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

you can be just as inventive
with an Apple.

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

How Apple grows with you.

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

Expand memory to 64K bytes or 128K bytes. Add an
A to D conversion board. Plug into time sharing, news and
electronic mail services. Use an IEEE 488 bus to monitor
lab instruments. Add 4 or 6 disk drives — the 5%/ 143K
bytes, high-speed, low-cest drive that’s the most popular
on the market.

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

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

More illuminating experiences in store.
You won't want to miss all the Apple products being
introduced at your computer store all the time. Don't let
history pass you by. Visit your nearest
A= Apple dealer or call 800-538-9696.

In California, 800-662-9238. Or write:

‘ Apple Computer, 10260 Bandley Drive,
Cupertino, CA 95014.

apple computear inc.
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Beep F

Doctors use them and so do many busmessmen
The pocket beeper now takes a giant step forward
with the introduction of the own-your-own system.

You're away from your desk in a meeting.
Suddenly your pocket beeper starts beeping.
You pull it out of your pocket, press a button
and you hear your secretary’s voice with a
message.

“Big deal,” you say. “What's so special
about that. There are thousands of pagers like
itinuse.” Yes, but this one is different.

TOTAL CONTROL

In the first place, you own the entire system.
You own the transmitter and the beepers.
Secondly, the system is inexpensive. It costs
less than leasing one traditional beeper for a
year. And finally, it solves the problems that
other pagers can't solve—but more on that
later.

The new Auto Page paging system consists
of a transmitter that sits on your secretary’s
desk. When a call comes in, she presses a
button which sends out a signal to your paging
device. The antenna rests on your secretary’s
file cabinet and plugs easily into the trans-
mitter so there’s no installation.

MAKES NO SENSE

But like many breakthrough products the
Auto Page System has limitations. The system
was designed for office, factory, farm or home
use. So its range is limited to one mile with
voice and two miles with tone.

For doctors who are constantly on the road,
the Auto Page does not make sense. For the
business person, however, who moves
frequently through an office or factory, the
system is ideal.

Instead of using expensive paging or loud
speaker systems, you can locate and
communicate with your staff in privacy no
matter where they are within your premises.

JANUARY 1981

SERIOUS THOUGHTS

You can use up to six different pagers, each
on different channels, and the entire system
with two beepers costs only $395.00.

Once you own the system there are no
further costs. Conventional pagers rent for up
to $25.00 per month so in eight months the
Auto Page System with two pagers would pay
for itelf and from then on your secretary can
literally ‘beep free.’

Each additional beeper costs $75.00 or the
equivalent of a three month lease on the
typical beeper. But you can’t compare atypical
beeper with the Auto Page. The Auto Page ha:
voice transmission. The typical beeper does
not. The Auto Page is a totally personal sys-
tem that can be used anywhere. The typical
beeper must be used near a big city. And
finally, the typical system is expensive—many
times the cost of the Auto Page System.

HERE AND THERE

We suggest that before you decide to
purchase, you experience the freedom and
convenience of personal paging. Order a
system from JS&A on our 30-day trial. Give a
beeper to each member of your staff. See how
easy it is to setup a system (just plug itin). And
then actively use it for a month. If personal
paging is not the most convenient and efficient
way to communicate, return it anytime within
30 days for a prompt and courteous refund.

We've tested our system at construction
sites, in large buildings, on farms, in the
country, with motel operators and several
small businesses. Based on our personal
observations and sales success, we are con-
vinced that the Auto Page System of personal
paging is the future of paging.

WWW akherieaniadimhictary com

JS&A is America’s largest single source of
space-age products—further assurance that
your modest investment is well protected.
Service should not be required for many years
as the Auto Page is totally solid state, but if
service is ever required, just pop your receiver
or transmitter in its mailing carton and mail to
the Auto Page service-by-mail center which
will promptly repair and return your unit.

To order your system, send your check or
money order for $395.00 for a system with two
beepers and $75.00 for each additional beep-
er up to six (Ilinois residents add 6% sales tax)
to the address below. Please add $4 for
postage and handling. Credit card buyers may
use our toll-free number below.

We'll send you a transmitter, antenna,
beepers, one-year limited warranty and com-
plete instructions.

Personal paging and low-cost personal
communications are nicely packaged in a
system that will make your company more
efficient from the very first day you test our
system. Order one for your test at no obli-
gation, today.

JS N\

Dept.PE  One JS&A Plaza
NOrthbrOOk 1.60062 (312) 564-7000
Call TOLL-FREE ........ 800 323-6400
InlllinoisCall .......... (312) 564-7000
©JS&A Group,Inc.,1980
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SC-2 gives
your cartridge
more than
The Finger!

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

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

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

discwasher’

PRODUCTS TO CARE FOR YOUR MUSIC

1407 N. Providence Rd.
Columbia, Missouri 65201
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“Panasonic ColorTV. So life-like,
they play as brllllantly asl do.”

“Whem it comes to watching me, nothing makes me Iook 16-button synthesizer mote ccrtiol. Synthesizer tureng,
bette- than a Panasonic color TV. Every Panasonic, from found in many Panasznic solar Tvs, uses oomput='lech
our 7*(meas diag) battery-operated portable to our big pro- nology. So you can go direct y from the channel you'ze on
jectian TVs, creates a picture that's so brigh:, so sharp. S0 to the channel yOJ wart, withcu® having to go throug ail
colrul, it's realIy life-like. So life-like, - - trechezmels in between.
you'll feel you're at the ballpark with : Eraisate SR A “Iarascric CinemaVision end our

h2- &C cclor TVs make me 0ok
gem Whetherits a 7, 10", 127, 13",

- 13" 25’ 45 or 5-foot Panasonc T/
- (almeas diag), you'll get a pue

. tha's so lie-lke, you'll feel like youre

part o the picture. :

“Thet's way | say Panasonic oolcr
TVsclay es brilliantly as | do.”

me. And what's better than that?

*'ll tell you: The two Panasonic
CinemaVisicn prasection TVs
give wou a picture that's not only life-
like, but life-size. Our new rear
prajection CinemzVision (CT-4500
shown below) puts a 45" screen
(m=2as diag) in a sim, trim body. Now

TI¥ pketuresinused. Cabi y is simuiats cral

Panasonic.

just shg'rly ahead of our tire.

you won't have to liil your room to
ge: aroomful of picture. And you can
contl your CinemaVision from any-
wre= in the room. Becauseithas a
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“Here’s the best
Pl Digd
Multimeters.
Now you can

arry one
home.”

qbout

= -

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

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

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

-lq.

\ 54
—~f

ruggedness and environmental endurance.
And now you can see for yourself at
your favorite electronics dealer why Fluke
DMM’s have become the professional’s
choice the world over.

Series D Handheld Models.

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

D 802: Basic dc accuracy of 0.1% and
conductance for high resistance measure-
ments to 10,000 M2 make this multimeter
a solid price/performance value. $179.*

If your dealer doesn’t carry Series D Multimeters
yet, call this number. We'll be happy to tell you
who does. 1-800-426-9182

WWW amernaoaradiohisgtary com


www.americanradiohistory.com

D 804: A powerful, versatile handheld
DMM with nine functions, 26 ranges, 0.1%
basic dc accuracy and more. Direct
temperature readings in °C with K-type

" thermocouples; peak hold on voltage and

. current functions; even an audible indicator

for instant continuity and logic level
detection. Available January 1981. $229.*

. Series D Bench/Portables.

D 810: By means of a Fluke-built hybrid
converter, this multi-purpose DMM delivers
True RMS measurements of ac voltage and
current with speed and precision. Also

features conductance, 0.1% basic dc accuracy,

an extra 10A range and diode test. $259.*

£

D 811: Same performance features as
the D 810 with the acded convenience of
battery power. Rechargzable “C” size Ni-
Cad batter-es deliver uo to 40 hours
continuousoperation. $£299.*

Series D Accessories.

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

With Series D M ltimeters so easy to
find and economical ta own, Fluke has

made selecting the right DMM much simpler.

This is your opportunicy to own a Fluke.

CIRCLE NO. 20 ON FREE INFORMATION CARD

*suggested US.list price.

For technical data circle no.
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From the world
leader in DMM’s.
Now we've designed
one for you.

®
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NOW CLEANING YOUR OW
DISKETTE HEADS COULD SAVE
SERVICE CALL.
ANDALOT N

YOUA?

The recording heads on your
diskette drives may be dirty—
andthat can cause you a lot of
grief. There s the serviceman
you have to call when the
mach:ne doesn't perform. (You
know how much service calls
cost these days!) There's
machine down-time. Idle data
entry clerks. All the other delays
a crariky macnine can cause.
And that service cail might

At only $1 per cleaning—
t's the best insurance you
cam get.

This fast-cleaning new Scotch
kit comes with averything
you need (ircludirg special

luic, applicator tip, cleamng

diskettes) to-hardle up to
30 cleanings. That's only about
adallar & cceaning.

With the Scotch nead-clean-
ing diskette kit, you could save

not even be necessary.

3M solves the problem

in seconds—-and leaves  hoads are microscopically cleaned
N your heads ,,  without wear, without abrasion.
Compute: Room Clean': This 3M head-cleaning

The Scotch®* head-cleaning  diskeite kit has been evaluated
diskette kit lets you clean the and approved by major diskette

yourself a It more than just a
service call. So try this remark-
able kit today. For the name of

the dealer nearest you, call toll
free: 800-328-1300.
(In Minnesota, call collect:

read-write heads on your drive manufacturers. It's the 612-736-9625.) Ask for the
8" or 54" diskatte drives. In just  best possible way to clean your + Data Recording Products

30 seconds. without any heads: without service calls or Division.

disassembly mess or bother,  machine teardowns. ge‘?g,%"ff; fﬁf’g’ﬁgﬁeﬁzggﬁgg

the heads can be completely B of recording heads. CIRCLE NO. 35 ON FREE INFORMATION CARD

cleansed of dirt, dust, magnetic
oxides—all the things that can
get into your machines every
day. And foul them up.

Just saturate the special
white cleaning pad in its jacket
with the cleaning solution. Then
insert the jacket into the disk-
ette drive and turn it on. Your
machine does the rest. The
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Across My Desk

We're continually inundated by mail,
happily. Some of it contains interesting in-
formation that’s filed for reference or stored
in one’s head for general-knowledge pur-
poses on what’s happening in the broad field
of electronics. Here's a sampling of some of
the latter.

e For the Guinness Book of World Re-
cords, Mitsubishi is now making available a
color monitor that's capable of up to 1,800
lines of resolution, exceeding the old record
of 1,200 lines.

e France has initiated an electronic tele-
phone directory system that gives a visual
displays of telephone numbers sought; entry
is through an alphanumeric keyboard. Re-
ports are that the French phone company
expects to eliminate conventional telephone
directories and phone “information” service
by distributing more than 30-million free
terminals over the next ten years.

e PE reported on cordless telephones in
its December 1980 issue. These are short-
range phones, typically with ranges up to
300 yards. However, there is a long-range
portable telephone that provides nationwide
outgoing-incoming phone service on the
market. Called the “Travel Phone,” from
Travel Electronics, Costa Mesa, CA, it is
available on a lease/purchase plan. $3,895
and it can be yours!

® Video cassettes with three-dimensionai
capability have been released by MCA
(*“Creature from the Black Lagoon™ and *“It
Came From Outer Space”). Special glasses
must be worn, of course.

® The world’s first “‘computerized” mo-
torcycle was announced by Yamaha (Model
SECA 750). Actually, it’s a computer moni-
tor mounted between handlebars that dis-
plays seven functions: sidestand, brake fluid
level, engine oil level, battery level, head-
light, taillight and stoplight conditions, and
fuel condition. If trouble is detected, infor-
mation is posted on an LCD display.

® A third video disc system is trd]y in the
making, as General Electric, Matsushita,
JVC, and Thorn EMI announced formation
of jointly owned companies to launch the
VHD (video high density) disc system in the
U.S.in late 1981.

e A Japanese electronics company is re-
ported to be constructing a factory in which
electronic robots will be used to produce
more robots. Robots are now priced from
$10,000 to $150,000 or more. You can lease
one for about $1,000 per month. There are
only about 10,000 robots in use throughout
the world today, but it’s projected that as
many as 200,000 robots may be sold annual-
ly by 1990.

e The FCC finally made 1ts “Computer

11" decision, one that will doubtlessly affect
the computer business ever after. It gives
total freedom to AT&T to enter the comput-
er field in direct competition with other com-
panies in the computer industry. Conse-
quently, the phone company will now be able
to enter the future, gigantic field that
merges telephone lines with computer tech-
nology for data, advertising, and other infor-
mation. This deregulatory decision has been
castigated by computer industry spokesmen.

Obviously, there's a porpourri of mail that
comes across my desk. This includes reader
requests for circuit redesign for special pur-
poses (sorry, we simply don’t have the people
power to provide such a consulting service),
parts supplier names for specific devices
(again, unless it’s a very special part from
one of our projects that was not offered in kit
form, we cannot generally ferret out who
stocks what in which area), and a host of
others that cannot be considered reasonable
requests. We do handle a lot of mail, but we
caution you to include a stamped, self-
addressed envelope if you wish to get a reply.
Thanks for your understanding.
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NRI will train you at home
to be an electronics professional
in the growing world
of communications.

Learn to service, repair, and install everything from microwave antennas
to two-way radios...from radar sets to TV transmitters.

TV Tape Recorders

> |

Direction Finders, Loran

POPULAR ELECTRONICS
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No other home-study course
gives you such complete, professional
training in so many fields of com-
munication. No other gives you the
actual bench training with kits and
demonstration units specially designed
for learning. Only NRI gives you the
thorough preparation and training
you need to achieve professional
competence in the wide world of
communications.

Learn at Home

in Your Spare Time
Learn at your own pace, right in
your own home. There’s no need to
quit your job or tie up your evenings

w T E

% at your option, you can train with a
¢ fully-assembled forty-channel mobile

Aircraft Guidance &
Landing Systems

Microwave Relay

JANUARY 1981

AM & FM Broadcasting

with night classes. No time or gas
wasted traveling to school...NRI
brings it all to you. You learn with
NRI-pioneered “bite-size” lessons and
proven, practical “power-on” training.

Build Your Own 2-Meter,
Digitally Synthesized

VHF Transceiver

NRI training is “hands-on”
training. You get honest bench ex-
perience as you build and test this
industrial-quality two-way radio and
power supply. You reinforce theory les-
sons as you induce and correct faults,
study individual circuits and learn
how they interface with others. Or,

CB and base-station power supply

“ converter,

You also build and keep for use

= in your work a transistorized volt-ohm

g

SO
¥

" CB Radio

—awaany americadikadinhiziary com

meter and digital CMOS frequency
counter. NRI even gives you special
lessons to get your Amateur License so

= = : ..

you can go on the air with your VHF
transceiver.

FCC License

or Full Refund
In all, you get 48 lessons, 9

special reference texts, and 10 training
kits...the training you need to become

'« aprofessional. And NRI includes train-
— ing for the required FCC radiotele-

phone license examination. You pass
or your tuition will be refunded in
Sfull. This money-back agreement is
valid for six months after the com-
pletion of your course.

Free Catalog,

No Salesman Will Call

NRI’s free, 100-page full-color
catalog shows all the equipment you
get, describes each lesson and kit in
detail, tells more about the many
specialized fields we train you for. It
includes all facts on other interesting
areas like TV and audio servicing or
digital computer electronics. Mail the
postage-paid card and see how we can
make you a pro.

If the card has been removed,
write to:

NRI Schools
McGraw-Hill Continuing
[ Education Center

tj‘ Je 3939 Wisconsin Ave.
Bl Washington, D.C. 20016

1
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EZ 6100)

B Range hold (Model EZ 6100)

B Autopolarity

B Automatic indication, unit
and signs

B Feather touch button to
select AC/DC - Lo M/
function

@ Low battery warning sign

@ Safety fused

EZ6100

DCvV 0-1000 $-Autoranges

ACV 0-600 4-Autoranges

DCMA 0-200 2-Ranges

ACMA 0-200 2-Ranges

{1 0-2000K1} 5-Autoranges

Low Power () 0-2000K1}
4-Autoranges Plus Continuity Buzzer

EZ 6200

DCv 0-1000 5-Autoranges

ACV 0-600 4-Autoranges

DCMA 0-200 1-Range

ACMA 0-200 1-Range

2 0-2000Ks? §-Autoranges

Low Power ()} 0-2000K£2
4-Autoranges

@ Order AWS EZ 6200.. . $105
@ Order AWS EZ 6100

with continuity buzzer
andrange hold ........ $142
@ Order AWS C-30 Ever-
Ready carrying case . ... $20

[0 For ordering information
call toll-free: 800-645-5398

A.W. SPERRY
INSTRUMENTS INC.

The Measurable Advantage.
245 Marcus Blvd., Hauppauge, N.Y. 11787
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Windshield Wiper Control

Thanks for the article on the design of
an intermittent controller for a wind-
shield wiper (August 1980). Readers
will want to know that on some older
cars, the cam-operated brake/park
switch arm is internally connected to the
wiper motor A+ on ‘‘park,” not to the
on-off switch. The return wire on these
cars is in the “‘ground™ or “park’ con-
tact.—P. L. Esmay, Tucson, AZ.

Capacitor Symbols

Why do your magazine's schematic
diagrams show ceramic (and other non-
polarized) capacitors with one curved
plate, indicating a nonexistent polariza-
tion of some mysterious kind?—Clyde
E. Wade, Jr., Little Rock, AR.

We make one side of all capacitors
curved in accordance with the standards
of the American National Standards
Association and the Institute of Electri-
cal and Electronics Engineers. Tradi-
tionally, this curved side is drawn on
the side of the circuit that is closest to
ground potential, whether the capacitor
is polarized or not. If it is polarized, we
add a plus sign to one side to indicate
the polarity.—Ed.

Yocal Analyzer Connections

In “Build a Vocal ‘Truth’ Analyzer™
(April 1980), the second paragraph on
page 70 reads “Connect and solder the
positive lead of B/'s battery connector to
the hole A-pad on the circuit board, the
negative lead to the hole B-pad.”
Shouldn’t the latter connection be to the
pad next to the cathode of LEDI? The
A and B pads are connected together.—
Daniel Narbone, Elmwood Park, NJ.

Correct. The component layout
shows the proper connection.—Ed.

Hams and SWLs vs. OTHB

Regarding the “DX Listening™ col-
umn of September 1980 on the USAF
use of SWBC bands for OTHB radar, |
am a SWL and an amateur operator and
I don’t understand how you think hams
can move around to avoid such interfer-
ence. The ham bands have very few use-
ful kHz at any given time because of
propagation. The broadcast bands have
MHz after MHz that can be used to
handle lots of signals.—R. Damato, Sci-
tuate, MA 02066.

Those “nonvoice™ signals of CW,
RTTY, and facsimile can suffer harm-
ful interference just as easily as voice.
Also, while it may be easy for two or
three hams to change frequency., it is not
easy for regular gatherings of 20 or
more hams on a net to switch. What
happens if OTHB pops up in the middle

WWW akherieaniadimahictary com

of an emergency operation?—R. De-
Mattia, Milton, M A.

Glenn Hauser, our shortwave col-
umnist, is obviously biased toward
SWL, while ham operators favor ama-
teur radio. Our columnists do not neces-
sarily reflect the views of our editors,
some of whom are hams and others
SWLs.—Ed.

Video Paddle Game

“Electronic Games: Space-Age Lei-
sure Activity” (October 1980) presented
a fascinating history of electronic
games, but | wonder if it was correct in
attributing the invention of the video
paddle game to Ralph Baer. Other ar-
ticles have credited the design of the
first practical paddle game to Nolan
Bushnell of Atari.—W. Green, Albany,
NY.

U. S. patent # 3,993,861, Nov. 23,
1976, on digital video modulation and
demodulation, lists Ralph H. Baer as
the inventor and includes 18 claims. He
holds earlier patents relating to games,
too. There's a license agreement for
these patents between Sanders Asso-
ciates and Magnavox and for rights to
sublicense these patents, which other
game makers do—FEd.

A Two-Header

I'm a retailer who just got delivery of
Panasonic’s PV-1400 VCR, reviewed in
your November issue. But it's a two-
head machine, not a four-head one as
you noted.—John Caig, New York, NY.

We're red-faced about this one. We
requested a four-head machine, were
told that there was only one prototype
in the country, and it was finally re-
ceived—the PV-1400—quite late in our
schedule. Tests were made on the sup-
posed four-head machine, which we
discovered to be a two-header when
publicity material was later received.
Panasonic’s four-head machine is its
Model 1750.—Ed.

Cordless Telephones

In the Sampler Table in my article
“PE Examines Cordless Telephones™
(December 1980), the Radio Shack ET-
310 should be listed as Simplex, and it
does not have redial capability.—Jules
Gilder.

Too Much Mistracking

There would appear to be something
amiss with the mistracking diagram
(Fig. 5) in the article “Phonograph
Playback, It's Better than You Think™
(November 1980) since the stylus paths
are clear out of the grooves in some
points.—R. Arata, Merrick, NY.

A printing error caused inaccurate
registry of the colored lines. This threw
the lines indicating the stylus paths out
of place. The colored lines should have
appeared approximately 8 in. 1o the
left.—Ed.

New Price for High-Com II

In your excellent review of our High-
Com Il Noise Reduction System (Octo-
ber 1980), the retail price quoted for the
unit should be $480.—J. LeFevre, Na-
kamichi USA Corp.
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Educator, Entertainer, Accountant.

Your Challenger
Personal Computer.

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

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

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

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

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

Education

The personal
computer is
the ultimate

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

Entertainment

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

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

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

And more:

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

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

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

For a free

catalog and

the name of the

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

010 SCIENTIFIC

1333 SOUTH CHILLICOTHE ROAD
AURORA, OH 44202 » (216] 831-5600
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NEW

Additional information on new products
covered in this section is availuble from the
manufuacturers. Either circle the item’s code

number on the Free Information Card

or write to  the manufacturer  at  the
address given,

Acutex Phono Cartridge

The Model 320 STR by Acutex is a new
phono cartridge that employs a titanium
cantilever and an induced-magnet trans-
duction system. Its VITAL STRm™ 0.3 X
1.6 X 0.5 mil stylus is said to have a sym-
metrical, elliptical contact area and effec-
tive tip mass of 0.5 mg. Rated frequency
response is 20 to 20,000 Hz + 0.75 dB;
separation is 33 dB at 1 kHz and 29 dB at
10 kHz; IM distortion at +6 dB is 1.2%;
channel balance is within 0.5 dB at 1 kHz;
and output voltage is 3.5 mV at S cm/s
and 1 kHz. The Saturn V headshell, into
which the cartridge plug-mounts (no
hardware or electrical connectors neces-
sary) to maintain correct geometry, is op-
tional. $195; Saturn V headshell $20.
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Communications Satellite
Antenna

Vidiark Electronics Development Co. of-
fers a 12-foot dish antenna, the Octa-
sphere, for reception of signals from syn-
chronous communications satellites. Ac-
cording to the manufacturer, the Octa-
sphere has a shallow spherical curvature
(7Ya’" deep at 6’ from the center), an f/d
ratio of 1.25, and focal length of approxi-

Sencore 60-MHz Scope

Sencore, Inc.’s model SC60 “WideBand-
er” dual-trace scope is said to have 60-
MHz bandwidth, and to be usable to 100
MHz. Using ECL logic and differential

mately 14.5'. It has a galvanized steel
frame and a reflector surface of alumi-
num mesh. The recommended base (not
supplied) consists of four concrete pads,
each 12”D X 12”"W X 24"H. The anten-

na can reportedly provide usable signals
simultaneously from all satellites within a
field of view of as much as 40°. A given
satellite is selected by positioning a feed
horn/LNA at the appropriate point in
front of the reflector, which remains fixed.
$750. An optional sheet-metal feed horn
designed to mate to a WR-229 waveguide
is available for $28.
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KEF Loudspeaker System

The KEF Model 303 Series Il is a two-
way loudspeaker employing a 7.9" bass

New S-100 Bus Computer

The Cromemco “System Zero” is an S-
100 bus computer featuring a Z80A, 1K
of RAM, and 3K Control BASIC in
ROM. Three slots are available for expan-
sion. A special version, System Zero/D,
used with floppy disks, features a Z-80A,
64K of fast RAM, and a 16FDC disk con-
troller that permits use of high-capacity
drives storing 390K bytes on a S'4" disk-
ette. The controller has an on-board oper-
ating system (RDOS-2) that enables

reading or writing single-sided, double-
sided, single-density, or double-density
diskettes. Software features a system di-
agnosis for the memory, controller, and
drives. Software support includes RPG II,
FORTRAN, COBOL, 32K Structured
BASIC, 16K BASIC, LISP, and a host of
utilities. System Zero (Model CSO) is
$995; System Zero/D (Model CSO/D) is
$2995.
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amplifiers in the triggering circuit, it is
claimed that sync is reliable with as little
as | cm of true deflection throughout all
settings of the timebase switch. No peak-
ing coils are used in the vertical ampli-
fiers. Rated sensitivity is 5 mV/cm on
both channels; measurement capability is
up to 1.6 kV peak-to-peak with full pro-
tection to 2 kV; and risetime is 6 ns. De-
layed signals permit viewing leading edges
on both traces. Both channels can be sum-
med or subtracted, and the S-MHz vector
(X-Y) response is said to have 3° or less
phase shift. Video sync separators allow
use with video waveforms. $1,695.
CIRCLE ND. 89 ON FREE INFORMATIDN CARD

driver and a 1"’ soft-dome tweeter in a 0.6
ft3 sealed enclosure. Claimed on-axis fre-
quency response is 70 to 20,000 Hz + 3
dB at 6.6'; directional characteristics
within +2 dB of axial response to 10
kHz—+20° horizontal, +5° vertical;
and sensitivity 86 dB SPL on axis at 3.3’
when driven by 1 watt of pink noise.

o

Rated maximum output is 103 dB SPL
typical, power handling is 50 watts of pro-
gram material, and rated maximum con-
tinuous sinusoidal input is 20 V rms from
20 Hz to 2 kHz and 10 V rms from 2.5
kHz to 20 kHz. Minimum recommended
amplifier power is 10 watts/channel and
nominal load impedance is 8 ohms. Rated
system Q is 0.7 and resonance is 68 Hz.
Enclosure dimensions are 20"’ X 10.4"" X
9. Standard finish includes black or
brown base, top, and grille. Optional, in-
terchangeable grille sleeves are available

in a choice of seven colors.
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Miniature Workbench
Vise

The Mini Vise is a small (3" high) vise
designed to hold items being assembled or
repaired. The body of the Mini Vise is
made of plastic, and the 112" long vise
grips are metal. It attaches to a smooth

POPULAR ELECTRONICS
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Beckman brings a

new dimension to hand held
Digital Multimeters

True RMS capability
at an affordable price

Now you can measure the exact power content
of any signal — regardless of waveform. Beckman
delivers the new TECHT™ 330 multimeter with
true RMS capability and many more fine
performance features for just $210.

Unlike most multimeters calibrated to read only
the true power content of sinc waves, the
TECH 330 extends its true RMS capability to
give you accurate readings of both sine and
non-sine waveforms.

True RMS makes a significant difference in
accuracy when measuring switching power
supplies, flyback power circuits, SCR or TRIAC
controlled power supplics 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.

' Measureme;ﬂ Cor;1pari;on Ehart

N Averag_e [ T
Responding Beckman Correct

Aot TECH 330 Reading |

Wavetorms
| {Peak = 1 Volt)

["sine wave
s 0707V 0.707v 0707V

e
| Full wave Rectified Sine Wave

Halt Wave Rectitied Sine Waye
0.382v

Square Wave o T -
1.110v 1.000v

Yriangular Sawtooth Wave . -
! 0.545V l 0577V

1]

You also get 0.1% basic dc accuracy. instant
continuity checks, 10 amp current ranges, a
separate diode test function. 22 megohm dc input
impedance, and an casy-to-usc 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 ¢nough
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
shiclding, 2000-hour battery life, gold switch
contacts, and fewer electronic components
to worry about.

