooeL 3020

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

* Covers 0.02Hz-2MHz
* 1000: 1 tuning range

* Low-distortion high-accuracy
outputs

* Three-step attenuator plus
vernier control

* Internal linear and log sweeps

Call For Our Price

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




J

B LEADER | [Too

5 von-Linesr sywers | \ESTON @DATA PRECISION

>
SCILLOSCOPES qus__' KEITHLEY

Model 169
BENCH/PORTABLE DMM

Single Trace 15MHz e 3'% Digit liquid crystal
Reg. price $349.

$299% display_
e 0.25% basic accuracy

e 26 Ranges

W) L] $15900
| [;ual Tra;:e 15.MH2 ‘ ;’ual Tri;ce 30MHz @ H ITAC H I

ATTERY OPERATED

Reg. price $465. Regular price $598.
$399% $499%
THESE 1980 B&K OSCILLOSCOPES ' ¥ o
ARE IN STOCK AND AVAILABLE R |
FOR IMMEDIATE DELIVERY 3 .
P MR
° ﬂ-— 'y
SEaiTias®
o€ PRECISION - s
V-151 15 MHz Single Trace
V-152 15 MHz Dual Trace
Call For V-301 30 MHz Single Trace
Special Intro V-302 30 MHz Dual Trace
Price Offer V-5508 50 MHz Dual Trace, Dual Time Base

80MHz Counter with Period Function

1479A Dual-Trace 30 MHz mopet 1820
1477 Dual-Trace 15 MHz * 5Hz to B0OMHz reading guaranteed—
100MHz typical
1432 Dual-Trace 15 MHz Poriable * Period measurements from SHz
to 1MHz
1476 Dual-Trace 10 MHz * Period average. auto and manual

1466 Single-Trace 10 MHz
1405 Single-Trace 5 MHz
* Elapsed time measurements from .01

CALL FOR OUR to 9999.99 seconds plus overflow
EARLY BIRD SPECIAL LOW PRICE 'g:;:?;ﬁ:g':ﬂf;:j:f::; )

positions
* One PPM resolution
* Totalizes to 999999 plus overflow

Call For Qur Price

"% TOLL FREE HOT LINE
800-223-0474
54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-687- 222EEcm

6 THE TEST EQUIPMENT SPECIALISTS ]

0861 H390100
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International
Instrumentation C-Probe Il
Capacitance Meter

CIRCLE 101 ON FREE INFORMATION CARD

WHEN ONE CONSIDERS THE MULTITUDE OF CA-
pacitance meters on the market these days, it's
no wonder that the prospective purchaser may
have a difficult time in selecting one. Since the
published specifications of most units will
offer accuracies and ranges in excess of the
needs of most service technicians and experi-
menters, the only major decision to be acted
upon could be the monetary value of the vari-

equipment reporits

ous pieces of equipment. If inflation has made
your wallet look thinner and thinner lately,
then you may wish to consider the least expen-
sive unit that will meet your needs and offer
you the best value for your dollar. That conclu-
sion will quickly narrow the field down to but a
few prospects.

Among those prospects you will discover
one unit that offers much of what the more
expensive meters offer but at a fraction of the
price. The C-Probe 11, manufactured by Inter-
national Instrumentation, Inc., Box 3751,
Thousand Oaks, CA 91359, is able to meet
those rigid requirements, while keeping the
price low, by separating the display device
from the actual meter. In fact, you make use of
a standard digital frequency counter as the
readout for the tester. The company is proud to
explain that if you do not now own a frequency
counter, the low cost of the C-Probe IT will
allow you to purchase good 7-digit (30 mHz)
counter and the C-Probe Il for less than the
cost of many capacitance meters alone.

In use, the compact C-Probe I1 can be oper-
ated on its own self-contained rectangular 9-
volt battery or from the power line by using a
standard charger/eliminator unit that can be

plugged into the rear of the C-Probe’s case.
Other power sources may also be used and can
vary between 6.5 and 16 volts. The circuit uses
a 78L08 as an on-board voltage regulator to
compensate for the wide range of supply volt-
ages. The AC adaptor connects to the battery
(electrically) through a small LED (Light
Emitting Diode) mounted near the charger
input jack. That LED glows when in the charg-
ing state. A bright glow indicates the battery
condition as low. As the battery becomes more
fully charged, the glow diminishes. O course,
the AC adaptor must be connected to the line
and to the C-Probe II for the foregoing indica-
tions to be possible. An optional nickel-cadmi-
um battery makes an ideal power source for
this tester.

Since the accuracy of any piece of test gear
is no better than the calibration of the unit, this
little unit has a unique method of assuring the
calibration accuracy. Inside the C-Probe Il is a
test point that is derived from the timebase
crystal operating at 3.579545 MHz. If your
frequency counter and the C-Probe II both
agree, and you read 3.579545 MHz, then the
accuracy of the measurements will be within

continued on page 20
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One of many RCA
Permacolor Antenna
models available.

POLYPROPYLENE INSULATORS

Insulator design
locks elements for
top performance

| and long life.

They’ll bring in

RCA Permacolor

Outdoor

TV Antennas.

a better sales and

profit picture for you.

The RCA name and tradition
assure your customers that the
highest quality and performance
are built into these great Perma-
color TV Antennas. And they're
absolutely right.

RCA's Permacolor Outdoor TV
Antennas have advanced engineer-
ing features that offer the best pos-
sible reception in almost any area
— from deep fringe to metropolitan
locations.

They're the only antennas with
solid, permanent connections from
elements to feed line. The only
antennas with elements perma-
nently riveted to pivoting polypro-
pylene insulators. And, the first
with a weather-resistant blue and
gold polyester finish.

RCA's Permacolor line isacom-
plete line consisting of: 10 UHF-
VHF/FM all band combo models, 7

VHF/FM models, 5 UHF models, an
FM only model, and a selection of
75 ohm and 300 ohm antenna
kits. Plus the amazing Mini-State
— the first truly miniaturized rotat-
ing antenna system.

Once your customers get the
picture with these advanced Per-
macolor Antennas, they'll never be
satisfied with anything less.

For full information, see your
RCA Distributor or write to: RCA
Distributor and Special Products
Division, Deptford, N.J. 08096,
Attn: Sales Promotion Services.
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Permacolor
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with VAR ITCH MX333 is really out of sight in
performance.

For an exciting derncnstratlon contact your nearby
Hickok distributor. For the name of your nearest
distributor call, toll free, 800621-4664

MX333 - MX331
$235.00 $179.00

HE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue = Cleveland, Ohio 44108

(21B) 541-8060 D TWX: B10-421-8286
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Now NRI takes you inside
the world’s most popular
microcomputer foframnyou
at home asthe 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.
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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
pressures, no night school,
no gasoline wasted. You learn
at your convenience, at your
own pace. Yet you're always
backed by the NRI staff and
I : - G “1

Training includes TRS-80 computer, transis-
torized volt-ohm meter, digital frequency
counter, and the NRI Discovery Lab with
hundreds of tests and experiments.

your instructor, answering
questions, giving you guid-
ance, and helping you over
the tough spots.

Explore the TRS-80
Inside and Out
NRI training is
hands-on training, with
practical experiments and
demonstrations as the very
foundation of your knowl-
edge. You don’t just program
your computer, you go inside
it...introduce and correct
faults...watch how circuits
interact. .. interface with
other systems... gain a real
insight into its nature.

You also build essential
test instruments like a tran-
sistorized volt-ohm meter
and CMOS digital frequency
counter. You work with the
exclusive NRI Discovery Lab,
performing over 60 separate

experiments in all. You learn
how your trouble-shooting
tools work, and gain greater
understanding of the informa-
tion they give you. Both micro-
computer and equipment
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
Complete Communications
with CB, TV and Audio Ser-
vicing, Digital Electronics,

eleven different interest areas
in all.

Send today, no sales-
man will ever bother you.
Keep up with the latest tech-
nology as you learn on the
world’s most popular com-
puter. If postcard has been
used, write to NRI Schools,
3039 Wisconsin Ave., Wash-
ington, D.C. 20016.

N NRI Schools

McGraw-Hill Continuing
t-‘ f Education Center

L]
Hill'

3939 Wisconsin Ave.
Washington, D.C. 20016

(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.)
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§| ) Send GNOME MICRO-

] (859.95 plus $2.00 postage)
il | GNOME MICRO-SYNTHESIZER
1 (Fully Assembled) $100.00 plus $2 postage
Il ) Send FREE CATALOG
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e
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EQUIPMENT REPORTS
continued from page 14

the tolerances specified by International In-
strumentation, Inc. If you don’t care to “mess
up” the timebase in the counter, or you're sure
it is accurate, then just adjust the trimmer
capacitor in the C-Probe IT to your counter.
Even if your counter is out of calibration, so
long as both are reading correctly with each
other, it will operate just fine.

The front panel of the meter contains three
pushbutton switches that provide selection of
all functions. The left-most switch is the on/
off switch, the center switch selects the uF or
pF range, and the third switch offers a ten-
times increase in resolution to the displayed
value. In addition, a BNC-type output jack is
located on the front panel.

The capacitor to be tested is inserted into a
universal type of spring-loaded connector on
the top of the case. That unusual connector
will accommodate test leads and wires up to 12
gauge. The placement of the input jacks was
chosen to keep the test capacitor as far
removed from the front-panel switches as pos-
sible, to lessen the effects of the hands on the
test sample. The lead connected to the capaci-
tor to be tested is merely inserted into the hole
provided when the lever on the connector is
pressed. Releasing the lever clamps the lead
securely in the input jack.

The C-Probe II is said to operate directly
with counters made by B&K-Precision, CSC,
Dana, Data Precision, Davis, Fluke, Heathkit,
HP, Leader, NLS, Phillips, Polypak, Radio-
Shack, Sabtronics, Sencore, Simpson, Tek-
tronix, or any other counter having regular
repeating gate times of .1, 1, or 10 seconds. We

didn’t check all of the above, but we did oper-
ate the C-Probe II with a B&K-Precision and a
homebrewed unit. Both operated as specified.
To accommodate various gate times used by
counters, the C-Probe IT has an internal adjust-
ment (jumper) that can be changed to match
your particular counter. Not all counters on
the market can be used with the C-Probe II.
The Hickok series which count for .1 or 1 sec-
ond and then perform housekeeping functions
for 30 uS before repeating the count cycle is
said to be one of the few standard frequency
counters found that cannot be used with the
C-Probe II. It would be advisable for you to
check your counter’s duty cycle before order-
ing the C-Probe II.

The C-Probe II emits a pulse train which
contains a number of pulses per gate time that
is directly related to the value of the capacitor
being tested. Just as an example, using a count-
er that operates with a 1-second gate interval,
the C-Probe II will emit 68 pulses per second
when the test sample inserted in the input
jacks is a .0682 uF. capacitor and the pushbut-
tons are adjusted to the pF range and the X1
multiplier is selected. The counter will display
.068—the value of the capacitor as a direct
readout. Pressing the resolution button will
now show the resolution in the X 10 range by
causing the C-Probe II to emit 682 pulses-
per-gate interval with the resulting readout of
.682. In that position it is necessary to shift the
decimal one place to the left mentally, showing
an actual reading of .0682 uF.

During the testing of our C-Probe II, we
made use of a few calibration capacitors with
the following results. A 56 pF unit measured
56 in the X1 resolution while it checked as

continued on page 22

Unique, low-cost, home-study
course prepares you for the

electronic 80’s!
Here’s What You Learn!

- RADIO-ELECTRONICS

Value-packed course teaches you the fundamentals of AC and DC electricity and
power supplies, circuits and circuit assembly, amplifiers and oscillators, digital
electronics and integrated circuits... plus you learn to solder, read schematics,
read resistor color codes, know all the latest components, design circuit boards,
use engineering Protoboards, assemble electronic projects and kits! It's a
bonanza of everything you always wanted to know at an unheard of low price you
can't afford to pass up!

Here's What You Get!

No other comparably priced home study course offers so much for so little! This
amazing, U.S. Government, CETA-approved course includes 230 electronic
components, which you use to perform 20 exciting, instructive training activities.
In addition, you build six permanent projects, including highly useful 3-stage
AC-DC power supply, LED blinker, component substitution board, audio
amplifier, audible continuity tester and logic probe for use in digital electronics.
All activities and projects are fully documented in four concise, easy-to-read,
step-by-step activity manuals. Course-work is presented in four, thoroughly
illustrated lesson manuals.

Moneyback Guarantee!

To prove to you there is no better value in electronics education anywhere we are
offering you an unconditional, money-back guarantee! If you are not fully
satisfied after examining your PPG Basic Electronics Course for ten days, just
ship it back to us and we will refund your money, less only shipping charges.

How The Course Works

PPG's Basic Electronics Course is designed for home study. You learn step-by-
step at your own pace. Youread the lessons, do the activities, take the self-test
quizzes provided. Then, if you need help, you contact PPG for assistance. Our
training counselors will respond promptly and courteously with complete
answers to your questions. You learn electronics the easy way!

Complete course only $169.95!

Free Tool Offer

You've always wanted to know more about electronics. Well now's your chance
to do so without signing up for a costly, long-range program. This proven method
covers it all from basic electricity to digital electronics and there’s an excellent
chance it will quality for employer reimbursement where yau work. Join the more
than 50,000 students, hobbyists and technicians who yearly enjoy PPG
electronic kits and courses. Place your order before October 31, 1980 and
receive FREE needlenose pliers and dikes as a bonus.

To Order your PPG Basic Electronics Course, send check or money order for only
$169.95 plus $5.00 shipping charges; OR if you want to take advantage of our special
10-payment, Pay-As-You-Learn program, send only $21.50 to receive your first packet of
materials,

VISA and Master Charge accepted. California residents add 6% sales tax.

PPG Electronics Co., Inc.
14663 Lanark St. « Van Nuys, CA 91402 « (213) 988-3525
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e MOS-1416 14-16 CMOS SAFE INSERTER
e EX-1 14-16 EXTRACTOR
KT INCLUDES + Mosatzs a2 chos sare wsemren 53 1243 SRS ernacron

OK MACHINE & TOOL CORPORATION

3455 CONNERST., BRONX, N.Y. 10475 U.5.A.
PHONE (212) 994 6600 TELEX NO 125091

PRINTED IN U.S. A,

Clsetal

| WK-7 [ COMPLETE IC INSERTER/EXTRACTORKIT [ $29.95 |

| INDIVIDUAL COMPONENTS

MOS-1416 14-16 PIN MOS CMOS SAFE INSERTER $ 7.95
MOS-2428 24-28 PIN MOS CMOS SAFE INSERTER $ 7.95
MOS-40 36-40 PIN MOS CMOS SAFE INSERTER $ 7.95
EX-1 14-16 PIN EXTRACTOR TOOL $ 149
EX-2 24-40 PIN CMOS SAFE EXTRACTORTOOL | $ 7.95

MINIMUM BILLING $25.00. ADD SHIPPING CHARGE $2.00. NEW YORK RESIDENTS ADD APPLICABLE TAX.

0K MACHINE & TOOL CORPORATION 3455 CONNER ST., BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091
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EQUIPMENT REPORTS
continued from page 20

55.5pF when placed in the ><10 mode. A 1.5
uF, 20% unit measured 1.48uF in the direct
mode and indicated a value of 1.4884uF in the
> 10 resolution range. A .33 uF capacitor
checked out to be .334 directly and at a resolu-
tion of 10, it indicated .3336uF.

After using this little unit, measuring only
2.5 X 4 X 5 inches, it can be said that it
should provide the service technician and seri-
ous experimenter with all the resolution
needed in the shop or lab. Total weight (in-
cluding the battery) is just 6.5 ounces. Accord-
ing to International’s manual, the accuracy is
stated simply as .25% of the capacitor value in
the pF range and .5% of the capacitance value
in the uF range. In fact, the company claims

that when one reads the fine print of some
competitive testers, the C-Probe IT really turns
out to be more accurate. The C-Probe II has a
suggested retail price of $79.95. R-E

Regency Model M-100
Programmable Scanner

FEATURING A MUCH SMALLER FRONT-PANEL
profile than its predecessors, the Regency
Model M-100 programmable scanner offers
flexibility and operational simplicity.

The M-100 memory includes ten channel
capacity, indicated by a bright fluorescent dis-
play. Two brightness levels are switch-selecta-
ble, or the display may be switched off entirely
with the radio still operating.

The display indicates channel numbers

(" ADVANCE is Proud to Introduce the WESTON )
ROADRUNNER A Breakthrough in Price/Performance
4 Level of the New Generation of Multimeters )

a measurement.

testing.

SPECIFICATIONS
DC VOLTAGE m oo
[ z00mv, 2v, 20v, 200, 1000v | 5% |
AC VOLTAGE
| zo0mv. 2v. 20v, z00v, 750v | 5w |
DC CURRENT
| 2ma. 20ma, 200ma, 2000ma | s ]
AC CURRENT
[ 2ma, 20ma, 200ma, 2000ma [ 15w ]
RESISTANCE

| 2000, 201, 2062, 200k 02, 20002, 20m0 | 5% |

Power: Single 9V battery

( The WESTON ROADRUNNER ADMM i
with its ‘““beeping’’ Audio Response allows you
to take your eyes off the meter and still take

Now, in a custom-designed field service
unit, important measurement functions can
be HEARD as well as seen. In addition,
functions not previously available from
digital multimeters are standard benefits
on this compact, easily handled instru-
ment...a truly new dimension in the art of
checking and testing. An audio signal
response guides the operator in testing.
An audio signal response guides the
operator in testing and permits full con-
centration on the task without having to
refer to a visual reading. The clearly audi-
ble “beeping” signal provides instant
answers to quick, sure and accurate

Weight: 1 Ib. Dimensions: 7.5 in. x 3.4 in. x 1.9 in.

\ Battery Life: Up to 200 hrs. with alkaline battery

The Roadrunner ADMM Features

* Six Functions

* 29 Ranges

* 0.5% Accuracy on DCV

* 5 Range Audio Response Function

* Color coded easy-to-read front panel
and pushbuttons

* 0.5" LCD Display

* Rugged Case for “Field Use”

* RFl Shielded

L TOLL FREE HOT LINE
800-223-047

54 WEST 45m STREET. NEW YORK. N Y 10036 212-B87-2224

THE TEST EQUIPMENT SPECIALISTS
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while in scan mode as well as received frequen-
cy when a signal is being monitored. Other
characters on the readout show loss of power,
scan delay, individual channel lockout, and
search mode.

A priority function may be selected so that
the listener will be sure not to miss an impor-
tant transmission. Conventionally enough,
Channel 1 will seize control of the receiver
regardless of mode should the frequency be-
come active (assuming the priority function is
activated).

Tuning-frequency ranges include: 30 to 50
MHz, 144 to 174 MHz, and 440 to 512 MHz.
Sensitivity is specified as 0.25 ¢V on low band,
and 0.45 uV on the high band and UHF. All
sensitivity figures are measured for 12-dB
SINAD (SIgnal + Noise And Distortion) at
tuneup.

Scanning rate is a rapid 15 channels-per-
second; audio output is 2 watts—entirely ade-
quate for noisy environments such as in mobile
applications.

The physical size of the M-100 is a compact
54 wide X 2% high X 9 inches deep.
Weight is 3'/2 pounds.

Although the top-mounted internal speaker
is ideal for home use, some volume loss may be
expected in certain mobile mounting situa-
tions; adequate reserve volume should well
make up for any decrease in acoustic sound
level. A mobile mounting bracket and DC cord
are supplied for mobile use, as well as the AC
cord for fixed installation.

Dual power cords (supplied) enable the
receiver to be used with 110 to 130 VAC at 18
watts RMS, or 11.5 to 15 VDC at 10 watts
maximum.

One innovative feature of the M-100 is a
beep tone that signals every time the touch-
entry key pad is pressed. This assures the user
that his command has registered.

The keyboard is of the pressure-pad variety,
so the beep is reassuring since there is no
accompanying “snap” feel to the command
when the key is depressed.

Our field test

We selected a unit at random from a dealer’s
shelf to perform our evaluation of the M-100.
We were impressed by the functional styling as
well as cosmetic appearance of the receiver.
The keyboard simplicity was a welcome relief
after sampling other high-technology pro-
grammables. Needless to say, not everyone
needs the sophistication offered in the more
expensive scanners, and the M-100 helps to fill
that void. Low-band sensitivity was as good as
that found in the more expensive program-
mable to which it was compared. The high
band was nearly as sensitive, and at UHF the
performance was only slightly less than that of
the comparison receiver.

continued on page 24



RCA VIDEO CASSETTE
RECORDER SELF-STUDY

SERVICE COURSE

TELEVISION TECHNICIANS CAN NOW LEARN
AT HOME TO SERVICE VHS

FORMAT VCR’S

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

To meet the need of television technicians
who intend to enter the field of VCR service,
RCA developed this basic and in-depth home-
study course. It consists of six instructional

units, an appendix and two video training
tapes. Each instructional unit is comprised of a
study guide, reference material, workbook and
quiz. Program content includes the basic concepts
of video recording, mechanical and electronic
system analysis and servicing considerations in
addition to complete information on mechanical
and electrical adjustments. The two video tapes,
with a combined viewing time of one hour and
forty-two minutes, visually demonstrate
mechanical adjustment procedures.

SPECIAL INTRODUCTORY OFFER

This complete VCR training course with two video
tapes is regularly priced at $149.95. For a limited
time only on orders received within the next 30
DAYS we will ship prepaid the entire package at the
reduced price of:

YES, Send Me The Technical Training Materials
Indicated Below.

QUANTITY

Complete VCR Service Course With Two Video Tapes
at $134.95

Video Training Tape Only, Titled Video Head Replacement

and Interchangeability Adjustments at $49.95 Each

Video Training Tape Only, Titled VCR Tape Transport
Mechanism Servicing at $49.95 Each

TOTAL (Enclose Check With Order)

VIDEO HEAD REPLACEMENT
AND INTERCHANGEABILITY
ADJUSTMENTS

Specific visual instruction with audio
narration on head replacement,
cleaning procedures and
interchangeability adjustments. Forty-
five Minutes in full color, with subject
matter referenced to the VCR counter
number.

Available separately at: $49.95

VCR TAPE TRANSPORT
MECHANISM SERVICING

Clear, step-by-step sight and sound
instruction on the most commonly
required mechanical servicing
procedures and adjustments. Fifty-
seven minutes of dynamic visual
demonstrations in color, with fast, easy
indexing by VCR counter number.

Available separately at: $49.95

THIS IS YOUR SHIPPING LABEL — PLEASE PRINT

STREET ADDRESS

STATE ZIP

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

8 o086l H3EOL00



You can
build your own

SCHOBER ORGAN!

"\liillllll:ltl"

Imagine the pride and joy of
owning one of the world’s great
electronic organs. And save up to
50% . Schober Organ kits come in
several styles and sizes to fit your
musical taste and budget. Price
range: $849 to $4,267.

Mail coupon today for free information.

F--------------q

l The Schober Organ Corp., Dept. RE-92
43 West 61st St., New York, N.Y. 10023

: Please send free catalog.

1 Name

] Address

1 City State Zip

EQUIPMENT REPORTS
continued from page 22

We would deduce sensitivity of the M-100
to be perfectly adequate for metropolitan lis-
tening purposes.

Audio quality was excellent—the unit uses a
voice-shaped passband for maximum intelligi-
bility. Audio level was certainly adequate for
nearly any imaginable application. Squelch
threshold was tight, allowing response to the
weakest recoverable signals.

Our unit had two malfunctions: occasional
key bounce (double integer-entry from one key
press) and incorrect low-band search range
(wouldn’t search what we programmed). We
judged these malfunctions to be a fault in that
particular microprocessor IC and not a prob-
lem with the basic receiver design.

The fluorescent display was adequate for
bright room lighting; although the M-100 was
not tested in a mobile installation, we would
not expect any problems in viewing the display
except in direct sunlight.

As with earlier Touch products from Regen-
cy, a special routine allows the M-100 to be
programmed to search and scan outside of its
normal frequency range. Some alignment will
be required for great excursions away from the
frequency ranges for which the scanner comes
preset from the factory.

We were favorably impressed with the M-
100. Its styling, ease of programming, and
bright display are certainly important improve-
ments over earlier models. The Regency M-
100 programmable scanner sells for $299. It is
manufactured by: Regency Electronics, Incor-
porated, 7707 Records Street, Indianapolis,
IN 46226.

B&K-Precision Model 3020
Sweep/Function Generator

CIRCLE 103 ON FREE INFORMATION CARD

THE B&K-PRECISION CO., A DIVISION OF DYNA-
scan, 6460 W. Cortland St., Chicago, IL
60635, has introduced a small instrument that
will do more different things than I've ever
seen in only one little box. This is their model
3020 Sweep/Function Generator. It’s a func-
tion generator (sine, square and triangle
waves); an audio to RF sweep generator (from
sub-audio up to 2.0 MHz.); a pulse generator
(anything from TTL to ramps, sawtooth, etc.)
and a tone-burst generator (rapidly coming
into favor for hi-fi audio tests and others). It
will do so many things that it has a great num-
ber of uses in both analog and digital electron-
ics. Anywhere from the research lab to the
service shop.

It starts with a VCG (Voltage Controlled
Generator) that produces precision waveforms
over a range from 0.02 Hz to 2.0 MHz. All of
these have continuously-variable DC offset so
that signals can be fed to any circuit at the

continued on page 26
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Prlce Without Sacrifice.

HITACHI V-302 & V-152

Put a proven Hitachi dual-trace oscilloscope on your bench
for as little as $695. Our V-152 15MHz model includes un-
precedented sensitivity (1 mV/div.)...
ication...front panel XY operation...trace rotation...Z-axis
input...and more. Need greater bandwidth? Our V-302
model is the only 30MHz dual-trace scope with signal delay
line priced under $1000, with all the above features, to
make your testing operations fast, easy, and accurate.
Reliability is exceptional, too. (As you'd expect from a
manufacturer with over 20 years of experience “outscop-
ing” the competition.) So exceptional, in fact, that Hitachi
quality is backed by a 2-year warranty...the longest in the
industry. Whether you use it for teaching or repairs, for
video, audio, or computer testing, you can't find more
scope for your dollar than at Hitachi. Write for more details.

Hitachi..The measure
of quality:

B V-152 15 MHz Dual Trace . .

B V-302 30 MHz Dual Trace . .
*Probes included.

HITACHI

Hitachi Denshi America.Ltd.
175 Crossways Park West
Woodbury, NY 11797

(516) 921-7200

10X sweep magnif-

.$695*
.$945*
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A P PRODUCTS INCORPORATED
1359 West Jackson Street
Painesville, Ohio 44077

(216) 354-2101

In Europe, contact A P PRODUCTS GmbH
Baeumlesweg 21« D-7031 Weil 1 » W. Germany
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Let onCompu

onComputing is the new McGraw-Hill quarterly that tells
what's ahead — without talking over your head — in the
1980's with personal computers.

onComputing puts you on target with all the applications
that go beyond your imagination.

[} Personal computers in the home,

[[] Classrooms.

[[J They bring computer music.

[} Electronic mail.

! Robots.

[ They manage your personalized investment.
[[] The list goes on and on in onComputing.

If you're a beginner with personal computers, get the
most understood magazine on computers, onComputing.
And even if you're an experienced computer user,
onComputing has the information you need in today's fast-
growing personal computer market.

Get onto onComputing. Call 800-258-5485.

® | onComputing Subscription Dept. P.O. Box 307, Martinsville, NJ 08836

I DOMESTIC subscription rate:
I O US. 1 yr. (4 issues) @ $8.50 [] Canada & Mexico, 1 yr. (4 issues) @ $10.00

FOREIGN (to expedite service, please remit in U.S. funds drawn on a U.S. bank)

I [ Europe (and all other countries, except above), 1 Yr. @ $12.00 — surface delivery.

[ Bill Visa [] Bill Master Charge [ Bill me (North America only)

ting~be your
Romouta

e
il

I Card Number Expiration

I Signature Name (please print)

Buissasord 10] SjPaM -G MO[[R aSE2|]

‘ Street/Apartment Number

City State/Province/Country Code
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EQUIPMENT REPORTS
continued from page 24

correct bias level, positive or negative. Since
this is a voltage-controlled circuit, it can also
be made to sweep any given band of frequen-
cies by feeding a ramp, sawtooth or sinewave
voltage into the GCV jack (Generator Control
Voltage).

Sweep can be done with either the internal
or external control voltage. Scope setup for
display of frequency response is simple. The
control voltage (internal) is brought out to the
GCV OUT jack, and this can be used for the
horizontal deflection of the scope. Linear or
logarithmic sweep can be used, by pushing the
switch button. Sweepwidth is variable up to a
1000:1 frequency ratio. One continuous sweep
can cover the entire audio frequency band
from 20 Hz to 20 kHz. The sweep is flat; bet-
ter than 0.3 dB up to 2.0 MHz, with sinewaves.
Any of the three waveforms can be used in the
sweep mode, but the sinewave is more or less of
a standard.

Tone-bursts are also getting very popular for
some tests, and necessary for others. In this
mode, an external signal gates the output into
alternate on-off periods. Any frequency or
waveform can be used, and the on-off ratio can
be adjusted. Special circuitry makes the bursts
of signal start with an even half-cycle, either
the negative or positive. This makes locking on
a scope much easier, and also eliminates tran-
sients and odd harmonic components that
might cause problems.

Using an external AC modulating signal,
you can generate an AM signal at any modula-
tion percentage. The modulation is set by a
control on the panel. Only 1.5 volts of signal is
needed to get full 100% modulation. The 3020
can produce a full double-sideband signal, with
any amount of carrier-suppression. The carrier
suppression is set by a front panel control. You
can kill the carrier entirely and see only the
sidebands.

A variable-symmetry control is provided.
This control can make a triangle into a saw-
tooth or ramp, adjust a squarewave to make
positive or negative going pulses of any width,
or make a “slewed sinewave" which is a really
weird waveform! Frequency of pulses, ramps,
etc. is controlled by the main tuning dial and
the multipliers.

You can make tone-bursts by using an exter-
nal gating signal. The oscillator frequency can
also be controlled by a DC voltage. Feeding an
AC voltage in here will give you frequency
modulation. A ramp voltage here sweeps the
frequency over any desired range. Maximum
voltage needed for full-range sweep is 10
volts.

All outputs are 50 ohms. The amplitude of
the output is controlled over a range of 0-10
volts peak-to-peak into 50 ohms. There is a
variable attenuator with a range of 0 to —20
dB, and three step attenuators, —10 dB, —10
dB and —20 dB; this gives you a total of up to
—60 dB of attenuation if needed.

Controls are simple, plainly marked and
easy to use. There are ten control knobs on the
front panel that will give you any of the out-
puts you need. The most-often used outputs
are controlled from the front, with jacks for
the generator control voltage output, control
voltage input, a TTL output at a fixed ampli-
tude (frequency set by main dial) the AM IN
jack for external modulation, and the GATE IN
jack for external control of tone bursts, on the
rear panel. All of these are “phono™ jacks; the

continued on page 28



Hand-held computer poweris here!

An autoranging DMM breakthrough
from B&K-PRECISION.

B&K-PRECISION's new microcomputer
controlled Model 2845 is a major advance
in digital multimeter technology. At a price
comparable to ordinary manually operated
units the 2845 brings microcomputer intel-
ligence to a handheld portable DMM.
When applied to a circuit, its computer
selects the range providing maximum
resolution without the slow “hunting”
action characteristic of many bench-type
autoranging DMM’'s.

The 2845 is certainly the most user
oriented hand-held DMM available.
No other DMM can match its speed and
simplicity of operation. With tilt stand,
large display and optional AC power
adapter, it becomes a remarkable inex-
pensive bench DMM.

e & & @ o @

Microcomputer autoranging speeds
operation and stabilizes readings

Auto-skip program for best resolution in
least time

Easiest, fastest-to-use DMM available
0.1% basic DC accuracy

314 digit, 0.5" LCD display

Continuity test “beeper”

Range-lock, holds selected range

Measures AC/DC voltage: AC/DC current;

resistance

Meets tough U.L. 1244
safety standards

CIRCLE 20 ON FREE INFORMATION CARD

Available for immediate delivery
from your local distributor. Call
toll-free 800-621-4627 for additional
information and the name of your
local distributor.,

o€ PRECISION

DYNASCAN
CORPORATION

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

Intl. Sls., 6460 W. Cortland St., Chicago, IL 60635
Canadian Sales; Atlas Electronics, Ontario

Model 2845 $175

N o086l 4380100



EQUIPMENT REPORTS

Al'e YOU pre pa red continued from page 26
for the main 50-ohm output on the front panel is a

BNC. There are ten pushbutton switches on

the front panel. These control the waveform
selection, attenuation, and the other functions,

like linear or log output, CW/AM, normal/

inverted (for reversing polarity of pulses if
EIGHTIES needed), and the external-internal control
EEm switch. All ten of these controls are push-on,

push-off types.

All of this comes in a small box only three
inches high and less than a foot wide. All of the
controls are “man-sized’ and spaced so they're
easy to get at. Frequency is controlled by a
variable dial calibrated from 0.2 to 2.0, and a
seven-step multiplier switch, from X1 to
X 1000. For uses needing a very precise fre-
quency, a counter can be used. Normal fre-

. . . the decade that promises exciting
advances in a still-young field?

Not many are. But you could be . . .
through ETl's advanced home study
training methods. It's not an easy field
but we make it easier to learn . .. and
easier on your bank account, too.
We're a small school but we're BIG on e il
service and our staff is dedicated to rq::;i%accuracy e sc—z ives
helprl;jg you IF you're ambitious, Let’s look at just a few of the things you can g

qualifiod andieageritoiearn: do with this instrument, previously either very ]

Select from our basic courses, career difficult or darn near impossible. We won't your cartrldge
programs or advanced courses. Mix

have space to cover them all. You can sweep-

and match to fit your needs and goals. align the IF stages of any AM radio. You can h
sweep-align the AM broadcast band, including more t an

Send TODAY for our FREE catalog or RF stages, etc. Discriminators on FM commu- °

for faster service, use the toll free nications receivers with a 455-kHz 2nd IF can The Fln er'

telephone number below, day or night. be aligned. Digital logic circuits of all kinds g ®

can be checked out.
You can test tone-burst decoders at any fre-
quency. In these, a given frequency must be The famous SC-1 StyllJS

received for specific lengths of time to make it brush (standard of the record
work. (2250 Hz for 120 milliseconds, etc.). and hifi indUStriES) now has a
The frequency can be set accurately with a T 3

counter and the burst-length set up quickly on synergistic fluid called SC-2.

the scope. 2 i
Here's the one that impressed me. With the SC-2 Fluid enhances and

model 3020, you can check the modulation- Speeds Cleaning and yet

limiter on any CB radio in a matter of seconds. protects diamond adhesives
Just feed in a tone burst at any frequency in :

the set’s audio range. Display the input signal Cartrldge mou ntlng p0|ym ers

on the top trace of a dual-trace scope. Feed the and fine-metal cantilevers
limiter output to the lower trace. Set the dura- = :
tion of the burst so that it is slightly longer agalnSt the corrosweeffects

than the specified attack time of the circuit. of many other “cleaners.”

(Attack time: time between the arrival of the = )
signal and when the full compression is effec- The Discwasher SC-2

tive.) This is very easy to see on a calibrated System. Stylus care you can
scope. You can NOT do this with a continuous finger a i

tone signal. Any frequency within the audio g 3 Clearly SURCHION

band can be used.

CALL FREE DAY OR NITE You can check everything in audio circuitry;

1 800 621 5809 amplifiers for frequency response, linearity,

flatness, clipping, you name it. Speaker sys-

EROM RIS 808 372 5858 tems can be tested for frequency response, and

the impedance of the speaker or network found

SesEia 3o quite easily. For clipping tests, there is nothing
;‘ i ETI that can beat a l;‘ianglﬁ \;avc. Evben the slight-
H - est tendency to clip will show up by the “blunt-
g Ig| 3 ELECTROHICSD;F:LC;IOHI!ESL NSTITUTE ing” of the sharp peaks.
LR 153 West Mulberry St. I would also like to hand the writers of the
S Lancaster, Ohlo 43130 instruction manual a large bouquet! It’s 68
0683H pages long, and covers a great many specialized
Frrreooassasooaeog tests in great detail. Every detail is shown,
1 ETI Home Study, Dept. 20100 ] including illustrations of exactly how the
153 West Mulberry i equipment is hooked up, and what the output
I Lancaster, Ohio 43130 should look like. No room to list them all, but
) B please rush FREE catalog on electronics i this is a very good handbook on the uses of
Q 0 opportunities and training. I'm interested in: ] such a versatile instrument. It’s one of the best
CZD AR ch M Career __Specialized i instrument-operating manuals that T've ever
ol | Advanced B | run across, and I've seen quite a few. This is
'6 ] i quite a lot of instrument for a modest price, & ®
W g Name = 1 and one that should make servicing a lot easier; ’scwas er
et e 1 we can all use something like that: The B&K- PRODUCTS TO CARE FOR YOUR MUSIC
o Precision model 3020 has a suggested retail :
cl City/State/Zi ! rice of $350 R-E 800 Brovidencaid:
é l -W- ; -ID- ) ED D BN BN BN OBD 0D B i h more reports on page 32 colimple, Missourloao]
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Now in one convenient, workbench guide. . .

INSTANT SOLUTIONS TO YOUR
ELECTRONIC TROUBLESHOOTING

PROBLEMS — FOR ONLY $2.0!

Imagine! All the valuable nuts-and-bolts instruction you need
to slash working time. . .and make more money! For just $2.09!

That's what you get in WORKBENCH
GUIDE TO ELE ONIC TROUBLE-
SHOOTING by noted electronics authority
Robert C. Genn, Jr. This comprehensive
source of useful electronics know-how gives
you page after page of sensational tips,
techniques and shortcuts that can help you
take on more jobs. . .finish them faster. . .
make better repairs. . .and reduce callbacks!

What’'s more, WORKBENCH GUIDE
shows you how to save money with ‘‘home
brew’’ test circuits that do the same job as
expensive equipment—at a fraction of the cost!

No gimmicks! No obligation!
You'd normally have to pay $12.95 to benefit
from the wealth of knowledge WORKBENCH
GUIDE contains. But you pay only $2.09! It’s
our way of introducing you to the Electronics
Book Service — the no-risk book club that
keeps over 50,000 technicians, troubleshoot-
ers and hobbyists informed of the best and
most useful books on electronics.

We chose WORKBENCH GUIDE for our
introductory offer because it's representative
of the many outstanding selections we make
available to our members.

Join now as a trial member of the Electronics
Book Service and you'll receive your copy of
WORKBENCH GUIDE TO ELECTRONIC
TROUBLESHOOTING for the low, low price
of $2.09.

Once you have paid for your introductory
selection, you are under no obligation to buy
any other club offering. That’s what makes the
Electronics Book Service so unique.

And, even if you never buy another book,
you'll still be informed every four weeks of the
most useful, valuable new books in the field,
available to you at generous savings.

Just look at all the
electronics information

your $2.09 will buy!
WORKBENCH GUIDE TO ELECTRONIC
TROUBLESHOOTING provides hundreds of
sharp ideas and sure-fire techniques for solv-
ing even your most difficult troubleshooting
problems.

For starters, you get step-by-step instruc-
tion in how to build your own test circuits from
components you probably have in your junk-
box now. They’ll help you do everything fas-
ter. . .without having to pay for high-priced
testing equipment.

Then you discover how to quickly locate all
types of malfunctions in electronic equip-
ment. . .and how to correct each problem with
minimum inconvenience.

And, you get no mind-boggling explana-
tions. Just straight, easy-to-follow directions
for techniques that really work.

WORKBENCH GUIDE is packed with tips
and shortcuts that will save you time and
money:

e How to use resistors in place of expensive
transformers

e How to make a time-saving graph for de-
termining input impedance

e How you can make a simple instrument that
measures resistance better, in special cases,
than an ohmmeter

e How to construct and use a simple OP AMP
tester
e How to make a device that can determine
total harmonic output, as distinct from each
fwﬂuency of the output
e How you can knock together a simple, easy-
to-use substitute instrument—from compo-
nents lying around in your shop right now—
instead of shelling out big money for a signal
generator with metered output
e How to perform simple, but effective fre-
quency measurements with a scope

Plus much, much more!

Fully illustrated!
WORKBENCH GUIDE TO ELECTRONIC
TROUBLESHOOTING contains over 100
easy-to-follow charts, tables and illustrations
to help simplify the techniques and shortcuts
you'll be using.

Here are:
e Charts for easy conversion of decibels and
voltages
o A table for RF increase vs. percent of modu-
lation
e Conversion factors for areas, volumes and
capacitance-to-reactance
e A test set-up for IF amplifier AGC trouble-
shooting
® A test set-up for testing triacs

WORKBENCH GUIDE TO ELECTRON-
IC TROUBLESHOOTING is the best source
there is for learning how to save time, trouble
and big money on instruments and equip-
ment. . .and getting instant answers for up to
99% of the troubleshooting problems you en-
counter. That makes it a perfect way to intro-
duce you to the Electronics Book Service.

Begin your membership today.
Mail this coupon now.

All you need do to begin your trial membership
in the Electronics Book Service is fill out and
mail the coupon below. When we receive it, we
will ship your copy of WORKBENCH GUIDE
TO ELECTRONIC TROUBLESHOOTING
at once.

Remember, the Electronics Book Service has
no additional book purchase requirements.
Once you've paid $2.09—plus shipping and
handling—for WORKBENCH GUIDE TO
ELECTRONIC TROUBLESHOOTING, you
don’t need to purchase any other selections!

Why delay? Mail the coupon below to get
your copy of this $12.95 benchside guide for
only $2.09—and to receive all the benefits of
membership in the Electronics Book Service.
Fill out and mail your coupon right away.

ELECTRONICS BOOK SERVICE
Membership Enrollment Center, P.O. Box 42
West Nyack, N.Y. 10995

Here is the
pfrfac_tlcail and ;L
efficient wa

in which _they
Electronics
Book Service
operates.

1. When you enroll as a member, you re-
ceive—for only $2.09 (plus shipping and
handling, with tax where applicable)}—your
copy of WORKBENCH GUIDE TO
ELECTRONIC TROUBLESHOOTING.
Ehis is the only book you are committed to
uy.
2. Thereafter, you are under no obligation
to accept any minimum number of selec-
tions within any time limit. You can take as
many or as few as you wish. And you may
resign at any time with no obligation once
gou have paid for your copy of WORK-
ENCH GUIDE TO ELECTRONIC
TROUBLESHOOTING.

3. On selections you do accept, your mem-
bership entitles you to a discount from the
publisﬁer‘s price. This discount is available
to members only and provides you with
substantial savings.

4. Every four weeks we'll send you a free
mailing describing the current selection. If
you want the selection, no action is re-
quired. It will be shipped to you automati-
cally. If you don’t want it, just return the
card that is enclosed with the mailing.

5. You have at least 10 days to decide
whether or not you want the selection. Re-
turn the card so we receive it no later than
the date specified. If you don't have 10
days to answer and receive an unwanted
selection, return it at our expense.

6. Each mailing also describes a number of
alternate or additional selections, also
available to you at the special discount
price for members.

ABOUT THE AUTHOR

Robert C. Genn is the Director of Engineer-
ing at Columbia College in Los Angeles,
and President of the Genn Technical Insti-
tute. He has been involved in the electron-
ics field for more than 20 years as a Field
Engineer, Director of Engineering and
Electronics, technician and instructor. Mr.
Genn is certified by the California Institute
of Technology to teach technicians to trou-
bleshoot, service and repair microwave
systems.
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Please enroll me in the Electronics Book Service on a trial basis. As my introductory selection under
this trial membership, send me WORKBENCH GUIDE TO ELECTRONIC TROUBLESHOOTING.
for nnlfy $2.09 plus shipping and handling, with tax where applicable. | am to receive announcements

free o

Name

charge and will be entitled to full privileges as a member—without obligation to buy any

Address
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& RADIO-ELECTRONICS

Heath /Zenith Instruments:

Heath/Zenith instruments are
professional units that give you
good value for your money.
Awide selection to let you choose
the unit with the features you
need — without paying for a lot
of bells and whistles you don’t.
Manufactured to strict Heath/
Zenith standards. Inspected at
every step of assembly to assure
performance to specifications.
They re built to last; built to give

New 10 Hz-225 MHz
Frequency Counier

New 5 Hz-512 MHz
Frequency Counter

® Ideal for 2-way UHF work

® Ovenized, high-stability,
crystal timebase

® 8-Digit resolution

© 10 mV typical sensitivity

® .01,.1,1,10 second gate times
to fit your needs

* Trigger level control

* Frequency ratio function

¢ Period function

®425"Hx10.0"Wx13.0"D

159

® 10 mV typical sensitivity

® Single input gives entire range
® Crystal-controlled time base

® 0.1,1.0 second dual time gates
® Full voltage protection

® Easy-to-read 8-Digit display
®3.38"Hx7.25"Wx9.0"D

SM-28A00 e e v s 159.95 SMEZAZ0 o e St e 299.95
($2.30 shipping & handling) ($2.75 shipping & handling)
SMA-2400-1,Antenna ............ 9.95 SMA-2400-1,Antenna ............ 9.95
($1.60 shipping & handling) ($1.60 shipping & handling)

you reliable service. 61 U.S. and
Canadian locations offer service,
should it ever be necessary.
Whether you need a test instru-
ment for electronics service
work, manufacturing and design,
or serious hobby applications,
Heath/Zenith instruments are

a good choice. The selection
offered here is just part of our
total instrument line. Order
TOLL FREE 800-253-0570.

New Hand-held
512 MHz Counter

q79%

Hand-held Multimeter gives 0.1% accuracy

312995

® Measure voltage, current, resistance

® Easy-to-read Liquid Crystal Display

® Five DC voltage ranges — 200mV-1000V

® Five AC voltage ranges — 200mV-750Vrms
¢ Four DC curreni ranges — 2mA-2000mA
¢ Four AC current ranges — 2mA-2000mA

® Six resistance ranges — 200 {1-20M()

© Uses one 9V battery or 120/240 VAC
©2,0"Hx3.5"Wx7.5"D

SIS s a deanam e fof s atia 129.95
($1.75 shipping & handling)
IMA-2215-1 Leather Carrying Case ..14.95
1$1.60 shipping & handling)
PS-2350 120VAC Battery Eliminator ..4.95
($1.60 shipping & handling)
PS-2450 240VAC Battery Eliminator . . 14.95
($1.60 shipping & handling)

® Easy-to-read 7-digit display

® 10 mV typical sensitivity

® Includes nickel-cadmium batteries

® AC or battery operation

® .1second and 1 second time gates
with automatic decimal point
placement

® Leading zero blanking

e Crystal-controlled time base

e Full voltage protection

®2.0"Hx3.38"Wx8.25"D

SM=-2400 05 5 et iyt e sl heere 179.95
($1.90 shipping & handling)

PS-2404 120V Battery Eliminator/
Charger (required) ............... 4.95
($1.60 shipping & handling)

PS-2405 240V Battery Eliminator/
Charger (required)
($1.60 shipping & handling)

SMA-2400-1 Telescopic

AN Y oo et i o 6 OB G 9.95
($1.60 shipping & handling)




professional quality, excellent value

General-purpose
Power Supply

Tri-Power Supply Sine-square wave
Audio Generator

T “185%

® Fixed 5 VDC at 1.5A and two contin-

® Supplies B +, C— and filament uously-adjustable 0-20 VDC at 500mA $18500
voltages ¢ Interconnect outputs in any
® 0-400 VDC output at 0-100 mA combination
continuous (125 mA intermittent) e Clutch-coupled 20 VDC supplies for ® 1 Hz-100 kHz frequency range
® Qutput variation less than 1% from dual-tracking operation © 0.003-10 Vrms sine wave output
no load to full load for 100-400VDC s All outputs short-circuit proof (1]]]; Qload)
® Ripple less than 10 mVrms ® Ripple and noise less than 5 mVrms ® 0.003-1V sine wave output
) ggtl;thl;;n;pednnce 100 from ® Load or live regulation provides (600 (11oad)
= less than 0.1% (20 mV) variation on . . s
® C— Voltage 0 to —100 VDC at 1mA 20V supplies and less than 2% ° l\_nl;:t:t:}c:l ;;';r:;el:i:ls:i"s snac®
® Filament voltage 6.3 VAC at 4 amp. variation on 5V supply ¢ 0.1-10 V square wave output
* 5.5 Hx13.38" Wx11.25" D *4.5"Hx1075"Wx9.0"' D (2000 2 1oad)
SP-2TA7] iyt e 210.00 SP-2718 it i e 185.00 ® 50 nanosecond risetime
($4.40 shipping & handling) ($3.15 shipping & handling) ®5.13"Hx13.25"Wx7.0"D
SGS218° L0 L AL 185.00
Dual-trace DC-10 MHz ($2.85 shipping & handling)
Oscilloscope
Combination x1, x10
Scope Probe

650 2

® Two vertical input channels with
10 mV/cm sensitivity

® 11-step attenuator for 10mV/cm
to 20V/cm deflection factors

® 19-step horizontal time base from
0.2 sec/cm to 0.2 usec/cm

® Vertical accuracy within 3%

® X5 horizontal expansion

® Calibrated 1V peak-to-peak square
wave signal

® Switch-selectable x1 and x10 atten-
uation at probe tip

® Center (ground) switch position
allows quick zero level check

® DC to 15 MHz (x1) and DC to 80 MHz
(x10) bandwidths

® 35 ns vertical rise time ® 4.0 nS (x10) rise time

®* Automatic triggering e Insulating tip, BNC tip adapter,

® 120,/240 VAC, switch-selectable IC tip, insulated compensation
©6.9"Hx12.9"Wx19.3"D capacitor adjustment tool, vinyl case
SO=A550) 0. s ...650.00 e D e e e e i e 29.95

($5.50 shipping & handling) ($1.60 shipping & handling)

Order TOLL-FREE: HEATH
S00-253-0570 22 | Instruments

8:00 AM to 8:00 PM Eastern Time M-E Sorry, toll-free service not For information on other Heath/Zenith Instruments write:
available in Alaska, Hawaii or Michigan. Call 616-982-3411, 24 hours Dopt; 029-798. Henfon Harbor, [V148¢43
a day, seven days a week. TLX: 72-9421 GX-383

To receive your order faster, charge it! 61 Service locations

Use your Visa, MasterCard or Heath Revolving Charge. throughout the United
Please have your card or account number handy when you call. States and Canada

Heathkit Electronic Centers
m in the U.5" and Canada are
listed in phone directory
Vm charg a kit white pages.
"' *Units of Veritechnology
n“ c,“ Electronics Corporation,

0861 43901200

w0
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EQUIPMENT REPORTS
continued from page 28

Texas Instruments
TM990/189 Single-Board
Computer

THIS SINGLE-BOARD MICROCOMPUTER IS A COM-
plete system that includes ROM, RAM,
input and output devices, and uses the
TMS9980 microprocessor. It is one of the
most sophisticated of “learning modules™ be-
cause of an unusually comprehensive operating
system that includes the Unibug monitor and a
line-by-line assembler. A 45-key calculator-
like terminal is the primary input/output
device. A piezoelectric speaker and four LED’s
that are wired to the lower four bits of the user

CIRCLE 104 ON FREE INFORMATION CARD

I/O port are additional on-board output indi-
cators.

Besides the full complement of firmware
and versatile alphanumeric terminal the

Power Amplifier
Construction

Electronics Paperback Book Club
Quality Paperbacks at Affordable Prices
Buy two, get one free!

Select the books you want or join the club now. Either way you earn a free book and
can qualify for discounts of up to 20% for the next year.
Here are 5 great books to start your membership. Select the ones that you want to read.

Radio Circuits Projectsin
“l| UsingIC's

Opto Electronics

timer to an en-
larger timer to a
capacitance meter.
Weeks worth of fun.

HECISH NOW

Signature __

Name

Includes a variety

of practical con-
struction projects
with a range of
audio outputs from
250 mW to 100W. The
ideal book for both
beginner and ad-
vanced enthusiast
alike.

decoder circuits

and quadriphonic
devices are included.
Everything from a
one-IC earphone AM
receiver to a set of
circuits for as-
sembling a com-
plete FM set.

50 CMOS IC HANDBOOK OF | RADIO CIR- 28 TESTER PROJECTS IN
PROJECTS IC AUDIO PRE- |CUITS USING | TRANSISTOR |OPTO-ELEC-
$2.95 AMPLIFIER & |IC’s $3.50 PROJECTS TRONICS $3.50
A fascinating col- POWER AMP- |pescribes IC's and | $2.95 Includes a number of
lection of projects h h be : projects of interest
built around tf‘,MOS ;!:é%%%g:— U::dline:ezz?vers. :‘}ﬁr:;:nrm;::zn to all electronics
IC's, Evenﬂ!‘ling from Both AM and FM sets | (Jjtrasonic Trans- enthusiasts. .'”'

an electronic egg | $2.95 AR e cluded are simple

mitter, Program-
mable Thermostat,
Touch Switch, Diode
Tester, Siren, Wind-
shield Wiper Con-
trol and 22 more.
You'll want to build
every one of them.

memmmmmmmee e e e e QRDER FORM ccceccccccccccmcaaaa

checked off three books that | want to buy. I've included payment for two of them at the full list
price. | understand the third book is FREE.
$15 for a 15% discount

ve checked off the book | want FREE and have included my $15 membership fee. | understand that
this fee makes me a member of your book club for one year and that during that time | can order as
many books as | want and deduct 15% from the list price.
P $25 for a 20% discount
ve checked off the free book and have enclosed my $25 membership fee. | understand that this fee
makes me a member of your book club for one year and that during that time | can order as many
books as | want and deduct 20% from the list price. | further understand that | can use my $25
membership fee as a credit toward future purchases.

circuits using
LED's as well as
more sophisticated
designs such as
infra-red trans-
mitters and de-
tectors, modulated
light transmis-
sion and photo-

graphic projects.

Address

MAIL TO:

Gty S

State

Zip

Title
B 50 CMOS Projects $2.95

Handbook of IC Audio
Construction $2.95
Radio Circuits Using IC's $3.50
28 Tested Transistor Projects $2.95
Projects In Opto-Electronics $3.50
$15/15% membership
$25/20% membership

ELECTRONIC
TECHNOLOGY TODAY
17 Slate Lane Central Islip, NY 11722

Quantity

Total Price

Shipping (25¢ per book)
Sales Tax (NY State residents)

Subtotal

Total

No Canadian Orders

TM990/189 University Module is supported
by over 800 pages of documentation. Two
thick books are part of the package: one a
user’s guide and the other a microprocessor
text intended to be used in combination with
the computer for a university course. Very few
instructional systems give you the same sense
of confidence imparted by the University
Module. Virtually every question can be an-
swered by referring to the text, tables or sche-
matics. Data sheets describe the EPROM,
RAM, ROM, the TMS9901 programmable
systems interface (PSI), the TMS9902 asyn-
chronous communications controller and the
TMS9980 microprocessor which are either
part of the system or can be added as options.

Emphasis is placed on the memory-to-mem-
ory architecture that, when skillfully applied,
gives fast computation and efficient memory-
space use. There is no accumulator as such in
this microprocessor family. When adding or
performing arithmetic or logical functions, two
words in memory can be operated on and the
result stored in one of the memory locations,
all under the control of a single instruction.
The TMS9980 processor used on this board is
a limited version of its big brother and is
mounted in a smaller 28 pin package that can
address only 16384 bytes of memory (com-
pared to 65536 bytes for the TMS9900). Inci-
dentally, when dealing with a 16-bit computer
you must be careful to distinguish between
words and bytes since bytes are 8 bits long but
words 16 bits.

The on-board terminal includes keys for the
full alphabet and punctuation marks, although
several are difficult to identify because of the
limitations of a 7-segment LED display. Al-
though the board can be interfaced to an RS-
232- or TTY -type terminal, the only advantage
this approach offers is a permanent hard-copy
record. The built-in terminal gives full system
control in contrast to the partial control imple-
mented by many single-board systems.

Output can be directed to the terminal’s ten-
digit LED display, an external terminal, the
piezoelectric speaker, or the four single-ele-
ment LED’s. The companion text has a Morse
code program that produces speaker output
tones in response to pressing the alphabetic
keys. Amazingly short, this program is an
excellent example of the power of the 16-bit
processor.

Programs can be stored on audio cassette
tape using the on-board interface circuitry.
Level detectors and amplifier stages are in-
cluded to produce reliable recording on stan-
dard cassette recorders that have auxiliary
input and earphone output jacks.

The Unibug monitor responds to 15 com-
mands that let the user save and load pro-
grams, call the assembler, and read and modify
memory, pointers, registers and the program
counter. Programs can be executed up to a
specified breakpoint.

The ROM-based assembler converts assem-
bly language mnemonics to machine code.
Two-character symbols can be defined and
backward references are satisfied as sufficient
information is gathered. The assembler can be
reentered at will without destroying the sym-
bol table.

The standard 1K RAM user memory is
expandable to 2K on-board, and up to 8K
external memory can be added. Sockets are
included for a TMS9902 and other parts to
implement an EIA RS-232C or TTY serial
interface port. The board includes space for a
cassette recorder motor relay that is controlled

continued on page 38



Beckman brings a A
i ¥ True RMS capability
ew dimensiontohand held BT St i
Digital Multimeters e e

delivers the new TECH™ 330 multimeter with
true RMS capability and many more fine
performance features for just $200.
Unlike the common average responding

* multimeters calibrated to measure only sine waves,

the TECH 330 with true RMS capability gives
you accurate readings of both sine and
non-sine waveforms.

True RMS makes a significant difference in
accuracy when measuring switching power
supplies, flyback power circuits, SCR or TRIAC
controlled power supplies or any other circuit
generating a non-sine signal.

The TECH 330 also accurately measures the
entire audio band up to 20 kHz. But that’s
not all you can expect from Beckman’s
top-of-the-line multimeter.

Measurement Comparison Chart

Average
'N'l“_lerml Responding Beckman Com?ct
(Peak = 1 Vaolt) Mater TECH 330 Reading

Sine Wave

0.707V 0. I
0 /'\/\\ A //\\.j/"\\h/ 707V 0.707V

Full Wave Rectified Sine Wave

b VYA 0.298V 0.707V 0.707V
Half Wave Reclified Sine Wave

2 NN, e 0382V 0.500V 0.500V
Square Wave

0 'Aq_.:—l_:_‘._.'—]._;ﬁ._ﬂ J‘—I J"Ll"'uj 1.110V 1.000V 1.000V

Triangular Sawtooth Wave

0 M f\/\/\f‘\/\/’\ "\f\,-"\ 0.545V 0577V 0577V
W W

You also get 0.1% basic dcV accuracy, instant
continuity checks, 10 amp current ranges, a
separate diode test function, 22 megohm dcV input
impedance, and an easy-to-use rotary switch.

With so much capability in hand, you’ll be able
to depend on the TECH 330 for a long time.
That’s why Beckman designed it tough enough
to go the distance.

Enclosed in a rugged water-resistant case, the
TECH 330 can take a 6-foot fall onto concrete and
still perform up to spec. And to further ensure
reliable, trouble-free operation, the TECH 330
gives you 1500 Vdc overload protection, RF
shielding, 2000-hour battery life, gold switch
contacts, and fewer electronic components
to worry about.

Add another dimension to your world of
electronics. Visit your Beckman distributor today
for more information on the TECH 330 and
Beckman’s complete line of digital multimeters,
starting at $110.

To find out which of our 500 distributors is
nearest you, call: (714) 993-8803 or write Beckman
Instruments, Inc., Electro-Products Group,

2500 Harbor Boulevard, Fullerton, CA 92634.

BECKMAN
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“I1 youre going tolearn
electronics, you might
as well learn 1t right!”

“Don’t settle for less.
Especially when it comes
to career traiming. . .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 not?

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

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.

at'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
Iot 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
you 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 you build
yourself—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.

Qur 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 keep up. .. 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
government-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!

For professionals only.

CIE trainin% is not for the hobby-
ist. It’s for people who are willing to
roll up their sleeves and go to work
... tobuild a career. The work can be
hard, sure. But the benefits are
worth it.

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
geta 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.

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

ri----------------l
Cleveland Institute of Electronics, Inc.

1ClI
i

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

. 0 YES...Iwant the bestof everything! Send me my FREE CIE school

of home study information.
Print Name

catalog —including details about troubleshooting courses —plus my FREE package

RE-97

Address

Apt.

City

State

_Zip

MAIL TODAY?

Age Phone (area code) ___
Check box for G.I. Bill information: [J Veteran

O Active Duty

4 086l 4380100



8 RADIO-ELECTRONICS

You can do it thanks to SGL WABER®
multiple outlet strips. There are over
100 versatile models with unsurpassed

quality workmanship. Each exceeds
National Electrical Code standards and
is safety tested. Ideal for organizing
your work area and having extra
outlets exact/y where you want them.
Over 2,000 electronic distributors carry
the SGL Waber line. Send for our free
24-page catalog, today!

SGL WABER Electric

A division of SGL Industries. Inc.
Dept. H—300 Harvard Avenue
Westville, New Jersey 08093
(609) 456-5400

CIRCLE 10 ON FREE INFORMATION CARD

A\ . '
Hold everything!
Get a #324 PanaVise Work Center.

Here's everything you need to hold every-

thing you work with...in one money-saving

package! Write for
FREE catalog today.

turns, rotates to exact
waork position.

6-compartment
Tray Base Mount
with 6 anti-slip feet.

Self-centering wire

and Solder Holder*
attaches to unit.

*Solder wire and solder iron not included.

CIRCLE 49 ON FREE INFORMATION CARD

Adjustable Circuit
Board Holder holds
up to 10" board.

FR'EIE 2 ﬁib Spqnge:!i_
with seif-purging slits ,’

_ foreasy cleaning.

Solder Iron Holder*
with perfect angle
for holding
constant heat.
Attaches to unit.

EQUIPMENT REPORTS
continued from page 32

by the ROM operating system when loading
and saving programs. Replacing the processor
with a higher performance unit, and changing
the crystal and some other components, in-
creases the clock frequency from 2 to 8
MHz.

The TM990/189 University Module is
priced at $299 and the optional power supply is
$65. The TM990/189 is one of the better eval-
uvation/learning modules available for those
really serious about learning microprocessors
from the ground up, starting at the machine
and assembly language level. It can be ex-
panded as a development board for those lim-
ited in capital, but more sophisticated systems
are available for those interested in developing
real applications for the 9900 processor series.
Texas Instruments Incorporated, P.O. Box
1443, M /S 6404, Houston, Texas 77001. R-E

ViZ Model WR515B Color-
Bar Signalyst

CIRCLE 105 ON FREE INFORMATION CARD
THE MODEL WRSISB COLOR-BAR GENERATOR
from the VIZ Manufacturing Company (335
E. Price St., Philadelphia, PA 19144) is called
the Color Bar Signalist and is really a versatile
instrument. It will provide all of the test sig-
nals you need for analyzing the signal circuits
of any color TV receiver. This includes an RF
output on Channel 3 or Channel 4, an IF out-
put and a video output. In result, signal-injec-
tion can be used in any section of the set. A
switchable 4.5 MHz sound IF carrier is also
used, unmodulated.

The model WR515B can generate an amaz-
ing variety of test patterns. You can get the
10-bar gated-rainbow pattern in three differ-
ent versions, each with its own special use. In
the standard 10-bar pattern, the 6th bar (blue)
is marked for instant identification. Next is the
same 10-bar pattern, but with no burst, This
lets you set up color sync circuits for zero with-
out hooking up a lot of jumpers, or testing this
without even taking the back off the set. Last is
the bar pattern, with the Y, or luminance, sig-
nal added.

There are three solid-color rasters; red,
green and blue. The red can be used for check-
ing and adjusting purity on the older sets, and
the green for the later models with in-line
tubes. Still another raster, called a Color Trio,
has fully-saturated sections of each primary
color; good quick-check for picture tube sus-
pected of having one weak gun.

For video circuit tests and similar adjust-
ments, there is a black-and-white Gray Quad;
the four quadrants of the screen are white,
light gray, dark gray and black.

For convergence, there’s a hatchdot pattern
which consists of a crosshatch with dots
around the outer edges and one in the center.
For those who still have good eyesight, the old
familiar dot pattern is here with the center dot

continued on page 40



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

THE NEW EXPLORER/85 SYSTEM

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

(Also available wired & lested, $1799.95)

Imagine — for only $129.95 you can own the starling
level of Explorer/85, a comp that's {able into
full business/development capnb:hl:es — a computer
that can be your begmnet sysiem, an OEM controller,
or an [BM-formatted 8'° disk small business sysiem.
From Ihe first day you own Explorer/8s, you begin
computing on a significant level, and applying princi-
ples discussed in leading compuler magazines. Ex-
plorer/85 features the advanced Intel 6085 cpu, which
is 100% compatible with the older B080A. It offers on-
board 5-100 bus expansion, Microsoft BASIC in ROM.
plus instant conversion to mass storage disk memory
with standard IBM-formatied 8" disks. All for onl

$120.05, plus the cost of power supﬁly keyboard/
terminal and RF modulator if you don’l have them (see
our remarkable prices below for these and other, ac-
cessories). With a Hex Keypad/display front panel,

Level A" can be programmed with no need for a ter-
minal, ideal for a controller, OEM, or a real low-cost
start.

Level “A* is a
completo operating
& system,perfect for
beginners, hobbyists,
industrial controller
use, $129,95

LEVEL "A" SPECIFICATIONS
Explorer/85's Level A" system features the advanced
lntul BOBS5 cpu, an B355 ROM with 2k deluxe monitor/
raling system, and an advanced 8155 RAM /O .
10n a single motherboard with room for R.l\l\d.l’ll(}!\olar
PROM/EPROM and 5-100 ion, plus g

Full &' disk system for less than the price of a mini (shown with
Netronics Explorer/85 computer and new terminal). System fealures
floppy drive from Control Data Comp,, world's largest maker of
memary storage systems (not o hnh‘)y hrand!)

Lavel A"
With Hex

single step with register display al each break point . . .
go 1o execution address. Level “A" in this version
makes a perfecl controller for industrial applications,
and is programmed using the Netronics Hex Keypad/
Display. 1t is low cost, perfect for heginners

HEX KEYPAD/DISPLAY SPECIFICATIONS

pmlot ing space.

: Glass epoxy. plated through holes with
solder mask. + 1/O: Provisions for 25-pin (DB25) con-
nector for terminal serial [/O. which can also support a
paper lape reader , . . casselte lape recorder input and
oulpul , , . casselle lape control oulpul . . . LED output
indicator on SOD (serial output) line . . . printer inter-
face (less drivers) . . . lotal of four 8-bit plus one 6-bit
1/0 ports. « Crystal Frequency: 6.144 MHz. » Control
Switches: Reset and user (RST 7.5) interrupt . . . addi-
I:cnal pmwsmus for RST 5.5, 6 5 and TRAP tnlerru Ix

« G /Timer: Prog ble, 14-bit
nary. » Syutem RAM: 256 bytes located al F800, u:leal
for smaller systems and for use as an isolated stack
area in expanded . RAM expandable to 64K
wu S-100 bus or 4|( on rrmlh?rhcﬂni T

M \ 2

deluxe sysiem monitor ROM lnc.ated at Fgg, r:znv:ng
free for user RAM/ROM. Features include haper

load with labeli [change b
memory . . . insert data .. . warmstarl . . . examine and
change all regl.aters smgle step with register display

al each break point, a debuggi
to execution address . . . move
one location to anather . . .

mlnl ealure
nfmvmnr} from
fill hlocks of memory with a

Calculator lype keypad with 24 s?'s{emv{‘eﬁned and 16
user-defined keys. Six digil calculator-lype display,
. thai displays fulf address plus dala as well as register
and status information,
LEVEL “B" SPECIFICATIONS
Level “B" provides the 5-100 signals plus buffers/
drivers lo support up lo six 5-100 bus beards. and in-
cludes: address decoding for onboard 4k RAM expan-
sion selectable in 4k blocks . .. address decoding for
onboard 8k EPROM expansion selectable in 8k blocks
.. address and data bus drivers for onboard expansion
.. wail stale generalor (jumper selectable), to allow the
use of slower memories . . . wo separale 5 voll regula-

tors.

LEVEL "C" SPECIFICATIONS

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

Keypad/Display.

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

can be located anywherd from S8 o EFFF in 4k

blocks

LEVEL “E" SPECIFICATIONS

Level "E" adds sockels for 8k of EPROM lo use the

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

powcr supply regulator, heat sink. filtering and decou-

Rﬂm components. Sockels may also be used for 2k x 8
M IC's (allowing for up lo 12k of onboard RAM),

DISK DRIVE SPECIFICATIONS

e 8" CONTROLDATA CORP. # Datacapacity: 401,016 bytes

professional drive. SD), 802,032 bytes (DD},
e LS] controller. unformatted.
® Write prafect. . ﬁmﬂutlm 25ms (one

. Emslnurl!nub]edemlly
DISK CONTROLLER/ lfO BOARD
SPECIFICATIONS

e Contolsuplofour 8" drives.  ® 2716 PROM socket included
® 1771A LSI(SD) Noppy disk for use in custom

coniroller. applications.

® Onboard data separator ® Onboard crystal controlled.
(IBM com, ;Sallhle: ® Onboard 1/0 baud rate

@ 2 Serial /O ports nerators to 9600 baud.

® Autoboot o disk system ublo-s:d:dPCbualﬂ

when sysiem resel. y.)
DISK DRIVE CABINET!POWER SUPPLY

# Deluxe steel cabine! with individual power supply for max-
imum reliability and stability.

ORDER A COORDINATED

EXPLORER/85 APPLICATIONS
PAK!

Beginner's Pak (Save $26.00!) — Buy Level "A'" (Ter-
minal Version) with Monitor Source Listing and AP-1
5-amp Power Supply: (regular price $189.95), now al
SPECIAL PRICE: $169.95 plus pos!. & insur.
Experimenter's Pak 11 (Save §53.40') — Buy Level
“A" (Hex Keypad/Display Version) with Hex
Keypad/Display, Intel 8085 User Manual, Level A"
Hex Manitor Source Listing, and AP-1 5-amp Power
pply: (regular price $279.35), all ai SPECIAL
PR]CE $219.95 plus posl. & insur.
Special Microsoft BASIC Pak (Save $103.00!) — In-
cludes Level “A” (Terminal Version). Level “B".
Level “D” (4k RAM). Level “E", 8k Microsoft in
ROM, Intel 8085 User Manual, Level "A" Mamlur
Source Listing, and AP-15-amp Power Supply: (
lar price $439.70). now yours ‘al SPECIAL PRI ]':'.
$329.95 plus posl. & insur.
ADD A TERMINAL WITH CABINET,
GET A FREE RF MODULATOR: Save
over §114 al this SPECIAL PRICE: $499.95
plus post. & insur,
Special 8" Disk Edition Explorer/85 (Save over $104!)
— Includes disk-version Level “A", Level “B", two
$-100 connectors and brackels, disk controller, 64k
RAM, AP-15-amp puwersupply. Explorer/85 deluxe
steel cabinel, cabinet fan, 8" SD/DD disk drive from
famous CONTROL DATA CORP. (nol a hobby

conslant . . . display blocks of memory . . . aulomatic brand!), drive cabinet with power supgly and drive
%Jﬂud rate selection to 9600 tla:lud fa Hﬂ"uble dnsElny Explarer/as :L’i‘;t;‘]!ll‘l : uﬁore:m?nglrm priwl: gn(ie isgu:.g:drﬁi
ine length control (1-255 characters/line) an- gx. " upon
nelized [/O monitor routine with 8-bil parallel output ;":':_::gg"z’ C them). Regular price $1630.30, all yours in kil at
for high-speed printer . . . serial console in and console ’ 2o

SPECIAL PRICE: $1499.95 plus pos!. & insur. Wired
and tested. only $1799.95.

Speciall C | B Pak (Save
$625.00!) — Includes CP/M 2.0, Microsoft BASIC.
General Ledger, Accounts Receivable. Accounls
Payable. Payroll Package: (regular price $1325). yours
now at SPECIAL PRICE: $699.95.

Please send the items checked below: £1 AP-1 Power Supply Kil £8Y @5 amps) in deluxesieel cabinet O Disk Controller Board With 0 Ports .. $199.95 plus S2 post

oul channel so that monitor can communicate with 1/0
ports.
System Monitor (Hex Keypad/Display Version):
Tape load with labeling . . . tape dump with labeling
.. examine/change conlents of memory . . . inser! data
.. warmslarl . . . examine and change all registers . .

Caft

LEVEL “D" SPECIFICATIONS

Level “D” provides 4k of RAM, power su;?ply regula-
tion, filtering decoupling components and sockets 1o
expand your Explorer/85 memary to 4k (plus the origi-

O Explorer/85 Level “A" kit ( Terminal Version) . . $120.95 plus $30.95 plus $2 post. & insur. & insur,
$3 post. & insur. J Gold Pated $-100 Bus Connectors . $4.85 vach. posipaid a ﬁi: Complete Business Software Pak (sce above)
I Explorer/85 Level A" kil (Hex Keypad/Display Version) O RF Modulator it {allows you to use your TV sel as a manilor) 96 postpaid
§129.95 plus 53 post. & insur. ...$8.85 ﬁslpﬂl SOLD SEPARATELY
C 8k Microsoft € on cassette lape. $64.95 postpaid. 3 16k RAM kit (S-100 hoard expands (o 64k) . $199.95 plus 52 CICPM LA §100 posipand
[ 8k Microsoft BASIC in ROM kit requires Levels "B”. "D and post. & insur. O CPIM2.0. 8150 postpaid.
“E") . 508.95 plus 52 post. & insur 0 32k RAM kit . .. $299.95 plus 52 post. & insur. ] Microsoft BASIC . $325 postpaid
1 Level “B" (S-100 kil . .~ $48.95 plus 52 posi. & insur. O] 48k RAM kit . §390.95 plus 52 posl & insur, CJ Intel 8085 cpu User Manual . §7.50 postpaid.

O Level “C (S-100 6-card expander) kit
& Insur.

00 Level “Dr* (4k RAM) kit . $69.95 plus $2 post. & insur

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

O Deluxe Steel Cabinet for Explorer/85 . $48.95 plus 53 post
% Insur. post, & insur.
O Fan For Cabinet . $15,00 plus $1.50 pas!, & insur, 1 Beginner's Pak (see above) $1680.95 plus $4 post. & insur Total Encl G i
Ascll /Computer Terminal it: fealures 4 full 128 O Experimenter's Pak (sor ahove)  §219.88 plus 8§ post & 1olal Enclosed (Conn res
character sel. u&l case: full cursar control: 75 ohm video insur. Paid By

$38.95 plus 52 post 823 pumlp.aid.