Add another dimension to your world of
clectronics. Visit your Beckman distributor today
for more information on the TECH 330 and
Beckman’s complete line of digital multimeters,
starting at $120.

For your nearest distributor, or a free brochure:
CALL TOLL FREE
24 HOURS A DAY, 7 DAYS A WEEK
1-(800)-821-7700 (ext. 517)
in Missouri 1-(800)-892-7655 (ext. 517)

BECKMVIAN
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computique

TEXAS INSTRUMENTS
electronic calculators

computique

computique

TI-30SP ... ..
TI-355P NEW |
Bus. Anal. | ...,
BA Il Exec. NEW. .
Bus. Card ..
Invest. Anal NEW
55 .

Complete Enhancenients. Peviplierals and Aceessorios

. EWLETT i
TISe L Your KhrR Headquarters
PC100C 169.95 (/’ PACKARD adaqua

TI 58 59 Libracies ... 35.00 e
Speak & Spell . . . 59.95 HP-87 299.95 44.95

Speak & Read NEW .. CALL HP-92 399.95 HP 32E 54.95

. : HP.97 . 584.95 HP33E 73.95
TI5142 NEW Speak & Math NEW . CALL
TI808'41T NEW . 62,95 Lang. Tutor NEW . 169.95 RS aCINEW 89.95 HP3/E R

HP-34C NEW ... 124.95 HP38E . 104.95
T1-58C 104.95 Home Comp. 99/4 .. 499.95 HP-38C NEW .. 124.95 HP41C NEW CALL

HP-85 NEW CALL

(800) 854-0523
TOLL FREE (Outside CA)

Fz/s/ = IMAGINATION MACHINE ... 49500 CHESS CHALLENGER ‘7" 99 95
agooric computer | N 999.95 800 (16K) STARTER SYSTEM .. .899.95
@orpicyy APPLEIIINEW CALL  Atap 1000 109.95
6200 NEW EXECUTIVE . 9995  CODE-A-PHON 1750 NEW 269.95
5813 NEW SCI PROGRAMMABLE . 34.95 E
PYRRES 0100 NEW LCD ALPHANUMERIC. 83,95  mam 1y

] 5102 NEW FIN. PROG . 79.95 iia CONTROLLER COMMARND. 33.95

e MEMOUNE T g 153-3? ALSO: CANON, TOSHIBA, NSC, SEIKO, MATTEL,
CAS|0' MOl ot ¥ PEARLCORDER, ITT, GTE, AND MANY OTHERS.
FX 68 27.95 ALL AT GREAT PRICES!!

WE WILL MEET OR BEAT ANY COMPETITOR'S ADVERTISED PRICE ON MOST (TEMS IF HE HAS THE MDSE. ON HAND
VISA. MASTERCARD. MONEY ORDER, PERS CK. (14 WRKG. DAYS TO CLR.}, COD ACCEPTED, MIN. $4 95 SHIPPING U.S.A
AIR ON REQST  CAL. RES. ADD 6% SALES TX. ALL MDSE SUBJ. TO AVAIL. PRICES SUBJ. TO CHANGE, SEND ORDERS TO
3211 £0. HARBOR BLVD

S Computiqu

MAN & PHONE

ORDERS OMLY
NEWPORT ANAHEIM W, LOS ANGELES LAWNDALE TARZANA PASADENA MID WiLSHIRE BREA
{7141549-7373 (714)738.7775 (21318200423 (213)370.5795 (213} 705.7507 (213} 795-3007 (213)385.7777 {714) 980 6600

PROFESSIONAL DISCOUNTS
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(714) 549-7373
INFORMATION LINE

(800) 432-7066
TOLL FREE (Within CA)

TIMER NEW 59.95

WRITE OR CALL FOR
FREE CATALOG

Melntosh

STEREO CATALOG
and FM DIRECTORY

Get all the newest and latest information on the new
Mcintosh catalog. In addition you will receive_: an FM sta-
tion directory that covers all of North America.

Mcintosh Laboratory, Inc. PE I

East Side Station P.O. Box 96
SE“n | Binghamton, N.Y. 13904 I

| NAME |
| ADDRESS .
| ciTY STATE_ 2P|

ODAY!

If you are in a hurry for your cataiog please send the coupon to Mcintosh.
For non rush service send the Reader Service Card to the magazine.

CIRCLE NO. 39 ON FREE INFORMATION CARD

WWW amernaaaradiohisetary com

—_new products____

surface by means of a vacuum-grip base.
$2.95. Address: Heart's Desire, Box 4763,
San Diego, CA 92104,

Front/Back
Radar Detector

Leisure Time Development Associates an-
nounces availabiity of the Radar Intercept
radar detector. Manufactured by JR Mi-
crowave Systems, the Radar Interceptisa
dual-band (X and K) radar receiver that
is said to respond to signal sources either
in front of or behind the vehicle in which it
is installed (or both). It can be mounted
on the vehicle's sun visor and is activated
when the unit is rotated to a vertical posi-
tion. The dual conversion receiver has a
rated sensitivity of —107 dBm/cm2on the
X band and —90 dBm/cm? on the K
band. Its antenna has a rated gain of 11
dBi, a horizontal beamwidth of 50°, and a
vertical beamwidth of 25° on both X and
K bands. Size is 5.7'W X 3.3”H and
1D, and itdraws 225 mA at +12t0 +16
volts. $279.95.
CIRCLE NO. 92 ON FREE INFORMATION CARD

Micro Seiki Belt-Drive
Turntable

Micro Seiki’s new Model MB18 is a semi-
automatic, belt-drive turntable with a
low-mass straight tonearm and a detacha-
ble carbon-fiber headshell. It incorporates
a servo-controlled motor whose speed can
be adjusted over a range of *5%. A
strobe is included to facilitate accurate
speed adjustment, and soft-touch push-
buttons allow the user to select an operat-
ing spced of either 3313 or 45 rpm. The
turntable’s base is ebony finished and has
feedback-suppressing feet. Rated wow
and flutter is less than 0.03% and S/N
greater than 73 dB. $275.
CIRCLE NO. 93 ON FREE INFORMATION CARD

(Continued on page 18)
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(Good music never dies. Unfortunately, a lot of cassette tapes do.

At Maxell, we've designed our cassettes to be as enduring as
your music. Unlike ordinary cassettes, they're made with special
anti-jamming ribs that help prevent tape from sticking, stretching
and tearing.

And Mazxell cassettes come with something else you won't fmd
on most others. An unconditional lifetime
warranty.

So if you'd like to preserve your old
favorites for the years to come, keep them in
a safe place. On one of our cassettes.

N -
Maxeli Corporation of America, 60 Oxford Drive, Moonachie, N.} 07074, o
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AMERICA'S
BEST SELLING
SCANNER
JUST GOT
EVEN BETTER.

Look what you get with the
Bearcat 210XL Exciting. new
spaceage styhing No-crystal.
pushbutton tuning. New, 18 chan-
nel, 6-band coverage of over 6000
frequencies And features like 2
scan speeds Automatic Squelch,
Search. and Lockout Direct Chan-
nel Access Selective Scan Delay.
And much more There's never
been a Scanner like the Bearcat
210XL

8nng home all the real excite
ment of scanming and save'
Bearcat 160 features a smooth
keyless keyboard for al controls
including volume and squelch Has
5-band 16 channe coverage
Prionty Selective Scan Delay
Automabc Lockout and Search
Andmuch mare Bearcatis number
one in scanming

“TAKE IT FROM A
SMART

Add $6.00 per scanner for U.P.S. ground
shipping in the continental U.S. or $12.00
for U.P.S. air shipping. Send your cashier's
check or money order to our address
below or order by phone if you have a
Visa or Master Charge card. Order today!

™

Ml COMMUNICATIONS
ELECTRONICS™

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

Micro Bus Design System

Bishop Graphics has announced its new
“E-Z Bus” design system, intended to aid
in design of microprocessor interface cir-
cuits. It consists of bare, shaped, and
drilled circuit boards, pressure-sensitive
copper foils in a variety of shapes that
adhere to the bare circuit boards,
wrapped-wire sockets, and related compo-
nents and hardware. The bare circuit
boards or “E-Z Bus Cards™ are available
in configurations that are compatible with
the Apple II, Commodore PET, Super
KIM, TI 980, Altair 8800, IMSAI 8080,
DEC, Heath, Motorola. Intel SBC80, Na-

tional BLC80, and S-100 systems.
CIRCLE NO. 94 ON FREE INFORMATION CARD

Frequency Meter/Puise
Generator

The Sinclair Thandar Model TF-200 fre-
quency meter is battery-operated and has
an 8-digit LCD display. Low-frequency
input range is from 10 Hz to 20 MHz with
a sensitivity of 10 mV; high-frequency in-
put range is from 15 to 200 MHz with a
sensitivity of 30 mV. The unit also has a
totalizing mode to 20 MHz, five gate peri-
ods from 0.01 to 100 seconds, an external
dc input jack, and a rear-panel jack for an
external timebase. Internal crystal oscilla-
tor stability is better than =3 ppm from
18° to 28°C. $394. The Thandar Model
TG-105 Pulse Generator operates with
pulse widths from 100 ns to 10 ms, and
repetition rates from 200 ns to 20 ms. The
output automatically goes to ground if the
selected pulse width exceeds the period.
Additional controls include external or
manual trigger, free-run mode, and in-
verted output. Outputs include sync, TTL
(fan-out of 20), and a 50-ohm output ad-
justable from 0.05 to 5.0 volts. $219.
CIRCLE NO. 95 ON FREE INFORMATION CAKD

Videocassette Eraser

Bib announces its new Model VE-3 Video
Cassette Eraser, a handheld, line-powered
device designed to quickly and thoroughly

nangs e oriomenaaliobh ko s s o

erase previously recorded video cassettes.
It is said to generate magnetic flux density
of 2420 gauss at a distance of 18" and to
have a built-in thermal cutout to ensure
operating safety. A pushbutton switch ac-
tivates the eraser circuit. $47.50.
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Double Track/Density
5Y4" Disk Drives

Shugart Associates has announced two
new 5.25-inch disk drives having 96 tracks
per inch. The SA410 (single-sided) and
SA460 (double-sided) drives feature un-
formatted capacities of S00K bytes and
1M byte, respectively, using double-densi-
ty recording. The drives incorporate heli-
cal cam V-groove leadscrew for head posi-
tioning to improve access time, a single-
point ball follower to minimize hysteresis
and friction, and a fast-starting dc spindle
motor to allow the drive to be shut down
when not in use. Track-to-track access
time is 6 ms. An integral tachometer for
speed control, ““‘door open or disturbed”
signal, and an active “in use” indicator
are provided. Rated performance includes
transfer rates of 250K bits/s for double-
density, average access time of 160 ms,
average latency of 100 ms, 1 soft-read
error per 10° bits, 1 hard-read error per
102 bits, and 1 seek error per 10¢ bits.
$325 for the SA410; $400 for the
SA460.
CIRCLE NO. 97 ON FREE INFORMATION CARD

Solar Controller
Differential Thermostats

Wolfway Product Consultants Inc. an-
nounces availability of two differential
thermostats for use in solar-heating and
hot-water systems. The company offers
Standard and Professional Models in as-
sembled or kit form. Each model employs
a 10-ampere triac that energizes a motor
or some other load when two remote sen-
sors detect existence of a given differential
temperature between the medium in a so-
lar collector and that in a storage tank.
Assembled units have a preset triggering
differential that can be readjusted. The
Professional Model includes a 0° to 100°
C dual-range analog thermometer, three
additional sensors and input jacks so that
additional points in the system can be
monitored, plus an alarm circuit that can
monitor any of the five sensors. Both mod-
els are housed in plastic cases with alumi-
num front panels. Professional Model

POPULAR ELECTRONICS
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Watch technology may never be the same.

Meticulous precision—thanks to the
science of guartz—is now a remarkably
common virtue. Alarms and stopwatches are
turning up in more and more timekeepers.
Even calculators have begun to find a place
on people’s wrists.

But the fact remains: all this available
genius has never appeared in one under-$200
timepiece—until now.

Introducing the new Megasonic calcu-
lator alarm chronograph. Only $89, and
only available through The Sharper Image.
A world exclusive: keys that talk back.

Megasonic engineers have come as close
as anyone can to building an error free
calculator.

First, they recessed all
twenty keys. Meaning you
can perform calculations
with any pointed object—
pencil, ball-point pen, even §
a felt tip pen—without slip-
ping. And every key is metal
reinforced, making it vir-
tually impervious to wear.

Next, they went to the
trouble of backing the
entire keyboard with elec-
tronic sensors: every time
a key is touched, a short
beep tone confirms the
entry. Audibly reassuring
you that every number has
been entered correctly.
(No other wrist calculator,
regardless of price, pro-
vides this feature.)

By the way, this electronic mathematician
gives you the usual four functions—and a lot
more. Like automatic discounts, mark ups,
percentages, powers, reciprocals, and a full
ﬂoatmg decimal. Plus a time disp ay that's

always visible, even during calculations.

Megqsomc teatures the worid's turst sensor-
touch wrist calculator, a musical akarm, a
stopwatch and more. Dual display gives you
constant time readout—even during calcu-
lations, stopwatch mode, alarm or date.

The orchestra that never forgets.

Megasonic's wake up/appointment alarm
is equally extraordinary.

Instead of annoying beeps, it attracts
your attention with a musical masterpiece:
Schubert’s The Trout. And if you wish, this
orchestral wonder will repeat the alarm
every 24 hours—automatically.

You can also choose to have every
hour punctuated with a two tone chime,
on the hour.

And armed with a quartz crystal vibra-
ting 32,758 times a second, this uncompro-
mising chronograph delivers a host of other
timing treats. Like 15 second-a-month accu-
racy. A day/date calendar. A 1/100 second
stopwatch, with lap times,

. reset, and a beep to con-
< firm stops and starts.
There's even a choice
7/ between 12 or 24 hour
time format—ideal for
travelers.

Incidentally, you'll tind
all these features squeezed
into a profile that's slimmer
than a lot of conventional
watches.

Great expectations.

You expect a lot from
The Sharper Image. The
watches we've introduced
| over the last few years are

among the most talked
about in America.

And we expect just as
much from this Megasonic.

In addition to exceptional skills, it re-
veals the kind of dedicated detail found only
in the most patiently engineered timepieces.
The fully adjustable, solid stainless steel
bracelet, for example. And the scratch-
resistart, tempered mineral glass crystal.

In fact we're so confident you'll share

our enthusiasm over this new calculator
alarm that we're backing it up with an
unusual triple guarantee.

First, the included factory warranty:
limited one year parts and labor (in the rare
event that repair is needed, you'll find this
service-by-mail feature extremely convenient).

You'll also have the opportunity to
decide if Megasonic is right for you. If not
delighted, return it within two weeks (in new
condition, please) for a prompt and cour-
teous refund, including delivery charge.

You must be satisfied.

Lastly, a third guarantee to introduce
Megasonic to America—and give your invest-
ment even more protection. If this timepiece
should fail for any reason (other than water
damage, crushing, or deliberate abuse),
return it to us within 90 days of receipt
for a new replacement. Without charge.
And without delay.

Megasonic comes with battery in place,
full instructions and gift box. But initial quan-
tities will be limited, so call now to ensure
early delivery. And take advantage of all the
genius the art of microelectronics has to offer.

ORDER TOI.I. FREE
i = .. - R
Ask for product #325. Credit card
. holders use our toll free number below. Or
send check for $89 plus $2.50 delivery.
Add $5.34 sales tax in California. And
: please mention this magazine.

800 227-3436
In California 800 622-0733

THE SHARPER IMAGE

260 California St.

San Francisco, CA 94111
(415) 788-8880

© 1980 The Sharper Image

PUTANALARM, A STOPWATCH
AND A CALCULATOR ON YOUR WRIST.

FOR JUST 589.
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new products

$144.95 assembled, $99.95 in kit form;
Standard Model $74.95 assembled,
$49.95 in kit form. Wolfway Product
Consultants, Inc.,, R.D. 1, Box 1135, Ta-
maqua, PA 18252,

e S = )
Bidirectional Printer

The Qantex (Div. of North Atlantic In-
dustries) Model 6000 is a serial dot-
matrix impact printer having 136-column
capacity and a printing speed of 150 char-
acters per second. Using a 9 X 9 matrix,

full lower-case descenders are provided.
The printer also provides the capability of
underlining. Other features include “look
ahead” logic that decides whether a line
goes from the left or right, a Centronics-
compatible parallel and serial RS-232
1200-baud interface, and a 240-character

QOMEGA DIRECT TO THE PUBLIC

SALES WHOLESALE COMPUTER PRICES
12 Meeting St., Cumberland, R.I. 02864

RS

TR
il

1-8K plug in |

RAM Module | 8" Diskettes
|

FREE : FREE

e — = CE e =)
et B0 ($124.95 value) RS0
an o | Model Il - $3449
0 “—“——1‘————————4-———————————:—h—_——
| [_eas ] I
i 1 Apple Tape I 3
Recorder | Microsoft Basic
| for only
i s $162.50 . 2
e FREE : INTERTEC SUpt RERATRY
16K - 999 (%40 value) | gfﬁ m ) 2§$3~£

(Reguiar or Plus)

M T I | —

\—//NEW!

ATARI 825
PRINTER — %949

S
o ———

Atari Interface : Statistics Pak /
Module | c or
arrying case
e | pnliny
FREE | FREE \\ \
(595 value each) L

$ \\ - 4
(521995 value) | HP-85 — $2899;

— - — e — e —— — — — —— —— —— — — e — —— — G — e e — - -

APPLE I DISK ¥ 1 Box (5 Pes)y EPSON MX80 / \
; s W . | 80 Character, 9x9 Dot Matrix #/ ==
e - DISkEE_ | Roll & Pin Feed Printer =

NEC Spinwriter | for your Apple, TRS-80

|
55300r5510 | SOROCIQ120 | or Commodore 5509
$2449 | 3699 FREE
_________________________ Interface to

OKIDATA MICROLINE 80 — $529 Your Computer

QMEGA OFFERS THE BEST DELIVERY AND PRICE ON:

APPLE e ATARI e TRS-80 MODEL Il ® INTERTEC e l/y
T.1. 810 ¢ HEWLETT-PACKARD-85 ¢ SOROC e 8’
COMMODORE e NEC ® QUME e CENTRONICS OC

QMEGA will try to match any current advertised price with similar purchase conditions.

IMEGA sells only factory fresh, top quality merchandise to out customers.
Before you buy anywhere else — be sure to call QMEGA Sales Co.

TOLL FREE 1-800-556-7586

OMEGA ships via UPS, truck or air. COD's, VISA, Mastercharge accepted.
"A member in good standing of the Better Business Bureau.”

TELEX: 952106
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buffer. The printer can accommodate pa-
per from 2" to 171/2" wide. It can print up
to six multi-part forms and incorporates a
vertical form control. There is also an im-
pression control, 96-character ASCII set,
and an out-of-paper sensor. It uses a car-
tridge ribbon. $1,395.

CIRCLE NO. 98 ON FREE INFORMATION CARD
L e e
Pioneer AM/FM Stereo

Receiver

Model SX-3500 by U.S. Pioneer is an
AM/FM stereo receiver with rated output
of 20 watts per channel continuous into 8
ohms from 20 to 20,000 Hz with no more
than 0.05% THD. It has a 12-segment,
two-channel fluorescent output-level indi-
cator, an AM signal-strength/FM center-
channel tuning meter, and an “AM Ster-
€o” output jack that provides a buffered
450-kHz i-f signal tap. Rated IM distor-
tion is no more than 0.05% at continuous
rated output power. Other performance
specifications include 11.2-dBf (2.0-uV)
mono IHF usable sensitivity, 76-dB phono
S/N (A weighted, input shorted), 78-dB
tuner S/N (FM mono at 65 dBf), 35-dB
FM stereo separation from 30 to 15,000
Hz, and 75-dB FM alternate-channel se-
lectivity. Dimensions are 17 1116"'W X 12
16"’'D X 596" H, weight 16 ¥ 1b. $225.
CIRCLE NO. 99 ON FREE INFORMATION CARD

Pocket Digital Multimeter

The A.W. Sperry Inc. Model EZ-6100
digital multimeters feature autoranging
on volts and ohms, 3!2-digit LCD display
(10 mm high), auto indication of units
and signs, autopoiarity, overrange indica-

AWS o i

e =P
6% b e .:

-t

tor, low-battery warning, conventional
and low-power resistance ranges, range
hold, and compact dimensions as well. It
is safety fused on ohms and current
ranges. Power is from two 1.5-volt AA
batteries. Ranges include: dc¢ volts 0-0.2
2/20/200/1k; ac volts 0-2/20/200/600;
ac/dc mA 0-20/200; ohms (normal test
voltage) 200/2k/20k/200k/2M; ohms
(low test voltage) 0-2k/20k/200k/2M.
The Model 6100 also contains an audible
continuity alarm. $135.
CIRCLE NO. 100 ON FREE INFORMATION CARD

POPULAR ELECTRONICS


www.americanradiohistory.com

IDINCWANIAIENR®

AUDIDSTHENCIE,, SERIES

L T L s L Ll At At e A i A A

Record Care, Part 1:

Aqueous Cleaning vs. Organic Solvents

Electron microscopy (Figure 1) shows the principal
cause of record wear: small particles of microdust,
deposited from the air by gravity, are ground along
the record groove by the stylus. Surface noise goes
up. Sound quality goes down.

v

Record etched by dust held to surface by “slick” treatment

Figure 1

Drop of D4 Fluid on record

Figure 2
Figure 2 shows a drop of the aqueous Discwasher
D4 Fluid, literally lifting dust and contamination
out of record grooves. The extraordinarily complex
D4 Fluid uses water pure enough for kidney
dialysis, along with eleven chemically engineered
additives that still results in lower dry-weight
residue than most tap water. This formula is

In some record care products, organic solvents are
used rather than water. Organic solvents such as
ozone-gobbling chlorofluorocarbons, petroleum
distillates (hexane, heptane) and alcohol
concentrates are indeed speedy extractors and
delivery solvents. They evaporate fast. Some
organic solvents can dissolve vinyl stabilizers,
Organic solvents may leave a “slick” looking record
by treating the disc with other compounds carried
in the solvent mix. In doing so, record
contamination may also be dried back onto the
disc in a nice even layer. Dust is often “held” to the
record surface by “treatment”

Record cleaned writh D4 Systém
Figure 3
Electron micrograph (Figure 3) shows a record
cleaned with the Discwasher D4 System. High
technology record care leaves only a clean surface.

amazingly high in cleaning activity, uniquely safe
for vinyl and vinyl additives, and preferentially do h ®
“carries” contamination into the new Discwasher iscwasner
D4 d PRODUCTS TO CARE FOR YOUR MUSIC
pa : Discwasher, Inc., 1407 N. Providence Rd., Columbia, MO 65201
JANUARY 1921 CIRCLE NQ. 17 ON FREE INFORMATION CARD 21
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Miscellany

Digital Recordings and Stress.
Opponents of digital recording have
criticized it on grounds as naive as the
undesirability of “chopping the sound
up into pieces” and as sophisticated as
phase shift caused by multipole anti-
aliasing filters. But when J. Diamond
asserted in a talk delivered to the Los
Angeles AES convention last May
that digital recordings produce symp-
toms of stress in human beings, he
created quite a stir. Diamond sup-
ported his contention by demonstrat-
ing that the extended arms of volun-
teer subjects could be pushed down
more ecasily when digitally recorded
music was played.

By Harold A. Rodgers
Executive Editor

A New Imaging System. Since
the introduction of the Carver Sonic
Hologram, devices intended to en-
hance the imaging of stereo music sys-
tems seem to have caught the fancy of
the public and designers alike. The
latest entry to this relatively new mar-
ketplace is the Model IR2100 Image
Restoration Control from Sound Con-
cepts, available at a suggested price of
$250. Here is the manufacturer’s de-
scription of the circuitry: “Previous
units delay, rolloff, invert and cross-
couple each channel into the other.
The resultant comb filtering of the
frequency response is maximized in
the center where the (cancellation)

IMAGE
LEVEL
CALIBRATION

[ B . :
o ./i st B 5

VOLUME
) .
cin [ wixen |
E—— 4 % k]
| | 7]
toutd i
L .
— 1) COm
P — '> e
|
[
— e A
R IN MIXER
——— v
A o
R OUT ¢ 4

Fig. 1. Block diagram of the Sound Concepts Image Restoration Control.

Dissatisfied with the methodology
used in the demonstration—notably,
the lack of controls, the criterion for
stress, and the fact that the test was
not even single-blind—Nelson Mor-
gan, now of National Semiconductor
attempted to duplicate Diamond’s re-
sults with a more carefully designed
experiment. He reported his findings
in a letter to the editor, published in
the September J4ES. Morgan used
galvanic skin response and basal skin
resistance as criteria indicative of
stress, and had musical examples that
were identical except for the way in
which they were recorded. Analyzed
statistically, Morgan’s data show no
correlation whatever between digi-
tally recorded music and stress. That
leaves digital sound in the small cate-
gory of pleasures that are not bad for
one’s health.

22

process is least required and the un-
even response most noticeable. By
processing the directional information
only (L-R signal), the [IR2100
achieves the image expansion and fo-
cus with minimum side effects. Since
the lower frequencies are predomi-
nantly monaural (sic], they are not
processed or accentuated by the
IR2100, and a highpass filter removes
rumble which is a vertical or L-R sig-
nal. It is also possible to raise the
image level and substantially amplify
the correction signal to enhance the
spaciousness of particular recordings,
whereas doing that with conventional
techniques would make them sound
more monophonic. The complementa-
ry nature of the circuit also tends to
keep the combined response of the two
channels flat even at the extremes (of
frequency).” A simplified block dia-

WWW akmrerieaniadiahistary com

gram of the unit is shown in Fig. I.
The device is housed in a box small
enough to be hand-held that is con-
nected to the TAPE or EXTERNAL PRO-
CESSOR loop of the system control cen-
ter and to its own ac-adapter type
power supply by a long “umbilical”
cord. Protruding from the box are
slide controls for VOLUME and IMAGE
and a rotary control for CALIBRATION.
A two-position switch bypasses the
unit when the enhancement is not de-
sired. Two LEDs are used: One is near
the volume control, which is always
active, and is on when power is sup-
plied to the unit; the other shows when
the image enhancement is in use.
Setting of the CALIBRATION de-
pends on the distance between the
speakers and the location of the listen-
ing position with respect to the plane
of the speakers. Instructions for this
adjustment are spelled out in the
manual. Once the CALIBRATION is cor-
rectly set, the user can adjust VOLUME
and IMAGE (the level of the correction
signal) without ever leaving his chair.
This is important, for the optimum
corrected image occurs only at the lis-
tening position for which the unit is
calibrated. )
To examine the workings of the sys-
tem in more detail, refer to Fig. 2. We
see that the signal arriving at the left
ear is that from the left speaker, L,
plus a delayed signal from right chan-
nel R’ that because of its greater path
length is somewhat weaker. The rela-
tive attenuation of the right signal is
When the corrective signal is ap-
pfied to the two channels in advance
with the relative attenuation a, as
shown in the diagram, the signal alge-
bra given applies. Note that the prime
(') operator represents a delay and
distributes over a sum in parenthesis.
That is, (L—R)’ = L'—R".
As we can see from the expression
(1) for Ly, the signal reaching the ear

Lo +o, Ly =Ry

SPEAKER

~

(1) Ly =L+0.R

) Lo *o Ly =Ry s a; (Rg —a, Ly - RyW
(LAY

B) L =Ly raly —a Ly~ Ry

and by symmetry
4} Ry =R, +a R, +o’ (L" =Ry

Fig. 2. Diagram and equations
detailing the operation of the
Image Restoration Control.

contains a large number of compo-
nents. When the correction signal is
set to precisely the level that best can-
cels interaural crosstalk, a,=a,, ex-
pressions (3) and (4) apply, and the

POPULAR ELECTRONICS
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Guaranteed to

Waich*

nuipérﬁrm any watch sold

today. .. or costs you nothing!

The Sunwatch; acclaimed as
the most accurate, most
versatile, most rugged
waich ever mada.

These features make all other
waiches chsolstse:

: -:l‘.'_‘\.IF :‘ ,—‘ — : 1=

.

Al

¢ 100% solar-powersd, you never

replace hatteries

® No rasetting of calendar, not even in
leap years

&Hpace age accuracy

Now youll never worry about accuracy again. Because
the Sunwatch will keep you on time for the rest of your
life. (Accurate to within 1 sec. per month.

Salar age efficiency

Miniature solar cells automatically convert sunight,
daylight or ordinary bulb light into usable energy for
storage. The solar cells last virtually forever So youll
never replace a watch battery again.

Programmed for over a century

The bult-in computer on a chip will always display the
correct time date and month. Also, it automatically
adjusts the watch calendar for long and short months,
leap years and its programmed until the year 2100!
Easy to read

The natural side-view display lets you tell the time, day
and date without twisting your arm into an uncomfort-
able pesition.

Numbers always visible

Four varying light intensities are built into the viewing
display, allowing the Sunwatch to adjust automatically
to any light. This means you can always read 1t, even
in the brightest sunlight.

10 Display functions

The Sunwatch is capable of displaying the following
information: hours ¢ minutes * seconds * months © date
«day * leap year * speed calibration * AM/PM indicator
¢ seconds count-off

Extreme accuracy

Unlike other electronic watches using tuned crystals to
contral timing accuracy the Sunwatch incorporates a
unique, programmahble, microcircuit synthesizer to
make it the first watch in history that is accurate to less
than 1 second per month. Thats 5 times more accurate
than the latest quartz Accutron

The Power Source

Tiny silicon power cells, which are constantly being
energized by natural suniight, daylight or an ordinary
light bulb keep the Sunwatch energy storage svstem
charged. Should the watch not be exposed to light, it
will continue to operate for months on stored power
The most indestructible watch in the warld
The warkings of the watch. solar panels, energy cells,
quartz crystal, computer on a chip, etc., are all perma-
nently sealed in a Lexan module. This module is so
unique its protected by U.S. and foreign patents
Completely waterproof

Leave the Sunwatch in salt water for months. Dive with
it in depths up to 750 feet. There are no openings
magnetic slide bars activate all functions. With Sun-
watch's exclusive, permanently sealed Lexan module,
there are no 0" rings or seals to leak.

Quick delivery direct from the manufacturer

[ [ \xY

10 A

Shock resisfa y

You can crash it into a rug-surfaced brick wall at 30
mph with no noticeable effect. Wear it while doing
heavy work, exercise or any strenuous activity
Temperature resistant

Put the Sunwatch in boiling water for 30 minutes,
freeze it in a block of ice for a year. Extreme tempera-
tures will not damage your Sunwatch.

Pressure resistant

There are no air spaces inside the Sunwatch. There-
fore, it is not susceptible to high pressures such as
might be encountered diving to great depths

The perfect watch for a lifetime

Imagine split-second accuracy for the rest of your life.
Sunwatch is a virtually indestructible, beautifully
styled, space-age timepiece, and it's available in three
exciting finishes: Brushed stainless steel, Gold tone
stainless steel, or a Durable black finish on stainless
steel. All Sunwatches come with a matching stalnless
steel band with removable links and adjustable clasp.
Made in the United States

The Sunwatch, designed by Roger Riehl, was being
worn by its inventor nearly a year before the first
electronic digital watch was even available to the gen-
eral public. Since that time constant engineering evalu-
ations and design improvements have been made on
the Sunwatch to incorporate the latest in digital micro-
circuit and solar power technology. Thus the Sunwatch
today represents state-of-the-art electronics technology.
It is built to the same rigid standards practiced by the

manufacturer in creating sophisticated computer micro-

circuits for the U S Government and other major
users of these companents

* A ward about other "Solar Watches”
Roger Hiehl designer of the Sunwatch, states that
there is no other completely solar powered watch on
the market today Claims of solar power by other watch
manufacturers are based on the use of a small solar
cell Due to their limited size, these cells can be proven
in technical terms, to be of virtually na significant value
in extending the life of a watch battery. For this reason,
all other so-called solar watches must have replace
able batteries. The Sunwatchs power storage system,
however, need never be changed and is, in fact. perma
nently sealed to withstand abuse and the elements

CIRCLE NO. 51 ON FREE INFORMATION CARD
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STAINLESS STEEL CASE

oy SEALED MIZRO
P ELECTRONIS
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Unique and memorahle gift

Available in a special gift box [see order form) the
Sunwatch makes an Ideal gift for speclal halidays,
birthdays, graduation, Father's Day, etc. Perfect for
business people, commuters, teachers, athletes and
sporstmen, who require split second accuracy

Free custom engraving

At your request, each Sunwatch will be hand-engraved
with the name you specify

Limited Warranty is your protection

The Sunwatch is covered by a 2 year limited warranty
issued by Hiehl Time Corporation (manufacturers of the
prestigious Synchronar 2100) and included with your
watch. A copy of the warranty may also be obtained
free of charge by writing to Riehl Time Corp, 53 S
lefferson Hd., Whippany NJ 07981 This warranty
gives you specilic legal rights, and you may have other
rights which vary from state to state.

15 Day no risk trial effer

Order your Sunwatch today and use it for 15
days. Then, if you are not completely satis-
fied return if for full money back.

CREDIT CARD ORDERS CALL
TOLL FREE 800-228-2626
Neb. Residents Call 800-642-8777
OR MAIL THIS NO RISK COUPON
r--------——-
RIEHL TIME CORP
| 53 S Jetferson Bd., Dept 44DWhippany, NJ 07381.
Plaass sand me:
__ Brushed Stainless Steel Sunwatches
at $129.95 each
Black Finish on Stainless Steel Sunwatches
at $159 95 each
Gald Tone Stainless Steel Case Sunwatches
at $159 95 each
— 24 Hour (Military Time) $10.00 Additional
Gift Boxes at $4.95 each.
Please add $3.95 per watch shipping and insurence.

!
i
|
I
|
: Enclosed is § Check or Morey Order
I
I
I
|
I
|
1

N | Hesuents add appropriate sales tax’
CHARGE IT (Check One
[] Master Charge (] VISA (BankAmericard

Bank#
Exp. Date

Credit Carg =
Issue Date

Signature

Name to be engraved
Name

Address
City-State. 2p
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DID YOU
HEAR WHAT

YOU’VE BEEN

MISSING?

Listen with an 801 Omnisonic
Imager,” a quantum leap forward
in sound reproduction! n..'.'l

OMNISONIC IMAGERY"™ IS HERE!

Our innovative state-of-the-art electronics
restore the acoustical time-field characteristics
and angular sonic positioning of the original
recorded signal. The 801 analyzes the input
signal and determines relative positions of
instruments and vocals on the original source,
They are then placed about the listening space
creating the physiological sensation of three-
dimensional sound - what we call omnisonic
imagery™ - using only two speakers!*

Sound appears to come from many sources
within the listening space. A common reaction
is to look about for other speakers. And you
don’t have to sit rigidly fixed at a focal point
between the speakers to enjoy the 801!

*2 or more speakers!

LIFETIME WARRANTY!

You get a lifetime warranty on the active
circuitry and one year on all other components
icase and line cord excluded) provided your 801
s used as specified.

Now that you'’ve read all about our
801 Omnisonic Imager™, don’t you think
‘it's time to hear one? If we have
stimulated your interest in
seeking the finest sound
reproduction in the purest

sense, please ask your dealer
for a live demonstration. If you
have any questions, or need

to know the name of the dealer
nearest you, call or write to:

COMNISONIX,LTD.

P.O. Box 430
Northford CT U.S.A. 06472

Call TOLL FREE
800-243-0688

in Conn. Call
(203) 239-6213

Omnisonic Imager™, Omnisonic Imagery™, Omnisonic
Dimensional Sound™, and HBX™ are trademarks of
Omnisonix, Ltd. All rights reserved.

© 1980 OMNISONIX, LTD.

NEW DIMENSIONS IN STEREO AND MONO!

Stereo with an 801 Omnisonic Imager™ creates
a vivid feeling of ‘‘being there”. Depending
upon the source, the system, and the listener,
sound appears to surround you, emanating from
well beyond the speakers, above and below,
near and far. The music is so alive it envelopes
you. it is the sound of the future!

From mono, the 801 creates omnisonic
dimensional sound.™ You can input an AM or
TV scurce (from the earphone jack on your set)
via the 801 and into your stereo system. The
result is a “live” sound with depth and clarity,
as well as separation. Television.sound is vastly
improved with the 801!

RETROFITS TO MOST STEREO SYSTEMS!
Any system with an internal tape loop can
connect to the 801. Component systems can
insert the 801 between pre-amp, other
accessories, and the amplifier. There’s a built-in
tape monitor button on the 801, so you don’t
lose your existing tape monitor facility. The
801 works on any stereo or mono source - FM,
tapes, records, AM, TV. You can record
selections via the 801 and replay them on
conventional home-use stereo equipment.

DON'T MISS:
Highway HiFi Imagery
With The
801-A Auto Unit
Coming Soon!

CIRCLE NO. 44 ON FREE INFORMATION CARD
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number of signal components is re-
duced. However, a delayed version of
the original signal is introduced into
each channel (aL; into L and aR’
intoR). L, and R are the original sig-
nals recorded in the respective chan-
nels. The signals having the coefli-
cients a2 are relatively weak since « is
less than 1.

Since the mixing of a signal with a
delayed version of itself implies comb
filtering, the frequency response for
left-only and right-only signals is not
flat. The location of the peaks and
nulls depends on the setting of the
delay control and the amplitude of the
ripple on the setting of the image con-
trol. On the other hand, for centered
signals, L + R, the correction signal
is zero, meaning that there is no comb
filtering of the center image.

Sound Concepts
Image Restoration Control.

In practice, as the analysis predicts,
the device works best when the delay
and image controls are precisely set.
An alternative method of adjustment,
not mentioned in the instructions,
may be somewhat more convenient.
Disconnect one channel—say, the
right—of the input signal fed into the
Image Restoration Control. Then ad-
just the CALIBRATION so that the
sound comes from as far to the left as
possible. Do the same with the IMAGE
control. These controls interact in
their subjective effect, so the proce-
dure should be repeated several times
for optimum results. Finally, recon-
nect the right channel.

To experience the best performance
the Image Restoration control can de-
liver, the listener must be located ex-
actly at the point for which it is
adjusted. Solitary listening, therefore,
is the main application. The image
produced under these conditions gives
a good impression of depth and of
location of sound sources. It extends
slightly outside of the loudspeaker lo-
cations, though not as far as the image
produced by some other devices of this
general type. However, the residual
comb filtering does impart a colora-
tion to sounds, particularly those aris-
ing at the extreme left and right. Most
often, if the recorded signal contains a
reasonable amount of reverberation,

JANUARY 1981

the effect is slight. And adding de-

layed signals via an outbound delay
“box” and two auxiliary speakers to
the sides or rear of the room tends to
mask the coloration very nicely. O
CIRCLE NO. 104 ON FREE INFORMATION CARD

AUDIOPHILE.

By Harold A. Rodgers
Executive Editor

STrRAVINSKY: The Rite of Spring. Lor-
in Maazel conducting the Cleveland
Orchestra. Telarc DG-10054. This
stunningly recorded disc is a welcome
addition to Telarc’s digital series. The
sound is clean and detailed while re-
taining a good sense of ambience and
perspective. During those passages in
which the winds “play catch” with
melodic fragments, the listener is
made privy to the game—an unusual
privilege, considering the complexity
of the textures.

Part of this clarity is undoubtedly a
result of the manner in which the
work is performed. Tempos seem a lit-
tle more relaxed than would generally
be considered orthodox, which gives
the ear time to digest this elaborate
musical “meal.” On the other hand,
the slower pace robs the work of some
of its compelling energy and drive.
Nonetheless, the essential spirit of the
work remains well intact. Whether
this, or any other one interpretation of
this modern classic, could be consid-
ered definitive seems highly question-
able. Though Stravinsky himself may
have been uncomfortable with the
idea, the work provides ample room
for differing opinions.

SpYro GYRA: Morning Dance. Nauti-
lus NR 9. The stature achieved by
this album in its first release makes
critical comment virtually super-
fluous. Selections from it have re-
ceived so much air play that any jazz
afficionado that does not know it well
must have just returned from a vaca-
tion on Alpha Centauri. On the other
hand, there is a degree of musical ex-
pressiveness and inventiveness that
makes it all sound fresh.

An essential part of the good news
about this album is the quality of its
production. Half-speed cutting ex-
tracts details from the master tape
that one would hardly believe were
there. And if the surfaces are not the
quietest I have encountered from a
jazz disc, they must be awfully close.
Nautilus, on the basis of history, can
expect this disc to be a winner, and
production as careful as this could
hardly detract.

WWW akherieaniadiahictory com

WHAT THEY'VE
BEEN MISSING!

‘. .. In all of my more than 30 years
as an Audio engineer. .. | can at-
test to the fact that the more than
a half million dollars worth of pro-
fessional and ‘super’ audio equip-
ment that | designed and installed
for the Conservatory of Music there,
did not match the results obtained
in using your ‘801’ unit in connec-
tion with a new cassette recorder!’’
H. White, Bradenton, Fia.
Audio Recording Engineer/
Consuitant

‘... A more lively amd spacious
sound which overcame the acous-
tical limitations of the room.”
M. Conroy
B.C., Canada

*[ Would you recommend an 801
to a friend?] Yes and no. Yes, be-
cause it is a really amazing thing
that such a small piece of equip-
ment can do to a system. The
acoustics are a new dimension. No,
because | get a little selfish about
those people whose super-expen-
sive systems now seem to be out-
done.by mine. Let'em eat their
hearts out!!”’

S., Conlon

Ames, lowa

. there isn’t anything I've
heard that improves the sound qual-
ity as much as the 801 does. Espe-
cially for such an economical cost.”
J. Hagen, Milwaukee, WI

‘“On the basis of subjective experi-
ence, | can attest that the Omr:i-
sonic product works quite well. It
seems to remove virtual sound
sources from the plane of the loud-
speakers and distribute them at
various positions in the listening
space, adding a sense of front-to-
back dimension at the same time.
At times, some sounds appear o
come from in back of the listener,
which is a startling effect, given
that sound is being radiated only
from the front. Another effect the
device produces is a greatly in-
creased sense of ambience or ‘spa-
ciousness.’”’
Harold A. Rodgers
Executive Editor
PoruLAR ELECTRONICS
July 1980

What better Holiday gift for yourself
or your friend(s) than the 801 CMNI-
SONIX IMAGER! Call or write today!
(See opposite page.)

® 1980 OMNISONIX, LTD.

CIRCLE NO. 44 ON FREE INFORMATION CARD
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Why the smallest
digital scanner is also
one of the smartest.

We started with very fast, sophisticated mi-
croprocessors. Then we made some highly
complex circuitry very simple to operate. Just
one touch tells the new M400 to monitor any
active police, fire, weather and emergency
frequency in your area. That’s a lot of return
for practically no effort. And it makes the
M400 perfect for your home or car.

SRS P N SR S

575 Channels, No crystals.

We’ve preprogrammed 545 channels with
commonly used public service frequencies.
Then we coded the touch sensitive keyboard
with symbols for police, fire, marine, mobile
telephone and weather. So all you have to do
is touch the symbol for the type of activity and
band you want to monitor. The M400 does
the rest. If you want to search for unknown
frequencies, the M400 lets you do that, too.
And for those channels you want to store and
- hear again, you have 30 programmable chan-
nels to use. Plus you can use either manual or

scan modes — whichever is best for you.
We've also set aside a priority channel so you
can monitor your favorite frequency every
second. There’s even a digital quartz clock
and elapsed timer. And the control panel is
backlighted for the best possible visibility —
day or night.

Take all the
action with you.

With the new Regency Touch M400, you can
have all the action, no matter where you are.
It’s the most complete scanner made pri-
marily for mobile* use. And it works just
great at home. So get the small scanner that’s
very smart. At your Authorized Regency
Scanner Dealer.

?&;27
eqency,

Regency Electronics, Inc.
7707 Records Street
Indianapolis, Indiana 46226

*Use of mobile scanners prohibited in certain locales.
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DITORS OF POPU

ODEL AR93, part of Tele-
dyne Acoustic Research’s
“High Tech” series of speaker sys-
tems, is a spin-off of the company’s
widely acclaimed top-of-the-line
ARY9, and incorporates many of its
features. The 93 is designed to offer
the consumer a maximum of perform-
ance at the lowest possible price. To
this end, the cabinet is made of unfin-
ished particle board, painted flat
_ black and covered with a sleeve of
acoustically transparent black grille
cloth that slips over the cabinet like a
giant stocking, and is drawn snug and
stapled at the top. The top and bottom
of the floor-standing cabinet are cov-
ered by black molded plastic plates,
the bottom one including small sup-
porting “feet.”” Input terminals are
concealed under the cabinet.
Electrically, the system is a three-
way design built with four drivers
(two woofers are used). Designed to
be driven to comfortable listening lev-
els by power amplifiers in the 30-to-
60-watt range, the AR93 can safely
handle as much as 125 watts of con-
tinuous musical program material.
Nominal system impedance is 6
ohms.
The AR93 measures 3058 H X
14" W X 10%" D and weighs 50 1b.
Suggested retail price is $249 each.

General Description. An obvious
similarity between the AR93 and the
ARO lies in their use of twin side-fir-
ing woofers at the bottom of the cabi-
net. When the speaker is placed
against a wall, this arrangement elim-
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Yesterday — Remember the first Heathkit
Analog Computer (1957)? Or the Heathkit
ingle-Sideband Transmitter (1958)? How
the Heathkit Multiplex Adapter for
reo reception (1960)?

s brainchildren
include the popular Heathkit All-
In-One Computer,
computer system wi
age, smart terminal, tw
microprocessors — all in
compact unit.

Alsorising fast, the Heathkit Sc
Star,a new projection TV that bri
together the best in video technol
to create the sharpest color picture
ever on a six-foot diagonal screen.

Heath imagination applied to micro-
procsssor electronics created the
Heathkit Weather Computer. It moni-
tors current weather, tracks changes,
stores data — and puts it all at your
fingertips.

Tomorrow — Tomorrow’s brainchild,
like today’s and yesterday's, will combine
the newest and the best in ele ctromcs .
create a new state-of-the-a
On the drawing boards right now are new
designs for amateur radios, audio compo-
nents, computers, color TV's, test instru-
merts and new educational programs —
all ir easy-to-build, money-saving kits.
Thev'll be appearing soon in Heathkit
Catzlogs and at Heathkit Electronic
Cenzers. It's one catalog you don't
wan: to be without.

Heathklf

SEND FOR FREE CATALﬁG

Write to Heath Co., Dept. 010,734
Benton Harbor, M1 49022.

o CIRCLE NO. 26 ON FREE INFORMATION CARC
&
IT YOUR HEATHKIT STORE

In the U.S. and Canada visit your
nearby Heathkit Electronic
. Center where Heathkit products
e 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

W SIS A W Mg I -

W americsatadiehictdy com e
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1

inates the usual mid-bass cancellation
and reinforcements due to the reflec-
tions from the rear wall. In the AR93,
the woofers are 8"-diameter cone
drivers in a fairly sizable enclosure
(1.77 cubic feet, or 50 liters),

Also reminiscent of the AR9 is the
vertical alignment of the midrange
and high-frequency drivers on the
center line of the front panel. The 8"
midrange driver, which takes over
from the woofers at 350 Hz, is housed
in a separate sealed enclosure. At
2,000 Hz there is a crossover to the
tweeter, which is a 114’ cone unit. Its
voice coil is cooled and damped by fer-
rofluid injected into its magnetic gap.

Although the recommended loca-
tion for the speaker is with its back
against a wall, alternate placements
are acceptable as long as both woofers
are at least 2 feet from any wall sur-
face they may face. If the back of the
speaker cannot be placed against a
wall, it should be at least 2 ft away.

The crossover network, despite its
apparent simplicity, aims at perform-
ance typical of more elaborate and ex-
pensive networks. Separation between
the woofers and midrange driver is
provided by a series network in which
the impedance characteristic of each
driver is used to help achieve a 12 dB-
per-octave crossover for its neighbor
with the minimum number of compo-
nents. The high-frequency rolloff of
the 8’’ midrange driver comes from its
own mechanical parameters, without
additional circuit elements; the
matching 6 dB-per-octave slope for
the tweeter crossover is obtained with
a single capacitor.

An additional goal of the design of
the crossover network and drivers was
to provide a reasonably uniform and
acceptably high-impedance charac-
teristic for the system. The rated min-
imum impedance of the AR93 is 4.5
Q, with a value of 6 Q overall.

Another feature that has carried
over from the AR9 (with some modi-
fications) is the “acoustic blanket.” In
the ARDO, this was a layer of acousti-
cally absorbent material surrounding
the middle- and high-frequency driv-
ers to absorb high-frequency side ra-
diation. This energy would otherwise
undergo diffraction at the enclosure

edges and give rise to delayed reflec-
tions, blurring the stereo image and
roughening frequency response. In the
ARD93, strips «f absorbent material
surrounding the tweeter at a distance
of several inches perform a similar
function,

Laboratory Measurements. Far-
field measurements of the output
from a pair of AR93s were made with
the speakers about 3 feet from the
rear wall of the room. Measurements
made with the speakers against the
wall yielded very similar results. Low-
frequency response was measured in
the near field of one of the woofers to
eliminate possible room effects.

Smoothed far-field frequency re-
sponse was quite flat up to about
7,000 Hz, rising slightly at higher fre-
quencies (this is to some degree a
characteristic of our test environment
and instrumentation) and reaching
+5dB at 18,000 Hz. The close-miked
woofer response was flat from about
80 to 250 Hz, sloping off at higher
frequencies as the crossover network
came into play. Low-frequency output
peaked to about +4 or +5 dB at 70
Hz before falling off at lower frequen-
cies at the expected 12-dB-per-octave
rate.

The near- and far-field curves fit
together unambiguously at about 350
Hz, resulting in a composite frequen-
cy response of +3.5 dB from 40 to
20,000 Hz. Considering that the prin-
cipal deviations from flatness were at
the frequency extremes, where they
are most affected by measurement
uncertainties and room acoustics, this
is an exceptionally uniform response.
Tweeter dispersion was especially
good for a cone driver, as the response
curves measured from the left and
right speakers (on the axis of one and
about 30 degrees off the axis of the
other) diverged only moderately
above 10,000 Hz. Tone-burst response
was also very good, showing little sen-
sitivity to frequency or microphone
position changes.

Woofer distortion was measured at
a constant 2.83-volt drive (nominally
1 watt into an 8-ohm load) and also at
a level 10 dB higher (8.94 volts). At
the lower level, the readings were ex-

TABLE I—WOOFER DISTORTION

1watt(2.83Vinto8(Q)

Frequency Harmonic content
(Hz) dB)

Second Third

100 —55 —60
90 —52 —60
80 —48 —58
70 —56 —63
60 —36 —43
50 —34 —36
40 —30 —49
35 —23 —a45
30 —17 —a5

10 watts (8.94 Vinto 8 Q)

THD Harmonic content THD
(%) dB) (%)

Second Third

0.20 —46 —54 0.53

0.27 —42 —50 0.85

0.42 —42 —60 0.85
0.28 —39 —57 1.1
1.8 —33 —44 2.2
2.7 —31 —29 4.5
3.2 —23 —31 7.5
7.1 —17 —30 141
14.1 —13 —30 224

tremely low in the midbass region and
somewhat higher at lower frequen-
cies. When the drive was increased to
the higher level, distortion roughly
doubled. Details are shown in Table 1.
Note that at 30 Hz with a 10-watt
drive, the distortion spectrum is domi-
nated by the relatively benign second
harmonic.

System impedance reached a mini-
mum of about 4.5 ohms at 20 Hz, and
between 100 and 200 Hz. There was a
resonant rise to 10 ohms at 50 Hz and
a broad rise to about 12 ohms in the
vicinity of 2,000 to 3,000 Hz. Average
impedance over the audio range ap-
peared to be about 6 ohms. System
sensitivity, rated at 87-dB sound pres-
sure level at 1 meter on axis from 1-
watt input, was checked with a 2.83-V
random-noise signal in an octave band
centered at | kHz. Measured sensitiv-
ity was 88 dB SPL.

User Comment. In our listening
room, the recommended placement
(against the wall) tended to over-
emphasize the lower frequencies. We
preferred the sound with the speakers
about three feet from the wall. As
with any speaker, some experimenta-
tion is called for before deciding on a
final position.

The AR93 is relatively uncolored in
sound. Its very potent deep bass re-
sponse does not cause heaviness and is
not apparent until the program calls
for it. When we made critical compar-
isions of the AR93 against some much
more expensive, very flat speakers, we
could hear a trace of added brightness
in the AR93. This tended to confirm
the slightly emphasized high-end re-
sponse shown in our measurements, at
least in our listening room. However,
this rise in response was never notice-
able when listening solely to the
AR93, but only in close comparison
with other speakers.

We noted with interest and approv-
al that AR does not provide any user-
adjustable tweeter or midrange level
controls on the AR93. We have usual-
ly found such controls capable only of
degrading overall response. In our ex-
perience, all necessary response alter-
nations are possible via amplifier tone
controls, whose function, in turn, can-
not be performed by driver level con-
trols. To our ears, the AR93 provides
an exceptionally well-balanced, clean,
musical sound, regardless of which of
its suggested placements is used.

Although we were not able to com-
pare the AR93 to other similarly
priced speakers, our past experiences
suggest that it would rank at or near
the top of its price class in overall
sound quality. Its appearance is some-
what stark and utilitarian, but if you
are more concerned with good sound
than a handsome furniture finish, a
pair of AR93 speakers can go a long
way toward providing true high-fideli-
ty sound at moderate cost. o

Julian D. Hirsch
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COMPUTER
BITS

Backup May Be On Your Mind

A S A result of the growing num-
ber of Winchester disks being
used for prime storage in microcom-
puter based systems, a need for
backup has arisen. Numerous manu-
facturers are touting so-called stream-
ing mecthods that employ magnetic
tape. This backup philosophy, unfor-
tunately, offers more disparities than
it does possibilities. Among these are
included:

® [nability of the streamer to ac-
cept data faster than 30 ips (30K
bytes/s). This is primarily for l/a-in.
3M cartridge drives. Drives that em-
ploy !/2-in. reel-to-reel tape are able to
handle fast data rates, but you pay the
price.

® Although the 3M data cartridge
works well in start-stop operations, it
appears to be almost a detriment for
streaming operations. The reason for
this is that in a streaming environ-
ment, even at 30 ips, the tape is travel-
ing at an unusually high rate for its
design. As a consequence, the tape
can lose its tension, causing a flutter-
ing against the head. this produces
both soft and hard errors.

There is an alternative to streaming
tape drives, though, and it is available
now. It is the Corvus Mirror®. The
Mirror permits up to 100M bytes of
removable back-up storage by using a
Panasonic NV 8208 video cassette re-
corder and a Corvus controller. The
Mirror is designed to back up the Cor-
vus [0M byte Winchester drive and
interface to a host of computer sys-
tems, including Apple, TRS-80, S-
100, LSI-1t and Heath H89.

Essentially, 532 byte blocks of data
are sent to the video recorder and, in
the process, are transformed into vid-
eo signal format as shown in the ac-
companying photo.

The advantage of the Mirror over
other methods of backup, including
floppies, is that individual blocks of
data can be searched for on the tape,
with specific portions either updated
or written out to the disk. The only
advantage streamers have over this
device is speed. But speed is relative,
especially when no real product exists
and flexibility is at a minimum.