Continental U.S.A. Credit Card Buyers Outside Connecticul

‘ CALL TOLL FREE: 800-243-7428 '

O GAK RAM kit . . . $499.95 plus 52 posl. & insur C1level “A" Monlior Source Listing
[ 16k RAM Expansion kil {to expand any of the above in 16k
blocks up to 64k) .. §98.85 plus $2 post, & insur, rach
O Intel cpu Users' Manual 87, wsipaid
3 12" Video Monitor (10MHz handwidth) $139.95 plus 5 To Order From Connecticut Or For Technical
Assistance, call (203) 354-9375

s, add sales tax) §

oulpul; converible 1o baudol oulput; selectable baud rute 1 Special Microsofl BASIC Pak Without Terminal | e« above | [ Personal Check O Cashier's Check/Money Order
RS232-C or 20 ma. 1/0), 32 or B4 character by 16 line formals, $329.95 plus 57 post, & insur. 0 VISA [0 Master Charge (Bank No. — — — ]
and can be used with either a CRT monitor ora TV set (if you [ Same as above. plus ASCI Keyboard Terminal With Cabinet, Acel, No. Exp. Datle
have an RF modulator) . - . $148.95 plus 5300 post. & insur Get Free RF Modulator (see above) - $498.95 plus $10 post R
O Deluxe Steel Cabinet for ASCIL keyhoand ierminal & insur ‘p 8 d
$198.95 plus 52.50 post. & insur. 1 Special 8" Disk Edition Explorer/85 (soe above)  §1406.95 _"m
1 New! mmml.lmuilm: (Sew: photo) Same features as above, p]us S26 posl. & insur Name
exeepl 12" monitar with keyhoard and terminal is in deluxe Wired & Tested . $1790.95 plus 526 post. & insur Adilress
single cabinet: kit . 539005 plus §7 post. & insur | ann"m:nomrm 90.95 plus Sl‘rﬂ\‘ & insur. Cily.
D:I m\]ﬁtlﬂe&;ﬂnﬂmﬁélur ]’;I‘Ii me low 1o qun!!n' — CALLUS 1 Cabinet & Power Supply For Drive  $60.95 plus §3 posl. & Slale Zin
[ I mlers: Chur prices Lo low lo guaoke msur. =
AT e § ; 1 Drive Cable Sef-up For Two Drives  §25 plus $1.50 post. & N NETRONICS Research & Development Lid.
[ Hex Keypad/Display kit . $68.95 plus S2 post. & insur Insur. 333 Litchfield Road, New Milford, CT 06776
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a Shure stylus
1S a sound
Investment

A new stylus (needle) can actually
save you money. Even a precision
crafted diamond stylus eventually

wears out, and a worn or broken
stylus tip can damage your
records in a single play! Protect
your records by checking your
stylus at least once a year. Your
Shure dealer can inspectit, and
if necessary, replace your
stylus with a Genuine Shure
replacement stylus that will
bring your cartridge right back
to its original specifications.
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1S
. vers e\D"‘-"“ac
gpure MY (o8 pamany 900 e
ic a ut
12 100! TS X prepal®® oy S
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GCGENUINE
® = Evanston, IL 60204
<] SHURE e s
. Manufacturers of high fidelity
: components, microphones,
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Shure Brothers Inc., 222 Hartrey Ave.

sound systems and related circuitry.

EQUIPMENT REPORTS
continued from page 38

blanked for centering purposes. The last pat-
tern is called the Superpulse. This is a black
screen, with a large white rectangle centered in
it. This checks video-circuit high and low fre-
quency response, contrast and other things. On
the scope, this shows a very sharp square wave
pulse, useful for signal-tracing and locating
troubles in these stages.

In normal operation, all patterns are non-
interlaced; this gives a more stable picture,
especially when the convergence patterns are
in use. In some of the later receivers, interlaced
scanning must be used. All of the WR515B
patterns can be interlaced; just turn the pat-
tern-selector switch to START I'LACE and let go;
it’s spring-return. When the power is turned
off, the instrument goes back to non-interlace
scanning.

The RF, IF and video levels are all variable.
RF from 5 microvolts up to 100 mV into a
75-ohm input, and 10 microvolts up to 200 mV
into 300 ohms. The IF signal level can be had
up to 100 mV. The video output goes from 0 to
1.7 volts peak-to-peak, and this can be set for
either positive- or negative-going sync.

The RF/IF and video outputs may be used
at the same time. One good use for the simulta-
neous output feature is to feed the video signal
into the upper trace of a dual-trace scope and
then feed the RF into the set antenna termi-
nals. Monitoring the video detector output will
show any problems in tuner/IF/AGC, etc.
The demodulated signal should be exactly the
same as the video on the top trace. Any of the
patterns may be used for this purpose. For sta-
ble patterns, both horizontal- and vertical-sync
trigger pulses are provided from jacks on the
front panel. Some patterns are hard to lock on
a conventional scope. The bar pattern, for
example, makes a comb trace with 10 peaks of
the same amplitude. Using the sync and the
trigger signal from the WR515B, the wave-
form will be rock steady.

The instruction manual is detailed, well
illustrated with raster patterns and scope wave-
forms. Sections of the manual give detailed
instructions, waveforms, etc., for making many
tests in color TV sets. This is a very compact
and useful TV test instrument and one that
will make many more tests that can come in
very handy! The model WR515B has a sug-
gested retail price of $275. R-E

IGM Model BAX-1
Broadband Amplifier

FOR YEARS, ICM (FORMERLY KNOWN AS THE
International Crystal Manufacturing Compa-
ny) provided simple kits for amateurs and
experimenters. Most of those were crystal
oscillator kits.

More recently, ICM has been producing
accessory RF circuitry such as mixers and
amplifiers. The model BAX-1 broadband RF
amplifier is one, so we decided to look at it.

Basically, the model BAX-] is an untuned
direct-coupled wideband amplifier, designed to
increase all signal levels from audio to VHF.
Its rated specifications are as follows: 20
Hz-150 MHz. Maximum gain occurs near 1
MHz (30 dB) and the gain drops off gradually
into the VHF region so that at 150 MHz it is 6
dB. Working impedance is from 50 to 500
ohms. Maximum input level, 0.01 volt AC. At

continued on page 42



NOW AVAILABLE!

WATT WIZARD

POWER FACTOR CONTROLLER CUTS
THE COST OF RUNNING ELECTRIC
APPLIANCES BY AS MUCH AS

50% -- AND YOU CAN EVEN SEE THE

SAVINGS!

For over a year now, in magazines
and newspapers the world over, there
have been enthusiastic write-ups on a
remarkable new device that can cut
your electric bill while helping the U.S.
save huge quantities of fuel.

“The NASA/Nola power saver,”
wrote a Popular Science senior editor,
‘‘was developed by Frank Nola at
NASA’'s Flight Center in a program
to reduce power consumption in space-
craft motors. Nola calls it a PFC —

ower-factor controller. | prefer to call
it a power saver, however, because
that's what it does.”

NASA TESTED IT

According to NASA documents, ‘‘The
device has been tested at Marshall
Center on over 40 types of motors,
with power savings ranging up to 60%,
depending on the loading. The motors
tested were both single-phase and
three-phase, ranging from %2 H.P. to 5
H.P. Most motors will show up to 40 —
50% savings when running lightly load-
ed or unloaded, and some will show
5-to-7% savings at rated load."’

NASA’s Technical Support Package
showed that ‘“The Power Factor Con-
troller applies to induction type electric
motors — the most commonly used
type in all major home appliances and
the most commonly used by industry."’

HOW IT SAVES POWER

Popular Electronics explained it this
way: ‘“‘AC induction motors character-
istically run at a nearly constant speed
that's fixed by power-line frequency
and independent of load and supply
voltage. When heavily loaded, the
motor draws line current that is
nearly in phase with the applied volt-
age...Under light load conditions, the
motor develops less torque by allowing
more lag between the voltage and the
current. This reduces the power factor
while leaving the current essentially
the same in magnitude.

““To minimize this waste, Nola’'s
device monitors the motor’s power fac-
tor and when it detects light load condi-
tions, it reduces the supply voltage......
The current, now more nearly in phase
with the voltage, therefore does as
much useful work as before, but it and
the voltage are smaller, resulting in a
net savings of electric power."’

THE SAVINGS CAN ADD UP

The cost of electric power keeps
going up. In 1980-81 and beyond you'll
pay more and more for the privilege of
running your electric appliances.

Right now, the typical consumer pays
about $8 per month to operate a 16.5
cu. ft. frost-free freezer...$10 to run a
17.5 cu ft. frost-free refrigerator...and

National Aeronautics
and Space Administration
Patent No. 4,052,648

about $60 for an air conditioner used
during summer months. That's what
you're paying to run just one of these
appliances per year.

Nola's power saver can soon pay for
itself, then start reducing your electric
bills. Until now, the device has not
been available — except for industrial
models priced at $80 or more.

INTRODUCING THE WATT WIZARD

Cynex, an American manufacturer of
electrical and electronic products and a
prime contractor for the U.S. Army,
has been licensed by NASA to manu-
facture Frank Nola's power saver. Cy-
nex calls it the Watt Wizard.

The ‘‘Watt Wizard'' says Ray
Beauchea, the firm's Marketing
Director, regulates the voltage fed

into an induction motor making the
motors run more efficiently and quieter,
while lengthening motor life.

e N g
The Watt Wizard features a unique, constant
power saving readout. So you can constantly
monitor you're energy savings.

SIMPLE TO USE

Cynex makes several models of the
Watt Wizard (all with solid state de-
sign), including the 110 v. AC plug-in
model we're offering. It's for single
phase fractional H.P. motors (less than
1 H.P.) used in most freezers, refriger-
ators, fans, swimming pool pumps,
vacuum cleaners, sewing machines, etc.

Simply plug the Watt Wizard into
any electrical outlet, then plug the ap-
pliance into the Watt Wizard. There's
no wiring required. Unlike some com-
petitor's models (if and when available),
the appliance does not have to be
turned on before being plugged into
the power saver. You can leave the
appliance — whether on or off — plug-
ed into the Watt Wizard all the time.

r you can move the Watt Wizard to
various locations.

OTHER MODELS AVAILABLE
Air conditioners, washers and dryers
require wire-in model. If you lack
mechanical skill, you probably need an
electrician to install it. We also offer it
in 220 VAC single or three-phase.

CIRCLE 40 ON FREE INFORMATION CARD
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PRECENT SAYINGS
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EXCLUSIVE ADVANCE FEATURES

The Watt Wizard also includes two
more unique features which no compet-
itor has. It's fused so if you accidently
overload the device, it won’t burn out.
Just change the fuse, which is available
at any auto supply store.

And Watt Wizard features a unique
LED readout, so you can actually tell,
at any moment, exactly how much
power you're saving — 10%, 20%,
30%, 40% or 50%. This feature is
available only on the Watt Wizard.

There’'s a “‘power-on’’ light, too. And
the Watt Wizard comes with the manu-
facturers 1 year limited warranty.

LOW COST — AND A TAX CREDIT

We're offering the Watt Wizard for
only $39.95, with immediate delivery.
Want two? Then its just $37.95 each.
Or splurge and get three at $34.95
each. Wire-in models for heavy duty
motors are $6 more for each unit. Add
just $2.50 postage/handling for each
order (not each unit).

And next year, when you fill out your
tax return, you can deduct a full 15%
energy tax credit-for additional savings.

30-DAY MONEY-BACK GUARANTEE

Try the Watt Wizard for up to 30
days. If not completely satisfied, return
it (insured) for a full refund.

The sooner you send for the Watt
Wizard, the more you can save on your
electric bills. To order, send your check
or money order to the address below.
Orcharge it to your Visa, MasterCharge,
American Express, or Carte Blanche
credit card. If using your charge card,
you can also order via our toll-free
phone number:

800-257-7850

(In New Jersey, Call: 800-322-8650)
N.J. residents, add 5% sales tax.

Or mail your order to:
INTERNATIONAL SALES GROUP

MmelCUlY

THE IMAGINATION PEOPLE®

Dept. RE10, Lakewood Plaza
Lakewood, New Jersey 08701

086} 4380100
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EQUIPMENT REPORTS
continued from page 40

1 MHz, the maximum output level is 0.1 volt
across 50 ohms (or 0.5 volts across 500
ohms).

The noise level is less than 10 microvolts at
RF levels and it is under 0.5 millivolts at audio
levels. All that is accomplished with a DC
operating power of 9 to 15 volts at only 10
milliamps.

The specifications looked good, so we assem-
bled the kit. That was a snap since the kit
contains only two transistors, three capacitors
and five resistors. Total assembly time, about
15 minutes. The tiny '/2-inch square PC board
is well marked with silk-screened parts identi-
fications. Assembly instructions are adequate
and clearly stated. Accompanying diagrams

CIRCLE 106 ON FREE INFORMATION CARD

assist in both accurate assembly and practical
applications.

Although there was a slight discrepancy
between the callout value for the two electro-
Iytic capacitors and their actual value, substitu-

Save money!...

TWO EXTERNAL
DC DIGITAL VOLTMETERS

Sheer magic from
the Wizard of VIZ

VIZ SUPPLYSTS DO TWO JOBS
FOR THE PRICE OF ONE

Why buy a power supply and a voltmeter when a SUPPLYST will do both jobs. Every
SUPPLYST is both a laboratory quality, fully regulated source of DC power and a dual

digital voltmeter. That's real versatility!

As a power supply, a SUPPLYST can be set to your desired "voltage" and your “current
limit" by convenient panel controls. Instant pushbutton reset. You can continuously
monitor either voltage or current on a clear LED digital readout.

As a voltmeter, a SUPPLYST can be used to measure one or two external circuit voltages
simultaneously—even while the unit is being used as a power supply!

SUPPLYSTS come with output cable and one year parts and labor warranty. Available
in four models—to meet a wide range of needs.

See your local VIZ distributor.

s S 320 S5 S0VDC i sares) Too Top Trop 20

R

“ | Z VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144
Over 70 test instruments in the line
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tion is obvious and should cause no confusion.
Make certain to keep the leads short to insure
the upper-frequency response of the amplifi-
er.

A package of hardware is included for
mounting the completed board.

The completed model BAX-I amplifier
board was connected to a 9-volt battery, and
current was measured as the specified 10 mA.
Shortwave amplification was checked by con-
necting the board to a CB receiver. Signals
were brought up from barely readable to
extremely strong; we were impressed.

Next, we tested VHF applications. The
model BAX-1 also helped improve FM broad-
cast signals. A mobile radiotelephone signal
monitored near 152 MHz was raised from
noisy audibility to nearly full quieting. The sig-
nal strength of NOAA weather broadcasts at
162.55 MHz was also increased, but not as
much. It was clear that the amplifier gain was
deteriorating rapidly in the mid-VHF board.
Out of curiosity, we attempted to monitor a
signal at 500 MHz with and without the Mod-
el BAX-I in line. At the 500-MHz frequency
the amplifier became an attenuator—signals
were way down! That was to be expected, and
it became clear that the unit responded faith-
fully to its specified parameters.

It must be kept in mind that this is not a
low-noise amplifier. A wideband amplifier will
substantially boost the noise floor of the sys-
tem right along with the signals. It is therefore
recommended that the frequency limits of any
amplifier, including the model BAX-1, be nar-
rowed with some type of tuning. Only when
extreme frequency agility will be necessary
should the upper and lower limits be left wide
open. We also recommend that the model
BAX-1 be enclosed in some sort of shielding to
reduce the amplification of any stray signal
pickup.

It became evident after only a few simply
tests that the imagination of an inveterate tin-
kerer could run wild with this device. Here are
some possible applications:

1. VLF antenna preamplifier, connected
at the antenna to overcome the capacitive
losses associated with coaxial feed of a
short antenna at low frequencies.

2. A signal generator booster. The high
gain could provide a considerable increase
in output for marginal applications.

3. A shortwave preamplifier. Such a unit
could provide the equivalent of up to five-
S-units improvement on received signals.
But you must remember that if it is un-
tuned, the result could be a signal overload
of the receiver’s front and.

4. A loop antenna preamplifier. Used in
conjunction with a broadband direction-
finding loop, the model BAX-1can provide
stronger signals to the receiver for moni-
toring purposes.

5. An instrumentation amplifier. Some
signals are too small to provide meaningful
inputs to oscilloscopes and other test in-
struments; the model BAX-1 amplifier
should help.

6. An active bandpass filter. A variety of
bandpass shaping techniques at audio and
RF signal levels would be possible with
feedback loops and tuned circuits connect-
ed to the model BAX-1.

Best of all, the cost of the model BAX-1
amplifier is extraordinarily low ($6.67). I
would be hard to duplicate separate parts and
PC board for the same price. It is manufac-
tured by ICM, P. O. Box 32497, Oklahoma
City, OK 73132. R-E



The Sinclair ZX80.
A complete computer—

only $199.95 pius $5.00 shipping.

Now, for just $199.95, you can get a
complete, powerful, full-function computer,
matching or surpassing other personal
computers costing several times more.

It's the Sinclair ZX80, the computer that
independent tests prove is faster than all
previous personal computers. The compu-
ter that “Personal Computer World” gave ¢
5 stars for ‘excellent value.’ '

The ZX80 cuts away computer jargon
and mystique. It takes you straight into
BASIC, the most common, easy-to-use
computer language.

You simply take it out of the box, con-
nect it to your TV, and turn it on. And if
you want, you can use an ordinary cassette
recorder to store programs. With the man-
ual in your hand, you'll be running programs
in an hour. Within a week, you'll be writing
complex programs with confidence.

All for under $200.

Sophisticated design makes the
ZX80 easy to learn, easy to use.

We've packed the conventional computer
onto fewer, more powerful LSI chips—
including the Z80A microprocessor, the
faster version of the famous Z80. This
makes the ZX80 the world's first truly port-
able computer (612" x 8%2" x 1¥2" and a mere
12 0z.). The ZX80 also features a touch
sensitive, wipe-clean keyboard and a
32-character by 24-line display.

Yet, with all this power, the ZX80 is easy
to use, even for beginners.

Your course in computing.

The ZX80 comes complete with its own
128-page guide to computing. The manual
is perfect for both novice and expert. For
every chapter of theory, there's a chapter
of practice. So you learn by doing—not just
by reading. It makes learning easy, exciting
and enjoyable.

The ZX80'’s advanced design
features.

Sinclair’s 4K integer BASIC has perform-
ance features you'd expect only on much
larger and more expensive computers.
These include:
® Unique ‘one touch’ entry. Key words

(RUN, PRINT, LIST, etc.) have their own

single-key entry and are stored as a single

character to reduce typing and save

Memory space.
® Automatic error detection. A cursor

identifies errors immediately to prevent

entering '
programs with faults. 2
m Powerful text editing facilities. :
B Also programmable in machine code.
B Excellent string handling capability—up
to 26 string variables of any length.
® Graphics, with 22 standard symbols.
® Built-in random number generator for
games and simulations.

Sinclair's BASIC places no arbitrary re-
strictions on you—with many other flexible
features, such as variable names of any
length.

And the computer that can do so much
for you now will do even more in the fu-
ture. Options will include expansion of 1K
user memory to 16K, a plug-in 8K floating-
point BASIC chip, applications software,
and other peripherals.

Order your ZX80 now!

The ZX80 is available only by mail from
Sinclair, a leading manufacturer of consumer
electronics worldwide. We've already sold
tens of thousands of units in Europe, so
demand will be great. i Z

To order by mail, use the coupon below. The ZX80 is a family learning aid. Children 10 and
But for fastest delivery, order by phone above will quickly understan'd'tl]e principles of
i charge to your Master Charge or VISA. computing—and have fun learning.

The ZX80 is backed by a 30-day money- Phone orders: (203) 265-9171. Mon.-Fri.
back guarantee, a 90-day limited warranty 8 AM-6 PM EST. We'll deduct the cost of
with a national service-by-mail facility, and the call from your invoice. (For technical
extended service contracts are available for information, call (617) 367-2555, Mon.-Fri.
a minimal charge. 9 AM-5PM EST.)

Sinclair Research Ltd., 475 Main St.,

] I |
EII I: EI P.0. Box 3027, Wallingford, CT 06492.

e

Price includes TV and cassette connectors,
AC adaptor, and 128-page manual.

All you need to use your ZX80 is a standard TV
(color or black and white). The ZX80 comes complete
with connectors that easily hook up to the antenna
terminals of your TV. Also included is a connector for
a portable cassette recorder, if you choose to store
programs. (You use an ordinary blank cassette.)

To: Sinclair Research Ltd., 475 Main St., P.O. Box 3027, Wallingford, CT 06492.
Pleasesendme __ ZX80 personal computer(s) at $199.95* each (US dollars), plus $5 I
shipping. (Your ZX80 may be tax deductible.)

I enclose a check/money order payable to Sinclair Research Ltd. for $

Name

|
|
n
|

City State _Zip

Occupation: Age:

Intended use of ZX80:

Have you ever used a computer? [] Yes (] No.
Do you own another personal computer? O] Yes [1 No. *For Conn. deliveries, add 7% sales tax.

RE-10-0

|
|
|
| Address
|
I
I
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8 0861 4380100



£ RADIO-ELECTRONICS

The computer
that grows

As your computer skills grow, so does your Heath H8
System.New accessories and software are coming along
all the time to make your system do more.

Special bus design gives you seven plug-in board posi-
tions so you can configure any combination of memory,
1/0’s and accessories. You can interchange boards. Add
accessories. Build exactly the system you want.

A wide selection of software makes your life more fun
and more efficient. Hundreds of programs for business,
home and family are available from Heath User’s Group.
Also two BASIC languages, Microsoft™and Fortran™ And
more programs are being developed all the time.

If you haven’t seen the latest Heathkit catalog, you
haven't seen the latest in computer fun.There's a new
Music Synthesizer Board, new Speech Lab, new Color

Visit your Heathkit Store

In the U.S. and Canada visit your
nearby Heathkit Electronic Cen-
ter* where Heathkit products are
displayed, sold and serviced. See
the white pages of your phone book
for the location nearest you.

*Units of Veritechnology Electronics
Corporation in the U.S.

CIRCLE 52 ON FREE INFORMATION CARD
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Graphics Board and new Color Monitor. And coming
soon, a new three-drive disk system. For an exciting

,computer hobby, there's no more exciting computer

than the Heath H8 —available fully assembled or in
money-saving kit.

For complete details and prices on the H8 and the com-
plete line of Heath printers, terminals and accessories,
write today for the new, free Heathkit Catalog, or pick
one up at your nearby Heathkit Electronics Center.

Heath’

Send for

"
FREE
CATALOG
Write to Heath Com-
pany, Dept. 020-704

Benton Harbor, MI
49022

Complete support,
50 you'Te never
left out in the cold.
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DON’T LET YOUR
COMPUTER
TALK DOWN

(-J‘;‘Jﬁ',i”.

W -,
..Mm.l.ln‘gfmmn’

The more you know about
microprocessors, the better you can
communicate with your microcomputer. Sams
has the latest books on understanding,
programming and interfacing the most
commonly-used microprocessors like the Z-80,
6502, 6800, 6801 and 8085A.

THESE BOOKS WILL HELP YOU GET MORE RESPECT
FROM YOUR COMPUTER.

6502
[J PROGRAMMING AND INTERFACING THE 6502, WITH EXPERIMENTS NO. 21654.
By De Jong. $13.95

[ 6502 SOFTWARE DESIGN. NO. 21656. By Scanlon. $10.50
6800 & 6801
[] HOW TO PROGRAM & INTERFACE THE 6800. No. 21684. By Staugaard. $13.95.
[ 6804, 68071 and 6803 MICROCOMPUTER PROGRAMMING AND INTERFACING.
NO. 21726. By Staugaard. $12.95

8085A

[J 8085A COOKBOOK. NO. 21697. By Titus & Titus. $12.95

2-80

(] TRS-80 INTERFACING, BOOK 1. NO. 21633. By Titus. $8.95

[J TRS-80 INTERFACING, BOOK 2. NO. 21739. By Titus. $9.95

[J TRS-80 BOOKS 1 & 2. 2-VOLUME SET. NO. 24765. 517.50

[] Z-80 MICROCOMPUTER DESIGN PROJECTS. NO. 21682. By Barden. $12.95
[] Z-80 MICROPROCESSOR PROGRAMMING & INTERFACING, BOOK 1.

NO. 21609. By Nichols, Nichols & Rony. $10.95

[J Z-80 MICROPROCESSOR PROGRAMMING & INTERFACING, BOOK 2.

NO. 21610. By Nichols, Nichols & Rony. $12.95

(] Z-80 MICROPROCESSOR PROGRAMMING & INTERFACING, BOOKS 1 & 2.
2-VOLUME SET. NO. 21611. $21.95

2000000000000 000000000C00C0C00C00000C0C00P00C0PP00R00000OP0000000080

. HOWARD W. SAMS & CO, INC. .

° 4300 West 62nd Street, PO, Box 7092 LI 3

2 Indianapolis, Indiana 46206 123180 %

° (317) 298-5400 Prices subjec! fo '.

® INDICATE QUANTITY IN BOXES ABOVE AND Expiration Date R oiie Al books %5

e COMPLETE ORDERING INFORMATION BELOW. IFterbaRkeNG available from Sams e

e RETURN ENTIRE AD WITH ORDER. ; Disiributors, Bookslores @

L ] Account Number ond {.Ismpujer Slo.les Oifer .

e foldliomounfioforder’S—~ . nuit : goad in LS. only. In Conado, g
: Add local sales fax where applicable §______ Minimum credif card purchase $10.00 E?ﬂnmgl:cLlrebnc[:iaoucgkhmﬁLlli!hﬁis °,
o GRAND TOTAL S Name (print) Ontario, Canada i =)
S [ PAYMENT ENCLOSED Si s

: (save postage and handling costs) ianature N Qms

® [ CHECK [J MONEY ORDER Address Bool

o [ MASTER CHARGE [ VISA Cty_  State Zip 4S. ooso
L
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Radio Shack’s TRS- 80
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& TABLE |—BASIC COMMANDS for Model | and Model Il TRS-80's
E = ABS ASC ATN CDBL |CHR$ CINT CLEAR
CLOCK CLOSE CLS COS |CsNG CuD cul
cus DATA DATE$ | DEFINT [ DEFN(X) |DEFSNG |DEFSTR
EQ DELETE | DIM DIR EDIT |END EOF ERL
ERR ERROR FIELD |FOR |FRE FRE$ |[GET
‘ GOSUB IF-THEN-ELSE |INKEY$ | INPUT |INSTR INT KILL
@ LEN LET LEFT$ |usT |LisT LLIST |LOAD
..E LOAD LOC LOF LOG |LPoOS LSET MERGE
.8 MID$ MKD$ MKI$ MKS$ | NEW NEXT  |ON ERROR
o= ON..GOSUB | ON.GOTO |OPEN |[POS |PRINT PRINT@ |PUT
S0 READ REM RENAME | RESET | RESTORE | RESUME | RETURN
[ L] = RIGHTS RND RSET [RUN |SAVE SGN SIN
ﬂu STOP STR$ STRING$ | SQR | SYSTEM |TAB TIMES
TROFF TRON USR(N) | VAL
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THE ORIGINAL TRS-80 with Level | BASIC and 4K of memory.

type, although the video monitor power plug is polarized to
prevent inserting it the wrong way.

Once you successfully save a program on a cassette tape,
you face several problems. The first is verifying it, or
checking to see that it was properly recorded. To help you
in that process, TRS-80 BASIC has a command called
LOAD which will compare what has been recorded on a
tape to what is actually in memory. Most of the time it works
nicely. but recently I have found that it doesn’t always
work. T have loaded tapes into memory and then tried to
verify the recently loaded program, with the one that is on
the tape. The result was always BAD, even though a byte-
by-byte check showed that both programs were the same.

Once you do get your program recorded onto tape, you're
going to want to load it back in one day. With most com-
puters, if a tape is not being read in correctly, an error mes-
sage is generated right away. That is not always the case
with the TRS-80. More often than not, you'll sit and load a
long program for three minutes, with everything appearing
to go along smoothly. But then when you run the program
an error message is generated, Listing the program at that
point shows that you have loaded in three minutes worth
of garbage, because your volume setting was not exactly
set right.

Having gotten those problems straightened out, a new
one surfaced, this a lot more serious because it could occur
randomly and wipe out my data. It occurs only in disk sys-
tems and manifests itself by the disk suddenly rebooting
itself, wiping out any program that was in memory at the
time. [ have been told that it is caused by power-line spikes

and surges and that I should get a constant-voltage trans-
former to clean that up.

Adding a floppy-disk system to your TRS-80 provides you
with an additional 50K of storage on your first disk and 86K
of storage on diskettes in additional disk drives. Assuming
that everything in your disk-based system is working fine,
you can still encounter difficulty and ruin a good diskette
in a snap. All you have to do is to try to tum the system
power on or off while your diskette is in its drive, or try
booting up your disk while a parallel printer is connected to
your system, but not turned on. Any one of those actions
could promptly wipe out your diskette. (Some other com-
puters will also “‘crash” disks if the system is turned on or
off while they are in the drive. It's a good idea to remove
disks from their drives during these operations, unless your
manual specifically states otherwise—Editor.)

Expanding a basic 16K-system to more memory or disk-
drive capability is expensive. In either case, you must pur-
chase an expansion interface, which costs $300. Additional
memory is sold by Radio Shack at $149 per 16K, which is
33% to 50% more than you can get it for by yourself. The
reason that the expansion interface is so expensive is that
it comes with a disk controller capable of handling up to
four disk drives. And you get it whether you want it or not.
It also comes with a built-in parallel printer interface and a
real-time clock which can be helpful in programs where it
is necessary to keep track of time.

Need help?

While Radio Shack probably has a larger distribution
network than any other personal computer manufacturer,
you can’t go into any one of them for technical help. If you
need help, try and get to a Computer Center store. [ have
found that, in general, they have people who are quite knowl-
edgeable and helpful.

They keep making changes

One annoying feature about Radio Shack, is that they
keep making changes to the hardware without telling any-
one, making independently-purchased hardware and soft-
ware incompatible with the new versions. For example,
early versions of the TRS-80 CPU brought out the 5-volt
supply to the external connector. Later models eliminated
that. Thus anyone designing an accessory that was to use
that é]]‘]')‘ply now had to provide his own power supply. A
more récent change was in the ROM’s supplied with the sys-
tem. That can play havoc with the existing software on the
market, because now some of the internal subroutines are
not located where they were. In fact, some people have
told me that the new ROM's have even resulted in problems



A NUMBER of printers are available to run with the TRS-80.
TABLE Il

ERASE—Cancels a dimensioned array and frees its mem-
ory space.

HEX$—Converts a decimal number to a hexadecimal
string.

NULL—Sends blanks at the end of a line (communica-
tions).

OCTS$—Converts a decimal number to an octal string.
RENUM—Renumbers program lines.

RESET—Restores default system settings for all devices.
SPACES$—Prints a specified number of blank spaces.
SPC—Prints spaces on video display.
SWAP—Exchanges the values of two named variables.
WIDTH—Sets line width for video display.

ADDITIONAL OPERATORS: MOD, IMP, EQV, XOR (inte-
ger Division).

with some Radio Shack-supplied software, which will no
longer run in the new machines. And nowhere is the change
documented, except for a short note in the new user’s man-
ual that states there will be two fewer bytes of free memory
and the sign-on message will be different for the new ROM'’s.

Radio Shack has made some welcome changes too. The
first, and most needed, was the switch to a new type of
keyboard that doesn’t bounce (produce extra letters every
time a key is pressed). Another change involving the key-
board. was the addition of a numerical keypad. That is par-
ticularly useful if a lot of numbers are going to be entered.
It comes free on new computers. You can add it to older
units, that didn’t come with it, for $99.

Another hardware modification now available is a lower-
case adapter. That board, which plugs into the keyboard
unit, costs $99 and allows you to display lower-case letters
on the video monitor.

VOICE SYNTHESIZER adds speech capability to the computer.

ECONOMICAL Quick Printer |l uses electrosensitive paper.

For business applications, consider the Model Il

In May 1979, Radio Shack decided to make a concen-
trated effort to capture a large part of the business-com-
puter market and introduced the vehicle it was going to use
to do that—the TRS-80 Model II. In its most basic config-
uration, the Model Il comes with 32K of RAM and a single,
built-in, 8-inch floppy-disk drive. The cost of that system
is $3450. The processor used is a Z80A, which is a 4-MHz
version of the processor used in the Model I. It is possible
to add on an additional 32K of RAM for another $449.

While the basic computer comes with only one disk drive
with 500K of on-line storage, that can be expanded to two
megabytes of on-line storage by adding three more disk
drives at a cost of $2350.

Radio Shack calls the BASIC it provides with the Model
II Level III BASIC; that can be confusing, because Micro-
soft sells what it calls Level III BASIC for the Model I,
and the two are not the same. Radio Shack's Level III
BASIC is almost identical to the Level II BASIC—there are
some exceptions. The BASIC in the Model I has 23 more
commands than the BASIC in the Model I machine. A list
of the commands in both BASIC’s is shown in Table I, while
those added to Level III BASIC are shown in Table II.
What is not shown on those tables is a serious omission in
Level IIT BASIC, in which the PEEK and POKE and INP and
ouT commands from Level I BASIC are no longer avail-
able. Radio Shack claims that those commands are no longer
needed, but already several companies are advertising short
little machine-language programs for sale that restore the
PEEK and POKE commands to Level II1 BASIC.

There are some differences in the DOS (Disk-Operating
System) on the Model II as well. The principal one is that
the DOS responds with positive feedback. If, for example,
you tell the computer to *‘KiLL ‘file name'", the computer
will respond with *“‘file name’ KILLED™ or **‘file name’
NOT FOUND", so you always know what is happening.
In addition, when duplicating a diskette, it is necessary to
know the master password.

There is a huge variety of equipment and accessories for
the TRS-80. So before you go any further you really want to
get a copy of the Radio Shack Computer Catalog. R-E
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A Few Extraordinary Products for Your 6800/6809 Computer

$§-50 Bus LFD-400 and LFD-800™ Systems

Percom mini-disk systems start as
low as $599.95, ready to plug in and
run. You can't get better quality or a
broader selection of disk software
from any other microcomputer disk
system manufacturer —at any price!

Features: 1-, 2- and 3-drive systems
in 40- and 77-track versions store
102K- to 591K-bytes of random ac-
cess data on-line = controllers in-
clude explicit clock/data separation
circuit, motor inactivity time-out cir-

cuit, buffered control lines and other
mature design concepts + ROM
DOS included with SS-50 bus ver-
sion — optional DOSs for EXOR-
ciser* bus « extra PROM sockets
on-board » EXORciser* bus version
has 1K-byte RAM « supported by ex-
tended disk operating systems; as-
semblers and other program de-
velopment/debugging aids; BASIC,
FORTRAN, Pascal and SPL/M lan-
guages; and, business application
programs.

From Percom . .

Low Cost
Mini-Disk Storage
in the Size You Want

EXORciser* Bus LFD-400EX™ -800EX™ Systems

The SBC/8™. A “10" By Any Measure.

Printed wiring is easily soldered tin-lead
plating. Substrates are glass-epoxy. Pro-
totyping cards provide for power regula-
tors and distributed capacitor bypassing,
accommodate 14-, 16-, 24- and 40-pin
DIP sockets. Prototyping boards include
bus connectors, other connectors and
sockets are optional.

MOTHERBOARD — accommodates five
S$S-50 bus cards, and may itself be

Versatile Mother Board, Full-Feature Prototyping Boards

plugged into an SS-50 bus. Features
wide-trace conductors. Price: $21.95
S$S-50 BUS CARD — accommodates 34-
and 50-pin ribbon connectors on top
edge, 10-pin Molex connector on side
edge. Price: $24.95.

SS-30 BUS CARD — 1%-inch higher
than SWTP I/O card, accommodates 34-
pin ribbon connector and 12-pin Molex
connector on top edge. Price: $14.95.

The Electric Window ™

: Instant, Real-Time Video Display Control

The Percom SBC/9™ is an SS-50 bus compatible, stand-
alone Single-Board Computer. Configured for the 6809
microprocessor, the SBC/9™ also accommodates a 6802
without any modification. You can have state-of-the-art
capability of the '09. Or put to work the enormous selection of
6800-coded programs that run on the '02.

The SBC/9™ includes PSYMON™, an easily extended 1-
Kbyte ROM OS. Other features include:

+ Total compatibility with the SS-50 bus. Requires no changes to the
motherboard, memory or /O

+ Serial port includes bit-rate generator. RS-232-C compatible with
optional subminiature ‘D' connector installed. 10-pin Molex connec-
tor provided.

* Eight-bit, non-latched, bidirectional parallel Port is multi-address
extension of system bus. Spans a 30-address field; accommodates
an exceptional variety of peripheral devices. Connector is optional.
* Includes 1-Kbyte of static RAM.

+ Costs only $199.95 with PSYMON™ and comprehenswe users
manual that includes source listing of PSYMON™

™ trademark of Percom Data Company, Inc.
* trademark of the Motorola Corporation.

Prices and specifications subject to change without notice.

Memory residency and outstanding software control of display format and
characters make this SS-50 bus VDC card an exceptlonal value atonly $249.95.
Other features:

» Generates 128 charac-
ters including all ASCII dis-
playable characters plus
selected Greek letters and
other special symbols.

* Well-formed, easy-to-
read 7x12-dot characters.
True baseline descenders.
* Character-store {dlspla:jy)
memory included on ¢

= Provision for optional
character generator
EPROM for user defined
symbols.
* Comprehensive users
manual includes source
listing of Driver software.
Driver — called WINDEX™
— is also available on mini-
diskette through the Per-
com Users Group.

211 N. KIRBY GARLAND,
(214) 272-3421

PERGOM

PERCOM DATA COMPANY, INC.
TEXAS 75042

Products are available at Percom dealers nationwide. Call toll-free,
1-800-527-1592, for the address of your nearest dealer, or to
order direct.

CIRCLE 75 ON FREE INFORMATION CARD



Rersonal
Schiion

Commodore’s PET was the first all-in-
one personal computer. Since its
introduction it has undergone many
changes. The toy has evolved into a
business machine.

IF THERE IS ONE COMPANY THAT IS RESPONSIBLE FOR THE
personal computer revolution and the development of plug-
it-in-out-of-the-box computers, it is Commodore Business
Machines. And if there is one person that is responsible
for it, his name is Chuck Peddle: It was he who had the
foresight to realize that what the world needed was a
ready-to-use home computer that didn’t have to be assem-
bled. And the first company to announce such a computer
was Commodore.

When the first news articles on the PET computer
appeared in the technical press five years ago, it seemed
too good to be true. They described a full-blown computer
with a CRT display and an ASCII keyboard for only $600.
Oh, sure—there were a lot of computer kits available at
that time for about the same price; but none of them had
the same capability.

The kits gave you a CPU, power supply, and a box to
house it in. One or two manufacturers even offered some
memory. But you, the purchaser, still had to toil long hours
to build and debug the unit—and after that you still couldn’t
use it, because it required a host of peripheral interfaces
and, of course, an I/O device, such as a teletypewriter.

Then came the announcement from Commodore that
they were going to supply the entire thing, assembled and
ready to run BASIC at the flick of a switch. And all that
would cost less than most of the basic kits. Along the way,
the $600 PET fell by the wayside, as did most of the Do-It-
Yourself computer kits. The 4K PET gave way to the 8K
PET, and the cost went up to $800, but it was still a bar-
gain. Seeing the interest that was generated by that ready-
to-use computer, it didn’t take long for other manufacturers
to jump on the bandwagon.

But look at that keyboard!

One of the most controversial aspects of the PET that
was first announced was its keyboard. It consisted of 73
keys that were arranged in an ASCII block of 53 keys and
a 20-key numeric and control key block. Unlike the key-
boards on its subsequent competitors, those on the PET

were made with calculator-type pushbuttons. The keys
were not arranged in the standard staggered configuration
found on typewriters and they were also considerably
smaller than typewriter keys. All of that led to complaints
about the keyboard and how it wasn’t possible to touch-
type with it. While most of those complaints were probably
justified, as evidenced by the fact that eventually Com-
modore came out with a PET that had a standard-sized
keyboard, at the time the issue was really insignificant.
Here was a company that was offering a complete com-
puter system for only $800, a price that only two years
before would have been scoffed at. The complaint, how-
ever, was a good way for Commodore’s competitors to
make points, and so the controversy raged.

Another advance from Commodore, that was related
to the keyboard, was that the PET was the only computer
to offer the full upper and lower case ASCII character set,
64 graphics character and 11 special function keys. Among
those “‘special function' keys was a key to enter the value
of the math constant (pi) 7 ; keys to control the cursor (up,
down, left, and right); a key to clear the screen and home
the cursor: a key to insert and delete data; a reverse field
key, and even a key to cause a program to be loaded auto-
matically and run, or to stop program execution. In addition,
a slow-list capability was provided by holding down the rRvS
key while a program was listed.

Getting physical

For those of you who never saw the original PET, discon-
tinued last year, here is a quick description of it. It is a one-
piece factory-assembled computer that weighs 44 pounds and
measures 14 inches high by 16.5 inches across, and is 18.5
inches deep. It has a built-in 9-inch CRT display and a built-
in semiautomatic tape-storage system. I call it semiautomatic
because the user must place it in the RECORD Or PLAY
mode. and it does not automatically FAST FORWARD or
REVERSE. However, the integral file-handling system that
is built into the PET does tell the user which mode to place
the recorder in (and when) and it does start and stop the
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tape automatically under computer control.

Last year, Commodore succumbed to the pressure it
was receiving from users and came out with a new version
of the PET that had a full-sized keyboard. It is housed in
the same case as the original PET, so its dimensions are the
same, but because the keyboard is much larger, the tape
recorder had to be made an external accessory, and to get
it you had to pay an extra $95. The new keyboard has
added some features that were sorely lacking in the early
PET computers. To begin with, it contains a SHIFT LOCK
key. But why should the lack of a SHIFT Lock key be
considered such a big disadvantage for the PET? After
all, many other computer keyboards don't give you this
function either. That's true, but most other computers
also do not provide the wide selection of characters that
are available on the PET. And the lack of a SHIFT LOCK
was very annoying whenever a lot of graphics or lower-
case letters were being entered.

When the new keyboard was added, the motherboard
inside the computer was redesigned so that up to 32K of
dynamic memory could be used. In the original PETs,
expansion had to be done externally. Also, static memory
was used; it's easier to design with, because no refresh
circuitry has to be included, but it generates a lot of
heat. In addition, MOS Technology, a subsidiary of Com-
modore, was the only company that made the memory
IC’s, and as a result, replacements were very expensive.

With the addition of the new keyboard, Commodore
decided that it would increase the basic machine from an
8K machine to a 16K machine, since most people wanted
more memory anyway. The base price of the new PET
was also raised, by $200, and it now costs $995 (plus the cas-
sette recorder). The price for a 32K machine, which is identical
in every way to the 16K machine except for the extra
memory, is $1295. That means you're paying $300 for 16K of
RAM, an outrageous price.

When it first came out, perhaps one of the biggest selling
points, aside from price, was the PET's ability to *‘speak™
BASIC as soon as it was turned on. That’s fairly common
today. but four years ago it was a real innovation.

Another handy feature that was (and still is) found in
PET computers, is a very good screen editor that makes
it easy to correct mistakes. With the editor, you can move
the cursor wherever you want to on the screen and then
insert or delete characters or whole words with no difficulty.
And. unlike the case with other screen editors, you do not
have to re-enter the entire line that is being corrected. All
you do is to make your correction and then press RETURN;

HIGH-QUALITY WORD PROCESSING can be
achieved using a printer such as the
NEC Spinwriter.

the computer automatically enters the corrected line.

It has a file system, too

As mentioned earlier, the PET is capable of reading and
writing programs and data files to cassette tapes. The tape
recorders used cost $95 each, which is about two to three
times the price of a decent cassette recorder that can be
used with most other computer systems. Although the
tape unit uses a commercial audio-cassette drive mecha-
nism, the electronics are custom-made so that only that
special recorder can be used. I have heard however of a
company that sells an adapter, which will permit you to
use a conventional cassette recorder with a PET, but I
haven't seen it. And with such an important task to per-
form, it’s probably better to pay the extra money—or
better yet, go to a disk-based system.

The tape system in the PET is very reliable. The system
records data at 1000 baud, which at first glance makes one
think that it is rather fast. However, to insure data relia-
bility, it records everything twice, and when it reads back
data, it reads both recorded versions to verify that what
it has read is correct. Thus the effective baud rate is only
500 baud, the same as the TRS-80 Level 11.

Unlike other tape systems which require low-noise
tapes and meticulous adjustment of volume-control levels,
the PET system can use just about any kind of tape, and
no adjustments whatsoever are needed. I have tried a wide
variety of tapes and found that even the cheapest kind
available can be used successfully.

A handy feature of the tape system (missing from some
of the popular systems) is the VERIFY command. After
using it, I can’t see how any computer can be without it.
That nifty little command allows you to check and see if
the program you recorded on tape was recorded without
errors. I have yet to find a program that wasn’t recorded
properly.

In systems without that feature, notably the Apple, the
only way to check whether the program was recorded
properly is to load it into the computer. But that destroys
the original program that is in the machine; so if your tape
has dropouts on it, or the battery voltage of your tape re-
corder is low. loading the defectively-recorded program
into your computer will wipe out the original program, and
several hours worth of work can go down the drain.

Another plus for the PET tape system is that it works
with named files. That means that you can give each pro-
gram or data file a name, which is stored on the tape as a
program header. Then you can tell the computer to load a
program with a particular name, and it will ignore all others
on the tape and only load the one with the desired name.

Commodore designers have made the PET a little more
personal by including routines that keep the user posted
about what is going on. For example, while it is looking for
a particular file, the computer will let you know, not only
that it is making the search, but it will also tell you which
files it has passed on the tape while it was looking for the



one that you specified. That makes the PET more useful.
About the only thing that is missing in the way of basic
features, is the ability to use the BELL feature (ASCII
character 7) of the ASCII keyboard.

Thanks for the memory

When it first came out, the least expensive version of
the PET was the 4K system. which sold for $595 and offered
the user 4000 words (each digital word represents one
character) of random-access memory (RAM). But that
wasn't all—you also got 14K of read-only memory (ROM),
which contained an 8K BASIC interpreter, a 4K operating
system, a 1K monitor program, and a LK diagnostic pro-
gram. It was the 14K of ROM that put the PET way ahead
of all other systems on the market at that time. Now most
personal computers have similar features.

Since the PET was first introduced, the system ROM’s
have undergone several revisions. The original ROM's had
a bug in them that would occasionally cause the cursor
to be lost. That would require that the computer be shut
off and turned on again in order to recover. Obviously,
any program in the computer would be lost. Commodore
acknowledged that bug and replaced the defective part
free to anyone who reported problems. The next set of
ROM's to be made available were the new ones that were
developed for the 16K and 32K PET's. That was not just a
simple replacement of a single ROM, but an entirely new
set. The changes in those ROM's are many and most of
the machine-language routines have been shifted around
so that programs using machine language calls from the
original ROM set cannot be used without modification on
the new set. Commodore is now about to announce an
even newer ROM set, BASIC 4, which makes interfacing
to the disk drive a lot easier. That set was originally devel-
oped for the latest computer to be added to the Commodore
line, the 80-column CBM computer. And still another ROM
set is in development, this one called BASIC 5. This ROM
set will have a lot of utilities built into it such as renumber,
append. and many others. The BASIC also includes an
additional command called prOTECT, which, when in-
voked, prevents the user from accessing the source code
or making a copy of the program.

While many people complain about the frequent and
incompatible ROM changes, I see it as a good point for the
Commodore computers. It shows that Commodore is con-
stantly seeking to improve their products, which is really
nice to see.

New 80-column computer available

Recently, Commodore has announced a new computer,
aimed squarely at the business market. Known as the
model 8032 CBM computer, it features a 12-inch CRT and
a full business keyboard with numeric keypad. The BASIC
in the 8032 is Commodore's latest—version 4.0—and it
works with the new disk-operating system, DOS 2.0. The
new BASIC corrects several errors in the previous basic
and adds some enhancements.

Externally, the 8032 is similar to the 16K/32K PET's,
except that the shape of the cabinet has been changed
slightly to accommodate the larger video monitor. Included
in the 8032 is an electronic bell that can be accessed via
ASCII character 7. In addition, the bell is used as an end-
of-line warning device, much like the bell on a typewriter.
It sounds when the cursor passes column 75 on the screen.

PET checks itself out

From the repair point of view, the PET is a serviceman’s
dream. For the old PET's, with the aid of a special con-
nector, the PET can check itself out. Once the source of
a fault has been located, repairing the system is simple.
Each of the three boards can be snapped out quickly and
replaced with another, so that the system can be up and

running in no time. For the new PET’s, Commodore has a
special boot-strap loader that clips onto the 6502 micro-
processor chip and loads in the diagnostic program. The
reason that is necessary is that the new ROM’s have no
room for the diagnostic routines. Once the diagnostic pro-
gram is loaded, servicing is as before.

Microsoft BASIC is used

The BASIC that is in the PET ROM's is a Microsoft BASIC
and as such is fairly compatible with the BASIC's that are
found in most home computers. Of course it contains the
PEEK and POKE commands that have become popular
with the microcomputer revolution. In addition, it contains
some special commands that are designed specifically for
use with the IEEE bus.

Also part of the repertoire are tape-file handling com-
mands, such as OPEN, INPUT#, PRINT# and CLOSE.
PET BASIC also contains a GET command that inputs a
single character from the keyboard without printing it,
making it possible to hit the RETURN button without
stopping the program.

PET BASIC has one more very useful command: T1.
That is not an oblique reference to one of Commodore’s
competitors, but rather a time command;: it's used in con-
Jjunction with the PET’s built-in clock. It can be used to
time programs or even set up a time-of-day program in the
computer.

Plenty of peripherals are available

In the way of mass storage, Commodore has two-disk
systems announced and a few more on the way. The first
is the 2040 dual-drive minifloppy system. It uses Shugart
390 drives and the system is accessed in the same way as
the cassette-operating system.

The 2040 costs $1295, has access to 340K of data on the
two drives, and it doesn’t use double density and double
tracking techniques. The density is achieved by using two
microprocessors (a 6502 and a 6504) and five memory IC’s
that are built into the disc unit itself. But the real key to
the high density is an encoding scheme that packs the data
so that less storage space is needed.

The information needed for encoding data to be stored on
the disk is contained in 2K of ROM located in the disk
unit. Also included is an 8K ROM-based disk-operating sys-
tem. In addition, the 2040 contains 4K of static RAM.

Only two connections are needed for the disk system:
an AC power cord to supply it with 50 watts of power and
an IEEE interface cable to connect it to the PET. The
diskette itself is a soft-sectored one that is formatted by the
drive. It has 35 tracks, with a constant recording density.
The number of sectors-per-track, however, varies—from
17 for the innermost tracks to 21 for the outermost. Track
18 of the diskette is used for the directory of programs that
are on the disc.

For those who require even more data-storage capability,
Commodore has just announced a new dual-disk drive
system known as the 8050. That system provides three
times the storage capability—512 kilobytes-per-diskette or
| megabyte-per-dual-drive-system—for only 1/3 more
money ($1695).

In the area of hard copy, Commodore has two printers.
One is the CBM 2023, which is a matrix, impact printer that
has a pressure feed and takes 10-inch-wide roll paper. It
prints at 80 characters per second and costs $695. The
second printer, the CBM 2022 is similar to the 2023, except
that it is a tractor version and costs $100 more. Both
printers connect to the PET via the IEEE bus.

Commodore has two more peripherals available that
may be of interest: a voice synthesizer for $395 and an
acoustically coupled modem for $395. The modem is a half-
and full-duplex modem that features asynchronous oper-
ation at 300 baud. R-E
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ONE OF THE VETERANS OF THE PERSONAL-COMPUTER REVO-
Jution is Apple Computer Company. In 1975, when micro-
computers first appeared on the scene, Apple Computer was
the first company to offer a single-board computer. The price,
for what was then known as the Apple I, was $666. That in-
cluded an onboard ROM monitor and a built-in video interface.

About eight months after the Apple | appeared on the
market, the Cadillac of home computers made its debut.
Apple II. The Apple II represented a giant step forward in
home computing then and. except for its newly introduced
brother. the Apple I11, it is still the best buy in personal com-
puters around.

Like its predecessor, the Apple II has built-in video cir-
cuitry that allows it to interface directly to a color-video
monitor. or to a television set through an add-on modulator.
Apple II's now come in two varieties. the Apple II and the
Apple II Plus (often referred to as minus by experienced
Apple owners). The difference between the two machines is
in the BASIC that you'll find resident in the computer at the
time of purchase. -

On the Apple II, the computer comes with Integer BASIC
resident in ROM. The term *‘integer’’ refers to the way the
computer performs mathematical operations. In Integer
BASIC, for example, 5+2 would yield 2 instead of the ex-
pected 2.5, because 2.5 is not an integer. While that seems
strange and hardly useful. such is not at all the case. Integer
BASIC is very fast and as a result lends intself well to ap-
plication in games programs.

For those who wish to have the floating-point capability
(where in the above example you'd actually get 2.5) it is pos-
sible to purchase an additional firmware board with Apple-
soft BASIC in it: that is the BASIC that is available on most
computers. In addition, older Apple systems were supplied
with Applesoft on disk so that those with a lot of memory
and an integer machine could have Applesoft available to
them.

The second type of Apple, the Apple II Plus, comes with
Applesoft as the BASIC that is resident in ROM in the ma-
chine. When Apple Computer Co. made this version of the
computer available, they also changed one of the system
ROM’s to add some additional features. Unfortunately,
when something is added, something else must always be
taken away and in that case it was the built-in mini as-
sembler. Also, Apple Computer Co. decided to give the
system the capability of being a turn-key system so that pro-
grams could be run as soon as power was applied, if a disk
drive were used. Finally, the reset circuitry was modified
so that it was software-controllable. All of those features
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The first Apple computer was the brainchild of two
young men working out of a garage. The young men
are now rich, and the Apple a resounding success.
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have pluses and minuses, but owners of the Plus see only
the minuses, hence the nickname. By the way, all of the
features taken away from the Apple II Plus are restored to
the computer when the Integer firmware card is installed.

The low end Apple II, be it the regular or the Plus, contains
16K of random-access memory and has sockets that allow
the user to expand it to 48K just by plugging in the extra
IC's. The 16K Apple lists for $1200, but can be gotten, by
carefully examining the ads in computer magazines, for as low
as $950. For that price you get one type of BASIC, a built-in
speaker. a standard 52-key typewriter-quality keyboard, an
8-slot expansion bus that is widely supported by independent
manufacturers. a built-in video interface, two paddles for
interactive games, four built-in analog-to-digital converters,
a variety of demonstration programs. and a machine that will
give you hours of fun. The built-in speaker can be used to
produce music, warning ‘beeps’. or even play back digitized
speech.

Five display modes available

The computer has five display modes. The first, and most
frequently used, is the all-text display mode. Then there are
two low-resolution, full-color graphics display modes: one
that combines the 40-x-40 low-resolution graphics with four
lines of text and the other that is all graphics. The same holds
true for the high-resolution graphics mode. There is one that
permits four lines of text on the bottom of the screen and the
plotting of points on a grid 280 wide x 160 high. In the all
graphics mode the resolution increases to 280 % 192. There
are six colors available in the high-resolution mode. including
black and white. The resolution in that graphics mode is so
fine that it is possible for the user to define his own character
set. Apple Computer has a program in its contributors library

APPLE Il DISK DRIVE uses uniquely-designed controller card.



INFORMATION UTILITIES, discussed elsewhere in this section, are easily
accessed by the Apple II.

that does just that and several software companies sell pro-
grams that do it too.

Those character-generator programs are popular, because
the Apple II has no built-in capability to display lower-
case letters. Several independent manufactures, such as
Mountain Hardware and Dan Paymar, have overcome that
problem with accessory devices. the cheapest of which is the
Paymar adaptor for only $50. One hardware limitation of the
Apple Il is that it only displays lines of 40 characters. Here
again, outside manufacturers have been innovative and come
up with accessories that increase that to 80 characters per
line, but in those cases, the computer must be used with a
video monitor.

In the text-display mode, the Apple IT has programmable
text windows, so it is possible to divide the screen up into
several distinct sections and access any one of them under
program control while the others stay fixed. Each window
has its own scrolling capability, and each can be cleared
individually. In addition, characters on the Apple II can be
displayed in one of three modes. The first—and most often
used—is the normal white-on-black display. The next is an
inverse mode where letters are displayed black on white.
Finally, they can be displayed in a flashing mode. Using
Applesoft BASIC, it is simply necessary to invoke the
NORMAL, INVERSE or FLASH commands to display
the text appropriately. In Integer BASIC the same things can
be accomplished by POKEing a particular location in memory
with various values. That versatility in handling text makes it
possible to produce interactive programs that are both at-
tractive and easy to read.

In addition to the main computer unit, Apple has several
accessories available for it. The most important is a disk

drive. Apple disk drives cost $495 if purchased from Apple
Computer and $395 if a compatible drive is purchased from
an independent manufacturer. The drive-controller card,
which can handle two drives, sells for $100. Apple has done
some pretty innovative things with their disk system. They
use the standard SA400 drive from Shugart, but they don’t
use the Shugart digital controller card that comes with the
drive. Instead, they replace it with their own. Aside from
reducing the parts count on the card, which increases re-
liability, they've made the card smart, so that it can cal-
culate the acceleration and deceleration of the drive and
compensate for it when accessing the disk.

The standard Apple disk drive is capable of storing 116
kilobytes of data. However, Apple has developed two new
ROM'’s for its controller card which make it possible to in-
crease storage to 143 kilobytes per diskette, and thar up-
grade kit, along with a new version of DOS (Disk Operating
System) to support it (DOS 3.3) should be available by the
time you read this article.

It understands Pascal too

Apple Computer Co. is quick to recognize desires of the
public and when it became apparent that the computer
language Pascal was becoming popular, it set about develop-
ing a method of implementing it on the Apple II. As a result,
about a year ago, Apple came out with an accessory known
as the Language System. That $500 system makes it possible
to run the popular UCSD Pascal language on the Apple 11
computer.
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THE WHOLE COMPUTER weighs only seventeen pounds.

The Language System consists of a card that plugs into
one of the slots in the Apple. The card contains an extra 16K
of RAM, support circuitry, and a ROM that will permit the
Apple disk to boot up automatically when power is applied.
A reasonable price for the board alone would be $100 to $150.
The extra money for the system is for the software that
comes with it, the UCSD Pascal system which includes an
editor, compiler, linker, and utility programs. The system
also includes a 6502 assembler. Finally, two ROM’s are in-
cluded, which must be used to replace ROM's that are on
the standard disk-controller card. Those ROM'’s set up the
disk drive to work with 16-sector disks, as opposed to the
standard 13-sector ones. The increase in sectors accounts
for the increase in density from 116K to 143K that is asso-
ciated with the Language System.

Although the Language System is commonly referred to as
the Pascal card, that is really not accurate since Apple is
planning on having other languages available for it soon.
Already announced are FORTRAN and Pilot.

Apple il is coming

In May of this year, Apple Computer Co. introduced its
next-generation computer, the Apple I1I, which should be on
your dealer’s shelf by the time you read this article. Basical-
ly, the Apple III has everything Apple IT owners wished they
had in theirs and went out and bought accessories for. The
Apple III has a built-in mini-disk drive; printer interfaces for
serial and parallel printers; a real-time battery-powered
clock-calendar that will run for three years and keep track of
time to within 1 ms; standard IBM keyboard with a numeric
key pad with automatic repeat of any key; a 2-inch speaker, a
fixed frequency ‘beep’ generator, a 1-bit squarewave genera-
tor, and a 6-bit digital-to-analog converter. The basic unit
comes with 96K of memory; that is expandable to 128K.

THE NEW APPLE Il, aimed primarily at the business market.

Like the Apple I1, it uses a 6502 microprocessor, but it has
been enhanced in two ways. Firstly, a 2-MHz version of the
CPU (known as the 6502A) is used. That immediately makes
the Apple II two times faster. Secondly, external logic has
been added to enhance the 6502 instruction set. Additional
CPU features include a relocatable base-page register and a
relocatable stack.

A nice feature of the new computer is that the character
generator is stored in RAM. That means that all characters
are software-defineable and that any type font can be gener-
ated. So, in addition to defining new character sets, such as
Greek and Hebrew, it is possible to generate high-resolution
figures in the text mode. Another result of that is that scrolling
can occur one dot row at a time, resulting in a smooth, non-
jerky movement.

Perhaps the smartest feature of the Apple III is its built-

in Apple II emulator. When activated, that makes the Apple
IIT look exactly like an Apple II, and all the software that is
available for the Apple II will work on it. The Apple III also
has a Language System built in and is thus capable of running
Pascal as well.

Support is the best around

When it comes to helping out a customer or dealing with a
problem, be it malfunctioning equipment or answering tech-
nical questions, Apple’s support is the best around. Apple’s
network of service centers is geared to repairing or replacing
defective parts within 24 hours. While that goal isn't always
achieved, their track record is pretty good. And if you've got
a technical question, Apple’s hot line (408-996-9868) is al-
ways staffed during the business day to provide customers
the answer to any question, be it hardware-or software-
related.

Having used that hot line quite a bit, I can tell you first
hand that it is great; the people manning it are both patient
and helpful. If they don’t know the answer, they’ll find
someone who does. The only problem with the hot line is.
that it is only manned by two people at a time with only two
telephones; thus getting through can be difficult at times.
No other manufacturer, though, has anything better.

The Apple’s popularity extends around the world, and the
software and hardware support for it are almost beyond
belief. Many games, programs and peripherals first developed
for it have been adapted for other systems. It's no wonder
that the Apple has become one of the top-selling personal
computers! R-E
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These products provide one of the least
expensive ways of building up a system.

OHIO SCIENTIFIC, INC.. OR OSI. WAS ONE OF THE EARLY ENTRIES
in the home computer market, dating back to the “‘old”
days of 1975. Their present line of computers ranges from
simple one-board computers to sophisticated rack-mounted
computers and consists of four product lines; the Chal-
lenger I, Challenger IIl, Challenger 4 and Challenger 8.

The Challenger I series, which includes several models,
is aimed at the student and hobbyist with prices ranging
from $279 to $995. For the higher performance needs of
the professional and educational user, there are several
models in the Challenger 4 and Challenger 8 series that
range from $698 to $2597 price bracket. The small-business
computer series, Challenger III, starts above $4000 and
will not be detailed here. A comparison chart detailing the
key features appears in Table 1.

Beginners can start “naked”

The first member of the OSI family of personal micro-
computers is the Superboard II, a ‘‘naked’” microcom-
puter, without power supply (5 volts at 3 amps required)
and cabinet. The Superboard Il includes a full 53-key ASCII
character keyboard, a 30-row by 30-column video-display
interface for use on a video monitor or home television
via an RF modulator, and a cassette tape interface that
will work with most home cassette recorders. Also included
on the board is an 8K BASIC in ROM and 4K or 8K of
RAM.

The Superboard II is directed toward the computer neo-
phyte who can start getting into this fascinating hobby with
an inexpensive basic system that works reasonably well
and can be expanded to include other peripherals such as
a floppy disk drive. The Superboard II with 4K of memory

costs $279 while the 8K version costs $348.

Add a power supply and an enclosure to the 8K Super-
hoard I, and it becomes a Challenger CI1P, designed to be
used with a standard television set (via a separate RF video
modulator). An optional 12-inch OSI black-and-white video
monitor is available for another $115. The Challenger CIP
offers upper and lower case characters from the keyboard.
On the video screen, it will display up to 30 lines of 30
characters each in the text mode. In the high-resolution
graphics mode, it will display dots within a 256-by-256
grid.

As is the case with most of the popular personal com-
puters, except for the TRS-80, the OSI computers use
the 8-bit 6502 microprocessor. The bare-bones Challenger
CIP, without the audio cassette recorder and without the
video monitor, is $399.

The next step up is the Challenger C1P MF which includes
12K of RAM, the 8K BASIC in ROM, and either one or
two 5-1/4-inch mini-floppy disk drives. With disk drives,
data retrieval can be achieved in seconds rather than the
minutes required when a cassette storage system is used.
The cost of a CIP MF with 12K of RAM, the 8K ROM
BASIC, and one mini-floppy disk drive is only $995. That
price makes it the cheapest disk-based personal computer
available anywhere. Need more memory? The CI/P MF
can be expanded up to a total of 32K of RAM. With 20K or
more of memory, small-business applications can be
handled through OSI's powerful 0S-65D V3.0 operating
system that supports sequential as well as random access
data files directly from BASIC.

Peripherals available for the Challenger CI1P MF include
an electrostatic or impact printer ($695 and $1250 respec-
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; TABLE |
§ Feature Superboard | C1P C1P MF| C4P |C4P MF| C8P |CBP MF
=
: m Min. RAM 4K 8K 12K 8K 24K 8K 32K
3 Max. RAM 8K 8K 32K 32K 48K 32K 48K
Base Price ($) 279 399 995 698 1695 895 2597
E Color Graphics No No No Yes | Yes Yes Yes
Joystick Int. No No No Yes | Yes | Yes | Yes
E Keypad Int. No No No Yes | Yes Yes Yes
AC Remote Int. No No Opt Yes Yes Yes Yes
2] Modem Interface Opt Opt Opt Yes Yes Yes Yes
a8 Printer Int. Opt Opt Opt Yes Yes Yes Yes
=
E Home Security No No No No Yes No Yes
D Audio Output No No No Yes [ Yes | Yes | Yes
& D/A Converter No No No Yes Yes Yes Yes
Video Display 30x30 30x30| 30x30 |32x64| 32x64 |32x64| 32x64
Real Time Clock No No Yes No Yes No Yes
GT Option No No No No Opt No Opt

tively), a 300-baud modem ($199), and a home controller
($175). The AC Remote Control System, or home control-
ler, together with a real-time clock, enables the computer
to operate lights and appliances automatically under pro-
gram control. The AC-control interface permits the com-
puter system to inject control signals on the AC power line
circulating throughout the home, and turn lamps or appli-
ances on and off. Also available is a home security system,
including smoke and door/window burglar-alarm sensors.
Should an entry be attempted, or smoke be present, the
computer would be informed immediately, and the appro-
priate devices would be activated.

Do it better with a C4P

The Challenger C4P is a cassette-based system and in-
cludes the 8K ROM BASIC, just like the CIP. But the C4P
has some additional features. It has over three times the
display capability of the C/P and is capable of displaying
32 lines of 64 characters each, in up to 16 colors. In the
graphics mode, the screen resolution is 256-by-512 points.

Also included in the C4P is a 200-Hz to 20-kHz program-
mable tone generator, an 8-bit companding digital-to-analog
converter (DAC) for voice and music generation, two 8-
axis joystick interfaces for interactive games, two 10-key
keypad interfaces, and an AC remote-control interface
for appliance and home control systems. The basic C4P,
selling for $698, may be expanded to hold up to 32K of
RAM through the use of two expansion slots in the key-
board chassis. The RAM used in the computer is all static and
therefore requires no system refreshing; it can easily
be backed up using a battery supply. With as little as 24K
of RAM, the (4P will handle 5-1/4 inch mini-floppy disk
drives which cost $450 each.

If you decide in advance that mini-floppies are the way
to go, then the C4P MF, at $1695, provides the same fea-
tures as the C4P but includes 24K of RAM and a single
mini-floppy disk drive. In addition, the C4P MF contains a
real-time clock and countdown timer, a modem interface,
16 parallel lines for additional control interfaces, an acces-
sory bus for an external 48-line I/O board, and a home-
security system interface. The system can be expanded
to 48K of RAM and two mini-floppies.

The computer features a ‘‘foreground-background’
capability that allows it to monitor a home-security system
and turn appliances on and off while at the same time it
is running another application program. The C4P MF is the
only home computer that has that capability built into it.

According to Ohio Scientific, the C4P MF normally
operates twice as fast as an Apple II or PET and three
times faster than a TRS-80. However, if you need even
more speed, it is possible to double that speed by getting
the GT option, which is a special ion-implanted 6502, along
with faster RAM. The option can only be ordered at the
time of purchase and costs an extra $950.

For more expandability try the C8P

The top-of-the-line in personal computers for Ohio Scien-
tific is its Challenger C8P series of computers. The C8P
contains eight expansion slots, only five of which are available
to the user. The others are used for the basic configuration.
That means that the C8P has more than three time the expan-
sion capability of the C4P. The basic C8P is a cassette-
based machine with 8K BASIC in ROM and 8K of static
RAM. That can be expanded up to 48K of RAM. To in-
crease program storage, the C8P can be interfaced to two
8-inch floppy disk drives. The basic C8P costs $895 with
8K of RAM.

If you need more memory, it can be upgraded to a C8P
DF, which costs $2597. That gives you 32K of RAM (ex-
pandable to 48K) with dual 8-inch floppy disk drives that
are capable of storing up to 250 kilobytes of data. The C8P
DF offers the same features as the C8P plus the Home-
Security System. An optional Universal Telephone Inter-
face can dial any telephone number via rotary dial or Touch-
Tone (TM) techniques. By combining the Universal Tele-
phone Interface with OSI's Votrax voice I/O board here's
what you'll get: A computer system that can dial any num-
ber and communicate via voice output, leaving messages,
and answering anticipated questions. Add to that combin-
ation the home-security system, and the C8P DF can auto-
matically dial the police or fire department, and by voice
message commuicate its emergency needs. A dedicated
alarm dialler, however, would probably be more cost ef-
fective. Another possibility is that the computer owner
can dial home from some remote location and tell the com-
puter to turn specific appliances on and off.

Like the C4P, a GT option is available for the C8P DF
too. If desired, it must be ordered at the time of purchase
and costs an extra $1825.

Software, including Pascal and FORTRAN for 48K sys-
tems with at least two mini-floppies, for the Ohio Scientific
computers is available on both tape and diskette, with prices
ranging from $6 to $200. R-E
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Originally, all personal computers were available
only as kits. Now, just the opposite is true.
Heath, though, still lets you build your own.

IT'S NOT EASY TO LOCATE A PERSONAL COMPUTER SYSTEM
that includes a smart terminal plus a floppy disk for under
$2000. But, if you are familiar with basic electronic kit
assembly and construction, you can buy a relatively sophis-
ticated computer that uses not one but two Z-80 micropro-
cessors. a smart video terminal, 16K of random access
memory (RAM), and a 100K minifloppy-disk storage sys-
tem. All of that will cost you only $1695. And with a rea-
sonable degree of patience and confidence, it will work
when first turned on.

When personal computers first appeared five years ago,
almost all were kits. Today it is just the opposite: almost
all are assembled and ready to use. But Heathkits have
always been popular and have a reputation for working well
the first time. Nonetheless, if kits don’t “‘turn you on,”
you can still enjoy the Heath computer by purchasing a
WHS89 (W for wired) All-In-One computer, factory-assem-
bled and tested. Whichever model you get, the H89 is a
fully integrated desktop computer with many built-in fea-
tures plus a wide variety of external peripherals available.

The 8-bit H89 includes a computer, 12-inch black-and-
white video display, 5%-inch minifloppy-disk drive, 16K
of RAM and an ASCII keyboard with a numeric keypad.
In actuality, the H89 is really an H/9 Smart Video Ter-
minal into which the computer, floppy disk, and interface
boards have been assembled.

Two Z-80 microprocessors used.

There are two Z-80 microprocessors used in it, one for the
computer and one for the smart terminal; each unit can thus
operate independently to allow the H89 to process data at a
high speed.

The basic unit comes with a 2-MHz Z-80 microprocessor
and 16K of RAM, but is expandable to 48K. Expansion
is very easy, because the Heath designers apparently tore
a page out of the Apple’s designer’s book and provided
empty sockets already in place in the computer. Thus all
that is needed to expand the memory is to buy extra chips

and plug them in. It should not take more than 15 minutes.

With 48K of memory space dedicated to user RAM, and
since the Z-80 can address 64K of memory, another 16K

of memory must be accounted for, and it is. Two 8K sec-
tions of memory are reserved for system use. The first 8K
section is located in low memory. Of that, 3K is used for
system ROM and 1K for system RAM. The remainder is
not currently used. The other 8K block of memory that is
reserved is in high memory and it is currently not being
used.

The display is presented on a bright 12-inch CRT that
contains a P4 phosphor. The screen format is 25 lines by
80 characters, for a total of 2000 characters. One disadvan-
tage of the display is that it is not a memory-mapped dis-
play and thus it is not possible to access individual loca-
tions on the screen by POKEing a value into a specific
memory location. In displaying information on the screen,
several different dot matrix formats are used. To display
upper case letters, a 5 X 7 dot matrix is used, whilea 5 X 9
dot matrix is used to display lower case letters with de-
scenders. And, to display graphics characters, an 8 x 10 dot
matrix is used.

The terminal part of the H89 will operate at twelve dif-
ferent, keyboard selectable, baud rates up to 9600 baud.
The Z-80 that is included in the terminal adds some ver-
satility to the terminal so that some desirable features are
available. Among those are the ability to insert and/or
delete characters or full lines of information. It also makes
possible a graphics capability. Another handy feature is
reverse video. That allows the user to emphasize any par-
ticular section of the screen by printing black letters on a
white background.

As any true terminal must have, the H89 has a full ASCII
keyboard. The 84-key heavy-duty keyboard consists of a 72-
key standard typewriter keyboard and a 12-key numeric
and control-function keypad. In addition to providing access
to the full 128 ASCII characters, the keyboard also pro-
vides access to 33 predefined graphics characters and it
has eight keys that are reserved for user-defined functions.
To simplify and speed the entry of numerical data, a 12-
key pad is provided. And if the shift key is used with sev-
eral of the keys on the pad, control of the cursor for inser-
tions and deletions is provided.

Borrowing another design idea from the Apple II com-
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for the H89. Note provision for disks, at right.

puter, the H89 contains a small loudspeaker which is used
to generate an audio “‘beep’ that is used whenever the
BELL character (ASCII character 7) is printed. That is
important, because in good interactive programs, the bell
can be used to warn the user of an impending change of
state or overflow condition. Also, the speaker can be used
to generate various tones and crude music under software
control.

Hard-sector floppies used

A WANGCO/Siemens model 82 minifloppy-disk drive
is used in the H89. That particular drive requires the use
of hard-sector diskettes that have 40 tracks-per-diskette,
| sector-per-track and 256 bytes-per-sector. That provides
slightly more than 100K of data storage per diskette. The
data transfer rate to and from the disk drive is at 128 kHz.

For applications where 100K of on-line data storage is
not enough, an optional H77 Floppy-Disk System can be
added, for only $595. That adds another 100K of storage to
the system. And for still more storage, an H17-1 (3345)
floppy-disk drive, can be added to the H77. That will give
you 300K of on-line storage.

For the economy-minded, who feel they can get along
without a disk drive (and those people are few and far
between), Heath offers the H88-5 audio-cassette interface.
That system operates at 120 bytes-per-second and uses a
2.4-kHz signal for its mark tone and a 1.2-kHz signal for
its space tone.

System documentation included

Unlike some personal computers, the H89 comes with
a 260-page Operation/Service Manual to teach the basics
of microcomputers using the H89 as an example. The book
includes detailed circuit explanations, digital timing se-
quences and trouble-shooting tips. In addition, a Software
Reference Manual, 440 pages long, discusses five systems-
software packages that are available. Another 110-page
book provides all of the information required for the op-
tionally available Microsoft BASIC.

The five major systems-software packages available
for the H89 consist of the Monitor, HDOS, Dbug, Edit,
ASM, and Benton Harbor BASIC. The Monitor is sup-
plied as 2K of ROM firmware and is activated when the
system is turned on. It allows the user to display and change
data in RAM, load and run programs from cassette tapes,
and boot the disk if one is present. Heath's Disk Oper-
ations System (HDOS) keeps track of data written to and
read from the disk drives. Benton Harbor BASIC is a lan-

A NUMBER of peripherals, such as the H14 printer, are available from Heath.

guage that was originally written for the H8 computer, but
was carried over to the H89 as well, to provide upward
compatibility. That, by the way, is something that Heath is
very conscious of. In fact, when talking with outside soft-
ware manufacturers, Heath has required that when ma-
chine-language programs are written for their computers,
all programs must be in 8080 code so that they will be
compatible with all Heath computers, the older H8's and
the newer H89's.

Microsoft BASIC now available

Recognizing that Microsoft BASIC was fast becoming
a de facto industry standard, and that it also was quite a
good BASIC, Heath has also arranged for it to be avail-
able on the H89. The H89 Microsoft BASIC contains 116
commands and functions, compared to the 73 in Benton
Harbor BASIC. It also features a built-in program editor
so that individual lines can be edited without retyping the
entire line.

For those hardy souls who prefer to program in machine
language, Heath offers a 3-module set of programs to
edit, assemble, and debug programs. Again, clinging to
their desire to maintain compatibility with the old and the
new, Heath has chosen to provide an assembler that works
in 8080 code. In the Edit mode, the user can type in text
to form source files for assembler programs. Once a source
file has been created, the command ASM is invoked to put
the assembler into operation. The assembler takes the
mnemonic version of the assembly-language program (the
source) and converts it into the hexadecimal digits that
represent machine language (object code). And if you're not
perfect, then after you try to assemble your program, you'll
have plenty of use for the Dbug program.

The Dbug program allows the user to single-step through
a machine-language program and to inspect the contents of
memory locations and data registers, making alterations
wherever he wants to. Another convenience of the Dbug pro-
gram is that it makes it easy to load and dump assembled
programs onto diskette.

Here are the prices

The H&9 is available, in kit form, with 16K of RAM and
an audio-cassette interface for $1695. A fully assembled
H89 (known as the WH89) with 48K of RAM and a serial
interface, with a built-in minifloppy disk drive, but with-
out the audio cassette interface, is $2895. The H89 can be
purchased without the built-in disk drive, but with an audio
cassette interface, as the H88 for $1295. R-E



TEXAS INSTRUMENTS (TI), INITIALLY A MAJOR MANUFACTURER
of semiconductors, became a leading supplier of consumer
products when they launched their digital watches and cal-
culators on the world market. TI's first entry into the field
was not overly impressive, but they have moved from that
low point to become the major U.S. manufacturer in the
calculator market. Throughout 1979, rumors abounded
that TI was going to announce an entry into the home-
computer market and existing manufacturers feared that
the Texas giant would come out with a product that would
quickly dominate that market also. At the Consumer Elec-
tronics Show in Chicago, June 1979, the suspense ended.
TI showed their home computer—the TI Model 99/4—and
the industry heaved a sign of relief. Its $1150 price (since
raised to $1400) non-standard keyboard, and limited capabili-
ties meant that TI's entry would pose little threat to other
computers already on the market.

By and large, that first industry reaction has proven to
be accurate. A year after its introduction, the TI 99/4 is
still not well accepted in the marketplace. But don’t count
TI out yet. After a slow start in the calculator market they
surged ahead to dominate it and they may do the same with
computers.

The basic TI 99/4 consists of a 40-key keyboard, 16K of
random access memory (RAM), 26K of internal read-only
memory (ROM), and a separate 13-inch color monitor dis-
play. The heart of the computer is a TI 16-bit micropro-
cessor chip, the TMS 9900—and the 99/4 is the only home
computer on the market that has a 16-bit processor in it.
While that could give it a tremendous advantage over all
the other 8-bit computers (it means that more memory is
directly addressable by the microprocessor, and machine
language instructions in 16-bit micros are generally more
efficient than those in 8-bit units). Texas Instruments has
decided to keep the user from accessing the full value of
that capability. Much of it just amounts to potential advan-
tages hidden in the machine.

The system provides some nice features, such as color
graphics, music, and programmable sound effects. The
graphics, which can have a resolution as high as 192 x
256 pixels in 16 colors, can be really great, especially
since the computer comes with a high-resolution Zenith

=) =

It isn’t that great a leap from calculators
to computers. Texas Instruments, having
captured one market, now enters the other
with the Model 99/4 personal computer.

color monitor. But here again, TI thought only about their
own interests and not those of the consumer. The high-
resolution color graphics are only available from pro-
grammed ROM cartridges, and the ROM cartridges are
only available from TIL Even if you buy the cartridges from
another company—such as Milton Bradley, which has
produced some games for the 99/4—the cartridges are still
manufactured by TI. After all, their major business is semi-
conductors, If the user wants to write programs that use
graphics, he is stuck with low-resolution graphics that don't
come close to the real capabilities of the computer. That
is because TI chose not to allow the user to access memory
directly. For example, the high-level computer language
known as BASIC normally provides PEEK and POKE
commands that permit the user to access specific memory
locations. TI's BASIC has no PEEK or POKE commands.

Keyboard is too small

The keyboard layout on the TI 99/4 is in the standard
staggered key format, but the keys are smaller than the
standard typewriter keyboard and extra care is required if
it is to be used by someone who knows how to touch-type.

\ .

PLUG-IN COMMAND MODULES contain programs in ROM.
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In addition, the keys are calculator-type switches, not the
standard keyboard-type switches, and if you place your
hands on the keyboard in the standard touch-typing con-
figuration, you realize that there are keys missing on the
right-hand side of the keyboard. Commodore was the first
company to make the mistake of using a nonstandard key-
board when they introduced the PET computer and they
got a lot of flak for it—so much that in the next model they
came out with a standard keyboard. It's a pity that TI
didn’t learn from Commodore’s mistake.

The 99/4 has the ability to address up to 72K of memory
in its present configuration. That consists of 16K of RAM
(random access memory), 26K of internal ROM (read only
memory) and up to 30K of ROM in the form of solid-state
command modules. The internal ROM contains 13-digit
floating-point TI BASIC, which is billed as being fully com-
patible with ANSI Minimal BASIC. That can be misleading
however; just about every BASIC available today is com-
patible with the ANSI standard, because it is so narrow in
its scope. Even with that compatibility with the standard,
many are incompatible with each other. Since TI BASIC
is not compatible with Microsoft BASIC, the de facto in-
dustry standard, novice users may find the book, ‘‘Intro-
duction to TI BASIC™', by Inman, Zamora, and Albrecht,
useful. (The authors wrote the manual supplied by TI with
the computer.) It is published by Hayden Book Co. Inc.
and sells for $9.95.

In addition to its 13-digit accuracy, TI BASIC includes
commands to handle color graphics, and sound and music
generation over a full five-octave range. Altogether, TI
BASIC contains 24 BASIC statements and 14 commands.
Sounds and music are generated by a built-in program-
mable music synthesizer that features three voices and
white noise. The frequency range covered is 110 Hz to
40 kHz (five octaves) and the duration of each note is vari-
able and programmable from 1 ms to 4275 ms. The volume
is adjustable up to 30 dB. Another capability of the com-

ACOUSTIC COUPLER allows the 99/4 to talk to other computers.

puter, also in the area of sound, is speech synthesis. That
is not available in the basic unit, but in an accessory device.
The solid-state speech synthesizer costs $149.95, which
is fairly inexpensive compared to other speech synthe-
sizers. It comes with a 200-word vocabulary and allows the
user, under program control, to have the computer give
verbal prompts. Also, the quality of speech is quite good.
Additional vocabulary modules with different words will
be made available.

Included in the available accessories is a 360-degree,
multiposition joystick with a side-mounted *“‘fire’’ button.
The joystick is connected via a 4-foot cable and two of them
can be connected for real time competitive games.

Software

Software for the TI 99/4 is available in two forms: cas-
sette tapes and solid-state Command Modules. The Com-
mand Modules plug into a slot in the keyboard console
and each one can contain up to 30K of programming. TI
has several modules available on different subjects. In the
area of educational aids there are grammar, math, and
early reading. Business-related programs are also avail-
able such as investment analysis, statistics, personal record
keeping, and tax aids. Games that are available in modules
from TI are video chess and football.

In an interesting marketing marriage, TI and games man-
ufacturer Milton Bradley have arranged for a number of
Bradley’s games to be available in software modules. Spe-
cifically, Yahtzee (a dice game), Hangman (a word game),
Zero Zap (a pinball game) and Connect Four (a strategy
game) have been made available. Command modules both
from TI and Milton Bradley range in price from $19.95
for video graphics to $69.95 for video chess.

Peripherals

The TI 99/4 keyboard console includes a number of con-
nectors for adding peripherals to the system. In addition to
the speech synthesizer, peripherals available from TI in-
clude a 5.25-inch mini-disk drive ($499.95), a disk drive con-
troller ($299.95), a thermal printer ($399.95), a telephone
modem ($224.95) and an RS-232 serial interface ($224.95).
Also available is an RF modulator for $75. That is grossly
overpriced and potential 99/4 owners would do better buy-
ing modulators from an outside source at 1/4 to 1/2 the price.

One measure of how successful a personal computer is
on the market is the number of independent vendors that
support the computer. It is interesting to note that even
after a vear on the market, to this author’s knowledge,
there is not a single hardware manufacturer supporting
the 99/4 and less than a handful of software vendors pro-
ducing programs for it. In fact, chances are that if you walk
into half a dozen computer stores in your area, you'll be
hard pressed to find one that carries any software for the
99/4, aside from that supplied by TIL. R-E



You’d be surprised at who's getting into the computer field
(or maybe you wouldn’t). Here’s information on some products that
have been around awhile—and on some interesting newcomers.

WITH PROSPECTS OF PERSONAL COMPUTER SALES EXCEEDING
500,000 units by the end of this year, more and more com-
panies are entering the market. Since the Altair 8800 was
made available in kit form from MITS, Inc., five years ago,
personal computer interest has soared. In 1976, the Apple
was introduced by the Apple Computer Co., Inc. and was
shortly followed to the market place by Commodore’s
(Personal Electronic Transactor) PET and Radio Shack’s
TRS-80.

Those three companies represent the major influences
on personal computer sales in 1980. But other computer
manufacturers, such as Ohio Scientific and Cromemco
Inc., intend to increase their share of the market with new
and exciting products.

More significantly, several of the world’s largest manu-
facturers of toys and electronic games—Exidy, Mattel,
Atari and APF Electronics—see the personal computer
market as a natural extension of their home entertainment
and education markets. Thus each of those firms has
dedicated considerable funds to develop computers that
would serve that market adequately. Some, such as Exidy
and Atari, have developed a basic computer that will work
well strictly in programming applications or for use as a
video game. Others, such as APF and Mattel, have devel-
oped a sophisticated video game component, to which a
keyboard can be added later to produce the final computer.

With the latter approach, the marketing strategy seems
to be to capture the interest of the consumer first with a
high-level ‘‘toy’ that can be a powerful learning tool as
well as a talented opponent in home games. After the initial
investment in the game component, the owner—or more
likely the owner's parents—can later add the keyboard
component and thus have a relatively powerful computer
with a wide variety of educational, business, and financial
software available.

Compucolor Il

Compucolor, a division of Intelligent Systems Corp.,
made a bold decision when it introduced its Compucolor IT
personal computer in 1978. Rather than entering the market
with a computer without a cassette (as some others had
done), or a mini-disk drive (as most others had done), or a
color monitor (as all others had done), Compucolor offered a
self-contained, two-piece, deck-top unit that included a
keyboard chassis connected via ribbon cable to a high-
quality color monitor. The unit also contained a built-in
51K minifloppy disk drive. Not only was the system unique
in that the owner went directly to a diskette, rather than

COMPUCOLOR Il can combine business with excellent color graphics.
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upgrading from a cassette, but the owner was saved from
the frustrations of arguing about who could use the family
color television set during prime viewing time.

Several models available

The Compucolor II computers all have the same central
processor, an 8-bit 8080A. The model 3 comes with 8K of
RAM, the 51K minifloppy disk drive, and a high-resolution
color-video monitor. All of that costs $1595. The model 4,
comes with 16K of RAM and sells for $1795, while the
model 5 has 32K of RAM and sells for $2095. Finally, a
special 16K Compucolor computer with an oversize 25"
screen is available for schools for $2895.

An extended version of Microsoft BASIC is used in the
Compucolor computers. Special commands have been
added to it to accommodate the color-graphics capabil-
ities of the machine. Two other language capabilities are
available as well. For $75, FORTRAN IV can be purchased
for the machine; and for only $24.95, an assembler.

Disks have a few disadvantages

Until recently, owning a Compucolor computer had one
big drawback: You had to buy blank diskettes from Compu-
color, because a special formatting is used on the diskettes
and Compucolor wouldn’t tell anyone else how to do it.
They were the only source for those diskettes, which,
consequently. cost more than they should have. The result
was that Compucolor owners balked at their involuntary
continued connection with Compucolor, but Compucolor
had a perpetual market for its blank disks. Worse than that,
commercial software manufacturers refused to support
that machine, because they, too, were required to pur-
chase formatted diskettes from Compucolor. (Compu-
color’s price was higher than what commercial software
houses could buy diskettes for elsewhere, so prices for
software would have to go up considerably.) To my knowl-
edge. even today, Compucolor is the only source for pro-
grams to run on the Compucolor computer.

Recently, the disk situation has changed and a formatter
program that will format blank diskettes properly for use on
the Compucolor computer is now available. Another problem
with the Compulcolor disk system is that a formatted diskette
will only hold 51K of program or data. That is the lowest
amount of data being stored on S5Y-inch minifloppy
diskettes that T know of. The company claims that the
diskettes they supply can be used on both sides. But that's

no better than having two separate diskettes, because on-
line storage is limited to 51K per drive. The reason is that
while programs can be stored on both sides of a diskette,
the drive used can only access one side of the disk at a
time. By the way, if additional disk storage is desired, an
extra drive can be purchased for $395. Compucolor is work-
ing on two adyvances in disk storage, an 8-inch drive and a
25 megabyte hard disk.

There are three different keyboards offered for use with
the Compucolor computer. The least expensive one, which
is standard with the basic unit, is a 72-key ASCII keyboard,
For an additional $135, the expanded keyboard can be sub-
stituted for the standard one. That unit features numeric
and color-coded keys that can be used to specify color
graphics when desired. For the person who wants to go
first-class all the way, a deluxe keyboard can be substituted
for the standard one for only $200 more than the base price.
That deluxe keyboard also offers a numeric key pad and has
16 additional function keys.

While input for the computer normally comes from the
keyboard, output from it normally goes to the 13-inch
color-video display. The screen can display characters
in two modes. In its most dense mode it is possible to get
2048 characters on the screen in a 64-character per line,
32-line per screen format. If larger characters are desired,
it is possible to double the size and get 16 lines of text on
the screen.

In addition to its text-display modes, the Compucolor
computer has a 128 x 128 point graphics-display mode
in which it is possible to display 8 foreground and 8 back-
ground colors. A nice feature of the graphics mode is that
it is possible to mix graphics with text, with characters
capable of blinking, if desired.

Exidy Sorcerer

Exidy. a major manufacturer of coin-operated video
games, entered the personal computer market in 1978 with
the Sorcerer computer. The 13-pound keyboard console,
which does not include a video display or a cassette tape
recorder, contains a 63-key ASCII keyboard that allows
you to access the full 128-character ASCII set, as well as
128 programmable graphics characters. The keyboard
also contains a 16-key numeric key pad.

On the right side of the keyboard console, is a removable
plug-in cartridge that physically resembles a standard
8-track stereo cartridge. Many people believe that it is;
however the cartridge is really a ROM PAC that contains
8K of read-only memory. When the Sorcerer first came
out, it was equipped with a BASIC ROM PAC that con-
tained Microsoft 8K BASIC. Nowadays, that costs extra.

The original Sorcerer was available in 8K, 16K and 32K
versions. However, because of many problems with the
original circuit board, it was redesigned and at that point
provision was made to add an extra 16K of memory, so that
later units now are capable of being expanded up to 48K.

It had great potential but...

When the Sorcerer first came out. it looked as if it were go-
ing to give the PET, the TRS-80, and even the Apple a run for
their money. It promised a lot and seemed to take the good
points from all of those machines and combine them into
one. It had the standard PET graphics character set, but
allowed the user to define his own graphics characters and
assign them to any key. It had a ‘‘real’” keyboard, which
the PET didn't. It had a Z-80 microprocessor like the
TRS-80—and like the TRS-80, had the longer 64-character
line. Like the Apple. it had a very fast cassette-tape inter-
face—1200 baud as opposed to the 300- and 500-baud in-
terfaces of the PET and the TRS-80—but it also permitted
programs to be read and stored at 300 baud if desired. And
it featured higher-resolution graphics than the Apple (240—
x—512 dots), making it possible to get unbelieveably
beautiful graphics.



Graphics. however, were limited to black and white.
The Sorcerer has some other nice features, too. It has an
expansion box that is compatible with the S-100 bus, making
a raft of accessories, both hardware and software, avail-
able for use with it. It also has a Centronics compatible
parallel printer interface built in, as well as an RS-232
serial interface and a dual-cassette interface.

With all that going for it, how could the Sorcerer help
but be a big hit? It's simple. The human interface, both to
the machine and the company. was terrible. One of the
biggest drawbacks of the Sorcerer is that it has no screen
editor. For the uninitiated, that means that if you make a
mistake when entering a program and you notice it after
the line has been entered into memory (in other words
after you press the RETURN key), it is not possible to list
the line on the screen and then move your cursor to it and
correct it. Instead, you must retype the entire line in again.
While that may seem insignificant, its importance is quickly
realized after a few long programs have been written.
Exidy’s answer to that was that if you bought the word-
processor cartridge, which sells for $199, vou can over-
come the problem. That's a lot to pay for a feature that
should be standard (and is on most other machines).

Another problem with the BASIC is that it is not possible
to list a particular line or a range of lines. You can only
list a program from the beginning, or from a particular line
number, to the end of the program. And if you wish to stop
the listing, you have to type a CONTROL-C. There are
many other problems with the Sorcerer. It is altogether
too easy to wipe out the program you are working on by
exiting to the monitor and coming back to BASIC. While
a warm-start return to BASIC is provided, this is still a situ-
ation that arises all too often.

What is one of the biggest problems with the Sorcerer
is its absolutely atrocious documentation. It comes with
two manuals but even after reading both of them you still
don’t know what all the capabilities of the machine are or
how to implement them. An additional manual, originally
produced by a Sorcerer user, is now being made available
by Exidy. That clears up a large number of the questions
left unanswered by the other manuals, but not all of them.

If you have a problem and try to call Exidy for a solu-
tion, don’t be too hopeful. While there is someone who
fields such phone calls, that person is not always available
and, when available, is frequently less knowledgeable than
the caller. In my particular case, several phone calls that got
me connected to several different people, resulted in the ex-
pected—several different answers. The particular question is
not important, but the response is. One response was: “‘I
don’t understand what you're talking about.”” Another was:
““It can’t be done.”" Still another was: “‘I think someone here
wrote a program that can do that but I don’t remember who."'
The question was never answered satisfactorily.

But all is not lost for the Sorcerer. Exidy’s latest plans call
for getting away from the hobbyist and aiming the Sorcerer at
business applications. Let's hope that the quality of Exidy's
service department grows along with its aspirations.

The Sorcerer with 16K of RAM sells for $1295; with 48K
of RAM, the price is $1495. A 12-inch black-and-white
monitor is available for the outrageous price of $499. For
users requiring fast mass storage, a floppy-disk subsystem,
using S5Y-inch minifloppy-disk drives that can store 120
kilobytes of data on a diskette, is available for $1150. That
includes the controller. Additional drives cost $795. A
combination video-monitor/disk-drive subsystem, which
will store 308 kilobytes per drive and comes with two drives,
is available for $2995.

APF Imagination Machine

APF Electronics' Imagination Machine, also known as
the IM-1, is a home-entertainment center for fun and games
and also an effective personal computer for serious activ-
ities such as education. The IM-/ features music output,

games in color, and a built-in dual-track cassette recorder
that permits voice to be played back on one track, and
machine-readable data on the other.

The IM-/ consists of two components, a computer con-
sole ($500) and an MP [000 game controller ($130), The
console includes a 53-key typewriter-style keyboard, 8K of
RAM. a built-in dual-track cassette recorder, an audio
section with a sound synthesizer. microphone input. vol-
ume control, and loudspeaker. A helpful feature on the
keyboard console is the printed instructions for single-key
entry of the 24 BASIC commands available,

The MP 1000 game console, which contains its own 11K
of RAM, has been marketed for quite a while by itself as a
stand-alone TV game. It contains two 4-directional joy-

ey O\ N
IMAGINATION MACHINE, from APF, makes a good introductory computer.

sticks with numerical keypads and ‘‘fire”” buttons. The
MP 1000 fits into a cutout in the keyboard console and is
connected to it by means of a sturdy **U’’ connector.

The two-component combination, or IM-I, offers 9K
of RAM and 10K of ROM and has a video-screen format
of 32 characters per line, by 16 lines. Output is sent to an
ordinary black-and-white or color television set via a built-
in RF modulator.

Software for the APF computer is available in two forms,
ROM and cassette tape. Among the programs available
on cassette are Typing Tutor, Math Tutor, Budget Man-
ager, and Artist & Easel. The solid-state ROM cartridges
provide such games as Blackjack and Backgammon as
well as APF’s 12K BASIC, which is not a Microsoft BASIC.

Musical entertainment is possible by applying a series of
symbols after the MUSIC command is entered; tunes with
a musical range of up to three octaves can be played with
the built-in synthesizer and speaker. Another form of art
available on the /M-/ is computer-generated graphics. In
the “‘low’" resolution mode, up to 16 shapes—in up to 8
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colors—can be displayed in 512 cells of 32 columns by 12
rows. In the **high’ resolution mode. up to 128 x 192-dot
resolution is possible.

Accessories recently introduced for the IM-/ include
a printer, modem, minifloppy-disk drive system and a
memory-expansion unit. That last one is the most serious
shortcoming of the IM-/. Currently, it is only expandable to
a maximum of 16K of RAM. While that should be sufficient
for most applications. it is desirable to be able to go farther.

Cromemco Z-2 computer

Cromemco Z-2 computers, for the most part, are directed
towards the most serious business, engineering, and scien-
tific professionals. At the high end of its product span, the
Z-2 system includes 11 megabyte hard-disk drives, a multi-
user system capable of handling up to eight users and
memory expansion up to S12K. But at the low end of their
line, they do indeed supply small systems that fall within
the budget of the personal-computer/small-business owner.

First, Cromemco computers are not packaged in flashy,
color-molded cases. Instead, they are housed in standard
19-inch-wide cabinets, suitable for rack mounting. The basic
Z-2 unit contains slots for 21 memory and I/O boards plus
room for two minifloppy-disk drives. With 4K of RAM,
and no disk drives, the basic Z-2 costs $1290. When a mini-
disk drive is added, the system becomes a Z-2D. A Z-2D,
with 64K of RAM sells for $3785 and with two drives it
costs $3990.

Basic input and output to a Z-2 computer must be done
through a terminal, preferably a CRT teminal. Cromemco
offers one, the 3/02 CRT Terminal, for $1995. It features
a 116-key ASCII keyboard with 20 user-definable keys and
a l4-key numeric pad. It also has a 12-inch CRT display
that will show 1920 characters on 24 lines of 80 characters
each, using a 7 X 9 dot matrix display.

Since the Z-2 is designed to support the S-100 bus, there
are a host of other peripherals available for it. Software
that is available includes several versions of BASIC, FOR-
TRAN, COBOL, CP/M, and a Z-80 Relocatable Macro
Assembler, to name a few packages.

Atari 400 and 800

Atari, well known for its sophisticated home and arcade
games, offers two personal computers, the Atari 400 and
the Atari 800. The Atari 400 is in the $600-price class and
includes a touch-sensitive, 57-key, flat keyboard (here’s
another company that didn’t learn from Commodore’s
mistake) with upper and lower case letters, graphic sym-
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ATARI 400 is one of two computers offered by this manufacturer.

bols, and full screen-editing functions.

The basic machine comes with 8K of memory that
translates into only SK for the user, because the computer
uses the other 3K for internal operations. That 5K however
winds up being more like the equivalent of 3K because
of the inefficient way in which BASIC programs are stored
in memory. That is another BASIC that was not written by
Microsoft, but by Shepardson Microsystems; it is also
a BASIC that is going to give its owners a lot of problems.
Aside from its wasteful use of memory, it handles strings
entirely differently from the way Microsoft BASIC handles
strings. As a result, 90% of the programs that appear in the
hobby-computer magazines will not be usable as they are,
and will probably require significant alteration to get them
to run on an Atari computer.

A single-cartridge slot is available for plug-in software.
That is normally occupied by the BASIC ROM cartridge.
While the 400 comes with only 8K of RAM, it is possible
to send it back for upgrading to 16K of RAM. That is the
maximum amount of RAM possible in the 400. Because of
its memory limitations and nonstandard keyboard, the 400
will probably die a fairly rapid death as those people who
absolutely must have an Atari computer opt for the 800.

The Atari 800 is priced from $1000 and boasts a full-
size typewriter-type keyboard. It comes equipped with
8K of RAM, 8K of internal ROM and 8K of BASIC ina ROM
cartridge. Unlike the 400, however, the 800 has room to
place memory-expansion modules that can contain 8K
or 16K of additional RAM. Be careful how vou insert them,
however. While the instructions in the manual tell you how
to put them in by referencing the printed material on the
top of the memory cartridge, some cartridges have been pro-
duced with that information upside down. Thus, trying
to insert the cartridge according to instructions could pos-
sibly result in damage. Internal ROM can be expanded to
26K.

As far as mass storage is concerned. up to four mini-
floppy-disk drives can be added to the computer. Each
drive is capable of storing 92 kilobytes of data on a diskette,
resulting in a maximum on-line capacity of 368K.

Among the recent peripherals announced for the 400
and 800 are the Atari model 825 80-column, dot matrix,



WIDE RANGE of accessories is available for the Atarl 800.

impact printer; the Atari model 830 Modem and the Atari
model 850 Standard Interface. That interface permits con-
nection of RS-232 and other peripheral devices to the Atari
computer.

To tackle the potential problem of nationwide service,
Atari has entered into an agreement with Control Data
Corp. to provide service to 400 and 800 owners through
200 service centers across the country. In addition, Atari
will market Control Data’s powerful Cyberware business
investment programs which will run on the 800 only.

Mattel’s Intellivision

Mattel Electronics has invested more than three years
of design effort into Intellivision, an integrated personal
computer that is connected to the user’s TV set through a
built-in RF modulator.

Mattel's approach to the home computer market is sim-
ilar to APF’s, where there are two components, a video
game, and a keyboard unit. The game part of the system is
available and is known as the Master Component. It comes
with two hand controllers, or keypads, with 12 keys each
and four action buttons. The second part of the system,
the Keyboard Component, will have a 60-key tactile key-
board, which will display 40 characters per line and 24 lines
per screen. Characters will be upper and lower case. Also
included are a built-in cassette recorder and an 8-bit 6502
MiCroprocessor.

The keyboard unit has given Mattel a lot of headaches
and its introduction has been delayed several times. Lab
prototypes, which surface at shows, contain Microsoft
BASIC. but final units are expected to contain Mattel's
own BASIC. Let's hope it is compatible with Microsoft’s.

In the graphics mode, 15 colors can be displayed in a
30,720-point array (160 < 192), In addition, 8 moving fore-
ground symbols are available. To add excitement to TV

INTELLIVISION from Mattel will do more than Just play games.
games, a synthesizer chip is included in the Master Com-
ponent to generate cheers when a goal or a win is scored.
In the Keyboard Component, the audio channel of the
cassette recorder can furnish music or sound effects.

Mattel is currently marketing the Master Component
and expects to have the Kevboard Component out by early
1981. At that time. a 40-column printer and modem are also
scheduled for release. The cost for an Intellivision system
will range from $300 for a system with 2K of RAM., to $800
for a system with 18K of RAM.

To satisfy those consumers who consider prompt ser-
vice an important factor in determining which computer to
buy, Mattel has arranged for hundreds of General Electric
(GE) service centers across the country to operate as
authorized Intellivision repair centers. R-E
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OWNERS OF STEREO COMPONENT SYSTEMS AND OWNERS OF
personal computers have one restless desire in common:
the urge for change. Rare indeed is the stereo-component
buyer who has not “‘upped’’ his system with an improved
turntable, or added a graphic equalizer or Dolby tape
deck. The same for the serious computer hobbyist. After
his initiation into the exciting world of computer applica-
tions, it is natural to reevaluate his needs for a printer to
provide permanent, or “hard copy’ output, a floppy-disk
system to add considerably more memory storage than his
cassette can conveniently provide, or a modem to permit
him to communicate with other computers and access
**information utilities™ (see page 74 this issue). Then there are
speech and music synthesizers to add more excitement
and fun to the computerized games he plays, AC controllers
to permit his computer to control lights and appliances in
his house, and a host of other devices.

Peripheral devices permit the basic computer to com-
municate with the outside world. Hundreds of peripherals
are available from a growing number of manufacturers
anxious to penetrate the rapidly growing personal com-
puter market. Most personal computer manufacturers
themselves offer a wide line of peripherals for their own
equipment.

There are a large number of peripherals that might be
desirable to add on to personal computers, yet they
are not available from the computer manufacturers, but
from independent manufacturers. When the computer
owner decides to purchase such a peripheral, it becomes
his responsibility to see that the device is plug-in com-
patible (meaning that it is hardware- and software-com-
patible) or else face the task of matching the peripheral
to his computer. Quite often, a particular peripheral can
be obtained at a lower cost by buying from a peripheral
manufacturer instead of the computer manufacturer. Also,
it is not unusual for a computer manufacturer to delay the
introduction of a peripheral device until it is sure that
there’s a large enough market for it. The reason is that
frequently computer manufacturers don’t make their own
peripherals, but purchase them from independent suppliers.
In order to get a good price they must purchase in large
quantities. Often it is possible to purchase the same device
easier, and at a cheaper price, from the independent.

Peripherals can cost more than the personal computer
they serve. It is thus important for the user to analyze both
his current and probable future needs carefully before
making an additional investment. If you buy more than
you really need, you will never get a bargain. On the other

hand, if you buy less than you need, you'll probably have
to upgrade in a short time, losing again.

CRT terminals

In the early days of personal computing (only five years
ago), hobby computers were most often equipped with a
series of front-panel switches and LED indicators. More
convenient input and output required the use of an external
terminal, generally a CRT terminal. Today's computers
generally have a keyboard and video interface built in,
generally eliminating the need for an external CRT ter-
minal. There are however, instances when those external
terminals are quite desirable. Most often that occurs with
computers that are limited to 40-column displays and have
to be used in applications where 80 or more columns are
required. A particular example of that is the Pascal system
offered for use with the Apple II computer, which is de-
signed for 80-column operation.

Well over 500 models of terminals are on the market today,
and most use the interface standard set up by the Electronic
Industries Association (EIA) known as RS-232. That stan-
dard defines the voltage levels. control signals, connectors,
and pinouts required. Most display terminals use cathode-
ray tubes (CRT’s) as displays, although a few use flat-
panel plasma displays.

Terminals come in three levels of sophistication; dumb,
smart, and intelligent. A dumb terminal is basically a key-

CRT TERMINAL is a necessity for many computer systems.



board plus a CRT display. Add some hardware to provide
a programmable cursor (next letter-position indicator) and
the user can now do more than just see what is taking place.
That is a smart terminal and permits the user to do such
editing chores as inserting and/or deleting letters or words.
Finally, an intelligent terminal not only allows editing, but
is programmable. Tasks such as moving the top lines up and
off the screen as new lines are entered and later recalling them
are possible. An intelligent terminal needs memory to
handle its varied tasks and thus usually has its own RAM
and ROM. In addition, it usually has local-storage capa-
bilities on its own cassette or disk systems.

Get it in writing

Using a personal computer to play the various games
that are available is a lot of fun. When you're finished, you
turn off the computer and that’s that. But if you are using
your computer for serious business tasks, or to complete
your income tax, you must finish the job and write out your
results before you turn the computer off—or lose the
information.

So a rather necessary peripheral for the serious com-
puter buff is a printer; and a printer can cost as much as, or
even more than, the computer itself. With a printer con-
nected to the computer, the user has the ability to produce
a variety of printed material such as program listings, mail-
ing labels, billing, and inventory records to name a few.

Printers can be classified in several ways. First, there
are impact printers that operate by transferring a character
to paper through an inked ribbon, much the way a type-
writer does. In contrast, there are non-impact printers that
use such printing technologies as electrostatic and thermal
techniques.

Impact printers that produce either complete, typewriter-
like characters, or segmented characters formed by a matrix
of dots, are available. Fully-formed characters are printed
in a single stroke. With matrix printing, a defined series of
dots form the character just as a TV picture is created by a
series of scanning spots on a television screen. Printers are
also referred to as character printers and line printers. A
character printer creates one character at a time, and prints
it. A line printer prepares a group of characters along the
line at the same time and the line appears to be printed at
once. The line printer is much faster, but also more expen-
sive.

Which is preferable? That depends on the application.
Fully-formed characters printed by devices with a Selectric
or daisy-wheel type of print head are sharper and clearer
than characters printed by a matrix print head. They are
particularly pleasing for letters and word-processing appli-
cations. Most applications don’t require that, so the matrix
printers, which are cheaper, are sufficient. For applications
that require multiple copies. impact printers are usually to be
preferred over non-impact types.

Another key factor in the choice of a printer is speed.
The instantaneous printing speed is the rate at which the
print head can produce characters. It does not include the
carriage return time, which in some printers is minimized
by using bidirectional printing techniques. Something else
to consider is that the rate at which a printer receives data
may be faster than the rate at which it can print it. In such
cases, the printer must contain some sort of buffer (extra
memory to store the data until it is printed).

One of the earliest, and still frequently used, printers in
the low-cost computer market was the Teletype cylinder
printer, shown in Fig. 1. A complete set of characters is
arranged in a series of concentric rings on the printing
mechanism. To move the proper character into position,
electronic signals direct the motion of the cylinder
in a circular, as well as an up-and-down direction. Once
the proper character is in position. a hammer strikes the
cylinder, causing it to transfer ink from a ribbon to paper.

CYLINDER

PRINTER
MECHANISM
MOVEMENT

i i bl _U "’.‘.".
’ v IELREY
N verTicAL [

HAMMER MOVEMENT
CHARACTERS OF MECHANISM
EMBOSSED IN .
RINGS AROUND
CYLINDER

FIG. 1—CYLINDRICAL TYPING ELEMENT is capable pf printing speeds of
up to 10 characters-per-second. This became the first low-cost printer for
the hobbyist market.

Used Teletype printers are available from $200 to $500,
while new ones cost about $1200.

The Teletype, at 10 CPS (Characters Per Second). is very
slow and only permits upper-case characters. An improve-
ment in both of those areas was made with the development
of printers based on the IBM Selectric mechanism, shown
in Fig. 2. Here, a type sphere is rotated on its axis until
the proper character is selected and then the sphere strikes
the ribbon. That mechanism improved printing speed to
about 14.5 characters per second. The price tag for such
printers is in the $1000-to-$4000 range.

Another design for a letter-quality impact printer is the
daisy-wheel printer shown in Fig. 3. On each spoke, or
petal, is a single character. When the hub is rotated to the
correct position, a hammer is energized which causes the
letter to strike a ribbon. Both the daisy-wheel and Selectric-
type print mechanisms have a wide variety of type fonts
available, with the Selectric balls offering the wider choice.
Daisy-wheel printers, such as those produced by Qume,
Diablo, and Howard Industries operate at speeds ranging
from 30 cps to 55 cps. Prices range from $2700 to $7000.

The most commonly used printers in personal com-
puter applications are matrix printers. That is because they
are usually the cheapest, generally under $1000. But
high-performance matrix printers can exceed $9000 in
price. In matrix printers, the print head contains a vertical
column of small needle hammers that are moved across
the page while input is fed from information stored in mem-
ory. Print heads usually have seven to nine needles in a
vertical row, and a horizontal matrix that is four to seven

RIBBON

PAPER

N
0
,,,f’/%
SPHERICAL
‘GOLF BALL' \
ELEMENT \
EMBOSSED
CHARACTERS

PRINTER MECHANISM MOVEMENT

FIG. 2—THE SPHERICAL TYPING ELEMENT, commonly found on Selectric
typewriters, offers a choice of typefaces and operates at printing speeds of
up to 15 characters-per-second.
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columns wide, to form a complete image of the character.
The larger the matrix, the better the character definition.
In fact, some new printers from Sanders Associates, Cen-
tronics, and Integral Data Systems, make multiple passes
over the same character with the head position moved
slightly each time. That produces a character that has more
dots and can approach the quality of fully-formed character
printers. Character-based matrix printers can print at speeds
as high as 330 cps, while line printers can reach speeds of
500 lines per minute.

Non impact printers are generally quieter, cheaper, and
faster than the impact types; but they are often less legible and
sometimes require a special paper. Also, they do not produce
multiple copies on a single pass.

A thermal matrix printer uses a heat-sensitive paper which
changes color when heated to 200°F. A typical print head
contains a 5-by-7 array of dot-heating elements. The head
forms a single character at a time and moves horizontally
across the specially coated paper. The speed of such printers
range from 50 to 100 cps; speed is somewhat limited by the
need for the dot elements to cool down a bit before proceeding
to create the next character. Prices for such printers range
from $500 to $1000.

Electrosensitive printers are somewhat similar to thermal

PAPER
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B,
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CHARACTER
ARMS
FIG. 3—DAISY-WHEEL PRINTERS are relatively expensive but offer letter-
quality printing at speeds of up to 55 characters-per-second. Print wheels
can contain up to 96 characters.

PRESSURIZED INDEPENDENTLY
/ SUPPLY CARTRIDGE CONTROLLED
INK EJECTION
CHAMBERS

PRINT HEAD

INK SUPPLY LINE

PRINT
INK FILTER SURFACE

ELECTRICAL INPUT

FIG.4—INK-JET PRINTERS are arelatively new technology and use ink jets
to produce matrix characters on paper.

printers in that they also use a specially coated paper, as well
as a matrix print head. Instead of having heating elements in
the print head, those have small metallic electrodes. A dark
paper, coated with a light-colored conductive layer, is pulled
in front of the print head. To form a particular character, a
series of pulses are applied to specific head electrodes; a
voltage breakdown, or arcing, takes place and the conductive
coating is destroyed leaving the dark areas exposed to create
a character. To form a different character, voltages would be
applied to different electrodes on the print head to burn away
different areas of the conductive coating.

Another non-impact approach to printing is the ink-jet sys-
tem, Fig. 4. Here a high-velocity stream of ink, in the form of
microscopic droplets, is squirted at the paper. The droplets
are given an electrical charge and passed between electrodes
whose voltages are varied. The ink droplets are thus deflect-
ed, much like the beam of a CRT, and form characters on
paper. The printing speed is high and up to 180 lines per
minute can be printed.

Here are some typical prices for a variety of printers. A
thermal printer (40 cps) for the Apple II computer costs $595;
an electrostatic model (150 lines per minute) costs $695, and
an impact matrix printer (60 cps) is available for $1545. A
matrix impact printer (65 cps) for the PET costs $798. Radio
Shack markets an electrostatic matrix printer (120 1pm) for
$239 and several impact matrix printers (up to 120 cps) from
$999 to $1999.

When looking at those prices a few things should be re-
membered. Not all of the printers have the same capability.
Some print only 40 columns across while others go to 132.
Some include tractor-feed mechanisms for the paper, while
others don’t. The prices are not quoted for comparative pur-
poses—not enough information is presented for that—but
rather to show a range of prices for currently available
equipment.

Need more memory. . .add a floppy disk

It doesn’t take a serious computer hobbyist much time to
feel a craving for more memory than his cassette can handle
conveniently. The hobbyist also soon becomes impatient with
the slow access time of a tape as he rewinds to search for a
particular section. A disk is a randomly accessible memory
device that is capable of storing and retrieving information
considerably faster than a tape system. Of the various types
available, the minifloppy disk is the most popular in the home
computer market.

The floppy disk was first introduced to the market by IBM
and is somewhat similar in appearance to a 45 RPM record;
it is more flexible (see Fig. 5), has no grooves, and is perma-
nently sealed in a square plastic jacket. The only exposed area



is in a slot cut in the jacket which provides a place for a
magnetic head to make contact with the magnetic media of the
diskette. Tolerances in floppy-disk drives are very close and
the magnetic head is in intimate contact with the rotating
media. In addition, the speed of rotation is quite high (360
RPM). so that even a small speck of dust, fingerprints, or
cigarette smoke can cause a read or write error to the disk.
Therefire, users are instructed to replace diskettes back into
their protective envelopes immediately after use.

IBM’s original floppy-disk entry was an 8-inch disk, the
3740, which featured 77 tracks (48 tracks-per-inch), soft sec-
toring with 26 sectors-per-track, 128 bytes-per-sector, a re-
cording density of 3200 bits-per-inch and a speed of 360 RPM.
Since then, minifloppy disks, 5Y-inches in diameter, have
appeared in both hard-and soft-sector formats.

What is soft sectoring? It is a method by which codes are
used to identify various sectors on the disk (see Fig. 6). It
permits a blank diskette to be formatted in any way desired.
For example, on the Apple 1I, diskettes were originally
formatted as 35 tracks with 13 sectors-per-track and 256
bytes-per sector. A recent improvement now makes it possi-
ble for Apple disks to be coded as 35 tracks with 16 sectors-
per-track, resulting in 24K of additional data storage on the
same physical medium. When a soft-sector disk is used, it is
formatted first and information is stored on it that defines each
track and sector so that when the disk system wants to store
data, it can read that information and know exactly where it is
all the time.

The second approach to disk storage is hard sectoring.
Here, a series of holes, one for each sector, is punched on the
periphery of the center-drive hole. A LED-and-photocell
combination permits light to pass through the holes as they
rotate, causing pulses to be generated. The electronic cir-
cuitry in the drive counts those pulses so that the drive always
knows where the head is on the disk.

While all floppy-disk systems operate in a similar manner,
storage densities vary from 170K for PET diskettes to as little
as 51K for compucolor diskettes. Storage capacity is only one
of the parameters to consider in disk systems. It refers to the
number of tracks, the number of bytes-per-track and the num-
ber of recording surfaces (some drives record on both sides of
the floppy disk). Others are access time and transfer rate.
Access time is the time it takes to position the head to the
proper track, plus the time it takes for the diskette to rotate
and reach the appropriate sector, plus the time to read or write
the data. The transfer rate is determined by the disk-system
speed of rotation, recording density, and the number of tracks
that can be accessed in parallel.

Recent advances have improved the performance of
disks and disk systems. To increase storage capacity, double-
density and double-sided systems have been developed.
Double-sided systems include a read/write head on each side
of the diskette and thus result in twice the storage capacity.
Some double-density systems double the number of tracks
per side, e.g. on minfloppies from 35 to 77; others simply
pack more information into the same number of tracks. By
combining both of those technologies, a fourfold increase in
storage capacity is possible.

How does it work?

A disk-drive system is a sophisticated combination of servo-
mechanisms and control electronics. When a diskette is in-
serted into the drive, a spindle locates the center hole and a
motor brings the speed of the diskette up to 360 RPM. Then
the read/write heads are positioned over the first track, 00, by
the small index hole in the diskette.The heads are next
positioned to whatever location is desired by a seek operation.
The heads float over the tracks until the proper position is
found: then a head-loading coil pulls the heads down (loads
them) to the magnetic surface of the diskette. When the heads
must be moved to another location, they are lifted off the
media (unloaded), moved, and then loaded again.

There are many applications where it is necessary to store a

WRITE PROTECT
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FIG. 5—A FLOPPY DISK is almost fully enclosed in a jacket to protect the
surface from dirt and physical damage.

PLASTIC JACKET
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FIG. 6—A SOFT-SECTORED DISK, shown in a, uses one index hole to
locate the data on the surface of the disk. A hard-sectored disk, shown in b,
uses many index holes for the same purpose and is more efficient because
less computer memory is required for the system.

lot of information on disk. Frequently that can exceed the
storage capacity of a single diskette. For such applications,
there are other types of disk drives that do not have flexible
media. Those are called hard disks. A new type of mini hard-
disk that uses a technology originally developed by IBM has
Jjust recently been announced. Those disks are known as micro-
Winchester disks and they provide a phenomenal 6 megabytes
of storage on a 5%-inch hard disk. Prices for the disks are
expected to be in the $1500 range.

Computers can chit-chat. . .with a modem
Once a user gets used to working by himself at his personal
computer, it doesn’t take long for him to start thinking of
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communicating with other terminals, computers, or “‘in-
formation utilities.”” At that time, he is ready for a peripheral
called a modem (for MOdulator-DEModulator) which permits
digital informtaion to be transmitted over long distances via
phone lines.

Basically, a modem provides a means for a digital signal to
modify an audio signal so that the digital information can be
sent over the phone lines. On the sending end, the audio signal
is encoded, or modulated, with the desired information and at
the receiving end, it is decoded, or demoduated. The modula-
tion is generally done by a technique known as FSK (Fre-
quency-Shift Keying).

Connection of computer modems to telephone lines can be
direct or indirect. Indirect connections are done via an
acoustic coupler. The acoustic coupler has a cradle that holds
a telephone receiver, into which the electronic signals to be
transmitted are acoustically coupled. With an acoustic coupler,
the user must dial the phone himself and then place the hand-
set in the coupler.

With a directly coupled modem, the modem is connected
directly to the phone line and, with the appropriate hardware
and software, it is possible for the computer to dial numbers,
or answer phones, and then transmit the required data and
hang up.

The cost of acoustic couplers is generally about half the
price of hardwired modems because the acoustic devices must
then be connected to a serial interface, which generally more
than compensates for the difference in price. One of the most
popular acoustic modems is the CAT by Novation Inc., 18664
Oxnard St.. Tarzana, CA 91356. It usually sells for between
$150 and $199. The most popular direct connect modem for
the Apple computer is the D.C. Hayes Associates, Inc. (10
Perimeter Park Dr., Atlanta, GA 30341) Micromodem II,
which sells for about $400.

Computers can talk and play music

Computers operate from digital signals, a fact known even
to the novice. Thus it is startling to hear a voice or music
coming from a computer. Similarly, it is entertaining to watch
the reaction of an observer when the owner of a home compu-
ter commands his computer to do things with spoken words;
yet the observer, using the same words, cannot get any reac-
tion from the computer.

The ability to generate voice or music from digital signals is
called speech or music synthesis. Music is easier to generate
than speech, since a musical tone contains a fundamental
frequency and a series of harmonics. Speech, with its various
sounds and inflections, is generally a complex, non-repetitive
waveform that is more difficult to synthesize.

To generate a musical note, an algorithm is developed and
the computer is instructed on the duration and amplitude of
the signal. To form chords. a number of different tones are

MODEMS LIKE THIS allow computers to use the telephone.

combined. To generate speech, a variety of techniques are
used.One approach consists of feeding a microphone’s output
to a computer, where an analog-to-digital (A/D) converter
samples the waveform and converts it to digital signals, which
are then stored in memory. For adequate reproduction a high
number of samples is required, demanding considerable mem-
ory storage. For example, to reproduce four minutes of
speech properly would require almost 250K of memory—
enough to fill an 8-inch floppy disk.

Another approach to speech synthesis makes use of
phonemes, basic elements of speech, which do not corre-
spond to words or letters of the alphabet; instead, they are
sounds that can be combined to form words. That technique is
much more efficient in the use of computer memory. The
drawback is the somewhat unnatural sound that is produced.
Digitized speech output is available on the Apple II computer
with the Super Talker, which is a speech-output device pro-
duced by Mountain Hardware, Inc., 300 Harvey West Blvd.,
Santa Cruz, CA 95060. The price is about $400.

The new Texas Instruments 99/4 computer has a solid-state
speech synthesizer module that contains over 200 predefined
words in its vocabulary. When the operator types SAY 'DOG",
a bark will be heard from the computer’s self-contained audio
circuits.

In addition to talking, computers are capable of listening to
and understanding spoken words. A speech-recognition sys-
tem generally includes a microphone, a preprocessor, and a
feature extractor. When the operator speaks into a micro-
phone, the preprocessor analyzes the spoken word while the
feature extractor investigates any unique or unusual features
of the voice. The computer then identifies the word and stores
the information leading to the decision. That all takes place
during an initializing session called training. Once the system
has been trained, it will recognize those words on which it was
trained. Since the speech-recognition system has averaged
and stored the unique speech pattern of the trainer, it will
not always respond to the same words spoken by a different
individual. As such, it is possible to use it to identify individu-
als by voice only.

A variety of other devices used, too

In addition to those major peripherals, computer owners
often find need to purchase other devices to improve the
operation of their system. Those can range from filters for the
power line to accessory devices such as the Dara Dubber from
The Peripheral People in Mercer island, WA that makes it
easier for the TRS-80 to read computer tapes. R-E
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THE NEWEST AND FASTEST-GROWING UTILITY TODAY IS THE
“*‘information’’ utility. Many modern philosophers and edu-
cators claim that information is power. The more you
know, the better you can plan. The faster you can predict
will determine your success as a student, businessman and
professional. .

Top performing corporations have been using large and
expensive computers for years to increase their lead over
competitors; they make use of their “‘information utilities’’
to power their growth. And now, the home computer owner
can have access to the same type of computing power so
that he can search legal documents, track down news stories,
reserve airline or theater tickets. identify stock market
prices and trends, research term papers, pinpoint govermn-
ment research projects—all without leaving his home. Low-
cost timesharing is available now from Telecomputing Cor-
poration of America's (TCA) The Source, CompuServe’s
MicroNet and Lockheed’s Dialog. The information utilities
are here now, at a modest cost, ready for the home com-
puter owner to ‘‘plug-in’’ and draw upon enormous stores of
information.

Software is the key

Only five years ago, home computers hardly existed,
except in the basements of serious hobbyists. Estimates for
1980 run to $1 billion in retail sales...that’s growth! Although
the cost of the computer hardware has dropped consider-
ably, much of the credit for the rapid surge is due to the large
number of programs, also known as software, available from
a large number of suppliers.

No longer is the home computer market limited to the
serious computer buff who can tailor his software to match
his hardware limits; now, a novice can purchase a low-cost
home computer, spend a half hour wiin a carefully detailed
instruction manual, connect all the pieces together, plugin a
tape or disk drive and proceed to run a program. Within
hours he can lose all his hangups and fears and write his own
simple programs. That’s fine—what next?

The new owner of a home computer can store names, ad-
dresses and phone numbers of friends, do regular mailings to
customers of his small business, prepare his weekly payroll
and other business chores. His wife can keep recipes in the
computer’s memory and balance her checkbook. His chil-
dren can play games with the computer and use it to learn
spelling, math and many other subjects.

Lots of fun, lots of record keeping and lots of choices to
keep the new ‘‘toy’” busy. But what next?

What's next is time-sharing, or the capability to connect
the home computer with huge data banks or ‘‘information
utilities.”” A home-computer owner can literally plug into a
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Even the largest personal computer has
its limitations. You can get around
these, though, by using the information
utilities offered by several services.

vast library, a huge newspaper network or other large stor-
age banks of facts, data and information. Until now, only
major corporauons or large government agencies could af-
ford to store and gain access to such data banks. Now, large-
scale computer-systems houses are making their data banks
available to the home computer owner during off-peak
hours. It makes sense—the data is there anyhow, so why not
offer it at low cost during hours when the demand is low?

Furthermore, communications between computers offers
an attractive alternative to the faltering U.S. mail service;
electronic mail is another service provided by information
utilities.

Getting on line

It's not difficult to avail yourself of these information
utilities. Assuming that you are already the owner of a home
computer, what you must add is a device that will convert
digital output signals from the computer into audio tones
that can be sent over the phone lines and, in some cases. a
serial interface (more about that later) to allow you to con-
nect this device to the computer.

Actually, you do not even need the complete computer,
but can get by with just a computer terminal—the separate
keyboard and video-display unit used to get information into
and out of most large, and some small, computers. Using
your own computer, though does have its advantages.

Because the computer is programmable, you can instruct
it to communicate with one of the networks even when you're
not around.

To give one example, suppose you want to get the closing
Dow Jones averages hot-off-the-wire, but will not be able to
do so yourself when the news is fresh. You can instruct your
computer to call up the appropriate computer at a specific
time and ask for that information. When it is received. your
computer can either store it in its memory, to await your
return and instructions, or can automatically transfer it to a
more permanent storage medium, such as a floppy disk,
where it will be permanently retained, perhaps as part of a
data base you’ll use yourself to compile a monthly average
of closing prices.

In another instance, you might program the computer to
answer the phone when it rang and, if it detected a computer
at the other end of the line, to respond to the effect that you
were not there at the moment but that it would be glad to
take a message for you that the other computer cared to
leave. You could even. if you were anticipating a message
from someone over one of the networks, have a message
waiting for him in your computer's memory, to be trans-
mitted when he called.

The device that actually takes the information from the



computer and sends it over the phone line. or receives the
incoming information and translates it into a form that the
computer can use. is known as a modem (MOdulator/ DEMod-
ulator. Modems can be divided into two categories. There
are acoustically-coupled, and all-electronic modems.

The acoustically-coupled kind ties the computer into the
phone line without any direct connection to the telephone
company's equipment. It is designed to accept a telephone
handset and to link the computer with the phone equipment
through a built-in microphone and speaker, using sound,
rather than electricity as the medium. The other end of the
acoustic coupler is connected electrically to a serial pori—
sometimes referred to as an RS-232 interface—of the com-
puter.

What's a serial port? Most small computers come with a
parallel port, generally used to connect to a printer. This is
fine, as long as you have at least eight wires—one for each of
the eight bits that make up a single ASCII character. Tele-
phones, however, use only one line. Therefore, the bits must
be arranged to travel in single file—or serially—rather than
in parallel. That is the function of a serial port and, if your
computer is not equipped with one, it can usually be ob-
tained through the computer’s manufacturer. And, if he
does not have one available, there’s sure to be someone else
who does sell such an interface that will work with your
setup.

Acoustic couplers, though, require you to be present to
answer the phone and to place the handset into the coupler.
There's a more elegant method.

The other type of modem is the all-electronic one which is
permanently connected directly to the phone line. This
means that it can easily be programmed to work under com-
puter control—to answer the telephone automatically, to de-
termine whether there's a computer at the other end of the
line, etc. It can also, in many instances, dial a number under
the computer’s direction, as would be the case in the Dow
Jones example given above.

This type of modem is usually connected to the computer
more directly than through a serial port, because of the
complexity of its functions. Telephone company regula-
tions may also require that a special coupling device be
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Carter attacks Reagan tax proposal

By HELEN THOMAS

UPI White House Reporter

LOS ANGELES (UPl) _ President Carter today attacked Ronald Reagan's
tax cut proposal as irresponsible, inflationary and impossible to carry
out without cutting federal secial services.

For his first public comment on the tax-reduction proposal made by
his prohable Republican opponent for the presidency in Movesber, the
president flew to the former California governor's home state.

He told a meeting of the Mational Education Association, which has
stronqly supported Carter's campaign, that Reagan's sungested $36
billion tax cut is “a classic free lunch _ something for nothing.

“That kind of hasty offer can only be Talled by one word _
irresponsible,® the president said.

“It is sheer deception to promise the American pecple that we can
have this enormously expensive and unfair tax cut  that we can
dramatically increase defense spending™ and still maintain social
programs, he said.

Carter did not mention Reagan by name but press secretary Jody
Powell made it clear the president was directing his remarks at Reagan
and other GOF tax-cul proponents.

Powell also told reporters Carter has not made up his own mind
about a tax cut, but has agreed to work with House and Senate Democrals,
who want to pass their own _ lesser  tax cut to rival the Republican
proposal. =

Carter was met at the airport by California Gov. Edmund Brown Jr.,

a former rival for the Democratic presidential nomination. Brown praised
Carter's cooperation with California officials and said there is no
hostility between the two men.

Arewn has not endorsed Carter. Asked whether he would, Brown
replied; “Not this morning ... It's not the appropriate forum for
that."

The trip, which will be partly paid for by the Carter-Han
WE ARE [N STORY 13
TYPE "B* "R™ "N" "5" OR "G" AND A STORY NUMBER
QuIT

_ carter attacks reagan tax

THE NEWS, even before it's “hot off the wire,” from UPI, via The Source.

added between this type of modem and the phone line, to
prevent any possible interference with normal telephone
functions. Many modems have such a coupling device built
in.

In all cases, special software will be needed—at the very
least to enable the computer to communicate via its serial
port. Software for the more sophisticated modems is gen-
erally available from the modem’s manufacturer to work
with your particular computer,

The Source

An inexpensive information retrieval system, The Source,
can be tied to a personal computer through a modem, as
just described, and a toll-free telephone line. Whether you
own an Apple, Pet, TRS-80, Heath, Exidy, Atari or other
computer, you can gain immediate access to United Press
International (UPI) newswires, the New York Times Con-
sumer-Data Base. airlines schedules and reservations, res-
taurant and wine guides, tax tables, computer games and
electronic mail—and that’s just for openers.

The Source is not a novelty or game to while away leisure
time, although games and educational courses are part of the
network. It is a low-cost computer service that provides the
hobbyist, student and small-businessman access, through
time-sharing, to an enormous information network. The
system is offered by Source Telecomputing Corp., a sub-
sidiary of Telecomputing Corporation of America, 1616
Anderson Rd., MclLean VA 22102.

How cheap is this service? Would you believe only $2.75
per hour during non-prime time (6 PM to 7 AM, Monday
through Friday; all day Saturday and Sunday) and $15 per
hour during prime time? An initial $100 hookup charge in-
cludes a user account number, a secret password (which can
be personalized) and a local toll-free telephone number to
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access The Source in areas where there are a lot of members.
In areas with only a few members, it may be necessary to
dial long-distance. To illustrate cost in another way, a user
with a 300-baud modem (which sends out 30 characters per
second) could get as many as 200,000 characters of data-base
information for only five dollars. The subscriber can have
billing charged to any one of several credit cards including
American Express, VISA, and MasterCard (formerly Master
Charge).

Get the news while it's hot

UPI's network extends to more than 7000 news-service
customers who print newspapers, magazines and market
reports based on timely input. Let’s see how a college senior
with a personal computer could benefit from The Source.
Assume that he has to prepare a term paper on the political
strain between the U.S. and Iran.

As a subscriber to The Source, the student would request
UPI and then be queried by the computer on whether he was
interested in National (N), Regional (R), State (S) or Federal
(F) departments; next whether General (G). Business (B),
Sports (S) or Miscellaneous (M) news categories. After
National (N) and General (G) selections were made, the
screen would request a key word or search phrase to identify
the request to review U.S.—Iran news stories. The Source
would then indicate the number of stories available within a
selected time period (week or month) and allow the sub-
scriber to scan the first paragraph of each story; if the entire
story is required, just a simple keyboard command would
display it on the screen. Thus, within minutes, and without
leaving his room, the student could access UPI’s filed stories
and prepare a factual, timely paper. How timely? A story on
a major political move in Iran filed in Teheran would reach a
Source subscriber within two minutes of its initial trans-
mission. A fast-reaction newspaper would carry the story
perhaps hours later. Thus, our college senior could submit &
term paper to his professor during an afternoon class and
discuss items that might be covered in the next day’s news-
paper! A clever student could earn many an A with such a
masterful ploy.

What’s happening back home

A novel form of news coverage offered by The Source
is called UPI Newshare, to deliver local news items gen-
erally considered insignificant for the National, Regional, and
State categories.

For example, if your hometown lost the Little League
Championship, the story would hardly be picked up by the
major UPI network. However, with Newshare, local news-
papers will be adding their stories to the UPI computer.

Users of The Source would have quick access to local news
without waiting days for delivery of their old hometown
newspapers. And think how easy it will be to keep up with
news of old friends just by tapping a few keys on your home
computer.,

Neither rain nor sleet...

Have you reached your threshold of tolerance for exces-
sive delays in mail delivery? Electronic mail is just one of-
fering of The Source. Not only can time of delivery be con-
siderably compressed, but two-way message exchange is
possible at modest costs.

Electronic mail can be ‘‘delivered’ in three ways. The
simplest method allows one subscriber to send a message at
30 characters per second to another subscriber’s *‘mail-box’,
where the second subcriber's terminal indicates Mail Call.
When the second subscriber types MAIL on his keyboard, the
message ‘‘mailed’’ to him will appear on the CRT.

A two-way message exchange is possible between two
subscribers in the CHAT mode. Finally, a message can be
sent from a subscriber to a non-subscriber via Datapost, a
service competitive with Mailgram. Datapost is a service of
TDX Systems Inc., and receives the messages at its center
located at O'Hare Airport in Chicago; the messages are then
converted to hard copy and sent on express flights for next-
day delivery in cities around the country. Cost? Only 75-
cents-a-message additional charge above The Source and
telephone line fees.

MicroNet

MicroNet, a service of CompuSery Inc., permits per-
sonal computer owners in 175 major cities in the U.S. to ac-
cess their large DEC K1-10 and K1-20 central processors in
Columbus, Ohio. The MicroNet system offers (1) a variety of
computer programs on a time-sharing basis, (2) the ability to
expand the potential of the personal computer, (3) a means to
buy and sell software through the MicroNet Software Ex-
change, (4) a Feedback feature to contact MicroNet head-
quarters at no charge, and (5) nationwide contact via its
National Bulletin Board and Electronic Mail capabilities.

The personal computer service is only available during off-
peak hours, 6 PM to 5 AM weekdays and all day Saturday,
Sunday and holidays. MicroNet may be accessed via local
telephone service from more than 175 major metropolitan
areas. The service costs $5 per hour connect-time in over 30
proprietary cities; an additional $2 per connect-hour sur-
charge is added for customers using MicroNet from TymNet
network cities. (TymNet is a telephone-interconnect network
between MicroNet and several major cities. Thus, if you live
in one of these major cities and you use TymNet, you will be
billed for local phone calls when accessing MicroNet.) The
initial fee is $9; however, the first hour of use is free, thus
reducing the cost by $5.

Among the programs in the MicroNet library are (1) BASIC
with double precision, linking capability, file-to-file sorting
and a debug mode, (2) FILGE (for File Generator and Edi-
tor) which has powerful text-manipulating capabilities, (3)
FINTOL for solving financial problems, and (4) MicroQuote
to provide rapid access to information on securities traded on
exchanges and over-the-counter, FORTRAN, APL , and Pas-
cal are also available.

Become a Wall Street wonder

Over 32,000 stocks, bonds, and options are available in the
MicroQuote database. Trading information is updated daily
and, for the analyst who relies on charting historical data,
prices and volumes are available back to January 1, 1968.
Press the buttons with the MicroNet system and you can im-
mediately become informed on your favorite stock’s cur-
rent and historical prices (high, low, and closing), dividends,
earnings per share, ratings and shares outstanding. If bonds
are more to your liking, you can obtain information on yields,



maturity dates, option information, Moody's ratings and ex-
ercise prices.

Cost for the use of MicroQuote is $5 per hour of connect-
time, a per-access fee of §1 for each use of MicroQuote, plus
additional transaction fees based on the amount of informa-
tion requested. For example, if you requested a list of 25
issues, a 25-cent charge is applied. Daily, weekly and monthly
price and dividend sets cost 5. 10 and 25 cents for each set,
which supplies date, volume, high/ask, low/bid and close
prices. If you wanted to examine a particular stock issue in
detail, the charge would be $1.25.

A wide assortment of games—Space War, Star Trek,
blackjack. chess. golf, craps, and football—is also available
to keep the subscriber entertained.

MicroNet users are permitted to store up to 64 kilobytes of
their own data on the system. However, those files must be
accessed at least once every seven days or they will be deleted.

An interesting and innovative service offered by MicroNet
is the opportunity to market software via the personal com-
puter through two approaches. The first approach is for
software guaranteed by CompuServe, MicroNet's parent.
Vendors will sell their tested software to CompuServe on a
direct or royalty basis. A user finding this particular software
beneficial to his business or interests can test the program on
MicroNet and then purchase it using his credit card. The pro-
gram would then be downloaded from CompuServe’s main-
frame to the personal computer. In a second approach, users
will have an opportunity to test programs available from soft-
ware retailers. In this case, CompuServe will act as a retail
outlet, renting space on its network to software merchants.

A Feedback system is available for subscribers who desire
user guides and reference manuals for MicroNer programs
that are not self-documenting.

Electronic mail

MicroNet’s electronic mail system relies on a bulletin-
board format. The user places a message on the bulletin
board using his personal computer. But, unlike other bul-
letin boards, on this one. only the person to whom the
message was addressed can receive it. Subscribers using
this mode must scan the bulletin board as they enter the
system to see whether any messages have been posted for
them.

A variation of personal-computer CB is also available from
Micronet. A subscriber offers his **handle’ or nickname and
selects the channel he wishes to participate in. He is then in-
formed of the number of other subscribers on the same chan-
nel and can then choose merely to *‘listen’ via his CRT dis-
play or to take an active role. Needless to say, a crowded
channel on a computer display is as unintelligible as a group
chatting over a jammed CB voice channel.

To join the MicroNet set, you add a modem to your per-
sonal computer and set it for 300 baud. Request and return a
service application to CompuServe's Personal Computing
Division, 500 Arlington Center Blvd., Columbus, OH 43220.
Your VISA or MasterCard credit card number is requested.
You will then receive by return mail a user kit containing a
user identification number, a secret password, a local net-
work telephone number (if there is one) and basic documen-
tation of the MicroNet system. Then to make life easier for
you and to achieve compatibiltiy between the MicroNet
system and your personal computer, a MicroNet Executive
program is loaded into your computer at no charge. Billing
for connect time, other surcharges, and any software pur-
chases will be done through your charge card.

Lockheed’s Dialog

Lockheed’s Dialog, started in 1972, now provides access
to over 100 databases which cover subjects including science,
technology, literature, arts, business and finance. A sub-
scriber can search over 40 million records including magazine
articles, conference proceedings, legislative documents,
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SOME OF THE SERVICES offered by The Source to users of personal
computers.

technical manuals, patents, newspaper articles, directories
and dozens of other sources.

Put another way, Dialog offers the equivalent of a vast
library to the owner of a personal computer to use in the
comfort of his home.

What are the costs? There are no startup, no initiation, or
monthly fees. You pay only for the time on the system plus
the communications-lines fees. For example, if you were re-
searching a paper on Computer Programming and Computer
Systems, vou would access INSPEC (which includes Physics
Abstracts, Electrical and Electronics Abstracts and Com-
puter and Control Abstracts); the cost would be $55 per on-
line hour. If you were interested in a specific government-
funded research and development program, you would
browse through the NTIS (National Technical Information
Service) which has a fee of only $35 per on-line hour. Accord-
ing to Lockheed, a typical search might require 10 to 15
minutes time for a cost of $10 to $20. This includes TymNet
or TeleNet charges.

When you think about it, it's a fantastic bargain. The data-
bases include periodicals going back ten years or more, with
the most current issues available. Think of the time, gas. and
parking fees involved in visiting your local library to search
through their files manually. When vou locate the specific
items, the librarian would require additional time to locate
some of the outdated material (if the library is large enough to
maintain a lengthy file of the publications you require).

An active training program is available for new users at a
cost of $65 per person for a one-and-a-half day session and
$25 for a half-day refresher course. However, whether you
sign up for these courses or not, you will be entitled to re-
ceive a credit of up to $100 for practice time. (Communica-
tions costs are not included.)

To initiate service with Dialog, an order forin may be ob-
tained from Lockheed Information Systems, Diclog Market-
ing, 3251 Hanover Street, Palo Alto, CA 94304. There is no
minimum amount of on-line time to be contracted for and the
service may be cancelled by the subscriber upon 30 days
notice. During the first month of service, up to $100 will be
credited towards search efforts since training will be taking
place. Dialog service is available 110 hours a week, from
Monday to Saturday.

Just a sampling of the subjects comprehensively covered
by the Dialog databases includes: accounting, acoustics. ad-
vertising, aerodynamics, agricultural engineering, aircraft,
anatomy, art and art history, astronomy, banking, biology.
biophysics—and that's only part way through “B', With
your home computer linked to an enormous on-line system
such as Dialog, you have access to a vast library that would
be the envy of a multimillionaire! R-E
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Computers cannot act on their own—they have to be told what to do.
Here’s a discussion of several of the languages used to instruct them.

IF YOUR RICH UNCLE PASSED AWAY AND LEFT YOU A MULTI-
million dollar IBM computer, it probably wouldn’t do you
any good (unless you sold it). All you would possess would
be a well-designed piece of computer hardware unless he
also left you the software (programs) to tell the machine
what to do.

The computer is a machine. It doesn’t understand the
English language. Yet it is capable of performing an end-
less number of tasks, involving lengthy calculations and
complex procedures. And the computer can respond to
a computer language, so the obvious step is to develop a
language that can be understood by humans and somehow
converted to the language a computer can follow.

A computer program is a set of instructions that tell the
computer what to do. A computer language defines the
rules of grammar and vocabulary for writing instructions.
If you don’t follow the rules, the computer cannot under-
stand the instructions, and it will be unable to perform its
assignment.

A statement, or instruction, in a computer program, is a
string of elements from an alphabet that includes letters,
digits and symbols. A set of rules, or syntax, establishes
the form of each statement which conveys a specific oper-
ational meaning or semantics. Thus a computer language
includes the alphabet, syntax and semantics.

Computer languages in use today can be grouped into
three broad categories: machine languages, assembly lan-
guages, and problem-oriented languages. Both machine
and assembly languages are considered low-level languages
while a problem-oriented language is concerned high level.

Machine language

The most elementary language is machine language
since it is the only language that the computer understands
directly; any other language is ‘‘foreign’’ to the computer
and thus it will not recognize or execute proper commands.
Machine language is written with the computer’s hard-

~ ware or design configuration in mind so the programmer

must be well aware of how the machine works. Because
the vocabulary and grammar rules are rather limited, ma-
chine language is considered simple. However, because
of the limited vocabulary, a fairly long program is required
to lead a computer through a relatively simple assignment.

A machine-language program consists of a list of instruc-
tions in binary form to direct the computer to perform an
operation or a series of operations such as add, multiply,
read, write, or store. For the programmer’'s convenience,
decimal, octal, or hexadecimal numbers may be used and
then converted into binary numbers inside the machine.
The operation to be performed is given by a code that di-
rects the computer to perform a specific operation and also
supplies the operand, which is the quantity to be operated
upon. Instructions in machine code are binary numbers, not
letters or words. A series of binary numbers representing
a very small part of a machine-code program would look
something like this:

Operation Code  Operand 1 Operand 2
01011001 01001100 11011010

To perform a simple addition of just two numbers would

involve the above listing of 1's and 0’s, in the binary lan-



guage that makes the computer perform. Imagine the
enormous sequence of 0’s and I's required to perform a
complex calculation!

Obviously, the computer programmer who attempts to
prepare a lengthy program in machine language will be
prone to making errors since it is a tedious and tiresome
task. The task is somewhat lessened with the aid of an
octal or hexadecimal program that accepts the program-
mer’s inputs in octal or hexadecimal (special numbering
systems that are more intelligible to humans than binary)
and converts them to binary.

The advantages of machine-language programming are
(1) the ability to instruct the computer directly and (2) the
low requirement for supporting software or memory. The
disadvantages include (1) the need for the programmer to
have full awareness of the machine's hardware structure,
(2) the lengthy and tedious effort involved in writing the
program and (3) the lack of flexibility in using a program
written for one computer on another type. For example,
a machine-language program written for a Motorola 6800-
based computer cannot be applied, without extensive
modifications, to a computer using an Intel 8080 CPU.

Perhaps the greatest drawback to machine-language
programs is their lack of intelligibility to non-computer
users. A detailed machine-language program, with its
lengthy series of 0’s and 1’s—or even their octal or hexa-
decimal equivalents—has no meaning to the student, en-
gineer, businessman, or layman eager to apply the com-
puter to his specific applications. Indeed, even a profes-
sional machine-language programmer has quite a task
keeping track of the meanings of the machine code.

Assembly language

To make computer programs easier to comprehend, sym-
bolic languages were developed. Such a language makes
use of letters or names for instructions, data and addresses.
These names or “‘mnemonics’’ refer to the terms they
represent so a computer user can, by association, relate
the term to the function. An example of mnemonic sym-
bols in everyday use is DOD for Department of Defense
and IRS for Internal Revenue Service. Only three letters
are used as shorthand identification, yet most people
know immediately what they represent.

Not all instructions are as easy to remember as ADD,
SUB, or AND. But it is not too difficult for the program-
mer to associate LA with *“‘load the address’’ or P to punch
a card. Such use of symbolic code rather than a lengthy
string of ones and zeros was the first major step to bring
computer-programming capability to the non-professional
programmer. If we wanted to have the computer calculate
X= A+B, where A=3 and B=5, in assembly language,
we would use the assembler instructions listed in Table 1.