The Mirror is currently priced at
$790. This is the controller only and
doesn’t include the video recorder,
which the company will sell to you but
recommends that you buy elsewhere.
A Corvus spokesman pointed out that

30

the Panasonic unit is back-ordered,
and lcad times aren’t being given.
Therefore, you might latch on to a less
expensive device and forega the re-
mote control operation. Manual oper-
atton takes only ten minutes of your
time, at the longest, but can save you
around $1000.

By Carl Warren

Get Your System Ready. Those
of you that have a Radio Shack TRS-
80 will want to get your system ready
to run nonmodified CP/M. This is im-
portant if you want to follow along
with the various topics I’ll be discuss-
ing in the next few months.

To update your system, you'll wani

Digital data, transformed by the Corvus controller, looks like
video data with specific attributeS. (Copyright 1980, Corvus Systems)
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ELF Il by Netronics

Featuring

RCA::
COSMAC CPU

Own a powerful home computer system, starting for just $99.95-a price that
gets you up and running the very first night. . with your own TV for a video
display. $99.95 ELF Il includes RCA 1802 8-bit microprocessor addressable to b4k
bytes with OMA, interrupt, 16 registers, ALU, 256 byte RAM, full hex keyboard,
two digit hex output display, stable crystai clock for timing purposes, ACA 186)
video IC to display yows programs on any video monstor or TV screen and §-siot
plug-in expansion bus (less connectors/ to expand ELF Il inta 3 giant!

ELF Il Explodes Into A Giant!

Master ELF iI's $99.95 capabilities, then expand with GIANT BGARD

KLUGE BOARD. .4k RAM BOARDS. . .TINY BASIC. .. ASCIl KEYBOARD.

LIGHT PEN. . .ELF-BUG MONITOR. .. COLOR GRAPHICS & MUSIC SYSTEM
TEXT EOITOR. . .ASSEMBLER.. OISASSEMBLER. . VIOED OISPLAY BOARD
and-

NEW!

16k Static Ram $199.95 plus $2 p&h

Full Basic ROM $149.95 plus $2 p&h
Cassette $79.95 plus $2 p&h

EPROM Burner $39.95 plus $2 p&h

first night-even if
gyer used ag computer bye?(l)lre!

You're up and running with video graphics for just $99.95 —
then use low cost add-ons to create your own personal system
that rivals home computers sold for 5-times ELF I’s low price!

Write and run programs-the

’ve

pre-recarded tape cassettes.
ELF Il Gives You The Power To Make Things Happen!

Expanded, ELF ! can give you more power to make things happen in the real
waorld than heavily advertised home camputers that setl for a lot more money.
Thanks to an ongoing committment to develop the ACA 1802 for home computer
use, the ELF 1l products—being introduced by Netronics—keep you right on the
auter fringe of taday’s small hi y. it's a perfect tor
engineering, business, industeial. scientific and personal applications.

Plug in the GIANT BOARD to record and play back programs, edit and
debug programs, communicate with remote devices and make things happen in
the outside world. Add Kluge (prototyping) Board and you can use ELF I to
solve special problems such as operating a complex alarm system or controlling
a printing press, Add 4k RAM Boards to write longer programs. store more
information and solve more sophisticated problems.

ELF Il add-ons already include the ELF 11 Light Pen and the amazing ELF-BUG
Monitor ~two extremely recent breakthroughs that have not yet been duplicated
by any other manufacturer.

The ELF-BUG Monitor lets you debug programs with lightening speed because
the key to debugging is to know what's inside the registers of the microproces:
sor. And, with the ELF-BUG  Monitor, instead of single steppiny through your
programs, you can now display the entire contents of the registers on your W
screen. You find out immediately what's going on and can make any necessary
changes.

The,incredibie ELF 11 Light Pen lets you write or draw anything you want on a
TV screen with just a wave of the "magic wand.” Netronics has also introduced
the ELF Il Color Graphics & Music System-more breakthioughs that ELF If
owners were the first to enjoy!

ELF Il Tiny BASIC

Master This Computer in A Flash!

Regardless of how minimal your computer background is now, you can learn
to program an ELF Il in almost no time at ait. Our Shart Course On Micropro
cessor & Computer Pr written in & language —guides you

Uiti , ELF Il und ds only machine fanguage—the fundamental coding
required by all computers. But, to simplify your relationship with ELF 1l we've
introduced an ELF 1 Tiny BASIC that makes communicating with ELF Il a
breeze
Now Available! Text Editor, Assembiler,

through each of the RCA COSMAC 1802's so you'll und d
everything ELF Il can do. . and how fo get ELF I/ to do it! Don't worry if you've
been stumped by computer books before. The Short Course represents a major
advance in literary clarity in the computer field. You don't have to be a computer
engineer in order to understand it. Keyed to ELF 1, it's loaded with “hands on”
illustrations. When you're finished with the Stort Course, neither ELF Il nor the
RCA 1802 will hold any mysteries for you.

In fact, not only will you now be able 10 use a personal computer crealively,
you'll aiso be able to read magazines such as BYTE. . . INTERFACE AGE. .. POPU
LAR ELECTRONICS and PERSONAL COMPUTING and fully understand the
articles. And, you'l undersiand how to expand ELF Il to give you the evact
capabilities you need!

If you work with large computers; ELF Il and the Short Course will help you
understand what they're doing.

Get Started For Just $99.95, Compliete!

$99.95 ELF It includes all the hardware and software you need tg start writing
and running programs at home, displaying video graphics on your TV screen and
designing circuits using 8 microprocessor -the very first night-even if you've
never used a computer before.

ELF It connects directly to the video input of your TV set. without any addi-
tional hardware, Or, with an $8.95 RF moduiator (see coupon below), you can
connect ELF Il to your TV's antenna terminals instead.

ELF Il has been designed to play all the video games you want, including a
fastinating new target/missite gun game that was developed specifically for ELF
1l. But games are only the icing on the.cake. The real value of ELF Il is that it
gives you a chance to write machine language programs-and machine ianguage
is the fundamental language of all computers. Of course, machine language is
oniy a starting point. You can als program ELF Il with assembly language and
tiny BASIC. But ELF II's machine language capability gives you a chance 10
develog a working knowledge of computers that you can't get from sunning onfy

Netronics R&D Ltd., Dept PE-1

] RCA COSMAC ELF 1l
kit at $99 5 plus $3 postage ang
handiing {requires 63 to 8 voll AC power

alke $5 postpaid

Suppiy)
Power Supply (reguired). $4 95 posivaid
RCA 1802 User s Manuai $5 postpaid

Tom Pitman 5 Shert Course On MiCroprocessor & Computer
Programming teaches you jus! aboul everything thece 1s to know
anout ELF 1V or any RCA 1802 compuler Written in non technical
ALSO AVAILABLE FORELF Il

$3 p&h.

333 Litchfield Road, New Miltord, CT 06776
Yes! | want my own computer! Please rush me—
language. 1 s a learning breakthrough lor engmneers and laymen

[ Deluxe Metal Cabinet with piexigias gust caver for ELF {1
$29.95 plus $2.50 p&h

O tam also enciosing payment {including postage & handhing) tor
the ems checked below!

[ | want my ELF tt wired and tesied with power supply, RCA
1802 User's Manual and Short Course—atl for just $149.95 plus

D mbler And A New Video Display Board!

The Text Editor gives you word processing ability ana the ability to edit
programs of text while it is displayed on your video monitor. Lines and charac
ters may be quickly inserted, deleted or changed. Add a printer and ELF Il can
type letters for you—error free-plus print names and addresses from your
mailing list!

ELF If's A bl bly language progi
machine code for ELF 1l use. The A features
rather than numerics so that the instructions on your programs are easier to
read-this is a big help in catching errors.

ELF II's Disassembler takes machine code programs and produces assembly
Janguage source listings. This helps you understand the programs you are
working with. .. and improve them when required.

The new ELF I} Video Dispiay Board lets you generate a sharp, professional
32 or 64 character by 15 line upper and lower case display on your TV screen or
video monitor—dr; icalty improving your ded $99.95 ELF II. When you
get into longer programs, the Video Display Board is a real biessing!

[ Now Available!

[0 A-D/D-A Board Kit includes | channel (expandable to
4) D-A, A-D converters, $39.95 plus $2 postage & hand-
ling.

O PILOT Language—A new texi-oriented language that
allows you to write educational programs on ELF |1 with
speed and ease! Write programs lor games. . . unscram-
bling sentences. . .spelling drills.. . **fill in the missing
word"" tests, etc.! PILOT is a must tor any ELF !l owner
with children. PILOT Language on cassette tupe, only
$19.95 posipaid!

[0 Game Package on cassette tape (requires 4k RAM),
$9.95 plus $2 postage & handling.

id

into

Continestal US.A. Credi( Card Buyers Oulstce

Connecticut
CALL TOLL FREE: 800-243-7428
To Order From Connecticut Or For Technical
Assistance. call (203) 354-9375

Total Enclosed $

CHARGE IT! Exp. Date
O wisa [ Master Charge
{Bank ¥

Account #

[ GIANT BOARDT™ kit wilh cassette /0 RS 232
C/TTY 1/Q 8- P 170 decoders for 14 separate 1/0
nstructions and a system monitor/editor $39.9% ptus
$2 p&h
Kluge (Prototype) Board accepls up to 36 IC s
$17.00 plus 31 p&n
ak Stauc RAM kit. Adoressabie 10 any 4k page fo
64k $89.95 pius $3 p&h
Gold plated 86-pin connectors (one required tor eacn
plig-1n board) §5.70 ea . postpad
[J €xpansion Power Supply (required when aading 4k
RAM| $34.95 plus $2 p&t
Protessional ASCIl Keyboard kil with 128 ASCIl
upper/tower case set 96 printable chiaracters, onboard
regulator parnity logiC” selection and choice of 4 hand
shaking signais fo mate with aimost any computer
364,95 pius $2 p&n
Deluxe metal cabinet lor ASCIl Keyboard. $19.95
pius §2 50 p&n
Video Dispiay Board kil 1815 you generale a sharp
protessiona 32 or 64 character by 16 hne upper and
lower case drsplay on your tv screen o videa monior—
dramatically :mproving your unexpanded $99 95 ELF 1)
(Firs insie ASCIl Keybeard cabinet ) $89.95
plus $2 p&n
] ELF ) Tiny BASIC on Cassetle fape Com-
mands inciude SAVE. LOAD. = x . = |
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26 varables A-Z LET, IF/THEN. INPUT_ PRINT. GO 70

GO SUB. RETURN. END. REM. CLEAR LIST RUN.
PLOT PEEK. POKE Comes fully documented and m-
cludes alphanumenc generator required 10 display
alphanumeric characters directly an your tv screen with-

out addimonai hardware. Also plays lick-lack-10e Dius 3
drawing game that uses ELF 11 s hex keyboard as a joy

stck 4k memory required $14.95 postpaid

[J Tom Pittman s Short Course on Tiny Basic tor ELF 11

$5 postpaid

7 ELF-BUG™ Deiuxe Sysiem Monitor on cassetre
tape Aliows displaying the contems of all registers on
your tv at any point In your Drogram  Also drspiays 24
byles of memary wilh full addresses. bhnking cursor
and auto scroling A must for the serious programmer’
$14.95 postpaid

[ Text Editor on cassette tape gives you the ability to
nser!. delele or ecit Ines and words tcOM your programs
while they are displayed on your video momtor (Add
printer and you £an use ELF 11 1o type error-iree letlers
plus msert names and addresses trom your mading list }
$19.95 postpad

[J Assembier on cassette lape lranSiates assembly
\anguage programs 0 hexidecimal machine code for
ELF |l use Mnemonic abbreviations lor instructions
(rather than numerics) make programs easier 10 read
and heip prevent errors $19.95 postpaid

} [ Disassembler on cassefte lage takes machine code

programs and Produces assembly language source st
ings 10 help you understand and improve your programs
$19.95 on casselle lape

SAVE $9.90—Text Editor_ASsembler & Disassembier
purchased together. only $49.95¢ {Require Video Dis
play Board pius 4k memary |

[ ELF W Light Pen, assembledt & tesled. $7.95 plus $1
p&h

] ELF Il Color Graphics & Music System Board kit
$49.95 plus §2 p&n

O £LF 11 connects QirECtly fo the wideo input of ydur tv
set wiihout adddional hardware To connect ELF 1! 10
your antenna ferminals instead. Order RF Modulator
$8.95 postpaid

Coming Soon: A-D. D-A Converter. Canirolier Board
and more'

Print
Name

Address
City

State _______lp _____________
——— - DEALERINQUIRIES INVITED
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(Conn res add tax) l

I
|
|
|
=

By Netronics

ASCII/BAUDOT,
STAND ALONE

Computer
Terminal

The Netronics ASC11/BAUDOT Computer Terminal Kit 1s 2
microprocessor-controlled, stand alone keyboard/terminal
requring no computer memory or software. It allows the use of
cither a 64 or 32 character by 16 line professional display for-
mat with selectable baud rate, RS$232-C or 20 ma. output, full
cursor control and 75 ohm composite video output.

The keyboard follows the standard typewriter configuration
and generates the entire 128 character ASCII upper/lower case
set with 96 printable characters. Features include onboard
regulators, selectable parity, shift lock key, alpha lock jumper,
a drive capability of one TTY load, and the ability to mate
directly with almost any computer, including the new Ex-
plorer/85 and ELF products by Netronics.

The Computer Terminal requires no 1/0 mapping and
includes 1k of memory, character generator, 2 key rollover,
processor controlled cursor control, parallel ASCI I/BAUDOT
to serial conversion and serial to video processing— fully
crystal controlled for superb accuracy. PC boards are the
highest quality glass epoxy for the ultimate in reliability and
long life.

VIDEO DISPLAY SPECIFICATIONS

The heart of the Netronics Computer Terminal is the micro-
processor-controlled Netronics Video Display Board (VID)
which allows the terminal to utilize either a parallel ASCII or
BAUDOT signal source. The VID converts the parallel data to
serial data which is then formatted to either R$232-C or 20 ma.
current loop output, which can be connected to the serial I7/0
on your computer or other interface, i.e., Modem.

When connected to a computer, the computer must echo the
character received. This data is received by the VID which
processes the information, gonvcrling to data to video suitable
to be displayed on a TV set (using an RF modulator) or on a
video monitor. The VID generates the cursor, horizontal and
vertical sync puises and performs the housekeeping relative to
which character and where it is 1o be displayed on the screen.
Video Output: 1.5 P/P into 75 ohm (EIA RS-170) ® Baud Rate:
110 and 300 ASCII » Outputs: RS232-C or 20 ma. currenit loop
o ASCII Character Set: /28 priniable characters—

COMPLETE
FOR ONLY . . .

149>

’ -
1g8%8’ ()4, -, /0123456789 ;(=)?
OABCDEF GHI JKLMNOPQRSTUNWIXYZ (N

{ ]
Y2\
BCDLE NO
RSTUVWXYZ-?:*385k().,9014157,2/68¢
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed,
Vertical Tab, Carriage Return. Two special cursor sequences
are provided for absolute and relative X-Y cursor addressing *
Cursor Control: Erase, End of Line, Erase of Screen, Form
Feed, Delete * Monitor Operation: 50 or 60Hz (jumper
selectable.

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

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical

™ Assisunce, Etc. Call (203)354-9375 ¥
Netronics R&D Ltd., Dept. PE-1 I
333 Litchfield Road, New Milford, CT 06776
Please send the items checked below—

[0 Netronics Stand Alone ASCII Keyboard/Computer
Terminal Kit, $149.95 plus $3.00 postage & handling. I

l [0 Deluxe Steel Cabinet for Netronics Keyboard/Termi-
I nal In Blue/Black Finish, $19.95 plus $2.50 postage
and handling.
I O Video Display Board Kit alone (less keyboard), $89.95
plus $3 postage & handling.
l O 12" Video Monitor (10 MHz bandwidth) fully assem-
bied and tested, $139.95 plus $5 postage and handling.
l O RF Modulator Kit (to use your TV set for a monitor),
$8.95 postpaid.
I O 5 amp Power Supply Kit In Deluxe Steel Cabinet
(£8VDC @ 5 amps, plus 6-8 VAC), $39.95 plus $2
I postage & handling.
Total Enclosed (Corin. res. add sales tax) $.

|
I
i
i
I
i
ER |
I
I
I
|
|
I

O Personal Check O Cashiers Check/Money Order
O Visa [ Master Charge(Bank # ____ _ __}

Acct. ¥
Signature

___Exp. Date

Print
Name

Address

City

State Zip
L wnwmm [ Send Me More Information s s J
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DISCOUNT
PRICES!

(4 Top Quality \
Money-Back Guarantee

All Factory Prime

MICROPROCESSOR IC'S
780 895

6800 675
2-80A 1095 6802 150
80804 5.50 6502 950
8085A 1195 6504 950
28001 189.0( 6505 950
28002 1390 2501 8.95
MICROPROCESSOR SUPPORT IC’S
8212 249 Z80-PIO 695
8214 390 Z80A-PI0 825
8216 249 280-CTC 6.95
8224 295 Z80A-CTC 825
8226 225 780-DMA 2495
8228 475 Z80A-DMA 3295
8238 490 280-510/9 . 3395
3251 595 Z80A-SI0/1 3795
8253 1850 8126 149
8255 57 8128 149
8257 195 8797 119
8259 1951 8198 118
6810 475 6860 895
6820 390 6520 675
6821 390 8522 975
6850 410 6532 1995
6852 380 6551 1375
MEMORY ¢ RAMS ¢ PROMS ¢ EPROMS
2114L-450 ns 4.50 2101-450 n 195
2114L-200 ns 595 21L02-250 ns 110
4044-450 ns 425 21L02-450 ns 99
4116-200 ns 795 2111-450 ns 295
4116-150 ns 1295 2112-450 ns 195
4096-5 450 2147-85 ns 1995
MCM 6604 AC 450 2708-450 ns 895
AM 9060 CPC. ....295 2716-450 ns. ..985
4402. o J 550 2732-450 ns. 4995
SOUND GENERATORS
SN76477 Compiex Sound Generator 249
AY-3-8910 Gl Sound Gen (Add 83 00 tor manual) 64 Pgs 1195
UARTS
AY-5-1013A 395 AY-3-1015A 510
AY-3-1014A 650  TRI602A 350
LINEAR LM 3407 Series 115
LM 301N-8 3 LM 387N-8 9
LM 301AH 32 LM 393N-8 99
LM 307N-8 25 LM 3900N-14 58
(M 3074 25 LM 3909N-8 99
LM 308H 75 LM 739DC-14 99
LM 311N-8 59 LM 741CN-14 19
LM 3194 90 LM 747CN-14 59
LM 320K Series 135 RC 1556N8-8 125
LM 320T Senes 115 LM 4250CH 95
LM 323K 495 CA 31307 225
LM 339N-14 98 M 4136N-14 95
LM 340K Seres 135 LM 3837 125
VERBATIM DIP SWITCH
DISKETTES .
5%" Soft. 10, 16 $1.25 ea
5 $235 :
Ea in boxes of 10 8 Pos.
8" Soft. Hard Single Pole
. $2.75 Double Throw
Ea in boxes of 10 8149 ea
SPECIALS OF THE MONTH
While Supply Lasts
ECL 10146L RAM 1024X}-29 ns 695
AM 3705 PMOS 8-Ch Muitiplexer 895
95H90 Hr-Speed Div 10/11 Prescaler 1095
MCT6 Duai Opto Isolator 1500V 99
ICL 7107 CPL 3%2-Digit A/D Conv. LED 1150
AY-5-2376 Keyboard Encolder. 88 Keys 1050
AY-5-3600 Keyboard Encoder. 80 Keys 995
1488 or 1489 Liner Dnver/Recever 99
18-Pin Low Profile Sockets End Stackabie 10
DAC 100 8 & 10 Bit A to O Converter. 1395
LM337K Adjustable Neg. Voit Reg {12 - -37) 595
18 Pin Low Profile Socket 08
22 Pin Low Profile Socket ... o o 08
HOW TO ORDER -+ 5

Funds Order by phone or maif $25.00 minimum Prices valid thru last day of cover date
h d

1o At ; ir 8
anteed saty We reserve i i
te

We
SEND FOR OUR FRE t

Components
Express, Inc.

1380 E. Edinger, Unit PE
Santa Ana, CA 92705
(714) 558-3972

“Have you kissed your computer lately?”

CIRCLE NO. 13 ON FREE INFORMATION CARD

Mapper | from Omikron. This $199
piece of magic plugs into the TRS-80
MPU socket, and the processor is
plugged into the mapper board. The
board reorganizes TRS-80 memory to
zero base, thus permitting the use of
normal CP/M. Working in concert
with Mapper | is Mapper {l. This
$109 interface, including cable, per-
mits the installation of 8-in. floppies.

Using these together you can
switch between TRSDOS or CP/M
and build up some reasonably large
data bases for yourself.

Short Software Reviews. [ men-
tioned a few months back that Micro-
soft’s Consumer Products Div. was of-
fering a number of unique packages
for the TRS-80. For game lovers,
there is Adventure ($29.95). | can't
say much about it, but my friend Ed
Teja, who is a game nut, says this is a
good one and makes for an enjoyable
evening.

Typing Tutor ($14.95) is an excel-
lent tutorial program; it should be
since it was written by Al Baker. You
can learn to type from this, if you
don’t know how, or upgrade your
skills.

Level 111 Basic ($49.95) for the
TRS-80. This software really repre-
sents unqualified slickness. Level 111
is designed for TRS-80's without
disks, but gives you the same features
adapted to tape.

The Editor/Assembler ($29.95) is

another nice piece of work, and also

resides on tape. It's a good solid tool
with few bells and whistles, but in-
cludes everything you need for most
small-system designs.

Some Hints. In the December is-
sue, | started telling you about the
conversion of BASIC. | offered a
challenge, more or less, for you to
come up with possible methods to con-
vert a simple program. Well, if you're
working on it but not sure what to do,
here are some hints:

® Use the IF... THEN...
ELSE . . . statements to test data.

® String operators MID$, LEFTS,
and RIGHTS are used to take words
apart and put them back together
again.

® Remember that two files exist:
the source file (code to be converted)
and the target file (converted code).

For all practical purposes, this is all
you really need to know for develop-
ing the translation construction. ['d
also suggest that you draw a flow-
chart that shows where you want to
get to.

Build a System. A few months
ago, | suggested the possibility of as-
sembling a single board computer
(SBC). One such possibility, among
others, is the Motorola 6809D4.

The D4 unit incorporates the MC-
6809 microprocessor, a very powerful

WWW akherieaniadimahictary com

romputers

monitor called D4BUG, and flexibili-
ty in adding memory both RAM and
ROM. The system can be expanded
with ease, using the optional card
cage and accessories like memory
boards and /O boards.

Because the system is built around
a 6809, it is easy to program and
offers more power than you will find
in similar systems that use co-proces-
sors to achieve 16-bit power in an 8-
bit world.

A reasonable system can be built
for well under $1000, and systems
languages, editor/assembler, BASIC
and others are available from Motoro-
la. Furthermore, a very tiny BASIC
language, called VTL-09, which is de-
signed after the 6800 implementation
created by Frank McCoy and Gary
Shannon for the Computer Store in
1977, is available. Instructions on us-
ing the language may be found in The
MC 6809 Cookbook, published by
Tab Books.

You might want VTL-09 since it is
a fairly powerful BASIC-like lan-
guage and is ROMable. For those of
you who take advantage of the code,
it’s free, it can’t be sold, and programs
written for it must be given away.
VTL-09 is not a commercial venture.
The use of the code for the cookbook
and free distribution of it for the 6809
were made possible by Dick Heiser of
the Computer Store, Santa Monica,
California. !

MORE INFORMATION
For additional information about
products and services mentioned
here, contact the companies directly.

Corvus Systems, Inc.
2029 O'Toole Ave.
San Jose, CA 95131
408-946-7700

Microsoft, Consumer Products Div.
10800 NE 8th St_, Suite 507
Bellevue, WA 98004

206-454-1315

Omikron

1127 Hearst St.
Berkely, CA 94702
415-845-8013

Motorola, Inc.

3501 Ed Bluestein Bivd.
Austin, TX 78721
512-928-6000

Tab Books
Blue Ridge Summit, PA 71214
717-794-2191

POPULAR ELECTRONICS
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HE Heathkit H89 microcomput-

er is an all-in-one system that is

compact, expandable, and flexi-
ble, with software backup. Further-
more, it’s available in kit or assembled
versions. The H89 (also known as Z89
in the Zenith version) offers a number
of features that make it highly versa-
tile. Among these are:

O Dual Z80 microprocessors, sep-
arate for CRT terminal control and
main system processing.

O A fully interlaced 12-in. raster-
scan monochrome CRT that permits
an 80 X 24-line display for a total of
1920 characters. (A nonscrollling
25th line, under sofiware control, can
be used for special function displays
such as identifying the upper row of
user-defined keys.)

The 80-key, typewriter-format key-
board generates upper- and lower-

JANUARY 1981

case letters on a 5 X 7 dot matrix.
Lower-case letters having descenders
use a 5 X 9 dot matrix, while up to 33
graphic elements can be created using
an 8 X 10 dot matrix. A 12-key dual-
purpose numeric cluster is also pro-
vided. In the normal mode, these pro-
duce the numerals O through 9. In
their other mode, they provide useful
secondary functions such as cursor up,
down, left, right and home, carriage
return, back space, line feed, tab
(standard 8-column), etc. Editing
functions include inserting and delet-
ing characters or lines, while erase in-
cludes page erase.

3 Most operating parameters (un-
derline/block cursor, reverse video,
graphics, baud rate, etc.) are preset
via internal switches. By taking the
system off line (one keystroke}, the
user can make temporary changes via

the keyboard. When the system is
turned off and re-powered, all func-
tions automatically return to the Pre-
set switch selections.

0 Package size is 13’' high, 17Y
wide, and 20" deep. The system oper-
ates from 120/240 volts ac, 50/100
Hz. The case is formed from structur-
al foam plastic that combines light-
ness with strength. A fan provides a
cooling air flow. A slide lock, one on
each side, allows easy entry to the
cabinet interior.

1 A 5.25-in. single-density, hard-
sector 40-track Seimens floppy-disk
system is built-in with each diskettz
storing 100K bytes. A controller sup-
ports the two additional drives in ths
optional outboard H77 disk system.

O The H47 dual 8" disk drive (kit
is $2595, with $3500 for the wired

(Continued on page 382

33


www.americanradiohistory.com

Learning

electronics
iS nO picnic.

——e

At any level it
takes work and
a few sacrifices.
But with CIE,
it’s worth it.

PPPPPPPPPPPPPPPPP
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Whoever said, ‘‘The best things in life
are free)’ was writing a song, not living
alife. Life is not just a bowl of cherries,
and we all know it.

" You fight for what you get. You get
what you fight for. If you want a
thorough, practical, working knowl-
edge of electronics, come to CIE.

You can learn electronics at home
by spending just 12 hard-working
hours a week, two hours a day. Or,
would you rather go bowling? Your
success is up to you.

At CIE, you earn your diploma. It
is not handed to you simply for putting
in hours. But the hours you do put in
will be on your schedule, not ours.
You don’t have to go to a classroom.
The classroom comes to you.

Why electronics training?

Today the world depends on
technology. And the ‘‘brain’’ of
technology is electronics. Every year,
companies the world over are finding
new ways to apply the wonders of
electronics to control and program
manufacturing, processing...even to
create new leisure-time products and
services. And the more electronics
applications there are, the greater the
need will be for trained technicians to
keep sophisticated equipment finely
tuned and operating efficiently. That
means career opportunities in the
eighties and beyond.

Which CIE training fits you?

Beginner? Intermediate? Advanced?
CIE home study courses are designed
for ambitious people at all entry
levels. People who may have:

1. No previous electronics knowledge,
but do have an interest in it;

2. Some basic knowledge or experience
in electronics;

3. In-depth working experience or
prior training in electronics.

You can start where you fit and fit
where you start, then go on from there
to your Diploma, FCC License and
career.