TABLE 1
Location|Operation|Operand 1| Operand 2 Comments
Begin LDA REG 6 B Load B into regis-
ter 6
ADD REG 6 A Add A to register 6
STA X REG 6 Store register 6
at X

The symbolic instructions listed in Table 1 would be
translated into machine-language form by the assembler.

Now a non-professional programmer can write what’s
known as a source program, using symbolic language,
with instructions or statements to guide computer activ-
ities. Next, a processing step is required to translate the
source program (easy for a human to write and under-
stand) into an object program, which is a machine-language
program that the computer can understand. The program
that accomplishes this task is called a translator. Its out-
put, the object program, is what the computer requires to
direct its operation.

The grammar of assembly language is similar to that
of machine language but the vocabulary is different. Since
a computer is still being directed, the operations available
and the sequencing are unchanged. However, mnemonics,
rather than numbers, are used in preparing the program.

Symbolic languages make computer-program prepar-
ation easier, since terms, rather than numbers, are used to
relate to the problem-solving needs.

A profound advantage of symbolic language is the ability
it gives one type of computer to process programs written
in many different languages, provided a translator pro-
gram is included with each language. This means that one
computer can handle programs written in either BASIC
or FORTRAN (to be described later), as long as a separate
translator is available to convert each into the computer’s
machine-language code.

This first step to make programming a bit simpler is
called assembly language, machine-oriented language, or
low-level programming language. Although symbolic
notation makes program-writing easier than straight binary
coding, it takes about as many symbolic instructions to
write a program as machine language does. Stated another
way, there is a one-for-one conversion of language instruc-
tions. Thus, the assembly-language programmer still must
write lengthy instructions and must be familiar with all the
peculiarities of the computer he is programming. For com-
plex programs, many of the abbreviated mnemonics will
not take convenient comprehensive form and will require
extensive commentary to keep track of all the definitions
of terms.

The translator that converts the assembly-language
(source) program into the computer object program is
called an assembler and is usually located in the com-
puter’s memory. As the source program, written in sym-
bolic language, is entered into the computer, the assem-
bler converts each symbol into machine-language form
(or the object program). At this stage, the computer is
only recording the object program in its memory, or onto
punched paper tape, magnetic tape or disk. When the
translation task is completed, the object program can be
entered in its entirety into the computer; now the com-
puter can understand the instructions and data, and can pro-
ceed to execute the program.

Assembly language is an improvement over machine lan-
guage, but is still machine-dependent. Every type of com-
puter requires its particular assembly language.

Problem-oriented languages

The next step in program design makes the computer
hardware (and type of computer) relatively unimportant
with respect to the task to be performed. This type of lan-
guage is known by such names as: ‘‘problem-oriented,”
‘‘procedure-oriented,”” or, simply, ‘‘high-level.”” It ap-
proaches the programming problem from the viewpoint
of the goal to be achieved, rather than the specific machine
that will achieve it.

Broadly speaking, there are two types of high-level
language—compilers and interpreters. Compilers will be
considered first.

A compiler allows a program to be written in English-
like terms and translates it directly into machine language.
With it, a single statement, such as “‘PRINT,’’ can cause
a whole series of machine-language instructions to be
executed. From the human point of view, a compiled lan-
guage is much more efficient than assembly language.

As with an assembler, the compiler first translates the
source-language program into an object program before
running it. A program, that originally has been written using a
compiler cannot be run unless the entire program (or a com-
plete section of it) has first been translated (compiled) into
machine code. Here's how a program would be compiled on
a large computer system (smaller systems use floppy disks
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rather than punch cards):

First the program is laid out, and debugged to the great-
est extent possible (getting the bugs out of an already com-
piled program is not the simplest task in the world), using
coding sheets. Then, assuming that a punch-card system
is being used, a keypunch operator punches or codes one
card for each line on the coding sheet. The complete set
of such cards is called the ‘‘source deck."’

Then, with the compiler already in the computer’s mem-
ory, the program is fed into the computer one card at a
time. After all the cards have been fed in, the program is
compiled, and a new set of cards, containing machine-lan-
guage instructions, is generated. This set is known as the
“‘object deck.” Since one ‘‘source’” card may require
several machine-language instructions to be carried out,
the object deck contains many more cards than the ori-
ginal source deck.

After compilation, the code from the object deck is
loaded back into the computer, and the program can be
run.

The other type of high-level language we'll discuss is
the interpreter. Most of the BASIC's used with small com-
puter systems are interpreters. Interpreters, like com-
pilers, allow programs to be written in an English-like
form, but operate somewhat differently internally. The
most significant difference is that no compilation takes
place and that the source code is always accessible.

An interpreted language translates instructions into
machine language as the program executes—in real time—
rather than *‘predigesting’’ them all at once, as does a
compiler. Because an interpreter is constantly ‘‘inter-
preting’’ (or translating) as well as actually executing the
program, it tends to run more slowly than a compiled lan-
guage. Furthermore, the interpreter retains no memory

‘of what it has interpreted so, even if it has already executed

a certain routine a hundred times, it must interpret it anew
when it encounters it for the hundred-and-first. This makes
for an even greater reduction in speed.

Interpreters have their advantages, though. Because
you are always working with source code, it is simple to
modify a program should a change be necessary. A pro-
gram can even be stopped while it is running, altered, and
the run continued. This is an impossibility if you are using
a compiled language. Also, while a compiled program
may occupy much less memory than an interpreted one,
the compiler itself may take up so much room in a small
computer that it would leave little or no memory space for
the program it was intended to run.

Machine and assembly languages are designed to match
specific computers, and bear no relation to the applica-

tions the computers are intended to perform. Problem-
oriented, or high-level, languages disregard the hardware
aspects of the computer and concentrate instead on the
applications. To simplify programming, it was desirable
to develop different languages for different applications.
Languages have been developed for mathematical and
scientific needs, for business procedures, for text editing,
and for other specialized needs. Only one problem-oriented
language has been developed as a universal language to
replace all others: the IBM PL/l or Programming Lan-
guage/1.

The premise was that scientists, businessmen, engineers,
and computer experts could program nearly everything
they needed with this language. Unfortunately, the lan-
guage is so complex that few programmers can handle it.
Secondly, a powerful computer is required to use the pro-
gram. And finally, it turns out that the scientific program-
mer using PL/1 involves himself only with the scientific
portion while the business programmer only identifies with
the business section. It may well be that the goal of an
ideal computer language is not unlike that of a universal
language for speech around the world. Wouldn't it be con-
venient to have one language spoken and written through-
out the world? No need for guide books, language-phrase
books, language courses for the travele—but as obvious
as the need appears, the prospect of a universal language
is far distant. So too, perhaps for a universal computer
janguage.

Advantages of high-level language

What are the advantages of high-level languages? Pro-
grams are shorter, easier to write, and debugging (locating
errors) is simplified. Programs written for a particular
application can be supplied to users around the world,
regardless of the computer they have, as long as a compiler
or interpreter is available for the language used. And, of
course, there is no need for the programmer to be con-
cerned with the inner workings or details of his computer’s
hardware or machine language.

Then why are low-level assembly- or machine-languages
still in use? High-level languages require considerable
memory and programs run slower since a translation pro-
cess is involved between the human-oriented and machine
language. Often the compiler is expensive and requires a
large amount of memory. If an interpreter is used rather
than a compiler, translating each statement and executing
it, less memory is required. The tradeoff is a loss in effi-
ciency since translation must be performed every time the
user runs the original program.

Which is best? For the non-professional programmer,
high-level languages are much simpler to prepare and use;
programs are relatively easy to comprehend from the
symbols involved. Assembly and machine-language pro-
grams, when properly prepared, can make the computer
perform faster; also, programmers familiar with the par-
ticular strengths of a computer's hardware can make the
computer “‘do tricks’' and thus operate more efficiently
than would be possible with general-purpose high-level
programs. Even today, assembly and machine languages
offer efficiency unmatched by high-level languages.

Popular high-level languages

High-level languages, or problem-oriented languages,
can be general-purpose, or can be specifically tailored for
applications such as engineering, education, banking or
process control. Over a thousand languages are in exis-
tence, some used only by a handful of specialists and others
enjoying widespread use by a large number of computer
users.

Among the most popular computer languages are:

ALGOL (Algorithmic Language}—a math and science

language in common use in Europe.



APL (A Programming Language)—a language to handle
long strings of numbers or letters with ease.

BASIC (Beginner's All-Purpose Symbolic /nstruction
Code)—a language developed to introduce students to
computers; simplicity and ease of use highlight this lan-
guage. Widespread use with personal computers.
COBOL (Common Business-Oriented Language)—the
original language designed for the non-professional
programmer for business, rather than scientific, appli-
cations.

FORTRAN (Formula Translation Language}—Probably
the most widely used language. Although originally in-
tended for scientists, it is in widespread use for business
applications.

LISP (List Processing)—a language developed by a group
at MIT to handle list processing. Lists are finite sequences
that can appear in a large variety of structures in the form
of numbers, letters, or even computer words.
Pascal—an extended version of ALGOL developed for
teaching structured programming to students.

PL/1 (Programming Language/7}—a complex language
combining the advantages of COBOL, FORTRAN, and
ALGOL. The language contains more features than any
other language; however, because of its complexity, it
is difficult to learn and apply.

RPG (Report Program Generator)—a language for re-
guesting and defining reports.

Languages in detail

Wouldn't it be ideal if all computers understood instruc-
tions written in the English language? Yes, it would, but
there would always be problems. Human languages are
extremely complex and yet imprecise. Words don’t mean
the same thing to everyone. For example, “‘watch’ may
indicate ‘“‘observe’’ to one person and ‘‘timepiece’’ to
another. With computers, words and instructions must be
exact, without ambiguities to confuse the computer.

High-level, or problem-oriented, languages are a good
compromise for efficient communications between humans
and the computer. It has been estimated that well over
1,000 high-level languages have been developed; perhaps
200 enjoy some form of popularity.

Why so many languages? High-level languages are in-
tended to handle problems and thus deal with a multitude
of applications. While many languages have a rather broad
appeal and application, there always seems to be a reason
for programmers to develop a specific language for a spe-
cific need. There are high-level languages, for example,
exclusively tailored for numerically-controlled machine
tools, electronic circuit design, hydraulic system analysis,
graphical analysis and other such specialized applications.

ALGOL

ALGOL (Algorithmic Language) was developed in the
mid-1950’s for scientific and mathematic applications.
ALGOL is much more popular in Europe than in the U.S.
and is well respected as a powerful language capable of
handling very complex programs.

One version of ALGOL of particular significance is
the *‘publication’’ version which many computer scien-
tists use to describe new programs they have developed.
Thus, there are many programs published in ALGOL even
though the program authors or potential users do not have
the sophisticated hardware to run or test the programs.
The publication version of ALGOL is based upon the type
faces generally available to printers and thus includes up-
per and lower case letters, methods to indent lines, and
bold-face type.

The language’s power and versatility are assets which
are hampered by the need for a relatively large, slow, and
expensive compiler. Programs in ALGOL are separated
into blocks, with smaller called-subroutines or procedures.

APL
In 1960, Ken Iverson of IBM developed APL (A Pro-

gramming Language) as a notation for describing algo-
rithms. (An algorithm is a prescribed set of well-defined
rules or processes for the solution of a problem in a finite
number of steps.) Based on a series of symbols for logical
and mathematical functions, APL is easy to learn and
requires relatively few characters to define complex oper-
ations. It is used in applications ranging from complex
mathematical and scientific problems to text editing and
computer-assisted education.

APL’s major attraction is its powerful problem-solving
capability coupled with a high degree of interactivity. This
allows top-level managers, such as businessmen and financial
analysts with key decisions to make, to ‘‘have a con-
ference'’ with their computers using APL. Since the lan-
guage is easy to learn and use, these busy managers do not
require extensive training nor added staff to handle the
program.

APL makes use of several unusual symbols, such as an
upside-down T, and thus special terminals are required for
APL to put these symbols into the machine. APL is not a
scientific language, but is considered more of a manipu-
lative language for handling long strings of numbers or
letters;it’s ideal for text editing. The text of an article or a
book can be fed into a computer using an APL program;
the manuscript can be rewritten or altered with spelling
corrections or hyphenation, and then retrieved from the
computer in its new format. Many modern automated
printing and publishing firms use APL for such automatic
typesetting applications.

APL, as well as BASIC, are languages based on inter-
preters rather than compilers. This means that programs
can be written, tested and debugged rapidly.

The APL language is used by large firms as a powerful
analytic tool for long-range planning.

BASIC

BASIC, Beginner's All-Purpose Symbolic Instruction
Code, was developed at Dartmouth College in 1965 as a
language for introducing students to computer science.
The project was supported by a grant from the National
Science Foundation and was managed by Professors
Kemeny and Kurtz. BASIC was originally intended for
use on a time-sharing computer.

The object of the project was to come up with an easy-
to-use computer language; its success has made it the most
popular language among non-professional programmers
and computer hobbyists. It is a language intended for an
amateur programmer who has a problem, wants to use
a computer to solve it, wishes to prepare his own program
rather than hire a programmer, and doesn’t have a large
budget.

A major advantage of BASIC (and APL) over other
languages is its use of an interpreter rather than compiler.
Programs prepared by an amateur can be inspected, modi-
fied, debugged and corrected without tedious recompil-
ation. BASIC can accept program changes with a minimum
of effort on the part of the programmer. Another advan-
tage of BASIC is its interactivity.

BASIC is easy to learn because it has a limited vocabu-
lary compared to FORTRAN, COBOL or other popular
languages. The primary statements are arithmetic, pro-
gram control and input/output. Every language consists
of a set of characters; BASIC uses the 26 letters of the
alphabet, all ten decimal digits (0 to 9), and fewer than two
dozen additional characters (arithmetic operators, punctu-
ation, etc.).

Here are some of the fundamental rules that were estab-
lished in the original Dartmouth BASIC:

e A line can include only one statement.

e Each statement must include a line number followed

by a keyword.
e Statements or instructions are performed in order of
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line number.,
e A BASIC program must be completed with an END
statement.

A keyword indicates the type of instruction such as LET,
PRINT, DATA, END, OR REM. REM (for REMARK)
is a comment to inform or remind the user of the program
content but is not acted on by the computer. LET takes
the form of LET X = A + B + C where LET means the
value of the expression A + B + C replaces the variable X.
PRINT, appearing by itself, simply allows a line to be
skipped on the printer or display device; PRINT, followed
by words enclosed in quotation marks, commands the com-
puter to display the words. For example, PRINT “THE SKY
IS CLEAR'" would result in THE SKY IS CLEAR being dis-
played or printed out. The instruction READ orders the
computer to obtain data from within the program and store
it in a particular memory location. The READ and DATA
instructions are used together in this manner: the first
variable listed in the READ statement corresponds to the
first number in the DATA statement. A simple BASIC pro-
gram to add 2 plus 3 will demonstrate and clarify how these
statements relate:

TABLE 2
70 REM A SIMPLE ADDITION PROGRAM
20 READ A, B

30LETX =A + B

40 PRINT X

50 DATA 2, 3

60 END

The REM comment allows us to identify the program
content. The READ instruction sends the computer to the
DATA storage where the first variable, A, corresponds to
2 and the second variable, B, has a value of 3. The LET
statement means that the expression A + Bor 2 + 3 or 5
replaces X. Then the PRINT instruction directs the value
of 5 to be displayed on the output. The END statement
concludes the program. For comparison purposes, the
same problem listed in Table 2 is given again in binary and
hexadecimal machine code for an 8080-based computer in
Table 3.

There are quite a number of versions of BASIC avail-
able today with no two types exactly interchangeable.
Thus a BASIC program written for an Apple computer
won't necessarily work on a Radio Shack TRS-80. The
programs are similar enough so that even an amateur can
understand the differences; but the lack of conformity is
frustrating when the program for one computer is wanted to
run on another and extensive reprogramming is required.
ming is required.

There are several reasons why programs written in one

TABLE 3—HEX & BINARY Representa-
tions of 8080 “addition” machine code:

Hex| Binary

AF | 18181111
3E pP11111@
g2 | Ppegegid
@6 poega11d
93 | PEEPEB11
80 10000000

TABLE 5—ADDITION of two
numbers in FORTRAN:

21 | poigeedi A=2+3

88 | 100@1009 WRITE 18,A

13 | o@@g10@11 19 FORMAT (12)
77 | £1119111 END

BASIC will not run when transcribed into a machine that
uses another BASIC. First and foremost is the fact that
some BASIC’s have commands that others haven't. The
reason for this is often related to the amount of memory
available. For example, one of the first BASIC’s available
for home computers was known as Tiny BASIC. In its
original form, Tiny BASIC had no string capability and
could not handle trigonometric functions. Some versions
of it only worked with integers and no floating-point cal-
culations were possible. These early versions generally
needed only 1 or 2K of memory. But, as memory got
cheaper, functions were added to these Tiny BASIC’s
and programs written with the updated versions were in-
compatible with the earlier ones.

Today, there are still more variations of BASIC. The
first distinction is between integer BASIC and floating-
point BASIC. Integer BASIC is generally faster, and is
good for video graphics applications. A computer that of-
fers both integer and floating-point BASIC’s is the Apple
II, and the incompatibility between the two languages is
clearly demonstrated when one tries to run an integer
BASIC program in the floating-point mode. For example,
INPUT statements in floating-point are followed by a semi-
colon, while in integer BASIC, they are followed by a
comma. Strings are handled differently, too. Integer BASIC
simply has no string functions (e.g. RIGHT$, LEFT$
MID$, STRS, etc.). These functions are present in the
Apple floating-point BASIC, and, are similar to those
used by North Star basic.

Another thing that makes BASIC's incompatible is the
way they use abbreviations. The Microsoft BASIC’s use
a “°?" as an abbreviation for the PRINT statement. North
Star BASIC uses a “*!I”” and Radio Shack Level I BASIC
uses ““P.”" Not all versions of these languages convert the
abbreviated form back to the full word when the program
is listed, so that trying to transcribe a program with these
abbreviations for a noncompatible machine could be quite
disastrous.

If you stick to using the full word and avoid abbrevi-
ations, you’ll find that there is a subset of BASIC com-
mands that is common to almost all personal computers.
Table 4 contains a list of 41 commands that are fairly uni-
versal. However, even though a command may exist in
two different BASIC’s, it may not do the same thing in
both. An example of this is the GET command. In Apple-
soft BASIC this command tells the computer to wait for
the user to input data from the keyboard. The computer
waits for a key to be pressed and then returns the value
of that key. In PET BASIC, when the GET command is
encountered, the computer also looks at the keyboard for
a key closure. However, if no key is pressed, it immedi-
ately returns the value 255 instead of just waiting for a key
to be pressed. This means that programs must be written
a little differently for each case, as illustrated below:

In Applesoft the GET statement would be used like this:



14 GET A$

To get the same action (without having the computer return
the value 255) in PET BASIC you'd have to write:
1§ GET AS:IF A$="* " THEN I

This is a perfect example of how two BASIC's having
the same commands can result in programs that are incom-
patible with each other.

TABLE 4
ABS [ AND | ASC ATN CHR$ | COS
DATA | DEF | DIM END EXP | FN
FOR | FRE | GET GOSUB | GOTO| IF
INPUT| INT EM LIST LOG | NEW (or SCR)
NEXT | NOT | OR PEEK POKE | PRINT
READ | REM | RESTORE|(RETURN| RND | SIN
STEP | TAB | TAN THEN TO

Assuming that the BASIC’s do have compatible com-
mands, you're still not out of the woods. The reason is
that some commands link BASIC to machine language or
specific memory locations; notably PEEK and POKE.
These commands are available in most BASIC’s except
those from Texas Instruments and Hewlett-Packard.
However, because different computers have organized
the use of memory differently, it is not always possible
to use programs that have PEEK and POKE statements
in them directly. For example, if the POKE statement is
used to temporarily store a number in memory for later
use on one machine we could be in serious trouble using
it in another. In the Apple, memory locations around 768
are available for use by the programmer, while in the TRS-
80 this area of memory is used by the operating system. So
before using these commands, be sure you know a little
bit about how both your computer and the one the program
was written on are organized.

Finally, different computers have additional commands
designed specifically for their own hardware configuration.
The Apple-II for example has several commands, designed
to be used in its low- and high-resolution color graphics
modes, that would be meaningless on another machine.

FORTRAN

One of the earliest and still very widely used, high-level,
problem-oriented languages is FORTRAN (Formula Trans-
lation). Developed in the mid-1950’s by a group of several
firms headed by Jim Backus of IBM, FORTRAN took
three years of effort involving some 25,000 lines of detailed
machine instructions.

FORTRAN is always compiled, never interpreted.
FORTRAN compilers are available for just about any
computer manufactured in the world.

As its name implies, it was intended for use on mathe-
matical and scientific formulas. However, its applications
became more diverse due to its early acceptance at col-
leges and universities where computers were introduced
to the student body. As graduates with knowledge of com-
puters and the FORTRAN language went into the business
world, they proceeded to solve business problems with
variations of FORTRAN.

In a steady, evolutionary manner, FORTRAN has been
expanded into an extremely powerful language and its
name has been modified to FORTRAN I, FORTRAN II,
FORTRAN IV and FORTRAN 77. A high degree of stan-
dardization has taken place over the years so that a pro-
gram written in FORTRAN IV will perform properly with
most FORTRAN IV compilers,

FORTRAN, although geared for complex mathematical
assignments, is rather straightforward in its approach.
For example, to solve X = A + Bwhen A =3 and B = 5,
the instructions would read A = 3, B =5, C = A + B,
STOP. These source instructions would, in turn, be trans-

lated by the FORTRAN compiler into machine language
to execute the step to solve the problem. An actual FOR-
TRAN program is listed in Table 5. This program is iden-
tical to the BASIC program listed in Table 2.

A compiler to handle a FORTRAN IV language is quite
extensive. Not only must it handle a considerable number
of mathematical operations, but it must perform such math
functions as trig, square roots, exponentials, complex
numbers, and logarithms. It must also manage to cope with
strings of numbers and letters and lengthy mathematical
arrays.

In FORTRAN, a number can be represented as a fixed
point or as a floating point. A fixed-point number must be
an integer or whole number and can be positive or nega-
tive. A floating-point number is similar to scientific nota-
tion where “‘number’’ may be expressed as a number from
I to 10 multiplied by some power of ten; 580 could be
expressed as 5.8 x 10%. A floating-point number always in-
cludes a decimal point; a fixed-point number does not.

FORTRAN includes provision for two other types of
numbers: constants and variables. A constant maintains
the same value during the program execution while a vari-
able can be assigned different numerical values while com-
putations are being performed. The name assigned to a
variable can include up to six characters and is selected,
where possible, by the programmer for his ease in remem-
bering its meaning. For example, SQRTF signifies square
root.

The basic mathematical symbols for FORTRAN oper-
ations are:

Addition +

Subtraction —

Multiplication *

Exponential **

Division /

For example, to indicate 2 raised to the 3rd power, we
use 2**3, As with standard math notation, parenthesis are
used for groupings; For example: (2 + 3) raised to the 3rd
power is written as: (2 + 3)**3.

Input-output statements in FORTRAN are expressed
as READ, WRITE, PRINT, PUNCH and FORMAT (this
describes how the output information should be accepted).
A GO TO statement informs the computer to execute an
instruction or statement other than the next statement in
sequence. An IF statement provides for a conditional trans-
fer of control, or proceed to another statement if specific
conditions are met. An END statement informs the com-
piler that the program is completed.

COBOL

COBOL (Common Business Oriented Language) was
developed in 1960 by the Department of Defense together
with users and manufacturers of computers. Its purpose
was to handle relatively large volumes of business infor-
mation for rather simple applications. The intent was to
enable non-programmers such as accountants and clerical
staff to express their business problems in English. For
example, if a clerk wants to know the value of present stock
in inventory, the COBOL statement would request *‘COM-
PUTE STOCK VALUE," leaving no doubt of the mean-
ing to the human. A COBOL compiler in the computer
would convert the statement to the necessary machine-
language instructions required to initiate the actions.

The basic COBOL vocabulary consists of 250 key words;
additional words can be created merely by specifying
names for data and instructions.

Scientific applications generally require complex steps
and considerable calculations, but have few input and
output demands. Business applications, on the other hand,
demand considerable input and output with relatively little
computation. COBOL is designed to handle extensive
filing on punched cards, tapes or magnetic disks.
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Another significant difference between a scientific and
business application is the repeated use of a particular
program. Scientific programs may be developed for a par-
ticular problem, used for awhile and then become obsolete.
A business program, on the other hand, is often repeated
and used over a considerable period of time; for example,
a payroll program may be used every week for years with
only minor modifications for tax-rate alterations.

Since COBOL statements are expressed in a language
very close to commonly-used English, its programs can
be shared by many users with little chance for confusion.
Every COBOL program has an Environment Division
describing the computer used to compile the program and
to run the program. Thus a COBOL program can be com-
piled on one computer and run on another completely dif-
ferent machine. It is also possible to interchange input and
output equipment, a convenient feature since the program
can be run even if the system printer becomes defective
and a different model is the only available unit on hand.

COBOL's major attraction is its ability to handle large
amounts of records and data, making it ideal for reporting
and record manipulation. In applications where complex
calculations and business decision-making is involved
with such record keeping, it is not unusual to use both
FORTRAN and COBOL languages, separately of course,
to achieve the required results.

Since COBOL is intended for business applications, its
language resembles a sequence of English words, used as
variables for its mathematical applications. Thus, COBOL
is concerned with rules for nouns, verbs and punctuation.

A COBOL program consists of four elements or divi-
sions: (1) Identification, which provides a name for the
source program, (2) Environmental, which identifies the
computer to compile the source program and run the object
program, (3) Data, which defines the files of data to be
worked with or prepared by the program, and (4) Proce-
dure, which specifies the steps the computer will execute.
Precise rules dictate the reference format (spacings, mar-
gins, etc.)

COBOL’s English-like sentences make it relatively
simple to describe the data to be used and the operations
to be performed. Of course, a clear analysis of the prob-
lem is necessary before the program can be written.

A simple COBOL program to calculate 2 multiplied by
3 might look like the program in Table 7.

TABLE 6—ADDITION of two numbers in COBOL:

ADD 2 TO 3 GIVING A
MOVE A TO PRINT LINE
WRITE PRINTREC

TABLE 7

IDENTIFICATION DIVISION.

PROGRAM-ID. SAMPLE COBOL.

AUTHOR, THOMPSON.

DATE WRITTEN. JULY 2, 1979.

REMARKS. SAMPLE PROGRAM COMPUTES
AND PRINTS PRODUCT OF 2 AND 3.

ENVIRONMENT DIVISION.

SOURCE COMPUTER. IBM-360.

OBJECT COMPUTER. IBM-360.

DATA DIVISION.

WORKING STORAGE SECTION.

43 NUMBER ONE VALUE IS 2.

43 NUMBER TWO VALUE IS 3.

PROCEDURE DIVISION.

CALCULATION. COMPUTER TOTAL =

NUMBER ONE * NUMBER TWO.
DISPLAY TOTAL. STOP RUN.

END PROGRAM.

Although the program appears quite detailed for the short
example used, the words are simple for even a novice
to figure out what the computer is being asked to do.

Pascal

Writing a large program is considerably harder than
writing several smaller programs; thus, a large program
requires detailed organization and systematic procedures.
Structured programming is a technique used to handle
such large projects as an airline reservation system or a
fully automated warehouse. The objective of structured
programming is to make program structure simpler using
a series of simple sequences of operations; in this way
errors can be precisely located and corrected before the
entire lengthy program is completed.

A language geared to structured programming is Pascal,
developed in Switzerland in the early 1970s. The language
is simple and efficient and its compiler is not complex,
making it attractive for manufacturers of mini- and micro-
computers. Its creator, Professor Wirth of Zurich, gathered
together useful features and instructions from existing
successful languages to simplify the task of writing large,
complicated programs. For example, a Pascal program is
closer to plain English than BASIC.

TABLE 8—ADDITION of two numbers in Pascal

(* ADDITION OF TWO NUMBERS IN PASCAL *)
PROGRAM ADDITION (INPUT,OUTPUT)

VAR SUM: INTEGER;

BEGIN (* ADDITION *)
SUM :=2 + 3;
WRITELN (SUM)

END. (* ADDITION *)

Pascal is rapidly becoming a popular language among
manufacturers of microcomputers and thus may eventually
become a more common language for smaller systems
and computer hobbyists than is BASIC. For comparison
the same program written in BASIC in Table 2 is shown
written in Pascal in Table 8.

In summary, there are quite a number of computer lan-
guages in existence today. The question of which language
is best is no different than asking a TV serviceman which
of his tools is best: the VTVM, the scope, the VOM, or
perhaps even his diagonal cutters? A computer language
is also a tool.

For a particular business application, COBOL may be
the first choice, while FORTRAN wins out for an engi-
neering problem. With limited computer size, BASIC may
turn out the only alternative for a particular problem.

Just as computer hardware manufacturers proceed at
a fast clip to improve their products’ performance and
capabilities, so too will programmers expand their thinking
to produce more efficient and creative languages. R-E



Right Out Of Electronic
Counterintelligence . . .

The Hieronymus Machine Voice Stress
Computer, U.S. made. It can help
you tell the difference between truth
and falsehood in more ways than one.

VOCAL
“TRUTH"
ANALYIER

TheHieronymusMachine

Voice Stress Detector

It's almost beyond belief. This tiny solid-
state instrument measures 3" x 6" x1Y2"
and fits in a pocket. Yet it contains
sophisticated electronic circuitry, a
microphone, and three red diodes. It
analyzes the human voice for siress.

Once you learn, in about 30 minutes,
how to use the Hieronymus Machine, you
will be able to discover whether a person
is calm or stressful — merely by monitor-
ing his or her voice.

DEFINITELY NOT A *LIE DETECTOR”

The Hieronymus Machine is not a lie
detector. Nor Is It a "truth” device. Even
the famed polygraph machine is not a
lie detector, plain and simple. The
polygraph can be used to monitor a per-
son's pulse, respiration, blood pressure,
and galvanic skin response, bodlly func-
flons affected by siress.

And in the hands of a skilled operator,
the polygraph can be used to gain in-
sights about a person's stress levels when
talking about certain topics. But a very
real part of the polygraph's usefulness is
the “Hieronymus Effect,” which we'll get
to In @ moment.

SPIES AND COUNTERSPIES

During wartime, counterintelligence
experts wondered if science could come
up with something simpler than the
polygraph to help ferret out sples.
Researchers became attracted to the
theory that human voices emit “micro-
fremors,"” low-frequency vibrations that
are generally inaudible or masked by
other voice components.

An article in Popular Electronics (April
1980) describes the theory in detail. But
the short story Is that after spending
millions of dollars, researchers
developed a voice stress analyzer. Now,
the authors of the definitive article in
Popular Elecironics have perfected a
personal voice stress analyzer, which we
call the Hieronymus Machine.

WHAT IT DOES, HOW YOU USE IT

The Hleronymus Machine electronically
measures changes In voice micro-
tremors. The read-out Is simple: one red
diode Indicates normal, two show
moderate siress, and three reveal
greater stress, ranging from mild to
severe anxlety.

You, as the operator, could use the
Hieronymus Machine like a thermometer,
checking the "fever level" of stress. As
you gain sklll, your judgment will im-

prove, enabling you fo pursue or avoid a
line of questioning or discussion that pro-
duces stressful responses.

MANY USES AT HOME OR WORK

You can use the Hieronymus Machine
at home to have fun with your family.
You'll discover how It responds to dif-
ferent people's voices, what effect
laughter and singing have on If, and
even evaluate politicans’ speeches over
TV or radio. It works quite well on transmi-
ted voices, as well as over the telephone
or with tape recordings.

Next, try it on frlends. See how well so-
meone's favorite fish story holds up when
you point out that the Hieronymus
Machine doesn't belleve a word of it
And watch that poker face disappear as
the "stress" diode steadily Insists you're
not getting the whole story.

BIOFEEDBACK FOR YOU

If you're required to talk in front of
groups or need to speak convincingly to
one person at a fime, you can use the
Hieronymus Machine to monitor your
volce and learn a more relaxed, self-
assured, persuasive style of delivery. If
you wanted to learn hypnotism, a relax-
ed voice would be a real asset — and
the Hieronymus Machine could help you
achleve it.

At work, there are numerous situations
In which the Hieronymus Machine could
work wonders. Here's how: Hieronymus
Bosch was a 15th-century painter known
for his startling originality. He was also
something of a medical practitioner,
and he belleved that patients could be
cured by passing stones over their
bodies. Bosch achleved success
because his patients belleved that a
cure was taking place.

Nearer our own time, a couple of
sclence fiction writers concocted a
devise they named after Bosch: it pro-
duced varying sensations in the user
depending on where a dial was set, from
zero to 100. The amazing thing was that
this machine worked on subjects even
when It wasn't plugged In — a perfect
Hieronymus Effectl

Now we have a frue Hleronymus
Machine, the Voice Stress Analyzer. It ac-
tually works, and among other things of a
scientifically verifiable nature, it pro-
duces the Hleronymus Effect. In Its
presence, people suddenly become
more forthright. In some cases, with such
a machine present, employees being

CIRCLE 38 ON FREE INFORMATION CARD
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asked about office theft became very
cooperative In answering questions
truthfully. Naturally, you'll want to use the
Hieronymus Machine In plain sight and
tell people what It does. This actually
gets more cooperation from them.

30-DAY TRIAL,
MONEY-BACK GUARANTEE

The potential uses of the Hieronymus
Machine are limited only by your im-
agination. Try It at no risk for 30 days.
We'll send you one or more with com-
plete Instructions (9v. battery not includ-
ed). You'll be able to fry it, experiment,
even conduct your own “investigation."

Governments and police departments
and huge corporations are already us-
ing large (briefcase-sized) versions of this
kind of machine, and they have fo pay
$3,000 or so for theirs. But you can have a
personal Hleronymus Machine for only
$119.95. If you're not satisfled, send it
back (insured) for a full refund, no ques-
tlons asked. If you want two, the cost is
$109.95 each. And if you want three or
more for business use, it's only $99.95
each. You're also protected by a 41-year
parts and labor warranty.

EXCLUSIVE BY MAIL FROM MERCURY

The Hieronymus Machine cannot be
obtained In stores or from any other
source. To order, send check or money
order to the address below. Or charge it
on American Express, Carte Blanche,
Diners Club, Master Charge or Visa. You
can also call us toll free:

800-526-2801
or
800-257-7850

In New Jersey, call toll free 800-322-8650.
Include $2.50 Insured shipping charge
per Machine. N.J. residents please add
5% sales tax.

Or mall your order to:

NATIONAL SALES GROUP

ne3lcuUxY

THE IMAGINATION PEOPLE®

Dept. RE10, Lakewood Plaza
Lakewood, N.J. 08701

& o086l 4380100
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What
would make
your business

better?
We would

You’ve seen what franchising did for real estate.
Franchise companies took struggling indepen-
dent realtors and put them in the limelight. The
result: a greater share of the marketplace.

tronics 2000 is doing the same for the electronics
service business. We’re selecting a limited num-
ber of dealers in each community, giving them
our name and high-level training in ad-
ministrative and marketing techniques. And
we’re advertising as a single organization. In
short, we’re building a franchise organization
that will stand out in a crowd.

Are you eligible to join? Yes, if you own a service
dealership or are planning to start one and if you
meet our technical requirements. But you must
apply before the quota for your area has been
filled.

tronics 2000 could be the lifeline you’ve been
looking for. Call us. Today.

5229 South Highway 37 ¢ P.0. Box 2003 ¢ Bloomington, Indiana 47402 * 812/8234-2424
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This synthesized pulse generator has a range of from 1/100 Hz to 1.000 MHz.
Use it for working with logic circuits—or with analog devices well into the HF range.

ONE OF THE HANDIEST PIECES OF ELEC-
tronic equipment you can have is a good
signal generator. But one particular
area that has been neglected is pulse
generators for driving logic circuitry.

The Programma 1 will change that.
Now you can build and test digital cir-
cuits without expensive clock circuitry,
pulse generators, or other sources. The
Programma 1 marries the frequency
stability of a synthesizer with a logic-
level output. And, when you are not
using it to run your breadboard logic-
circuits, you can use it as a regular
signal generator.

This design has many exciting fea-
tures. The output frequency is pro-
grammed via four BCD (Binary Coded
Decimal) front-panel switches. There
are a total of 9990 possible frequency
combinations available, with each one
offering crystal-controlled accuracy.
Also included in the Programma 1 is a
multi-stage frequency divider that ex-
tends the frequency range even farther!
In fact, you can readily generate signals
from 0.01 Hz to 1.0000 MHz. The
accuracy of any of these frequencies is
within £ 0.005%, if the generator is ac-
curately calibrated. As far as the output
voltages are concerned, you have your
choice of standard TTL/CMOS output,
or an adjustable 0 to 5-volt output. This
is ideal for general purposes like running
logic circuits, or for use as an audio
signal generator. And, since its fre-
quency range extends into the RF
spectrum, the Programma 1 is also use-

GARY McCLELLAN

ful for AM radio alignment. Still other
features include drive capability for one
TTL load, and an ERROR lamp that tells
you that the frequency selected is cor-
rect. This lamp is helpful as a diagnostic
device, should troubleshooting become
necessary.

There’'s more

Not to be overlooked is the design of
this instrument. Thanks to the latest
CMOS circuitry, it uses just ten IC’s.
Contrast that number with the seventeen
IC’s that are normally required in a
comparable TTL system. Besides a re-
duced IC count, you get CMOS ad-
vantages like low power consumption,
absence of drift-causing heat, and a less
noisy signal. Also, the construction has
been simplified to one small, single-
sided PC board, that you can easily
make or buy. Not to be neglected, the
other parts have been kept to a minimum
by careful engineering, to make buying
them easier. In fact, great care has been
taken to insure that all parts for this
project are readily available. You can
expect to be able to assemble the Pro-
gramma 1 in just a few evenings, thanks
to its simplified circuitry and good
parts-availability.

For the future

With “*smart’ test equipment on the
horizon, or instruments that interface
with computers, this project will become
more useful. By replacing the program-
ming switches with appropriate IC buf-

fers, the Programma 1 may be controlled
by a microprocessor, automatically gen-
erating the frequencies required. This
technique is being used in industry for
testing, and even alignment, of finished
equipment. It's a big money saver, and
you'll be hearing a lot more about auto-
matic testing. The Programma 1 has
this automatic test-capability built in
right now, ready for the future—some-
day you’ll appreciate that!

Theory of operation

Figure 1 shows a block diagram of the
pulse generator, so refer to it for details
as you read the circuit description.
Although the diagram has been stripped
down to just the basics, the actual cir-
cuitry isn’t much more complex. In fact,
you are going to read about one of the
simplest frequency synthesizers ever
designed.

Why a synthesizer?

You may be wondering why a synthe-
sizer has been used in this project, and
even, for that matter, what it is. Basi-
cally, a frequency synthesizer is a cir-
cuit that takes a single frequency from a
quartz crystal, and uses it to generate
many others, each with the accuracy
and stability of the crystal. In the Pro-
gramma 1, a single color-TV crystal is
used to generate 9990 different fre-
quencies. In other words, you replace
9990 crystals with one single-crystal
frequency synthesizer. (Now you know
why they are found in CB radios, and

0861 H3BOL00

=]
~I



@ RADIO-ELECTRONICS

PHASE b
1 DETECTOR

REFERENCE |
: OSCILLATOR 7

| PROGRAMMABLE
| DIVIDER

Hﬂn.

FIG. 1—BASIC FREQUENCY SYNTHESIZER, showing the four major sections. All this is accomplished

by only three IC’s!

other places where lots of crystals once
were used.) Through frequency synthe-
sis you gain accuracy and save money.

As you can see from Fig. I, the syn-
thesizer consists of four basic parts.
The first is the VCO (Voltage Controlled
Oscillator. It simply generates a signal
whose frequency can be varied by
changing a DC control voltage. In this
project, the VCO frequency can be
swept from 1 kHz to 1 MHz.

The next section is the reference
oscillator. Tt provides a stable, fixed
reference-frequency. In the Programma
1, a single IC, combined with a 3.579545-
MHz color-TV crystal, does the job.
Next, a programmable divider takes
over, dividing the VCO frequency. The
exact divisor is selected by the front-
panel switches. In this design, another
IC performs the entire task, and can
divide the VCO signal by up to 10,000.

The final section is the phase detec-
tor. It compares the signal from the
reference oscillator with the signal from
the programmable divider. In operation,
the phase detector outputs a DC voltage
comparable to the difference of the two
signals. The greater the difference, the
greater the DC output is. On the other
hand, if the two input signals are the
same frequency, the DC output doesn’t
change. Since the DC voltage drives the
VCO, it can now adjust the frequency
until the signals on the phase detector
input are the same. The result is a VCO
output-frequency equal to the product
of the divisor of the programmable
divider and the reference oscillator fre-
quency. In this project, the VCO and
phase detector sections are all included
inside one easy-to-obtain IC. That
takes care of the basics.

Refer to the schematic diagram in
Fig. 2 for the circuit details. The pro-
grammable divider is IC1, whose divisor
is selected by the front panel switches.
It is a single L.SI IC, and it costs less,
works better, and is easier to use than
any other divider scheme. A unique
feature of this circuit is that setting the
switches to 0000 results in a divisor of
10,000. That saves the cost of an extra
switch. The phase detector and the
VCO are in IC2. The divider input of
the phase detector is pin 3, and the

reference oscillator input is pin 14. The
output is pin 13. It drives resistors R19
and R20, and capacitor C6, forming a
network known as a loop filter. Basi-
cally, this filter does nothing more than
clean up the VCO control voltage.
Other phase-detector circuitry includes
transistor QI, which connects a LED
to the error-detecting circuitry in IC2.
If something goes wrong with the cir-
cuitry, and the frequency is off, the
LED will light.

The VCO portion of IC2 is simple
and straightforward. The DC control
voltage is applied to pin 9. Resistor R17
and capacitor Cl set the maximum
operating frequency of the VCO. The
squarewave output signal appears on
pin 4, ready for use elsewhere. The
reference oscillator circuit consists of
IC3, and it contains all the devices re-
quired to excite TV crystal XTALI and
to produce a 100-Hz reference signal.
The balance of the circuitry on this
board consists of five decade-dividers,
IC4—IC8, that simply divide down the
output signal, giving a symmetrical
waveform. Since the outputs of these
IC’s are all at CMOS levels, with a 10-
volt swing, buffer IC9 has been included
to convert the voltages to TTL-com-
patable values.

The power requirements of this cir-
cuit are provided by ICI0 and Zener
diode DI. These components provide a
well-regulated 10 volts for the synthe-
sizer, and 5 volts for IC9, which is used
to drive 5-volt TTL devices. Power to
the PC board is supplied by a 14-volt
surplus battery charger. Not much cur-
rent is required (about 10 mA DC), so
the entire unit can be battery-powered
if desired.

Construction

Now that you know how the Pro-
gramma | works, let’s put one together.
One important reminder is in order if
you are considering breadboarding the
project—the output signal will be noisy
unless you are careful. Like most other
frequency synthesizers, this one has a
high loop-sensitivity, and is suceptible
to noise pickup. So if you wish to get a
high-quality signal from this project, be
sure to use a PC board. If desired, you

can buy one, together with assembly in-
structions and troubleshooting hints,
from the supplier indicated in the parts
list. Or you can *‘roll your own’’ using
Fig. 3.

Another important reminder concerns
the quality of the parts you use. It
shouldn’t be necessary to remind you
to use top-quality components, but if
the urge to use cheap substitutes is
overpowering, you may wind up with
problems. Generally, the quality of the
output signal will suffer, and frequent
servicing may be required. Play it safe,
and save time and money in the long

PARTS LIST
Al resistors % watt, 5% unless otherwise
ted

R1-R16, R19—100,000 ohms

R17, R18—10,000 ohms

R20, R22, R23—2,200 ohms

R21—22 megohms

R24—47 ohms

R25—10,000 ohms linear taper pot (car-
bon) with SPST switch

Capacitors

C1—47 pF mica

C2, C8—0.1 uF disc

C3, C9—383 pF mica

C4—10 pF mica

C5—6 to 20 pF trimmer (E.F. Johnson
275-0320-005 or equivalent)

C6—4.7 uF, 16 volts, tantalum

C7, C10—10 uF, 16 volts, tantalum

C11—220 uF, 25 volts, electrolytic

Semiconductors

D1—5.1-volt, 1-watt Zener diode {1N4733
or equivalent)

D2, D3—1N4148 or 1N914

Q1—2N3906

IC1—CD4059AE CMOS divider (RCA)

1IC2—CD4046 CMOS PLL (RCA)

IC3—MMBS5369EST CMOS oscillator (Na-
tional)

IC4-IC8—MM74C90N CMOS counter (Na-
tional)

1C9—CD4050 CMOS hex buffer (RCA)

IC10—MC78L05 5-volt regulator (Motorola)

LED1—.200-inch discrete LED

S$1-S4—BCD thumbwheel or lever-type
'switches (C&K 332110000, EECO 1800
Series, or equivalent)

S5—6-position, single-pole rotary switch

S6—SPST switch (mounted on R25)

XTAL1—color-TV crystal, 3.579545 MHz,
32 pF parallel-resonant, HC-33 case

Ji1—jack to match connector from power
source used

J2—RCA-type jack

J3—BNC connector

Miscellaneous: PC board, 14-volt DC
power supply or battery eliminator, one
8-pin IC socket, five 14-pin IC sockets,
two 16-pin IC sockets, one 24-pin IC
socket, enclosure, knobs, solder, rib-
bon cable, etc.

PC boards are available. Order part
SCG-1. Price, postpaid in USA, $10.00;
California mldants add 6% tax. Foreign
orders please add $3.00 for shipping and
handling. Order from: Technico Services,
Box 20HC Orangehurst, Fullerton, CA
92633.
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FIG. 2—PROGRAMMA 1 has a frequency range of from 0.01 Hz to 1.000 MHz. BCD panel-mount

switches are used for exact selection of pulse frequency.

4-3/8 INCHES

FIG. 3—FOIL PATTERN for the Programma 1. See parts list for supplier if you prefer not to make your

own PC board.

run by using top-quality parts. This is
especially important with respect to the
IC’s and the capacitors. Although the
need for quality IC’s is obvious, the
capacitors should be the type (e.g. mica

or tantalum) and value specified. This
will insure the best possible signal
stability and purity at a small additional
cost.

Refer to Fig 4 as you install the parts

on the PC board. A good place to start
is with the IC sockets. Begin by install-
ing a 24-pin socket at IC1, then an 8-pin
unit at IC3. Check to be sure all pins are
soldered in place on the sockets—

0861 H380L00
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FIG. ——O0BSERVE POLARITIES shown in parts-placement diagram. Be aware that 78L05 pinouts may
be shown differently from manufacturer to manufacturer. Orientation given here is correct for all

versions.

especially on the 24-pin one. Continue
by installing 16-pin sockets at IC2 and
IC9 locations. Finish up the socket in-
stallation by adding 14-pin sockets to
IC4—IC8 locations. This board has one
jumper wire, which you can insert next.
Locate it in Fig. 3 first (between 1C4
and C11), then install it on the board. A
piece of bare wire cut from a resistor
will work fine.

Now you are ready for the resistors.
Start with the 100K units, placing 16 of
them around IC1 (R1-R16). After that,
install R21, 22 megohms, next to the
IC3 socket. Then mount a 10K resistor
on either side of IC2. Note that, while
the leads of R17 are simply bent and in-
serted in the board, R18’s leads must be
left longer (about Y4-inch) to cover the
distance between the holes. Next, in-
stall 2.2K resistors at R20 and R22, and
a 100K resistor at R19. Move over to
the other edge of the board and mount a
47-ohm resistor at R24. And finish up
with R23, 2.2K. Be careful not to con-
fuse the location with that for D3, just
below it!

The diodes are next, and the installa-
tion will go quickly. Be careful to install
them correctly, and double-check
against Fig. 3 afterwards. Start with DI,
a IN4733 5.1-volt Zener diode, and
then install 1N4148 diodes at D2 and
D3. That’s it.

The next step is to install the capaci-
tors. You can start with C7, 10 uF.
Orient it as shown in Fig. 3. Then in-
stall a 33 pF mica capacitor at C3, and a
10 pF mica capacitor at C4. The trimmer
is next, so examine C5 and note that the
ground terminal is probably marked in
some way. If there’s no arrow or paint
dot, then trace out the pin that attaches
to the adjustment screw. Install it so
the ground terminal faces the edge of
the board. If the trimmer is reversed,
the project will work, but will be tough
to calibrate due tc capacitance added

by your hand on the screwdriver! Con-
tinue with C6, a 4.7 uF tantalum, and
just above it install a 47 pF mica at CI.
Move up the board and install a 0.1 uF
disc at C2, and another at C8, at the
left. Then install a 33 pF mica at C9.
Mount another 10 uF tantalum at C10,
below IC9. Finish up the capacitors
with a 220 uF electrolytic at C11. Stop
for a moment, and check your capacitor
installation. Correct any mistakes you
may find and then continue with the
construction.

By now your circuit board will be
nearly complete and will look like the
one in Fig. 5. There are just a few parts
to go, so let’s finish up the board.
Mount crystal XTALI1 first, pressing
the case down firmly against the board
before soldering the leads. Then install
IC10, a 78L05 regulator next to Cl1.
(Note: The 78L05 pinout given by some
manufacturers may differ from that
shown here. To the best of our knowl-
edge, our pinout holds true for all ver-
sions of the 78L05—Editor).

Finish up with the IC’s, starting with
IC1. Note that the foil side of the board
and Fig. 4 indicate the orientation of
each IC. Use them to guide you. After
the IC’s are installed, check the board
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FIG. 5—FRONT-PANEL SWITCHES are con-
nected to PC board by ribbon cable, Note power
jack, J1, at back of enclosure (upper left).

over very carefully for errors. Then set
the board aside for a while.

Preparing the case

Although the original version of this
project was built in an old meter case,
you are welcome to use any suitable en-
closure. It should be metal, though, to
prevent radiation of stray signals that
can interfere with your tests. As far as
the layout is concerned, you can ex-
ercise your judgment in the matter, or
duplicate the box layout shown in the
photos. Here are a few helpful tips if
you decide to “‘roll your own:”" First,
be sure to locate the ERROR LED and
FREQUENCY switches close together.
This is important because they are used
together. Also, the output jacks and
LEVEL pot should be located close to-
gether. In fact, they should be positioned
closer to one another than they are on
the prototype (see Fig. 7), since long
leads degrade the shape of the signal at
high frequencies. All signal-carrying
leads, for that matter should be kept as
short as possible. The rest of this part is
straightforward.

Final assembly

After you have the enclosure pre-
pared, you're almost done. Probably
the best place to start is to wire the
board to the FREQUENCY switches.
Refer to Fig. 2 (schematic) and Fig. 6
for details.

Start by wiring all the common pins
of the switches together with a piece of
bus wire. Then attach a short piece of
stranded wire to it. This is the **COM”’
lead to the circuit board. Next, you can
wire the switches themselves, starting
with S1. Note that S1 is the MSD (Most
Significant Digit), and that it is the
switch section on the far left of the
panel as you view it from the front Use
short pieces of four-conductor ribbon
cable for the connections. You can
attach the ends of the switches first. In
fact, it might be a good idea to solder a
length of cable to each switch first, and
then to the circuit board later. This is
easierif you have mounted the switches
in the box already.

After the wires are attached to the
switches, connect the cable from S1 to
the holes on the board. Note that some
BCD switches are coded *‘12 4 8" and
that corresponds with the ““A B C D"’
marked on the board. In the same man-
ner, wire the remaining switches.
Switch S4 will be the section on the
right when viewed from the front.
Finally, connect the **COM’" wire, and
you are through with S1—S4.

Now for switch S5. Prepare a short
length of six-conductor ribbon cable
and connect one end to the fixed con-
tacts of S5. Then attach a single piece
of wire to the wiper terminal. Connect
the other ends of the ribbon-cable wires
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FIG. 6—CONNECTION OF OFF-THE-BOARD components. Resistor R25 is a part of the on/off switch,
S6. All leads should be kept as short as possible to avoid difficulties at high frequencies.

FIG. 7—THIS LAYOUT works well, but is not
ideal. Output jacks and “level” pot should be
located closer to one another to keep leads
short.

to the “‘E’’ through “‘J’” outputs, and
the single wire from the wiper to *‘IN,”
This wiring is shown in more detail in
Fig. 6. Next, the LED may be installed.
Finally, wire up pot R25, the output
connectors, and the power leads. Don't
forget to run a short wire from the cir-
cuit-board ground foil to the box. A
good place for this is at the *‘minus”
terminal of C11 (220 uF). Wire up the
POWER jack, J1 (on the back of the box)
and you are finished.

Calibration
Although this project should work

reasonably well without any calibra-
tion, you might want to make a simple
adjustment for the best frequency ac-
curacy. To do this you'll need an ac-
curate frequency counter and an X10
oscilloscope probe. Supply 14 volts DC
to J1, then rotate the LEVEL pot to turn
on the power. At this point there’s no
need to set any of the switches on the
project. Connect the probe to the count-
er, and clip its ground lead to the pulse
generator. Then, carefully touch the
probe to pin 7 of the MMS369EST (IC3).
You should get a reading of 3,579,5x X
(-=variable) Hz. Adjust the trimmer so
that you get exactly 3,579,545 Hz and
you are all set. Disconnect the counter
and you can close up the box.

Operation

Operating the Programma 1 is a snap!
Simply set the frequency you want on
the thumbwheel switches, and watch
the ErRrOR LED. It will blink about four
or five times, then go out. When it does,
you are locked on frequency. Switch S5
selects the frequency you get out. For
example, on the 1 MHz range, you’'ll get
an output from about 900 Hz to exactly
1.000 MHz. Switch to the 100-kHz range
and you'll get a tenth of that or 90 Hz to
100 kHz. The rest of the ranges work

in the same manner. If you would like
an adjustable output instead of the
TTL-level signal from J3, simply use J2,
and adjust the LEVEL control for the
voltage you want. There’s nothing to
using this project!

Here are a few tips to help you get
the most out of your project. First, due
to the design of VCO and divider cir-
cuits, switch positions from 0001
through 0009 will be inoperative. The
ERROR light will come on as a reminder
that these numbers are invalid. Note
that the setting of 0000 is OK; in fact it
will give you 1.000 MHz, but watch
those other settings. As far as the out-
put signal is concerned, it is a constant-
amplitude squarewave with a 50% duty
cycle. However, if you start to load it
down, the amplitude will change. Also,
the waveform quality will tend to
deteriorate as the frequency goes up.
So, for best results when you are in-
terested in waveform quality, use a
very light load, and watch out for the
effects of coaxial cables at the higher
frequencies. Finally, some degradation
of the squarewave will be noted at the
adjustable output (J1) at high fre-
quencies. This is normal where a simple
pot-attenuator is used.

Some uses for the Programma 1

There are a great many uses for this
pulse generator. Although it was de-
signed for operating digital circuits, it
does well in other areas, too. Here are a
few things that can be done with it:
checking TTL divider circuits, decimal-
counting uses (why not make a timer?),
general logic-troubleshooting, and
much more.

In the analog area, it can be used for
amplifier squarewave-testing, electronic
music (it generates a wild glide tone!),
AM radio alignment, and more. How
about using it as a short-wave radio
marker-generator? (The harmonics go
well into the HF spectrum.) Or as a
programmable sinewave generator?
(Active filtering can change the square-
wave to a sinewave.) There are
numerous uses for the Programma 1.
How many can you think up? R-E

Television viewers want
low power consumption

More than six out of ten TV viewers believed
that reduced power consumption would be
a “very useful feature” in a recent nation-wide
survey carried out by Venture Development
Corp., a Wellesley, MA, market-research firm.
Prospective buyers would be willing to pay up
to $41 additional for significant energy-saving
features. Runner-up, with just about 60 percent
of the surveyees, is better sound quality, and
TV listeners feel that better speakers would
justify a $66 increase on the price of their sets.
Stereo sound, however, would be worth $80.
About 40 percent of the viewers felt that auto-
matic tuning through the use of vertical interval

reference would be '‘very useful,” and 25 per-
cent opted for pushbutton channel selections.
(In view of the low power consumption of
maodern TV sets, it might be interesting to in-
vestigate how much of the response to that
question is due to consumer ignorance and the
present campaigns for energy economy.)

Special features mark
new video disc player

The SelectaVision video disc player, a prod-
uct of RCA, will come with two features in its
latest design that can greatly increase its use-
fulness to the home viewer.

Visual Search allows the viewer to scan the
program at many times normal speed—either

forward or backward—while continuously dis-
playing a picture on the TV screen. Rapid
Access locates—at high speed—any desired
segment on the disc. It uses a digital time indi-
cator. (RCA had previously demonstrated a
mechanical time indicator.)

The first VideoDisc players will be mono-
phonic, since the users will be owners of
present-day TV receivers, all of which are
mono. Stereo versions will come later.

RCA expects to have the first players on the
market in the first quarter of 1981. The agree-
ments that have been reached with CBS and
Zenith are expected to result in those two firms
entering the video disc business with products
based on the RCA capacitance system.
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Unicopnl-1
ROBOT

Assembling the Legs

Part 3—Every robot should have a way to get from place
to place. This part of the Unicorn-One series describes the
mobility base, which allows the robot to do just that.

HAVING ALREADY OUTLINED THE CON-
struction of the robot’s arms and hands in
parts 1 and 2 of this series, we'll now
discuss its mobility base—the powered
section that allows it to move from place
to place.

The mobility base houses the robot’s
electrical power source, its drive motors,
and the heart of its wiring system.

While it may be necessary to purchase
some of the components of the mobility
base new, there is still a lot of money that
can be saved through judicious scroung-
ing. Remember—it doesn’t really matter
what you use to get something done, as
long as it does get done and the results
are what you need.

We'll present two approaches to con-
structing the mechanism of the mobility
base. The first, which may require some
cash outlay, is the one we've found to give
the best results. The second, which is
more economical, is a bit trickier and not
quite as acceptable to the purist. Still,
both work.

Figure 19 illustrates the dimensions
and external appearance of Unicorn-
One’s mobility base. Actually, for the
sake of economy, the original housing was
made using a large discarded electronic
chassis, as seen in Fig. 20.

One of the most stylish ways to go is to
use Bud aluminum or steel panels, plates
and frame sections, which can be ordered
through most electronics parts distribu-
tors. The parts list shows the designations
of the Bud parts required. Unfortunately,
this approach, which requires only a little

JAMES A. GUPTON, JR.

cutting and drilling, can turn out to be
fairly costly.

You might, therefore, want to turn to
scrounging (a local sheet metal firm
might have some odds and ends that
could be picked up cheaply), or purchas-
ing material that was not precut. Be sure,
though, that the aluminum (if that’s what
you’re using) is type 5005—an indication
of its strength. You must bear in mind
the fact that the mobility base will be
supporting at least 30 pounds of the
robot’s weight and that if it is too weak,
the mechanical integrity of the robot will
suffer.

Every part of the mobility base skin
can be made from aluminum, except for
the top. That should be fabricated from
0.125-inch szeel, both to support the
weight of the body and to allow the bear-
ings upon which the body will rotate to
turn freely.

The side panels can be made from
.0625-inch aluminum, since they will not
be responsible for bearing weight. An
option is given in the parts list to use four
19 X 7-inch side panels. These are not, of
course, the dimensions shown in Fig. 19,
but reflect the possibility of your choos-
ing to build a square base, and also the
use of a smaller size battery. Actually, the
dimensions are not critical. Just make
sure that the robot’s center of gravity falls
within the support points (the wheels)
and that there is enough room inside the
mobility base for the battery, motors and
terminal strip. Be sure to allow sufficient
clearance for you to access the battery.

Finally, aluminum angle-bracket,
available at hardware or building-supply
stores, will do very nicely for the frame in
place of more expensive materials.

Access to the mobility base is provided
by a hinged plate at the back (Fig. 21).
Lay out the interior so that the important
parts can be reached through the opening
this plate provides. Use the diagrams and
photographs in this installment to guide
your thinking. There is nothing forcing
you to make a carbon copy of the original
Unicorn-One. Use your imagination and
ingenuity.

A 2'/--inch wide curved opening will
have to be cut in the top of the mobility
base (refer to Fig. 19) to permit wires to
be routed between the base and the body.
This opening may be located at either the
front or the rear of the top section. You
should make sure that the wires will not
jam in the slot as the body rotates—don’t
forget to allow slack in the wires for this
purpose—and the slot should be edged
with some soft material such as several
layers of electrical tape, or flexible tubing
which has been slit to fit over the cut
metal, to prevent chafing of the wires’
insulation.

Transmission and drive train

There are three main sections to the
“mobility” part of the mobility base.
They are the motors, the wheels, and the
parts which transmit the action of the
former to the latter. The wheels are easy
to obtain. The two 6-inch driven wheels
can come from an abandoned child’s wag-
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FIG. 199—MOBILITY BASE layout and dimensions. Figures here are for author’s prototype—yours may
differ (see text). Top plate is made of steel; rest can be aluminum.

FIG. 20—EARLY VERSION of the mobility base
enclosure, built from parts at hand.

FIG. 21—HINGED BACK PANEL allows access
to components mounted inside mobility base.

on or scooter, or from a lawnmower ser-
vice shop, to name a few sources. The
front caster wheel is probably best found
in a hardware store.

The preferred motors, used in the first

approach, are gear motors which run at a
speed of between 20 and 25 RPM.
Sources for a 22 RPM motor are given in
the parts list. If you elect to go the second
route, you can use simpler, higher-speed
motors. Again, refer to the parts list.

Figure 22 illustrates a section of a
mobility base constructed using the 22
RPM gear motors. The motor is very eas-
ily attached to the frame of the base
through the use of an aluminum angle
bracket at the bottom and two 'Yi-inch
OD spacers at the top. Attachment is
made using the existing motor mounting-
holes. By using counter-sunk flat-head
machine screws, the exterior of the mo-
bility base is left free of protrusions and
can be painted without further-finishing.

The wheels, which usually come with
!/si-inch shafts, are coupled to the '/«-inch
motor shaft by means of a 2.5-inch long,
'/>-inch spacer, with an inside diameter of
'/e-inch, secured to both the axle and the
shaft by means of set screws. Alterna-
tively, a .374-inch OD coupler may be
used and the shaft and axle secured to it
with dowel pins. Refer to Fig. 23 for
details.

Two motor/wheel assemblies are used,
one on each side. Front support is given
by a castered wheel located at the front of
the assembly. Steering is accomplished
by driving only one motor, using the oth-

L= =l
FIG. 22—ONE OF THE TWO gear motors used to
drive the mobility base’s wheels.

er as a pivot about which the robot turns.
Or, for speed, one wheel may be run in
one direction while the other is run in the
other.

The alternate method for driving the
mobility base, illustrated in Fig. 24, uses
less expensive, but much faster-turning
electric motors coupled to the wheels
through a set of worm gears. This meth-
od, while less expensive in terms of mate-
rials, requires a lot of painstaking labor
and probably the use of a well-equipped
machine shop. It is presented here mostly
as an exercise in developing alternate
ways to achieve the same results.

The motor is mounted on a '/-inch
thick aluminum plate which, in turn, is
mounted on the inside of the bottom of
the mobility base using four spacers. The
shaft of the motor protrudes down
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HEIGHT WILL VARY

' spacen NOTE: WITH WHEEL SIZE
0D 250 DRILL LAYOUT FOR MOUNTING GEARMOTOR T e
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FLAT HEAD SCREW
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‘:::-_'___ UIBB o
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y 259
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P COUPLER AND .2497 SHAFT e ) 5 —————————————
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MOTOR SUPPORT
FIG. 23—MECHANICAL DETAILS of 22-RPM gear-motor mounting. Some dimensions may change |f
sizes of wheel or wheel-shaft you use differ from those used by author.
PARTS LIST
Supplier’s Supplier’s
Item Size Quantity| part no. |Supplier Item Size Quantity| part no. |Supplier
Sheet metal  |.125x10.5x 19| 2 PA-1106 | &), @ or
(type 5005) inches (5005 alum.) 3-amp split- 2 61.085 ©
aluminum
phase
125 x 10.5 x 2 PA-1106 | ). @
15.75 inches Battery lead-acid, 12- 1 local
volt, 12 am- supplier
125 x 19.5 x 1 PS-1258 | (), @
15.75 inches (steel) pors:hours
gelled-electro- as see back of
112§ ;51;‘; s 1 FEI'J;O)Q ®.© lyte, for 12 |required| Radio-
: : voits, 12 am- Electronics
(Optional—for |.125x 19 x 7 4 PA-1104 | (&), @ pere-hours
use with mo- inches. Note: (alum.)
tor-cycle bat- | .0625 sheets :
tery and 19- may be used SUBRLIERS:
inch square for sides if de- @ The Robot Mart
base) sired. Room. 1113
19 W. 34th St.
Aluminum angle|.0625 x ' 16 feet | Local hard- New York, NY 10001
inches ware supply ($3.00 for catalog)
store
or Winfred M. Berg, Inc.
: 499 Ocean Avenue
125 x .75 125 x .75 in. x 1 Bl-2901-3 | (&), @ E. Rockaway, NY 11518
3 feet
125x.76in.x | 1 BI-2901 | (&), © (© Edmund Scientific Co.
12 feet 101 East Gloucester Pike
Barrington, NJ 08007
Rear panel 1 x 12 inches 1 Local hard-
hinge ware supply (E) Gledhill Electronics
store P.O. Box 1644
Worm gear 24-pitch— Y- 2 W24b37-F30| (A), Marysville, CA 85801
inch bore, 30
taatl (@ Bud Industries, Inc.
Parts may be ordered through
Worm Double pitch 2 W24s-4D | (), B local electronics supplier.
prpeeliipatoregiic T:M HORIS & ?158;900‘[‘53 ®.® NOTE: Part numbers for all items with “G'' shown as supplier are
el (Brevel) those used by Bud.
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FIG. 24—MORE COMPLEX DRIVE MECHANISM
is shown above. Power is transmitted to wheels
through right angles, by means of worms. Gear
motor drive is simpler and more reliable.

FIG. 26—THIRTY-TWO TERMINAL barrier strip
(at left) for power distribution and control. Will
first be connected by cable to control box and
later directly to R/C receiver or computer.
through the mounting plate and through
a hole in the bottom plate of the mobility
base. Attached to the end of the shaft is a
double pitch worm. This worm meshes
with a 24-pitch, 30-tooth, worm gear,
affixed to the end of the shaft which con-
nects to the wheel. As can be seen from
the diagram, several bearings are needed
for this method and the bearing hangers
(the plates which hold the bearings and
are attached to the frame of the body)
must be very carefully machined if things
are to work right. Also shown in this dia-
gram is another coupler, used to extend
the length of the wheel shaft.

While this method can be made to
work, it is one place where you might
want to consider splurging and buying
the gear motors to use in the first method
presented. The extra cost will be more
than offset by the ease of construction
and the final result.

Power sources

Since Unicorn-One is a mobile robot,
it’s intended that he carry his own power
source with him. He obviously can’t run
on flashlight batteries—in fact he needs
ten to twelve amps at 12 volts. The most
economical way of obtaining this power is
through the use of a conventional lead-
acid battery.

A motorcycle battery, mounted as
shown in Fig. 25, will do the job nicely.
(Note the plate to the left of the battery,
which brings its leads to the outside for
recharging purposes.) A frame should be

continued on page 126
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Oot/Bar - Graph
Oisplay Drivers

New IC’s simplify the design of LED displays.
They’re capable of doing a lot more than that, too!

THE USE OF MULTIPLE LED'S IN A BAR-
graph fashion to display analog signals is
becoming increasingly popular. The
reasons include low cost, ruggedness,
high visibility, ease of interpretation,
fast response time, low voltage and cur-
rent requirements, and long life. No
other display technology combines all
those advantages. For example, electro-
mechanical meters can have better
resolution, but they respond less quick-
ly and are sensitive to shock and vibra-
tion. Liquid-crystal displays draw less
power but are slow, and difficult to read
in dim light. Bar graph displays based on
LED’s are used in stereo amplifiers for
power meters, in tuners for signal-
strength indicators, and in cameras for
light meters. In all of those examples,
the display must be interpreted quickly
and easily, but high resolution is not
required.

Recently, IC’s have been introduced
that considerably simplify the task of
driving a LED array with analog signals.
Examples of those include National
Semiconductor’s LM3914 and LM3915
LED Dot/Bar Display Drivers. Those
extremely versatile devices have a
reference, a voltage divider, and ten
comparators all on one chip. Besides the
LED’s, only a few resistors and a ca-
pacitor are required to complete the dis-
play circuit. Either a bar or dot display
(only one LED on at a time) is possible.
The on-chip voltage reference is fully
regulated, remaining constant while the
power supply feeding the IC can be any-
where between 3 volts and 25 volts!

How it works

A block diagram of the LM3914 is
shown in Fig. 1 where the IC is wired up
as a simple 2.5 volt full-scale meter. The
IC’s internal reference forces the volt-

MICHAEL X. MAIDA

age drop across R1 to 1.25 volts, causing
a current equal to 1.25V/R1 or 1.25 mA
to flow thru R1 and R2. The small 75-
microampere current from pin 8 can
usually be neglected so that the voltage
at pin 7 is approximately 1.25V x (1 +
R2/R1) or 2.5 volts. The display range is
set by the voltages at pins 6 and 4, the
top and bottom ends of the LM3914's
internal voltage divider. For the 0-to-
2.5-volt meter shown, pin 6 is wired to the
2.5-volt reference while pin 4 is ground-
ed. The reference load current (I p)in
this example is equal to the 1.2§' mA
flowing through R1 plus the 0.25 mA

flowing through the 10K divider or 1.5
milliamperes total.

The signal to be displayed is applied
to pin 5, where it is buffered by a high
impedance follower and fed to the in-
verting inputs of the ten comparators
that drive the LED’s. The comparators’
non-inverting inputs are connected to
the taps along the voltage divider. In the
LM3914, those taps are all equally
spaced. Here, another comparator turns
on for every 250-mV increase of the in-
put voltage, lighting up another LED.

Current drive to each LED illumi-
nated is set at ten times the reference-

TR
DETE
R2 R1 LED
AR JK ¥ _BRIGHTNESS
L ey ey
= 5 REF
CAOUOL: 1 T T T T
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AMPLIFIER
< PIN11 <_|
CONTROLS TYPE OF ==
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FIG. 1—THE LM3914 consists primarily of a series of comparators and a voltage-divider r?gworl(. The
trip point of each successive comparator is set higher than the previous comparator by the voltage
divider. As the input voltage applied to pin 5 increases, the comparators trip in sequence. The
comparators, in turn, illuminate their respective LED's.



RED

#2 AMBER
#3 ‘GREEN
#4 'GREEN
#5 GREEN
#6 'GREEN
#1 GREEN
#8 GREEN
#9 AMBER
#10 'RED

FIG. z—EXPAHDED-scALE VOLTMETER for monitoring the output voltage of a 5-volt logic-power
supply. Each LED corresponds to a predetermined voltage, as shown in the chart.

load current (Ippp) or 15 mA in this ex-
ample. Generally, LED currents from
10 to 20 mA produce adequate bright-
ness. A pot in series with a resistor con-
nected from pin 7 to ground makes a
simple intensity control, since it varies
Iz Without affecting the reference volt-
age. Trimming the reference output
voltage can be accomplished by varying
R2.
For a DOT-mode display, pin 9 may
be left open; for Bar-mode, pin 9 is
connected to the LED supply, which

can be different from the IC’s V*.
Watch the IC's power dissipation in
BAR mode, however. At 15 mA per
LED, the LED supply should be no
higher than 6 volts. To power the LED’s
from a higher-supply voltage, place a
dropping resistor between the LED
anodes and the supply. The LED supply
should always be bypassed with a 10 yF
electrolytic capacitor to prevent oscilla-
tions. The LM3914’s TV supply (pin 3)
must be at least 1.5 volts above the pin 7
reference output and can be as low as 3

volts when the reference is run at 1.25
volts (pin 8 grounded).

Simple voltage monitor for TTL

The LM3914’s low voltage-require-
ments and flexibility make for some in-
teresting applications. Figure 2 shows
an expanded-scale voltage monitor for a
TTL system that runs off the same
single 5-volt supply it monitors! As
shown in the table, each LED covers a
100-mV range from 4.5 to 5.5 volts. A
simple two-step calibration is all that’s
required.

Here the supply voltage is attenuated
by a factor of two and fed to the LM3914
signal input. Resistor R6 sets the top of
the internal divider network at 2.705
volts (5.41V/2) and potentiometer R4
sets the bottom of the divider at 2.205
volts (4.41V/2). Adjust R6 until LED10
just turns on with V- set at 5.41 volts.
Then adjust R4 untdci_CEDl just turns on
with V. set at 4.41 volts. There’s a
slight mtcracnon so that running through
that procedure a second time may im-
prove accuracy.

TTL and CMOS-compatible under-
voltage and overvoltage signals are pro-
vided, which can be used to shutdown a
system before damage (to either data or
hardware) occurs. Optional diode DI
protects the IC in the event the 5-volt
supply leads are reversed. For a simple
go/no-go display, use red LED’s at pins
1 and 18 for undervoltage and overvolt-
age and wire-OR pins 10 through 17 to
the cathode of a single green LED.

Audio metering

A logarithmic scale using the decibel
(dB) is a convenient and popular one for
measuring audio levels. A 3-dB increase
corresponds to a 41 percent voltage in-
crease and a doubling of power. The
L.M3915 features a (22K ohm) logarith-
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LM 3915

FIG. 3—AUDIO-LEVEL METER displays the instantaneous value of the audio input signal. The LM3915
provides a logarithmic response.

REF REF
ouT ADJ

FIG. 4—PEAK-READING AUDIO-LEVEL METER is obtained by using a peak-detecting circuit on input
pin 5.

LM3914

SIGNAL
INPUT

5 F it
FIG. 5—INCREASED DISPLAY RESOLUTION is obtained by modulating the input signal on pin 5 with
either a sine or triangular waveform as shown in a. The resulting display shown In b and ¢ has twice
the original resolution. (The display shown in b obtained in the DOT mode, while the display shown in
c is obtained in the BAR GRAPH mode.) The same effect is obtained with the logarithmic LM3915 by
using the configuration shown in d.

9

mic voltage-divider for a 3-dB-per-step
display; otherwise, it’s identical to the
L.M3914. The LM3915 is useful for dis-
playing signals with wide dynamic
range, such as RF signal strength,
power level, or light intensity, in addi-
tion to audio level.