Many people can be taught
electronics.

There is no mystery to learning elec-
tronics. At CIE you simply start with
what you know and build on it to
develop the knowledge and techniques
that make you a specialist. Thousands
of CIE graduates have learned to
master the simple principles of elec-
tronics and operate or maintain even
the most sophisticated electronics
equipment.

CIE specializes exclusively in
electronics.

Why CIE? CIE is the largest
independent home study school that
specializes exclusively in electronics.
Nothing else. CIE has the electronics
course that’s right for you.

Learning electronics is a lot more
than memorizing a laundry list of

JANUARY 1981

facts about circuits and transistors.
Electronics is interesting! It is based
on recent developments in the industry.
It’s built on ideas. So, look for a
program that starts with ideas and
builds on them. Look to CIE.

Programmed learning.

That’s exactly what happens with
CIE’s Auto-Programmed® Lessons.
Each lesson uses famous ‘‘programmed
learning’’ methods to teach you
important principles. You explore
them, master them completely, before
you start to apply them. You
thoroughly understand each step
before you go on to the next. You
learn at your own pace.

And, beyond theory, some courses
come fully equipped with electronics
gear (the things you see in technical
magazines) to actually let you perform
hundreds of checking, testing, and
analyzing projects.

Experienced specialists work
closely with you.

Even though you study at home,
you are not alone! Each time you
return a completed lesson, you can be
sure it will be reviewed, graded and
returned with appropriate
instructional help. When you need
additional individual help, you get it
fast and in writing from the faculty
technical specialist best qualified to

:
answer your question in terms you can
understand.

CIE prepares you for your FCC
License.

For some jobs in electronics, you
must have a Federal Communications
Commission (FCC) License. For
others, some employers tend to
consider your license a mark in your
favor. Either way, your license is
government-certified proof of your
knowledge and skills. It sets you apart
from the crowd.

More than half of CIE’s courses
prepare you to pass the government-
administered exam. In continuing
surveys, nearly 4 out of 5 graduates
who take the exam get their licenses!
You can be among the winners.

Associate Degree

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

Today is the day. Send now.

Fill in and return the postage-free
card attached. If some other ambitious
person has removed it, cut out and
mail the coupon. You’ll get a FREE
school catalog plus complete
information on independent home
study. For your convenience, we’ll try
to have a CIE representative contact
you to answer any questions 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.

Pattern shown on
oscilloscope screen
is simulated.

[ . B B B B B R B B R B B B B |
I Cleveland Institute of Electronics, Inc.

Print Name

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

[0 YES...I want to learn from the specialists in electronics — CIE. Send me my FREE
CIE school catalog...including details about the Associate Degree program...plus my
FREE package of home study information.

PE-10

Address

Apt.

City
State

Zip.

MAIL TODAY!

Age Phone (area code)
Check box for G.1. Bill bulletin on Educational Benefits: O Veteran

O Active Duty
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computers

version) features a pair of REMEX
double-density, double-sided drives
that support up to 1.2 mega-
bytes/diskette.

O Although it comes with 16K of
RAM, the system has the ability to
support up to 48K bytes of RAM sim-
ply by plugging the RAM chips into
the sockets provided.(In conjunction
with the 8-in. drive option, Heath will
soon have a 16K-byte RAM add-on
available to bring the system up to
64K, with a zero-base memory map.)

[0 There is provision for serial op-

tion devices such as the Heath H14
line printer via an add-on RS-232C
serial adaptor. (Use of this board also
permits system-to-system communi-
cation using a modem.)

O Software support is available
from Heath and the Heath Users
Group (HUG).

In addition, the H89 provides some
functions that aren’t readily evident.
One of these allows it to be used as a
terminal in a timesharing operation or
as a front-end preprocessor. The basic
system—with integral terminal, 16K

. units inthe
The 14 modular units g system

-Blox
less, Hobby B >
:r?t\adgg\gr- oded and cross

indexed. Projec

easier 0
For the beginnen there ;r‘tz _t,
rarter packs. One for e e
= ated GIrcuits. one for.t cre!
ggmponents. Each has IS
10 project pookiet. fox
Once you get into Hobby- e ;
jook out. You're gongtogd
hooked.

HOBBY-BLOX

The modular, circuit

i1ding system for
:\“e‘t‘:‘t‘:':?\i hobbyists.

For a free st Hobby-
ur neare

name of 470 call Toll Free

Blox ce &68. In Ohio ca

032196 .
gc?llect (216) 354-2101

%X?%SR%ESSE%S \NCORPORATED 1980

A P PROOUCTS INCORPORATED
9450 Pineneedie Orive
P.0. Box 603
Mentor, Ohio 44060
216) 354-2101
X: 810-425-2250
In Europe, contact A P PRODUCTS GmbH
Baeumlesweg 21+ 0-7031 Weil 1 « W, Germany

Free Project-of-the-Month to Hobby-Blox purchasers!
CIRCLE NO. 4 ON FREE INFORMATION CARD
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of RAM, H88-5 audio cassette inter-
face, and a single 514" disk drive—
costs $1,695 in kit form; assembled,
with 48K of RAM and a serial 1/O
port (but less an audio cassette inter-
face), it is $2,895. Options include a
16K RAM expansion kit (H88-2) for
$95; an assembled two-port serial 1/O
interface card (H88-3) for $100; an
assembled outboard floppy-disk drive
(H77) for $595 and a dual floppy-disk
drive (WH87) for $1,195; a modifica-
tion kit (H88-6) for connecting the
WH&87 and other options to the H89
for $50; an HDOS plus extended Ben-
ton Harbor BASIC, which requires
16K (32K recommended), a two-pass
absolute 8080 assembler, text editor,
debugger, and several utility pro-
grams (H89-17) on disk for $150; and
a Microsoft BASIC (H8-21) which
requires 32K minimum RAM (48K
recommended) for $150.

Software. The HDOS is a very ver-
satile library of utilities that looks like
an excellent combination of a DEC
operating system and CP/M. It re-
quires 16K of RAM. Among the fea-
tures are a 9-element debugger for
machine-language programs, a text
editor with a full range of commands,
and an assembler for 8080 code that,
when used with 16K of RAM, allows
350 user-defined symbols. HDOS
(version 1.6) supports three disk
drives.

Benton Harbor BASIC occupies
about 13K of RAM and is full-fea-
tured. It includes 73 general-purpose
commands and has 25 error messages.
It will accommodate strings to 255
characters in length and accept vari-
ables consisting of a single letter or
single letter with a digit (0-9). Both
HDOS and BASIC must be on the
same diskette to save a BASIC pro-
gram. At least 16K of RAM is re-
quired for operation. This BASIC
program will not accept a line having
a syntax error.

Microsoft BASIC runs under
HDOS and requires a minimum of
28K of RAM (32K is suggested). [t
features |16 statements, commands,
and functions; has 23 general error
messages and 16 error messages for
disk operation. [t also features 16 spe-
cial-function characters. The BASIC
contains provisions for single/double
precision (16 digits), full editing, ar-
ray erase, swap variables, trace/
untrace, line width, a full complement
of disk file operations, and all the ca-
pabilities associated with Microsoft
BASIC. Other languages are avail-
able for the computer, including
FORTRAN and COBOL.

Building the Kit. Construction of
the H89 from a kit requires about 28
hours of assembly time. The process is
straightforward and, as expected, pro-
vided no surprises. Before construc-
tion began, it was necessary to update
the construction manual with some 15
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computers

pages of errata supplied by Heath to
deal with typos and parts changes.

Assembly is greatly simplified since
Heath supplies all logic assemblies
completely wired and tested. This in-
cludes terminal-logic, main-CPU
(with 16K bytes of RAM and system
ROM), disk-controller, and cassette
interface. Not only does this save as-
sembly time, but it also relieves you of
having to debug a system assembled
from scratch. Assuming you wire the
power supply, keyboard, and CRT
circuit assemblies correctly and inter-
connect all cables properly, the preas-
sembled logic boards should allow
your H89 system to come up the first
crack out of the barrel.

Most of the assembly you perform
in putting together the H89 is me-
chanical mounting hardware, fasten-
ing and soldering connector pins to ca-
ble harnesses, and mounting and in-
terconnecting subassemblies.

Even with extreme care taken dur-
ing assembly, difficulties can arise,
naturally. These can result from in-
fant mortality of parts—only the
preassembled boards (terminal con-
troller, main processor board, and
subcards like the disk controller) are
already burnt-in. Specifically, I expe-
rienced a problem with insulating the
video amplifiers on the heat sink. In
this case, the mounting bolt of the IC
caused a short to the heat sink, caus-
ing the circuit to blow. A call to
Heath’s service center produced a
cure—new parts (free of charge), in-
cluding insulating material for the
mounting bolts.

CRT Electronics. Thedriving elec-
tronics for the CRT consist of the
high-voltage section and fully inter-
laced vertical and horizontal circuits.
The CRT is controlled by the termi-
nal logic circuit board. This board
provides seven functional blocks that
include power supplies, keyboard en-
coder and configuration logic, termi-
nal processor (Z80), master clock and
system logic, communications, CRT
and memory control, display memory,
character generator, and video control
logic.

The master clock, operating at a
nominal 12.288 MHz, is crystal-con-
trolled. In practice, the clock was
found to operate at approximately
12.8 MHz with no adverse effect on
the system,

The best resolution test for a CRT
terminal is to first make sure that the
brightness and focus are properly ad-
justed, then create a *“‘test pattern” by
filling the screen with Jower-case
“m”s. The bottom dots of the three
small vertical lines that form the “m”
create a light-dark-light pattern
across each line on the crt. This is the
maximum number of pixels developed
by the circuit. To check resolution,
note that each dot and ‘“‘undot” are
clear and distinct across the line from
the top left corner of the display to the
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lower right corner. Poor high-frequen-
cy response of the amplifier results in
blurring images. By noting any size
changes in the vertical and horizontal
directions, the “m”pattern can also
check vertical and horizontal linear-
ity. Of course, there should be no
dimensional changes over the screen.
The CRT brightness control can be
operated to check both screen bright-
ness and dot ““blooming™ that tends to
reduce resolution. The black-and-
white Heath display passed these tests
with flying colors.

One minor problem we noted is that
the screen surface of the CRT is suffi-
ciently reflective to make glare from
room lights annoying. This can be eas-
ily avoided by using an anti-glare fil-
ter, such as Heath’s new Pannelgra-
phix HCA-3 for $8.95.

Z8o Keeops Terminal Oon
Track. The Z80 processor in the ter-
minal logic examines data and decides
what to do with it. This CPU operates
at 2 MHz and keeps track of terminal
I/O, terminal personality (the H89
can be configured to emulate a DEC
VT 52 terminal), and the location of
the cursor. Operations of the terminal
logic CPU are guided by an onboard
ROM. This firmware program pro-
vides the ability to tell the terminal
how to act under certain conditions,
plus supporting the Z80 in performing
general ““housekeeping.”

The terminal ROM, flexible as it is,
does appear to have a bug in the trans-
mit page function. Although the func-
tion appears to exist, adequate docu-
mentation doesn’t. But according to a
Heath system engineer, the problem is
being solved in new updates of the
ROM and by making the ROM soft-
ware available in listed form.

Main CPU is a Z80. The terminal
portion of the H89 communicates
with the computer section via serial
ports at selected (switches or soft-
ware) rates up to 9600 baud. The
main CPU logic board incorporates
another Z80 microprocessor, system
software ROMs for controlling the
computer, system RAM (up to 48K
bytes), and the system backplane that
uses Molex pin connectors to allow

use of additional boards such as serial
interface, disk controller,and cassette.

The main CPU board has a built-in
interrupt structure in various levels to
accommodate peripherals and pro-
gram requirements. Interestingly, the
flexibility of the main board makes it
possible to change system ROMs to
emulate almost any system. American
Micro Systems, Inc. (AMI) uses the
H89 as a development system (called
the Phoenix 1), for example, operat-
ing totally through software.

Testing the System. Determining
power of the software and hardware
can be a difficult task. I decided that,
although timing tests that establish
the running speed of various BASICs
served a purpose at one time, how fast
BASIC executes makes no difference
in processing of data. Consequently, I
chose a different form of system test
involving the use of CP/M, CBASIC,
and Micro-AP’s Selector III. (Note
that, *““as is,” the H89 will not run
standard CP/M without circuit
changes that will be covered in an
upcoming review of the H89/Magnol-
ia system. The changes are related to
system firmware in the memory field,
not operating speed.)

Selector I1I was chosen because it
is a good data manager and would
exercise the RAM, disks and system
software. Furthermore, Selector al-
lows the user to create a large data
base, manipulate it, print hardcopy
reports, sort it, and make selective re-
trievals. CP/M and CBASIC were
necessary for operation of Selector
and allowed me to see how well the
system worked with non-Heath soft-
ware. The CP/M from Lifeboat As-
sociates, patched to allow for the
4200, origin of memory, was used.

For the purposes of the test, a data-
base of 200 records was created with
each occupying 255 bytes. The test
consisted of first asking Selector to
find all records that had a particular
code letter, then sort the list, print a
selected list, print a label list, retrieve
and update the first record, retrieve
and update the last record, changing
its code, then reselecting. During the
course of operation, Selector does not
re-order the entire list, but develops

The H89 computer with H7 7 dual-disk system and H14 line printer.
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ILP AUDIO MODULES
A new concept in audio design
Compact high performance modules
ldeal for * Home music systems
* Subwoofers and bi-amplification
* Musical instrument amplification
* Professional sound reinforcement

MODULAR SYSTEMS
APPROACH ALLOWS YOU TO
BUY ONLY WHAT YOU NEED!

* Stereo or Mono, you decide wattage
* Basic power or with preamplification
* Start simple, expand when you need

to * Design your own custom cases

FULL FIVE YEAR WARRANTY

Power Amplifiers
»Built-in heatsinks

*Protected circultry
*No external parts

required
* 5 simple 1
connections .die=i L
HYS50 30 watts RMS $28.95

High performance amp wlth rugged aluminum heat-
sinks. Measura only 4’ x 2" x 1" thick! Mounts with
2 screws. Gives 30 watts RMS at 0.02% distortion.
Response 10 — 45 KHz. 4 to 16 ohms.  +25 V/2A.

HY30. 15 watts RMS. Size/specs as HY50. 20 V/2A. 25.85

HY200 120 watts RMS  $79.95

High performance amplifier with
large heatsink area for cool opera-
tion. Fully protected circuitry. Distor-
tion only 0.01% at 120 watts RMS (1
KHz). Response 10 Hz — 45 KHz. SIN
ratio 100 db. Only five connections.
Amazingly compact — only 4%2" x
4" x 2'" D. Mounts with 2 screws.
Requires 45 VI3A.

HY120. 60 W RMS. Specs/size as HY200. 35 V/2A. 59.95

HY400 240 Watts (4 ohm). Double the power,
double heatsink area! Same specs as HY120/200. May

be used into 8 ohms at reduced output.
47 X 42" x 4" £ 45VIAA ... ... .. .. $99.95
HY400 bridging clrcuit for 480 watts available 1981.

PreAmplifiers
- HY86 Stereo
b $48.95 070
$25.95

Inputs for RIAA phono, tape with monitor, tuner, aux-
iliary and microphone; full tone control circuitry. In-
credible performance: Response DC to 100 KHz,
distortion 0.05%, S/N 90 db. Output to 4.5 V RMS. Sup-
plied with edge connectors. Compact. Reliable. Inter-
nal voltage regulation — use from 15 to 50 V safely!

May be used in multiples for PA, instrument mixers
etc. Order optional pcb’s to extend edge connectors:
B6 (for HY6) $3.75 and B66 (for HY66) $4.75

Power Supplles

Circuit boards with all components plus TOROIDAL
transformers (except PSU30 and 36). Toroidals are haif
the size and weight of conventional transformers; and
are quieter and more efficient. Note: HY6 and HY66
can also be powered from any supply.
PSUS0tor1or2HY50 ...... ... .. ...
PSUBOfOr1HY120. ... ... ........
PSU70 for 1 or2 HY120 .
PSU90for 1HY200..................
PSU180 for 1 HY400 or 2 HY200
PSU36for1or2HY30 ................ i
PSU30 for 12 HY6 or 6 HYB6 ... .- ...........
Telephone Order (716) 849-0735

DEALER AND OEM ENQUIRIES INVITED

Glaﬂs TOHE Electronics
901 Fuhrmann Bivd., Buffalo N.Y. 14203
Name !
Address
City _ Zip
Please send
Amt. enclosed
Check( ) M/O( ) Visa( ) MIC( )
Number Exp.
In Canada: Gladstone Electronics, 1736 Avenue Rd., |
Toronto (416) 787-1448 H
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an ordered index list for retrieval (the
same for selecting by type). It then
uses these index list pointers for print-
ing reports, etc. Incidently, the time it
took to develop the data base is mean-
ingless since it was done at various
times and actually depends on the
ability of the operator. The times for
the operations as we measured them
were as follows:

e . ————————
Time (Min.)

Function

Select 197 records 4.3
Sort 2.0
Print selected list  10.0 only compa-

ny name, city,
phone, and re-
cord #

Print label list 11.3  (six fields
printed)

Retrieve-update 1.0

and refile

record #1

Retrieve-update 1.4 (select code
and rerecord was changed)
#200

Reselect 4.3

An operation similar to this, using
an S-100 bus machine and a hard-disk
subsystem decreased the times by or-
ders of magnitude and gave a sem-
blance of instant operation. But the
Heath system scores are still respecta-
ble and indicate that the H89 is more
than viable for a small business opera-
tion. Significantly, the H89 micro-
computer performed the functions
with accuracy each and every time
they were performed.

Aftermarket Software. There are
other types of software that are equal-
ly as exciting as the Selector system,
and if you desire, these can be used to
develop benchmarks for their opera-
tion. Among these is PIE 1.5 (Soft-
ware Toolworks), a full-screen editor
that permits using the Heath key-
board function keys to perform specif-
ic editing functions. The PIE editor is
priced at $29.95 and currently works
with HDOS. However, it has been re-
ported that as soon as Heath releases
its new PROM, which permits the use
of CP/M at a zero base address, the
editor will be made available as a CP/
M-oriented product.

Heath also offers editors, assem-
blers and other functional aids to sup-
port the system. Most importantly,
the company has been instrumental in
establishing the Heath Users Group
(HUG). This organization operates as
a separate entity from Heath and of-
fers a large volume of software for the
H89. One exciting package they have
is the Modem control system (MCS),
which has already been discussed in a
past “Computer Bits” column. This
system allows connecting the H89
into timesharing services such as
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Compuserve’s “Micronet.”

Further increasing the utility of the
H89, with a storage capacity in the
range of 10M bytes, is Magnolia Mi-
crosystem’s interface that permits the
H89 to operate the Corvus version of
the IMI Winchester hard-disk sys-
tem. The interface, card, drive with
intelligent controller, and intercon-
necting cables are offered for $5350.
To make it all work, though, Magnol-
ia’s version of CP/M2.2 is required,
as is the zero base memory map
PROM, for a total of $295 more.

Heath is just beginning to offer the
complete CP/M system, including as-
semblers, editors, and CP/M compat-
ible Microsoft products such as CO-
BOL, Fortran, and BASIC. It is thus
possible for users to run any CP/M-
based software. Also, the new Zenith
Electronic Typing disk—a word pro-
cessing system that requires 48K of
RAM, dual-drive floppy capability
and a printer—is available for $395.
(Discounts are offered if you are also
buying a computer or printer from
Heath.)

The Bottom Line. The basic H89 is
an excellent general-purpose comput-
er. With the addition of an optional
dual disk drive and the software now
becoming available, the H89 is indeed
a formidable small computer.

Exotic peripherals such as speech
1/0, music, color graphics, remote
control, etc., made for use with S-100
systems are not compatible but Heath
engineers are currently evaluating the
offering of such add-ons.

We have lived with the H89 for a
while now and feel very comfortable
with it. Even the disk system is quieter
than most. The keyboard has a nice
professional feel to it, with its IBM-
style keys and slightly angled posi-
tioning. Furthermore, there’s a *“click-
ing sound” on-off switch should the
user wish to be certain that keys in-
deed make contact when pressed.
Good display contrast is in evidence
with the P4-phosphor CRT. Do add
an inexpensive anti-glare filter,
though. Also, since the floppy drive
motor is not “on’ all the time, greater
longevity than usual may be expected
for this device.

In sum, the Heath H89 computer is
certainly modestly priced in kit form
for what it offers. Its all-in-one con-
struction saves space and eliminates a
rat’s nest of interconnection cords
compared to ‘‘separates.” Further-
more, its professional-type features
make it a pleasure to work with for
long periods of time.

What Heath offers is indeed top-
notch and should serve exceptionally
well for any serious computerist who
is not strongly motivated toward
games and home-device controllering.
Moreover, it is appropriate for very-
small-business use where price is an
object.—Carl Warren.
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CONMPUTER
SOURCES

By Leslie Solomon
Senior Technical Editor

Hardware

Apple Tablet. The VersaWriter is
a high-resolution color-graphics addi-
tion for an Apple II or Apple II Plus.
The device consists of an 812" by 11"
Mylar plotting board having a clear
plastic overlay. Attached to this board
is a jointed drawing arm at the end of
which is a magnifying lens with a
crosshair. To use, the item to be cop-
ied is placed in the baseplate and
“traced” using the crosshairs. As it is
traced, the drawing appears in the
CRT screen. Immediate software
commands include color choice, width
of drawing line, fill figure with color,
draw a straight line between two
points, use a different scale, edit,
erase, smoothing factor (rounds off
rough edges), store picture on disk,
and more. Any picture can be stored
as a shape table that can be manipu-
lated as usual. Other programs in-
clude Textwriter enabling upper/low-
er case symbols, area/distance calcu-
lations, and calibration. $252. Ad-
dress: Peripherals Plus, 119 Maple
Ave., Morristown NJ, 07960 (Tel:
201-538-3358).

TRS-80 Expansion. The Chatter-
box peripheral for the TRS-80 fea-
tures a COMM-80 Serial/Parallel
Expansion Interface that includes an
RS-232C interface, a parallel printer
port, auxiliary expansion bus connect-
or, power supply, and a modem. The
device is completely hardware and
software compatible with existing Ra-
dio Shack interfaces and application
programs. It can also be used with the
RS Expansion Interface to provide a
serial port instead of adding the RS-
232C board, or it can be used as a sec-
ond port in systems already incorpo-
rating it. The serial/parallel port is
address selectable and up to 16
COMM-80s can be attached to one
TRS-80. The parallel port is 8 bits in
and 8 bits out. COMM-80 (less mod-
em) is $179.95, the Chatterbox
(COMM-80 plus modem) is $259.95.
Address: Hardside, 6 South St., Mil-
ford, NH 03055 (Tel: 603-673-5144).

Typewriter Interface. The Dyna-
typer is an electromechanical device
that fits over the keyboard of almost
any electric typewriter and is driven
from an interface board. Other than
mounting a pair of stick-on buttons,
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there are no modifications made to
the typewriter, and without the Dyna-
typer, machine can be used normal-
ly. Typing speed can reach the maxi-
mum at which the typewriter can op-
erate. Each package contains an inter-
face, power supply and software. The
TRS-80, Apple, PET, Northstar, and
Ohio Scientific versions are $499, the
GPIB system is $489. Address: Ro-
chester Data Inc., 3100 Monroe Ave.,
Rochester, NY 14618 (Tel: 716-385-
4336).

68xx Systems. A new catalog,
covering almost every peripheral for
6800/6809 systems is available. Items
discussed include motherboards, pow-
er supplies, RAM and ROM boards,
video and high-resolution boards, disk
controllers, and a broad variety of 1/
O boards all for the SS50 and SS50C
bus. Address: Gimix Inc., 1337 West
37th Pl., Chicago, IL 60609 (Tel:
312-927-5510).

$-100 Printer Interface. The I/O
Master features two serial and two
parallel ports as well as an B8-level
interrupt control and dual interval
timer. It supports OEM versions of
NEC, Diablo, and Qume, as well as
Centronics/Data Products printers. It
allows driving a daisy-wheel printer at
the full rated 55 cps. An asynchro-
nous and synchronous RS-232 inter-
face, crystal-controlled baud rates to
38,400, and external baud rates to
56k are featured. Complete software
support including WordStar word
processing system and CP/M*2.0 is
available. $400. Address: MicroPro
International Corp., 1299 Fourth St.,
San Rafael, CA 94901 (Tel: 415-457-
8990).

Software

Heaith and Education Pro-
grams. The Vista-Facts Series in-
cludes Growing Up, Talking about
Sex, Drinking and Drugs, Birth Con-
trol, Your Blood Pressure, and Heart
Attacks. They are available for Apple
II, PET/CBM, and TRS-80 ma-
chines and are designed for use by
families, schools, health education or-
ganizations, and the medical commu-
nity. These programs have the ap-
proval of the Canadian College of
Family Physicians. Each package
comes with a 12- or 16-page manual
containing illustrations and a glossary
of medical terms. Each package is
$19.95. Address: Personal Software
Inc., 1330 Bordeaux Drive, Sunny-
vale, CA 94086 (Tel: 408-745-7841).

Statistics Package. NWASTAT-
PAK is a multi-function statistics li-
brary for use with systems having
CP/M and MBASIC. The package
contains file utilities and computa-
tional programs. The file utilities al-
low the user to create, edit, and merge
data files and select and scale data
within files. The computational sec-
tion contains programs for probability
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calculations, single variable statistics,
regression analysis, continuous and
discrete distribution functions, means
testing, nonparametric analysis and
survey data, and contingency tables.
Address: J.I.. Cawley, Northwest
Analytical, Inc., Box 14430, Portland,
OR 97214 (Tel: 503-238-9760).

Data Manager. Information Mas-
ter is a sophisticated, easy-to-use data
manager for the Apple computer. The
user can define, enter, edit, sort, and
retrieve data and print report formats.
The program includes screen format-
ting; error trapping; and ability to
perform calculations, totals, subtotals,
addition, multiplication, division and
exponentiation. Files may be trans-
ferred or copied from one diskette to
another even with one drive. Address:
Tinka Bolding, High Technology Inc.,
Box 14665, Oklahoma City, OK
73113 (Tel: 405-840-9900).

TRS-80 Self Taught BASIC. This
self-teaching guide is for learning how
to program a Level II TRS-80 with no
previous computer experience. Each
chapter presents a single topic on BA-
SIC, the TRS-80, or a program that is
being developed. $9.95 from all Radio
Shack stores.

AIM-65 Graphics. The MTU K-
1009-1C  Text/Graphics Printout
Program permits AIM-65 users to
print text and high-resolution graph-
ics with no modification to the com-
puter or printer. Text print routine re-
produces contents of the text buffer as
10 unbroken lines of up to 127 charac-
ters per line. Screen printout routine
creates an exact image of a graphics
display screen (in 8K memory) as a
300-wide by 200-high dot matrix. The
Quick Print feature generates a 320
X 200 dot image on one paper strip.
Quality Print generates the image as
two 320 X 100 strips to be taped
together. $25. Micro Technology Un-
limited, David B. Cox, 2806 Hillsbor-
ough St.,, Box 12106, Raleigh, NC
27605 (Tel: 919-833-1458).

Color Accounting. Using color as
its key, Color Graphic Accounting
uses a combination of color and
graphics in the interpretation and dis-
play of accounting records generated
through standard accounting func-
tions of general ledger, accounts re-
ceivable, accounts payable, payroll,
sales analysis, and inventory control.
Use with Intecolor CP/M models.
Address: The Rainbow Tree Corp., 1
West Court Square, Suite 30, Deca-
tur, GA 30030 (Tel: 404-377-9921).

PET Library. The Jacksonville
Area PET Society has a number of
programs for the PET computer.
They cover games, finance, ham ra-
dio, astronomy, music, graphics, and
utility programs. Send a SASE to
PET Library, 401 Monument Rd.
#123, Jacksonville, FL 32211, for a
three-page list. ©
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The unique
and valuable
components of the MicroAce

The MicroAce is not just another personal
computer. Quite apart from its exceptionally low
price, the MicroAce has two uniquely advanced
components: the powerful BASIC interpreter, and
the simple teach yourself BASIC manual.

The unique versatile BASIC interpreter offers
remarkable programming advantages:
® Unique ‘one-touch’ key word entry: the

MicroAce eliminates a great deal of
tiresome typing. Key words (RUN, PRINT,
LIST, etc.} have their own single-key entry,
® Unique syntax check. Only fines 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
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.

Boolean

A Micr

® 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
program control.

® Lines of unlimited length.

in 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.

ocompu
for everyone at

a Micro Price

[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.

ter

Sockets for
TV, cassette

280 A microprocessor
chip, widely recognised

as the best ever made. recorder, contains...
power ®
Expansion supply.
Connector  UHF TV SUPER

modulator ®

Rugged,
fiush,
Keyboard

Your MicroAce kit

Printed circuit board, with
IC sockets for all ICs.
Complete components set,
including all ICs-all
manufactured by selected
world-leading suppliers.

® New rugged keyboard,

JOIN THE REVOLUTION - DON'T GET LEFT

BEHIND - ORDER YOUR MICRO ACE NOW!!

. N N N N N BN B N B N N N |
l 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. I Quantity __ Description Unit Price TOTAL IATER
® Ready-moulded ] S
o [t d“plugscf;e MicroAce Kit 1K | $149.00 Diners
. R Check
connection to domestic TV I MicroAce Kit 2K | $169.00 Money Order
and cassette recorder. - en
(Programs can be SAVEd I Manual $10.00 aster Lharge
Visa
and LOADed on to a 1K Upgrade Kit | $29.00
portable cassette recorder.} I - — — Card No.
® Mains adaptor of 600 mA Shipmenis tsidelCalforia TOTAL
at 9vDC nominal Exp. Date _
unregulated.
® FREE course in BASIC Name
(! i d I
Eﬂl"ar?l:aa:‘l"lmlng and user Address
City State Zip
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Popular Electronics lests

Panasonic Model CT-9060
19" Color TV

Super picture conversion, good reproduction of colors,
and convenient servicing are hallmarks of this table model.

! il

ftili..:__

ANASONIC’s Model CT-9060

is a full-featured 19-inch color-
TV receiver. It offers “ColorPilot”
(VIR), a sophisticated 16-button
remote-control system with up/down
scanning and random channel tuning,
large LED channel display, and a
light-sensor-controlled picture. Other
features include a fast-warmup (6
seconds) picture tube, built-in white-
ness enhancer (increases beam cur-
rent to make whites appear whiter),
CATV/MATV connector, a front-
panel earphone jack, and an attractive
simulated wood and brushed alumi-
num cabinet integrated atop a neat
pedestal base.

Dimensions are 1818'H X 1938"'D
X 263s""W; weight is 60 1b. Suggested
retail price is $629.95. Other color re-
ceivers with the same NMX-L22
chassis used in the CT-9060 are the
CT-9050 and CT-9040, both without
remote-control facilities and the latter
with no VIR.

General Information. This set is
built around 16 transistors and seven
integrated circuits. ICs are used for
video i-fs and detection, sound detec-
tion, and output, VIR, automatic fine
tuning (aft), sync countdown and
phase detection, luminance processing
(video jungle), and chroma processing
and demodulation.

The CT-9060’s modular chassis is
very different from those in run-of-
the-mill nondeluxe receivers. It fea-
tures synthesizer, LED, remote-con-
trol, antenna, VIR. main, and CRT
boards that are unpluggable and un-
screwable. The only permanently
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‘ LED DISPLAY

REMOTE
CONTROL

REMOTE
CONTROL
SENSOR

CHASSIS
CONTROL

TRANSMITTER

INFRARED
LINK

FREQUENCY
SYNTHESIZER

LED DISPLAY DRIVER

SELECT SWITCH

u/Nv
TUNERS

PLL

TUNER
PRESCALER

Fig. 1. Block diagram of the Ct-9060 shows how the RemoCon system

is linked to the receiver’'s up/down scan control.

Multiburst patterns at
video detector and CRT
showing luminance bandpass.

Swept chroma from 3.08 to
4.08 MHz at video detector
output and CRT. Gated
rainbow vector in center.
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mounted items are the CRT and a
portion of the power supply. The main
chassis also slides out for convenient
servicing.

A couple of “safety” features in
this transformerless receiver deserve
mention. First, the power supply uses
a half-wave rectifier, which allows one
side of the ac line to be grounded.
(The usual bridge rectifier leaves both
sides of the ac line floating.) Second-
ly, this is the one set we've recently
tested that has transformer coupling
to the speaker/headphone arrange-
ment, permitting the latter to be iso-
lated from the potentially “hot’ chas-
sis itself.

Technical Details. Specific infor-
mation on the receiver’s up/down
transmitter and remote random ad-
dress and front-panel up/down tuning
system was not available at the time
we tested the CT-9060. However, this
is one of several similar schemes em-
ployed by TV receiver manufacturers.
It was not difficult, therefore, to draw
up a block diagram of Panasonic’s
system (Fig. 1). Such remotes have a
local oscillator that generates the var-
ious command frequencies to modu-
late an ultrasonic or, as in the case of
Panasonic’s CT-9060, infrared car-
rier. In the Panasonic set, a remote
receiver and additional electronics
process all on/off, up/down, mute,
and channel/volume changes through
its RemoCon (remote-control) system
that is also linked with the receiver’s
up/down scan control.

A frequency synthesizer recognizes
all transmitted impulses from Remo-
Con and keys an LED channel display
driver and uhf/vhf tuner switch. Ac-
cording to channel selection, the ap-
propriate tuner is activated and a

(Continued on page 48)
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All that's new and unique in quality electronic kits you can build

SEE THEM IN
THE LATEST

HEATHKIT
CATALOG-

The world’s largest
selection of easy-to-
build, money-saving
electronic kits
for home, hobby A
or business i

NEARLY

400

OF THE

FINEST

ELECTRONIC
KITS-

=0 AL FULLY
“"""'“: DESCRIBED &

delayed-sweep:

ILLUSTRATED

IN THIS BIG,
: COLORFUL104-
. PAGE CATALOG

Budget-priced Low-cost
digital alarm clock professional-grade
engine analyzer

Giant screen
Projection TV

?{/mullated Srecision Heathkit
picture weather computer

SEND FOR YOURS
TODAY!

Microprocessor
self-instruction program -

= —— —"/An all-in-one your key to computer knowledge
computer system, complete
with built-in floppy disk storagz - U Y N T U O D e (NN (O U SO N W

Heath Company

PIUS ...the latest line of electronic products l Heathklt g:s:;:‘:;:gn MI 49022

in easy-to-build money-saving kit form: auto-
motive ¢ marine « home products ¢ avionics »
clocks ¢ security » color TV ¢ weather ¢ toCls
¢ test instrumants ¢ books ¢ amateur radic ®
stereo HiFi ® computer systems ¢ self-instruc-
tion programs.

Mail coupon or card NOW

Heathkit products are displayed, sold and serviced =t
Heathkit Electronic Centers coast to coast (Units of Ves-
technology Electioniss Corporation). See the white pages
of your phone book.

I coupon is missing, write Heath Company, Dept. 018- _

732, Benton Harbor, l;ichigan 49022. ’ CL-749 ZIP -

D Yes Please send me my FREE Heathkit Catalog.
| am not currently receiving your catalog.

Name __ I ———— —

City - _State

F----
s o s e e s e e e

T I N S N S N N S (N SN Y S S N S . -
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phase-locked loop (PLL) and prescal-
er (usually a divide-by-256 arrange-
ment) track the selected frequencies
between 54 and 890 MHz, locking on
the particular channel via feedback
voltage correction. In such an ar-
rangement, aft may or may not be
used, depending on the accuracy of
regulated voltage, tuner capture
range, and overall effectiveness of the
PLL. In this instance, aft is always on,
regardless of ColorPilot engagement,
and has a channel frequency capture
range of = 1.5 MHz. The 40-pin syn-
thesizer chip is undoubtedly an LSI
(large scale integration) device.

The CT-9060 uses a U.S.-made
CA3139GMI RCA IC for automatic
fine tuning and 4.5-MHz intercarrier
sound mixing/amplifying and an
RCA CA3153GMI serves as an i-f
amplifier, video detector, and agc pro-
cessor. This latter 1C receives tuner
signals immediately after convention-
al adjacent-channel LC trapping be-
tween i-fs and tuner. Both ICs are
very similar or identical to those listed
on the MCK 002B i-f/aft schematic
for RCA’s CTC 96 chassis.Therefore,
we’ll use the well-defined RCA dia-
gram in Fig.2 to describe operation of
the two ICs.

The CA3139E/Q aft actually con-
sists of five circuits listed by RCA as:
cascode amplifier, bias, intercarrier
mixer/amplifier, aft detector/dc am-
plifier, and voltage regulator. Incom-
ing signals enter U2-4 from Ul-B
through a frequency restrictive capac-
itor and are amplified by three tran-
sistors for the mixer and amplifier.

Video i-f and sound carriers at 45.75
and 41.25 MHz are beat together and
down-converted to provide the 4.5-
MHz intercarrier from which high-
frequency “tweets’ are removed with
a low-pass filter. After further ampli-
fication, sound information passes to
the audio IC for detection and final
processing.

In the meantime, the original video
carrier continues through an RLC
network and detector transformer,
where applied bias controls aft “bow
tie” width and, thereby, overall amph-
fier gain. The transformer is an ordi-
nary tunable center-tapped discrimi-
nator that furnishes out-of-phase volt-
ages to a differential peak detecting
dc amplifier. This stage supplies fil-
tered push-pull outputs that vary di-
rectly with the position of the 45.75-
MHz video carrier on the i-f response
curve, keeping the u/v tuners within a
few kilohertz of video channel center
frequencies. The shunt regulator has a
single transistor and two reference
zeners.

The CA3153 video i-f system, of
course, has many more functions than
just voltage amplification and control.
It also provides an improved, fast-act-
ing automatic gain control (agc),
keyed sample-and-hold circuits, linear
video demolulation (without synchro-
nous detection) high-gain i-f ampli-
fiers, and an internal shunt regulator.
All these functions are contained in a
16-pin dual in-line plastic package.

Inputs arrive via the various adja-
cent-channel sideband traps through
a peaking network and go into U/-A,

MODEL CT-9060 PANASONIC RECEIVER
LABORATORY DATA

TRS-80 MODEL 1lI
48K $1047

APPLE - Il +

48K $1119

ATARI 800

48K $1149

Parameter

Tuner/receiver sensitivity
(min. signal for
snow-free picture):
Voltage regulation
(line varied from
105 to 130 V):
Luminance bandpass at CRT:
Luminance bandpass at video detector:
S/N at CRT:
Horizontal overscan:
Barreling & pincushion effects:
Convergence:
Audio bandpass (3 dB down):
Agc effective range
Earphone outlet impedance:
Chassis power requirements
(signal applied):

Measurement

vhi (Ch. 6): — 12.6 dBmV (—61.3 dBm)
uhf (Ch. 30): —8 dBmV (—56.8 dBm)

Low voltage: i12-V supply—99%

123-V supply—93%

PRINTERS

MICROLINE-80 $639.00
MICROLINE-82 $799.00
EPSON MX-80 $599.00
CENTRONICS 737 $869.00
VISTA V300 $1799.00

High voltage: 25-kV supply—93%
3 MHz

4MHz

36.1dB

16%

None

99.8%

55 Hz to 900 Hz, 1 kHz to 5.5 kHz
>40 dB

11.8 ohms

85 W

Note: Instruments used in these measurements are from Tektronix, Sadelco, Data Pre-
cision, B8K-Precision, and Sencore. They include: Telequipment D66, D67A oscillo-
scopes; FS-3D-VU f/s meter; models 245, 1350, 1750 multimeters; types 2148, 1250,
CG 169 and VA48 color bar and signal generators; and a variable PR57 power supply.

JANUARY 1981
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6 SOUTH ST, MILFORD, NH 03055
TOLL FREE ORDERS:

1-800-258-1790

(in NH call 673.5144)

TERMS: Prices and speclfications are subject to
change. HARDSIDE accepts VISA & MASTERCARD.
Certlfied checks and Money Orders; Personal checks
accepted (takes 3 weeks to clear). HARDSIDE pays all
shipping charges (within 48 states) on all PREPAID
orders OVER $100.00. On all orders over $100 a $2.50
handling charge must be added. COD orders accepted
(orders over $250 require 25% deposit) there is a $5.00
handling charge. UPS, Blue Label, Alr Frelght
avallable at extra cost.
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where there are two stages of i-f am-
plification and the first interstage
transformer. The output from U/-B
goes to the aft circuit discussed above
and the second interstage transformer
primary and 41.25-MHz soundtrap.
From the latter, it goes to the succeed-
ing stage’s secondary and a diode-
and-transistor detection system.
During horizontal blanking inter-
vals, keying pulses reach U/-C coinci-
dental with the horizontal sync pulse.
These pulses charge an internal ca-

pacitor to a voltage proportional to
the video signal magnitude and supply
current to charge external agc filter
capacitor C/2. Keying pulses then ef-
fectively charge and discharge these
capacitors.

There is also an internal noise gate,
connected to the video output before
the 4.5-MHz intercarrier sound trap,
that reduces agc gain during noise
spikes and turns on fully for large-
amplitude noise interruptions. When
this occurs, agc loop gain between U/ -

the best value in hi-fi

Three V15 Type IV
Technological Breakthroughs

Dynamic Stabilizer Suspended from two
viscous-damped bearings, acts like a shock absorber
to maintain constant cartridge-to-record distance and
uniform tracking force; etiminates record groove
skipping caused by warp; cushions the stylus from
accidental damage.

Electrostatic Neutralizer 10,000 cor-
ductive grephite fibers discharge static electricity from
the record during play. Eliminates attraction of dust and
tracking foce variations caused by static charges.

Telescoped Shank Greatly improves track-
ability at tre critical middle and high frequencies.
Lowest effective mass, with no sacrifice of necessarv
stiffness or strength.

For all the facts
circle 50 on
free information card

with adjustable integrated headshell

Plus a Studio Cartridge
Innovation

SIDE-GUARD Stylus Deflector
A unique lateral deflection assembly developed by
Shure for its professional studio cartridge — prevents
the most common cause of stylus damage by withdraw-
ing the entire stylus shank and tip safely into the stylus
housing betore it can be bent by sideways thrusts.

In 6 Models to Match Any
Turntable, Any Budget Al these
features are incorporated into six moderately-priced
cartridges—with tracking forces ranging from % to

3 grams, and three different stylus configurations—
including the revolutionary distortion-reducing
Hyperelliptical stylus. Headlining the M97 Series is the
MA7HE-AH, featuring a precision aligned cartridge-
headshell and adjustable overhang.

THE HEADLINER™
Model M97HE-AH

€

M97 SERIES

phono cartridges

5 NSNS
some

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

In Canada: A. C. Simmonds & Sons Limited
Manufacturers of high fidelity components,

microphones, sound systems and related circuitry.

WWW akherieaniadimahictary com

A and U/-B is automatically reduced.
An r-fagc delay for tuner applications
is visible at the upper center of the
diagram. The shunt regulator consists
of several transistors in a feedback-
loop configuration between ground
and V..

Comments. We found the CT-
9060’s performance to be on a par
with most of the other similarly priced
color receivers we tested, with 3-MHz
bandpass at the CRT. Its overall pic-
ture brightness was about average.
And the “whiteness enhancer” fea-
ture did, indeed, accentuate the
whites and helped in providing good
color rendition.

The remote-control (RemoCon)
and VIR (ColorPilot) both worked
properly and are worthy of more than
passing mention. VIR operates only
when the vertical interval reference
signal is broadcast, which is about
90% of the'time on larger stations.

Picture convergence was phenom-
enally good! The yoke/picture-tube
match in our sample receiver couldn’t
have been better.

The receiver’s up/down tuning sys-
tem doesn’t permit random channel
selection. However, pressing and
holding the up or down bution allows
fast scanning of the channels in the
direction selected. A minor annoyance
is that there’s a slight lag in the audio
when tuning from one channel to the
next. Voltage regulation might have
been better, too. but the less-than-
ideal regulation isn’t too much of a
problem because the picture bloomed
and shrank only slightly at 135 and 95
volts ac, respectively.

You'll note from our test-result
chart that we've now adopted the
dBmV figure for tuner sensitivity in-
stead of the dBm figures we’ve used in
the past. This is because we have
switched over to more accurate instru-
mentation, and it reads out in dBmV.
For those of you who wish to make
sensitivity comparisons between this
and receivers we’ve already tested, the
conversion from dBmV to dBm is as
follows: dBm (at 75Q) = —48.85dB
+ dBmV.

Test results, super conversion, and
generally good operation lead us to
conclude that the Panasonic CT-9060
is a high-quality color-TV receiver.
We’re particularly pleased with re-
production of the reds, the important
magentas and cyans in the picture,
and the high audio volume that can be
obtained without speaker-cone break-
up.—Stan Prentiss.
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The first personal computer

for under

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
“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.

Yaqu simply take it out of the box, con-
nect it to your TV, and turnit 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 (6%2" x 82" x 12" 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.

You'll also receive a catalog packed with
items that can make your ZX80 even more
useful. Including 27 program cassettes,
from games and home budgeting for just
$6.95, to Sinclair’s unique Computer Learning
Lab. And books, hardware options and
other accessories.

ZX80's advanced design features.
Sinclair’s 4K integer BASIC has perfor-

mance features you'd expect only on much

larger and more expensive computers.

® Unique ‘one touch’ entry. Key words
(RUN, PRINT, LIST, etc.) have their
own single-key entry to reduce typing
and save memory space.

JANUARY 1981

$200.

® Automatic
error detection.

A cursor identifies errors

immediately to prevent entering

programs with faults.

® Powerful text editing facilities.

® Also programmable in machine code.

® Excellent string handling capability—up
to 26 string variables of any length.

® Graphics, with 22 standard symbols.

® Built-intandom 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 con-
sumer electronics worldwide.

To order by mail, use the coupon below.
But for fastest delivery, order by phone
and charge to your Master Charge or VISA.
The ZX80 is backed by a 30-day money-
back guarantee, a 90-day limited warranty
with a national service-by-mail facility, and
extended gervice contracts are available for
a minimal charge.

EEEEF%

&

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.)

The ZX80 is a family learning aid. Children 10 and
above will quickly understand the principles of
computing—and have fun learning.

Master Charge or VISA orders call:
(203) 265-9171. We'll refund the cost of your call,
Information: General and technical —(617)
367-1988, 367-1909, 367-1898, 367-2555.
Phones open Monday-Friday from 8 AM to

8 PM EST.

» [ ]
Elh:lall_ Sinclair Research Ltd., 475 Main St.,
P.0. Box 3027, Wallingford, CT 06492.

—r———— - —————_————

To: Sinclair Research Ltd., 475 Main St., P.0. Box 3027, Wallingford, CT 06492.

I Pleasesendme ____ZX80 personal computer(s) at $199,95* each (US dollars), plus $5 I
shipping. (Your ZX80 may be tax deductible.)
I 1 enclose a check/money order payable to Sinclair Research Ltd. for § I
I Name. '
I Address I
I City State Zip
Occupation: _ - — - Age: I
I Intended use of ZX80: — e I

Have you ever used a computer? [ Yes I No.
Do you own another personal computer? [ Yes [ No. PE-1-1

*For Conn. deliveries, add sales tax.

= PRI N oY R PN
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°E TESTS
re
AUDIO

POWER "
IFIERS

AM

NYONE acquainted with the
conclusion that we have reached
over years of experience with power
amplifiers—namely, that they are vir-
tually indistinguishable in terms of
sound when operated within their rat-
ings of output power and load imped-
ance—might wonder why we would
bother to test them at all. The reason
why we do is that in real-world appli-
cations, ensuring that ratings are not
exceeded is not always an easy task.
Most of the ratings given power
amps are based on their behavior
when driving a purely resistive load,
usually of 8 ohms. Even a cursory ex-
amination of the electrical character-
istics of loudspeakers leads to the con-
clusion that such ratings are optimis-
tic. Speakers as a rule do not maintain
their nominal impedance ratings
across the entire audio bandpass and

BY JULIAN D. HIRSCH

Hirsch-Houzk Laboratories

AND HAROLD A. RODGERS

Executive Editor

are most often reactive aver at least
part of the range. And while ampli-
fiers are with few exceptions rated
with 8-ohm loads, loudspeakers whose
nominal impedances are as low as 4
ohms are common.

Taken together, these factors mean
that a power amplifier can easily—

MRV orenoowe wrwtter AL WOOD

WWW akherieaniadimhictary com

and unbeknownst to its owner—drive
its output devices beyond their safe
operating margins or, more likely,
trigger its protective circuitry. Behav-
ior of the unit under stress can, there-
fore, legitimately be regarded as an
index of performance. With this in
mind, we have added to the usual tests
others designed to simulate stress.
Note also that we have chosen not to
report insignificant differences in dis-
tortion, and have established a meas-
urement “floor”” at 0.01%. This repre-
sents a distortion level 80 dB below
the signal of interest, which includes a
generous safety margin. Even with
pure sine waves, distortion of 0.1% os
less is not noticed by listeners.

Often, in reading a test report, one
could easily conclude that the most
important question it will answer is:
“Does this product meet its specifica-
tions?” This obviously is of interest,
but is not sufficient documentation of
performance. While it is possible to
check manufacturers’ specs against
our data, our measurements are in
most cases more comprehensive.

How We Test. Torate an amplifier
for harmonic distortion. we run a se-
ries of tests at full power, half power,
and '/10 power at various frequencies
distributed across the audio band. If


www.americanradiohistory.com

the worst-case figure is 0.01% or
more, that datum is given along with
the frequency and power level at
which it occurred. Otherwise, we note
that the figure is less than 0.01%.

Intermodulation distortion is as-
sessed according to the IHF IM test.
The amplifier is driven to full power
by a signal consisting of 19- and 20-
kHz tones of equal strength, and all
detectable distortion products in the
audio band are measured. Perform-
ance is considered acceptable when all
products are at least —40 dB with
respect to the desired signal.

Frequency response is measured via
the common sweep-tone method at an
output level of 1 watt. All of the am-
plifiers in the test were flat to within a
small fraction of a decibel throughout
the audio band and, in most cases well
beyond. The differences found were
not judged significant and will not be
presented.

IHF slew factor is intended to
check the response of an amplifier to
out-of-band signals that may accom-
pany an audio signal. It is measured
by driving the amplifier with a 1-kHz
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tone until rated power is reached, then
increasing the frequency until the out-
put waveform, as observed on an oscil-
loscope, departs from a sinusoid. The
frequency at which this occurs is di-
vided by 20 kHz to give the slew fac-
tor. Anything above 2 or so is proba-
bly satisfactory. Note that, if the am-
plifier incorporates a low-pass filter so
that the waveform disappears before
it becomes distorted, the slew factor is
considered to approach infinity.

IHF dynamic headroom is a mea-
sure of amplifier behavior with signals
that exceed its rated output for brief
periods. It is measured with a repeti-
tive test signal consisting of 20 cycles
of a 1-kHz sine wave at one level fol-
lowed by 480 cycles at a level 20 dB
lower. The power level reached by the
high-level burst just before clipping is
referred to as the dynamic headroom
of the amplifier and the ratio given in
dB above rated power. Dynamic head-
room of 3 dB is considered excellent.

The same test signal is used in
checking recovery from overload. In
this case, the drive signal is raised un-
til the amplifier is subjected to 10 dB
of overdrive by the high-level burst.
Typically, when the drive level drops
to 10 rated power, there is a short
delay before the waveform resumes a
sinusoidal shape. This is the overload
recovery time. All amplifiers chosen
for this report have recovery times in
the range of 30 us or less. This is
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instantaneous as far as the ear is con-
cerned; therefore these data have been
omitted from the individual reports
that follow.

Perhaps the most important use we
have made of the dynamic headroom
signal is in developing the voltage/
current plots for each amplifier.
These show the dynamic power avail-
able into 8-, 4-, and 2-ohm loads. One
reason for using this signal is that in
most cases it allows the tests to be
made without triggering protective
devices or blowing fuses. But equally
important, this signal better approxi-
mates the waveforms the amplifier
will handle in playing music. Steady-
state power—which the FTC insists
be used as the principal rating of am-
plifiers—has been verified ir the har-
monic distortion test.

As an additional test of ability to
handle difficult loads, particularly
those posed by electrostatic loud-
speakers, we shunted the amplifiers’
outputs with 3-uF capacitors as they
were driving low resistances and
sometimes loudspeakers. In the lab,
the test signal was a 10-kHz square
wave. In the listening room, the sig-
nal, obviously, was music.

Additional factors we checked were
input sensitivity and signal-to-noise
ratio. The former is the mezasure of
the driving signal needed at the am-
plifier input to deliver 1 watt to an 8-
ohm resistive load. The latter is mea-
sured with respect to the voltage (2.83
V) developed under these conditions
and is A-weighted.

Eight amplifiers, not all of the same
power rating but representing a wide
range of design philosophies, were
chosen for testing. All of them did
fairly well, usually having one or more
outstanding features. But no one of
them was a winner in all arzas. Each
unit is introduced with data sxcerpted
from the manufacturer’s specifica-
tions. Here they are:
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Apt 1

100 W/channel continuous into 4 or 8 ohms, 65 W/
channel into 16 ohms, 20-20,000 Hz with no more than
0.03% THD, 150 W/channel into 2 ohms with no more than
0.05%, 200 W mono into 8 or 16 ohms; S/N (1 W) 80 dB;
3.12"H X 16.9”W X 10.19"D; suggested retail price
$641.

Apt has designed this amplifier to operate with a full
reserve of headroom to all impedances from 2 to 16 ohms. A
switch in the rear changes the power-supply voltage and cur-
rerit range to handle low-impedance loads without endanger-
ing the output transistors. The LED clipping indicators work
very well; if they do no more than flicker from green to red
occasionally, the amplifier is being used to its full capacity
with no risk of any kind of distortion. This, plus the conserva-
tively rated output section and the dual-voltage power supply,
enables Apt to do away with conventional current-limiting
circuits. Highly reactive loads do not bother this amplifier.

The Apt can drive 2-ohm loads with very high powers, and
its high dynamic headroom rating (nearly 3 dB) applies under
all load conditions. A warning red LED alerts the user that
the impedance switch is set improperly (although no damage
will come to the amplifier if it is set for “8-16 ohms” and one
drives a 2-ohm load; under this condition it can pump well
over 400 watts per channel into 2 ohms in 20-ms bursts).

Measured data: Harmonic distortion (8-ohm load, worst
case) 0.028%, 20 kHz at full power; IHF IM distortion, sec-
ond-order —94 dB, third-order —75 dB; IHF dynamic head-
room 4.83 dB (see voltage/current plot); IHF slew factor 10;
input sensitivity for 1-W output 92 mV; S/N (A-weighted)
89 dB.
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Heath AA-1800

250 W/channel continuous into 8 ohms, 20-20,000 Hz
with no more than 0.025% THD; S/N (1 watt, unweighted)
85 dB; 7"H X 19"W X 16%4"D; suggested retail price
$600 in kit form.

This is the giant of the group, yet it gets very hot in precon-
ditioning and high-power testing. It will drive low-impedance
loads, but can readily blow internal fuses if pushed to clipping
into 4 ohms or less. Its real forte is dynamic power capability,
in which it far outdistances the other amplifiers. From 585
watts into 8 ohms to an incredible 1215 watts into 2 ohms,
this amplifier should be able to cope with any demand of
recorded program material—even when digital systems enter
the home. Due to a built-in power limitation at ultrasonic fre-
quencies, slew factor could not be measured. Judging from
the manual and from examination of the test sample, this kit
is no job for a tyro.