Figure 3 illustrates how simple it is to
construct an audio-level indicator with
the LM3915. The audio is fed straight to
the IC’s signal input without any rectifi-
cation. Using the poT mode, the LED
illuminated represents the instantane-
ous value of the audio waveform. Both
peak and average levels can be easily
discerned. Since the dot will be con-
stantly moving, the LED’s are run at 30
mA for adequate intensity. The full-
scale reading (+3 dB) is 10 volts; that is
easily altered by changing R2. The
LM3915’s signal input can withstand
signals up to £35 volts, which corre-
sponds to 150 watts peak into an 8-ohm
load. If there is a chance that the audio
input could exceed this range, either at-
tenuate it or include enough series re-
sistance to limit the current to 5 mA.

If a peak-reading meter is desired,
Fig. 4 shows how it’s done. Since the
thresholds for the first few LED’s are
less than 1 volt, a simple diode-capacitor
peak detector won't do. The diode’s 600
mV turn-on threshold would not pass
low-level signals. In the circuit shown,
the voltage drop across DI is can-
celed out by the emitter-base voltage of
PNP transistor QI, connected as an
emitter follower. These voltages usually
track within 100 mV, causing a small
error at low input levels.

The LED connections in Fig. 4 illus-
trate a tricky way to get a bar-graph
display with very low current drain.
With pin 9 left open, the LM3915 thinks
it’s in DOT mode, so only one output will
be on at a time. For an input between
—24 and —21 dB, the pin-1 current
source turns on, lighting up LEDI.
When the input increases to —21 to — 18
dB, the pin-18 current source turns on
while pin 1 turns off. With the LED's in
series, the pin-18 output current flows
through LED2 and LEDI, lighting them
both. For every 3-dB increase in input
voltage, the current shifts over to



FIG. 6—TWO LM3915's can be cascaded together to obtain wide dynamic range. The circult shown
above Is a peak-reading audio-level meter with a dynamic range of 60 dB.

FIG. 7—OVERRANGE INDICATION with the bar-graph display is obtained with the above circuit. When
the overrange condition occurs, the LED’s flash.

another output pin and lights another
LED. That results in a bar-graph display
that draws only 20 mA while lighting ten
LED’s, instead of 200mA for the stan-
dard bar-graph configuration. A higher
supply voltage is required, however, be-

cause all the LED forward voltages are
in series. The IC still stays cool since the
current drain is low. That connection

may be useful when *‘stealing’’ power
from pre-existing stereo equipment that

cannot supply much current.

Other display ideas

For increased resolution, modulate
the LM3914’s input signal with an AC
voltage as in Fig. 5-a. The LED’s will
appear to turn on gradually, producing a
display that changes smoothly like a
meter. For the modulating voltage, a
triangle wave works best, although a
sinewave (60 Hz from a transformer, for
example) can be used. The peak-to-peak
amplitude of the AC voltage should be
equal to the voltage step between
LED’s. Figures 5-b and 5-c depict the
resulting displays in either the bar or dot
mode. To obtain the same effect using
an LM3915, where the voltage step be-
tween LED’s varies, one should modu-
late the Ry voltage by 3 dB as in Figure
5-d.
Most program material has a dynamic
range of over 40 dB. It’s a simple matter

to obtain a 60-dB display by cascading
two LM3915’s together, as shown in

Fig. 6. A better peak-detector circuit is
required because the threshold for the
first LED is only 15 mV! The precision
peak detector uses op-amp IC3 to over-
come diode offset error. Operational
amplifier IC4 is run at a gain of 30 dB or
31.6. BiFET op-amps, such as the
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HOME-MADE TRAINING DEVIGES.
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MICRO-SYSTEMS.

NO OTHER HOME STUDY SGHOOL

OFFERS THEM EXGEPT NTS.
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IN FACT, NTS ELECTRONICS
PROGRAMS INCLUDE THE

'} WIDEST ARRAY OF SOLID-STATE
AND DIGITAL EQUIPMENT EVER

RED BY ANY HOME STUDY SCHOOL.

Now, for the first time, you can learn all about micro-
computers by working with your own production model at
home. We'll explain the principles of troubleshooting and
testing this remarkable instrument and, best of all, we'll

show you how to program it to do what you want.

It's the perfect opportunity for you to learn BASIC
high level language programming and assembly
language programming. ) :

Then, to learn how to localize microcomputer problems S
and solve them, you'll experiment and test with a digital multi-
meter and other testing gear.

But most important, you get to assemble and work with 1
today’s most sophisticated microcomputers, not home-made 120138
training devices. We believe this makes learning a lot more
relevant and exciting.

In fact, production-model equipment is featured in all
NTS electronics programs.

Our Color TV servicing program boasts the NTS/HEATH
digital color TV (25" diagonal) you actually build and keep.

In Communications Electronics you'll build and keep an
NTS/HEATH 2-meter FM transceiver, along with digital multimeter and service trainer.

Whichever NTS electronics program you choose, you can count on working with much
the same kind of equipment you'll encounter in the field.

Find out more in our full color catalog on the program of your choice.

NTS also offers course in Auto Mechanics,
Air Conditioning and Home Appliances. Check
TCOGMICEN 53 Rl card for more information.

2-Meter FM Transceiver

{3

N

I
el

MULTIMETER W-1200 TECHNICAL-TRADE TRAINING SINCE 1805
Resident and Home-Study Schools

4000 S0. FIGUEROA ST., LOS ANGELES, CA. 90037
|
1. The NTS/HEATH H-89 Microcomputer features floppy disk stor- e =
age, “smart” video terminal, two 580 microprocessors, 16K RAM :"&r Eg:m!— I&ggﬂg"— ggrggt.?
m?cf:\&rgh]e;g?er:gable to 48K. Available in NTS's Master Course in UzatARDRIoE: 'gamomla 90037 :
2. The NTS/Rockwell AIM 65 Microcomputer A single board unit Please rush FREE color catalog on course checked below
featuring an on-board 20 column alphanumeric printer with 20 [] MicroComputers/MicroProcessors (] Auto Mechanics

Digital Muitimeter

character display. A 6502-based unit 4K RAM, expandable. [J Communications Electronics [] Air Conditioning
Available in NTS’s Microprocessor Technology Course. [ Digital Electronics [] Home Appliances
3. The NTS/KIM-1 Microcomputer A single board unit featuring a O Industrial Technology 0 Color TV Servicing
6 digit LED display with an on-board 24 key hexadecimal
calculator-type keyboard. A 6502 based microcomputer with 1K Name Age
of RAM memory, expandable. Available in NTS's Master Course in
Electronic and Industrial Technology. Address
Apt. =€ RSV CHy,
NO OBLIGATION. NO SALESMAN WILL CALL. ;
APPROVED FOR VETERAN TRAINING. State Zip

[] Check if interested in G.I. information.
[[] Check if interested ONLY in classroom training in Los Angeles.

-
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2 RADIO-ELECTRONICS

FIG. 8—TEN-STEP TIMER CIRCUIT. The LED's turn off sequentially, with each LED representing the
time constant of R1—C1. s

FIG. 9—NINE-STEP SEQUENCER is a variation of the principle used in the ten-step timer shown in Fig.
8 and can be used to turn various loads on and off sequentially.

LF351, that combine low bias current
with a high slew rate are recommended.
The offset-adjust pot R11 is adjusted for
a 0-volt output from IC4 with no audio
input applied.

As that example shows, the LED’s
can be run from an unregulated, unfil-
tered power supply. The 6.3-volt center-
tapped transformer, and diodes D1 and
D2, provide a full-wave rectified voltage
of about 4 volts to the LED anodes. That
greatly reduces the load on the V* sup-
ply in the bar-graph mode and also re-
duces heat dissipation in the LM3915
integrated circuits.

In this circuit, resistor R7 sets the
reference voltage for both IC’s. Since
both IC’s have identical loading on their
reference outputs, the reference voltage
can be changed (from the 10 volts shown
here) by lowering RS without affecting
the LED intensities. The time constant
R3—C2 sets the display decay-time and
can be optimized by varying the capaci-
tance of C2.

It's very easy to add an alarm that will
flash the LED’s when the input voltage
exceeds full scale. The circuit is shown
in Fig. 7. If desired, that scheme can be
used to flash the display when the input
voltage exceeds the threshold of any of
the ten LED’s, by simply moving the
resistor-capacitor network (made up of
R2 and C1) over to a different output of
the IC.

Timers and sequencers

Use an LM3915 to monitor the volt-
age on a discharging capacitor, as in Fig.
8, and you’ve got a simple timer. Even
though the capacitor voltage decays to
zero logarithmically, displaying it via
an LM3915 results in equal time steps.
Each time step is approximately R1x
C1/3.

The sequencer shown in Fig. 9 is a
variation on that. Capacitor C1 is
charged linearly by the current source
made up of QI, LEDI1 and R1. When
output 10 starts to turn on, Q2 and Q3
conduct and C1 is rapidly discharged.
Cycle time is about 10XR1XxCl. The
1.M3914 outputs could be used to drive
relays, opto-isolators, or logic circuits,
for example.

Other ideas

Don’t think the LM3914 and LM3915
can drive only bars of LEDs. The LED’s
can be arranged in circles, or as X-Y
displays, for instance. LCD’s, vacuum
fluorescents, and low-current incandes-
cent bulbs can also be driven. As the
examples show, outputs may interface
with CMOS, TTL, opto-isolators and
relays for a variety of automatic
measurement and control functions.
The decibel display of the LM3915 is
especially attractive for audiophiles.
Like the op-amp, applications of those
display drivers are limited only by the
imagination of the designer. R-E



PIONEERS OF RADIO

TESLA IS BEST KNOWN (BY THOSE WHO
know of him at all) as the genius who
conceived, invented, designed and put
into operation our alternating current
electrical system, without which much of
the Electrical Age would never have
come into being. That invention—or se-
ries of inventions—freed the world from
dependence on direct current, which lim-
ited the distance that power could be
transmitted to a mile or two from the
generating station.

Others know him as a dreamer who
proposed such grandiose schemes as ex-
citing the earth at its fundamental fre-
quency and thus transmitting informa-
tion—or even power—to any part of the
globe, with little loss. Yet he was also the
practical engineer who designed the com-
plex Niagara Falls project, for many
years the world’s largest generating
plant.

As for grandiose projects, his genera-
tion in 1899 of more than 12 million volts
at his Colorado Springs laboratory (Ra-
dio-Electronics, June 1976) was un-
matched for more than 70 years. Experi-
menting with wireless power transmis-
sion, he lighted a bank of 200 lamps (us-
ing about 10 kilowatts) 26 miles from the
Colorado Springs installation. That feat
has yet to be duplicated:

These fantastic accomplishments have
overshadowed his very real work in the
radio field. Yet he was one of the first to
work with high frequencies, and many
engineers know him only by that first
radio-frequency transformer, the Tesla
coil. That “coil” was invented in 1891. In
1893, speaking to the members of the
Franklin Institute in Philadelphia, he dis-
cussed electrical resonance, among other
subjects. Pointing out that if the induc-
tive and capacitive reactance in the circuit
were such as to cancel each other, reso-
nance would be attained and current
would increase without a theoretical lim-
it. He explained that it was fortunate that
pure resonance could not be produced
(because of resistance in the circuit).
Otherwise, he said, there would be no

FRED SHUNAMAN

telling “what dangers might not lie in
wait for the innocent experimenter.”

Concerning resonance, he said few
words on a subject “that concerned the
welfare of all. I mean,” said Tesla, “the
transmission of intelligible signals and
perhaps even power to any distance with-
out the use of wires. | am becoming daily
more convinced of the practicability of
the scheme.” Admitting that most scien-
tific men had doubts, he said “My convic-
tion has grown so strong that I no longer
look on this plan of energy or intelligence
transmission as a mere theoretical possi-
bility, but as a serious problem in electri-
cal engineering, which must be carried
out some day.”

Tesla continued to work with reso-
nance, and his patent 568,178 of Septem-
ber 22, 1896 shows several ways of
obtaining resonance in a high-frequency
circuit. In 1915 he sued Marconi for
infringement of that patent, but lost the
case. The court just could not understand
the principles involved, and was possibly
influenced by Marconi’s reputation as a
great man in communications. (The Mar-
coni patent was, however, declared inval-
id in 1943, on the basis of prior work by
Tesla and the 1896 patent, as well as later
patents by John Stone Stone and Oliver
Lodge.)

In 1899 Tesla staged a demonstration
of radio remote control in Madison
Square Garden, New York City. He
maneuvered a three-foot-long model boat
in a large tank, starting, stopping, revers-
ing and steering it in response to requests
from members of the audience.

The Madison Square Garden transmis-
sions were spark. But in his studies of
high frequency, Tesla pioneered two oth-
er types of transmitters that later became
commercial successes in other hands. He
made the first high-frequency alterna-
tors, machines like ordinary alternating
current generators, but designed to pro-
duce electricity at much higher frequen-
cies. Tesla’s alternators reached 10 kilo-
hertz. Improved by Fessenden and Alex-
anderson, first to 50 and later to 100

NIKOLA TESLA

kilohertz, these alternators were made by
General Electric and became the standard
high-power transmitters for transatlantic
and other long-distance communication,
until displaced by tube transmitters.

Tesla also pioneered in the use of the
electric arc as a high-frequency genera-
tor, describing one with controlled atmo-
sphere and magnetic blowout in 1893.
Re-invented by Valdemar Poulsen in
1903, and introduced into the United
States by Cyril F. Elwell, it became very
popular, especially for medium and low-
power transmitters and ship sets. (De
Forest used the Tesla arc in his phone
transmitters, because he could do so with-
out infringing on the patents that were
held by Poulsen.)

In 1901 Tesla started the construction
of an eight-sided wooden tower on Long
Island. Surmounted by a copper-covered
hemisphere 100 feet in diameter, it rose
200 feet in the air. An air of mystery
surrounded the tower and its purpose, but
in 1904 Tesla issued a brochure in which
he described the project as a World Wide
Wireless System, which he said would
provide telegraph and telephone commu-
nication, news broadcasting, stock market
quotations, aids to navigation, entertain-
ment and music broadcasting, accurate
time service, facsimile and teleprinter
services—in fact the whole gamut of
radio services that was to come into exis-
tence decades later.

With the withdrawal of support by
Tesla’s financial backer—it is said be-
cause he found that Tesla was more inter-
ested in the new project as a transmitter
of wireless power than wireless communi-
cations—it became impossible to com-
plete the work, and the tower was finally
taken over by the Waldorf-Astoria in
payment for a hotel bill, and torn down
for scrap in 1917. This ended Tesla’s
radio work, and (though he continued to
invent in other fields, such as steam tur-
bines and even auto transmissions)
marked the end of his career as an impor-
tant scientist and engineer. He died in
semi-poverty in 1943. R-E
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TO THOSE OF US WHO HAVE BEEN SURVEYING
the high-fidelity scene for many years, the
name David Hafler should be familiar. It was
Mr. Hafler who founded the well-known Dy-
naco firm which, for many years, offered high-
quality reasonably-priced audio components in
both kit and assembled form. As is true of
many other American audio pioneers (such as
Saul Marantz, Avery Fisher, and Sidney Har-
man, for example), David Hafler has long since
sold his interest in his first company and has
been active in the field both abroad and in this
country. A couple of years ago, he founded the
present David Hafler Company whose second
major product is the model DH-200 power
amplifier (the first product was and is a low-
cost high-performance preamp, model DH-
101, that makes a good companion piece for
the newly introduced DH-200).

The front panel on the DH-200 is shown in
Fig. 1 and is equipped with a lever-type power
on/off switch that is adjacent to a power-indi-
cator light. Heat-sink structures at the left and
right of the unit form an attractive and practi-
cal cosmetic touch to the rugged-looking am-
plifier chassis. The rear panel of the amplifier,
shown in Fig. 2, contains 5-way binding-post

to find that two completely assembled and ful-
ly tested amplifier modules comprise all of the
kit's active circuitry. That leaves only a hand-
ful of parts (largely power-supply components)
for the builder to complete the mechanical

terminals for speaker-cable connections, pho-
no-tip jacks for input connections and a pair of
speaker fuscholders. Additional fuses are lo-
cated inside the chassis in the DC power sup-
ply lines feeding each module or amplifier
channel, as can be seen clearly in the internal
view of Fig. 3.

If you should elect to build the DH-200 by
purchasing it in kit form, you will be surprised

assembly and power-supply wiring. The entire
project can be completed by a reasonably expe-
rienced electronic-kit builder in one sitting.
Furthermore, should service ever be needed,
you can easily remove and return one of the
lightweight amplifier modules without having
to return the entire unit. You can even operate
the remaining module monophonically while
waiting for the repaired module to be returned
for servicing.

The DH-200 has a unique circuit configura-
tion using all discrete transistors, including
power MOSFET's in the output stages. Like
the Hafler preamplifier that preceded it, the
DH-200 power amplifier has a completely
symmetrical, mirror-image complementary
push-pull circuit from input to output. For
applications requiring extraordinarily high
power, the DH-200 may also be “bridged” to
convert it to a 300-watt monophonic amplifier
(into an 8-ohm load) with distortion specifica-
tions similar to those obtained in stereo.

Lab measurements

Table [ summarizes the static measurements
made on our prewired sample. The amplifier
delivered more than its rated 100-watts-per-
channel at all frequencies before the

Hatler Model DH-200
Stereo Power Ampiifier

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

IR S e e A T
RADIO-ELECTRONICS AUDIO LAB

R.IZ.A.lL.
SOUND

femdaitrees| QAT ES inesusaiany
HAFLER DH-200
POWER AMPLIFIER

EXCELLENT

Copyright © P

Inc., 1979

MANUFACTURER’S PUBLISHED SPECIFICATIONS:

FTC Power Rating: Less than 0.02% total harmonic distortion at any power
level up to 100 watts; continuous average power-per-channel into 8-ohms, at
any frequency between 20 Hz and 20 kHz, with both channels driven. Typical
THD: 100 watts into 8-ohms: 0.0015% at 1 kHz; 0.005% at 10 kHz; 0.009% at
20 kHz. Frequency Response: —3dB, 1 Hz to 100 kHz at 1 watt; 0.5 dB, 10
Hz to 40kHz at 100 watts. Input Impedance: 22,000 ohms. Input Sensitivity:
1.5 volts for rated output. Damping Factor: 150 up to 1 kHz into 8 ohms; 50
up to 10 kHz into 8 ohms. Rise Time: 2.5 microseconds, for a 10 kHz, 60 V
P-P squarewave (10% to 90%). Slew Rate: 30 V/usec for a 10 kHz, 60 V P-P

squarewave.

nominal 0.02% harmonic-distortion rating was
reached. In fact, we were somewhat frustrated
in attempting to measure all forms of distor-
tion at the 100-watt output level. Our IM and
THD test signal sources are known to contain
approximately 0.002% distortion and those
were the readings we oblained, indicating that
the test equipment was imposing a limiting
factor to our measurements. The same held
true for our attempts to measure IHF IM dis-
tortion, where the dynamic range of our spec-
trum analyzer is limited to around 70 dB (cor-
responding to 0.03% distortion). Hence, we
listed our measurements as “less than 0.002%"
in the case of THD and SMPTE-IM and *less
than 0.03%" in the case of the other two-tone
IM measurements.

Note that in Table | we have measured 4-
ohm performance only for a 1-kHz mid-fre-
quency signal. That is not to imply that the
amplifier is unsuitable for use with 4-ohm
speaker systems. Quite the contrary; it will
operate safely even at impedances below 4
ohms. The only reason we omitted any mea-
surement reports for the frequency extremes at
20 Hz and 20 kHz is because Hafler does not
supply a published distortion rating over the
entire power band for 4-ohm operation. There-
fore, we had no reference THD level against
which it would be possible to measure output
at that low impedance.

In an introductory paper concerning the
design philosophy of the Hafler DH-200, that
company introduces yet another interesting
performance test described by Matti Otala, the
well known Finnish engineer who has written
extensively on TIM distortion as well as a new
form of distortion known as IIM (Interface
Intermodulation Distortion). As explained in



that paper, the active load presented by a loud-
speaker cannot be evaluated easily and is any-
thing but a pure resistance, which most of us
use on the test bench as an amplifier load. To
simulate the loudspeaker as a generator, sig-
nals must be driven into the amplifier output,

While conventional theory has it that the
low impedance (high damping factor) of high-
fidelity amplifiers will “short out™ the back
electromotive-force of the loudspeaker, in ac-
tual practice the low-output impedance of an
amplifier is not a physical impedance. It is the
result of feedback that may vary during the
signal cycle and permit some of the loudspeak-
er-generaled signal to get into the feedback
loop and mix with the source signals.

Otala proposes a method to measure what he
calls Interface Intermodulation Distortion. In
his test setup, the amplifier is driven with a
1-kHz signal. Simultaneously, the output of
the amplifier is driven with a 60-Hz signal
through an isolation resistor and a 1-kHz trap.
A spectrum analyzer at the amplifier output
shows both signals (60 Hz and 1 kHz) that are
used for the test plus any other signals appear-
ing at other frequencies. The latter are the
intermodulation products caused by the inabil-
ity of the amplifier to handle the reverse sig-
nals without distorting.

TABLE 1
RADIO ELECTRONICS PRODUCT TEST REPORT
Manufacturer: David Hafler Company Model: DH-200
AMPLIFIER PERFORMANCE MEASUREMENTS

R-E R-E
POWER OUTPUT CAPABILITY Measurement Evaluation
RMS power/channel, 8-ohms, 1 kHz (watts) 114 Very good
RMS power/channel, 8-ohms, 20 Hz (watts) 108 Excellent
RMS power/channel, 8-ohms, 20 kHz (watts) 108 Excellent
RMS power/channel, 4-ohms, 1 kHz (watts) 161 Excellent
RMS power/channel, 4-ohms, 20 Hz (watts) N/A N/A
RMS power/channel, 4-ohms, 20 kHz (watts) N/A N/A
Frequency limits for rated output (Hz-kHz) 15-25 Var.y.'gojo_d
Slew rate (V/Microsecond) 35 Very good
DYNAMIC HEADROOM (dB) 1.9 N/A
DISTORTION MEASUREMENTS
Harmonic distortion at rated output, 1 kHz (%) Less than 0.002 Superb
Intermodulation distortion, rated output (%) Less than 0.002 Superb
Harmonic distortion at 1 watt output, 1kHz (%) Less than 0.002 Superb
Intermodulation distortion at 1 watt output (%) Less than 0.002 Superb
CCIR IM distortion (%) Less than 0.03 Superb
IHF IM distortion (%) Less than 0.03 Excellent
DAMPING FACTOR AT 8 OHMS, 50 Hz 150 Excellent
INPUT MEASUREMENTS
Frequency response, (Hz-kHz, —3dB) 1-108 ‘Superb
IHF input sensitivity (V) 0.15 N/A
Input sensitivity for rated output (V) 1.5 N/A
IHF S/N (Re: 1W Out, “A"-weighted) (dB) 91 Excellent
S/N Re: Rated Output, “A"-weighted) (dB) 111 Excellent
POWER CONSUMPTION
Idling (watts) 118 N/A
Maximum (watts) 540 N/A

TABLE 2
RADIO-ELECTRONICS PRODUCT TEST REPORT

Retall price $329.95 (kit); $429.95 (Assembled)
Price category Low

Price/performance ratio Superb

Styling and appearance Very good

Sound quality Excellent

Mechanical performance Excellent

Comments: What can one say about an amplifier that, despite its incredibly low cost, yields levels

In a further effort to separate the DH-200
from run-of-the-mill power amplifiers, we de-
cided to try that test. The results we obtained
using the DH-200 are shown in the photo of
Fig. 4. The trace shows the 60-Hz signal at the
left, the 1-kHz signal near centerscreen, and
very little else. Compare those results with
those obtained using a well-known amplifier
having the same power rating, driven to exactly
the same composite power level (approximate-
ly half rated output in each case), as shown in
Fig. 5.

Summary

Hafler maintains that the goal in the .* ign
of the DH-200 was to reduce all knowr orms
of distortion to their lowest possible values and
to apply feedback with discretion, after first

of distortion (at all power levels within its ratings) that cannot be read on state-
of-the-art test equipment such as that used in our R.E.A.L. tests? To be sure, static
“bench” measurements often fail to correlate with what one hears when using an
amplifier (or any other piece of audio equipment) for the reproduction of music. In the
case of the Hafler DH-200, however, it is clear that the more subtle forms of distartion,
such as TIM and |IM (Interface Intermodulation Distortion), which have only recently
been identified by researchers in the field, have also been reduced to an inaudible
minimum. Hafler maintains that his circuit is self-protecting and that the output stage
is designed to protect against thermal runaway, without any need for signal-interrupt-
ing relays and the like. Indeed, during our bench tests, the only problem we encoun-
tered was occasional popping of speaker fuses which were accessible for replacemem
from outside the amplifier. It was only after we read the preliminary owner's manual
that we realized that the amplifier had been shipped with 2-ampere fuses (to protect
speakers with low maximum power ratings) and that we should have substituted the
S-ampere substitute fuses that are supplied with the unit. Once that was done, the
amplifier became virtually indestructible.

As for sound quality, we can state that the DH-200 offers bass reproduction as good
as any we have heard from amplifiers costing hundreds of dollars more. Treble sound
could also be characterized as free of any raspiness or slew-induced distortion,
regardless of the transient content of the program material used for listening.

Considering its low price (especially it purchased in kit form), we know of no other
amplifier that offers as much value at the present time. Hafler's first product entry, the
Model DH-101 preamplifier, has already earned itself an enviable reputation amongst
knowledgeable and critical audiophiles. We suspect that the Hafler DH-200 power
amplifier will earn a similar degree of respect from this same critical fraternity. The
DH- 2(:30 deserves an R.E.A.L. overall product rating of excellent, bordering on
super

minimizing distortion of the open-loop circuit
of the amplifier. Using feedback as a refine-
ment (not a cure-all), according to Hafler,
avoided some subtle forms of distortion such as
those outlined in the test of IIM and yielded
audibly better sound. We couldn’t agree more.
Our overall product evaluation, together with
our summary comments concerning the David

Hafler Company model DH-200 will be found
in Table 1I. That amplifier, in our opinion, is
not only extremely reasonable in price (partic-
ularly in its kit version) but the sound is as
good as anything we have ever heard, regard-
less of price. It merits a R.E.A.L. Sound Lab
product rating of “excellent”, bordering on
“superb.” R-E
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APPLICATIONS

The flasher LED is a new component. Learn how it works
and keep it among your arsenal of components for use
when designing projects

CALVIN R. GRAF, W5LFM

THE FLASHER LED HAS RECENTLY BEEN IN-
troduced into the electronic parts market.
It is inexpensive and offers some very
interesting possibilities for circuit innova-
tion. This article describes some applica-
tions of that simple device, which has its
own built-in IC switch. With the use of a
few components—a 9-volt battery, LED
flasher, photocell and resistor—a series of
novel circuits can be configured. They
cover the areas of a continuous LED
flasher for a night light, a basic flasher for
TTL and CMOS circuit applications,
attention-getter applications, a trouble-
shooting aid, and ambient light or dark
detecter. The Flasher LED is currently
available at Radio Shack stores (part No.
276-036).

How it works

The basic LED is made to flash at a
three-times-per-second (PPS) rate by a
small integrated circuit that operates off a
5-volt DC power supply. The flasher
LED is indeed unique when you consider
that the LED is the same size as a regular
LED but contains the following electrical
components: the LED, the IC chip that
establishes the flash rate (in effect con-
taining an R—C time-constant circuit to
switch the current to the LED), and an
“effective resistor” that drops the supply
voltage from 5 volts DC to a nominal 1.6
volts DC for application to the red LED.
The flasher LED draws 20 mA from a
S-volt source, so for a normal red LED
(which draws 20 mA) a series-dropping
(current-limiting) resistor of 170 ohms
would be required. So a lot is accom-
plished by the small IC chip that can be
seen as a small black speck inside the
LED epoxy case. At the present time, the
flasher LED is available with a red lens
only but other colors—such as green and
yellow—probably will be forthcoming
from LED manufacturers.

to
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FIE.. 1—LED FLASHER is poﬁérsd from a S-\roll
supply and flashes at a 3-PPS rate.
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FIG. 2—POWER can be obtained from a 9-volt
source if a dropping resistor is used.
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FIG. 3—AC POWER can be used if a diode and
dropping resistor are included as shown.
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FIG. 4——FLASH RATE can be varied with an R-C
circuit.
Applications

Normal flash rate. In Fig. 1 we see the
basic hookup for the LED IC flasher
operated off 5 volts DC. This configura-
tion is used to drive the flasher directly
off TTL and CMOS circuits and it will
fash at a nominal 3 PPS. Note the elec-
trical schematic symbol we have used for

the IC flasher LED. We have added a
small rectangle to the cathode symbol of
the LED to differentiate it from a regular
LED. Perhaps this symbol for the flasher
LED will be adapted for wider use. Fig-
ure 2 shows an arrangement for flashing
the LED from a 9-volt transistor battery
at a 3-PPS rate. A 9-volt battery will pro-
vide sufficient power to flash the LED for
about a week, so for continuous operation
you can use a 9-volt battery eliminator or
charger available at radio supply houses
for under $5.00. Note that in the circuit
of Fig. 2 we have added a 1000-ohm
series resistor to drop the voltage across
the flasher LED to a nominal 5 volts. The
resistance value is not critical and the
brilliance of the LED and flash rate will
vary slightly with applied voltage as it is
varied below 5 volts.

An alternating current (AC) power
supply of a nominal 6 to 9 volts can be
used to power the flasher LED by adding
a diode to the circuit to protect the LED/
IC chip during negative voltage swings of
the AC voltage. This circuit arrangement
is shown in Fig. 3. The 6.3- to 9-volt AC
power supply can be obtained by using a
115-volt to 6.3 volt filament transformer
or an AC pocket calculator charger which
usually has a nominal 8-volts AC output.

Fast flash rate. We can increase the
flash rate by adding a large capacitor
across the series-dropping resistor as
shown in Fig. 4. The flash rate is
increased to a nominal 10 PPS by the
R—C circuit introduced in series with the
IC chip. The capacitor can be any value
from 500 to 3000 uF at a nominal 10- to
35-volts DC working voltage. Experiment
with the value of R and C until you reach
the flash rate you want.

If the flash rate is increased to slightly
above 10-to-12 PPS, the LED will appear
to be on continuously as the eye cannot
perceive faster flash rates. To observe the



LED flashing (if your circuit leads are
long enough), wave the LED back and
forth slowly and you'll observe it to make
on on-off streak as it moves.

Ambient light detector: When we put a
photocell in series with the flasher LED
as shown in Fig. 5, it will flash only in the
presence of light. Photocells available
from any radio-supply house have a nomi-
nal resistance of 1-to-10 megohms in
darkness and their resistance drops rapid-
ly to a nominal 100-to-1000 ohms in
bright light. In darkness, the circuit will
draw virtually no standby power as the
total resistance in the circuit is over I
megohm. Considering the IC chip as a
short at this time, the circuit will draw
only 9 microamperes from the battery,
virtually its shelf life. You can use this
circuit to tell you when it gets dark out-
side (if you are in a windowless room) or
it you really want to see if the refrigera-
tor light goes out when the door is closed!
For light levels in between light and dark,
where the applied voltage to the IC chip
will vary from 0-to-5 volts, we will find
the flasher LED doing some strange
things such as flashing faster, slower,
staying on or off, and varying its bril-
liance.

When we place the photocell across the
flasher LED as shown in Fig. 6, we now
find that the LED will not flash in bright

light (the low resistance of the photocell
shorts out the IC chip) but when the pho-
tocell is in darkness, the LED will flash.
In darkness the photocell resistance rises
to about 10 megohms and this appears as
an open circuit to the IC chip, 5 volts
appears across the chip and the LED
begins to flash. That circuit will draw
power from the battery in the standby
(light-present) condition and nominal
power when flashing, so you might want
to use a 9-volt battery eliminator for long-
time operation. This circuit is handy for a
flashing night-light in use in hallways and

47K
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PHOTOCELL

FIG. 6—PARALLEL PHOTOCELL permits LED
to flash only in dark ambient light conditions.
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FIG. 5—SERIES PHOTOCELL permits LED to
flash only in bright ambient light conditions.
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RED AND GREEN LEDS FLASH ALTERNATELY
AT RATE DETERMINED BY APPLIED VOLTAGE

FIG. 7—RED AND GREEN LED’s flash alternately at a rate determined by the applied voltage.

other locations or areas where you might
need to know that a certain light is still on
and operational.

Alternate flashing red and green
LED’s: The flasher LED can be used in a
circuit arrangement as shown in Fig. 7 to
alternately flash a second LED. The two
LED’s can be spaced several inches or
feet apart to attract your eye back and
forth to each LED as it flashes. Alter-
nately flashing red and green LED’s are
particularly interesting as they are eye-
catching and can serve as baby sitters,
novelties, or attention-getters. The circuit
of Fig. 7 will operate from a nominal 3-
to-6 volts DC, the flash rate increasing as
the voltage is decreased. At 6-volts DC,
such as you get from a Type-F lantern
battery available at hardware stores, the
flash rate is the nominal 3 PPS. If the
circuit voltage is increased past 6 volts, up
to 7 or 8 volts, the LED’s will stop flash-
ing and remain on continuously. That
condition should be avoided for use over
long periods of time as it might damage
the IC chip in the flasher LED.

As the voltage is reduced to about 3
volts, the flash rate increases to about 10
PPS and the LED’s are not as bright as at
6 volts. The LED’s will flash faster and
faster as the voltage is reduced below 3
volts until they appear to be on continu-
ously, though they are dim at this time.

As you experiment and work with the
flasher LED, you will find it a very inter-
esting electronic component. You may
observe that its flash-rate changes, de-
pending on the amount of ambient light
striking the IC chip inside its epoxy case.
Depending on the manufacturer of the
LED, the flash rate will be a nominal 3
PPS in bright bench light or sunlight. But
as you darken the room, the flash-rate
will decrease slightly, depending on the
circuit you are using at the time. Do your
own experimenting with this unique de-
vice until the manufacturers correct for
some of its interesting characteristics!
They might add a Zener voltage-regula-
tor to keep the flash-rate constant with
applied voltage and then hide the IC chip
in a lightproof case—and that would take
away all the fun! R-E
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new ideas

PC-BOARD BUBBLE ETCHER

MY NEW IDEA INVOLVES CONSTRUCTION
plans for an inexpensive (under $10) bub-
ble etcher that reduces the time to etch
printed circuit boards considerably. The
materials required for the etcher consist
of a phenolic instrument case, */is-inch
OD rigid PVC tubing, instant-setting

].._ "' OR G-1/4"

pieces of tubing, use a No. 76 drill to drill
a .020-inch-diameter hole at each marked
location.

Upon completion of the drilling, re-
move all loose fragments from inside the
tubing, arrange the pieces into a 6'/:-inch
X 4-inch rectangle and cement the tub-
ing ends together, being careful not to get
cement inside the tubing. Let the cement
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PVC cement, an aquarium air pump, a
piece of '/s-inch ID flexible plastic tubing,
and a piece of plastic canvas of the type
used for needlepoint. (The “canvas™ has
an open grid containing *»-in. square
holes.) Any size etcher may be con-
structed simply by cutting the length of
PVC tubing to fit the case size. The etch-
er described below uses a standard-size
instrument case having inside dimensions
of 62 X 4/ X 2% inches. The PVC
tubing, cement, flexible tubing, and plas-
tic needlepoint canvas were purchased at
a hobby and crafts store, the aquarium air
pump at a pet store, and the case at an
electronics parts supply house.

The heart of the etcher is a rectangular
air tube constructed from two 6'/:-inch
and two 4-inch lengths of the rigid PVC
tubing (these dimensions fit the case I
used). The ends of each piece of tubing
are cut at a 45° angle as illustrated in Fig.
1. Refer to Figs. 1 and 2 and mark the
locations of the air holes in the 6'/:-inch

b G- 14" {

¥45°

Iw]

§964| Te
4"

-3¢

dry before going to the next step.

At the top center of one of the 4-inch
legs of the rectangle, drill a */i-inch-
diameter hole through one wall of the
tubing and remove any loose fragments
from inside. Next cut a 1%/-inch length of
tubing and cut a notch in it about Yie-in.
wide by !/i-inch deep, centered across
one end as shown in Fig. 3. Align the
notch parallel to the length of the drilled
4-inch. tubing and cement the notched

continued on page 122

NEW IDEAS

This column is devoted to new ideas,
circuits, device applications, construc-
tion techniques, helpful 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 (see
photo below). 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 Ildeas Radio-Electronics,

200 Park Ave. South,

New York, NY 10003




Sabtronics NEW Hand-held Digital Multimeters. . .

The only thing that
beats their performance

is their price.

Accurate performance you can rely on, time
after time. That’s what you expect from a
quality DMM. But don’t expect to pay as
much for it any more. Because now Sab-
tronics brings you top quality DMMs with
more features and better accuracy than
other comparable units on the market to-
day. And they cost surprisingly less!

We cut the price.

Not the quality.

What you get is a precision crafted unit that
features single-chip LSI logic, laser trimmed
resistor network and a stable band-gap
reference element for better long term ac-
curacy. Basic DCV accuracy is 0.1%. The
Model 2035A gives you 32 measurement
ranges over 6 functions and the Model
2037A an additional two temperature
ranges.

First in features.
First in price.

Both models feature a ‘‘touch-and-hold”’
capability with the optional probe - a
reading is retained for as long as you
wish. Now you can make measurements in
hard-to-reach places without taking your
eyes off the probe tip or stopping to
record data.

The two-terminal input for a/f
measurement functions eliminates
switching test leads when measuring voltage,
resistance or current. The Model 2037A even
has a built-in temperature measuring
circuit with a -50°C to + 150°C range and
is supplied complete with the sensor probe.
It is ideal for checking 1C, resistor, transistor,
heat sink and enclosure temperatures or for

BRIEF SPECIFICATIONS:

DC VOLTS: 100. V - 1000V, 5 ranges
AC VOLTS: 1004 V - 1000V, 5 ranges
DC CURRENT: 0.1 A - 2A, 5 ranges

AC CURRENT: 0.1 A - 2A - 5 ranges .
Hi-OHMS: 0.1 ¢ - 20M &, 6 ranges
Lo-OHMS: 0.1 - 20M 1, 6 ranges .

TEMPERATURE: -50°C - +150°C
(-5B°F - +302 °F), 2 ranges .
(Model 2037 A only) .

Size: 32 "Wx 64 "Lx15/8"H .

WEIGHT: 11 oz. (excl. battery)
OVERLOAD PROTECTION: 1000V DC
or AC peak all voltage ranges, 250V

2A/250V fuse all current ranges.

IN MOST COUNTRIES OF THE
WORLD

.To: Sabtronics International, Inc., 5709 North 50th Street, Tampa, FL 33610

Please send me

_____ Shipping and handling @ $5.00 per kit (see below)T
___ Model THP-20 Touch-and-hold Probe(s) @ $19.95ea.

| enciose LI check* [l money order. Bill my L1 Master Charge [ Visa

DC or AC peak all Ohms ranges; I *Allow 2-3 weeks clearance time for personal checks. No C.0.D

monitoring environmental test temperatures.

Plus more features.

The Hi-and-Low power ohms capability
allows you to make in-circuit resistance
measurements and to check semiconduc-
tor PN junctions. In addition automatic
polarity, automatic zero, automatic
decimal point and overload protection are
standard features. And you get up to 200
hours operation from a single 9V tran-
sistor battery. The automatic “LO BAT”’
indicator warns you of the last 20% of
battery life. The large, crisp LCD
readouts allow easy viewing indoors or
outdoors in bright sunlight.

One-evening kit assembly.
Assembling either kit is simple with our
easy-to-follow, step-by-step instructions.
The built-in calibration references allow
you to calibrate the unit any time, any
place. We’ve even eliminated difficult
point-to-point interconnect wiring. All parts
mount on the PC board. The only wires you
solder are the two battery clip leads.

Order yours now.

With all of these features and perfor-
mance characteristics no other handheld
DMM comes even close to matching the
price/performance ratios of the Models
2035A and 2037A. Providing the best
value for money in test equipment, Sab-
tronics has become one of the world’s
largest producers of DMMs. You can
order with confidence. Use the convenient
order form or call us with your Master
Charge or Visa number for prompt
delivery.

Making Performance Affordable

sa s 7

INTERMATIONAL MNC

5709 North 50th Street, Tampa, Florida 33610
Telephone 813/623-2631

Model 2035A Handheld Multimeter kit(s) @ $74.95ea
Model 2037A Handheld Multimeter kil(s) @ $99.95ea.

|/1“““

Model AC-110 Battery Eliminator(s) @ $7.95 ea, H
Model HVP-30 30 kV DC High-voltage Probe(s) @ $29.95 ea. $
Florida residents add 4% State Sales Tax s

TOTAL $

SABTRONICS SERVICE AVAILABLE I Streel

Card Account # Expiry dale
. Name
Apt.
. Cily State Zip

tContinental U.S. only. AK, HI & PR: $6.00. Canada: $7.50. Foreign: $19.00 Airmail
H B EHEEE = E E S E E S E = @ [ [/ &= E

0861 H3IFOLD0
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hobby corner

A one-chip (almost) digital panel meter in half an hour.
EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

THERE IS A DIGITAL PANEL METER (DPM)
IC on the market from Intersil (10710
North Tantau Avenue, Cupertino, CA
95014). The 40-pin CMOS IC contains
not only the 3'/>-digit A/D converter but
also the 7-segment decoders, display driv-
ers, a reference and a clock. All you add is
power, a few resistors and capacitors and
a display to make a complete digital
meter. Nothing could be simpler!

The fact is that there are two such
Intersil IC’s: the ICL7106 for use with a
liquid crystal display (LCD) and the
ICL7107 for use with a LED display.
These IC’s are identical in function, but,
because of drive requirements for the two
types of displays, they use different pow-
er (9 volts and S volts, respectively) and
there are other internal differences. The
7106 and 7107 are not interchangeable.

Perhaps of greater interest are the
available “evaluation kits,” including all
parts for a complete digital meter except
power supplies. For example, the 7106 kit
contains the IC, a 3'/-digit LCD, a PC
board, 5 capacitors, 4 resistors, a pot and
hardware (battery holder and connector,
Molex socket pins and test lead jacks).
About 30 to 40 minutes with your sol-
dering iron and you have a working 0-200
millivoltmeter.

[The 7106 kit sells for $29.95 and the
7107 kit sells for 324.95. Order these
directly from your nearest Intersil dis-
tributor. You can obtain a distributor
listing by writing to Intersil at the
address already given—Editor]

Recently, I assembled a 7106 kit. The
instructions are quite clear, assembly is
simple and the meter worked beautifully
right from the beginning. The only tick-
lish part of construction is getting the IC
and LCD into the Molex pin socket.

FIG. 2

and one capacitor as per the instructions
provided, I changed the DPM to read 0-2
volts. It has to be calibrated and you can
do this with another meter of known
accuracy or with a fresh carbon-zinc
(flashlight) battery that has a potential
pretty close to 1.55 volts.

For my purposes, the 0-2 volt instru-
ment is really more useful—it measures
from —1.999 V to +1.999 V. To mea-
sure transistor bias (or almost anything
else) just stick the leads into the circuit.
Don’t worry if you get them backwards;
the meter changes sign from plus to

DC VOLTMETER
P

L,

L=l

—0

FIG.3

Patience and perseverance are the keys
here.

The ease of measurement and reading
is as great as you would expect from a
digital meter. First, the input resistance is
very high so that delicate transistor cir-
cuits are not upset when the test leads are
introduced. Second, when did you last see
an analog meter that measured to tenths
of a millivolt? The 7106 kit, by the way,
is well powered by a standard 9-volt bat-
tery. Total current for the IC and the
LCD is only about 1 mA, so battery life
will be long. Of course, the 7107 kit
requires considerably more current be-
cause of the LED display.

By changing the values of two resistors

O-2V

LTI

Ll E ]

DIGITAL PANEL METER

=
T &

FIG. 1

minus and gives you the reading (actual-
ly, no sign means a plus). You needn’t
worry, either, about overvoltage. If it is
greater than 1.999 volts or less than
—1.999 volts, the last three digits simply
turn off to tell you of the overrange con-
dition with no harm done.

You can add a little voltage divider cir-
cuit like the one in Fig. 1 if you want to
be able to measure larger voltages. Note
that the resistor values are approxima-
tions. They should be adjusted to provide
readings on the 20-volt and 200-volt
scales (the 2-volt scale is already cali-
brated).

You can use a standard 10% resistor
for R1. If pots are used for R2 and R3
(about 1.5 megohms and 150K), they can
be adjusted easily. Again, the values can
be measured and fixed resistors substi-
tuted.

The circuit of Fig. | makes no provi-
sion for shifting the decimal point in the
display. This can be accomplished by add-
ing another section to the switch and wir-
ing it to the DP terminals on the circuit
board. You may also wish to add another
switch to serve as an on-off switch for the
DPM.

To measure AC voltages, add the cir-

continued on page 114



An in-depth look at
the only“plug-in”remote control system

You're in control
by remote control.” - \
Simply plug in The Controller™
and the BSR System X-10'modules,
and control lights and appliances
anywhere in the house by pressing a

few buttons. So it's easy to take control.

3 ; DELUXE
There’s no end to all existing household wiring to the ULTRASONIC CONSOLE
of the control you've got. module of your choice. The Lamp REGULARLY $49.95
You can turn on the TV, radio or Module turns on, off or dims any NOW $29.95
stereo in the morning to help you wake incandescent lamp up to 300 watts. .
up without getting up from bed. Or at The Appliance Module turns e pum::::uf;:hwe TR

night, turn on the lights before going
downstairs so you don’t have to fumble
in the dark. Turn off unnecessary lights
and help get your electric bill under
control. Or, dim the lights and save
energy, too.

And when it's time to turn in, just
push a button and turn everything off.
And sleep soundly. But, if you hear a
strange noise in the middle of the night,
you can press a button to turn on all the
lights and scare the daylights out of an
intruder.

The Controller is designed to
control every room in the
house.

By pressing the buttons on the
Command Console keyboard,
command signals are transmitted over

appliances like TVs, window fans or
stereos on and off. And the Wall Switch
Module is designed to turn on, off or
dim any light or lamp up to 500 watts
normally operated by a wall switch.
There's even a Cordless Controller
that transmits signals to an Ultrasonic
Command Console from up to 30 feet
away. So there's plenty of control for
everyone.
Simplicity is built into
the system.
No special wiring is
needed. Simply plug The
Controller Command
0 Console into any wall outlet
in any room of the house.
Then plug your lamps and appliances
into the appropriate modules. Plug in

iever need for your home.

FUNCTIONS:
ON AND OFF

I FUNCTIONS:

ON, OFF, BRIGHTEN
AND DIM

FUNCTIONS: y
ON, OFF, BRIGHTEN
AND DIM

the modules. And you're ready to
take control.

BSR X-10 SUPER SPECIAL

Modules normally $17.00 ea.
Modules of your choice
3 for $47.95 6 for $83.95
Ultrasonic Hand Unit
Normally $24.95 Now $18.95
Please add $3.00 for shipping
TOLL FREE HOT LINE
800-223-0474

THE TIMER™ Automatically Programs
Lights, Appliances. Just plug in The Timer
and the BSR X-10 modules and you can pro-
gram up to 8 lights and appliances to go On
and Off up to twice a day. UL listed.

$74.95 if purchased separately. If purchased
with 3 or more modules $59.95

NEW

ELEC%‘;’CCSE"C'-'

4 West 45 Street, New York, N.Y,.10036 212-687-2224

0861 H390100
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HOBBY CORNER
continued from page 112

cuit in Fig. 2. Although R4 is not critical,
R5 is. You can make up a variable resis-
tor by using fixed resistors and a high-
value pot in series. Resistor R5 should be
adjusted for correct calibration on one
scale, say 20 volts, and the other scales
will read approximate values. (This is one
of the problems with this oversimplified
circuit; the other is that the hundredth
digit tends to jitter on AC but the earth
ground helps in this regard.) If your
major use of the AC meter will be to
measure the line voltage, you should
adjust R5 for greatest accuracy on the
200-volt scale.

Current may be measured with the

Intersil DPM just as with analog meters.
(See “Hobby Corner,” May 1980 issue.)
The shunt resistor (R,) is connected as
shown in Fig. 3. Its value is found just as
for the analog shunt.

Greater sensitivity and less circuit
effect would result, of course, if the
basic DPM were left wired for 200 mV
instead of 2-volts. Again, you should
select a shunt value to make the current
readings correspond with the voltage
reading on the meter—there is no way
you can put a new face on a dial that isn’t
there!

Despite all they have to offer, these
Intersil kits are quite reasonably priced.
The ICL7107 LED kit is about $25 and

the ICL7106EV, for LCD’s, about $30.
R-E

(m)mwr Audio Modules

Finally .
super-clean for hifi

HY50 30watts RMS $28.95

True high fidelity from a compact module (4 x 2 x
1"}l Use HY50 to build or upgrade a hifi system, run
a small PA, amplify an instrument, or in a
biamp/triamp system. Rugged aluminum heatsinks,
with encapsulated circuitry. Mounts with two
screws (provided). Low distortion 0.02% at 30 watts
(1 KHz). Supply voltage =25V,

HY30 15 watts RMS $25.95

Superb compact amp, same size as HY50, but 15
watts RMS. |deal for great variety of audio applica-
tions. Like all ILP modules, requires only 5 connec-
tions: input, output, positive and negative voltage,
ground. And like all ILP modules, HY30 carries a five-
year warranty! Distortion only 0.02% at 15 watts (1
KHz). Supply voltage =20V.

HY6 Mono Preamp $25.95
HY66 Stereo Preamp $48.95

Contain complete circuitry for tone controls, ac-
curate RIAA equalization, inputs for tuner, auxiliary,
phono or mike, plus full tape monitor facility! Fre-
quency response of DC to 100 KHz (+0, -3 db),
distortion less than 0.005% signal/noise better than
90 db, output to 4.5 VAMS, Both types provided with
plug-in edge connector (no soldering to module re-
quired!) Require 15V @ 10 mA. Extremely compact:
HY6 (134 x 1% x 34"), HY66 (3 x 134 x 34"). Require
controls 100K linear (volume), 10K linear (bass, tre-
ble) 10K linear (stereo balance). Optional pcb's are
available for mounting of edge connector.

BE for HYE $3.75 B66 for HYB6 $4.75

. quality, low cost modules
. reliable for pro systems'
with FULL FIVE YEAR WARRANTY! |

eBuilt-in heatsinks
®Full circuit protection
eTotally encapsulated
for thermal stability
o5 simple connections

HY120 60 watts RMS $59.95

High performance amplifier, ideal for high fidelity
applications. Features fully protected circuitry
against shorts on input and output. Built-in fins very
effectively dissipate heat. Distortion is ultra-low
0.01% at 60 watts (1 KHz). Compact size (4 x 4 x
2"D), easy mounting (two screws supplied), make
HY120 a super buy! Supply voltage =35V.

HY200 120 watts RMS $79.95

Ideal amplifier for critical high fidelity applications.
Widely complimented in Europe on its sound quali-
ty. High reliability open/short circuit protection-
backed by 5 year guarantee. Distortion only 0.01% at
full output (1 KHz). 5 simple connections. Also great
for instrument amplification, PA, etc. +35V.

HY400 240 watts RMS (4 ohm)$99.95
ILP's most powerful amp design-
ed for demanding situations,
such as multi-speaker setups
where reliability and high perfor-
mance are essential. At high con-
tinuous levels, a cooling fan
should be used. Features
open/short circuit protection.
Excellent sound quality. Distor-
tion 0.01% at 240 watts (1 KHz).
Size: 4 x 42 x 4", +45V.

SPECIFICATIONS (Amp modules)

Load Impedance — 4-16 ohms

Frequency response — 10 Hz — 45 KHz — 3db
Input sensitivity/impedance — 500 mV/100 kohm
Signal/noise ratio — 100 db.

Dealer Enquiries Invited.

RADIO-ELECTRONICS

GLADSTONE EIEGTROIHGS Phone orders (716) 849-0735

i Please send___HY30 @25.95___

901 Fuhrmann Bivd., Buffalo, N.Y. 14203 since 1965 —HYS0 02805
Name  HY120@59.85__
___HY200@79.95___

Address __ HY400@99.95___
___HYB @25.85_

City State Zip __B8 @ 315___
___HY66 @48.95

VISA____ MIC Card no. __BB6 @ AT5___

IN CANADA: Gladstone Electronics, 1736 Avenue Rd., Toronto, Ont. (416)-787-1448.

TOTAL
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CIRCLE 71 ON FREE INFORMATION CARD

More information on new

lit is available. Use the

Free Information Card inside
the back cover

SGL WABER MULTIPLE OUTLET STRIPS, Cata-
log 102, contains 24 illustrated pages. The new,
completely-revised catalog gives detailed de-
scriptions and specifications for 119 outlet-strip
models, 65 of them UL-Listed and 28 CSA-Certi-
fied. Multiple outlet strips are widely used in
industrial, commercial, and military fields. They
offer a quick, safe, and easy way to multiply, relo-
cate, and switch-control outlets in an electrical
branch circuit without changing the wiring.

The catalog also includes typical application
areas, examples of custom design, and general
ordering information.—SGL Waber Electric, 300
Harvard Ave., Westville, NJ 08093.

CIRCLE 141 ON FREE INFORMATION CARD

ELECTRONIC TEST ACCESSORIES, 1980, is a
100-page catalog with over 500 photos and over
100 drawings. The products include banana
plugs, jacks, and patch cords; phone-tip jacks,
plugs, and connecting cords; test clips, probes,
and holders; binding posts, black boxes, and
sockets; molded patch cords, cable assemblies,
and test socket adaptors; %" space molded
accessories, molded test leads, and connecting
leads.

The catalog also includes new products, con-
version tables of temperatures, a metric conver-
sion chart, BNC and triaxial cable procedures,
and a cross-index of connector MIL numbers.—
ITT Pomona Electronics, 1500 East Ninth Street,
Pomona CA 91766.

CIRCLE 142 ON FREE INFORMATION CARD

MINIMICROMART CATALOG, for winter is a let-
ter-size, illustrated booklet listing microcomput-
ers, small computer systems, printers, kits, disk
drives, terminals, floppy disk systems, memory
boards, and other accessories for the hobbyist.
Features and some specifications described.
They also have a limited inventory of the now-
discontinued Cromemco kits.—MiniMicroMart,
Inc., 1618 James Street, Syracuse, NY 13203.

CIRCLE 143 ON FREE INFORMATION CARD

INSTRUMENTS FOR TESTING AND DESIGN, is
Global Specialties Corporation's new 36-page
catalog. You will find here the company’s well-
known line of solderless breadboards, instrument
cases, logic probes, frequency counters, and oth-
er test and measuring instruments.

Among the new products listed are the Univer-
sal Counter-Timer (mode/ 5007), suggested price
$360; a benchtop 650 MHz Frequency Counter
with a 0.1% crystal oven oscillator (model 6001),
suggested price $385; and a triggerable 40-chan-
nel multiple-threshold logic state indicator (mode/
LM-3 Logic Monitor), suggested price $585. Oth-
er newcomers to the catalog are a breadboard
wire jumper kit, including prepared color-coded
wires in 14 lengths designed for use with the com-
pany’s solderless breadboards in place of user-
prepared hookup wires ($10), and a binding post
assortment which includes five red and five black
binding posts, 20 insulating shoulder washers
and 20 mounting nuts. These binding posts
accept banana plugs, alligator clips, bare wire, tip

continued on page 127



new products

More information on new products is available.

Use the

Free Information Card inside the back cover.

OSCILLOSCOPE, model LBO-5158, an up-
graded version of the LBO-515 has been in-
creased in bandwidth to 30 MHz and a 10-turn
calibrated delay-time function control has been
added. It features a 5 mV sensitivity in both
sweep and X-Y display modes and dual-channel

CIRCLE 151 ON FREE INFORMATION CARD

displays which can be either chopped or alter-
nated and the sum or difference of the channels
indicated. The trigger controls include selection
of cH-1 and cH-2, AC- or DC-coupling, video frame
or line sync filters and + or — slope selection,
and includes a trigger HoLDOFF control. The 4-inch
CRT features an internal 8 > 10 graticule which is
calibrated for measurement of risetime. The
LBO-5158 measures 11%" x 5" x 144", Acces-
sories include a probe pouch and special-pur-
pose probes. Price is $1,530.—Leader Instru-
ments Corp., 380 Oser Ave., Hauppauge, NY
11787.

VOLTAGE CONTROLS, models L-221, L-501and
L-1010, use a portable variable AC-control sys-
tem operating from a 120-volt AC line. The sys-
tem enables the user to select and adjust AC
voltage at any level from 0 to 140 volts to provide
power for applications up to 10 amperes continu-
ous duty or to 100 amperes surge. Housed in an
aluminum enclosure, the units feature fused

CIRCLE 152 ON FREE INFORMATION CARD

three-wire grounded circuitry for user safety, an
on-off switch, a pilot lamp, and front-panel con-
trols. Model L-221 is rated 1.75 amps, L-501 is
rated 4.5 amps and L-10710 is rated 10 amps.
Applications include portable use, lab and bench
applications, or incorporation into machines and
equipment. Model L-221is $58.00, Model L-501
is $74.00 and L-7070 is $88.00.—Staco Energy
Products Co., 301 Gaddis Bivd., Dayton, OH
45403.

KEYBOARDS, designated Fastype, are a line of
alphanumeric keyboards featuring a patented
membrane-switch technology that provides a life
rating of 50 million operations per key, and a con-

CIRCLE 153 ON FREE INFORMATION CARD

tact bounce less than 2 ms. Characterized by low
EMI emissions, the units run silently with a force
of 3 to 5 ounces per key and 5 to 7 ounces per
space bar over a 0.150” travel.

The keyboards come in a variety of models with
various key-cap styles and widths, special colors
and legends. Backer boards come in either phe-
nolic, metal or PCB. Flextail terminations are
standard; other terminations can also be provid-
ed. Price is typically $30.00 each in OEM quanti-
ties.—Chomerics, Inc., 77 Dragon Ct., Woburn,
MA 01888.

ELECTRONIC THERMOMETER, No. 71,741, is
designed for temperature readings at various
locations both indoors and outdoors. This bat-
tery-operated thermometer has three sensors
which allow the user to measure and monitor
temperatures at three different locations as far
away as 1,000 feet.

CIRCLE 154 ON FREE INFORMATION CARD

Operated by pushbutton, the unit gives read-
ings from minus 22° to plus 122° Fahrenheit, or
from minus 30° to plus 50° Celsius with accuracy
of one degree. It is finished in a walnut-grained
cabinet and comes with three waterproof temper-
ature probes with 15-foot cables. Price is $87.00
plus $3.50 for packing and delivery.—Edmund
Scientific Co., 7082 Edscorp Bldg., Barrington,
NJ 08007.

TEST UP TO

100 WATTS/STEREQ
200 WATTS/MONO

AUDIO POWER CONTROL
TPC-100 $140

Now test an amplifier or receiver's maximum
power, crosstalk, distortion, and much more.
The TPC-100's monitor output provides the in-
terconnection between the amplifier and your
test equipment. The TPC-100 distributes 2 chan-
nel audio signals into 4, 8, or 16 ohm dummy
loads (which are MIL grade non-inductive), or to
the external speakers.

To order, or for more information, contact;

testek

6910 HAYVENHURST AVENUE/VAN NUYS/CALIFORNIA 91406
213 786-6890

CIRCLE 3 ON FREE INFORMATION CARD

 The world of )
electronics
gee-wizardry

Test Eouspemend | Burgicr. Fee Acerm I HotEyat & Autormitig Flecsanics

Loty pewcacn
o W Ccut

-YOURS FREE.

32-pages of test instruments —from the
latest digital multimeters to the famous
EICO scopes. Security systems. Auto-
motive and hobbyist products. Kits and
assembled. EICO quality. EICO wvalue.
For FREE catalog, check reader service
card or send 50¢ for first class mail.

m EH 108 New South Road
/' Hicksville, N.Y. 11801
' v
CIRCLE 56 ON FREE INFORMATION CARD
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TONS CoOrNeyr.

communic at

How two or more radios can share the same antenna in

simple peace and harmony.

HERB FRIEDMAN, COMMUNICATIONS EDITOR

EVERYONE KNOWS SOME PERSON WHO 1S
always working for a *‘good cause.’’ If
it’'s not raising money for starving
children on the other end of the earth,
it's getting a sponsor for a Little League
team, or blood donors for a hemophiliac.

The problem is that these people are
really sincere, and it's almost impos-
sible to refuse them when they appear
at the door. Our neighborhood *‘do
gooder’” recently showed up with a
stack of VHF receivers he had collected
so that guests in the local Retirement
Home could listen in to police, fire,
emergency calls and the radio-telephone
service. Naturally, I couldn’t refuse his
request to ‘‘get them working,’’ though
even Heaven couldn’t get some of them
to stop drifting long enough to receive
a complete thought.

One of the interesting aspects of that
motley assortment of VHF/UHF re-
ceivers was that almost all of them used
separate antenna inputs for VHF and
UHF, and some even had separate
VHF-low and VHF-high antenna con-
nections. Perhaps that was excusable
back in the good old days—whatever
they may be—but after the introduction
of the CB/BC (citizens band and broad-
cast band) antenna-splitter in the early
1960’s, there was never a valid reason
for separate antennas and multiple an-
tenna inputs on consumer equipment.
Today. of course, VHF/UHF gear uses
but one antenna input for two, and
sometimes three. individual front ends
without interaction—that is, without
one front end shorting the signal meant
for another front end.

To understand how one antenna input
is used for two or more front ends, we
need only look at a CB/BC antenna
splitter, for it is the least complex in
terms of design, and also the most easily
understood.

Figure 1 shows two versions of the
same CB/BC splitter. Figure l-a shows
the original low-loss design, while Fig.
1-b shows the final commercial version
using a low-cost resistor in place of the
relatively expensive radio-frequency
choke, RFCI1. Except in rare instances,
the additional loss created by the resis-
tor went unnoticed. hence, Fig. 1-b be-
came the standard commercial version.

5052 CB ANTENNA
ALSO SERVING
AS AN

AUTO RADID
ANTENNA

c1

CB
TRANSCEIVER L1 Xc=5K AT
1.6 MHz

RFC1

Z=302 AT 1.6 MHz
AND 50062 AT 27 MHz

AUTO
RADIO
50£2CB ANTENNA
2 ALSO SERVING
AS AN ‘7
AUTO RADIO
ANTENNA
cB AT ) !
TRANSCEIVER L1 o
20pF
R1 o
AUTO SO0
RADIO Xy
FIG. 1

The splitter operates on the principle
that when two resistors or impedances
are in parallel, and one is 10 times the
value of the other, there is virtually no
effect on the working circuit by the
higher resistor. The inverse is true in
series circuits. (I am certain that many
readers can document numerous ex-
ceptions to that rule.)

In Figure l-a. L1 and C1 form a
series-resonant circuit tuned to 27 MHz.
Capacitor C1 has a reactance of 5000
ohms at 1.6 MHz, a frequency repre-
senting the top of the broadcast band.

RF Choke RFC1 has an impedance
of 500 ohms at 27 MHz, and 3 ohms at
1.6 MHz. The antenna system is a dual-
band automotive radio antenna. It acts
as a standard antenna at AM broadcast
frequencies (0.550-1.6 MHz) and pro-
vides a 50-ohm load at 27 MHz.

When the CB transmitter is keyed,
the RF output ‘‘sees’” a low-impedance
path through the series-resonant L1-—
Cl| network to the 50-ohm antenna
load. In parallel with the 50-ohm an-
tenna load. the CB transmitter sees the
500-ohm impedance of RFCI, so vir-
tually all the RF flows to the antenna. A
received 27-MHz signal sees the low-

impedance path through L1—CI to the
CB, with a parallel load of RFCI, so
almost all the received signal goes to
the CB.

When a broadcast-band signal is re-
ceived, the signal from the antenna sees
a 3-ohm path through RFCI to the
broadcast radio, and a series path to the
CB of at least 5000 ohms through the
impedance of L1 and C1; hence, essen-
tially all of the received AM broadcast
signal goes to the broadcast band radio.

In actual practice, L1—CI is tuneable,
and is user-adjusted for minimum SWR
at the CB transmitter output.

Everyone always likes to come out
with a less expensive model than his
competitor; there’s little that can be
eliminated from the circuit other than
substituting a resistor for RFC1, and
that’s just what was done in many CB
splitters. Figure 1-b shows the “‘budget”
model. The theory remains the same
except we now have a fixed impedance
for RFCIl. Now the broadcast signal
from the antenna must flow through 500
ohms to the receiver, rather than 3
ohms maximum. Is there a loss? You
betcha. But the radio’s AGC can often
compensate for the loss. Only extremely
weak signals—usually too weak to acti-
vate the AGC—will be lost because of
RI.

Another reason for the switch from
an inductor to a resistor for RFC1 was
the sudden popularity of AM/FM auto-
motive radios. If RFCI could block a
CB signal at 27 MHz, it sure as heck
could block an 88— 108 MHz FM signal.
Resistor R1, on the other hand, will
pass the FM frequencies, though there
will be a loss of some 21 dB, not an in-
significant value when it comes to FM.
A moderate signal can simply disappear
into the noise level or the signal might
be reduced below the receiver’s stereo
threshold.

That type of splitting, whereby one
antenna is used for two or more inputs,
outputs, front ends, or what have you,
at the same time, is called multiplexing.
Now let’s look at how one antenna is
multiplexed in a modern VHF-UHF
scanner,

Figure 2 is a simplified diagram of the
antenna/front end of Radio Shack’s
latest programmable scanner, the PRO-
2008. It has separate front ends for
VHF-low (30-50 MHz), VHF-high (144-
174 MHz), and UHF (410-512 MHz).

continued on page 122



Design of Digitaf System - six volumes

and application.

ADVANCED COURSE
DESIGN OF DIGITAL SYSTEMS

Six large-format volumes — each 11 x 84",

CONTENTS

The contents of Design of Digital Sys-
tems include:

Book 1: Octal, hexadecimal and binary
number systems; representation of nega-
tive numbers; complementary systems;
binary multiplication and division.

Book 2: OR and AND functions; logic
gates; NOT, exclusive-OR, NAND, NOR and
exclusive - NOR functions; multiple input
gates; truth tables; DeMorgan's Laws;
canonical forms; logic conventions; Kar-
naugh mapping; three-state and wired
logic.

Book 3: Half adders and full adders; sub-
tractors; serial and parallel adders; pro-
cessors and arithmetic logic units (ALUs);
multiplication and division systems.

Book 4: Flip-flops; shift registers;
asynchronous counters; ring, Johnson and
exclusive-OR feedback counter; random
access memories (RAMs), read-only
memories (ROMs).

Book 5: Structure of calculators; key-
board encoding; decoding display data;
-register systems; control unit; program
ROM; address decoding; instruction sets;
instruction decoding; control program
structure.

Book 6: Central processing unit (CPU);
memory organization; character represen-
tation; program storage; address modes;
input/output systems; program interrupts;
interrupt priorities programming; assem-
blers; executive programs, operating
systems, and time-sharing.

OUR CUSTOMERS

Design of Digital Systems has been
bought by more than half the 50 largest
corporations in America, and by Motorola,
Intel, DEC, National Semiconductor, Fair-
child, General Instrument, Hewlett-
Packard, Heath Co., M.L.T., NASA, Smith-
sonian Institute, Bell Telephone Labs. And
many, many more, as well as corporations
and individuals in over 50 countries.

BASIC COURSE

Digital Computer Logic & Electronics

CONTENTS

Digital Computer Logic and Electronics
is designed for the beginner. No mathe-
matical knowledge other than simple arith-
metic is assumed, though you should have
an aptitude for logical thought. It consists
of 4 volumes — each 11%2" x 8%" — and
serves as an introduction to the subject of
digital electronics.

Contents include: Binary, octal and
decimal number systems; conversion be-
tween number systems; AND, OR, NOR
and NAND gates and inverters; Boolean
algebra and truth tables; DeMorgan's
Laws; design of logical circuits using NOR
gates; R-S and J-K flip-flops; binary
counters, shift registers and half-adders.

Designing
Digital Systems

Two programmed learning courses:
hardware and software; theory

NO RISK GUARANTEE
There's absolutely no risk to you. If you're
not completely satisfied with your courses,
simply return them to CLI within 30 days.
We'll send you a full refund, plus return post-
age.

TAX DEDUCTIBLE
In most cases, the full cost of CLI courses
can be a tax deductible expense.

PHONE ORDERS - FREE
To order by phone, call (617) 664-2364
with your credit card information. It won't
cost you a dime, because we'll deduct the
cost of your call from the price of the courses
you order.

TO ORDER BY MAIL

You may use the order form below if you
wish, but you don't need to. Just send your
check or money order (payable to Cam-
bridge Learning, Inc. to the address below. If
you don't use the order form, make sure your
address is on your check or the envelope,
and write “DDS" (Design of Digital Sys-
tems). “DCLE" (Digital Computer Logic &
Electronics), or “both” (both courses) on
your check.

Mass. Residents add 5% sales tax. We pay
all shipping costs.
i We also accept company purchase or-

ers.

AIR MAIL
The prices shown include surface mail
postage anywhere in the world. Air mail post-
age costs an extra $10 for both courses (10
volumes) .

DISCOUNTS
Call or write for details of educational and
quantity discounts, and for dealer costs.

SAVE $5
If you order both courses, you save $5. Order
at no obligation today.

CAMBRIDGE
LEARNING Inc.

1 Judith Drive
North Reading,
MA 01864

* Money-back guarantee

Call (617) 664-2364 to
order by phone—free.

* Save $5

7 days, 24 hours

* Order free by phone
* Mastercharge/VISA

* No shipping charges

* Tax deductible

Please send me

To: Cambridge Learning Inc., 1 Judith Drive, North Reading, MA 01864

_ sets of Design of Digital Systems
— sets of Digital Computer Logic & Electronics ..........
__ setsof bothcourses.......

Enclosed is check/money order (payable to Cambridge Learning Inc.) for total $

$19.95 3
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10 WITH McGRAW-

Join the Electronics and Control Engineers’
club that saves you BIG money on the

ELECTRONICS DESIGNERS’ HAND-
BOOK. Edited by L. J. Giacoletto, 2nd Ed.
2,344 pp., 1,686 illus. Now doubled in size and
with 90% of its material new, this famous classic
(first edition by Landee, Davis, Albrecht) has
been thoroughly revised and updated to give
you not only the how and the why of all your
design work but also the how much of every
design step you take!

231/494 Pub. Pr., $62.50  Club Pr., $46.50

STANDARD HANDBOOK FOR ELEC-
TRICAL ENGINEERS, 11/e. By D. G. Fink
and H. W. Beaty. 448 pp., 1,414 illus. A giantin
every sense of the word, today's most widely
used source of electrical engineering informa-
tion and data serves you as no other single
work available anywhere when you need de-
tailed, accurate, timely, and reliable facts and
how-to on the generation, transmission, dis-
tribution, control, conversion, and application
of electric power.

209/74X  Pub. Pr.,$54.50  Club Pr., $41.95

BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL:

DIGITAL FILTERS. By A. Antoniou.
021171 Pub. Pr., 526.95 Club Pr., §20.50

HANDBOOK OF ELECTRONIC SYSTEMS
DESIGN. By C. A Harper,
266/832 Pub. Pr., $39.50 Club Pr., 529.50

ELECTRONICS DICTIONARY, 4/e. By J Markus.
404/313 Pub. Pr., $24.50 Club Pr., $19.50

ENGINEERING FUNDAMENTALS FOR PROFES-
SIONAL ENGINEERS' EXAMINATIONS, 2/e.
By L. M. Polentz.
503/80X Pub. Pr., $22.50 Club Pr., $16.95

ENGINEERING MATHEMATICS HANDBOOK,
2le.By J J. Tuma

654/298 Pub. Pr., $24.95 Club Pr., $19.95

RADIO HANDBOOK, 21/e. By W Orr.
772/630 Pub. Pr., $21.50

Club Pr., $16.60

TRANSFORMER AND INDUCTOR DESIGN
HANDBOOK. By W. T. McLyman
7B6/755 Pub. Pr., $35.00

Club Pr., $26.50

CRYSTAL OSCILLATOR DESIGN AND TEMPER-
ATURE COMPENSATION. By M E. Frerking.
784/973 Pub. Pr., $18.95 Club Pr., $14.95

NATIONAL ELECTRICAL CODE HANDBOOK,
16/e. By J. F, McPartland
456/909 Pub. Pr., $19.95 Club Pr., $§14.50

NOISE REDUCTION TECHNIQUES IN ELEC-
TRONIC SYSTEMS. By H. Ott.

T69/63X Pub. Pr., $27.95 Club Pr., $20.95

RADIO-ELECTRONICS

=
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PHASELOCK TECHNIQUES. By F. M.
Gardner, 2nd Ed., 285 pp., illus. This edition of
the standard working reference shows you not
only better methods of analysis and better pro-
cedures for deciding on loop parameters, but
also the circuits and the results.

582029-3 Pub. Pr., $21.50 Club Pr., $16.95

INTRODUCTION TO THE THEORY AND
DESIGN OF ACTIVE FILTERS. By L. P.
Huelsman and P. E. Allen, 430 pp., illus. Once
you add active filter design to your repertory of
specialties, you'll possess a skill that's in great
demand today. Here's one of the best texts we
know on the theory, design, application, and
evaluation of modern active filters and the vari-
ous techniques used foday.

303/543 Pub. Pr., $25.95 Club Pr., $19.95

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D. F
Stout. Edited by M. Kaufman. 434 pp., 223
illus. Compact, concise, highly concentrated,
and containing a storehouse of information,
this one-stop volume will help you solve any op
amp circuit problem!

617/97X  Pub. Pr., $31.50  Club Pr., $20.50

ELECTRONIC DISPLAYS. By E. G. Bylan-
der, Texas Instruments Incorporated, 172 pp.,
illus. The bock describes current electronic
displays by family types, discussing all as-
pects of their operation, application, and cir-
cuit requirements. You cover photometry and
contrast enhancement, together with the fun-
damentals of such critical components as
mounts and drives, interface requirements,
and other necessary engineering information.

095/108 Pub. Pr., $24.50  Club Pr., $18.50

TRANSISTOR CIRCUIT APPROXIMA-
TIONS. By A P. Malvino, 3rd Ed., 371 pp.
Makes your arrival at an ideal solution to prob-
lems you encounter in your transistor work
much easier than you ever dreamed. Using the
“idealize-and-improve” approach, the book
shows you how to arrive at a working degree of
accuracy in the shortest length of time.