Measured data: Harmonic distortion (8-ohm load, worst
case) 0.02%, full power at 15 kHz; IHF IM distortion, second
order —93 dB, third order —76 dB; IHF dynamic headroom
3.7 dB; IHF slew factor not measurable; input sensitivity for
1-W output 100 mV; S/N (A-weighted) >90 dB.
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Cover lllustration
The original photo was an in-
frared image of a stereo ampli-
fier delivering power to test
loads. The image was color-
enhanced by Wilson/Lund, Mo-
| line, IL 61265, using its Electron-
ic Graphics Generator (EGG). The EGG employs a video camera,
video monitor, and a control panel with 48 dials. With the EGG, an
art technician can introduce varying degrees of 16 colors into
images of black-and-white or color copy or illustrations, video-
tape frames, or even small three-dimensional objects. What
appears on the cover is a color photograph of the image pro-
duced on the EGG's video monitor.
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Carver M-400

CUER

200 W/channel into 8 ohms, 20-20,000 Hz with no more
than 0.05% THD, 0.06% IM; S/N (A-weighted) 100 dB;
6%4"'H, W, D; suggested retail price $349.

This little giant of amplifiers is really a fairly conventional
class-AB circuit, with a very “smart” power supply—essen-
tially, a super-efficient switching type, somewhat resembling
the high-voltage flyback supply of a TV set. It is controlled by
the signal envelope and supplies no more dc to the amplifier
than is required by the signal (three voltage levels are avail-
able). Protective and monitoring systems are connected to the
power supply, so that the amplifier will shut down in time to
protect itself and the speakers against damage. Operation is
inverted in one channel to equalize loads on the positive and
negative supplies.

The M-400 has no heat sinking other than the metal case.
Because of the low average power output of music signals,
and the high efficiency of the design, it runs cool under nor-
mal conditions. However, continuous power tests heat up its
small thermal mass rapidly, and it can shut down in moments.
Extraordinary power demands will blow its 15-ampere line
fuse. (This large rating is used because much of the current
drawn from the power line is reactive.)

In continuous distortion tests, the Carver M-400 operated
on a duty cycle of about 34%—>50 seconds on, 95 seconds off

- and shut down repeatedly. It blew numerous fuses and

became extremely hot at times, yet was never damaged. It is
capable of enormous power, even into low-impedance loads.
In the mono connection (with built-in bridging) it can deliver
more than 500 watts to 8 ohms, and almost a kilowatt on
peaks.

Considerable change in the 10,000-Hz square-wave output
with a 3-uF capacitor added to the 8-ohm load resulted from
the low-pass filters in the amplifier outputs. These remove
ultrasonic switching components arising from the power-sup-
ply operation, and their cut-off properties can be affected
somewhat by loading. This produces no audible effects.

Measured data: Harmonic distortion (8-ohm load, worst
case) 0.18%, 20 kHz at Y10 power; IHF IM distortion, second
order — 86 dB, third order —64 dB; IHF dynamic headroom
2.0dB; IHF slew factor >>25; input sensitivity for 1-W output
92 mV; S/N (A-weighted) 85 dB.
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Adcom GFA-1

200 W/channel continuous into 8 ohms, 20-20,000 Hz
with no more than 0.05% THD, 0.1% IM; 812"'"H X 1012""W
X 612"'D; suggested retail price $400.

High power is packed into the GFA-1’s case by using two
strapped (bridged) amplifiers per channel. This approach
requires isolation of all grounds or the output transistors will
be destroyed. (This made it impossible for us to measure IM.)
No protection against this sort of mishap is provided. The
amplifier’s fan, just about the quietest we have ever found in a
home-entertainment product, keeps the unit cool when repro-
| ducing music. In preconditioning and testing, however, it ran
very hot and was repeatedly shut down by its thermal protec-
tion. lts duty cycle was 33%—2 minutes on, 4 minutes off.

Loading the outputs with 3 uF in parallel with 8 ohms pro-

duces strong ringing at about 20 kHz, but no outright insta-
bility. However, the load reflects back into the input, produc-
ing the same sort of ringing waveform at the inputs that
appears at the outputs. What this means is not clear. In listen-
ing tests we could hear nothing wrong with the sound of the
GFA-1, and no change occurred with 3-uF capacitors across
the speaker lines.
f Measured data: Harmonic distortion (8-ohm load, worst
case) 0.097%, full power at 20 kHz;, IHF IM distortion not
measurable; IHF dynamic headroom 2.90 dB; IHF slew fac-
tor 7, input sensitivity for 1-W output 72 mV; S/N (A-
weighted) 80 dB.
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Kenwood L-07 Ml

150 W (mono) into 8 ohms, 20-20,000 Hz with no more
than 0.007% THD, 0.003% IM; S/N 120 dB; 6 ¥32"’H X
77/8""W X 151132"'D; suggested retail price $600.

As this is a mono amplifier, two are needed for stereo. Not
especially powerful in view of its size, it belongs to the “van-
ishing distortion” school of design. The load is fed via a meter
length of heavy speaker cable, and some of the benefits of the
amplifier are said to be sacrificed if any other link is used.
(One can hardly dispute the desirability of short, heavy speak-
er leads.)

We heard no magic quality to the sound from a pair of
these amplifiers, but they are easily as good as any others one
might name. The 0.14-microsecond rise time we measured
places response well into the MHz range, and it must be
noted that the IHF IM distortion was the lowest we have yet
measured.

A 3-uF capacitor on the output produces ringing, which
also reflects to the inputs. Oddly, the dynamic power output
of the Kenwood amplifier with 4- or 2-ohm loads is /ess than
the continuous output. A Kenwood spokesman verifies that
this is characteristic of the protection circuitry.

Measured data: Harmonic distortion (8-ohm load, worst
case) <<0.01%; IHF IM distortion, second order below —96
dB, third order —90 dB; IHF dynamic headroom 1.25 dB;
IHF slew factor >25; input sensitivity for 1-W output 80
mV; S/N (A-weighted) >90 dB.
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Phase Linear Model 400 Series |l

210 W/channel continuous into 8 ohms, 20-20,000 Hz
with 0.09% THD and IM distortion; S/N 110 dB (IHF “A");
approx. 7"'H X 19”"W X 10”D; suggested retail price
$700.

Designing an improved model based on the original Phase
Linear 400 is a task sufficiently formidable that we are nei-
ther surprised nor disappointed that in this case the redesign
is largely cosmetic. Rated power has been increased by 0.2 dB
to 210 watts and the distortion rating decreased to 0.09%.
Under the new skin, however, lies much the same amplifier as
before, as evidenced by the fact that our sample met the old
distortion spec handily, but could not quite make the new one.
(Everything was fine until 20 kHz, where harmonic distortion
rose to about 0.2%.) Needless to say, this does not impair
sonic performance of the unit in any way, especially since IM
products—which, unlike harmonics of 20 kHz, lie in the audi-
ble range—are extremely well suppressed.

The rating for continuous power into 8 ohms leaves a good
safety margin, but fuses blew before clipping could be
reached into lower impedances. Dynamic tests showed the
unit’s true capabilities—800 watts per channel are available
into 2 ohms! Addition of the shunt capacitors caused no sig-
nificant alteration of the square-wave signal. The amplifier
gets very hot in preconditioning, but stays cool in normal use.

The only oddity we observed was minor and relates to the
LED output indicators. These, like the meters on the earlier
version, are calibrated with 0 dB at only 70 watts.

Measured data: Harmonic distortion (8-ohm load, worst
case) 0.21% (Y10 power at 20 kHz); IHF IM distortion, sec-
ond order —93 dB, third order — 76 dB; IHF dynamic power
2.23 dB; IHF slew factor 3.2; input sensitivity for 1-W output
79 mV; S/N (A-weighted) 85.8 dB.
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Van Alstine MOS-FET 150

60 W/channel into 8 ohms, 20-20.000 Hz with no more
than 1% THD; S/N 88 dB; 7'H X 14%2""W X 11"D; price
$600 by mail order (3675 with meters, $300 when a Dyna
150, working or not, is sent as a trade-in).

Built from a recycled Dyna 150, though retaining only the
chassis and power transformer, this amplifier impressed us
with the simplicity of its design approach. The goal was to
optimize the transient response of the amplifier while elimi-
nating all forms of transient and slew-induced distortion. In
realizing this, Van Alstine showed little concern for conven-
tional specifications, as evidenced by the seemingly outlandish
distortion rating.

The unit is an all-FET amplifier having relatively low
open-loop gain. There is considerable negative feedback at dc
and low frequencies, diminishing with increasing frequency
and disappearing altogether by 26 kHz.

The result shows in the IHF IM measurement. Odd-order
IM products are more numerous of higher amplitude than on
most amplifiers, and the 1,000-Hz difference tone is at only
—73 dB. None of this is audible in any case, but we are not
convinced that TIM/SID is audible either.

As one would suspect from a frequency response that is
down 2.4 dB at 20,000 Hz, a 10,000-Hz square wave is quite
rounded on its leading edge. Adding a 3-uF capacitor
improves the shape considerably. Nothing at the output of the
amplifier reflects in any way to its input. A major design goal
was total stability under any conditions. Stages are all bal-
anced so that there are no transients at turn-on or turn-off.
Furthermore, it is nearly immune to line voltage shifts. When
you drive it to about 1 watt and watch the output on a dc
scope, reducing the line voltage from 120 to virtually zero has
absolutely no effect on the output. When the drive is
increased so that the waveform clips, a slight increase of line
voltage restores proper operation. The meters are accurate
and the readings match in both channels—quite a rarity.

This is a relatively low-power amplifier, and fairly expen-
sive for its power rating. On the other hand, if you have a
Dyna 150 to be converted, the cost is very reasonable.

Measured data: Harmonic distortion (8-ohm load, worst
case) 0.86%, full power at 20 kHz; IHF IM distortion, second
order — 74 dB, third order — 50 dB; IHF dynamic headroom
2.02 dB; IHF slew factor >25; input sensitivity for 1-W out-
put 30 mV; S/N (A-weighted) 85 dB.
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Threshold Stasis 3

100 W/channel continuous into 8 ohms, 20-20,000 Hz
with harmonic and IHF IM distortion less than 0.1%; S/N
103 dB; approx. 7"H X 19”'W X 18"D; suggested retail
price $1,675.

Here is one superbly constructed and over-engineered am-
plifier. Its principal features are its unique circuit configura-
tion (which eliminates overall negative feedback and makes
the unit, theoretically, free of TIM) and its use of 16 output
devices per channel (which makes fuses the only protective
devices necessary). However, on penalty of serious high-fre-
quency oscillation, input and output grounds must be kept
isolated.

During our lab evaluation, the amplifier blew fuses in the
slew-factor test, which is normally not highly stressful. Ap-
parently, at ultrasonic frequencies, the half of the output
stage that is supposed to be nonconducting cannot turn off
rapidly enough. This leaves the stage effectively a short cir-
cuit across the power supply. (In normal circumstances, this is
extremely unlikely to happen.) Once the signal was removed
and the fuses replaced, the amplifier seemed free of damage.
(We had some difficulties in removing blown fuses from the
holders, but Threshold advises that this is being corrected.)

For its power rating, the price of the Stasis 3 is high indeed.
If there is any performance advantage to its special design,
our lab and listening tests failed to detect it. On the other
hand, no sonic flaws were turned up either. Finally, the dual
LED ladders respond rapidly and accurately, giving a useful
display of instantaneous power output.

Measured data: Harmonic distortion (8-ohm load, worst
case) 0.075% (30 Hz, 10 W); IHF IM distortion, second
order —94 dB, third order —76 dB; IHF dynamic headroom
2.30; IHF slew factor >35; input sensitivity for 1-W output
125 mV; S/N (A-weighted) 89 dB.
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Our secret

to tracking these
fantastic grooves

makes every

>

record you own

sound better!

New AT155LC
Vector-Aligned”
Stereo Cartridgs

There are perhaps a dozen

= reasons why the new AT155LC
does so well tracking even the most
explosive new digital records. An
advanced new Line Contact stylus,
our exclusive Vector-Aligned™
magnetic system, and new high-
efficiency coil and core designs to
mention just a few. .

But it's our sound,
not the construction that
is important. And our
capability to track even
the tough records which
benefits you every time
you listen. Because
even slight mis-tracking
can quickly destroy any record,
shortening both disc and stylus life
dramatically.

Of course it's easy to claim
“good tracking”. . . everybody says it.
Proving it is something else. Well, we
guarantee that every new AT155LC
will pass an objective test which
easily exceeds the limits of most
commercial pressings. Specifically, at
1.2 grams the AT155LC cleanly tracks
the 80-micron band of a standard

DIN 45 549 or AT6607 equivalent test
record. And at 1.6 grams it even
tracks the severe 90-micron band
without visible distortion.

Of course tracking is not the only
virtue of the new AT155LC. Response
is uniform from 5 to 35,000 Hz,
separation is great, and efficiency is

y uncommonly high*. All
claims we back up with
specific tests any lab
can duplicate.

But the most
important test is a visit
to your Audio-Technica
dealer. Ask to hear
the new AT155LC with
your favorite records and with the
new digital blockbusters. We promise
a remarkable sonic experience. And
audible proof that the new AT155LC
can unlock the full potential of every

other hifi component you own.
*Performance specifications available on request.

audio-technica

AUDIO-TECHNICA U.S., INC,,
1221 Commerce Dr., Stow, OH 44224
Dept. 11P
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General Comments. It isourview
that, aside from intangible factors,
the real advantages of one amplifier
over another lie in reliability, freedom
from “glitches,” and ability to drive
any load one might conceivably ap-
ply. Last but not least is the obvious
matter of power output.

No one would go wrong with any of
these amplifiers. In fact, the overall
level of performance for the group is
almost astonishingly high. On the ba-
sis of our auditions, it seems doubtful
that anyone in a double-blind test
could distinguish between them.
When we drove them hard, it was
easy to separate the 100-watt class
from the 200-watt class, especially
when there were large dynamic power
demands. Still, that calls for listening
at levels that would be extremely high
for the home.

Choosing one of the group over the
others would be very difficult, yet
each has its particular strength. The
Carver is unquestionably the most in-
geniously designed amplifier, in addi-
tion to being the cheapest. The
Threshold is the *“best built” in re-
spect to workmanship and component
quality, but has a price to match. The
Adcom gives the Carver close compe-
tition in the dollars-per-watt race,
and has no deficiencies in a normal
home situation.

The Apt is a gem, a small, highly
sophisticated amplifier that is not
fazed by anything one connects to
it—but it is expensive for its power.
Phase Linear is a good value for the
money—and is very powerful into low
impedances. The Heath unit is almost
overwhelming in its massiveness and
power, and clearly the champion in
dynamic power. Kenwood’s has ex-
tremely large bandwidth and is ex-
traordinarily low in distortion, though
the audible benefits of those qualities
are not clear. And a pair of them is
quite expensive for the power rating.

Finally, Van Alstine’s wins a spe-
cial place for its near-ultimate sim-
plicity and freedom from idiosyncra-
sies. It is very expensive, however, for
a 60-watt amplifier, although the con-
version cost from a Dyna 150 falls in
the bargain category.

Ultimately, the choice between
units may depend partly on appear-
ance, how well the unit fits the space
available, or some intangible factor.
If this series of tests does nothing else,
it demonstrates that modern, high-
quality power amplifiers have a good
deal in reserve for stress situations. ¢

POPULAR ELECTRONICS
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ITEM NO. CMOS  SA

“"1c nserTion/ExTRAcTION KiT

e MOS-1416 14-16 CMOS SAFE INSERTER
e EX-1 14-16 EXTRACTOR
KIT INCLUDES « MOS-2428 24-28 CMOS SAFE INSERTER . [0") o0 a0 clo e cAFE EXTRACTOR

e MOS-40  36-40 CMOS SAFE INSERTER
OK MACHINE & TOOL CORPORATION

3455 CONNERST.,BRONX,N.Y. 10475 U.S.A.
PHONE (212) 994-6600 TELEX ND 125091

PRINTED IN U.S A,

MOS-2428

MOS-1416

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

[ INDIVIDUAL COMPONENTS |

MOS-1416 14-16 PIN MOS CMCOS SAFE INSERTER $ 795
MOS-2428 24-28 PIN MOS CMOS SAFE INSERTER $ 7.95
MOS-40 36-40 PIN MOS CMOS SAFE INSERTER $ 795
EX-1 14-16 PIN EXTRBACTOR TOOL $ 1.49
EX-2 24-40 PIN CMOS SAFE EXTRACTOR TOOL $ 795

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

MS650
MNNI-SPEAKER

Aold

A BSR COMPANY

Upu
min -sped
prosabl ... minimal.

Minimal power

incredible ' MS-650 mini-spedker
system. The only th .ng srmall aocur it is
its size. .

Here’s why. Lnlike conventioral
mini-system drivers shat can overheot
and distort under h gh power, bo-h the
MS-550’s 1’ polyamice soft domne
tweeter and 6'%’" highk complianze
wooler are specially coo ed with femo-
fluic in the voice zoil cap for be-ter
frequency response, lower cis-ortion
and greater power hand ing.

They’re so effective the n=w
MS-%550 mini-speaker system can
handle up to 150 watts of powe-! Eut
wha's even more amazing isthat wh le
it can handle all that power, & does 't
need it. Amere 20 watts input produz=s
an awesome 10248 oJtput. Tha ‘s
enough to wake the neighbors Andthe
who e neighborhocd. But that's not =il

To further enhance sound qual ty
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WWW. akhetrieaniadiahictaryy com

0 "‘" first and higher order
crossover netwosks for a smooth,
natural transition Setween high and
low frequencies. That's a big difference

.between the crassover systems most

mini-speakers use.

But the diffe-ences don’t stop
there. The MS-63C’s unique non-
parallel cabinet sices were computed
to allow a gracual terminafion of
micrange frequenzies at the cabinet
edce. The sound vou'll hear will be
more natural . ..at all levels. Even the
frort face is sloped “o- improved phase
coherency. To minimize the adverse
effects of cabine  resonances, the
MS-650 is constructed of Isopur TF.M., a
specially formu ated non-resonant
material.

The new ACC MS-650 mini-
speaker system. The only thing small
about it, is its size.

For your near=st ADC dealer or
more information call (800) 243-9544 or
write Audio Dynamics Corporation,
Pickett District Road, New Milford, Con-
necicut 06776.
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OULD you like to be able to

send letter-perfect Morse at
speeds ranging from 5 to 35 wpm with-
out having to pound brass? You can,
with the aid of the Morse-A-Keyer,
which automatically converts ASCII
data into perfectly formed Morse char-
acters. When an ASCII keyboard is
added, a complete CW keyboard keyer
is obtained. A sidetone oscillator that
lets the user hear the generated Morse is
built-in, as is a reed relay that can be
used to key a transmitter or transceiver.
The Morse-A-Keyer offers the CW buff
a means of conducting almost effortless
Morse conversations. Used as a source
of perfectly timed and spaced code char-
acters, it is a valuable tool for Morse
training sessions.

The Morse-A-Keyer employs low-
power CMOS ICs and requires + 5 volts
dc at 120 mA. It accepts parallel data in
seven-bit ASCII form from a microcom-
puter, an ASCII keyboard, or some oth-
er ASCII source and converts this data
into Morse Code. The project can han-
dle all standard alphabetical characters,
as well as the Arabic numerals and com-
mon punctuation marks. In addition, the
Morse-A-Keyer can generate special
Morse characters such as SK, KN, AR

and AS that do not have direct ASCII
equivalents. A 16-character elastic buf-
fer permits the user to type ahead of the
transmitted text, which is sent at a rate
selectable over the range of 5 to 35 wpm.
Project cost is approximately $70.00.

About the Circuit. The Morse-A-
Keyer is shown schematically in Fig. 1.
Data in seven-bit, TTL-compatibie

ASCII form is applied to EPROM [Ci2
via circuit points £ through K. This data
is enceded into a special set of parallel
bits which appear at the output termi-
nals of the EPROM (pins 4 through 11).
The encoded bits are presented to an
8 X 16€-bit shift register comprising IC8
and /C9 and are loaded into the register
when a TTL-compatible strobe pulse is
applied to circuit point L. A negative-

SULD A

MORSE-A-KEYER

Autocmatic Morse Code
transmitting project

BY GEORGE R. STEBER

WWW akmerieanbadiahistary com
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morse-a-keyer.

going pulse can be used for this purpose
if a jumper is connected between circuit
points J/ and NS. Similarly, a positive-
going pulse can be used to strobe the
input register if a jumper is connected
between circuit points J/ and PS.

If no data has previously been loaded
into the shift register, which is of the
FIFO (first-in, first-out) variety, any
new data that is loaded into it immedi-
ately ripples through to the output pins
of IC8 and IC9. If data is already pres-
ent in the registers, it is advanced when
pins 1 and 15 of IC8 and IC9 are
brought to ground potential. The data at
the output lines of the FIFO register

(pins 10 through 13 of /C8 and IC9) is
presented to a second shift register com-
prising /C/ A and IC2A through /C4B.
These ICs function as an 8-bit register
that accepts parallel data from the
FIFO register.

Triple three-input NAND gate ICS5 is
used to detect whether there is data cor-
responding to a character to be Morse
encoded present at the outputs of regis-
ter /IC/A and IC2A through IC4B. If
such data does appear, pin 1 of NAND
gate /CI0A is raised to logic 1. This
actuates the basic Morse clock that con-
sists of gates /C/0A4 and ICIOB and
their associated passive (RC) timing

PARTS LIST

C1,C3,C4,C7,C10,C15,C16,C19, C20—
0.05-uF, 50-V disc ceramic capacitor
C2,C12,C13,C18— 100-uF, 6-V electrolyt-

ic
C5,C14—22-uF, 6-V electrolytic
C6—0.47-uF, 6-V tantalum capacitor
C8—0.0047-uF, 50-V Mylar capacitor
C9,C11—0.01-uF, 50-V Mylar capacitor
C17—0.005-uF, 200-V disc ceramic ca-
pacitor
C21— 12-pF disc ceramic capacitor
D1,02,06— 1N9 14 silicon diode
D3,04,D5— 1N60 or 1N270 germanium
diode
D7 — 1N4001 silicon rectifier
D8— 1N§237 8.2-volt zener diode
D9— 1N5232 5.6-volt zener diode
IC1,1C2,IC3,1C4—CD4013 dual D flip flop
IC5—CD4023 triple 3-input NAND gate

Ri8 RI3 3
10K 4.7K3

Ci5
O5uF

J3
— JUMPER =
P --0—¢

+5v DC

POWER
IN
=

=i
c8
e .0047uF|

RI7
4.7K

R TO PIN 7,ICI-
ICc7,1C10, $—>TO0 PINI4,
ICI3 ICI-IC7,

T0 ICI2
-8.2v

Qi o]
2N2907 .05

Ris N
’ 3300

4 R2]

ICI0, ICH3
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I1CB,IC7,1C13—CD4001 quad 2-input NOR
gate

1C8,1C9—CD40105 FIFO shift register

IC10—CD401 1 quad 2-input NAND gate

IC11,ICt5—NE5S55 timer

IC12—1702A PROM

J1,J2,J3—Wire jumpers; see text.

Kt1—5-volt DIP reed relay (Gordos 527-
831A-1 or equivatent)

L1—1-mH inductor

LED t—Red light-emitting diode

Q1,Q3—2N2907 pnp silicon transistor

Q2,Q4-—2N2222 npn silicon transistor

The following, unless otherwise specified,
are ‘'a-watt, 5% carbon-composition
fixed resistors.

R1 through R11—15 k2

R12, R26—82 kQ2

R13, R16, R17, R19, R22, R23, R25,
R29—4.7 k2

R14, R156—330

R18— 10 kQ
R20—27 kQ
R21, R24—47Q
R27—10Q
R28-—56 kQ

R30—250-k{}, linear-taper potentiometer
R31—500-Q, audio-taper potentiometer
St—Momentary contact, ncrmally open
pushbutton switch (optional; for transmit-
ter tuning purposes)
Misc.—Double-sided printed-circuit board,
IC sockets or Molex Soldercons, appro-
priate input and output connectors, +5-
volt power supply capable of furnishing
approximately 120 mA, suitable enclo-
sure, ASCII keyboard (optional), printed-
circuit-board standoffs, 8-ohm dynamic
speaker, hookup wire, solder, etc.

[
+|
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Note: The following is available from Mi

crocraft Corp., Box 513, Thiensville,
Wi 53092 (414-241-8144): Complete
kit of parts Including etched and
drilled printed-circuit board, all items
in Parts List including ASCII keyboard,
power supply, and prepunched and
lettered enclosure (No. MAK-K) for
$159.95 plus $5.00 postage and han-
dling. Also available from the same
source: Kit including etched and
drilled pc board and all parts that
mount on it (No. EPK-K) for $69.95
plus $3.00 postage and handling;
etched and drilled pc board (No. PCB-
K) for $12.50 plus $2.00 postage and
handling; preprogrammed 1702A
PROM (No. PROM-K) for $10.00 plus
$1.50 postage and handling. Wiscon-
sin residents, add 4% sales tax.

Fig. 1. Schematic diagram of

the Morse-A-Keyer. Input dat»+

J/ in TTL-compatible ASCIl form
are applied to circuit points

E through K and appear in en-

coded Morse form at the reed

relay output (points T and U).

zKEYED
\OUTPUT
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morse-a-keyer

components. Portions of IC5, IC6, and
IC7 function together to determine
whether the data emerging from the
register should be encoded as a dot, a
dash, or an element space.

As each bit emerging from the regis-
ter is processed, the remaining data in
the register is shifted one position to-
ward the output. This process continues
until only one bit is left in the register
(in /C4A4). The Morse character is then
rounded out with an element space and

applied to relay driver Q4 via NOR gate
IC6C.

A DIP reed relay is specified for use
in this project. Its contacts are rated at
200 volts and 250 mA. These ratings are
compatible with the keying lines of most
CW transmitters and transceivers of
contemporary design, especially those
that employ grid- or base- or gate-block
keying. However, the project should not
be used to key any transmitter unless it
has been verified that neither the volt-
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age appearing across the keying line nor
the current flowing through it exceeds
the ratings of the relay contacts. If your
transmitter will overstress the contacts
of the specified relay, use one whose
contacts have higher ratings. Any sub-
stitute relay should have a rated coil
current less than the rated maximum
collector current of driver Q4.

No matter what relay is used, be sure
to include diode D6 to suppress the high-
voltage transients that appear across the
relay coil when it is deprived of current.
Otherwise, driver Q4 is at risk. As the
schematic indicates, the relay contacts
are connected to circuit points 7 and U.
Both can be left floating, or the contact
connected to point 7 can be grounded by
means of jumper J2, Capacitor C/7 and
resistor R24 are connected across the re-
lay contacts to suppress arcing as they
open and close.

A sidetone oscillator that allows the
user to monitor aurally the generated
Morse is built around 555 timer ICI5.
The timer operates as an astable
multivibrator whose frequency of oscil-
lation is determined by the values of
fixed components R20, R26 and Cl].
For the values specified, it is nominally
800 Hz. The output of the multivibrator
is coupled via CI4 and R27 to VOLUME
control R3! and thence to a small,
8-ohm dynamic speaker.

Because PROM IC12 requires both
positive and negative supply voltages,
the project incorporates a low-power dc/
dc converter. This eliminates the need
for an external, bipolar supply. A 555
timer (ICI1) functioning as an astable
multivibrator forms the heart of the con-
verter. It drives transistor Q2 alternately
into saturation and cutoff, and this tran-
sistor acts as a driver for Q/. Diode D7
rectifies the voltage generated across L/
into a negative dc level that is filtered by
C12 and regulated by zener diode D8.
The resulting —8.2-volt output of the
dc/dc converter is adequate to power
the 1702A PROM.