398/78X Pub. Pr,, $15.95 Club Pr., $11.85

SEMICONDUCTOR DEVICES AND
INTEGRATED ELECTRONICS By A. G,
Milnes, 816 pp., 605 illus. The main secret of
this book’s quick and tremendous success with
engineers is the way its logical grouping and
handling of the material builds and strengthens
your in-depth grasp of the subject, plus its real-
world application of just the right amount of

theorap.
189/487 Pub. Pr., $26.50 Club Pr., $20.95

BIT-SLICE MICROPROCESSOR
DESIGN. By J. Mick and J. Brick. 320 pp., 230
iflus. All in one place —the crucial information
you've been needing about the 2900 family of
bit-slice microprocessor components! A
remarkable “first,” this book designs right
before your eyes not just one, but two complete
16-bit machines!

417/814 Pub. Pr., $18.50 Club Pr., $14.50

MICROCOMPUTER INTERFACING. By
B. Arlwick. 352 pp., illus., 7 x 9Va format. Here's
your passkey o trouble-free, low-cost interfac-
ing! The book gives you the data and describes
the technigues you need to conceptualize,
select, mate and match, build, and interface
microcomputer systems—no matter what the

application.
7189/436 Pub. Pr., $18.95 Club Pr., $14.95



HANDBOOK OF ELECTRONICS CAL-
CULATIONS FOR ENGINEERS AND
TECHNICIANS. Edited by M. Kaufman and
A. H. Seidman. 653 pp., 725 illus. This first
comprehensive tool of its kind includes hun-
dreds of worked-out problems in analog and
digital circuits. Includes more than 700 dia-
grams, curves, tables, and graphs.

333/920  Pub. Pr., $24.50  Club Pr., $18.95

MICROCOMPUTER-BASED DESIGN By
J. B. Peatman. Expanded 4th printing, 604
pp., over 400 photos and other illustrations Do
all your best day-to-day designs, as well as
your supercreative and special designs,
around the new microcomputers and the spe-
cific "how-to” help you get here!

491/380  Pub. Pr.,$28.95  Club Pr., $20.95

MICROELECTRONICS

Digital and Analog Circuits and
Systems By J. Millman. 887 pp., 700 illus.
This giant book takes you step by step from a
qualitative knowledge of a semi-conductor, to
an understanding of the operation of devices,
and finally, to an appreciation of how these are
combined to form micro-electronic chips.
423/27X  Pub. Pr.,$28.95  Club Pr., §22.50

ELECTRONIC COMMUNICATION. By
Robert L. Shrader. 4th Ed., 801 pp., 870 illus.
This thoroughly updated edition offers all the
theory and fundamentals you need to prepare
yourself for the FCC commercial and amateur
grade license examinations—and pass them
the first time!

571/503 Pub. Pr., $19.50 Club Pr., $15.50

ELECTRONICS ENGINEERING FOR
PROFESSIONAL ENGINEERS' EXAM-
INATIONS. By Charles R. Hafer. 336 pp.,
illus. Actually two books in one—a quick prep-
aration manual to help you pass your P.E.
exams on the first try and a rich source of prac-
tical electronics engineering information and

know-how.
254/303 Pub. Pr., $19.50 Club Pr., $15.50

INTRODUCTION TO RADAR SYSTEMS,
2/e. By M. |. Skolnik. 698 pp., 244 illus. This
new edition of a widely used text on radar from
the systems engineer's point of view brings
you full discussions of the many major
changes that have occurred in the field re-

cently.
579/091  Pub. Pr., $34.95  Club Pr., $27.95

MICROPROCESSORS/MICROCOM-
PUTERS/SYSTEM DESIGN. By Texas
Instruments Learning Center and the Engineer-
ing Staff of Texas Instruments Inc. 634 pp.,
Mus., outsized 7Va x 10Vs format. This practical,
authoritative guide details the versatile, proved-
in-action methods and technical features of the
9900 minicomputer architecture that can be
employed to create outstanding products and

sgslems.
637/58X Pub. Pr., $24.50 Club Pr., $19.50

ELECTRONICS ENGINEER'S HAND-
BOOK. Editor-in-Chief, D. G. Fink. 2,104 pp.,
2,026 illus. Huge in every sense, this instant-
reference volume 33!‘65 you every latest essen-
tial in the field, 2,100 formulas and equations, a
2,500-item Libliography, and every illustration
you need to clarify all of modern electronics!
209/804 Pub. Pr., $57.50 Club Pr., $40.50

PRINTED CIRCUITS HANDBOOK, 2/e.
By C. F. Coombs, Jr. 256 pp., 327 illus. Blue-
rints every important phase of printed circuitry.
rovides the information you need to establish a
production facility and control the processes. A
virtual encyclopedia in the field, five major sec-
tions cover engineering, fabrication, assembly,
soldering, and testing.
126/089 °  Pub. Pr,, $32.50  Club Pr., $24.50

DESIGN OF SOLID-STATE POWER SUP-
PLIES. BX Eugene R. Hnatek. 2nd Ed., 640
pp., ilfus. A total revision and expansion of an
essential, ready-to-use sourcebook on the
design of power supplies, particularly of the
switching variety. Incorporates the latest devel-
opments in the field while emphasizing the

ractical, how-to help designers want.

B2054-4 Pub. Pr., $21.51 Club Pr., $21.50

Why YOU should join now!

® BEST BOOKS IN YOUR FIELD — Books are selected from a wide range of
publishers by expert editors and consultants to give you continuing access to

the latest books in your field.

® BIG SAVINGS — Build your library and save money too! We guarantee sav-
ings of at least 15% off publishers' list prices on every book. Usually 20%, 25% or

even higher!

publisher’s price of many books.

e BONUS BOOKS — You will immediately begin to participate in our
Bonus Book Plan that allows you savings between 70-80% off the

® CONVENIENCE —14 times a year you receive the Club Bulletin FREE, fully
describing the Main Selection and alternate selections, together with a dated
reply card. If you want the Main Selection, you simply do nothing — it will be
shipped automatically. If you want an alternate selection —or no book at
all —you simply indicate it on the regular reply card and return it by the date
specified. You will have at least 10 days to decide. If, because of late mail
delivery of the Bulletin you should receive a book you do not want, just return

it at the Club’s expense.

As a member, you agree only to the purchase of four books (including your

first selection) over a two-year period.

e e oy

L

& any one ¢
4 of these great |
professional books

valuesup 4
. to0 $62.50 4

MAIL THIS COUPON TODAY

Electronics and Control Engineers’
Book Club
PO. Box 582, Hightstown, New Jersey 08520

Please enroll me as a member and send me the two books
indicated, billing me for my first selection only at the
discounted member's price, plus local tax, postage and
handling. If not satisfied, | may return the books within 10
days and my membership will be canceled. I agree to
purchase a minimum of 3 additional books during the
next 2 years as outlined under the club plan described in
this ad. Membership in the club is continuous but can-
celable by me at any time after the four book purchase
requirement has been fulfilled.

Write Code # of
PREMIUM selection here

Write Code # of
FIRST selection here

Orders from outside the U.5. must be prepaid with inter-
national money orders in U.5. dollars.

Signature

Name

Address

City

State Zip

This order subject to acceptance by McGraw-Hill. All
prices subject to change without notice, Offer good only
to new members. A postage and handling charge is
added to all shipments. E33455

L e e e e e e e e S

0861 4390100
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RADIO-ELECTRONICS

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Earn Your

DEGREE

by correspondence, while continuing your
present job. No commuting to class. Study
at your own pace. Learn from complete and
explicit lesson materials, with additional
assistance from our home-study instructors.
Advance as fast as you wish, but take all
the time you need to master each topic.

The Grantham electronics degree pro-
gram begins with basics, leads first to the
A.S.E.T. degree, and then to the B.S.E.T.
degree. Our free bulletin gives complete
details of the program itself, the degrees
awarded, the requirements for each degree,
and how to enroll. (We are located at 2500
S. LaCienega Bl., Los Angeles, Calif.) Write
to our mailing address shown below for
Bulletin R-80

Grantham College of Engineering
P. O. Box 35499
Los Angeles, California 90035

Worldwide Career Training thru Home Study

a

NEW IDEAS
continued from page 110

end of the tube into the hole, again being
careful not to get cement inside the tub-
ing. Allow sufficient time for the cement
to dry before handling the air pipe fur-
ther. The completed air pipe should look
like the one illustrated in Fig. 4. Finally,
cut a piece of plastic canvas to fit on top
of the air-pipe assembly and cement it in
place. The canvas provides a level resting
surface for all PC-board sizes, and its
open grid allows the air bubbles to flow
easily to the surface.

To use the etcher, place the air pipe
and board to be etched in the case, con-
nect the air ‘pump and air pipe with a
piece of the '/-in. ID flexible tubing, and
fill the case with enough etchant solution
to cover the top of the board. Then, plug
in the air pump and watch the resulting
action.—David L. Holmes

Now you can
boost
your 400 or 800
to 16K performance

Mosaic Electronics has now developed
a RAM expansion kit that can upgrade
your Atari 400 or 800 to 16K perform-
ance. Kitincludes all needed hardware
and comes complete with pictorially
presented instructions.

only $79

(we pay postage)

Send for FREE software catalog.

Selections include education, game,
utility, childrens and graphic editing
programs

v«MOSAIC

ELECTRONICS
P.O. Box 748 e Oregon City, OR 97045

saic Electronics
1s not affiliated with Atari
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COMMUNICATIONS CORNER
continued from page 116

Inductor L1's reactance, while low
enough to pass 30—50-MHz signals, is
sufficiently high to block VHF-high and
UHF signals from being shorted to
ground by TlI1's primary (antenna)
winding. Only VHF-low signals enter
T1, where they are passed into the
VHF-low tuner.

VHF-high signals enter their tuner
through L2 and C21. Inductor L2’s
reactance is high enough to block UHF
signals from T4. Capacitor C21's re-
actance is high enough to block VHF-

lo signals:

UHEF signals are passed through C32
to the “‘top’’ of L3. Capacitor C32’s
reactance is sufficiently high to block
both VHF-high and VHF-low without
seriously affecting UHF reception.

On paper, that can look complex at
first glance, but as you can see it's not
much different from the basic CB
splitter shown in Fig. l-a.

Now think. If it’s really that easy,
was there any valid reason why some
late-model solid-state *‘scanners’ re-
quired more than one antenna input?
(Again, I expect a stack of letters on
why multiple antennas are better.)

By the way, if you have any old scan-
ners lying about, or know where there
are some,' they are certain to be ap-
preciated at your local Retirement
Home, VA hospital, or Children’s
Shelter. For that matter. any working
“‘entertainment’’ electronic equipment
is sure to be welcome. R-E

A First in the industry, with
over thirty years of use by
satisfied customers.

Spray Pack Mark Il
gets into places of
close tolerance and
washes out the dirt,
leaving a thin film of
lubricant which lasts
indefinitely, with zero
effect upon current
capacity and
resistance.

Spray Pack Mark |l
has been tested and
proven in the Space
Age and is still the
finest lubri-cleaner
available. It is quick,
safe, effective - a
MUST for every tool
caddy.

Spray Pack Mark Il

is the best-priced
lubri-cleaner.

| oA R 0K
SPRAY-PACKY

LUBRI-CLEANER

Available at Leading Distributors

Product or

OUIE TROLE

COMPANY

endeco
soldering &
desoldering
equipment

SOLDERING
IRONS

Pencil style. Safety light. Two heats — 20w and
40w. 6 tips. Unbreakable handle. 2 and 3 wire
neoprene cords.

DESOLDEFIING
IRONS

Pencil style. Safety light. Some operate at 40w, idle
at 20w, 8 tip sizes. 2 and 3 wire neoprene cords

SOLDERING &
DESOLDERING
KITS

Everyining needed
to solder or de-
solder or both. All
ina handy lifetime metal
box with hasp

See your distributor or write . .,

Enterprise Development Corp.

5127 E. 65th St. = Ir'J'

1apolis IN 46220
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All new!

All construction projects!

Here’s the new quarterly mag-
azine you've been waiting for
—Radlio-Electronics Special
Projects—page after page of
all new, never-before pub-
lished construction articles on
Test Equipment, Compuiters,
Electronic Music, Communi-
cations, Automotive and
Hobby Projects.

They're the kind of projects
you want to build, the kind
only Radio-Electronics has
the expertise to design, and
the first issue is filled with
brand-new construction arti-
cles like these:

Test Equipment motive electrical
Digital Scope Multi- systems.
plexer—toconvert  Digital IC Tester—
almost any scopeinto  to make quick work of
a 4-trace unit. testing digital IC’s.
Frequency Multi-

pll.r—;'lo extend the Electronic Music
[ge.of yor fre. The Chord Egg—to
protects unattended series of chords auto-
equipment against ImationNy.

electrical ﬁmg_ Words And Music—
Battery Box/ a programmable
Switching Box— music generator that's
a great accessory for ideal for doorbells.
any bench. Big Sound For

Car Test Probe— to
use it to test auto- enhance the sound

LoM "1 oA

SL0WOHY TVIDTdS SNOHLITIF-OIaVH

All New Construction Projects
Computers. . .Test Equipment. . .Communications
Electronic Music. . .Hobby Circuits. . .and more

OROT HILNIM

from electromechani-
cal chord organs.

Computers
Digital Logic
Trainer—that
teaches how micro-
work.

adds sound capability
to almost any comput-
er system.

i_ w e will ship your magazine, postpaid in

U.S. and Canada, within 6 weeks of re-
ceipt of your order. All other countries add $3
for postage.

| want magazines @ $3.00 each. First-
Class postpaid. (U.S.A. & Canada)

Ihaveenclosed$ . (Foreign, add $3.00
for Air Mail postage per copy.)

] :./'h. -

Ir

45 East 17th Street
New York, N.Y. 10003

Hobby ple add-on for any
Adventures of the communications
IC’s—applications system.
for 4 and VMOS And lots more—all
FETs. new, and all on your

ital Do-Nothing newsstands
Box—lights, counts, October 2
teaches binary and Or...
digital number sys-
tems. Use the ::rédy

coupon r
Communmications advance wpga;fyou
Digital Readout Radio-Electronics
Add-on For Special Projects (mail-
Communications ed after August 25)
Receivers—toupdate delivered right to your
older receivers easily.  door. Make sure you
Mi Acous- getyour copy by
tic Coupler—a sim- ordering ... today!
1

Name

Street Address

City State Zip

-—h
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service clinic

Excessive brightness and the circuit faults that can cause it.

IN THE DECEMBER 1979 COLUMN WE DIS-
cussed raster-cutoff problems and their
causes. Now we take up the equal but
opposite reaction, where the screen flares
up and the brightness control won't turn
it down. In mild cases, the raster will be
too bright, the colors pale, and vertical
retrace lines may show up. (It’'s a good
idea to check the setting and range of the
AGC control before anything else; that
can cause it, too.) In the worst cases, the
raster will be far too bright, colors will
bloom and there will be a loss of focus.

The basic cause will be the same as
before. Something is upsetting the bias
on the picture tube so that it is conduct-
ing far too heavily. It cannot be cut off
with the controls. Let’s look at some real
cases.

One common cause is setting the
SCREEN controls too high. Since that con-
trols the cutoff point of the pix tube, the
controls must be set correctly. My pet
method is recommended by several set
makers. Set the SERVICE switch to the
SERVICE position and then turn all screen
controls all the way down. Bring one
SCREEN control up until a line is barely
visible, then turn it back until the line just
disappears. Do that with the other two

JACK DARR, SERVICE EDITOR

SCREEN controls and they’ll be very close
to the correct setting.

You can get boobytrapped on this! I
once was. Got the set from another shop.
The complaint was “Raster but no vid-
e0.” Right. Checked for video signal and
found it on the grid of the video output
tube; none at all on the plate. There was
no plate voltage on the tube, either.

Normally, that should have put the ras-
ter out due to raising the cathode voltage.
Yet, I could see a raster! Frankly, I forgot
one thing and spent a bit too much time
before it hit me. The last guy who worked
on it hadn’t found the missing plate volt-
age but he had cranked all three screen
controls wide open! That raised the cutoff
point of the tube to the point where even
the high cathode voltages couldn’t bias it
off. Replacing the open resistor and reset-
ting the screen controls fixed it up.

In the older sets, the cathodes of the
three color-amplifier tubes were all tied
together and fed by the black-and-white
video signal. The three control grids were
each fed by one of the color signals.
Those came from the three color-differ-
ence amplifiers. The red and blue signals
are amplified here and the green signal is
developed by matrixing (mixing) the red

+150V
R-Y . '[ I\ _]. 5 RED
+2.3V 2 LS GRID
£
a\petie >3 E) +405V
’ \vm-n ] VoYY I
+150V G-Y - I 5 GREEN
3 o Ny GRID
+2V H,E =
<
Ao 7 +405V
Y (=4 5 BLUE
+150V GRIU
2.0V
e
Aty FROM i +.0V
BLANKEH‘_I(_NF:I—
T 3
cRT) <2108
BIAS -
FIG. 1

and blue signals in a common cathode
resistor. Figure 1 shows that circuit as
found in many sets. Older sets used a twin
triode and one triode section of another
tube. Later sets used a special triple-
triode, but the circuits were identical.

The plate voltages of those tubes con-
trolled the DC voltages and signals on
their respective color grids in the picture
tube. So, what happens if you see a one-
color problem? Too much red or not
enough red, etc.? You have a fault in the
stage that amplifies that color only. What
happens if you have a fault in something
that affects all three at once? You have an
upset of all three grid voltages on the pic-
ture tube, and in most cases, the grid volt-
ages go too far positive and the raster
flares and gets far too bright!

In one case, an RCA CTC-25, the ras-
ter flared. With the SERVICE switch in the
SERVICE position, the setup lines were at
least an inch wide and so bright we didn’t
dare leave the set on for more than a few
seconds for fear of burning the screen!
We hunted around and finally solved the
problem. We happened to look at the top
of the chassis. Both of the diffamp tubes
(6GU7) were dead! Checking the pic-
ture-tube grid voltages we found the full
+350-volt DC potential from the supply
on each one. Without a heater in the
tubes, they drew no plate current at all.

The cause of that was a bad solder joint
in a wire jumper on the PC board, in the
6GU7’s heater circuit. In another RCA
chassis with similar symptoms, the differ-
ence-amplifier tubes were good. The bad
solder joint this time was at one end of
the common cathode resistor. This time,
we used the method I've been recom-
mending and found the cause far faster
than we had in the first case. I have
said—and I say again—always check the
DC voltages on the picture tube!

Since the bias voltage on a picture tube
is always the difference between the cath-
ode and grid voltages anything that hap-
pens to either one can change it. Grids
can go positive or the cathode can go too
far negative. I remember one set with a
flaring raster and blooming. A check
showed the cathode voltages to be almost
zero. Since grids were still at 4200 volts,
that left them with a high positive bias.
That was due to an open video peaking
coil between the video output tube plate
and the picture tube cathodes. The high
B+ voltage to the cathodes was fed
through this coil.

Some of the early sets use a sort of



.

elementary brightness-limiter circuit.
That is -usually called a BRIGHTNESS
RANGE control, and is simply a pot in
‘series with the main brightness control.
To set this up correctly, the main bright-
ness control is turned all the way up and
the BRIGHTNESS RANGE control set so that
the picture is just below the point of

" blooming. Some recommend setting for a

specified DC voltage developed across a

_ test-point resistor. If the range control

isn’t set correctly, it can be possible to
turn the ‘main brightness control to the
point where the raster will flare or be far

. too bright. Normal symptom of this is

. when the brightness control will not turn

the raster off.

+» To repeat something mentioned re-

cently: in the later RGB sets with com-
mon grids, the DC bias-voltage is set by a
resistance divider. If the ground leg of the
divider opens, the grids go too far positive
and the raster is too bright.

No matter how new or old a TV set is,
you'll find the same basic relationship
between the  grid, cathode, and screen
voltages of the picture tube. And the
‘'same results, if any of the bias levels go
off value. So, as I keep saying, develop a
habit of checking those voltages whenev-

‘er you run into any kind of brightness
problem..That can save you one heck of a
lot of time! R-E

service
questions

SUB FOR 60060 TRANSISTOR

I've got a WT-509A RCA cathode ray
tube tester. Wrote to VIZ for an up-to-
date setup booklet. With it, they sent an
addendum to the manual, suggesting re-
placing the 39278 transistor with a 60060.
Now, | can'’t find this transistor anywhere,
and no listing of it! Do you know of a
sub?—AR.F., Chicago, IL.

RCA lists a 60060 (industrial number)
in their SPG-202X Guide. They say that
an SK-3054 will replace it. This is a TO-5
cased, high voltage type, “with flange”.

AGC BUCKING.RESISTOR

There’s an AGC problem in this Wesi-
inghouse model CP19A770. | can’t gei the
right voltages. There is a keying pulse on
the AGC tube, and a small change on the
plate with or without a signal. The picture
is too dark, and | can’t adjust it.—F.N.,
Pewaukee, WN.

Your AGC voltages and reactions seem
to be OK. Suggestion: There’s a 15-
‘megohm resistor in a line from the AGC
test point over to the B+ 255-volt line.
Lift one end of this resistor and check it.
If it is open or has gone way up in value,
there won’t be enough “bucking voltage™
to keep the AGC from driving itself too
far negative. This cuts the IF gain, which
results in a dark picture. This used to be

quite a common problem some time ago;
the case you describe is the first I've seen
for quite a while.

VOLTAGE-REGULATOR PROBLEMS

Here's a dandy oné in a Panasonic CT-
914 (ETA-12) chassis. If you get one
with a vertical flutter in the picture, don’t
concentrate on the vertical circuits! It
could be caused by the DC power sup-
ply!

Capacitor C808, 1.0 pF, 160 volts, may
be open. That is in the line from the
bridge-rectifier output to the Trigger-
Pulse SCR, TR802. Evidently a pulse-
shaper in an R—C network with R804,
(56K) to the gate of TR802.

If the sets shuts down instantly when
you put the new capacitor in, yank it out
and check for leakage! Even a new one
can be bad. Symptoms of that flutter:
+110-volt DC supply will be low, about
+ 107 volts or so, and it will fluctuate.

Thanks a lot to Douglas P. Hoff of
Vacaville, CA for that helpful hint.

TWO PROBLEMS—ONE SET

I've got a sticky problem in this Zenith
16Z8C50. The high voltage is up to 31 kV,
and the high-voltage adjusi pot won’t
change it. The brightness control does
vary brightness and the high voltage. I've
checked several things in this circuif. No
luck. | have another odd one. My voltme-
ter probe slipped while checking the
damper plate, and hit the cathode. There
was a loud ‘pop’, and now | read 500
volts instead of +390, +310 volis instead
of +250, and | get 1036 volts on the
880V boost. Can you tell me what to
check from here on?—D.P., Berwyn, IL.

Yes, First, check your voltmeter and
make sure it’s OK! That may explain the
extra 60 volts. (Ask me how I know? I did
the same thing some years ago in same
place with same results! Sixty bucks for
new parts for my meter made me much
more careful.)

As for the high-voltage problem, you
mentioned that the voltage on the 6HV5
regulator-tube grid is off. That is apt to
be the cause of your high-voltage prob-
lem. Check it while turning the high-volt-
age adjust control; see if it varies as it
should. If not, check all resistors and
capacitors in the grid circuit. Those have
been known to break down under load
causing the symptoms you mentioned.

NO REGULATION ON PICTURE
TUBE

When I wrote you originally, you told
me to check the DC voltages on the pic-
ture tube. (RCA CTC-72 chassis, no
voltage regulation on picture tube, high-
voltage way up. 1 did; the DC voltage on
the common grids read normal, but there
was an open connection between the pic-
ture-tube socket and the pin to the grids!
Bit of prying fixed this and everything
works.

Thanks to R. Jimenez of NI for the
feedback. R-E

The newest in home
computers, fine stereo
components, color TV,
HAM radio, precision
test equipment,
innovative electronics
for the home—all in
easy-to-build,
money-saving kits.

Send today
for your

FREE

Heathkit

Catalog

It coupon is missing, write
Heath Co., Dept. 020-702
Benton Harbor, MI 49022

Send to: Heath Co., Dept. 020-702
Benton Harbor, Ml 49022

Send my free Heathkit Catalog now.
| am not currently receiving your
catalog.

Name

Address

City Slate SR,

CL-724A

Zip
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BUILD A
MASTERPIECE OF SOUND

Wersi has combined select features of
the electronic music field, added its own
creations and years of research by top
engineers and musicians, to produce an
incomparable line of organs.

Space-age technology. True-to-life voic-
ing with full drawbar system. Polyphonic

A\ sive Sound Computer for 32-128 “One
B Stop Sounds” (total organ presets).

]
1
1
1
i
| Enclosed is $6.00 for my Demo-Package (LP with
I
1
I
I
1
]

§ City

percussion and sustain. Wersis famous
string orchestra and bass guitar. Exclu-

Transposer. And lots more.

Build your own masterpiece of
sound. No technical knowledge re-
quired. Just follow the clearly illus-
trated, easy to understand instructions.
Step by step. Choose from at least 10
models. (Also factory assembled.)

Send $6.00 with coupon for your Wersi
Demo-Package (LP with 104-page color
catalog).

OUERSI

‘Wersi Electronics, Inc Wersi Organs & Kits

Dept. 21 Dept. 21

1720 Hempstead Road 14104 E. Firestone Blvd
Lancaster, PA 17601 Santa Fe Springs, CA 90670

104-page color catalog.)

Name

Address

State. Zip

RADIO-ELECTRONICS
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THE MEAN
LITTLE KIT

New compact 24-piece kit of electronic
tools for engineers, scientists, technicians,
students, executives. Includes 7 sizes
screwdrivers, adjustable wrench, 2 pair
pliers, wire stripper, knife, alignment tool,
stainless rule, hex-key set, scissors, 2 flexi-
ble files, burnisher, miniature soldering
iron, solder aid, coil of solder and de-
soldering braid. Highest quality padded
zipper case, 6 x 9 x 1% inside. Satisfaction
guaranteed. Send check, company pur-
chase order or charge Visa/BankAmeri-
card or Mastercharge. We pay the shipping
charges.

JTK-6 ToolKit . ........... $78.00

FREE CATALOG

128-pages of hard-to-find
precision tools, Also con-
taines 5 pages of useful
"Tool Tips” to aid in tool
%0 selection. Send for your
free copy today!

JENSEN TOOLS INC.

1230 5. PRIEST DR.- TEMPE, AZ. 85281
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Want to cut out
a career as a
two-way radio
technician?

MTI offers the only training for
professional FM two-way radio
available. Qualified technicians
are employed in government, in-
dustry, and public service. But
training is your key.

You could cut out a career as
a two-way radio technician by
cutting out this coupon. We'll
send you information on how you
can learn more about this spe-
cialized field, at home.

Name
Address
City
State/Zip

B3K

MTI

I Institute

Box 735, Camp Hill, PA 1T7071-U.S.A.
[y g |
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: Mobile Training :
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UNICORN 1
continued from page 95

power robot. See text for important mounting
precautions.

used to hold the battery in place and to
support its weight, since the plates that
cover the mobility base are probably not
strong enough to do this by themselves.

Certain precautions must be observed
when using this type of battery! As shown
in the photograph, the battery is unen-
closed, which means that there exists the
possibility of sulphuric acid, the battery’s
electrolyte, spilling on the aluminum or
steel of the mobility base. You do not
want this to happen! The battery should
be (and is, in later versions of the robot)
enclosed in an acid-proof plastic contain-
er to contain any possible leaks or drips.
This container should also have a small
vent, or vents, at the top to permit the
hydrogen gas which is generated when
the battery is charging, to escape. These
vents should be led to the outside of the
mobility base, to allow the gas to escape
directly to the air.

There is another type of battery which
might be considered for powering the
robot. That uses a gelled-electrolyte and
is, in theory, less hazardous. New batter-
ies of this type are more expensive than
lead-acid batteries, but several advertisers
at the back of Radio-Electronics have sur-
plus gelled-electrolyte available, and they
may suit your purpose.

Whatever power source you use, take
precautions so that it cannot harm, direct-
ly or indirectly, the innards of the robot.

Leads are run from the battery to a
32-position barrier strip (see Fig. 26)
which is also mounted inside the mobility
base. Power for the robot’s various mo-
tors and control circuitry is obtained by
running jumpers from the +12 VDC and
ground terminals to those connected to
the points to be powered. Note the use of
color-coding in order to make circuit
tracing easier.

Several terminals have been allocated
for functions that have not yet been dis-
cussed. Don’t worry—we'll get to them.

In the next installment of this series,
plans for the robot’s body will be given,
along with an option or two previously
hinted at. R-E



NEW LIT
continued from page 114

DON'T
FORGET

jacks, easy-clips, spade connectors, ring connec-
tors, and more ($4.99).—Global Specialities
Corporation, 70 Fulton Terrace, New Haven CT
06509.

CIRCLE 144 ON FREE INFORMATION CARD

1980 DATA CONVERSION PRODUCTS, 250
pages, covers data conversion components and
applications guide. The catalog features a com-
prehensive tutorial on A/D, D/A converter specifi-
cations, plus complete data sheets, extensive
notes for military and commercial applications,
and tech briefs. The product line includes a large
selection of DIP converters, plus data-acquisition
systems, instrumentation amplifiers, program-
mable gain amplifiers, track and hold amplifiers
and analog /O boards. It also includes a tutorial
on track and hold amplifiers, a high reliability pro-
cessing section and a quick selection guide for
designers.—Micro Networks Co., 324 Clark St.,
Worcester, MA 01606.

CIRCLE 145 ON FREE INFORMATION CARD

CONNECTOR CATALOG, Molex Full Line Cata-
log No. 800, 228 pages, contains details of all

products including features, specifications, pho- USE
tos, drawings, ordering information and cross-

reference material. The products are covered in YOUR
seven sections and they include: High current

components including AC receptacles, common-

ing connectors, and pin and socket connectors; READER
KK interconnection systems, including wafers,

pins, connectors and housings; and insulation-

displacement components and cable assemblies. SERVICE
The catalog also covers Application Tooling,

Edge Connectors, Switches, Sockets, and mis- CARD

cellaneous products.—Molex, Inc., 2222 Welling-
ton Ct., Lisle, IL 60532. R-E

CIRCLE 146 ON FREE INFORMATION CARD

8085

MICROPROCESSOR KIT

CPU Board can be expanded into a stand
alone microcomputer system or used by
itself as a dedicated controller for OEM
applications. Includes a complete step-by-
step instruction manual on 8085 operation
and architecture 8085 based CPU board is
expandable with 1K eprom, 1K read/wrile
memaory, one serial port and three program-
mable parallel ports. 44 pin CPU edge con-
nector can be configured for any buss
structure. Area on CPU board for custom
wirewrap dESlgn of user Ueilned interface circuitry $249.95 Per Kit
$299.95 Assembled

8085A COOKBOOK Basic concepts, system control, memory systems and
types, interfacing, 8085A--family-compatible chips. You design several completely
operational B085A-based microcompulers No, 21447 $10.50

BOBO/B0B5 SOFTWAREDESIGN A detalled approach to assembly language
programming for 8080 or 8085-based computers. Including complete, tested
PECGIans No. 21541 $9.50

TRS-80 INTERFACING Use basic language to control external devices and
sense external events. Level || basic and 4K available memory required
No. 21633

SR ————e——,
m::m 14905 NE 140TH, DEPT. RE10,
e HEDMOND, WA 98052 (206 883-9200)
Add §2.50 postage and handling
ENCLOSED IS § FOR

OkiT OCcoDKBOOK [OSOFTWARE DESIGN

&
EACH
O TRS-80 INTERFACING

NAME

ADDRESS

CITY, STATE, ZIP

CARD NO EXP.

SIGNATURE
SEND FOR OUR FREE 8-PAGE CATALOG O WVISA O MSTCD

CIRCLE 6 ON FREE INFORMATION CARD

WIRE UP MICROPROCESSORS & DIP CIRCUITS FASTER
USE VECTOR PROFESSIONAL
BREADBODARDING PRODUCTS

FREE 12 PAGE CATALOG

$100 Plugbords - 5 models plus
12 other Plugbords for all pop-
ular buses.

New pad-per-hole Micro-Vector-
bord® wiring board. 96 Vector-
bords available.

I See us at WESCON BOOTH #1414-16 l

Reliable Slit-N-Wrap wire
wrapping tools and
terminals.

LLiA
P184-4T

Solderless Breadboards - One
model handles standard or wide
DIP packages with plenty of
solderless tie points.
Ask your favorite electronics supplier.

@ Yeetoz Etedtion eG

12460 Gladstone Aup

Sylmal, CA 91342
CIRCLE 4 ON FREE INFORMATION CARD

INTERNATIONAL FM-2400CH

Portable « Solid State » Rechargeable Batteries

The FM-2400CH provides an accu-  cies of the receiver between 5 MHz
ratce! frequency sé?nd%r& for testlnr%; and 40 MHz.
and adjustment of mobile transmit- Fr o

equency stability: +.0005% from
ters and receivers at predetermined +50°to +104°F.

frequencies.

The FM-2400CH with its extended
range covers 25 to 1000 MHz.

The frequencies can be those of the
radio frequency channels of opera-
tion and/or the intermediate frequen-

Frequency stability with built-in ther-
mometer and temperature corrected
charts: +.00025% from +25° to
+125° (.000125% special 450 MHz
crystals available).

» Tests Predetermined Frequen-
cies 25 to 1000 MHz

= Extended Range Covers 950
MHz Band

* Pin Diode Attenuator for Full
Range Coverage as Signal
nerator

= Measures FM Deviation

FM-2400CH (meter only) ..... $690.49

RF crystals (with temperature
correction) ... $28.89 ea.

RF crystals (less temperature

correction) ............. $21.92ea.
IF crystals ............. catalog price
Write for catalog

S

INTERNATIONAL CRYSTAL MFG. CO
10 North Lee  Oklahoma City, Okla 73|W

CIRCLE 24 ON FREE INFORMATION CARD

-
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market center

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser-
vices). $1.50 per word prepaid (no charge for zip code)'. . . MINIMUM 15 WORDS. 5% discount
for 6 issues, 10% for 12 issues within one year, if prepaid.

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) 85¢ per word
prepaid . . . no minimum. .

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at
10¢ per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.0. BOX
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER-
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month
preceding the date of the issue (i.e., Algust issue closes May 26). When normal closing date falls on
Saturday, Sunday, or a holiday, issue closes on preceding working day.

FREE KIT Catalog

AUTORANGE DIGITAL CAP-METER
KIT. S5till the best for only $74.95 TEST &

Phone 415- 447 -3433 Qigih
Write or Plione for FREE CATALOG. bl
Average 1 minute Saturday call is 21¢. EQUIP.

SCIENTIFIC INSTRUMENTS
DAGE BOX 1054R LIVERMORE CA 94550

PRIVATE TV CHANNELS

WATCH those secret TV channels now with our
ready to use microwave receivers $275.00.
SOUTH FLORIDA SATELLITE TECHNOLOGY,
POB 523153, Miami, FL 33152

SATELLITE TV
FANTASTIC 80 K cHANNELS

: must fo

Dn it )wse!lu; Bulld a Yideo Wm lhe whole family
can enjoy! No commercials, FREE movies, sports and
Yegas Shows - workdwide, crystal clear recepion connects

contains

BIOPHYSICAL MONITORING

TELEMETRY transmitter: Transmits your heart,
EKG, signal to'any ordinary FM radio. Transmit-
ted data consists of an audio tone which is fre-
quency modulated by your EKG signal. The tone
allows you to monitor your heart rate and hear
EKG frequency components which otherwise

manywwtlﬂﬂmtsxlllbﬂdedwﬂhmmm hits—
TELLS EVERYTHING!, Satisfaction Guarantesd.

Send $7.95 TODAY! Add $20C|forlstclass i mail).

Or call our 24 hour C.0.D. rush-order line 862-5068.
GLOBAL TV ELECTRONICS, P.0. Box 219-V, Mattand, FL 32751

WHOLESALE TO DEALERS

DEALERS: send letterhead for free wholesale
pricelist of CB radio and scanner equipment.
FOUR WHEELER COMMUNICATIONS, 10-R
New Scotland Ave., Albany, N.Y. 12208 (518)

could not be heard. Built-in electrodes make it
easy to use. Completely assembled, battery in-
cluded. Approximate Size: 4.4 X 2.47 X 1.2%.
Order model BHT-14. $27.50 FOB OMNI-TEK,

465-4711 INC., Box 1318, Longmont, CO 80501

4 To run your own classified ad, put one word on each of the lines below and send this form along with your check
for $1.50 per word (minimum 15 words) to:

Radio-Electronics, 200 Park Avenue South, N.Y:, N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $10.

( ) Plans/Kits ( ) Business Opportunities ( ) For Sale
( ) Education/Instruction ( ) Wanted (

Special Category: $10
(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

1 2 3 4 5
6 7 8 9 10
11 12 13 14 15
16 17 18 19 20
é1 22 23 24 4 25
26 27 28 29 30
31 32 a3 34 35

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

= RADIO-ELECTRONICS

Satellite TV

FOR THE HOME

Sick of Network TV?
Our recelver lets you get

We don’t just sell information!
We Manufacture Hardware!

Our 94-page catalog and information book tell
the whole story! Inexpensive dishes, high Ero-
feeds, computer aiming software! Specs,
and more! $7.95 today!
24-hour C.0.D Hotline 3
(305) 339-7600 Tiger 3, temmas

SPACECOAST RESEARCH
Dept. T, P.0. Box 442, Altamonte Springs, FL 32701

GRAPHIC EQUALIZER

TWELVE bands/channel $100.00 kit still avail-
able; see May 1978 R/E cover story or write:
SYMMETRIC SOUND SYSTEMS, 912 Knobcone
PL, Dept. R, Loveland, CO 80537

Burglar-Fire Protection

Protect Your Life, Home, Business, Auto, etc.
* QOur cofalog shows how. Install your own
alarm systems and devices ond save $555. We
“ | offer FREE write-in engineering service.
FREE CATALOG "=l o s

Burdex Security Co. Box 82802-RE Lincoln, Ne. 68501

PLANS & KITS

PRINTED circuit boards from sketch or artwork.
Kit projects. Free details. DANOCINTHS INC.,
Box 261, Westland, Ml 48185

SPEAKERS. Save 50%. Build your own speaker
system. “Free catalog” write: MC GEE RADIO,
RE 1901, McGee Street, Kansas City, MO 64108

PROJECTION TV . . . Convert your TV to project
7 foot picture. Results equal to $2,500 projector.
Total cost less than $20.00. Plans & lens $16.00.
lllustrated information free. MACROCOMGB,
Washington Crossing, PA 18977

DIGITAL multimeter kits handheld, best quality
0.1% accuracy. The lowest price in America
$67.50 write: E. G. TRONICS, 8254 Greenleaf Cir-
cle, Tampa FL 33615

TELEVISION alignment—in minutes—while ob-
serving revolutionary pattern on screen. Check
RF, IF, video, instantly! So simple and inexpen-
sive it's incredible. Complete plans—$6.00. Free
details. JOHN KOZULKO, Box 2702R, Clearwat-
er, FL 33517

SAVE 90%. Build your own minicomputer. Free
details. DIGITRONICS CORPORATION, 2723E
W. Butler Dr., Phoenix, AZ 85021

NEW plans. Telephone memory dialer, negative
ion generator, burglar alarm, $3.00 each. Sub-
scription television decoder, $10.00. Plans in-
clude detailed instructions and circuit board pat-
terns. COLLINS ELECTRONICS, Box 6424, San
Bermardino, CA 92408
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ZB001 $195.00 16 Bit CPU with segmented address space : STnP
o 8 Megabytes s
ZB002 $150.00 16 Bit CPU with non segmented address
space lo 64K bytes
All Products Stocked in Depth
Largest Zilog Inventory 1980 IC MASTER .
2Z80-CPU 25 MH:z 1040 Z80-5I0/0 25 MHz 30.50 over 2700 PAGES | N |
ZBOA-CPU 40 MHz 12.05 ZBOA-510/0 4.0 MHz 35.70 Complete int od cireul data ssi r
Z80-PI0  25MHz 6,65 Z80-510/1 25 MHz 36.00 Master guide to the .,..,.,c-,,m“mm
ZBOA-PIO 40 MHz B.00 ZBOA-SIO/1 40 MHz 44,10 microprocessors and r:cmsluf_;m cm:t.n!ﬂs‘t STOCK UP NOW FOR
ZBO-CTC 25 MHz 665 ZB0-SI0/2 25 MH:z 36.00 45,000 device types listed 5,000 new
ZB0A'CTC 40 MHz 8.00 ZB0A-SI0/2 40 MHz 84.10 dovice fypes added Complate now SCHOOL AND WINTER PROJECTS.
%:gf::ng mﬁ; ggsg section on MPU boards & Systems.
oAl e “VERY SPECIAL $39.95" i“
& "
1 ) \\ ~/ “ACTIVE IS AGGRESSIVE
(" LINEAR I.C.'s : B\ )
IM3OTAN-E 34 LM3zeN e IMChER. 3 DUAL-IN-LINE — LOW PROFILE — I.C. SOCKETS OPTO SALE
[M304CH B8 [M3IN 59 LM747CN-14 59
LME0TH-B B9 [MAEN14 D8 CMracne. 38 CONTACTS PRICE CONTACTS PRICE
LM308N-8 .89 LMassN-8 J9  LM1458N-8 49 B PIN . 07 22 PIN 21 L.E.D. LAMPS
LM308CH 95  LM555N-8 139 LM14B8N-14 .69 14 PIN A1 24 PIN 23
LM308K 120 [M556N-14 49  [M14BGN-14 (69 16 PIN S '58 PIN 57 LED208  T-1 2 mm Red 08
L3177 149 [M725CN- 175 LM3403N-14 .80 20 PIN 9 A IR ST ML 1
T0-220) LM733CN-14 159  LM3900N 49 « LOWEST PRICES ANYWHERE FOR THE HIGHEST QUALITY, AN
LM318N-8  1.45 LM739CN-14 128 [M4136N-14 99 UNBEATABLE COMBINATION A LED220  T-13% 5 mm Red n
\_[M318CH 175 LM741CH 85 ULN2003AN .99 ¢ /| b2z T-135 mm Grean 24
LED224 T-134 5 mm Yellow 16
( CMOS PLASTIC POWER DISPLAYS
\ FND357 3757 Common Cathode 59
CD4000BE 29  CD4021BE CD4046BE .89  COD4082BE .23  CD4527BE 1.47 T TH&ES}!&TO‘MHS v FND500 500" Common &.m 99
CD4001BE 39 CD4022BE 1.18 CD4047BE 84 (CD4085BE .62 CD4528BE .94 il FANER00 FNDSO7 500" Gommon Anode %0
CD40028E .23 CD4023BE 37 CD40498E 54 CD408BBE .79 CD4531BE .89 TIP30 .39 PNP 1AMP100V OL704 300" Gommon Cathode 129
CO4006BE 1.19  CD4024BE .52 S0BE .44 CD4093BE .94 CD4532BE 1.15 TIP3t .42 NPN 3 AMP 100V DL707 300" Common Anod 129
CD4007BE .39 CD4025BE .20 CD4051BE .82 CD4099BE 1.98 CD453GBE .84 TIP3z 443 PNP 3 AMP 100V Dl7dz  m3gr i Ak ;
CD4008BE .84 CD4026BE 1.79 CD4052BE 1.19 CD4104BE 1.99 CD4543BE 1.49 ; o -630° Commen Anode 2.29
CD4008BE .54 CD4027BE .49 CD4053BE 1.19 CD4S08BE 1.89 CD4553BE 2.98 TIP41 .59 NPN 6AMP 100V L1418 p 29.95
CD4010BE .59  CD4028BE .57 BE 1.99 CD4S10BE .84 CD4555BE .74 TiP42 .64 PNP &AMP 100V 4 digit.16 segment alphanumeric display 16° ht
CD4011BE .34 CD4029BE .04 CD4066BE .99 CD4511BE 74 D4556BE .69 TIP115« .58 PNP 2AMP 60V
CD4012BE .20 CDA0GOBE 45 CD4088BE .29 COD4512BE .88 CD45B1BE 1.99 ; ISOLATORS
CD4013BE .49 CD4033BE 1.79 CD4060BE .27 CD4514BE 235 CD4582BE .88 TIP120 .68 NPN 5AMP 60V T
CD4014BE 68 CD4034BE 2.7 CD4070BE .39 COD4515BE 210 CD4584BE , 54 TIP122 74 NPN 5AMP 100V Dual Opta Isclater 1so0v 1.29
CD4015BE . CD4035BE 1,14 CD4072BE .23  CD4516BE 1.29 CD4585B8E .99 TIP125 74 PNP 5AMP 60V ILQ74  Quad Oplo Isolator 1500V 3.95
CDA016BE .44 CDAD40BE .99 CD4073BE .39 CD451BBE .89 CD4502BE 8.89 ' ILCT6  Dual Opto Isolator 1500V 1.29
CD4017BE 72 CD4OM1BE 156 CD4075BE .34 CD4519BE .58 CD4702BE 1.9 TIP127 .85 PNP. 5AMP100V TIL111  Opio Coupler 1500V * 54
CD4018BE .59 D4042BE 67 CDA076BE .84  CD4520BE .77 TIP2955 .83 PNP 15AMP 60V 4AN26 Opto [solator 2500V 54
gg‘w&ggg 1.25 gg:gﬁgg g gg:g;%gg _;; ggﬁazaE ﬁ TIP3055 .70 NPN15AMP &0V 4N33 Opto Isolator 1500V 85
o 4 & : F13055 .59, NPN10AMP 60v/ \ .
f= TTL ALL CIRCUITS IN STOCK FOR GUARANTEED IMMEDIATE DELIVERY. - N
7ALSOON .25 74LS20N .27 74LSS5N .29 7T4LSS5N .69 74LS137N .89 74LS161N 120 74LS19IN 120 74LS245N 320 74LS279N .79 74LS348N 295 74LS379N 220
TALSOIN 22 TALS2IN .27 TALSTAN .42 74LS96N .78 74LS138N .79 74LS162N 1290 74LS192N 78 74LS247N .60 74LS280N 3.56 74LS352N TALS390N 2.54
T4LSO2N .27 TALS26N 56 74LST4N 74L5107N 45 74LS139N 79 T4LS163N 129 - T4USTOIN 129 74LS248N 1.54 74LS283N .96 74LS350N 187 74LS393N 245
7ALSO3N 27 74LS2IN 32 TALS75N .48 74LS10ON A8 T74LS145N 1.25 74LS164N .98 74LS194N 1.89 74LS249N 99 74LS200N .89 74LS3G2N11.95 74LSISN 1.95
7ALSOAN 25 7ALSSON .24 74LS7EN .69 74LS112N .45 74LS147N 225 74LSIESN 1.45 7ALSIS5N B89 74LS25IN 1.38 74LS293N .39 7ALSIBEN 2.85 74LS44IN .37
74LSOSN 29 74LS32N .44 74LS7BN .38 74LS122N .56 74LS148N 225 74LS1E6N 354 74LS196N 1.87 74LS26IN .79 74LS295N 1.39 74LS366N 120 74LS490N 245
74) 27 7ALSIBN .34 74LSBIN B4 74U5123N .86 74LS15IN 54 74LS169N B72 74LS197N 98 74LS25TN .08  74LS298N 128 74LS367TN 154 74LSE30N110.00
74LS00N 29 TALSAON 24 T74LSBSN .96 TALS124N .95 74LS153N .45 74LS170N'275 74LS221N 1.15' 74LS258N .64 74LS209N 3.80 74LS368N 1.54 74LSG31N110.00
74LS10N 27 74LS42N .54 T4LSBEN .86  74LS125N 1,368 74LS155N .84 T74LS173N .78  74LS240N 1.39 74LS250N 3.95 74LS320N 4.95 74LS373N 1.64 74LSG6GN 245
7ALS1IN 29 74LS47N B4 74LSGON 49 74LS126N 96 74LS156N 98 T4LSIT4N 54 74LS241N 1.19 T4LS260N 96 74LS301N 495 7ALS3I7TAN 164 74LS670N 365
74LS12N 22 74LS48N B4 74LS9IN 79 74LS132N 45 74LS157N 89 74LS17SN 54  74LS242N 119 74LS266N .69 74LS322N 495 74LS3ITSN 295
7ALS13N 36 74LSSIN 27 74LS32N .96 74LS133N 285 74L5158M 78 74LS181N 256 74LGP43N 149 TALS27IN 152 74LS323N 4.95 T4LSITIN 144
\ZALS14N 56 74LSS4N 27 74LS93N .39 74[S136N .68  74LS160N 120 74LS190N 1.2 74LS244N 139 74LS275N 693 74LS324N 1.47 74LS378N 1.69 =,
3 H
(@ MICROPROCESSOR D SCR’s and TRIAC's & MOS MEMORIES )
C108D 34 SCR. 5 amp 400V TO-220 ’ MOS Static RAM's
CHIP SETS TIC116B 97  SCR 8amp 200V TO-220 Pantie —=anremoms e,
TicizsB 109 SCA 12 amp 200V Tr%‘m 2102-28 hiem
1C218 99 riac 6 amp 200V TO-220 £
Part No. Price Part No. Price Part No. Price TIC2260 ‘95 Triaz 8 amp 400V TO-220 1K {IK x 1) 250NS 18 PIN .
8080A $5.65 6800 $6.50 8502 .65 TIC236D  1.45 Triac 12 amp 400V TO-220 P2111-3 295
8085 11.95 6802 11.95 8504 :.gg TICo460 148 Triac 15 amp 400V T0.220 1K (256 x 4) 350NS 18 PIN
: P2112-35 345
5:3 '3‘:2 6810 378 S Bi-Fet OP AMPS 1K (256 x 4) 350NS 18 PIN 2
8216 295 6821 375 8522 995 | |TLOS4CN 2.75 Quad low power TLOBICP .49 J-FET input ﬁl"ﬁmr 4K (1024 x 4) 300NS e
8224 345 6850 3.95 6532 13.95 | |TLO7ICP .58 Low noise TLOS2CP .99 Dual J-FET input 2147 3
Reak e ] % e 1395) |TLOT2CP 119 Duallow noise  TLOBACH 195 Quad J-FET imput] | 3kax 1) ssws LR
B228 4.98 JLOTACN 2.35 Cuad low noise 2147 14.95
g;g? tz BONUSH TN e e e s e e e 4K (4K x 1) TONS UART's
8253 10.95 | ] e
RETURN THIS AD WITH YOUR ORDER a4 H AYE-1013A 3.95
s e AND RECEIVE FREE SAMPLE — ‘ Memo_ry SpeCI a’ ® j | oo apKBAUD 40 PIN
8250 12.95 ONE DOUBLE SIDED COPPER COM8017 Special 195
o PRINTED CIRCUIT BOARD. ) l EPROM’S 1 40 Khz Single 5V Suppk
e e e L AR ST K cmos RAM_ ..
| 1K x 8 450 ns : i | 1K (256 x4) 450NS 22 PIN Low Power
I 16K MOS DYNAMIC RAM'S (16 PIN) TMS2532 g $69.95 5 | Lo _4K CMOS RAM_ Ty
1 416-3 (200ns) Ceramic 5.95 32K (4096 x 8) 450 ns 4K (4K x 1) 550NS 18 PIN 110MW :
416-5 (300NS) Ceramic 4.95 TMS2716 . s1995 | | pesia 1595
[ ] 4K MOS DYNAMIC RAM'S 16K (2K x 8) 450 ns I | 4K (1K x 4) 450NS 18 PIN 110MW
§ S HASATBEG Fal 2.95 (3 power supplies) T.I. Versior ' SHIFT REGISTERS
Special 2. C2716/TMS2516 : $ 14.95 3341APC FIFO 1 MHz 8.50
! 4K (4K x 1) 300NS 22 PIN 18K (2K x 8) 450 ns : I ||| 3347rc 50 DA orm Pasaer e
T 4 + {} il L B
I TMS4060-20 3.95 (Single 5V supply — Similar to jntel version) i ECL RAM S
i 4K (4K x 1) 200NS 22 PIN ng-"zaS:*i g $395.00 J | 19sroanciimzios Special 6.5

Electronic ...
Sales Corp. 2
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RADIO-ELECTRONICS

g

BUSINESS OPPORTUNITIES

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business—withoutinvestment. Write: BUSINESS-
ES, 92-R, Brighton 11th, Brooklyn, NY 11235

PROJECTION TV . . . Make $200.00+ per eve-
ning assembling projectors . . . Easy . . . Re-
sults equal to $2,500 projectors . . . Your total
cost less than $15.00 . . . Plans, lens & dealer's
information $14.00 . . . lllustrated information
free . . . MACROCOMGBX, Washington Cross-
ing, PA 18877

$700 per month earnings possible filling out
income tax forms at home or tax office during tax
season. We show you how. Simple, quickly
learned. Details mailed free. No salesmen. Hurry.
Big demand. FEDERATED TAX, 2015 Montrose,
Chicago, IL 60618

FOR SALE

SCANNER/monitor accessories—kits and facto-
ry assembled. Free catalog. CAPRI ELECTRON-
ICS, Route 1R, Canon, GA 30520

FREE catalog, IC's, semi's, parts. CORONET
ELECTRONICS, 649A Notre Dame W., Montreal,
Que., Canada H3C 1H8. U.S. inquiries.

RECONDITIONED test equipment. $1.00 for cat-
alog. JAMES WALTER TEST EQUIPMENT, 2697
Nickel, San Pablo, CA 94806

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON-
ICS, Box 82-M, Skokie, IL 60077

GOVERNMENT surplus receivers, transmitters,
snooperscopes, parts, fantastic 72 page catalog
25¢. MESHNA, Nahant, Mass. 01908

CABLE TV converters $39.95. Incredible 96-page
catalog free. ETCO, Box 762, Plattsburgh, NY
12901

GIANT communications guide. Info thru 1980.
Worldwide LW- AM- FM- SW- RTTY- CW- Fax-
satellite-VOLMET- marine- NOAA- QSL'S- etc.
$20.00 ppd. GCG, 11625 W. McKinley, Fresno,
CA 93711

OSCILLOSCOPE, DC to 22 MHz, dual trace,
Navy equivalent to HP170, $199. HAMMOND,
1013 Lafayette Avenue, Colonial Heights, VA
23834

RECORDS-tapes! Discounts to 73%; all labels; no
purchase obligations; newsletter; discount divi-
dend certificates; 100% guarantees. Free details.
DISCOUNT MUSIC CLUB, 650 Main Street,
Dept. 3-1080, New Rochelle, NY 10801

BUILDING a robot? Using stepper motors? Write
for details. SASE please: SPARKY ELECTRONIC
SYSTEMS, 95-28 42nd Avenue, Elmhurst, NY
11374 .

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered, Burning Cutting, Rifle. Pistol.
Pocket. See in Dark—Shotgun Directional Mike—
Unscramblers—Giant Tesla—Stunwand—TV Disrupt-
er—Energy Producing, Surveillance, Detection, Elec-
trifying, Uitrasonic, CB, Autc and Mech. Devices, Hun-
dreds More—All New Plus INFO UNLTD PARTS SER-
VICE. Catalog$1. Information Unlimited, Dept. R8 Box
716 Amherst, N.H. 03031.

QUALITY stock and custom control panels and
switch plates for computers, industry, home or
auto. Free flyer. CUSTOM CONTROLS, 4 Fern-
andes Drive, So. Hadley, MA 01075

SURPLUS computer power supplies, test equip-
ment, parts. Free flyer. UNIVERSAL AUDIO, Box
712, Providence, Rl 02901

CAPACITOR kits: Direct from factory beats dis-
tributor costs. Aluminum, tantalum. Send $3.00
for info and 3 samples. STEELE INC, Box 422,
McKenzie, TN 38201

ORDER No. 171AE047

ROUTE 8N,
PLATTSEURGH, N.Y. 12901
Tol.: (518) 561-8700.

MICROWAVE yagi antenna for MDS complete
with hardware, type N connector $49.95. SIGNAL
ELECTRONICS, 4027 18th Avenue, Brooklyn, NY
11218

SATELLITE television information—build or buy
your own earth station $3.00 U.S.—SATELLITE
TELEVISION, R.D. 3, Oxford, NY 13830

RF spectrum analyzer, ASL model 8622, 10 to
1,000 MHz, 3-inch CRT, manual and application
notes, weight 22 Ibs. Excellent condition. $895.
M.W. ROBERTS, 3694 East Tompkins, Las Ve-
gas, Nevada 89121. 702-451-3517.

TELEVISION downconverters 1.6-2.7 GHz
$99.95 assembled. Details for stamp. GW ELEC-
TRONICS, POB 688, Greenwood, IN 46142

LASER handbook with burning, cutting, Ruby
Reds, Co's, complete plans, books, and parts.
Send $4.00 to FAMCO, dept re, box 1902,
Rochester, NH 03867

TELEPHONES, answering machines, dialers,
speakerphones, accessories. Write: CONSUM-
ERS' TELEPHONE, 69-A Smith St., Glen Head,
NY 11545

SUPREME diagram manuals, radio-television, 14
volumes, special only $25.00. BEITMAN, 1760
Balsam, Highland Park, IL 60035.

SME tonearm $79.00; Dynakit mark Ill amps (2)
$280.00 new & sealed. RAIBLE, 1726 Bentley,
Los Angeles, CA 90025

CONCORD

VISA MASTERCHARGE
CHECK ORM O

COMPUTER
COMPONENTS:

1971 SOUTH STATE COLLEGE ANAHEIM, CA. 92806
(714)937-0637

74LS00
174LS02
74LS03
74LS04
74LS08

MINIMUM ORDER $1000
ADD $1 50 FOR FRT

X0 COD We stock and sell over 12,000 types of semi conductors  CAL RES ADD 6%

$4.50
1.8432 MC 411 450

2 soroc

TECHNOLOGY, INC.

KIT
With jumpers and
instructions

EPROMS

2708 . . .S6.75
1Kx8 450NS

2 185 FOR $48.50
.512.95

16K(2K x8)450NS
8 FOR $142.95
. .$ a50°
32K (4096x8)

ol b ]
Leedex Corp.

2" BLACK & WHITE
LOW COST VIDEO

=
wn

BREVAHARRBRERA

353

APPLE Il Computer =
with full 48K of memory! =

APPLE EXPANSION KIT
16K MemoryAdd-On 4 4750

MEMORY ADD-ON KIT
INCLUDES INSTRUCTIONS,




EDUCATION & INSTRUCTION

UNIVERSITY degrees by maill Bachelors, Mas-
ters, Ph.D's . . . Free revealing details. COUN-
SELING, Box 317-RE10, Tustin, CA 92680

HOME study degree program in electronics engi-
neering. 75 specialized courses also available.
For information write: CIEE, P.0O. Box 9196, Pitts-
burgh, PA 15224

MAKE hydrogen fuel: Build generators with mate-
rial from Hardware stores. lllustrated manual;
$10.95 ppd. NEGEYE ENGINEERING, Penns-
boro, WV 26415

TECHNICIANS, hobbyists. “Wire wrap like the
professionals."” Send $4.00 for informative arti-
cle. ALDOR ELECTRONIC SERVICES, 2961 In-
dustrial Road, Suite #212R, Las Vegas, Nevada
89109

PASS FCC EXAMS

The Original FCC Testy Answers exam manual
that prepares you st hame for FCC First and
Second class Radiotelephone licemes. Newly
revised multiple choice exama cover all areas
tested on the actual FCC exam. Plus “'Self
Study” Ability Test. Proven! $9.95 postpaid
Moneyback Guarantee,

COMMAND PRODUCTIONS
PLANS & KITS

Radio Enginesring Division
DECODE Morse and RTTY signals off the air with
new Morse-a-Word or RTTY reader. Morse key-
board also available. Kits or factory wired. Send
for details. MICROCRAFT, Box 513R, Thiensville,
WI 53092 (414) 241-8144.

PARABOLIC screen mesh dish kits for weather
and television satellite reception. Pre-cut, ready
to assemble. Sizes up to 16 foot available. Busi-
ness size S.A.S.E. for details to: MARBLE ELEC-
g’;tf.;l:lcs. 32 Sea Street, North Weymouth, MA

P.0. Box 26348 E
San Francisco, CA 94126 -

TELEPHONE calls recorded automatically, unat-
tended, build yourself for less than $10.00. Detail
plans $2.50. GARRETT ELECTRONICS, 6451 Im-
perial Avenue, San Diego, CA 92114

7-FT giant screen TV . . . Enjoy theater-size TV
programs at homel For latest improved instruc-
tions and complete kit, send $15.00 . . . SHIU
NG, Box 3276-R, Seattle, WA 98114

ELECTRONIC toys and games. Build your own
and save. Plans for 10 toys $5.00. MICRON, 210
E. Belcrest Road, Belair, MD 21014

CONVERT TV to project 7 picture results equal
expensive projectors! Easily built for under
$20.00. Instructions & lens $10.00. GENIAL
PRODUCTS, Box 273, Woodbridge, NJ 07095

CATALOG of electronic designs. Accessories
for CB, ham radio, sterec and PA systems, tele-
phone, and more. Catalog sent free upon re-
quest. PETER-SCHMITT ENTERPRISES, Dept.
RE, POB 07071, Milwaukee, WI 53207

CABLE TV descramblers and converters. Build or
buy. For information send $2.00. C&D COMPA-
NY, POB 26, Hudsonville, MI 49426

in  © FREQUENCY COUNTER 35MHz
kit o SQUARE WAVE GEN. 1Hz to 99KHz~
© OHMMETER - 3.58MHz Xtal =

'-’ one © CAPACITANCE METER .pF to 999KuF

Regulated PS-Five

8" Readouts-Low cost TTL Circuits- Automatic

Decimal Placement—Be AMAZED —Build it for
$50 or less. | Purchase the plans, etched P.C.
board 4-3/4" by 6-3/4"'and front panel decal
for $15.29] BAGNALL ELECTRONICS, Refund
179 May Street, Fairfield, Conn, 06430 Kit

KITS & COMPONENTS

1. 5 Volt, 3 amp, Regulated Power Supply.
Great for TTL Projects...........cccocccenee $19.50
2. EMM 4200A, 4K Static RAMs, Ceramic
A local memory boards manufacturer
closed. We bought the new memory
boards and took these 4200A static RAMSs
out. They are tested and 90-day guaran-
teed 100% good.

Prime tested 4200A 4K RAMs $5.50 ea.

3. Super Saver. Micro PD411, Ceramic 4K x
1 dynamic RAMs. .................... 8 for $10.00.
WE BUY SURPLUS ELECTRONIC
INDUSTRIAL INVENTORIES

DELTRONIKS

5151 BUFORD HIGHWAY o
ATLANTA, GA 30340
404-458-2690

INTEGRATED circuits TTL, CMOS, linear, many
hard to find “S" and “LS" types, resistors,
capacitors, |C sockets, diodes and more. WEST-
LAND ELECTRONICS, 34245 Ford Rd., West-
land, MI 48185. (313) 728-0650

WANTED

PRE-WWII and early television sets wanted. Will
pay top dollar for any set featured in June Radio-
Electronics issue ARNOLD CHASE, 9 Rushleigh
Road, West Hartford, CT 06117

WANTED SB-104 with serial number 00450,
01505, or 02514. Reply to: EVELYN WARNE-
BOLDT, POB 274, 5t. Joe, M| 49085. State price
& condition.

WANTED: Lafayette hi fi kits of the 50's, particu-
larly KT 200 tuner. K HARRISON, P.O. BOX 24,
Terrace Park, OH 45174

COLLECTOR wants early Hallicrafters SX28
SX25 S20R SX18 HTQ others! National, Hammar-
lund. All letters answered! ROMNEY, Box 5247,
Spartanburg, SC 29304. Keep this ad! It doesn't
repeat.

CLOCK/CALENDAR
GENERAL DESCRIPTION

e gare LMD Shoy s

4L =
1024 x4 Static RAM
450 ns 3450
200ns '5 50

THE COMPUTMIKS
ARE COMING !

COMPUTER

COMPONENTS

1971 SOUTH STATE COLLEGE ANAHEIM, CA. 92806

VISA MASTER CHARCE
CHECK ORM 0
NO COD

$-100 16K ADD-ON
BARE BOARD

WITH mcuuemmun AND 82
DETA

VOLTAGE REGULATORS

(714)937-0637

W stock and sell over 12 000 1, pes of vem: canductors

MINIMUM ORDER 51000
ADD 51 50 FOR FRT
CAL RES DD &%

No"Glitches”, Surges Or Interference
The MFD 117 is the low-cost solution to your

puwn distribution problems. e MPD

perlormance EMI [l I|u||||n sreuit
vilirect

SN7482N
SNT492N
SNT493N
SNT495N
SNT7496N

SN74122N
SN74136N
SNTA141N
SN74151N
SNT4153N
SNT4154N
SN74155N
SNT4157N
SNT4160N
SNT4161N
SN74163N
SN74164N
SN74165N
SNT4174N

SNT4175N

Tach simulator oliows the cwner of the 6302 Eated Jystem 1o exwcule 0000 cods, thus SN74180N

enabling himshet 1o ute e waalth of 8080 progroms ovailable. In shest, INis program hurma SNT41B1N
yout 4502 inte on BOB), Twa veriians are presenily ovailoble one lor the EIM1 ond one for e

RPRE L : SN74393N

NEGATIVE
7905(5V/
T908({BV)
7915 (15V)
7918 18v)

POSITIVE
7BOS(5V)
TBOGI6V) 7818118V/
7808(8V/ 7824/24V!

7812012v/ 95 |

B080 Simulators
Caveleped by Bunn McCreary

BOB0 Semuluser for APPLE I consathe, Ral. SA580-ARL(T) lmo:ﬁun 51995
8080 Simulater lor APFLE || deshaite, Rel, SS550-APLD) 138N 0 0431, 52998
BOBC Semulatar for KiM-1 comarte, Rel S5500-KiM, ISBN 0-19588.007, $19.95

7815(15V)

MULTI-OUTLET STRIP
UL207BC-SWITCH,PILOT
and BREAKER. 51999

$2495

Plexiglass cover
as shown

0861 4390100
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RADIO-ELECTRONICS

-

EAD THIS!

And put up to $10.00 in your pocket.

Indicate the offer you prefer:

] 1 Year—12 issues ONLY $13.00
(You save $2.00 off newsstand price.)

[[] 2 Years—24 issues ONLY $25.00
(Save More! $5.00 off newsstand price.)

[] Payment enclosed
14 issues for $13.00
(You save $4.50 off newsstand price.)

[] Payment enclosed
28 issues for $25.00
(Save More! $10.00 off newsstand price.)

Extra Shipping: Canada $3.00 per year, all
other countries $5.00 per year.

] Bill me

] Check here if this is a new subscription.

] Check here if you are extending or renewing
your subscription.

FLECT
.... FOR SELF ROV

DEVICES
RONIE EMENT

5125 MAY 1980 You can save up to $10 when you

subscribe to Radio-Electronics—
and have the best electronics
magazine of all delivered to
your home, often before it runs
out on the newsstands! Every
page of every issue is packed
with electronics news and
excitement you won't want to
miss. Make sure you get every
issue, and save money, too.
Mail the money-saving coupon
below today. Get all the excite-
ment, every month.

SUBSCRIBE TO
RADIO-ELECTRONICS

SAVE MONEY, enclose
your payment and you
get TWO EXTRA
ISSUES per year.

Get the Best—Every Month

Name (please print)

Address

City State ZiplCode-5—— =
41KO0

Mail to: Radio-Electronics
SUBSCRIPTION DEPT., P.O. BOX 2520,
BOULDER, COLORADO 80322



The unique
and valuable .
components of the MicroAce

The MicroAce is not just another personal
computer. Quite apart from its exceptionally low
price, the MicroAce has two uniquely advanced
components: the powerful BASIC interpreter, and
the simple teach yourself BASIC manual.
The unique versatile BASIC interpreter offers
remarkable programming advantages:
® Unique ‘one-touch’ key word entry: the
MicroAce eliminates a great deal of
tiresome typing. Key words (RUN, PRINT,
LIST, etc.) have their own single-key entry.

® Unique syntax check. Only lines with correct
syntax are accepted into programs. A cursor
identifies errors immediately. This prevents
entry of long and complicated programs with
faults only discovered when you try to run
them.

® Excellent string-handling capability — takes up
to 26 string variables of any length. All strings
can undergo all relational tests (e.g.
comparison). The MicroAce also has string

input — to request a line of text when
necessary. Strings do not need to be
dimensioned.

Up to 26 single dimension arrays.

FOR/NEXT loops nested up 26.

Variable names of any length.

BASIC language also handles full Boolean

arithmetic, conditional expressions, etc.

Exceptionally powerful edit facilities, allows

modification of existing program lines.

® Randomise function, useful for games and
secret codes, as well as more serious
applications

® Timer under program control.

A Mic

® PEEK and POKE enable entry of machine code
instructions, USR causes jump to a user's
machine language sub-routine.

® High-resolution graphics with 22 standard
graphic symbols.

® All characters printable in
program control.

® Lines of unlimited length.

reverse under

‘Excellent value’ indeed!

For just $149.00 (excluding handling charge) you
get everything you need to build a personal
computer at home... PCB, with IC sockets for all
ICs; case; leads for direct connection to a cassette
recorder and television (black and white or color);
everything!

Yet the MicroAce really is a complete, powerful,
full-facility computer, matching or surpassing other
personal computers at several times the price.

The MicroAce is programmed in BASIC, and you
can use it to do quite literally anything, from playing
chess to managing a business.

The MicroAce is pleasantly straightforward to
assemble, using a fine-tipped soldering iron. It
immediately proves what a good job you've done:
connect it to your TV ... link it to the mains adaptor
... and you're ready to go.

Fewer chips, compact design,
volume production-more power
per Dollar!

The MicroAce owes its remarkable low price to its
remarkable design: the whole system is packed on
to fewer, newer, more powerful and advanced LS|
chips. A single SUPER ROM, for instance, contains
the BASIC interpreter, the character set, operating
system, and monitor. And the MicroAce 1K byte

Licenced by Sinclair Research Ltd.

rocomputer
for everyone at

The [Microficel - a new generation of

miniature computers

A COMPLETE COMPUTER

for $149.00 for 1K Kit
Post and Packing FREE
(Add 6% Tax for Shipments inside California)

RAM (expandable to 2K on board) is roughly
equivalent to 4K bytes in a conventional computer
— typically storing 100 lines of BASIC. (Key words
occupy only a single byte.)

The display shows 32 characters by 24 lines.

And Benchmark tests show that the MicroAce is
faster than all other personal computers.

No other personal computer offers this unique
combination of high capability and low price.

The MicroAce teach-yourself
BASIC manual.

If the features of the BASIC interpreter mean
little to you-don‘t worry. They're all explained in the
specially-written book free with every kit! The book
makes learning easy, exciting and enjoyable, and
represents a complete course in BASIC
programming-from first principles to complex
programs. (Available separately-purchase price
refunded if you buy a MicroAce later.)

A hardware manual is also included with every kit.

The MicroAce Kit:
$149.00 with IK COMPLETE
$169.00 with 2K

Demand for the MicroAce is very high: use the
coupon to order today for the earliest possible
delivery. All orders will be despatched in strict
rotation. If you are unsuccessful in constructing
your kit, we will repair it for a fee of $20.00, post and
packing FREE. Of course, you may return your
MicroAce as received within 14 days for a full
refund. We want you to be satisfied beyond all
doubt — and we have no doubt that you will be.

Sockets for
TV, cassette
recorder,
power
supply. L

ZB0 A microprocessor
chip, widely recognised
as the best ever made.

Expansion
Connector UHF TV

modulator

ROM. L]

Rugged,
flush,
Keyboard

Your MicroAce kit
contains...

Printed circuit board, with
IC sockets for all ICs.
Complete components set,
including all 1Cs-all
manufactured by selected
world-leading suppliers.

® New rugged keyboard,

JOIN THE REVOLUTION - DON'T GET LEFT

BEHIND - ORDER YOUR MICRO ACE NOW!!

r---—---_-----
Send Check, Money Order or quote your Credit Card No. to:

MicroAce 1348 East Edinger, Santa Ana, California, Zip Code 92705.

I or phone (714) 547 2526 quoting your Credit Card Number.

touch-sensitive, wipe-clean. l Quantity Description Unit Price TOTAL Amex
® Ready-moulded case. ; : et
e d: a"r‘f;“plugs for MicroAce Kit 1K | $149.00 Diners
5 . Check
connection to domestic TV I MicroAce Kit 2K | $169.00 Money Order
and cassette recorder, h
(Programs can be SAVEd I Manual $10.00 Master, Charoe
and LOADed on to a 1K Upgrade Kit | $29.00 Ay
portable cassette recorder.) I Card No.
® Mains adaptor of 600 mA g&‘;’?;"?;;’j“ California TOTAL
at 9VDC nominal Exp. Date
unregulated. .
® FREE course in BASIC Name
rogramming and user I
sl Address
City State Zip

0861 HIEO0L00



FREE PREMIUMS

Free Soldering Iron with any order totalling $25 to 5
Free Speaker Kit K350D6 with any order totalling $100 :
Free Speaker System B300C10 with any order totalling $250 or more
Above premiums are listed in this ad

TUBES

78% OFF Sleeves of 5. International Servicemaster Brand
Send for Complete Range of 2,000 Receiving, Industrial and Antique Types.
Type

019

RNGYTA

MWKDE/

40K DG

BHET

SEMIS- Japanese

em Net Ea.
1N 25CTI0 25

SCT56 180

25CT99

25CH9T

25CI04

25C108

25C1006

25C1166GR
28C11T2
28CUT
2501230
25C1306

B450T10

3-WAY

* Electronic
Crossover 4" -
air suspension
wooler ® 1" mid-
range hard dome

* Mtg. Bkt » Input DELUXE 3-WAY

Power: 50 watts max. . / Kit*  Unit
KBX9T20 6"x9" 200z $3200 $1395
K4X10T20°  4"x10" 200z 3200 1385
KS00T10 5" 0oz, 2095 1250
K525T20 54" 200z

KSXTT20 §'x7" 200z 29.95

CO-AXIAL

B300C10

2-WAY MINI

® 3" 5 oz. acoustic
suspension woofer
= 2" cone type tweeter | K400C10 4" 10 oz.
= [nput Power: 30 KE25C20 54" 200z
watts max. » Mtg. Bkt. KEX8C20 67x8" 200z
K4X10C20 4"x10" 20 oz.

DUAL CONE
BAOC10 K006 3w Gox
2-WAY : K400D1O 4" 100z
= Variable brilllance K525010 5%" 100z
control « Mtg. Bkt KEX3D10 629" 100L
« 4" woofer 2" tweeter K4X10010  4"x107 10 oz,
=

* |MCLUCE i - 23p . grilles,
* Twa encloaures instructions.
2 Hewyy §Ut/ hook:up e $ 95 SEMD FOR COMPLETE RANGE OF
* All mounling Bracuets & hardware 74, PROFESSIONAL/OEM & MINIATURE TYPES

= {nstallafion msructions

COMPONENT KITS

Experimenter/
Technician o a l\s::ci)ce;
$7.95 ga, Send for complete range $24.95 ea

in plastic box

in 9-drawer cabinet

Mini Axial Lead Alum. TD-1IM 75 in kit
Electrolytic Capacitors

1 1o 470 MFD 1610 50 VDC

Mini Radial Lead Alum, PD-M 75in kit
Electrolytic Capacitors 1o

1000 MFD 16 to 35 VDC

Carbon Fixed Resistors RM25-M 1000 in kit
Y watt £ 5% + 10%

10 Ohms to 10 MEGOHMS

Carbon Fixed Resistors  RM50-M 1000 in kit
e watl + 5% + 10%

10 Ohms to 10 MEGOHMS

TD-1§ 25 in kit

PD-5 25in kit

AM25-5 300 in kit

RM50-5 300 in kit

e 7 e ek T Tk Sk e ke Ak e g ok ke ok e e e e ke e ok ok ook

SURPLUS

"SELECTRIC” SPECIAL!

"SELECTRIC” TYPEWRITER TERMINAL

Just imagine; an IBM Model 725 "SELECTRIC" typewriter builtinto
a complete table-top RS-232 terminall These surplus terminals were
formerly on lease and appear to be in good condition (we test 'em to
make sure the printer is functionall) These fantastic BCD-Coded
terminals feature:

15" CARRIAGE
725 'SELECTRIC'
=f8-232 1/0
132 COLUMNS

«134.5 BAUD 1/0
88 Character Set
f Bit BCD CODE
e Attractive Case

«Sim. to IBM 2741 o Upper/Lower SHIFT
o Std. Typewriter Kbd.

MAX: 16 CPS RATE ONLY

10 Chars./Inch

$4699°!

While we will check out each unit, we MUST offer these unique
bargains “AS-IS”: Meaning they may need some service but are
basically operational. Add $20.00 for packing crate, you pay
shipping on delivery.

ALSO INCLUDES: Type ball, IO circuit boards, power supply & some data. Sorry, no power

cord included.
—SPECIAL OFFER!—

«Removeable Type Sphere

Buy 2, take 20% Off the Full Price— 2 for $ 00

ke e Ty T e i e e e g e B S S P o 7 50

“"SELECTRIC”* PRINTER MAINTAINANCE MANUAL
JUST INY We now have some printer manuals. These are

the most thorough manuals we've seen. Well worth the pricel ............ ONLY *25.00¢a.
* " "SELECTRIC" is an |BM Trademark

CIRCLE 43 ON FREE INFORMATION CARD
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RESISTOR SPECIAL 30-watt Scldering Iron 32.?5
500 % walt 5 & 10% Resistors Lightweignt » |deal for
in Poly bag R.C, work and kits « 250° tip

$3 95 A-PS30 =

STEVEN PRODUGTS

P.O. Box 698, Melville, N.Y. 11747
TO Order Ca" COHECt Add lor Shipping & Insurance

[5'6' 752_0060 to 5250.00 ....... $ 350

$251.00 1o 5$500.00.. 5.00

* VISA » MASTER CHARGE $501.00 to $750.01 7.50

* CHECK = MONEY ORDER $751.00 to $1000.00 ... : 10.00

N.Y. STATE RESIDENTS Over $1000.00 ... vimemmmnnsres 12.50
ADD APPROPRIATE SALES TAX C.0.D.s exira

CIRCLE 7 ON FREE INFORMATION CARD

4Kx16 MEMORY BOARD with 64 IC chips (2102)
in sockets. Super deal at $50 the complete board.

$29 AUTO SECURITY SYSTEM alarm system $7.00

SPACE MAN toy module PC board w/musical IC
synthesizer chip. ROM has 5 programs, wierd noises
blinking LEDs $3.00 each

DATA STATION CONSOLE w/keyboard 9 inch

monitor, power supply. Logic boards broken. $80
Send for details on this one.

Computer video monitor chassis 9 inch, 12 volt used $40
Computer video monitor chassis 12 inch, new $50
Hy Gain CB chassis, trunk mount $9.00

Govt surplus walky
talky, used cond.
47-55.4 mc range.
Ant. $5 each extra.
With data.

$25 ea 2 for $45
AN/PRC-8

SEE IN THE
DARKNESS
IR viewer, portable, new with
choice of one lens...close up,
telephoto or gen. purpose.
Requires 6 volt DC btry. $250
Parallel ASCII-ll Keyboard

T i e s $50.00
Red LED's large.............. 10/$1.00

Shipping extra on all merchandise *
Meshna Inc., PO Box 62, E. Lynn, Mass. 01904

CIRCLE 25 ON FREE INFORMATION CARD




Radio Shack —Your No. 1 Parts Place™

Low Prices and New ltems Eve Da!

4000-Series CMOS ICs Barrier Strips Sound Effects Chip 3" Solar Cell
New! =
Low Low As
89¢ 1 19 999
Type Cat. No. Each
4001 276-2401 99 g?fad rhe;lnwplastk: P:evenl shorts,
w0is | Sresdn | 1% pes Tominas xand i el " High Effici
e | B e Tentinats | Cat Nor [0 Each SN76477. Music, explosions, phas- gl
4027 276-2427 119 ¢ ers, gunshots and more— almost
4511 5760447 199 4 274-651 | 1.19 any sound imaginable! Line-level Back in Stock! 0.45V at
4049 576.9449 ‘99 6 274-652 | 1.49 output. 8-15VDC. With data. 1 Amp in full sunlight.
4050 576.9450 ‘99 8 274-658 | 1.79 276-1765 71 Tea IR R 4.49 2TE-123 s Mk Nig 00
4066 276-2466 1.59 T A1
New! [C Tool 16K Dynamic RAM Mini Lamps
Schottky Low 79¢ Set New! New!
ICs 1 695 Only
Enlarged
Type Cat. No. Each 1o show 99¢
741500 276-1900 79 95 detail
74LS02 276-1902 79 Each Pkg. of 6
?4{203 276-1904 79 Built-In Pin ac
74L.S0 276-1 7
ol [N ) Straightener 16,384 x 1 bits in a 16-pin DIP. Ac- Long life red incan-
74.873 276-1918 ‘ag Handy insertion and extraction cess time: 250 nanoseconds. Re- descents for models,
74574 276-1019 79 tools handle all 14 to 16-pin de- fresh: 1 millisecond. Requires +5, charts, dial lights,
74875 276-1920 99 vices. Both tools easily grounded. +12, and —5VDC. TTL compati- more. 6V, 60 mA.
741590 276-1923 119 2761574 ............. Set 6.95 ble. 276-2505 ............ 13.95 272-1144 . . .. 6/99¢
74L.S5123 276-1926 1.49 5 a
Tisist | 2761920 | 109 Speaker Terminals | Opto Devices Yellow 0.3"
74LS161 | 276-1931 | 159 v Low As LED Readout
7415164 | 276-1932 | 159 New! 89¢
7408175 | 276-1934 | 1.39 o) New!
7415193 276-1936 1.69 99 99
74LS367 276-1835 1.59 | 1 1
!
I'TL Digital LOW 69¢ — (3] Emitter/Detector Pair. LED Pkg. of 2
ICS Just Light lgr hir—‘fi. instrument or PA infrare(ti sa:(njurt::f‘s::.t Sensitive photo-
speakers. Push-terminals accept ransistor detector. Right hand decimal, 3.0V/
Type Cat. No. Each up to 16-ga. wire. Also has 2- 276142 . O 1.99 seggment @ 20 mA. Com-
7400 276-1801 .69 conductor '4" phone jack with seal- Phototransistor. Sensnwe fast mon cathode.
7402 276-1811 .79 ing plug. 274-624 . ......... 1.99 response silicon, 276-130 . ...89¢ 276-067 ....... Pair/1.99
7404 276-1802 .79
7408 276-1822 79 :
i g A Cases and Cabinet TV RF Modulator Board
7448 276-1816 1.29 Up
7473 276-1803 79 Save & 33%
7474 276-1818 99 Save
7475 276-1806 1.09
7476 276-1813 .89 29%
T4gg 276-1 8?3 1.09
74 276-18 1.19
74154 | 2761834 | 149 Reg19.95
74192 276-1831 1.59 95
74193 276-1820 1.49 d
g [2] Deluxe “‘Wood Look’ Cabi
All 100% Prime from Ma- DA VS 270265 e Metel, side-of ! (Reg. 5.95) Sate .95 Etched, driled & labeled PC board with pre-
jor Manufacturers. Specs | [ Readout. Holis four 0.6"or eight 0.3" readouts. Removable bracket. WiSCLII Tioc e s ok of st il
: . 1 ex3TixdTs" 270-285 itch. Ch. 3 or 4 out. Produces color or
and Pin Out Diagram In- it R e L (Reg. 3.95) Sale 2.95 baw video, 30-15,000 Hz hi-fi sound. With
. ¢ (€] Clock. For MA-1003 car clock. Blue Ians nccapls 3 switches (not Instructions. Parts extra.
cluded with Each Device. incl.). Bracket, 3%x2Vix2" 270-303 . : . (Reg. 5.95) Sale 3.95 i AT e T el Sale 11.95
16-Pin DIP Jumper AC Cooling Fan | Regulated 12VDC Supply
|
Cable Quiet, Efficient 2995
399 1495 Circuit
Breaker
eI S Ideal for cooling hi-fi and ham Protected
wo 16-pin plugs connected by an uipment, power supplies, com-
18" color-indexed ribbon cable. Simpli- Duters. 70 GFM. For TS0VAG. Just mr:ngﬁz,gaﬂuggiéga‘:yggg*g,g't?;u_
fies linking up digital circuits. 4.63x4.63x2.47" overall. ous SA surge, 2Vexd Yox6%4" UL nsmd
ZTB-I0T8 R A 3.99 TR 2RI AN 14950 | R e im0 W (S

Prices may vary at individual stores and dealers
NEW 1981 Catalog Available Now! Come in nad Io ’haek
for Your FREE Copy! (None Sent by Mail).
A DIVISION OF TANDY CORPORATION « FORT WOHTI". TEXAS 76102
OVER 7000 LOCATIONS IN 40 COUNTRIES
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GLAK—RAY Ultraviolet
Intensity Meter

TWO MODELS:
LONG WAVE
AND
SHORT WAVE

Meter consists of a sensor cell attached to
a compact (3" x 3" x 3") metering unit.
Can be hand-held or placed directly on
surface for measuring. Can be used re-
motely, while connected to a meter hous-
ing by a 4-foot extension cord. Two
models available — one for long wave
and one for short wave ultraviolet. Read-
ings are in microwatts per sguare centi-
meter. Weight: 1 |b.

Completely assembled (includes sensor
cell, reduction screen, extension cord,
contrast filter and certification report.)

J-221 Long wave

(300nm-400nm) ... . . ..... $242.00
228 swomrwave 260 00

EPROM Erasing Lamp

* Erases 2708, 2716, 1702A, 52030, 52040, etc.

. Enllet up to 4 chips wllhin ZD minutes

* Mai of one inch

* Special conductive h:um liner eliminates static
build-up

* Built-in safety lock to prevent UV exposure

* Compact —only 7-5/8" x 2-7/8" x 2"

* Complete with holding tray for 4 chips

UVS-11E. $79.50

Jumbo 6-Digit Clock Kit

* Four .630"ht. and two ,J00"ht.
common anode displays
*® Uses MMI3I4 clock chip
L for hours, tes and hoid
* Hours easily viewable to 30 feat
* Simulated walnut case
* 115 VAL operation
* 12 or ¥ hour operation
* Includes all componants, case and wall transformer

JE747 .. .$29.95

ode displ

® Usas MME314 clock chip

#*Switches for hours, minutes
and hold modas

®Hrs, sasily viewable 1o 20 fti.

*Simulated walnut case

=115 VAC operation

=12'or 24 hr. operation

*incl. all components, case &
wall transformer

*Size: BN x 3-1/B" x 1K

6-Digit ClockKit $19.95

JE701

MICROPROCESSOR COMPONENTS

ﬂlim SUPPORT DEVICES——————

R

RAM SALE

MM5290J-2 (MKk4116/UPD416). . . $6.95 each
16K DYNAMIC RAM (150NS)
{8 EACH $49.95) (100 EACH $550.00/la1)

MMB5298J-3A ........ 5 each

.$3.2
8K DYNAMIC RAM (LOW HALF OF MM5290J) 200NS
8 EACH $23.95) (100 EACH $250.00/lat)

MM2114-3 ...............%$5.95 each
4K STATIC RAM (300NS)

{8 EACH $43.95) (100 EACH $450.00/lot)
MM2114L-3 ......... . $6.25 each

4K STATIC RAM (LOW POWER SOGNS}
(8 EACH $44.95) (100 EACH $475.00/1ot)

©lo

Vacuum Vise

Vacuum-based |ight-duty
vise for small components
and amsemblies. ABS con-
struction. 14" jaws, 14"
travel.Can be parmanantly
installed

TRS-80
16K Conversion Kit

Expand your 4K TRS-B0 System to 16K,
Kit comes complete with:
* B each MM5290-2 (UPD416) (16K Dynamic Rams]

.$49.95

$735 “MILALE MANUALS
B Uieates 328 LCobia Lo Mo T
1215 Bi-Directonal But Driver a0 S Lind ML S
oM Clock Gasermior Deiver in
2% Bt Diver 1 RON'S
i Syvtem Controtes;Bes Drivee 05 ISINIUD  Cuncer Gesntoclupper ct) 5055
oy Sbenn Cimpatl 355 s1a0021)  Character Generstortiowsr casel 895
. Kieyi; G, 1) (eART) - Craracter Gentraioe 1058
2 o0 e
5ss Prog. Perich. 11 (P#1) e T ST oL SR S P gy ey i)
857 Prog, DMA Control 1955
(~. ) Prog, ateirupt Contrat 1455 nAME
T i ks P L 20 Sute na
MCSMIICP  MPU with Ciock and Ra 7 10 T0M4X1 Oynaemec %
e ey i 05 ioumon med  Suk 15
i Sowi; 456 oy 10241 - Stase 17
Mo Periph Inter. Adasi (MCES20) 145 31 e Stase 185
uum' Peoriy Intperupd Controfler 5 2wy MEM Sok 18
MCEA3OL 024X8 Br POM (MCESA30-3) M o0 2564 Static MOS 495
e | e 635 o 1024k Statc 450m 5.5
ey Bl ot o Adkgt e M 1024%4  Suabc 4300z low power 6.9
e s o o onen B 1024X4  Sutc 300 .49
800 bpe Mot 129 S14l3 100404 Stasc 0o bowpowsr 198
MCHSOA  Dusd 3-Sute Bus, Tons, (MCATZE) 235 o1 oy re
——— MICROPROCESSOR CHIPS—MISCELLANEDUS ——  goan 907 40951 Dyrormic 495
TR0 CPU 31355 Tismg 1804 Stase 17
TEOA(TBO-1) CPU 1595  Urpiid Ax Dyramec 16 pin 45
CoPiBo2.  CPU 19 95 (MKAERT)
2650 MY 16,95 52902 16K Dynamic 16 pin 150MNS  6.95
502 =) 1195 {UPDA16/MKA116)
BLOSME BBt MPU witiock. RAM. 1/0 lines 1095 TMSAOM. 4K Stalle 15
Pooas cPU 1955 454
TMSER00UL 16061 PY TMSADIS 10244 Stabe 1495
8w 7 16,384X1  Dynamic 350ns 555
5 (house marked)
SHIFT MMs2E2 mx1 Dynamie 41.00
MMZ0OH  Dual 25 B4 Dynarmes 55 i
MMS03H  Daal 50 Bt Dynamic 2 Frow's
MMS0SH  Dusl 100 B4 State 50 170 08 FAMOS 35,95
uusm Dusl 64 Bt Aecurmulatar 50 me 16n* EPROM(Intel) 2895
500/517 B Dynamiz 8 TMEX6 16K* EPADM (2716) 19.9%
?501{1!0‘ A)1024 Dynaemic. M “Reguires singhe + 5V powsr supply
ml Hinx 32,61 Suse 405 TMSI532  AKKB EPROM %
Dwal 132 Ba Statie 265 I L3 EFROM 1085
;!524 512 Bit Dynamic M et L[ EPROM 0
2525 1024 Dynamic: 255 **Requires 3 voltages, —SV, +5V, +12¥
527 Dual 256 Bt Stave 285 s 4E PROM 1485
e} Dol 750 Stic 400 E¥0T-17611) 1024 Tristate Bipolar 148
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.

Function DIGITAL
Generator Kit THERMOMETER BT,
P — Provides 3 basic
I sine,

triangle and square
wave. Freq. range
from 1 Hz to 100K
Hz. Dutput ampli-
tude from 0 volts - L]
to over 6 volts
* Dual sensors—control switch for indaor/

(peak 1o peakl.
Uses a 12V supply
or a :6V split sup-
ply. Includes chip,
P.C. Board, com-
ponents & instrue-

or dual monitor
up 1o 500 feet

= Continuous LED .B" ht. display

= Aange: -40'F to 199°% / 40°C 10 100°C

® Accuracy: 21* nominal

s Calibrate for Fahrenheit/Celsius reading

tions. = Sim, walnut case—AC wall adapter incl.
= Size: 3W'H x 6-6/8"W x 1-3/8"D

JE2206B... $19.95 | JE300 .......$39.95

e
cBrluhl 300 ht. comm. cath-
splay

Regulated Power Supply

Uses LM30SK. Heat sink _ -«
provided, PC. board con- —
struction. Provides a solid —
1 amp @ 5 volts. Can supply up
to =5V, +9V and :12V with
JE205 Adapter, Includes compo-
nents, hardware and instructions.
Size: 3% x 5" x 2"H

JE200........$14.95

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

DC/DC converter with +5V input. Toriodal hi-
speed switching XMFR. Short circuit protection.
PC board construction. Piggy-back to JE 200
board, Size; 318" % 2" x 9/16"H

\_JE205 .

DESIGNERS’ SERIES
Blank Desk-Top Electronic Enclosures

igh strength epoxy molded
plm: in mocha brown

ﬂll‘llnl rear/bottom panel for
rvice and component ac-

l:lﬂlhlllﬂf‘

Top / bottom panels. r.au thk

alum. Alodine type 1200

finish (gold tint color) for

best paint adhesion after

modification,

Vented top and bottom

plna(s for cooling efficiency.
rd construetion provides
imited applications.

CONSTRUCTION:
The “DTE" Blank Desk Top El ic Encl d to blend and comp
today’s modern computer equipment and can be used in both industrial and home. The
end pieces are precision molded with an internal slot (all around) to accept both top and
bottom panels. The panels are then fastened to %' thick tabs inside the end pieces to
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/
bottom panel slides back on slotted tracks while the rest of the enclosure remains in-
tact. Different panel widths may be used while maintaining a commaon profile outline.
Tht molded end pieces can also be pamud to match any panel color scheme.

o

are desk

.-rrbﬁwsm::iaéonKlor conversion
JE610 ASCII
Encoded Keyboard Kit

The JEB10 ASCI| Keyboard Kit can be interfaced into
mest any computer system, The kit comes complete
with an industrial grade keyboard switch assembly
162-keys), IC's, sockets, connector, electronic compo-
nents and a double-sided printed wiring board. The
keyboard amsembly requires +5V @ 150mA and —12V
@ 10mA for operation. Features: 60 keys generate the
126 characters, upper ana lower case ASCII set.
Fully buffered, Two userdefine keys provided for
custom applications. Caps leck for upper-case-only
alpha characters. Utilizes a 2376 (40pin) encoder
read-only memory chip. Outputs directly compatible
with TTL/DTL or MOS logic arrays. Easy interfacing
with a 16-pin dip or 18-pin edge connector.

J E610 (Case not included) $79-95

Desk-Top Enclosure for
JEB10 ASCII Encoded Keyboard Kit

Compact desk-top enclosure: Color-coordinated de-
signer’s case with light tan aluminum panels and molded
and pieces in mocha brown. Includes mounting hardware.
Size: 3%"H x 14%' "W x BX"'D.

DTE-AK ..$49.95
SPECIAL: JEB10/DTE-AK PURCHASED TOGETHER
(Value $129.90) . . ..o cone s us ..8124.95

JEGOO
Hexadecimal Encoder Kit

FULL 8-BIT
LATCHED OUTPUT
19-KEY KEYBOARD

The JEGOO Encoder Keyboard Kit provides two separate
hexadecimal digits produ:od from sequential key entries
to allow direct progr for B-bit
or Bbit memaory circuits. Theee additional keys are
pravided for. user operations with one having a bistable
output available, The outputs are latched and monitored
with 8 LED readouts, Also included is a key entry strobe.
Features: Full 8-bit latched output for microprocessor
use. Three user-define keys with one being bistable
Deb gircuit p ded for all 19 keys.

el T Enclosure Panel
B = ; Modal No. Width PRICE
L\ 2 \|~1 DTE& 8.00" | $29.95
[ \ /\_ DTE-11 | 1065 | $32.95
At = DTE-14 14.00" $34.95

9 LED readouts to verify entries. Easy interfacing with
standard 16-pin IC connector, Only +5VDC required for

$10.00 Min. Order — U.S. Funds Only
Calif. Residents Add 6% Sales Tax
Postage — Add 5% plus $1 Insurance (if desired)

Spec Shoets — 26¢
1981 Catalog Available — Send 41¢ stamp

i T 1| PHONE
ameco
WELCOME
ELECTRONICS (415) 592-8097
MAIL ORDER ELECTRONICS — WORLDWIDE

1355 SHOREWAY ROAD, BELMONT, CA 94002

10/80 PRICES SUBJECT TO CHANGE

JESOO (Case not included) $59-95

Desk-Top Enclosure for
JEB0O Hexadecimal Keyboard Kit
c desk-top Col [
signer’s casa with light tan aluminum panels and molded
ond pieces in mocha brown. Includes mounting hardwars.
Shre: 3%"H x 8)%"W x 8X%"D.

DTE-H K s St s e s S 00

4 de-

SPECIAL: JEGDO/DTE-HK PURCHASED TOGETHER
(Value $104.90) $99.95

CIRCLE 30 ON FREE INFORMATION CARD
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'RADIO-ELECTRONICS

g

| ICRO
DON’T ART

FREQUENCY COUNTER ~~] VOLTAGE | TRANSISTORS BRIDGE
CHIP SET 1;:;23;%2150 j ZatEAALATORS an2222w0 | RECTIFIERS

I~ . 2N 2907 rur
6 ML COUNT PATE | I':::::lm 2N3904 wrn
*SINGLE 3-6Y SUPPLY ) 2N 3906 rur

*DIRECT DAIVE 10 [C LEDS = 5/5'

*0.1 AND 1 SIC. GATE

p=g=l=]

(=f=t=]t=)

S50 VOIL oo
O 2amp J0
O 4 amp 99
O 6amp 115

5.24288MHZ 49«; SOCKETS [1n RECTIFIERS | 400 VOIt ..ee
Quartz Crystal 16 Q 1N4001  10/.65 0 2amp

Build a 7 Digit : % |2N3055 mo,
Portable Counter e NPR FOWER

RS

-

~ooLWOMAO-LOO~ONT 00000

1N4002  10/.75 O 4amp

' 2
e rnu;;l:nmu 450 4.5 n" 18 :::ggi 10/.85 £l 6 amp

]
NS ORNWONO BN AW O NN~ ONOLRNO A 0000~ O~ 0000 ERWRELUN

888883888898823:3338883

e 10/.90
CERAMIC 1N4005 1011

% .00

TRIMMER L 20 ﬁ 1M4006  10/1.10

38 IN4DOT  10/1.20

DIGITAL VOLTMETER ‘ON-A-CHIP' Sl DAL 1S

.45
IGLT106 (LCD) rowm e 5087

1% 10rs .55 =
ICLT107 (LED)1T e SUPER PARTS

SUPER SPECS. REQUIRLS ONLY 7 BOARD LAYOUT

PASSIVE PARTS FON mmmwl.., - ?B ?B]BE{IIBS 1 BONANZA ! m—

! MOTION DETECTOR: Features include transpar-
ent, optical IC completely assembled on circuit
board with necessary capacitors. Extensive specs | ;
2SQ 1308K v and application notes included./$5.00 anaalcontsies 3 descripton of how such 8 sysiem works and
" CRYSTALS—3.579545 MHz 99¢ -
MIN. 10 PIECES PEH TYPE ' 6.0 MHz 2.95 :‘::m;;mrwusM?«éﬂ'J&‘?m“J&
JUMBO LED's
Green, 7/1.00-Yellow, 7/1,00-Red, 10/1.00
- m‘é%m 9071300 100/.00 e ——
S diky o o s SO
470 " )
0.40 1.40 : 3 195¢ 5'."1 (specify ann. or cath.) (40 pin), with on board dividers,
6.00 1.40 i lllfm RADIO CHIP—{ #4408) 2.00 or 3/5.00 decoders/drivers, 18.95-specs included
130 180 1.45 AW FMI m;‘eflf;:gf uired ZENER DIODES—20V 1 amp 10/1.00
1, J 1.55 LLITE TRANS
025 100 1.80 47408001 ead) 107100 TR 0L (o). S50
5,00 1.00 280 T n 'r"mcs) LINEAR
} 2 s, by Nichicon
400 2 360 10004 80 (15 L m(vlw?s; or10/600 | Dide %R i '8
250 3.30 530 335[ 25V (A’ L X 4" W), 10/$1.00 (M 301N 33 MIs 115
3.00 450 130 400uf 330V (photo fiash or laser circuits)-2/1,00 e 2 e %
1.00 0.80 1.10 COMPUTER GRADE TWIST LOCKS LM 3084 5 LM 1310 175
e E R K P00 (del orpomer sl 200 | w08
; ; 2 LM 3114 55 LM 1800 29
1io{276 * 775[581  Teo IS0 o01 TR 2571 00, 1 0V 5100 ETSE
1.30) 9.80 0.25 HEAT SENSITIVE SWITCH—4/1.00 LM 320015 115 LM 1828 L75
1.50] 50 1.20 US E self contained unit opens at 150 C LM 320K-12 L15 M 1830 150
140 9% 150 9 DIGIT FLUORESCENT DISPLAY by NEC s iR biee 1
2,00 60 2.60 S Wiz 13 uam 18
0.45 10 1.80 YOUR EXTRA LOUD 9V BUZZER—3/2.00 WP 125 M2 175
0.45 00 150 WALL PLUG ADAPTER—5VDC @ 160ma-1.50 e M e 240
?‘_; jgg g'_ gg READER 6.3V 1.2 Amp Transformer—1.75 LM 277 200 LM 3045 1,10
1601 1,20 '50 1,50 MINI AUDIO TRANSFORMERS—3/1.00 e i e 1%
0:30 1130 60 180 o “DIGITAL MOTION/UNIT COUNTER MODULE | buds¢ 155 ias 1%
s 045 % % SERVICE (Fairchid) with large 4 digit display & specs-7.00 | U3% 1= w20
Dl ol i el =0 LB L e A T A
1. . ; 260 IP. LM 7480 £ LM 3089 175
1.30 1.00 .50 3.80 CAHD 16 line /0 extender for all single chip u Ps 5.75 LM 3500 75
1.00 10.0 80 3.50
0.60 27 .00 Y %0 Terrns MICRO-MART aocg‘ts Visa, MC, and telephone COD'S. Foreign orders $50.00 minimum plus
35 60 290 -US funds only. Orders under $10.00 include $2.00 for shipping/handling. All components
1.6 90 3.90 guaran eed or money refunded. Immediate shipping. N.J. residents add 5% sales tax.
:g ?g 3.30 MICRO-MART » 552 SUMMIT AVE., WESTFIELD, N.J. 07090  (201) 654-5008
a5 s o CIRCLE 60 ON FREE INFORMATION CARD
3.0 .30 3.00
4.5 .30 2.80
.80 80 " 2.60
80 28
20 2.0
50 3.2
.00 2.90
1.2
1.2
1.3
1.2
2.00
215
215
220
2:20
2.60
220
1:20
2.90
4.20

FOR LUSL WITH THE
ICLTIO7A. D,DOI%
HC-18 CASES

.50
50
50
50
90
00
40

.20
45
10
90
60
B0
90
60
60

20
30
70
95
00

"FOR 10 PIECES AND UP, SEE CATALOG
PARTIAL LIST, ASK FOR OUR FREE CATALOG
1500 TYPES ORIGINAL
JAPANESE TRS & ICS
1000 TYPES
ECG REPLACEMENT .

OTHER ELECTRONIC
PARTS FOR TV, STEREO,
CB, CAR STEREO [Vl

ELECTRONIC PARTS SUPPLY
TOLL FREE: 800 227-0104
IN CALIFORNIA (415) 532-2711
P.0. BOX 5356 BERKELEY,
CALIFORNIA 94705
VISA, M/C, PREPAID, COD. M/O

CIRCLE 41 ON FREE INFORMATION CARDI b CIRCLE 70 ON FREE INFORMATION CARD

R's,C's, Diodes $1.50

TS TAPE & RE!
s.clggg?aan FUNCTION GENERATOR @ 25¢ ASST. VALUES eHojox
C'5 FOR MOST o —_—
a FIRCTIDNGT 1 {\J M | I_l GOODIE Bax 1 | MERCURY WETTED

STOCK YOUR

= = z RELAY DPDT
- 00D BUYS (N POPULAR IC'S =+sss Horizontal 3'— 180 PCS | 4-21V COIL 52 95

LM380 5 watr anio posn we. V5K, | 100, 1K, 3
1$1.00 T ik
TRANSFORMERS

LM556 opua 535 1R g +| 5K, 10K,

LM723 2-37 vouT Ap). VOLTAGE REGULATOR 100K, 1Meg

LM747 oual 7a1 o me 16 PIN DIF - -
LME&S50] oua fracking £10 10 223y PEGULATOR... 0-100yA S/RF :ﬁ:.::m %“::: 200m MK4|16-2

MM5SIE9 60 1z FREDUENG CINCRATOR 3 5q LE- . 53'50 54-95 8F08564

LEDS | rurram GeneraToR ROW iC l
# e | ook ent: seocmaveD i uce IAMONDBACK
OR GREEN FWALE THE PATTERNS (0T WITH A CHOS ELECTRONICS COMPANY

COUNTER (1€ AOXA), CHANGE THE PAT- .
TORN NITH A P. O. BOX 120885

Sl TOH! WITH BARABOTA, FLA. 33578

. “DipswiTcHES SPEAKERS « i 175 (813) s53-2829
e — | =mzaT FuN TO PLAY WITH

POS. EA | g Nk sauare [ P -+« FREE CATALOG -+

DS-4 $1.10 3.20 s1 50 TRIAC 3"mid.in Usa E=rE ALL MENCHANDISE 100% GUARANTEED

05‘6 $|.20 g chr ot 8 TN m“"‘“ (.—..\ MiMIMUM ORDER $5§

DS-7 5140 | 312" Rownd | st s 5 ~ L RESIDENTS ADD % SALES TAX

Ds-8 $|50 32['1. Tgc ?::;:‘:o. PLEASE INCLUDE SUFFICIENT POSTAGE




AUTHORIZED

TRS-80%....

COMPUTER SPECIALISTS

26-1056 16K Level Il System with Keypad .$670.00

26.11451RS-232  Board s i i i e o s et o s e e e 84.00
T TR e A e P e et b o b B o S o 249.00

0) VAT 16K It erf ace el b A e s i S e {
10% S e e 15%
DISCOUNT 25161 minioik - admonai. 00 izee DISCOUNT

LA Y RO T T b ey o i 0 O A AL 720.00

=1156 Lineprinter: ;o oo anacoiabiansi dom v ol 1799.00
Off ;:I 180 Voici Synthesiser: - o s e s s 339.00 Off
. . N o {0 A o A A LI L Ul 5 st 45. s
Lisge) cznemtl sy
26-4002 Case Modifaction Installed. .. .............covivnenn. 70.00 26-1054
- 64K 1 Drive 26-1508 SCrpsit = TOPO oV iy Al Ao e R o s 60.00 4K Level 11
$3499.00 261563 Scripsit = Disk T e e e S o ral e 85.00 $552.00
FREE CATALOG

UPON REQUEST
Model 1l Cobol Compiler
$360.00
ALL OTHER R.S. SOFTWARE
FURNITURE, STANDS, CABLES

Cobol Run Time Package
$36.00

AND ACCESSORIES DEDUCT

10% FROM CATALOG PRICE

A ¢ Acorn
EEI'ITRDnlES Novation Cat Modem. .$149.00 Software
Fast 100 CPS Centronics ~ CCA Data Management Products, Inc.
730 P!’irﬂe_r £ $675m Sysfem ................. 72.00 SR
Text QUQIHY Centronics Advenitie Gomes Alien ln:wasion ............... $9.00
© 737 Printer - $850.00 Games 1-9 each......... 14.00 Stock Market.............o0.. 9.00
4 T P L et gy i 9.00
?’} ‘ Blocks B st e e 9.00
NGOG ot e alte ceta e e Teya ot 9.00
)| UTILITIES:
System Savers............... 14.00
Model | Basic Compiler...... $180.00 10-5% Diskettes............ $45.00 EDUCATION:
Model 1l Basic Compiler. .. ... 360.00 10-8" Diskettes............. 47.00 Language Teacher. .. ..... .. .. 18.00

1-800-841-0860 Toll Free Order Entry
MICAO MANAGEMENT SYSTEMS. INC.

No Taxes on Out Of pOWNTOWN PLAZA SHOPPING CENTER Full Factory Warranty
State Shipments 115 CSECOND AVE. S.W. on All Items Sold.
_ CAIRO, GEORGIA 31728

‘Immediate Shipment (912) 377-7120 Ga. Phone No. Largest Inventory

From Stock. In the S.E. U.S.A.

*TRS-80 is a registered trademark of the Tandy Corp.

CIRCLE 51 ON FREE INFORMATION CARD -
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1sms2y  the first name in Counters !
9 DIGITS 600 MHz $1292%

SPECIFICATIONS: WI R.E D

Range: 20 Hz to 600 MHz

Sensitivity:  Less than 10 MV 10 150 MHz

Less than 50 MV to 500 MHz

0.1 Hz (10 MHz range)

1.0 Hz (60 MHz range)

10.0 Hz (600 MHz range)

9 digits 0.4" LED

Standard-10.000 mHz, 1.0 ppm 20-40°C.
Optional Micro-power oven0.1 ppm 20-40°C
8-15 VAC @ 250 ma

The CT-90 is the most versatile, feature packed counter available for less
than $300.00! Advanced design fe include; three gate times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the input signal is removed Also, a10mHz TCXO time
base is used which enables easy zero beat calibration checks against WWV.
Optionally; an internal nicad battery pack, external time base input and Micro-
power high stability crystal pven time base are available. The CT-90,
performance you can count on!

7 DIGITS 525 MHz $99

WIRED

The CT-70 breaks the price barrier on lab quality frequency counters.
Deluxe features such as three frequency ranges - each with pre-amplification,
dunl selectable gate times, and gate activity indication make measurements a
snap, The wide frequency range enables you to accurately measure signals
from audio thru UHF with 1.0 ppm accuracy- that's ,0001%! The CT-70 is
the answer to all your measurement needs, in the field, lab or ham shack.

ERICES
CT90 wired, | yeat wiranty

Resolution:
CT-90 Kit, %0 day partiwar

BP-1 Nicad pack +AC
Adupier Charger

OV-1, Micro-powsr Oven
ume base

Exigrnal time base input

Display:
Time base:

Power.

SPECIFICATIONS:

Range: 20 Hz to 525 MHz

Sensitivity;  Less than 50 MY to 150 MHz
Less than 150 MV to 500 MHz
1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)

100.0 Hz (500 MHz range)

7 digits 0.4" LED

1.0 ppm TCXO 20-40°C

12 YAC @ 250 ma

JE= 7 DIGITS 500 MHz $799

PRICES:

CT-70 wired, 1 year warranty
CT-70 Kit, 90 day parts war-
ranty 84.95
AC-1 AC adapter 3.95
BP-1 Nicad pack + AC
adapter/charger

599.95

Resolution:

S 12.95
Display:
Time base:

Power.

WIRED

SPECIFICATIONS: .
Range: 1 MHz to 500 MHz
Sensitivity:  Less than 25 MV
Resolutior 100 Hz (slow gate)

1.0 KHz (fast gate)

T digits, 0.4" LED

2.0 ppm 20-40°C

S VYDC@ 200 ma

Here's a handy, general purp that provides most counter
functions at an unbelievable price. The MINE100 doesn't have the full
frequency range or input impedance qualities found in higher price units, but
for basic RF signal measurements, it can’t be beat! Accurate measurements
can be made from | MHz all the way up to 500 MHz with excellent sensitivity
throughout the range, and the two gate times let you select the resolution
desired. Add the nicad pack option and the MINI-100 makes an ideal addition
to your tool box for "in-the-field” frequency checks and repairs.

MINE100 wired, 1 year
warranty
MINE100 Kit, 90 day part
warranty
AC-Z Ac adapter for MINI-
3.95 Display:
Time base:

100
BP-Z Nicad pack and AC

12.95

8 DIGITS 600 MHz $159%

WIRED
_SPECIFICATIONS:

Range: 20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure up to 600 MHz
Sensitivity:  Less than 25 mv to 150 MHz yith 8 digit precision. And, one of its best features is the Receive Frequency
{-’3“}[‘::'&5 12;;:';:30 MHz Adapter, which tuns the CT-50 into a digital readout for any receiver. The
]b.O Hz (600 MHz range) adapter is easily programmed for any receiver and a simple connection to the
8 digits 0.4” LED receiver's VFO is all that is required for use. Adding the receiver adapter inno
2.0 ppm 20-40°C way limits the operation of the CT-50, the adapter can be conveniently
switched on or off The CT-50, a counter that can work double-duty!

adapter/charger

CT-50 wired, | year warranty $159.95
CT-50 Kit, 90 day parts
warranty

RA-1, receiver adapter kit
RA-| wired and pre-program-
med (send copy of receiver
schematic)

DIGITAL MULTIMETER $99

The DM-700 offers professional quality performance at a hobbyist price.

Resolution: 119.95

14.95
Display:

Time base:
Power. 110 VAC or 12 YDC 29.95

95
WIRED

PRICES:

DM-700 wired, 1 year warmnty
DM-T00 Kit, %0 day parts
warranty 79.95
AC-1, AC adaptor 3.95
BP-3, Nicad pack +AC
adapter/charger

MP-1, Probe kit

§99.95

19.95
2.95

Features include; 26 different ranges and 5 functions, all arranged in a
convenient, easy to use format. Measurements are displayed on a large 3%
digir, ¥ inch LED readout with automatic decimal placement, automatic
polarity, overrange indication and overload protection upto 1250 volts on all
ranges, making it virtually goof-proof! The DM-700 looks great, a handsome,
jer black, rugged ABS case with convenient retractable tilt bail makes it an
ideal addition to any shop.

SPECIFICATIONS:

DC/AC volts: 100uY to 1 KV, 5 ranges
DCG/AC
current
Resistance:
Input
impedance:
Accuracy:
Power.

0.1uA t0 2.0 Amps, 5 ranges
0.1 ohms to 20 Megohms, 6 ranges

10 Megohms, DC/AC volts
10.1% basic DC volts
4 'C cells

AUDIO SCALER

UPin frequency.
® Great for PL tones
® Multiplies by 10 or 100
® 0.01 Hz resolution!
$29.95 Kit

I5MSaEl 2

RADIO-ELECTRONICS

3

For high resolution audio measurements, multiplies
$39.95 Wired

BOX 4072 ® ROCHESTER. NY

ACCESSORIES
Telescopic whip antenna- BNC plug. . .......cooovvnenns ST
High impedance probe, light loading :
Low pass probe, for audio measurements
Direct probe, general purpose usage
Tilt bail, for CT 70, 90, MINI-100
Color burst calibration unit, calibrates counter
against coloc TV.signal .. ... oo
L]

= e

PHONE ORD

14610 3 S :
L CALL 716-586-39°

CIRCLE 15 ON FREE INFORMATION CARD

2 Ordars under $10 add $1 50

COUNTER PREAMP

For measuring extremely weak signals from 10 to 1,000
MH:. Small sze, powered by plug transformer-included.
@ Flat 25 db gain
@ BNC Connectors
® Great for sniffing RF with pick-up loop
$34.95 Kit  $44.95 Wired

on guoranteed - sxamine for 10 dayx if not pleaied
n original form for refund Add 5%

ce to o moximum of $10

for shipping
eas odd 1 5% COD, add
¥ reidente add 7% tox




INTERNATIONAL ELECTRONICS UNLIMITED
14}1}1 7464 .30 74)
0'%.18 : 55 .50
POWER SUPPLY KIT DISCRETE LED'S .—: 7401 .18 7465 .30 74156 .64
TR e R
z 2 403 .18 7 < .
T ST B JUMB0. LED 7408 (20 7476 .18 74160 .70
u)cor and 1-LM3I20T requlators .20%dia, diffused 7405 .25 7475 .49 74161 .79
to supply the above voitages. Red, Clear or White 10/$1.00 25/52.00 100/$7.50 7406 .20 7576 .49 74162 .85
fieat mink provided for +5v Green or Yellow 7/%1.00 25/52.85 100/59.75 7407 .20 7480 .35 74163 .85
PARTS INCLUDED SUBMINITURE LED 7408 .27 7482 .25 74164 .85
:ran-torur .125"dfa, diffused 7408 .27 7483 .58 74166 .B5
i Red or Clear 10/51.00 25/52.00 100/57.50 7410 .18 7485 .50 74170 1.50
A TAYedch $14.95ea Green or Yellow 7/51.00 25/52.85 100/%9.75 7415 .29 7486 .42 74173 1.25
ﬁip'iitﬁi éggo ‘;( 10-24 ]3'5096 7416 .20 7489 1.75 74174 1.05
3 Eipacitors 10 ut 25- 12,5062 DIODES 0 a0 e ee jaze 7o
g#:é;? éé:?‘:ﬂ] A0 0w :g;;::gg :go::igﬂﬂ 1000.-"?40.90 7425 :39 7492 .59 14177 .70
; 0/57.00 1000/360,00 7426 .35 7493 .35 74180 .35
LED DISPLAYS 1N4007 1000PTV 10/51.25 100/511.00 1000/$10.00 7427 .25 7494 .59 ?4;3‘1? 1.85
.A"™ ORANGE LED DISPLAY $1.19ea 7430 .25 7495 .35 74 -3
.. 7 segment RHD 10/47.95 TRANSISTORS 7 30 740 4 74190 1038
MAN4G1O0 - common anode 25/$17.50 23904 NPN T0-92 S.25ea 10/S1.65 25/53.25 100/$12.00 7438 .18 74107 .35 74191 .15
MAN4640 - common cathode 100/465.00 2N3906 PNP T0-92 $.25ea 10/$1.65 25/53.25 100/$12.00 7440 .18 74121 .35 74192 .50
7 . 2N2222A NPN TO-18 $.45ea 10/$3.50 25/58.00 100/%$29.50 7441 .59 7412z .39 74193 .79
4" ORANGE overflow 1 $.B%a 7442 .35 74123 .39 74194 .85
MAN4630 ~ common anode 10/$5.95 DIPSWITCH - 4 sw 'u T 60 74136 50 7aioe 80
. 44 2 4132 .75 74197 75
' .3" RED LED DISPLAY $.99ea & P*;‘_g”’ 22’5}5% NEAR CIRCUITS | Jat6 55 74141 .38 74198 1.40
7 seament RHD 10/$7.95 ‘55 7448 .59 74145 .50 74199 1.25
. SANT2(MANT2 equiv) 25/%17.50 I G Ve RRICESME | 7aso lla 74148 125 745200 375
o) 3 : . : L £ 4 i
. comon anode 199/362:00 DIPSWITCH - 8 sw EREDOM I 0 e 20 ;:gé il i A
.3" RED LED.DISPLAY $.79%a 16 pin DIP SPST TR R SR | SO S L m
7 segment RHD | 10/$6.95 1-9  $2.10ea LM307CH. .32 .16 - £ !
* NSN74R common cathode 25/$16.25 10-24 1.95ea LM30BH .79 .40 8000 (Signetics)
100/$59.00 25-  1.85ea tg;ggﬁ" ]-ag ‘;g 8263 2.95 8267, 1.75 8281 .0
. ’ DIPSWITCH - 10 sw | [u3jock 1.07 .58 9000 Serfes
-6" RED LED DISPLAY $1.25ea 20 pin DIP SPST LM3IIH .89 .45 9601 .25 9602 .29
.7 segment LHD 10/$11.50 1-9  $2.20ea LMI1TCN .89 .45 f ’
XANE940 - common cathode 25/$26.50 10-25 2.05ea | LGIN 89 .35 aCMuon ;D§ s
LM322N . . eries
100/355:90 25-  1.95ea | a6y 4000 $.25 4020 1.14 4050 .45
(7806) 1.19 .60 4001 .39 4021 .95 4051 1.15
CERAMIC CAPACITORS LM376CN .50 .25 4002 .25 aogg .Eg :ggg ;3
= G . .95 40 -3 i
Ipf 22pf S56pf  120pf 270pf -0047uf .030uf e o i 5 Ak a5 don s
spf » 27pf 68pf 150pf 390pf .001uf .0luf  .050uf e LMJOH .33 .20 4008 .95 4025 .22 4072 .39
7pf 33pf 82pf 180pf 470pf .0015uf .015uf .luf et LM733H .89 .45 4009 .46 4027 .59 4073 .39
10pf 47pf+ 100pf 220pf 600pf .003uf .022uf LM7394 .89 .45 4010 .45 4028 .85 4078 .39
= UNIVERSAL BREADBOARD LH7ABCN .35 .18 4011 .45 4030 .49 4081 .39
186 =3-050uE <1uf LMIa1aN 1.25 .63 | 4012 .25 4035 .95 4082 .30
Total® EA, PK-10 PK-100 EA. PK-10 PK-100 ICIBREADEOARD' S1.00ea | (LNALIN L83 82 s 259 doa0 135 4m8o1i%
1-1000 $.20 1.00 6.50 .25 1.25 9.00 10-24 .90ea 75453CN 4014 :95 4041 1.20 4528 1.50
#1000~ .20 .85 6.00 .25 1,10 8.00 25-99 .80ea [351CN) 18 4015 .95 4042 .95 4585 1.50
100- .65ea 75491N .38 4016 .64 4043 .85 4901 .59
CERAMIC CAPACITOR KIT : 75492N (45 4017 1.08 4046 1.69
CK-c2 5ea. of the above values $11.50 IR el i)
S Ee il C (R i8S AUOYERIS [ e sfe U B0 IMMEDIATE DELIVERY OF QUALITY RESISTORS
CARBON FILM RESISTORS pricing  1/4 & 1/2 watt
POLYESTER FILM CAPACITORS - 100V * 10% CARIDN EIiNCesE total quantity ea pk-10 pk-100 pk-1000
EA. PK-10 PK-100 EA. PK-10 PK-100 1/4vatt (R.Onm RZ5) 1-999 $.00 .45 2.00
.00luf $.15 .95  6.50 .033uf $.20 1.00 10.00 ~095"dia X .250"1ong (body) 1000- .10 .40 1.80 15.00
.0015uf” .15 .95 7.50 .047uf .20 1.15 10.50 1/2watt (R.Ohm RSO) ?gﬂo- .}g .gcsi :gg E.gg
GOZZuf .15 .95  7.50 .068uf .25 1.30 12,00 .146"dia X .354"Tong (body) 00= . e B e
s 95 7.50 Juf .30 1.75 13.50 25 or more nesilsr.ors - not individually packaged -
v’ feve) 'U'DIWG?“??""OB"“"T' ggen “TB‘UT" Lo UM e S ¢ G(1)1] VALUES STOCKED (ohms) mixed - specify any assortment of values $.04ea
.0068uf .15 .95 500§ c22uf .40 2.55 20.00 3 3.9 16 B8 300 1.2k 5.1k 22Kk 91K 390K 1.6M *6.2M
oo, 2§ 95  7.50 ,.33uf , .45 2,75 25.00 1.0 4.3 18 75 330 1.3K 5.6K 2K 100K 430K 1.8M *6.aM
'Wl"‘ 15uf 15 95 7.50 a7uf %0 3.50 30.00 1.1 4.7 20 Bz 360 1.5K 6.2K 27K 110K 470K 2.0M *7.5M
2 : : : = z 7 1.2 5.1 22 9] 390 1.6K 6.8K 30K 120K 510K 2.2M *8.2M
.022uf .15 .95  7.50 103 5.6 24 100 430 1.8k 7.5K 33K 130K 560K 2.4M 0.1
# TOTAL QTY: 1000 pcs. -10%, 5000 pes. -15% 1.5 6.2 27 110 470 2.0k 8.2k 36K 150K 620K 2.7H *10M
1.6 6.8 30 120 510 2.2k 9.1k 39K 160K 5BOK 3.0M *1IM
POLYESTER CAPACITOR KIT 1.8 7.5 33 130 560 2.4k 10K 43K 1BOK 750k 3.3M *I2M
o) - 5 e pthe sbary valles $14:55 .52 % 0 AL O sl o s SRS
> g; E? 43 180 750 3.3 I 56K 240K 1.0M 4.3M (% 1/2w
: ; 5K 62K 270K 1.1M 4.7M  only)
TANTALUM CAPACITORS 3.0 12 51 220 910 3.9K 16K 68K 300K T.2M 5N
solid dipped T 20% 3.3 13 56 240 1.0K 4.3k 18K 75K 330K 1.3M 5.6M
Py f}m 00 .25 4. 70416V 38 30 22uF/16V 50 40 3.6. 15 62 270 1.1k 4.7% 20K 82K 360K 1.5M
o By & MAu w3 e AW . r u . o
.22uf/35V .30 .25 4.7uf/25V .45 .35 22uf/35V .60 .58 METAL FILM RESISTORS
«p. | 333V .30 .25 6.8uf/6V .35 .28 3uf/eV .55 .45 METAL FILM 15 kg B e A et o
- “F luf ®.30 &2% 6.8uf/18V .45 ..39 33uf/l10V. .60 .50 RNEO (R.Ohm CREGOFY) 1/dwatt 1000- 20 .90 1.80 7.00 16.25
1.5uf/2 '.I' =301 225 T0ufy2ov 42 .35 47uf/6Y .60 .50 Low temp coef —I5UDP'“."HJ 5000- .20 .BS 1.70 6.50° 15.00
g.zuflzav .35 .25 15uf/6v 42 .35 AT7uff15V .65 .55 .138"dia X .355"1ong (body) 10000- .20 .80 1.55 £.00 13.75
2uf/35V 38 .28 15uf/20¥ . ..50 .40 56uf/6V .85 .75 calptdbances 10 or more resistors - not individually packaged -
3.3uf/35Y 4}.40 .30 mixed - specify any assortment of values $.15ea
VALUES STOCKED (ohms)
: Standard 1% metal film values from 10 ohm to 475K ohm
CAPACITOR KIT ck-t2 10.0 12.1 14.7 17.8 22.6 27.4 33.2 40.2 48.7 59.0 71.5 88.7
fal ; 10.2 12.4 15.0 18.2 23.2 28.0 34.0 4.2 49.9 60.4 73.2 90.9
tantalum s011d dipped 420 105 127 154 187 23.7 287 3.8 422 511 619 75.0 93]
i YD 8 19.1 24, 3 ; ] . ; ;
L22uf/35¢ 2.2ut/25y 6.8u1/16V 220116y | ELECTRONIC BUZZER :?.u Bg 12'3 19.6 54_3 33_1 §5,5 44-2 §§§ 239 33,2 3?_2
s e e nik 6V or 12V 51.25ea 11.3 13.7 16.5 20.0 25.5 30,9 37.4 45.3 54.9 66.5 82.5
4 r 10-24 1.00ea 11.5 14.0 16.9 20.5 26.1 31.6 38.3 46.4 56.2 68.1 B4.5 g%
Sea of ADOVE YATUES. cavoncsrssnsstrassssnansnrnsnsnnssnnnas $17.7% 25~ 90ea 11.8: 14.3 17.4 22.1 26.7 32.4 39.2 47.5 57.6 69.8B B6.6 .t
Supplied in clear styrene utility BOX....civeeuaeeeiiinase $21.95 = and multilples of 10 of the above values to 475K
f.e. 10.0 100 1.0k 10.0Kk 100K etc (total 448)
Payment by check, M.0., UPS/COD, M/C or VISA. Add $1.00 for ; St 2
shipping/handling in U S, Canada and Mexico. Additional charge INTERNATIONAL ELECTRONICS UNLIMITED
for UPS COD &r BLUE LABLE. Other Countries $1.00 + 5% of order
total. California residents add sales tax. Minimum order $10.00 225 Broadway Jackson Ca 95642
SCHOOLS AND GOVERNMENT ORDERS ACCEPTED ON OFFICIAL phone 209 223 38790
PURCHASE ORDERS.
&
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7400

74LS00 ADVANCED

SNTADON SNT4123N 59 TALSOON TALS1B4N
SNTADTN SNTA1Z5N & 74LSOIN 25 TALS1B5N =
SNTAD2H SNT4120M a4 TALSOZM 20 TALSIGEN 248
SNTACIN SHTA1ZON 5 TALS03N 28 TALSIEBN 180
SHTADAN SNTA132N 69 TALSO4N 30 7ALSIBON 189
SNTA0EN SNTA136N 95 TALSOSN 28 TALSITON 199
SNTADEN SNTA130N 25 7ALS0BN 30 TALSITEN 8
SNT40TH ShTA141N ] TALSOGN 30 TALSITAN 9
SNTADAN SNTA1AZN 284 TALS1OM 28 TALSITEN ]
SNTA0ON SNTA143N 298 FALS11N 38 7ALSIBIN 220
SNTA10M SNTAT44N 295 TALSIZN 38 T74L51D0N 115
ENTA1IN ) SHTA148M (.~ TALS13N AT TALS1DIN 115 i »
SHT41ZN SNT414TN TALSTAN 125 T4LS19ZN 96 B E CK M AN ‘ Amle l]. 1 6K
ENT413N SNT414BN TALS1SN 38 TALS19aM o8 A
i Shrgssonl e Tt Digital Multimeters X
ENTA1EH SHTA1STN TALS2N an T4LS195N 95 MODILS TECH %0 AND TECH 310 v \ or Am lI' Plus
SNTAITN SHTA152N 74LS22N 35 TALS196M o -
SNTA20N BNTAIBIN TALS20M 39 TALS1OTM 80 W - \ 16K i
SNTAZIN SNTA1EAN 74L82TN 39 TALS22IN 148 1S LOW AS \
SNT4Z2N SHTA186M TALS2ZEN 30 TALS24ON 299 Sav\ - — Apple Upgrade Kit $62.95
SNT423N SNTA15EM TALSION 26 TALS2MIN 249 = 3100“
SHTAZSN ENTA18TN TALSIIN 38 TALS242M 229 o 0 Hi-Speed Seriad 11O $1B900  DSES Dq-Seclx SMO00  Indeger ROM Card 18900
BNTAZON BNT4158N TALSITH 79 TALS2IN 220 _“i Printer 0. 19995 Apple Graphics 72500  FProto Card 2195
SNTAITH SHTA180M TALS3AN 30 TALSIMAN 295 1 mmsmm ;g;% g&m Mmll %’;?.?a ME RMM‘? ﬁg
SNTA2GN SNTA1E8TN TALS40M 26 TALS2M5M 895 o onirolier Sanyo Casset
SNT420N SNT4162N TALSAZN 79 TALS24TN 110 e e s Y et st e Introf X-10 System 2995 Duk |l 47500 16K Upgrade Kit 6295
SNTAIZH SNTA163N TALS4TN 7O TALS24BN 190 The T0 Inéral X-10 Controller 17995 Pagcal Lang Systern 45000  Deskiop Pl
SNTAITH SHT4184N TALSaaN 79 TALS248N 160 bt wtwt g heR ™ ooty Lncten i e 1 870 B Al Musc Synthesizer. . 25995 Paralief Printer Card 16500 8" Fioopy Controlier 35000
SNT438N ENTA165M TALSSIN 26 TALS2SIN 179 g 16 Ch Ansag Input 24995  Communicatons Cand, - 18900  Heunistcs Speodiiab . 17900
SHT430M SNTAIBEN TALSELN 35 TALSZSIN 8 TECH 300 Digriad Wm., 5100 2 Ch Anabg Dutput 16495  Busness: B2500  Romphs + 16900
SNTA40N SNTA16TN TALSSSN 35 T4LS2STM 58 TECH 210 $120 13-Kay Keypad 11995 Corus 10 Megabyle 27900
SNTa4IN SNTA1TON TALSTAN 45  T4aLS25AM 08 VC-201 Vil rrwvl'-u(_:" :‘22 125 462500  Cashier 25000
SNT44ZH SNT4172M TALSTAN 50 TALSPSGM 28 e e e L -
SNTA43N SNTA1TIN TALSTAN 68 TALSIEON L) RP-221 AF Prote 514
SNT444N BNTAITAN TALSTEN 45 TALSE'N 240 CH231 AC Cumrant Clamp. 542 1
g o fl e, B omse e f SEENRES X AATARI" 800 & 400
SNTA176M TALSBMAN 09 TALSZTIN. 175 LR Boue el b W) —
SNTAVTTN TALSBSN 110 TALSZTEN 440
SNT41TON 74L588M 45 TALSZTON %9 Personal Computer System
SHTA180M TALSOON 76  TALS283IN 110 |10
SNTA1BIN TALS@2N T8 TALSZOOM 129
SNTA182N TALS9IN 75 TALS29IN 195 ATARI 800 $75°'m

SNTA184N

o

— ATARI 400 $449.00

SNTA185N 129
ENT4186N ATARI B0O Inciudes: Computer Console, BASIC Lang. Cartridge, Education
SHT418IN System Master Cartridge, IC Language Programming Manual, 800 Operator's
SNTA1 80N Manual Tu:rfg‘(':‘l'em Atari 410 Program Recorder, 8K RAM Module, Power
SHTA18IN Supply, itch Box.
Swaion ACP APPLE MUSIC MACHINE [ 57 el etk Tk .
WITH 9 VOICES! e D U3 Bty 1580 Bee Decrery 300
SNT4184M i Fergr AWI00 U Govermren Bese Mptry 500
SNT4185M 35 ® REM U st St of P M LY Techmocgy @ et Pacorder 900 Supervsery S 3500 Mum e o P Commmten
SNTA196M ] h"'"“"““‘""‘“""“"’""“""' e - BN Carvigm s by e 00 Gude o BASKC Pragrammey 1eg
GREAR e KT (TSN oMt maes fam Eacsson Sysem Masin Carindge. . 2000 feze BALC Came Programs 1900
SNTA10TH 7ALS126N 89 o seneligg e ener ey e - 1900 ks
SNTA108N 7ALS132N 79 TALSITIN 275 Pyt e geraratsd by e AP Bod @ APPLE™ § Aesusti Dubig Woa ,.m"‘“""‘“,m 300 K WA lamey Mot V1600
SNT4 189N TALS136M 50 TALSITAN 275 L o Batumar :;g s g 165 MAM Mamory Mockse 2500
SNTA2ZIN TALS138N B3 TALSITEN (] 3 Times More Powerful Than Al i Gomat Chiasecs [[ngistd B Cirirtey
SNT4Z51N 7ALS130N 89 TALSITTN 185 W oo s e hsamend o o s o
SN7aBON SNTAZTIN TALS145N 125 74LS385M 195 ASTERILER ANY TESTER G S Mt" o Q00 hechn Wng, iy __,,"";_.,,"’
SNTAB0N SNTAZTON TALS14BN 140  74LS38EN 85 Corpute Cress iRy Drseng Gontoter Par 1850
SNT401N SNT4Z83MN TALS15IN T8 TALSION 195 Frarcs: 500 Preopes of Economes 3500 Pece Corsraler Paw 1800
SNT492N SHT4ZB4N TALS1S3N 70 TALS30IN 185 el G o 850

SNTARIN SNT4ZB5N TALS154M 240 T4lLS395N 170

THE BDNE FONE

SNTA04N SHT42500 TALS158N 118 T4L5398N 205
SNT4DSH TALSISEN 90 TALSAZeN 295 ® SKIERS . TEXAS INSTRUMENTS
SHT4D0H TALSISTN 50 74LSEBBN 175 ® JOGGERS INCORPORATED
SNT4GTN TALSISEN 5 TALSETON 229
SNT4100N TALS160N 98 BILSISN 199 ® SKATERS 99/4 PERSONAL COMPUTER
SNT410TH TALSIBIN 115 BILSOEN 199 ° ics—
SNTA100M TALS182N se BILSOTN 190 CCLERS ?ﬁ'@,’:ﬁ. a:ﬁnlas'&izuj:;gzﬁr&mm Sgcx
SNTAT16M TALS183N BILSEaN 199 You must hear I Gty =
SNTAIZIN I’ nsole onl
SNTA12IN it and M_" available for $698.90. $ 1 099 -oo
A 10 betve it
s ses i 10 MMM st cummadnr-e
78MOG 140 LM14SSCN/N 40 surmounds and
TEMG 148  MC1488N 148 ‘
LM10SH 90 MCl480M 148 ’ fils your body PET ng,gs 3775.00
LMIOBAH 235  LM1406N ] | with sound. mfuum PRICES = o
e P ot L 0 o Vi Botaintate e N
LMIOTCNH 35 LMIBCON 79 o earplugs oL 1 ot g e b e
MC14410 LM304H 98 LM1s20N 95 You wear i 0120 |40 RIE N KL e a5 AASmaiigiaiar 1)
MC14412 LM30SH 89 LM18SON 25 0012298 ey 125000  CI% Dxtemas Casnetee Dece san:
MC14415 LM30EH 325 LMiB8aN 198 e
WMC14419 LM3OTCNH 20 LM2I1IN 175 ﬂ‘ s 95
CO4501 LMIOBCHM 98 LM290ON £ =
CO4502 LM30gK 149 LM29OIN 250 CRAIG LANGUAGE *
CD4503 LMI1OCN 125 LM2017N 208 TRANSLATOR AND
wanoowy s oo 22 N FLOPPY DISK DRIVES -
LMII2H 175 CAIOIST 100 INFORMATION CENTER
LM31TT 275 CAIO21IT 340 MP1 B51-814", 40 tracks . 279.00 Aninstant thansiaios i
LMIBCN/H 148 CA302aT 290 Shugan SA4D0-5%" 35 tracks 20500 of words and
LMITGNMH 128 CA303ST 275 Shugan 800/801R & 47500 phrases from the
LMIZOK-200 148 CAID30T 140 Slemans Shugen Compatible Model R y workd's majot lan-
LM320T-O¢ 125 CAJO46T 120 Fatal bl o o0 guages plus a four
LMIZOH0 125 LMIOSIN 149 WANGO/SIEMENS 5w Drive 20000 ; = function
LMI23IK 495 CA3050N 335 MP1 B52 5% Dual 395.00 ¥ plus
LMI24N 125 CAXOSON 325 WANGO/SIEMENS 282 Duai 5% || 395 00 center fo nuintion
LMIIOM 85 CAIDEN 485 WANGO/SIEMENS 82 2000 :urd:naﬂt-ne
LM3MOK-XX" 145 LMIOSSN 140 =
LM340T-00C 125 CAJ0BON 129 PECIAL LOW PRICE
(MG4OH 126 CASOSIN 160 s 3 Sl roed SO TmiTes Tt oncy $119.95
::::;: : 2 m:s:u;: :g: Sanya 157 278.00 mereatonal veicles Fastures cruse coronl, el marage- (UNTIL AUGUST 17)
Loedex 12° 130,85 ment Byshem, o compulsr mutéune boned quarts crystal PLUS $20.00 REBATE FROM CRAIG
RN | S S USR5 70 Malarola 12: High Resolution, CRAIG MODULES AVAILABLE FROM 52495
LMIBON 140 CA308ON g?g 22 MHz. OEM '
LMITEN 195  CA3096N 4 # M3000-340. 219.00 The th
that uses ess0r
LMaITEN A75  CAMDSTNH 199 Zonith 13" mmmm 45000 i =
74cz0 LMITTN 375 CA3130T 248 MaA 13- .340.00 HOME BURGLAR ALARM technalogy fo.save fuel and money.
rACI) LMIBOCN/N 125 CA3140T 240 VAMP 1 9 Ceeutho( §75.00 wARON =S
LMIBIN 179 CAS14BN 249 VAMP 15" Calor Monitor. . . 449.00 e «f PROGRAMMABLE |
L3837 195 CA31BOT 149 TEMPERATURE h
LM3BEN 140 CA31RON 195 ONTI sPEC:
LM3STN 143 CAIS01N 60 ES=SESCONTINENTAL JALTIRS ACP PRIGE ONLY CONTROLLER
185 Model 3001 Diptal Capacitance Meter. . 27500
Mhadel 133 Trv-Mode Comgarator 29500 s 189.00 ACP PRICE
YUk o e 8m $69.95 v
Model LM-1 | o 00 . T
Madal (M-2 & Morr 14700 * No installation =

® Protects a whole house . g
@ Turns on lights aulomahcalry A fully automatic electronic thermo:

stat. Easy to install and operate.
. Em%' e IC'"CIS”B“ Compare the cost: TPI's temperature
s it b?ankw delay controller is the lowest priced elec-
a2 L tronic thermostat on the market,

700
» LMP N MAL-550 550 Mz Hanghed Frequency Carte SINGLE BOARD COMPUTER SELECTION GUIDE
MT15N 195  SHTS450M 59 1
o turi"an-u 75 SNTS4SIN 40 Madel 400] Putse Generatr 83500 BOARD PROCESSOR ACP PRICE ENCLOSURE
=z SNSCINE - e Al e 8300 KiIM-1 6502 169.00 Add 29.95
NT i

& s @ | ESuTouigcr o n Wl WL b v (e

L= SNTS49IN B89 Madel 11-3 High Speed Logc Probe 7700 SD-SBC100 280 239,00 N/A

8 sl LI; m Lok B i 2% AMEBS 6502 375.00 Add 49.95

a 130N Maded LTC-1, LTC-2 Logeal Anavysss Kts | 2207250 T 189,00 e
RETAIL STORES OPEN MON-SAT P.O. Box 17329 Irvine, Calif. 92713 AL ORDERS:

A o FOR INTERNATION S

- STORE 1310 "B" E. Edinger 674 El Camino Rea i o o 1401 E. Borchard (714) 953-06804

=] #1 Santa Ana, CA92705  #2 Tustin, CA 92680 Direct Order Lines: (714) 558-8813 e P AL B

é Showrooms, Retail, Warehouse Specializing in Systeams (800) 854-8230 or (800) 854-8241
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FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES!
roven Quallty Factory tested products only.

2. Guaranteed Satisfaction
3. Over $1,000,000.00 Inventory

1980 CATALOG NOW AVAILABLE.

Send $2.00 for your copy of the most
A must for the serious computer user.

STATIC\ [RAM BOARDS APPLE/EXIDY/EXPANDO MICROPROCESSORS STATIC RAMS FLOPPY DISK I/O
’ LSl L b2t g T Il
S $-10022K (56521 14) "‘ﬁ $54.95 TRS-80/APPLE $54.95 00 0. 21102 4800 120 128 99 | 1781 Gusi Fioeey mes
ASSEMBLED Kit 'h‘t"‘ 31002 250m AR [ty vy S
450ns. 493.00 450ns.~ 468,00 MEMORY EXPANSION KITS, s 0 D 85 Ficeoy rH
ggons, 33%3%5 250ns. 498.00 4116's, 16K (200/250 ns.) ALY s D20 270 s A/D CONVERTERS
re Boar . 8 pcs for $54.95 : 3 B700 B bit Binary 1280
Bare Board w/all paris less mem. 99.85 w/instructions & jumpers | | e [ e £701 10 bt Bewey 7w
: 58 | 4044 d50me 595 595 475
® $-100 18K (S-100 Compatible) Call For Volume Pricing 580 | Eximazoon 875 875 Tis |, S40Vet ey Coni . 728
2 - a4 4402 T T25 BIS .
: IimMuHongeA MHz wow' * Special: TRS80 Schematic....... § 495 oot :uu:-:ma 1258 1150 995 :xg::: e
4. agss | sioicE 795 795 T35
» Assembied & Tested 2 :Eﬁﬂiiﬁﬂ Intoiace Connecior. . 705 [l &% 8 | Mosas  5E B a5 | oeows %
2 MHz....8250.00 | = B [ 185 1105 103 | TV CHIPS/SOUND
4 MHz $265.00 A RAN o1 ggg ;i ;;; Y¥38500-1 6 Games BAW . 485
. * Bank Selectable % Uses 41!5200ns sacol 1085 | BoibikyicHOS. 798 799 728 wf ’mu et
A MBL * Write Protect * Power BVDC, £16VDC 1685 | 2147 Low Powsr 4K Static 19.95 1055 1695 | Avassce | Wipeou Game “;""”!'
;ggnnss ;gggg KIT ;gg"s :Eg gg % Phantom #E¥ es % Up to 4 MHz 8755 4095 388071 Shootag Ganery | 895
. ns 5748 6095 38910 Scund Gener
Bare PG Board w/Dala $21.95 64 Kit (4116) Assem. & Tested Add $50. €00 8495 DYNAMIC RAMS NT6A77 T Sound Ganarator 395
“Special Offer” Buy (4] BK 450ns_Kits S117.00 1Sk igig'% 48K 435,00 e $35 [CIreaTiE TR TS Pry TS | AR TV Sych Gen 895
32 | 5.00 ADVANCED SUPPORT | 7500055 o 3
Py 655 95
The VISTA V-80 AMDS 11 Adin, Processor 17800 | 4050 4K x 118 P) A95: | MIST100 HEC Calor TV :‘3
Disk Drive Systom HAZELTINE TERMINALS 2513 Ui g aas. | ey ey 335 | B Memmiose. 398
® 7% rom s capecey Pan SALE $749.00 AMS5S1T DMA Controtier . 1895 | 2104 4K x 116 Pin). 473 | MR Moduistor 2995
o 10 8y sy T T Wodel 1400 STASO0 Mookl 1500 $108500 ayat e et 163 1es| WAVEFORM GEN.
# 40 iracx guich 11 WD CHARGE Fax 1 nm Model 1410 $82500 Model1510 . $124500 Z-B0 SUPPORTCHIPS | sex  vus BAK 00 150 | oss Funcion Gen 205
4 I00PID 25 MHz ars | 5270 . 495 RAMS se0s. 795 | Moa2dioS 208
o Model 1420, SME00  Model 1520 . S149500 e o 1205 | 5280 2 s1 455 | [nisseveo 195
THE VISTA V-200 FOR EXIDY IB0-CTC.  25MHz urs | 5290 \He 75.00 ocm 150 | %R2208 Fumction Genaralor. 5 25
z 40 MHz 1295
Price. snm::.n oc::s £1190.00 Model UVs-11E $69.95 Z00-DMA 332:; i gg SOCKETS SHIFT REGISTERS
- Tusy Cufpred Begh 7 MME00H Duai2s: 50
VIOOET0 400 2Dwe ISea 11900 b goli&: EDLOE'"S ata time, z»s‘n& :::Hué 23 = Pirs MMECSEH Dusl 2568 295
L o e acked by 45 years 805071 25 MiHz 3595 5 T MAZ06ON Dual 128 285
e e B PR Experence. Ze0ASION A0MH: (3040 14 | = ;:?&D:a‘uw 158
voEn w0 54 . Model S-52T...5265.00 e ] [ n| 8 | =oam 495
rotessional Industrial Model 2 e | o 51 £0x9 17.95
i 5000/2085 SUPPORTY. | = | el B O
wﬁ_&:ﬁ:?ﬁl « Reg.$777.00 Tssmise. o 5120 | o 10 B Secvenier 983
8262 Dyn. Ram Cont 94 6 125 | 180 CTS DIPSWITCHES
451 "398 @0 140 | 1m0
212864 Vo ‘271 Cfs2062 175 CISzoeT 173
214 Priority int 2 z SERTION FORCE CT32064 175 CTS06-8
18 Bus X CTS2085 178 CTS2060
« FOR ONLY $5.90! - FREE W/PURCHASE 8224 Clock Gen 95 [16Pn 8550 24mn 5750 4nmn 31025 | GTazoss 176 CrEsod o 1 os
ARocent Srecal Pischass Alkowd Lis Ta Brisenl The Following: acin - Full 98 char, ASCIl :::;..E';'": ‘:" LED READOUTS CONNECTORS (GOLD)
95 pime S Coer Doyt Mo DO258 RS2,
NEW, UNUSED COMPONENTS 3 5 S 2NN EE DM Rt cind HH
SomTbe RCAVIT-S0! EMAKO-22. reee-$799.00 8281 P 19 07 Do e o Meadi s B
) - Prints a 132 col/line. Avallable with parallel or senal i il S5 MADSl 300 Med  Conm Cabeck(41) 22044 WPW, SIT, Wik 295
1 UM AME Turer Sutessomtly wih 3 snobe outpul at same price 8357 Prog. OMA S :mm ﬁ: mw ABE WA, 5/T, MOT 650
< 50100 5100 Connector wiw | 495
int 1794
MIKA 20 -$1280.00 SR % M e Cmte  ( SWS0Cmee 30
1895 mosso 500 Orange Comm Cate 14
927, 125 cps ers/ling MNAKED PC
Teacat iGeeert 9.05 TNDBOI O 06 fed  Come Catvan 17
4300 0vm 1 75 Orem Mg 3 245 Full 15 width. Super for business applications 8800 SUPPORT CHIl TNOROTAIN 803 et Camm decce 178
R ol requiring large IBM format paper. SE1 2 i 473 ST 10 :x;mn % zmc?ip:mn s
$74.95 — SEre et e | SECE 8
nt = x a
e % BASE Il INTER £834-1 512 2 8 Egenem 1895 TO0N 1m0 et esmenca Dasly 1038 | 32K Suaic AAM 3114) 2995
Please Call For Volume Discounts 80 Cotumn impact Printer 6845046505 CHT Conl . 30.95  TIL0A D Red  tumeecs Dewy 995 Mﬁawii?ui 2495
# 80 Lines Per Minute 6847 Cotor CAT 4595 I 270 Ped 43 7 Messecmal we | 1702 000
ke Shfline Gm i RE SO f|SSOERSh 2B
r 1
LOW COST FLOPPY [l  ceob: 1003 WMG) It Comn bRl ! a1
DISK SUBSYSTEM 3 Chart 1105 TANN6Z 300 Fed  Comm Anase Lek DP i mpﬁmgﬁlwml 2708
ar 001 Drves (71 VISTA Popry g urm:ouuxosc 505 WNE) MO fed  Dvartiom CA Lt 0P 128 | Vecior 8800 Proko ra0
- P Suety £850 Bus Do 255 el 30 G om GREITE 1l | e s iiabiMa.. a1l
'MCW"WW??’;‘E e AT ot nctaits 9 o 3w G healie 9 | Udoiesceson 2o
s 68047 RAKNA] (artom L 1 Parg
#CHECK CUR FLORPY DISK PRICING! - Pager Advance & Grashics = YOS 00 G Com Catute Rt 08 190 | 13 5ick MotmerBoacd MMC) 37 9
SAVE $300.00 _ (51799.00 Value) 1902 SUPPORT CHIPS o = Cumsuanper 210 | sssibosesoudiii. aas
- - 1821 Lo ]
WAKKHY 300 Yeiow Ostion CA Let OF 2
% On board 2708 * 27 oamcruaau {450ns] 1831 CB AT XA |35 YAKOH 300 Tuw Cow Cooi Rgeor 71 | POCTEcR Bare Bonds - CALL
T [ 1852 CD 8 bt Lo 08
1854 Uart 1095 SPE HASE
& Z:20 Rasambid and Tested - $186.00 1828 Bo (1 |l SPECIAL PURC COMPUTER SPECIALS
- SE M a es = > 1857 CO /0 895 LF 13308 JFET Mueg Myt B bt 805
o 7-80 Kit .512995 1861 1295 | 5CM 7045 Praceson Stopwaich 2195 | | DISCOUNTS! usST saie
e 6502 SUPPORT CHIPS | 1ot ’r’:%’%ﬁi\‘f«“ e it | WO LG L
* For 4MHz Speed Add $15.00 b (| v paor ecmes Cantsberistivicss o | perasoien o ees, e
5 A e S 9988 £522 WAt 188 | KM 7209 Clock Ganeratar K Cromemeo Sys il 6390,6290
K Static . .| semble 6530-002 003,004 008 198 i Haxizon | -mﬂ CALL
MC144337 31 Digit D Comverter 13
16K Static $449.00 $399.00 N 1993 | (U1 ) Vknon Buterarce s Pascal Mcrcangine, 1905195
32K Static $729.00 $629.00 S-100 MOTHERBOARD SPECIAL T onoms | e o Reshee. i3 a0 OoEro azes 20ns
8 slot expandable w/9 conn. b A ron 109 | | Coniremca
ANADEX PRINTER sew arsie version OUi$69,95. i rnness NOW $52.95 et $33 | L 18ton Gouns 1%
Mode! DP-B000 compact, impact, parallel or 17024 4 | LY mm R O G o
serial, Sprocket feed, 80 cols, SIEMEN’'S FLOPPY SALE ;;‘H,w ;: 55 | tM2317H Fre 1o vor Come T im
B4 lines/min., bi-directional. = Specis oy e sl s SIEMENS 1B, 1V, 2508 | Av3-3280 4 cort Ol 23
o 7 = 75. uty $429.00 e, o MEM 4363 Mostet Smha Detector 1195
P-8000A . i EI0LAD 1aps | B 32 x 8 Prom {IM 5500} 295
G115M 6 chanmel Mosied 149
SCHECK OUR PLOPPY DSK PRRNG] by 330 | G2005A 7 cnannel Gover 5
THIS PAGE LE 822332 x8... s 298 I
€' SD SYSTEHS BOARDS 825115 512 %8 (TS) | | A ICLL ROk P o3
gh 0% OFF! km  assem b 400 | e e oMy Va5
SBC 100 Single eﬂ-ocmw.nwun 530500 § 34000 ACOUSTIC MODEM o 490 | ubnans 2n8s  UMdar 125
58 200 Sigie Board Cangute (keiz) 9200~ 30000 NOVATION CAT™ <75 ot et 220 | Mmsoracsc 3vse M3z 3199
280 vt B e Hn 4 | pesiiiiaies suunetess ansy
VOB auu Videa Bﬂnllr Boarg ;;;g .3233 l;:lgl 14,92 LMI23% 498 RO AT 83 wilh pechase um.nmu Aran
Versa Floppy it NI4T M5 | meiara 895 comsozr  daps | | 00 recewe amy
Expanda PAOM 1500 v;::% MOTE: WE PROGRAM PROMS i COM 2037 499% gramma cassetie -.onn :n (1%
Come fee = s 7
35300 Campute: Sytem MEAX = ey DATA BOOKS ¢ COMPUTER BOOKS GHAMCW'I"!R N VERBATIM
2513001 (5
199515 Masier 5295 s 2413008 (9 Lowar 1085 SOCKET SPECIALS
6300 MICROMODULE ™ PRICE LIST _ NEC TTL Data a5 5 Z1TADNS (50 Lower 143 DISK 14 P w2l s 3
MODELNO * DESCRIPTION NEC Lirsar 455 AMD BOSOA 71 175 400% CERTIFIED ERROR-FREE! | 15Pnaw2l ]
5m Boclu Micrecomputer NSC Linear Apo Motes 11195 MCMESTIA 117
oot Bl Cesie ooost 3950" e o A4 A Moar: 1450 % 3 TAACKD BN BUNEITY BAGLI-DBES 3 il iy e
Detaboy o
ot 145 5 Manosi | 750 ‘ UARTS/BAUD RATE i
BALE + OSBORNE BOOKS + SALE TR18028 &V, 12v) 193
AYSI01I ISV, 1 21 1

AYS10T4AI1 612 (50 4v)
ATS1015A B3 (5
TMS 601115V 12V

ity Pr Intra f Mecros Vol 0 ;
Eﬂ"f*,(jé“, e e Jeo Iniro o Micrea Ve, | 778
Bufferad Uity Prnm Bon-u mmm-ﬂﬂ 7.78
32K EPROM/RAM Module 280 Progiamen:

EPROM Programming Head Vel I Some Real Micreprocessons winger 2750

16 Channel Paratiel 1'0 Module Vel il Some Real Supoor Devces wiBader 18.50 prbions iy

Sen 25 e 10 Maron wol. K1 1850 410 Wae ind BASH WANGCD ?:“.‘-"r‘:f 2 :‘;:E,??
uu-uuﬂnullm-m« 4r0z rags BEIE 16w st Mow e Peras
Understandag C: ) 5 el ImN L IN(l -::m'(l

BOBCAMr Dc,nﬂpulo [xp'nﬂ"!l L g and hangdeng COOLST
S."';-T:'..-, i KEYBOARD ENCODERS 2 oty el Tesssmnie tr tyoos Some
5 00 1t B Jety Gucde to Computers AYS23TE s . L
96103 22 5585 biscnn Lw.-p- Prog : ST 375 VOLUME DEALER PRICING AVAILABLE

e 2 - H mva W Soirea: TACRIZ 995 o . o Puniilidiaed
UNPOPULATED BOARDS iAiso Avatablal o * 1 gacka 395 WEALSO STOCK DYSAN-CALL  Orde We resarve na rnl 1o

RETAIL STORES OPEN MON-SAT P.0O. Box 17329 Irvine, Calif. 92713 FOR INTERNATIONAL ORDERS

STORESSAS10 1B EAinger S RTUREIC OT4 BLESMIno Heal Direct Order Lines: (714) 558-8813 1401 E. Borchard (714) 953-0604

#1 Santa Ana, CA 92705 Tustin, CA 92680 5g5-
Showrooms, Retail, Warehouse Specializing In Systems {800} 854-8230 or [800] 854-8241 SantaAnd) CAS2IPS TWI910 598-1363

CIRCLE 9 ON FREE INFORMATION CARD

£ o0sslL H380100

s



XENON STROBE TUBE
& TRIGGER COIL
-G |/a |
STROBE LiEwT
SCMEMAY IC8 | NELUTED

ceost 175  TT :
SOUND EFFECTS GENERATOR BASIC KIT

T'8 POSEIBLE T WUILD YoUM Cwh BOUNS EFFECTE GEwEmATER
W TROUT SFEMD NG 4 FONTUME, WE SupPLY Tou wiTw Tt TITEATT
S0URD CRIF PLUS A% CTCMED AND DSILLED ELase [Phxy FC soany
WITH SCRMUMATIC AND LAYOUT (WETRUCTICHS. ThiS BosRD maxKe
1T SPWPLE 7O BUILS A CENERATOR CAFABLL CF FMASER SOUMOS,
LECOMOT IVE, S1RENS, ATRPLANGE, £LOCKE, ETC, Dof® waT Atquime
DiP SwiTEwis OR OTHMER CAPENS)VE/LAUSUAL cotwonEnTs, Tou
BUSPLY & FEW STANIARG BEEIETORE, CAFACITORS, SwiTeels, POTE,
sPEARER, PMITZT THANSIETON axp OV mATTERY.

Basic miT cowTAiNINe

23883
TI76877, PC séina d

LONG PLAY

10 HOUR TAPE
RECORDER

Top quality AC-DC cassette
recorder, modified to provide
5 continuous hours of re-
cording and playback of true
fidelity, distortion-free sound
on each side of cassette for
a total of 10 hours. Unit has
] many special built-in fea-
tures. TDK D-C180 cassetti

supplied. ONLY ‘$l 25.00 *

PHONE RECORDING ADAPTER |

Record incoming and outgoing
calls automatically with this all
solid state unit connected to
your telephone Jack and tape
recorder. Starts recording when
ﬁhune is lifted. Stops when you
ang up, making a permanent
record. Easily installed. No

monthly charges.
$24.50*

onLy $5.95 s insinucticut.

TRIZI] THANEISTCR Fom KROvE

ELECTRONIC WARNING FLASHER KITS

~AAN Bes

6VYDC MODEL

czason ss 12¥DC MODEL

€23978 miD .85

3VDC MODEL
' c23207 5§05

ELECTRONIC

FCC APPROVE

Solid state. Self contained. Excel-
lent adjustable sensitivity. Voices
or other sounds activate and con-

trol recorder. Uses recorder mike or . 2 i 120 VAC
remote mike." é;n%: o
2 x 1% x %" «$2495* % o

Phone call Adapter $24.50*, VOX $24.95*, (* plus
$1.00 ea. shipping & handling), 10 hr. Recorder
$125.00* (* plus $4.00 shipping & handling). Cali-
fornia residents add tax. Mail Order, VISA, M/C, cod's
okay, quantity disGounts available. Money back guar.
Free data.
AMC SALES, Dept. 18 9335 Lubec St., Box 928
Downey, CA 90241, Phene (213) 869-8518
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= Minimum order $5 00
* Please inciude $1,00 for postage
* Visa, MC and COD scceptad

¥ = Phone orders are welcome
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TRS-80
OWNERS

Fhkhkhhkhkhkhkkhkhkhkhhkhhkhkhkhihhkih

The “Original” TRS-80
JOURNAL is now entering it’s
THIRD vear of publication. This
100 page bi-monthly is chock-full
of information on Model I & II,
with ready-to-go programs for
vour business or pleasure.

% % % % ko ok e e ke e e e g A o e ok

Subscription in the US is

$16./vear, current' sample issue is

just $3. VISA/MC accepted, call

(206) 475-2219 or send check or

MO TODAY to: 80-U.S.

JOURNAL, 3838 South Warner
St., Tacoma, WA 98409

TRS-80 is a trademark of the Tandy Corp.

%k %k %k %k ok ke ke ok ok ok
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' » Quality EI ;
POI“ Pﬂ _k"mc_ & 'tgor ::St;c:n'cs
\ [
PET  [ims
73 KEY [+&
COMPUTER

KEYBOARDS ™=
SALE PRICE
REG. $39.95

e SAVE OVER 25%;$29'95

e QUANTITIES ARE LIMITED!

e 100% M?NEY BACK GUARANTEE!
ASCIl-Compatible Original Factory Keyboards!
Suitable For Add-On OR Direct Replacement!
Includes: 53-Key Alphanumeric, & 20-Key Hex

we¥

Cat. No. 92CUE671

Complete 73-key PET keyboards include
all Alphabetical, Numeric, Graphics, Game
and CGommand legends commensurate
with the PET 8K microcomputer. 64 ASCII
characters are avallable without shift and
all 64 graphic & reverse field characters
are accessible from keyboard (with shift).

Keys are color-coded for quick reference,
and are precision mounted in a compact 9-
" x 3-7/8" high-impact plastic frame.
Terminates in standard 18-conlact single-
sided edge connection. Plugs directly into
PET systems, and can be soldered to for
intecface with other makes. Adds a ver-
* satile, professional touch to any

mierocomputer system.
T Poly Paks COMPLETE COUPON AND MAILTO  — — -
Send For Our FREE Catalog Today! | p o sox 942,R.E.10 SOUTH LYNNFIELD, MA. 01940 |
Featuring sensational savings on Computer , Send me ___ keyboards & $29.95 ea. i
Peripherals, Speakers, Transformers, Solar Pro-1 Plus $5 each for Postage & Handling ;
ducts, Fans, Stereo Equipment, Relays, and a wide | :;;‘:Ess
variety of other diverse electronic components. | CITY :
Take advantage of our 25 years as America's : STATE __ !
|

for tsupplier of di telectronics. : Enclosed is (] CHECK, [0 MONEY ORDER

For Faster Service | Charge my OO MASTERCARD [ VISA :
visA k Order By Phone | {ACCT.¥» - 4 ' EXP.DATE |
Q! 1-617-245-3828 ' ! O Send me your FREE catalog o
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RADIO-ELECTRONICS

2

“

Radio-
Eleclronics®
i aailable in
MICROFICHE

from
MICROCARD EDITIONS
A Division of
Information Handling Services
P.O. Box 1154
Englewood, Colorado 80110

BELL & HOWELL CO.
Micro Photo Division

Old Mansfield Road
Wooster, Ohio 44691

Attn.: Mr. Spiers
and in

MICROFORM

from
UNIVERSITY MICROFILMS
300 N. Zeeb Road
Ann Arbor, Michigan 48106
Xerox copies of individual articles can also be
purchased from University Microfilms.
Please write companies
for complete information




ELECTRONICS

INTEGRATED CIRCUITS

TANTTL v

vert.

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

Will calls: 2322 Walsh Ave.
(408) 988-1640

Same day shipment. First line pants only. Factory tested
Guaranteed money back. Quality IC's and other currlnn
nents at factory prices
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PROM Eraser

assembled. 25 PROM capacity $37.50

(with timer $69.50). 6 PROM capacity 0SHA/
UL version $69.50 (with timer $34.50).

180 Mlcrnuum?uter
16 bit 1/0, 2 MHz clock, 2K RAM, ROM Bread-
board space. Excellent for control. Bare Board
$28.50. Full Kit $99.00. Monitor $20.00. Power
Supply Kit $35.00. Tiny Basic $30.00

5-100 Computer Boards
8K Static Godbout Econo A Kit  145.00
16K Static Godbout Econo XIV Kit  285.00
24K Static Godbout Econo VIIA-24 Kit 435.00
32K Static Godbout Econo X-32 Kit 5?5 DD
16K Dynamic RAM Kit
32K Dynamic RAM Kit 310 {)Cl
64K Dynamic RAM Kit 470.00
$135.00

80IC Update Master Manual $55.00
Comp. |C data selector, 2700 pg. master reference
guide. Over 51,000 cross references. Free update
service through 1980. Domestic postage $3.50.

Modem Kit $60.00
State of the art, orig., answer. No tuning neces-
sary. 103 compatible 300 baud. Inexpensive
acoustic coupler plans included
LRC 7000 + Printer $389.00
40/20 column dot matrix impact, std. paper.
Interface all personal computers.

64/40/32/20 version $405.00. Optional cables
available.
LRC 7000 printer interface cable for Super Elf
with software $26.00

Video Interface Kit

TERMS: $5.00min. order U.S. Funds. Calif residents add 6% tax.
$10.00 min. order BankAmericard and Master Charge and COD. $1.00 insurance optional.
Shipping charges will be added on charge cards.

NiCad Batte

Fixer/Charger Kit
Opens shorted

rns that won't hold a charge

and then charges them up, all in one kit ‘w?n;ll 1

parts and Instructions.

Rockwell AIM 65 Computer

6502 based single board with full ASCI| keyboand
and 20 column thermal printer. 20 char. alphanu-
meric display, ROM monitor, fully expandable.
$375.00. 4K version $450.00. 4K Assembler
$85.00, 8K Basic Interpreter $100.00.

Special small power supply for AIMES5 assem. In
frame $54.00. plete AIMGS in thin briéfcase
with power supply $499.00. Molded plastic
enclosure to fit both AIMBS and power supply
$47.50. Special Package Price. 4K AIM, BK Basic,
power sc.u:n:-lg:‘l cabinet $599.00

AIMES/KIM/VIM/Super Eff 44 pin expansion
board; 3 female and 1 male bus. Board plus 3
connectors $22.95.

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

Video Modulator Kit $8.95
Gonvert TV set into a high quality monitor w/o
affecting usage. Comp. kit w/full instruc.

Multi-volt Computer Power Supply
8v Samp, =18v .5amp, 5v 1.5amp. —5v
.5 amp. 12v .5 amp, —12v option, =5v, =12y
are regulated. Basic Kit $29.95. Kit with chassis
and all hardware $43.95. Add $4.00 shipping. Kit
of hardware $14.00. Woodgrain case $10.00.
$1.50 shipping.

RCA Cosmac 1802 Super EIf C

Compare features before you decide to buy any
other computer. There is no other computer on
the market today that has all the desirable bene-
fits bf the Sa:rsr EM for 50 little money. The Super
Elf is a small single board computer that does
many big things. It is an excellent computer for
training and for leaming programming with its
machine Iannua?z and yet it is easily expanded
“with additional memory, Fuil Basic, ASCIl
Keyboards, video character generation, etc.

Before you buy another small computer, see if it

State and Mode displays: Single step; Optional
address displays; Power Supply, Audio Amplifier
and Speaker, Fully socketed for all IC's; Real cost
of in warranty repairs; Full documentation.

The Super EM includes a ROM monitor for pro-
gram loading, editing and execution with SINGLE
STEP for program debugging which is not in-
cluded in others at the same price. With SINGLE
STEP you can see the microprocessor chip opera-
ting with the unique Quest address and data bus
displays before; during and after executing in-
structions. Also, CPU mode and instruction cycle
are decoded and displayed on 8 LED indicators.
An RCA 1861 video graphics chip allows you o
connect to your own TV with an inexpensive video
modulator to do graphics and games, There is a
speaker system included for writing your own
musig or using many music programs already
written, The speaker amplifier may also be used
to drive relays for control purposes.

A 24 key HEX keyboard includes 16 HEX keys

This is truly an astounding value! This board has
been designed to allow you to decide how you
want it optioned. The Super Expansion Board
comes with 4K of low power RAM fully address-
able anywhere in 64K with built-in memory pro-
tect and 3 cassette interface. Provisions have
been made for all other options on the same
board and it fits neatly into the hardwood cabinet
alongside the Super EH. The board includes siots
for up to 6K of EPROM (2708, 2758, 2716 or Tl
2716) and is fully sockeled. EFROM can be used
far the monitor and Tiny Basic or other purposes.
A IK Super ROM Monitor $19.95 is available as
an on board dption in 2708 EPROM which has
been preprogrammed with a program loader/
editor and error checking multi file cassette
read/Wwrite software, (relocatable cassette file)
another exclusive from Quest. It includes register
save and readout, block move capability and
video graphics driver with blinking cursor, Break

A new enhanced version of Super Basic now
available. Quest was the first company worldwide
to ship a full size Basic for 1802 Systems. A
complete fuction Super Basic by Ron Cenker
including floating point capahnn'lv with scientific
notation (number range =17, 32 b1t integer
=2 billion; multi dim arrays, string arrays; stang
manipulation; cassette |/0; save and load, basic,
data and machine language programs; and over
75 statements, functions and operations.

includes the following features: ROM manitor;

Super Expansion Board with Cassette Interface $89.95

Announcing Quest Super Basic— SECOND GENERATION

omputer $106.95

plus load, reset, run, wait, input, memory pro-
tect, monitor select and single step. Large, on
board displays provide output and optional high
and low address, There is a 44 pin standard
connector slot for PC cards and a 50 pin conpec-*
tor siot for the Quest Super Expansion Board.
Power supply and sockets for all IC's are in-
cluded in the price plus a detailed 127 pg. instruc-
tion manual which now includes over 40 pgs. of
software info. including 2 series of lessons to
help get you started and a music program and
graphics target game. Many schools and univer-
sities are using the Super Eif asa course of study.
OEM's use it for training and R&D.  «

Remember, other computers only offer Super Elf
features at additional cost or not at all. Compare
- before you buy. Super ENf Kit $106.95, High
address option $8.95, Low address option
$9.95. Custom Cabinel with drilled and labelled
plexiglass front panel $24.95. All metal Expan-
sion Cabinet, painted and silk screened, with
room for 5 5-100 boards and power supply
$57.00. NiCad Battery Memory Saver Kit $6.95.
All kits and options also completely assembled
and tested,
Questdata, a software publication for 1802 com-
puter users is available by subscription for
512.00 per 12 issues. Single issues $1.50. |s-
sues 1-12 bound $16.50.
Tiny Basic Cassette $10.00, on ROM $38.00,
original EIf kit board $14.95. 1802 software;
Moews Video Graphics $3.50. Games and Music
$3.00, Chip 8 Interprater $5.50.

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

Other on board options include Parallel Input
and Output Ports with full handshake. Thi
allow easy connection of an ASCI| keyboard to the
Input port. RS 232 and 20 ma Current for
teletype or other device are on board and if you
need more memary there are two $-100 slots for
static RAM or video boards. Also a 1K Super
Monitor version 2 with video driver for full capa-
bility display with Tiny Basic and a video interface
board. Parallel 1/0 Ports $9.85, RS 232 $4.50,
TTY 20 ma I/F $1.95, 8-100 $4.50. A 50 pin
connector sel with ribbon cable is available at
$15.25 for easy connection between the Super
EIf and the Super Expansion Board.

Power Supply Kit for the complete system (see
Multi-volt Power Supply ).

iEnhmnla:inm:sr i"?m'“ increased
n jons for py,
Pﬂw Driver, 1/0, mr ﬂmnahle
library and statement renumbering.

Easily adaptable to most 1802 systems. Re-
quires 16K RAM minimum for Basic and user
g‘ rograms. Source listing for both Serial and
rallel 1/0 included.

Super Basic on Cassette $40.00.

eed, built-
oppy Disc,
command

Gremlin Color Video Kit $69.95

32 x 16 alpha/numerics and graphics; up to 8
colors with 6847 chip; 1K RAM at E00O. Plugs
inta,Super EX 44 pin bus. No high res. graphics.
0On board RF Modulator Kit $4.95

Elf Il Adapter Kit $24.95
Plugs into EIf |l providing Super Eif 44 and 50 pin
plus 5-100 bus expansion. (With Super Ex-
pansion). High and low address displays, state
and mode LED's optional $18.00.

1802 16K Dynamic RAM Kit $149.00
Expandable to 32K. Hidden refresh w/clocks up to 4
MHz wino wait statés. Addl. 16K RAM $63.00
Super Elf 44'pin expansion board, 3 female and 1
‘maiu bus. Board plus 3 connectors $22.95
Tiny Basic Extended on Cassette §15.00
(added commands include Stringy, Array, Cas-
sett¥ 1/0 etc.)

S$-100 4-Slot Expansion $9.95
Super Monitor V1.| Source Listing $15.00

CIRCLE 78'ON FREE INFORMATION CARD

Super Color 3-100 Video Kit $129.95
Expandable to 256 x 192 high resolution color
graphics. 6847 mth all msplay modes computer
trolled. Mem 1K RAM

bleto 6K. S- 1'[!]Dus1802 8080, 8085, Z80 etc.
Editor Assembler $25.00
(Requires minimum of 4K for E/A plus user
source)

1802 Tiny Basic Source listing $19.00
Super Monitor V2.0/2.1 Source Listing® $20.00

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

-
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IS YOUR

LIBRARY
COMPLETE?

Back issues are available for most
months of the last (3) years @ $3.00
each, postpaid. Please send your
check or money order to:

RADIO-ELECTRONICS®
BACK ISSUE DEPARTMENT
200 Park Avenue, South
New York, NY 10003

Name

(please print)
Address

(please print)
City
State Zip
Issue(s) requested: (if available)
Month Year
Month Year

ELECTRONIC
DESIGN LAB CA-16

Components not included

= Variable function generator
1 HZ to 100 KHZ TTL, CMOS logic levels

o Six regulated supply voltages, all short
circuit proof, including 5 volt 1 amp

* Four logic indicators and debounce switches
* Two CMOS to TTL convertors

* Two large breadboards, all point to point
connections—no soldering

Everything is at the users finger tips. Our
Design Lab will soon pay for itself in fime
and component savings. An excellent aid
for engineers, technicians, students, and
hobbyists. $99.95.

Free brochure

CASCADE LABS

4156 South Alder Avenue

Freeland, Washington 98249 (206) 221-7483

CIRCLE 69 ON FREE INFORMATION CARD

THESE PRICES

house numbered or have dual markings.

SOLDERTAIL SOCKETS
§ pin: 100/$5.95
14, 16, & 18 pin: 50/$4.95
20 pin: 40/$4.95

ARE NOT
MISPRINTS !!

Limited quantities — first come, first served.
Sorry. at these low prices we cannot include spec
sheets or accept CODftelephone orders, |C
numbers must include the special -8 suffix or you
will be charged our regular prices. Parts may be

24, 2B pin: 30/54.95
40 pin: 20/%4.95

16K DYNAMIC RAM SPECIAL: 8/$39

THE PRICE IS RIGHT for expanding memory in
TRS-B0* - and -Il, as well as many other machines.
Low power, high speed (4 MHz). Add $3 for 2 dip

shunts plus TRS-80* conversion instructions.
*TRS-80 Is a trademark of ihe Tandy Corporatian

o 40125 22 |0 s

O 40205 ars2 g 201HS  10/s2
4023.5 12/52 | P&y E2 308Hs 682

= 40445 482 | €55 = 703H-S  6/82

Caoass 22 | We=s 72305 B/52
4071S 12152 | Z2g 74IMS 1542
4093.5  4/82 | mm 3235 145BM-S  10/$2
4507.S 4152 | wd T 1 4558MS 12/52
45108 2/$2 TE 4195TK-S 2152

OTHER SEMICONDUCTORS

Gen purp signal diodes 50/$2

GT5306 NP daorlington 100/$8.95
MPM sim 2M3904 100/$7.95

PHP sim 2M2906 100/$8.95

4N28-S opto-isol. 5/$2

SN76477-5 sound IC 1/$2.50
MA1003-5 12V DC clock module 14.95

SEND FOR FREE FLYER

{add 41¢ in stamps
for 1st class delivery)

TERMS: Cal res add tax. Allow 5% for shipping: excess refunded.
Orders under $15 add #1 handling. We accepl VISA™/Master

card”

orders ($25 min), Please include sireet address for UPS
delivery. Prices good through cover month of magazine

GODBOUT ELECTRONICS
Bidg. 725, Oakland Airport, CA 94614
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BULLET ELECTRONICS

Po Box 1O12uuR
Gearlend TX 75040

NPN HIGH VOLTAGE

VCEO = 450 VDC

1.59

IC = 3A (5A Peak)

FOR TV HORIZONTAL SECTIONS, HIGH

VOLTAGE REGULATORS

REPLACES: 2N5076, 2N5077, 2N5838, 2N5665,
2N5840, 25C1046,

BDYg4, BU126, 25C2121,
2N5466. TIP556 AND MANY OTHERS.

(CAZ2046) Transistor Array ......... .75
400V 6A TRIAC TO-66 ...

ACA Transistor Array

Tone Decoder ..... s
[HHEET el o e e .
Quad.Comparator., ... i aiii -
High Freq NPN TO-92..

NPN GEN PUR

RCA 40430
CA3086
LMS67
CDa046
LM33o2
25C1848

MPS A20

RADIO-ELECTRONICS

3

Sound Effects Kit $18.50

The SE-01isa complete kit that
contains all the parts Lo bulld a
programmable sound aflects
generator.  Designed around
the new Texas Instruments
SNTB477 Sound Chip, the
board provides banks ol MINI
DIP switches and pots to
program  the various com-
binations of the SLF Oscillator,
VCO. Nojse, One Shat, and
Envelope Controls. A Quad Op
Amp IC is used to'implement
an Adjustable Pulse Genera-
tor, Level Comparator and
Multiplex Oscillalor for even
more versatilty The 34" x §
PC Board features a protatype
aren to allow for user added
circuitry, Easily programmed
fo duplicate Explesiens.
Phasar Guns, Steam Tralns, or
aimost an nfinite number. of
other sounds. The unit has a
mulliple ol applications. The
low price’ includes all parts
assembly manuai, preyramming charts, and defailed 78477 chip speci-
lications, It runs on a 3V battery (not included). On board 100MW amp
will drive a small speaker directly, or the unit can be connected to your
slecea with incredible resulls! (Spesker not included)

= 76477 CHIP IS INCLUDED. EXTRA CHIPS $3.15 EACH

AY3-8910 PROGRAMMABLE SOUND GENERATOR

The AY3-8910 is a 40 pin LS| chip with three oscillators,
three amplitude controls, programmable noise generator,
three mixers, an envelope generator, and three D/A
converters that are controlled by &8 BIT WORDS. No
external pots or caps required. This chip hooked to an 8
bit microprocessor chip or Buss (8080, Z80, 6800 etc.) can
be software controlled to produce almost any sound. It
will play three note chords, make bangs, whistles, sirens,
gunshots, explosions, bleets, whines, or grunts. In
addition, it has provisions to control its own memory
chips with two 10 ports. The chip requires +5V @ 75ma
and a standard TTL clock oscillator, A truly incredible
circuit.

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

\
NeW! Lusic FOR YOUR EARS

Bullet's Electronic Music Maker™ Kit has a single 28 Pin
Microprocessor Chip with ROM thal has been
programmed to play the first 6 to 10 notes of the 25 popular
tunes listad below, Each tune can easily be addressed
individually or played sequencially at the push of a button.
The 3 chime sequences are aclivated at any time by
saparate swilch closures so when used as a doorbell, one
door can play songs while two others will play different
chimes. The unit has a 5 watt audio Amp and will run on
either 12VAC or 12VDC. Optional 117VAC transformer is
available. Construction is very simple, works with any 8 or
16 ohm speaker, or horn speaker, (Not Included.) Tunas
can be remotely programmed using asingle rotary switch,
(not included), if desired

516.95

Complete Kit Transformer $1.35

(For operation on 117VAC)

Tunes: Toreador * W illiam Teil * fal * Star
* Yankes Doodle * America, America * Deutschiand Leld * Wedding March

1/2W RESISTOR ASSORTMENT
A good mix of 5% and 10% values in bath Tull lead and PC lead devices. All
new. first quality

(Asst ) 200 pioces/2.00

and®h* Heil's Bells* LaVienEnfose * Star Wars Theme
° Clementine * Augusiine * Jingle Bells * God Save The Queen * Colongl
Bogey * Marselllaise * O Sole Mlo ° Santa Lucia ® The End* Blug Danube *
Brahms Lullaby * Westminisier Chime * Simple Chime * Descending
Octave Chime.

7 WATT AUDIO AMP KIT
SMALL. SINGLE HYBRID IC AND COMPONENTS FIT ON A ™ x 3" PC
BOARD (INCLUDED), AUNS ON 12VDC GREAT FOR ANY PROJECT THAT
NEEDS AN INEXPEMSIVE AMP. LESS THAN 3% THD @ 5 WATTS
COMPATIBLE WITH SE-01 SOUND KIT $5.95

ULTRASONIC RELAY KIT
INVISIBLE BEAM WORKS LIKE A PHOTO ELECTRIC
EYE. USEUPTO 25 FT. APART. COMPLETEKIT. ALL
PARTS & PC BOARDS. $21.50

THE PERFECT TRANSFORMER
117YAC primary. 12VAC secondary @ 200ma
Great for all you CMOS, or low pawer TTL
projects. PC board mount. 99¢ ea. 3/§2.50
Size: 1.5" W x 1.25" D x 1.25" H

PARTS

Bar/Graph Driver ..
5V 1A Regulator ...
7BMO05 YA TO-5 Reg. 5V (Hse. #) .
LM3911  Temp. Transducer .

555 Timer IC

723 Voltage Reg. 14 Pin Dip. .
7812 1A 12V Reg

2NB028  P.U.T. W/Specs

-1 Opto Isolator Wi/Specs ..

TL49O
7805

XAN SUPER DIGITS
RED

.6" JUMBO LED
.99 7 SEGMENT

6920 COMMON CATHODE
B540 COMMON ANODE

NOW A SUPER READOUT AT A SUPER BUY! These are factory fresh

prime LED readouts, not seconds or rejects as sold by others. Compare our

price and send for yours today, but hurry, the supply is limitedi

SPECIFY: COMMON ANODE OR COMMON CATHODE

+ NOCO.D.s
* SEND CHECK M.O. OR CHARGE CARD NO
* PHONE ORDERS ACCEPTED ON
VISA AND MASTERCHARGE ONLY
(214) 278-3553
ADD 5% FOR SHIPPING
TX. RES. ADD 5% STATE SALES TAX
FOREIGN ORDERS ADD 10% (EXCEPT CANADA)
(20% AIRMAIL) U.S. FUNDS ONLY

free on neguest




DIGITAL MULTIMETERS

/_ Sinclair Hickok
RN pDM35 (X303
Reg. 569.95

349 o5 $ 695 0

TECH310

= 22 M} input

nandise from this ad S

AUTO STERED

14.

FREE 8 pe. Tool Set (value$

Logic Probe

= Compact circuit powered =
Detects puises as short as 50
ec s OTLTTL HTL.CMOS

compalibility

844 95

Model 200

Model LP-1 0

100 MHz 8-Digit Counter [

= 20 Hz to 100 MHz range = LED display
= Fully automalic  gag L
Model MAX100 5150 nas1 2750

Preassembled Proto

Boards
1ol 54995

Fully assembled breaoboard
contains four OT-595 sockets
seven OT-598 bus strips and four
S-way binding posts

3V2-Digit 0.1% Digital
Capacitance Meter

Built

= Aegu

Reg. §1

TECHNICIA
Weller" Xcelite’
Attache
Style
Madel TC100'ST
35329995
Service

Master
Model 93-5M b

snwes 4995
EDSYN SOLDAPULLT"
Desoldering Tool $1693

S —— == Mode| DS017

HICKOK
30 MHz Digital CB
Poriable
Frequency
Counter

Reg. $130.00

= Measures all 4
transmitier output ¢
characteristics. »

= SWA = Modulation

___—\Portable VOM Re cireuit Box
\/—“\ Mahe g RC Circuit Box

\ J) =20 Kil VDC

}-—3-- ~ "\ =10 K2 VAC
) \. ", $1995

= Motel VM520

Model 1827

TELEPHONE

DEVICES™ onhore A

¥ a2 a =

A [ —
8 ,.j“ —g (=)
=7

E‘lU(FiiInPHONE
ordless

Telephone /Cj
System H

= Model 1550 .
| Reg 58985 I ) IF\?;:-:ﬂsi Dia
37995 L2

GTE Flip-Phone® ®
53p795 S j&@a

COMTIINIAL STCIALIES CORPORA

Function Generator
s $15795

Proto Board with
-in Power g
Supplies .

= Short-proof

S't 2995 Model PB-203A
Y L

B 1voce: 3001
- 170

= § ranges from 1939 pF to 199.9 uF
= (1% of reading accuracy = Auto  — g
over and under range indication

In-Line Tester | &

Frequency = Power ==

CODE-4-PHONE

95 Model 1400  Reg, 534535

527995 $19995 524995

g5) with $200.00 purchase of merc

Portable Digital
Capacitance Meter

= Measures capacitance from
0.1pF 1o 1 Farad = Resalves to
0.1pF = 10 ranges for
accuracy and resolulion = 4
digit easy-1o-read LED display
= [ 5% accuracy

—y E -

Model 2815

lated

= Rise time 11 705 or

54 95
less = Built-in signal

delay line w Flat

TESpONSE with smaath
rolioff past 30 MHz =
5mV/em vertical sensitivity

Reg. §190.00 Probes included

Call for Discount Prices

~ SORIE Cordless Soldering
Iron $2995
60 WAHL

Thenmal- $9Q95
Gircuit Tester R
Finds faulty components
quickly and easily
Weller'Controlled i
Output Sc»lélte:;!ng Madel WTCPN
ation Reg $77.50
Econo-Lamp $5495
TS g T et =
ension contn N L] age
: Magnifier Lamp

enamel finish m Colors. Red
Yellow Blue. Black, Oyster Precision ground and palished
magnification lens ;4950

White = UL for B0W
Model XL-334A  $ §95 £ model MG10A

Model  Model
800 580

:169°> SPECIALS
= RCA-VIZ —
Super Chro-Bar |\

Model WR-538A
Rep $120.95

% Model 388 58995

= 36 resistors (151}
to 10 Mt2) = 18
capacitors (100 pf to
022 uf)

Reg. 548.95 s4'2-

includes test leads

Model WC 4124

one Answering BSH X-1

4 Pc Standard Starter Kit
Comiale m Two §2] Lamp M

=4
Mode| 1500
Cail Cont
5 Pc Ultrasonic SIFII(" K

s

“Model 820
7l 3%2-Digit DMM
! with LCD Readout

= [1.1% DC accuracy » 0.5
| LD display for high
P\l | readability = 100uA current
| range = 1004V, 100nA. 0.01
41 resolution = Battery life of
over 100 hours = Shielded to
stay accuraie in RF fields =
Low battery waming

Dual Trace 5" 30 MHz _
Triggered Scope B

Model 1479F

Remote Control for
Lights & Appliances

resistance = 10 Amp
AC OC'= 1500V Overloan
= 6KV Transieni

L 1
Simpson 461
Complete with nicksl-
—=| Protection = 2 year cadmium batteries. AG
== battery lite charger adapler, tes!

140, “e 314995

LEADER

Time Base

25 MHz — avzing
Dualeced

with Calibrated
Variable Delay

Model LBO-515A with probes
= 1 usec'to 5 sec bullt-in delay

RF Wide Band Signal

Generator wmode! Ls6-16

= Solid state FET oscillator circuitry =
100 kHz to 100 MHz freg. range = 300
MHz on harmanics

Transistorized
LQFI fg"_'u s 20
Bridge ' MHz Dual

Model LCR-740 -
= Highly accurate 3 digit readout m
Operates on one 9V battery or with AC
adapter » Measures inductance.
capacitance. resistance and loss factor

Trace Oscilloscope
Model LBO-508A with probes

Call for Discount Prices

L85
Speaker =

o ~. B-Track Tape Player with s4 A95
r\;j!"'; r:—'-‘PF\ AM/FM/MPX Radio 55250 g‘PE&dD:]ID-EETR 1493.

CAR STEREO PRODUCTS

In-Dash Car Stereos

Madel C-777 = 20 0z. ceramic magnet
~. Auto Reverse Casselte Tape

~ 2 Miniature High Fidelity
3-Way Stereo Speakers

MINI speakers
AXI

-

@ Player with AM/FM/MPX Radio
E Model CAS-999 57995

Stereo Power Booster 7y
Model POW-40 i it

¥

[ Cassette Tape Player with

AM/FNUMPX Radio
Model CAS-888 35750

sound
Mode!
H <

F-8
56950 pr Aeg. 514595

= Oie Cast Aluminum = Long Throw
Wooler = Soft Dome Tweeter

» Extended Midrange Speaker

= 80-20,000 Hz = 50W. 8 ohms

= AQW stereo

= 20W per channel 32495 li =

= Bass boost

Chess Challenger 7 Portable Oscilloscopes (@
= 7 levels of play 15 MHz A
ey 100 Dual Trace

57995 Triggered

$38Q95 [, Mol WS.215
15 MHz Triggered Miniscope
Model MS-15 Reg 5349 B0 $28995

30 MHz Dual Trace

Triggered Miniscope
Model MS-230 Reg $508.15 549995

CANON Calculator
Portable Printer with
= Adding Machine Tape
o Lt N, Model P10-D
™ %"?"}«) 56998

i 35
i nadale, N.Y. 117
855 Conklin St. Farmi ?u e
= Master Charge N msumzna " comsun
sioan sricard 251 m:h:s £00.00 ..... 500
cob S i00to 75000 ... }ﬁ
 Money Order St o0l 100000 ..o 1000
. “DHGE over 1000.00 s ‘e-lj'és 1;33.
-N?(he;tale residents add appropriate S
1oLl (800)645-9518
FREE in N.Y. State call (516) 752-0050

0861 H390OLD0
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100 W CLASS A
POWER AMP KIT

Dynamic Bias Class A" circuit design makes this
unit unique in its class. Crystal clear, 100 watts
power output will satisfy the most picky fans. A per-
fect combination with the TA-1020 low T.L.M. ste-
reo pre-amp.
Specifications:
« Output power: 100W AMS into 8-ohm

125W AMS into 4-ohm
* Frequency response: 10Hz - 100 KHz
+ T.H.D.: less than 0.008%
+ S/N ratio: better than 80dB
« |nput sensitivity: IV max.
« Power supply: =40V @ 5 amp

T&-JEIO[I KIT

Power
transformer
$15.00 each

PROFESSIONAL
10 OCTAVE STEREO
GRAPHIC EQUALIZER!!

Graphic equalizer have been used for years in sound
studios and concert arenas but were too expensive
to be considered for home use..Now we offer you the
facility at an affordable price. This unit can extend
your control of your Hi-Fi system by minimizing the
non-linearities of the combined speaker/room sys-
tem. Fantastic features as follows:

» 10 double slide controls for two channels

e Cut out rumble, surface noise and hiss

o Minimizes speaker/room non-linearities

» Frequency response from 30Hz to 16KHz

« 10 tone controls plus defeat, monitor and tape
selector.

» Control range == 12dB in 10 octaves (30Hz, 60Hz,
120Hz, 240Hz, 500Hz, 1KHz, 2KHz, 4KHz, BKHz,
16KHz.)

» Operating voltage 117V 50/60Hz.

FACTORY ASSEMBLED UNIT, NOT A KIT

SPECIAL PRICE $117.00 ea

SUB MINI SIZE FET
CONDENSER MICROPHONE

Specification:

Sensitivity: — 65dB = 3db

FEQ. Response: S0 Hz 8 KHz
Output Impedance: 1K ohm max.
Polar Pattern; Omni-directional
Power Supply: 1.5V 10V D.C.
Sound Pressure Level: Max. 120dB
EM4RP $2.50 ea, or 2 for §4.50

NEW MARK Il
9 Steps 4 Colors

LED VU

Stereo level Indicator kit with arc-shape display
panel!!! This Mark |1l LED level indicator is a new
design PC board with an arc-shape 4 colors LED dis-
play (change color from red, yellow, green and the
peak output indicated by rose). The power range is
very large, from —30dB to +5dB. The Mark Ill in-
dicator is applicable to 1 watt - 200 watts amplifier
operating voltage is 3V - 9V DC at max 400 MA. The
circuit uses 10 LEDs per channel. It is very easy to
connect to the amplifier. Just hook up with the

speaker output!
IN KIT FORM §18.50

MARK IV 15 STEPS
LED POWER LEVEL
INDICATOR KIT

This new stereo level indicator kit consists of 36 4-
color LED (15 per channel) to indicate the sound
level output of your amplifier from —36dB ~ -+3dB.
Comes with a well-designed silk screen printed plas-
tic panel and has a selector switch to allow floating
or gradual output indicating. Power supply is 6~
12V D.C. with THG on board input sensitivity con-
trols. This unit can work with any amplifier from 1W
to 200W!

Kit includes 70 pcs. driver transistors, 38 pcs.
matched 4-color LED, all other electronic compon-
ents, PC board and front panel.

MARK IV KIT §31.50

30W--30W STEREO

HYBRID AMPLIFIER KIT
It works in 12V DC as well! Kit includes 1 PC SANYO
STK-043 stereo power amp. IC LM 1458 as pre amp,
all other electronic parts, PC Board, all control
pots and special heat
sink for hybrid. Power
transformer not i
cluded. It produces ultra
hi-fi output up to 60
watts (30 watts per
channel) yet gives out
less than 0.1% total har-
manic distortion between
100Mz and 10KHz.
BATTERY POWERED
FLUORESCENT LANTERN
MODEL 888 R FEATURES
* Circuitry: designed for operation by high
efficient, high power silicon transistor
which enable illumination maintain in a
standard level even the battery supply
drops to a certain low voltage.
= 9" 6W cool/daylight miniature fluores-
cent tube.
» 8 x 1.5V UM-1 (size D) dry cell battery.
= Easy sliding door for changing batteries.
$10.50 EA Stainless reflector with wide angle in-
= creasing lumination of the lantern.

COMPLETED UNIT — NOT A KIT!
OCL pre amp. & power stereo amp. with bass, mid-
dle, treble 3-way tone control. Fully assembled and
tested, ready to work. Total harmonic distortion less
than 0.5% at full power. Output maximum is 60
watls per channel at 8%, Power supply is 24 - 36V

AC or DC. Complete unit. Assembled $49.50 ea.
Power transformer § 8.50 ea.

DIGITAL AUTO
SECURITY SYSTEM

4 DIGITS
PERSONAL CODE!
SPECIAL §19.95

- proximity triggere

* voltage lri%gared

< mechanically triggered

This alarm protects you and itself! Entering pro-

tected area will set it off, sounding your car horn

or siren you add. Any change in voltage will also

trigger the alarm into action. If cables within pas-

senger compartment are cut, the unit protects itseli

by sounding the alarm. 3-WAY PROTECTION!
All units factory led and tested — Not a kit!

A NEW LED ARRAY AND
DRIVER FOR
LEVEL METERS

This series covers a wide range of level indication
uses, output and input voltage, time related change,
temperature; light measurement and sound level. The
problem of uneven brilliance often encountered with
LED arrangements as well as design preblems caused
by using several units of varying size are substan-
tially reduced. 12 LEDs in one bar:
LED ARRAY

GL-112R3 Red, Red, Red $5.50

GL-112N3 Green, Yellow, Aed

GL-112M2 Green, Green, Red

GL-112G3 Green, Green, Green  §$6.50

=
SR ----
2.28" m

KEN YRR

- LED DRIVERS

1R 2406G is an 1.C. specially designed to drive. 12
LED. The number of LED is lineally illuminated ac-
cording to the control vnilage input terminal 21,
Operaling voltage is 9 12V D.C. | $5.35 EACH
DUEL CHANNEL VU METER
P.C. BOARD AVAILABLE AT $4.50 EA.

PROFESSIONAL FM
WIRELESS MICROPHONE
TECT model WEM-16 s a factory assembled FM wire-
less microphone powered by an AA size battery.
Transmits in the range of 88-108MHz with 3 transis-
tor circuits and an omni-directional electric conden-
ser. Element built-in plastic tube type case; mike is
6% " long. With a standard FM radio, can be heard
anywhere on a one-acre lot; sound quality was

judged very good. :

5W AUDIO AMP KIT
- 2 LM 380 with Volume Conlrol

llyyg + Power Suply 6 18V DC

ONLY $6.00 EACH

$16.50 ‘
FLASHER LED

Unigue design combines a jumbo red LED with an IS
flasher chip.in.one package, Operates directly fram.
5V-7V DC. Mo dropping resisfor néded. Pulse ratd

3Hz @ 5V 20mA.

2 for §2.20
BIPOLAR LED RED/GREEN

2 colors in one LED, green and red, changes color
when reverse voltage supply. Amazing!
2 FOR $1.60 °

SOUND ACTIVATED
DISCO LIGHT KIT

Latest design electronic color light organ, with both
sound and line input, the three color lights (not in-
cluded) will change colors with the rhythm of the
music; controlled by 3 ranges, low, middie and high.
Ideal for party, bar, or home entertainment. Max. con-
trolled output 1000 watts per color (3 colors).

Kit includes aluminum cabinet, all electronic parts
P.C. board and transfogmer.

(Color Organ)
$45.50 per kit

TY-23

PROFESSIONAL

PANEL METERS
A. 0-50UA

C. 0-50VDC
D. 0-3ADC  9.00 ea.
E. 0-100VDC  8.00 ea.

=——x=——m Al meters white face with black
Tvoe MU-52E  seales, Plastic cover.

8.50 ea.

LCD CLOCK MODULE!
+ 0.5" LGD 4 digits display - X'tal controlled cir-
cuits « 0.C. powered (1.5V battery) * 12 hr. or 24 hr.
display + 24 hr. alarm set + 60 min. countdown timer
+ On board dual back-up lights + Dual time zone dis-
play - Stop watch function.

NIC1200 (12 hr) S24.50 EA.
NIC2400 (24 hr) $26.50°€A «

ispscjgﬁ 0.5” LED E,S,“,LE:E
ALARM CLOCK MODULE

ASSEMBLED! NOT A KIT!
Features: ® 4 digits 0.5" LED Displays ®* 12 hours
real time format = 24 hours alarm audio outpul
* 53 min. countdown timer ® 10 min. snooze control
SRR (LY $7.00 EACH
i SPECIAL TRANSFORMER
FOR CLOCK

(FREE)

CIRCLE 22 ON FREE INFORMATION CARD

WANT TO BUILD YOUR
OWN BLACK MAGIC BOX
ON TOP OF THE TV FOR

FIRST RUN MOVIES?

We have all the parls including hard to find
UHF variactor tuners and P.C. board.
Call us for more information,

v

)



FLUORESCENT LIGHT
DRIVER KIT
12V DC POWERED
Lights up 8 ~~15 Watt Fluo-
rescent Light Tubes. |deal
for camper, outdoor, auto or
boat. Kit includes high voit-
age coil, power transistor,
heat sink, all other electro-
With Case Only nic parts and PC Board, light
$6.50 Per Kit tube not included!

SUPER FM WIRELESS
MIC KIT — MARK Il

This new designed circuit uses high

FEQ. FET fransistors with 2 stages

pre amp. Transmits FM Range (B8-

120 MHz) up to 2 blocks away and

with the ultra sensitive condenser

>/ microphone that comes with the kit

= allows you to pick up any sound

within 15 ft. away! Kit includes all

FMC-105  electronic parts, 0SC colls, and P.C
$11.50 PER KIT Board. Power supply 9V D.C.

PRESS-A-LIGHT SELF

GENERATED FLASHLIGHT
EXCLUSIVE!! $3.95 ea  Never worry about battery,
~ + Model F-179  because it has none! Easy

3 to carry in pocket and handy

to use. |deal for emergency

light. It generates its own

electricity by squeezing grip

lever. Put one in your car,

boat, camper or home. You

may need it some time!

ELECTRONIC DUAL
SPEA KER PROTECTOR

Cut off when circuit is shorted
or over load to protect your
amplifier as well as your
speakers. A must for OCL

y circuits
KIT FORM
$8.75 EA.

“FISHER’ 30 WATT
STEREO AMP

MAIN AMP (15W x 2)
Kit includes 2 pcs. Fisher PA
301 Hybrid IC all electronic parts
with PC Board. Power supply =
16V OC (not Included). Power
band with (KF 1% =+ 3dB). Volt-

S B
St age gain 33dB. 20Hz - 20KHz

Only $18.50

BATTERIES

PK/$10.00 NICKEL CADMIUM

2 PKS/$19.00
ILLUSTRATED 'j
LESS COVER

Output: 3.6 Veolts @ 3.0 Amp/Hour. Consists of three each,
1:2 Valt *'0' size Nickel Cagmium Cells stacked and plastic
film encapsulated. Tabs are provided at each end for efec-
frical connections. The individual cells can be cot apart if
desired. Rated recharge rate is 30 mA, 14-18 hours. Size
1% dia, 2 7" long. New. Shpg, Wi each pack, 116

“er
‘\t.: SIZE BATTERY PACK

10 C size ni-cd battery in dng pack,
‘ :ues out 12,5V D.C. 1.8 amp per
nur All fresh code, pull-out from

movie cameras. Can be disconnec-

\ ed to use as single ¢ cells. Hard

1o find $15.00 per pack of 10 batteries

ELECTRON'C ALARM SIREN
COMPLETE UNIT

= Ideal for use as an Alarm Unil
i or hookup fo your car back-up to
make a reverse indicator. Light

Output up to 130dB. Voltage sup-
AU-999  §7.50 oply& 12V

SUB MINIATURE

TOGGLE SWITCH

SPST 2 FOR 2.80 SPOT2 FOR 3.20
B AMP 125V AC CONTACT

P,o TRANSFORMERS

2 ALL 117 VOLT INPUT

$8.50 EA.
$10.50 EA.

$10.50 EA.
$3.00 EA.

$3.00 EA.

S0V 4 AMP.
36V CT 3 AMP
48V CT 3 AMP
24V CT 0.5 AMP
18V.CT 0.5 AMP.
12V CT 0.5 AMP $2.50 EA.
5.3V 0.5 AMP $2.00 EA.

REGULATED DUAL

VOLTAGE SUPPLY KIT
4 30V DC 800 MA adjustable, fully regulated
Lw Fairchild 78MG and 79IMG voltage regulator |.C.
Kit includes all electro-

e = nic parts, filter capaci-
. - tors, 1.C., heat sinks
and P.C. board.
. : $12.50 PER KIT

AA SIZE NI-CD SPEcuL SALE

FOR §5.00
RECHARGEABLE BATTERIES
LIMITED QUANTITY AVAILABLE
POCKET SIZE
AM-FM RADIO
TR-945 with
LED TUNING EYE

New design body with see
thru speaker grill

SPECIAL PRICE $16.50 EACH
B

TR-945

POWER SUPPLY KIT
0-30V D.C. REGULATED

Uses UA723 and ZN3055 Power x

TR output can be adjusted from KA

0-30V, 2 AMP. Complete with PC -

board and all electronic parts.

Transformer for Power Supply, 0-30 Power Supply

2 AMP 24y x 2 $8.50 §10.50 each

1.C. TEST CLIPS

Same as the E-Z clips $2.75 = &

~AC POWER SUPPLY

Wall Type Transformer
12V AC Qutput
16V CT AC Output

6V DC Output
12V DC Output

$2.75 EA.
$2.10 EA.
$1.90 EA.

100 MA §1.90 EA.

With 20” Long Leads
In Black and Red Colors per pair

SOUND GENERATOR I.C.
Creates almost any type of sound — gun shot, ex-
plosion, train, car crash, star war, birds, organ ext.
A built-in audio amplifier provides high level output.

Operates from one 9V battery, 28 pin
dip: we supply the datas. §2,.90 EACH m

UNIVERSAL
PROJECT BOARD

All P.C. boards are made from high quality phenolic,
predrilled in different patterns for different purpose.
All boards 1/16" single sided copper. Hole spacing is
standard 0.1". Fits all kinds of |.C. transistors, capa-
citors and resistors. Ideal for school projects, engineer-
ing L'es1qns and ulotutypmg

|l ¢ ' l' ¥ BEL-008

CIRCUIT FIT

"BEL101 BEL202

BEL101 ¥ i §1.75 EA.
SB072 A $1.76 EA.
M-34 v $1.75 EA.
CIRCUIT FIT $1.25 EA,
BEL202 x4 §1.25 EA.
BEL-008 Yatx5Vs"  S1.25 EA.

. ULTRASONIC
*1 4%, SWITCH KIT
“*

Kit includes the Ultra Sonic Transducers, 2 PC Boards
for transmitter and receiver. All electronic parts and
JInstructions. Easy to build and a lot of uses such as

remote control for TV, garage door. alarm system or
counter. Unit operates by 9-12 DC, $13.50

COMPLETE TIME MODULE

0.3" digits LCD Clock Module with manth

and date, hour, minute and seconds. As

549 well as stop watch function!! Battery
and back up light is with the module,

Size of the module is 1" dia. |deal for

use in auto panel, computer, instrument

and many others! §8.95 EACH

SOUND ACTIVATED SWITCH

All parts completed on a PC Board

SCR will turn on relay, buzzer or

tn ger other circuit for 2 - 10 sec.
adjustable). ldeal for use as door

atarm sound controlled toys and

many other Brujects. Supply voltage

§1.75ea. 45V 9V D.C 2 for $3.00

ELECTRONIC SWITCH I(IT

CONDENSER TYPE

Touch On Touch Off

uses 7473 1.C. and
12V relay

$5.50 each

1 WATT AUDIO AMP~

All parts are pre-assembled on a o

mini PC Board. Supply Voltage 6 W

PUSH- BUTTOH SWITCH
N/Open Contact
(555 Color: Red; White, Blue, Green, Black
> 3/51.00
N/Close also Available

50¢ each
LARGE OTY. AVAILABLE

HEAVY DUTY
CLIP LEADS

) 10 pairs — 5 colors Alligator clips on a
22" long lead, Ideal for any testing.
$2.20/pack

FM WIRELESS MIC KIT

It is not a pack of cigarettes. [t is a
new FM wireless mic kit! New de-
sign PC board fits into a plastic
cigarette box (case included). Uses
a condensor microphone to allow you
to have a better response in sound
pick-up. Transmits up to 350 ft.!
With an LED indicator to signal the
unit is on z=FMM2 KIT FORM $7.95

9V D.C. SPECIAL PRICE $1.95 ea.

LOW TIM DC STEREO
PRE-AMP KIT TA-10 20
Incorporates brand-new D.C. design that gives a
frequency response from OHz — 100KHz =0.5dB!
Added features like tone defeat and loudness control
let you tailor your own frequency supplies to eli-

minate power fluctuation!
Specifications: « T.H.D. less than .005% - T.L.M.
less than .005% - Frequency response: DC to 100KHz
+0.5dB + RIAA deviation: ==0.2dB - S/N ratio: bet-
ter than 70dB -+ Sensitivity: Phono 2MV 47K/Aux,
100MV 100K * Output level: 1.3V » Max, output: 15V
* Tone control: bass -+10dB SUHmrEDIe =10dB
15Hz » Power supply: =24 0.5A

it comes with regulated power supply, a!l you need
is a 48V C.T. transformer @ 05 g ¥ T
DNLY §44.50
X'former
$4.50 ea.

SOLID STATE
ELECTRONIC BUZZER

Supply voltage 1.5V - 12V
Ideal for Alarm or Tone Indicator

(*‘. L
Mini size 17 x %" x 3" j:@'%
a

$1.50 eacl

. FORMULA INTERNATIONAL INC., o~

m-«a cm\na:s Send $1.00

For Detaied

unger :su;

18% Catalogue

Minimum o reer 0.00 3 Mevidanis Add % Tax
Phone Orders Accepied on Viia or MC ONLY, NO C.0.D/Stors Mon 10-7 Mon, thru Sat.
12603 CRENSHAW BLVD., HAWTHORNE, CA 20250 f———

PHONE: (213) 3973-1921
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« [213) 6795162
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PROTECT YOUR GAR
AGAINST AUTO THEFT

FLASHING L.E.D.
Litronix FRL-4403

ditfused red lod with bulll

In flashing unit

T1 % packsge -

pulse rate 3hr @ Sv 20 ma.

2for$1.70

ALCO HEAVY DUTY
MINIATURE SIZE TOGGLE

+ Rated: 10 amps @ 120 vac

« Contacts: solid silver S.P.D.T.

» Body Size: W16 din.

$1.50 each specily handis style

RADIO-ELECTRONICS

g

eylindrical body %" high
0

MF|
37/8" long x 11716 dia

‘ — m "::m u.:m
s AXIAL ELECTROLYTIC Pl )| LR
: lronie
—CE—
D15VDC  §1.50 en. 3
mater i

G Balil 2 bickyard uatedits TY recamr fowr bor 1680 TV sty R
4 ity g yom cam o Witk R PAAM IC Now s el A 3-8 amplllry .100VDC  $1.000n.[| = “eriwoa Zlucronm uctiue
21116 long x 1" dlamaler - =
Bl § thentantarm sl Cireatts et talk bk P
) FRNERPO S O0)  courimmanasecars,
A% highx 3" mpe
DUAL 50K SLIDE POT °
linear taper $1.50 sach v POFPE];‘TB;E“E&;‘;LD
Come on, treat yourself—and save money, too. = 14pin styls
Subcribe to Rad¥o-EJectronics today, and make T _;"v‘;‘:f:““”
sytre you gat %II!I of_ttrlg moist l{]tergsting. rnr?st ex- hias ek TMOVRC
citing and authoritative electronics reporting in
any magazine, month after month. Don't miss a 5&’5‘5&&5 POTirevEss ||S 8150 anch 0
single one of the upcoming issues jam-packed with Pola 20s sach | | audio taper LARGE GUANTITIES AVAILABLE

new-equipment test reports, projects to build, ser-

il ¥ " 2244 EDGEBOARD CONNECTOR
vicing ideas, and news of solid state, computers,

TIN SOLDERTAIL .158"x 200"

hi-fi, hobbies and everything electronic. Save iy o 31/2inchiong @ 23/Ainchsice | -
money, too—as much as $5. off the pewsstand NIFTY - LARGE QUANTITIES AVAILABLE
price when you subscribe to Radio-Electronics. TRANSFORMERS $1.350ach 10 for $12.50
Come on, you deserve it—check off the money- WIREWRAP TRICKS 115 volt primaries |
saving offer you prefer on the handy coupon, and PHOTO — FLASH
start enjoying Radio-Electranics every month. CAPACITOR
e e e e e e e e o e o e 1100 MFD 330 VOLTS
Get The Authority—Every Month soKk0 | S
Name (Please print) | / $1.50 Each
- I 3VOLTS @ 200MA. s12s|  3x5” OAKTRON
Ad 6VOLTS @250MA. $1.25
L 128 VOLTS C.T. @250MA. $1.50 SPE‘:,'_(EEM
126 VOLTS C.T. @1 AMP. $2.75
City State Zip A VOLTE G AL e oy 8 QM impedance
LARGE QUANTITIES AVAILABLE
Indicate the offer you prefer: I |
EXTRA SAVINGS Hf you enclose
[ 1 Year—12 issues ONLY $13.00 [ Payment enclosed (send two extra issues per year) | m M(Tnm CO”O
(You save $2.00 off newsstand price.) O Billme : 905 §. Vermont Ave, SEND FOR OUR FREE CATALOG
[ 2 Years—24 issues ONLY $25.00 \ Los Angeles. CA 50006 TERMS
(Save More! $5.00 off newsstand price.) [ Check here if you are extending or renewing your (213) 380-8000 + Quantities Limited
subscription. Store & Warshouse Hours . :!:o-d«m.ou
Extra Shipping: Canada $3.00 per year, all other countries $5.00 per year. lm:r‘i::r“na-y mmusg
o = Callf. Ros. Add 6%
Mail to: Radio-Electronics v « Promp! Shipping

e e s

M. SUBSCRIPTION DEPT., P.O. BOX 2520 BOULDER, COLO. 80322 /

— i S— — — — {— — — — St — —— i s s At i S, i S !ﬂ-—’
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DIGI-KEY

CORPORATION

Clock Kit ¢ Clock Modules ® Closeout
. Bresdboardmg & Testing Devices ®
DK Prod ent * Panasonic ®

Ins
TEX.RS INSTRUMENT! OLD
INTEG.E&IE,PMCJECHES( EDGEBOARD CONNECTORS
300N

800-346-5144

r

Quality Electtonic Components
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USER PROGRAMMABLE FOR:
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HANDLING CHARGES VOLUME DISCOUNT
5 0,003 9.99 Add $2.00%  0,00.3 99.99

5 10.00-525.00 Add 50.75 3 100,00.5249.99

5 25.00-549.99 Add 50,30 3 250,00.5499.99

s 50.00-599.99 . Add 30,25 % 500.00.3999.99

$100.00 & Up Mo Charge $1000.00 & Up

MN 56701

0861 4390100
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1. SENSITIVITY: Superb amplifier circuitry with performance
that can't be matched at twice the price. Average sensitivity

of better than 15 mV from 10 Hz to 500 MHz on every model
and better than 30 mV from 500 MHz to 1.1 GHz on the Series
8010A and 8013.

2. RESOLUTION: 0.1 Hz to 12 MHz, 1 Hz to 50 MHz, 10 Hz

over 50 MHz.

3. ALL METAL CASES: Not only are the heavy gauge aluminum
cases rugged and attractive, they provide the RF shielding

and minimize RFl so necessary in many user environments.

4. EXTERNAL CLOCK INPUT/OUTPUT: Standard on the 8010/
8013 series and optional on the 7010 series is a buffered

10 MHz clock time base input/output port on the rear panel.
Numerous uses include phase comparison of counter time
base with WWVB (U.S. National Bureau of Standards), Stand-
ardize calibration of all counters at a facility with a common

10 MHz external clock signal, calibrate scopes and other test
eqguipment with the output from precision time base in
counter, etc., etc.

5. ACCURACY: A choice of precision to ultra precision time
base oscillators. Our =1 PPM TCXO (temperature compen-
sated xtal oscillatorjand = 0.1 PPM TCXO are sealed units
tested over 20-40°C. They contain voltage regulation circuitry
for immunity to power variations in main instrument power
supply, a 10 turn (50 PPM) calibration adjustment for easy,
accurate setability and a heavily buffered output prevents
circuit loads from affecting oscillator. Available in the 8010 and
8013 series is our new ultra precision micro power proportional
oven oscillator. With .05 PPM typical stability over 10-45°C,
this new time base incorporates all of the advantages of our
TCXO's and virtually none of the disadvantages of the tradi-
tional ovenized oscillator: Requires less than 4 minutes
warm-up time, small physical size and has a peak current

drain of less than 100 ma.

6. RAPID DISPLAY UPDATE: Internal housekeeping
functions require only .2 seconds between any

gate or sample time
MODEL 7010A 800 MHz

period. At a 1 second gate time the counter will display a new
count every 1.2 seconds, on a 10 second gate time a new count
is displayed every 10.2 seconds. (10.2 seconds is the maximum
time required between display updates for any resolution on
any model listed).

7. PORTABILITY: All models are delivered witha 115 VAC
adapter, a 12 VDC cord with plug and may be equipped with

an optional ni-cad rechargeable battery pack installed within
its case. The optional Ni-Cad pack may be recharged with 12
VDC or the AC adapter provided.

8. COMPACT SIZES: State-of-the-Art circuitry and external AC
adapters allowed design of compact easy to use and transport
instruments.

Series 8010/8013: 3" H x 7-1/2" W x 6-1/2" D

Series 7010: 1-3/4" H x 4-1/4" W x 5-1/4"' D

9. MADE IN U.S.A.: All models are designed and manufactured
at our modern 13,000 square foot facility at Ft. Lauderdale,
Florida.

10. CERTIFIED CALIBRATION: All models meet FCC specs
for frequency measurement and provided with each model s a
certificate of NBS traceable calibration.

11. LIFE TIME GUARANTEE: Using the latest State-of-the-Art
LS| circuitry, parts count is kept to a minimum and internal
case temperature is only a few degrees above ambient
resulting in long component life and reliable operation. (No

custom IC's are used.) To demonstrate our confidence in these

designs, all parts (excluding batteries) and service labor
are 100% guaranteed for life to the original purchaser.
(Transportation expense not covered).

12. PRICE: Whether you choose a series 7010 600 MHz
counter or a series 8013 1.3 GHz instrument it will compete
at twice its price for comparable quality and performance.

MODEL 8010A/8013 1.1 GHz/1.3 GHz

| UHz FREQUENCY COUNTER

optowiectronics inc

10 MHz TI R I
10DEL BANBE. LENEBASE B¥ECSENSHIVLIY GATE EeOLITION EXT.CLOCK SENSITIVITY  NI-CAD
oM I10HZ © STABILITY | AGING  DESIGN 10 Hzto500 MHz 500 MHzto1.1GHz  TIMES  12MHz 60MHz Max.Freq. INPUTIOUTPUT CONTROL BATTERYPACK
70104 =1PPM i (3 10 Hz YES NG YES
01094 BOOMHz TR <1PPMIYR TCXO 15 mv NIA 1.1.10 s8¢ 1Hz TH2 (600 MHz) OPTIONAL OPTIONAL
B010A = 1 PPM
y TCXO" . (4) 10 Hz YES YES
010.1A | 11GH: | £0.1PPM <! PPMYR L S0mV ot 1.1.10sec, 'H2 THZ | 1GHz  STANDARD YES DPTIONAL
010,054 = 05 PPM OCcx0" "
80131 =01 PPM TCX0" (4)
10 H2 YES - YES
1 H m z 2
BAA0E S e e CrEpEn AR s 15V athny a1, 7,1 10sec, 'HE M2 13GHz)  STANDARD £ES OPTIONAL
TCXO = Temperature Compensaled Xial Osclllator **0CX0 = Proportional Oven Conlrolled Xtal Oscillator
ERIES 7010A SERIES B010A/8013 ACCESSORIES
7010A 600 MHz Counter -1 PPM TCXO £199.95 #8010A 1.1 GHz Counler- 1 PPM TCXO $399.00 #TA-100 Telescope anlenna with
7010.1A 600 MHzCounter-0.1 PPM TCXO 324995 #8010.1A 1.1 GHzCounter-0.1 PPM TCXO  $450.00 rightangle BNC $ 98¢
IPTIONS #8010.054 1.3GHz Counter- 05 PPM Oven  $499.00 #P-100 Prabe, 50 Ohm. 1X $13.9¢
70-H HandlefTilt Bail (not shown) $2.95 #8013.1 1.3GHz Counler- 0.1 PPM TCXO $§550.00 #P-101 Probe, Lo-Pass
Ni-Cad-701 Ni-Cad Batlery Pack & Charging #B8013.05 1.3GHz Counter .05 PPM Oven  $599.00 Audio Usage $16.9¢
Circuitry Insiallad Inside Unit $19.95 #P-102 Probe, Hi-Z
EC-70 Externa!l Clock InputiOutput $35.00 OPTIONS General Purpose $16.9¢
CC-70 Carry Case - Padded Black Viny| $9.95 #Ni-Cad-801 Ni.Cad Baltery Pack & Charging 54995 #LFM.1110° Low Frequency Mullipliet
Circuilry Instalied Inside Unit X 10, X 100, X 1000 $118.0!
#CC-80 Carry Case - Padded Black Vinyl $ 9.95 For High Resolution of Audio Freqg

5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334

TERAMS: Orders to U.5. and Canada. add 5% lor shipping, handling and insurance (o a maximum of $10.00 Ail other orders add 15%

PAN fallastinn las €300 Clands nedare add 450 shata tas Parsnnal checks must clear before anods are shinped

1-800-327-5912

FROM FLORIDA (305) 771-2051/;



In one year our K40 antenna
has become the largest selling
CB antenna in the world!

1. 1¥'s more
expensive...

$42.5°
@ suggested retail

And when you
pay more,

you expect more!

MORE PERFORMANCE:
The K40 is guaranteed to

transmit further or receive

clearer than any antenna it

replaces. We know it will

We've tested it with 771

CB'ers just like you for one

year.

MORE FLEXIBILITY:
You can fit your K40 to any
mounting surface. It will fit
any vehicle you'll ever own!
Thatincludes choppers, dune
buggies, gutters, mirror
mounts, luggage racks, trunks,
hatchbacks, through roofs,
semis, pick ups and RV's.

MORE QUALITY:
It's not imported. It's not
made in Taiwan, Korea or
Japan. It's American made in
an American town. It's made
with better materials that
cost more and by profession-
al people we pay more. And
we designed it right
here in the U.S.A.

*Including option-
al mounts at extra
cost.

... This
Antenna
is so

DYNAMITE
you receive a...

3. It's proven best!

...Here’s what the leading CB
publications said.

CB TIMES: " .. it's not often that a product bursts onto the mar-
ket scene, dominates and improves CB'ing for everyone. American
Antenna and the K40 are doing it—repeated tests showed the K40
could out-perform the major competitive brands."”
RADIO-ELECTRONICS: "The results of our tests showed
that, in three different positions of the monitoring receiver, the
model K40 equaled or out-perfarmed the competitive antenna.
Apparently, American Antenna's advertising is not merely Madison
Avenue showmanship.”
PERSONAL COMMUNICATIONS: " . . an impressive
95% of the trials, the K40 out-performed the existing mobile anten-
nas. We had to try one for ourselves.
“ . .in every case, the K40 either equaled or out-performed its
competitor.

“No ifs, ands, or buts! The K40 Antenna from American Antenna would have to
be just about the best antenna around.
CB MAGAZINE: "Introduced in October, 1977, the K40 auickly became the
top seller and in mid 1978, became the number one selling antenna in the nation.”

... Here’s what CBers all
across the country said.

ANTENNA SPECIALISTS: ". .. truck driver and CB'er for
10 years .. . 50% further than my M410 '‘Big Momma'."
—J.H. Collett, 207 McFee, Bastrop, LA
AVANTI: "“I'm an electronic technician with a Second Class
FCC license . . . | was able to transmit 70% further and tune
the SWR 75% lower than my Avanti.”
—H.R. Castro, VAB, Monserrante D-67, Salinas, Puerto Rico

PAL: . . . 20% better in transmission and
reception than my 5/8 wave Pal Firestik.”

—dJohn A. Blum, Box 446, Zellenoiple, PA
SHAKESPEARE: " . |'ve been a CB'er for
three years and the K40 is the best I've ever
had. Better in reception and fransmission than
my Shakespeare.”

—H. Bachert, Jr, 15 King Rd., Park Ridge, NJ
HUSTLER: “Compared to my Hustler XBLT-
4, the K40 can consistently transmit 40%
further and the reception was better. The K40 is
the perfect way to complete a CB system.”
—Jerome R. Brown, 7800 S. Linder, Burbank, IL

2. It's made
better...

o i3

(SPECIAL NOTE)

IF YOU’RE A
BEGINNER:

AMERICAN ANTENNA
‘ELGIN, IL 60120 -

<COPYHIGHT AMERICAN ANTENNA 1979

.+« Sold exclusively by w&nieﬁe-'anxw Dealers throughout the U.S. & Canada.
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