The power requirements of the proj-
ect are relatively modest—+ 5 volts at
approximately 120 mA. Any number of
power supply configurations are accept-
able so long as the maximum voltage
does not exceed +35.5 volts. It is there-
fore suggested that the supply include a
+ S-volt discrete regulating network or
regulator IC. '

Next Month. Part 2 of this article next
month will include the printed-circuit
board etching and drilling guides, the
component layout, and the instructions
for constructing and operating the
“Morse-A-Keyer” as well as a truth ta-
ble for programming the 1702A
PROM. >
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Start learning and computing for only $129.95 with a Netronics 8085-based
computer kit. Then expand it in low-cost steps to a business/development system
with 64k or more RAM, 8" floppy disk drives, hard disks and multi- terminal 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 & tested. $1799.95)

Imagine — for only $129.95 you can own the starting
leve 7of Explorer/85. a computer that's expandable into
full business/development capabilities — a computer
that can be your begmner system. an OEM controller.
or an IBM- { rmatted 8" disk small business system.
From the first day you own Explorer/85. you begin
computing on a significant level. and applying princi-
ples discussed in leading computer magazines. Ex-
plorer/85 features the advanced Intel 8085 cpu. which
is 100% compatible with the older 8080A. It offers on-
board $-100 bus expansion. Microsoft BASIC in ROM.
plus instant conversion to mass storage disk memory
with standard 1BM-formatted 8" disks. All for only
$129.95. plus the cost of power supply. keyboard/
terminal and RF modulator if you don't have them (see
our remarkable prices below for these and other, ac-
cessories). With a Hex Keypad/display front panel.
Level "A" can be programmed with no need for a ter-
minal. ideal for a controller. OEM. or a real low-cost
start.
. e R Level “Ais a
o Mo b ke complete operating
l, }- ﬂ__ = system,perfect for
Sy Wy |, A beginners, hobhyists.
LY % @ ndustrial controller
& use. $129.95

=

LEVEL *A” SPECIFICATIONS

Explorer/85's Level " A” syslem features the advanced
Intel 8085 cpu. an 8355 ROM with 2k deluxe monitor/
operating system. and an advanced 8155 RAM 1/O .

all on a single motherboard with room for RAM/ROM/
PROM/EPROM and S-100 expansion. plus generous
prototyping space.

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

System Monitor (Terminal Version): 2k bytes of
deluxe system monitor ROM located at F#. leaving
#da free for user RAM/ROM. Features include tape
load with labeling ... examine/change contents of
memory . . . insert data. . . warm start . . . examine and
change all registers . . . single step with register display
at each break point, a debugging/training feature . . . go
to execution address . . . movei locks of memory from
one location to another . . . fill blocks of memory with a
constant . . . display blocks of memory . .. automatic
baud rate selection to 9600 haud . . . variable display
line length control (1-255 characters/line) .. . chan-
nelized [/O monitor routine with 8-bit parallel output
for high-speed printer . . . serial console in and console
out 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 contents of memory .. . inser! data
warm start . . . examine and change all registers

Please send the items checked below:

1 Explorer/85 Level “A” Kit (Terminal Version)
$3 post. & (nsur

O Explorer/85 Level “A” kit { Hex Keypad/Display Version)
$128.95 plus $3 post. & insur
1 8k Microsoft BASIC on cassette tape. $64.85 postpaid.

D 8k Microsoft BASIC in ROM kit (requires Levels "B7. "D and
“ET) . $99.95 plus 82 post. & insur

O Level "B” (S-100) kit . = $49.95 plus $2 pos! & insur

O Level “C” (S-100 6-card expander) kit . $39.85 plus $2 posi
& insur

O Level “Ir' (4k RAM) kit . . $69.95 plus $2 posl. & Insur

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

O Deluxe Steel Cabinet for Explorer/85 . . $48.95 plus $3 post
& insur
I Fan For Cabinet $15.00 plus $1.50 posl. & insur

O ASCI} Keyboard/Computer Terminal Kit: features a full 128
character sel. u&l case. full cursor coniral: 75 ohm video
outpul: convertible to haudot output. selectable haud rate
R$232-C or 20 ma. 1/0. 32 or 64 characier hy 16 hne formats.
and can be used with either a CRT momitorora TV set (if you
have an RF modulator) $149.95 plus 83 00 posl & insur
[ DeLuxe Steel Cabinet fur ASCII keyboard /terminal

$19.95 plus 52.50 posl. & nsur.

O New! Terminal/Monitor: (See photo) Same fealures as above
except 127 monitor with keyboard and terminal ¢ in deluxe
single cabinel: kit . . $398.85 plus $7 post. & insur.
Hazeltine terminals: Our prices too low lo guote — CALL US

1 Lear-Sigler terminals/printers: Our prices oo low to quote
CALL US
Hex Keypad/Display kit .

$120.85 plus

$69.95 plus $2 posl & insur

JANUARY 1981

Full 8" disk system for less than the price of « mini (shown with
Netronics Explorer/85 computer and new terminal). System features
floppy drive from Control Data Corp., world's largest maker of
memory storage systems (ot a huhhy brand!)

single step with register display at each break point
go to execution address. Level "A™ in this version
makes a perfect controller for industrial applications.
and is progmmmed using the Netronics Hex Keypad/
Display. It is low cost, perfect for beginners.
HEX KEYPAD/DISPLAY SPECIFICATIONS
Calculator type keypad with 24 system-defined and 16
user-defined keys. Six digit calculator-type  display.
that displays full address plus data as well as register
and status information.
LEVEL “B" SPECIFICATIONS
Level "B provides the S-100 signals plus buffers/
drivers to suppart up to six 8-100 bus boards. and n-
cludes: address decoding for onboard 4k RAM expan-
sion selectable in 4k blocks .. address decoding for
onhoard 8k EPROM expansion selectable in 8k blocks
address and data bus drivers for onboard expansion
. wait stale generator (jumper selectable). 1o allow the
use of slower memories . . . two separate 5 voll regula-
tors.
LEVEL C" SPECIFICATIONS
Level "C" expands Explorer/85's motherboard with a
card cage. allowing you 1o phlug up to six 5-100 cards
directly into the mulhf’rl)uar(l Both cage and card are
neatly confained inside  Explorer’s  deluxe  steel
cabimnet. Level "C includes a sheet metal superstruc
ture. a 5-card. gold plated $-100 extension PC board
that plugs into the motherboard. Just add required
number of 8-100 connectors.

Exploror/85
With Level “C™
Card Cuge.

LEVEL “1)"" SPECIFICATIONS

Level "1 provides 4k of RAM. power supply regula-
tion. filtering decoupling components and sockets to
expand your Explorer/85 memory to 4k (plus the origi-

[ AP-1 Power Supply Kit +8V @ 5 amps) in deluxe stevl cahinet
$39.95 plus $2 posl & insur

] Gold Plated $-100 Bus Connectors ~ $4.85 cach. postpaid

J RF Modulator Kit (allows you to use your TV sel as a monor}
54 95 postpaid.

t6k RAM kit (S-100 board expands o 64k) - $199.95 plus $2
post. & insur.

0 32k RAMKit . $200.85 plus $2 posl & insur

[ 48k RAM kit = $398.95 plus $2 post & insur

() 64k RAM kit $499.95 plus $2 post. & insur

16k RAM Expansion kil (to expand any of the above in 16k
blocks up 1o 6ak) . $80.85 plus 32 post. & insur. cach
Intel 8085 cpu Users’ Manual.  $7.50 postpaid
] 12" video Monitor {10MHz bandwidih) $139.85 plus $5
pust. & insur
Beginner’s Pak (see above) $168.95 plus $4 post. & insur.
Experimenter’s Pak (see above) . $219.85 plus $6 post &
insur
1 Special Microsoft BASIC Pak Without Terminal (see ahove)
$328.95 plus 37 post. & insur.
I Same as above. plus ASCH Keyboard Terminal With Cabinet,
Get Free RF Modulator (sce above)  $498.85 plus $10 post
& nsur
] Special 8" Disk Edition Explorer/85 (see above)
plus $26 post & insur.
[ wired & Tested  $1799.95 plus $26 posl & insur
1 Extra 8" CDC Floppy Drives.  $490.95 plus $12 pos| & nsur,
[] Cabinet & Power Supply For Drive  $69.95 plus $3 post. &

$1496.95

nsur
] Drive Cable Set-up For Two Drives
insur

$25 plus $1 50 post. &
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nal 256 hytes located in the 8155A). The static RAM
can be located anvwheré from g0 to EFFF in 4k

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

DISK DRIVE SPECIFICATIONS

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

= LS!controlter unformatted.

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

® Single or double density track).

DISK CONTROLLER/ /O BOARD

SPECIFICATIONS

o Contvolsuptofour 8" drives. ® 2716 PROM socket included

e 1771A LSI1(SD) floppy disk for use in custom
controller applications.

® Onboard data separator # Onboard crystal controlled.
{IBM compatible). ® Onboard 1/0 baud rate
® 2Serial 1/0 ports generators 10 9600 baud.
® Autoboot 1o disk system ® Double-sided PC board
Level A when system reset. {glass epoxy.)
iR DISK DRIVE CABINET/POWER SUPPLY
Keypad/Display. ® Deluxe steel cabinet with individual power supply for max-

imum reliability and stability.
ORDER A COORDINATED
EXPLORER/85 APPLICATIONS
PAK!

Beginner's Pak (Save $26.00!) — Buy Level "A" (Ter-
minal Version) with Monitor Source Listing and AP-1
5-amp Power Supply: (regular price $199.95), now at
SPECIAL PRICE: $169.95 plus post. & insur.
Experimenter’'s Pak Il (Save $53.40!) — Buy Level
A" (Hex Keypad/Display Version) with Hex
Keypad/Display. Intel 8085 User Manual, Level "A"
Hex Monilor Source Listing. and AP-1 5-amp Power
Supply: (regular price $279.35). all at SPECIAL
PRICE: $219.95 plus post. & insur.

Special Micmsofl BASIC Pak (Save $103.00!) — In-

cludes Level (Terminal Version). Level "B
Level "D (4k RAM) Level "E” 8k Microsoft in
ROM. lntel 8085 User Manual. LPveI A" Monitor

Source Listing. and AP-15-amp Power Supply: (regu-
lar price $439.70). now yours ‘at SPECIAL PRICE:
$329.95 plus post. & insur.
ADD A TERMINAL WITH CABINET,
GET A FREE RF MODULATOR: Save
over $114 at this SPECIAL PRICE: $499.95
plus post. & insur
Special 8" Disk Edition Explorer/85 (Save over $104!)
— Includes disk-version Level "A’™", Level "B". two
$-100 connectors and brackets, disk controller, 64k
RAM. AP-1 5-amp power supply. Explorer/85 deluxe
steel cabinel. cabinet fan, 8" SD/DD disk drive from
famous CONTROL DATA CORP. {not a hobby
brand!). drive cabinet with power supply. and drive
cable set-up for two drives. This package includes
everything but terminal and printers {see coupon for
them). Regular price $1630.30. all yours in kit at
SPECIAL PRICE: $1499.95 plus post. & insur. Wired
and tested. only $1799.95.

Special! Complete Business Software Pak (Save
$625.00!) — Includes CP/M 2.0. Microsoft BASIC.
Ceneral Ledger. Accounts Recenvable. Accounts
Payable. Payroll Package: (regular price $1325). vours
now at SPECIAL PRICE: $699.95.

~1 Disk Controlier Board With 1/0 Ports
& insur
(] Spectal: Comptete Business Software Pak (see ahove}
$689.96 postpaid.
SOLD SEPARATELY
CPIM 1.4 §100 posipaid
OCPM 2.0. . $150postpaid.
[ Microsoft BASIC  $325 postpuid
Intel 8085 cpu User Manual . $7 50 postpaid.
Level “A” Monitor Source Listing . . . $25 postpaud

Comtinemtal US.A. Credil Card Buyers Qutside Cornecticut

CALL TOLL FREE: 800-243-7428
To Order From Connecticut Or For Techmcal
Assistance. call (203) 354-9375
Total Enclosed (Conn res. add sales tax) $
Paid By:

Personal Check O Cashier's Check/Money Order
O VISA [] Master Charge (Bank No. — )
Acct. No. - Exp Date ____
Signature
Print
Name
Address
Cily
State

$199.95 plus $2 post

| T —
NETRONICS Research & Development Ltd.

blocks.
LEVEL "E” SPECIFICATIONS
Level "E" adds sockets for 8k of EPROM to use the

popular Intel 2716 or the T12516. It includes all sockets,
power supply regulator. heat sink. filtering and decou-
pling components. Sockets may also be used for 2k x 8

333 Litchfield Road, New Milford, CT 06776
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TWO [OW-COSIT

HIS simale 12-volt automotive bat-

tery Ddooster/tricklz charger pro-
vidss a choice of cha-zing retes to suit
bettery ccadition. S21 to FULL CHARGE,
it will restore z partia ly cischarged bat-
ery cvern.ght; when _set to TRICKLE
CHARGE, it wil. mainiz:n the battery at
peax cepacity for an extznded time. A
beilt--n LED glows cnly. when the
chargar is delivering current to the bat-
tery. (Thzc.rcait is stown in Fig. L)

Circuit Operation. Tae cutput of T]
is rzctified ty diodes A7 and D2. Pulsat-
ing dc is delivered ta the battery via a
cab.e to tae c.garetre lighter conrector
in the vzhicle. Switch S/ is used to

TYPE BATTERY IN PEAK SHAPE

choose between FULL CHARGE {zpprox:-
mately one ampere) and ~RICKLE
CHARGE (50-mA). Indicator LED? is ir
series with :ts cu-rert limite:, R49. The
fuse protects agaiast short circuits

Construction. Tke entire Sircuit car
be mounted in a small metal enclosure
using multilug term:r.al strips to stpport
the components. Po nt-10-pc.nt wiring
cen be usec. Thke ac linz cod ard the

e

SIMPLE LOW-COST CHARGER KEEPS AN AUTOMOTIVE-

BY CASS R. LEWART

ouzput cable shculd be rassed out of the
ea<losure via gromr metted holes. A plig
thet fits the veaicle’s cigarette lighter
sheuld be connected to the output cable.
Make sure the palerity is correct.

Operation. Plig the zc ..ne cord inwo
a convenient outle: ard plug the output
cable into the cigerettz lighter connez-
tor. Select eithzar a FULL or TRICKLE
caarge via S1, anc verify 11at the LED
glcws in either pesition of S/. If the
LED does not glow, c.ean the contacts
o1 the plug and :he ciga-ette lighter ard
try again. If this fails, ckeck for a wirir.g
e-nor. Should the battery be complete.y
discharged (dome light does not light

3 i
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Fig. 1. Circuit for booster/trickle
charger project.

D_i"_rl
=

Qa7

G0

17 VAC

D1,D2—3-A, 50-V diode (Radio Shack
276-1141 or similar)

F1—2-A fuse and holder

LED1—Red light emitting diode

PARTS LIST

R1—22-Q, 2-W resistor

R2— 15-(1, 2-W resistor

R3—1-Q, 10-W resistor (Radio Shack 271-
131 or similar)

R4—47-Q, V2-W resistor
+ S 1—Spst switch
T1—25-V, 2-A CT
Shack 273-1512 or similar)
Misc.—Suitable enclosure, multi-lug ter-
minal strips, line cord, output cable, suit
able cigarette
hardware

transformer (Radio

lighter plug, mounting

up), use the TRICKL.E CHARGE position of
S'1 for one to two hours. Less than 8 to 9
volts from the battery at the end of this
time means that it must be replaced. If
the voltage is about 12 volts, place S/ in

2

the FUIL L CHARGE position O

ALARM SOUNDS IF YOUR HEADLIGHTS OR PARKING
LIGHTS ARE ON WITH THE IGNITION OFF

AVE you ever walked away from

your car, left your lights on, and
returned later to discover that your bat-
tery has run down? The circuit de-
scribed here will end this problem. It
will sound an alarm if you turn off your
car's ignition while the headlights or
parking lights are on. The alarm ceases
when the lights are turned off.

Circuit Operation. The circuit,
shown in Fig. | is based on a 555 timer
IC. Diodes DI and D2 are arranged as
an OR gate so that either will pass posi-
tive voltage from its anode to /C/. Diode
D3 blocks reverse current when the igni-
tion alone is on. When the ignition and
either the headlights or parking lights
are on, little or no potential difference

HEADLIGHTS@—Dl’l—‘

IN400I(2) T—“
PARKING () ’I
LIGHTS b2 (ot

VWA

Fig. 1. With ignition off,

ICl

F—«wmv—a

R3 555 g  3re
c2 Ziok

8-400 g )

and the headlights and
parking lights on,
alarm will sound.

C| b

| D3 05uF/l‘\
IN40OI
J IGNITION@-—K

PARTS LIST

C1—0.05-uF, 50-V Mylar capacitor

C2— 10-uF, 50-V electrolytic

D1, D2, D3— 1N4001 or similar

IC1—555 timer

R1, R2—10,000-(}, Va-watt

R3—selected for volume, nominally 56
ohms

SPKR—3.2-to-8-ohm, 2" speaker

ZD1—see text
Misc.— Suitable enclosure, interconnect-
ing cables, mounting hardware.

Note: Available from BallABS, Box 703,
Duluth, GA 30136: kit of all parts except
ZDI and case (LO-1K) for $10.50 plus
shipping. Also available: pc board (LO-1)
for $2.50, assembled and tested without
case (LO-1A4) $25.00.

L- LO1
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i jHE‘I

Fig. 2. Etching and
drilling guide and
component install-
ation is at left.
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0|_1

WWW ammrernieaniadiahictary com

BY C. R. BALL

exists across the powerpins of ICI,
which remains inoperative.

If either the headlight or parking
light circuit is alive, and the ignition line
is off, the dc circuit for IC! is complete.
The oscillator starts, and sounds a warn-
ing tone via the loudspeaker. The tone’s
frequency may be changed by varying
the values of R/, R2, or C]. Resistor R3
sets the loudness, and its value may be
altered as desired.

Zener diode ZD! may be required to
provide a threshold to prevent the alarm
from operating if there is a small poten-
tial difference in the dc supply circuit
during normal operation. To determine
the necessity and/or value of ZD/!, with
the headlights and ignition both on,
measure the voltage between points H
and 1. If the voltage is more that 1.4
volts, the zener is required. The zener
voltage should be slightly higher than
the excess over 1.4 volts. For low volt-
ages, one or more forward-biased silicon
diodes can be substituted for the zener.
Each silicon diode drops about 0.7 volt.

Construction. The system can be as-
sembled on a small piece of perf board,
or on the pc board whose foil pattern is
shown in Fig. 2. After completion. the
board can be mounted in a small enclo-
sure. Check the polarities of the IC and
all diodes before applying power.

The small speaker is connnected to
the two pads marked S, the pad marked
I is connected to the vehicle ignition lead
(after the ignition switch), the pad
marked H connects to the headlight
power line, and the pad marked P goes
to the parking light line.

To allow the lights to be used with the
ignition off, an spst switch can be con-
nected in series with D3 to defeat the
alarm. If this switch is used, make sure
that it is clearly identified so that it can
be closed for normal operation. Q
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MICROPROCESSOR APPLICATIONS FOR THE 80’s—pPART I l
/ F o f p

pe BN EOHREEEES Store and automatically
dial telephone numbers

N THIS article we will develop an

automatic telephone dialer based on
the RCA 1802 microprocessor. The pro-
gram works with either the “product
board” introduced last month or the EIf
IT Computer (Giant Board and 4K
Memory Board are required). This sys-
tem will store 32 seven-digit telephone
numbers and “dial” them at the touch of
a few switches. A relay interfaces the
computer to the telephone line. Normal
telephone operation is not impaired.

Figure 1 is a simplified diagram of a
microcomputer system with eight
switches interfaced with an input port to
the data bus and a relay driven from a /
serial output of the CPU. The input port
isolates the switches from the data bus
until the processor reads them.

More About the RCA 1802. This
application of the 1802 processor uses
all the elements discussed in the May
1980 article of this series plus two
more—the X register and the stack.

X REGISTER. This is a four-bit reg-
ister used to select any one of the 16
scratch-pad registers for use as a stack
pointer. The X register is loaded by an
instruction that will be discussed later.

STACK: The stack pointer (specified 1
by the X register) is loaded with a mem- f@
ory address. This location starts the
stack, which can be anywhere in memo-
ry as long as it is not used by the pro-

A
COMPUTERIZED
AUTOMATIC

e

g ,

3 TELEPHONE

N

DIALER

%\

N

<

4
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gram for other purposes. The stack can
be used to store data, perform logic and
arithmetic operations, and transmit data
to and from the input and output ports.

More Instructions. Eighteen of the
1802’s 91 instructions were described in
May 1980; eleven more will be intro-
duced here. As before, the instructions
will be broken down into categories and
presented by the mnemonic, op code,
name, and description.

Control Instructions. SEX-EN-Set X.
This instruction loads the four-bit X
register with the value N. For example,
the instruction, E1 (1110 0001), would
load 1 (0001) into the X register, mak-
ing the 16-bit scratch-pad register-1 the
stack pointer.

Branch Instructions. Short branch
instructions require two bytes of data.
The first byte is the op code, and the sec-
ond is the address to which the processor
will branch. We will add only one
branch instruction. B2-32_ _-Short
Branch if D=00 (0000 0000). If the D
register contains zero, the program will
branch to the specified memory loca-
tion. If D does not contain zero, the pro-
gram advances to the next instruction in
sequence.

Memory Reference. These instruc-
tions allow data to be loaded from mem-
ory to the D register.

LDN-ON-Load via N. This instruc-
tion loads the D register with the byte
stored in memory at the address speci-
fied by register-N. If register-5 contains
0050 (0000 0000 0101 0000), and mem-
ory location 0050 contains FF when the
instruction 0S5 is executed, then FF will
be loaded into the D register. There is
one restriction to this instruction—N
cannot be 0.

LDA-4N-Load Advance. This in-
struction works like LDN, but after the
data is loaded into the D register, the N
register is advanced by . If, in the pre-
vious example, the instruction 45 had
been executed instead of 05, then FF
would be loaded into the D register the
same as before, but register-5 would au-
tomatically be advanced to 0051. This
instruction is useful when several se-
quential bytes must be transferred from
memory to the D register. N can equal 0
for the LDA instruction.

Register Operations. These instruc-
tions perform operations on the sixteen
16-bit scratch pad registers.

GLO-8N-Get Low Register N.
Places the data in the low-order half of
the register designated by N, into the D
register.

INC-IN-Increment Register N. Add
1 to the contents stored in the register
specified by N.

Logic Operations. These instructions

JANUARY 1981
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Fig. 1. An 1802 with switches interfaced to the data bus
via an input port, and a relay driven from a serial output.
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perform logic operations on the data in
the D register. We use only one of the
ten logic instructions.

SHL-FE-Shift Left. This instruction
shifts the data in the D register to the
left by one bit. The left bit of the data is
shifted in the DF register and a 0 is
shifted into the right-most bit. If the D
register contained 21 (0010 0001), the
instruction SHL would produce 42
(0100 0010) in the D register and a 0 in
the DF register.

Arithmetic  Operations. These in-
structions perform arithmetic operations
on the data in the D register. This appli-
cation uses two of the instructions.

SMI-FF_ _-Subtract Memory Imme-
diate. This is a two-byte instruction that
subtracts the byte immediately follow-
ing the FF op code from the contents of
the D register. If the D register con-
tained OF (0000 1111), and the instruc-
tion were FFOI, the processor would
subtract 0000 0001, leaving the result,
OE (0000 1110), in the D register. If the
number in the D register is less than the
immediate data subtracted from it, a
borrow will be generated and the DF bit
will be set to logic 0. If the content of the
D register is equal to or larger than the
immediate byte, then no borrow will be
generated and the DF bit will be set to
logic 1.

SM-F7-Subtract Memory. SM is a
one-byte instruction that involves the

WWW akherieaniadimhictary com

stack in the operation. It is addressed by
the stack pointer from the contents of
the D register. The result is placed in the
D register. Suppose the stack pointer
contains the address O0FF, the memory
location OOFF contains the byte 02
(0000 0010), and the D register contains
0S (0000 0101). The instruction
SM(F7) would subtract 02 (on the
stack) from OS (contents of the D regis-
ter) and leave the result, 03 (0000
0011), in the D register. The DF bit 1s
effected in the same manner as the SM1
instruction.

Input/Qutput Byte Transfer. These
instructions are used to transfer a byte
from an input port to memory and the D
register or a byte from memory to an
output port. We will use only the input
instructions in this application.

INP 1-69-Input 1. This instruction
transfers a byte from input port 1 to the
stack and to the D register.

INP 2-6A, INP 3-6B, INP 4-60, INP
S5-6D, INP 6-6E, and INP 7-6F are used
to transfer a byte from the respective
input port to the stack (memory) and
the D register. If the program is run on
an EIf 11 computer, INP 7 can be used
to read the input port and INP 2 can be
used to read the input port on the Prod-
uct Board.

Flowcharting the Problem. The
first step in programming is to define
(Continued on page 74)
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EQUIPMENT AND TRAINING
NO OTHER SGHOOL CAN MATCH.

NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS,
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT
YOU ASSEMBLE AND KEEP

Without question, microcomputers are the Send for the full color catalog in the elec- -
state of the art in electronics. And NTS is the  tronics area of your choice-discover all the
only home study school that enables you to advantages of home study with NTS!

train for this booming field by working with NTS also offers courses in Auto Mechanics,
your own production-model microcomputer. Air Conditioning and Home Appliances. Check
We'll explain the principles of trouble- card for more information.

shooting and testing your microcomputer and,
best of all, we'll show you how to
program it to do what you want.
You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve

We
believe
that training
on production-
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele-
vant. That's why you’ll find such gear in most
of NTS’s electronics programs.

For instance, to learn Color TV Servicing
you'll build and keep the 25-inch (diagonal)
NTS/HEATH digital color TV.

In Communications Electronics you'll be
able to assemble and keep your own
NTS/HEATH 2-meter FM transceiver, plus test
equipment.

But no matter which program you choose,
NTS's Project Method of instruction helps you
quickly to acquire practical know-how.

POPULAR ELECTRONICS
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NATIONAL
SCHOOLS

TECHNICAL-TRADE TRAINING SINCE 1905
Resident and Home-Study Schools

1. The NTS/Rockwell AIM 65
Microcomputer A single board unit
with on-board 20 column alphanumeric
printer and 20 character display. A 6502-based
unit 4K RAM, expandable. 2. The NTS/KIM-1
Microcomputer A single board unit with 6 digit
LED display and on-board 24 key hexadecimal
calculator-type keyboard. A 6502 based
microcomputer with 1K RAM, expandable.
3. The NTS/HEATH H-89 Microcomputer

NATIONAL TECHNICAL SCHOOLS
4000 South Figueroa Street Dept. 205-011
Los Angeles. Califorma 90037

[ MicroComputers/MicroProcessors
[ Communications Electronics

(] Digital Electronics

[ Industrial Technology

4000 S0. FIGUEROA ST.. LOS ANGELES, CA. 90037

L T T

Simulated TV Reception 4

° NTS T;a@ng Programs
I I ( I I in Consume:
N ICAL h industriat Elcctng:l'c‘g

3

e

L

Please rush FREE color catalog on course checked below

[J Auto Mechanics

] Air Conditioning
] Home Apgpliances
[J Color TV Servicing

features floppy disk storage, “smart” RIS = CCa——— Age

video terminal, two Z80 micro- Address —_—
processors, 16K RAM memory, expand- -

able to 48K. 4. The NTS/HEATH GR- Apt. Y e —mr— SR
2001 Digital Color TV (25" diagonal) State _— Zip

features specialized AGC-SYNC muting,
filtered color and new solid-state high
voltage tripler rectifier.

[J Check if interested in G.1. information.

g
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[ Check if interested ONLY in classroom training in Los Angeles.

cessscscssseonoswe sl

L}
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
4

73


www.americanradiohistory.com

telephone dialer —

the problem, using a flowchart. The
flowchart helps to organize the solution
to the problem and should describe it in
all its aspects.

The flowchart (Fig. 2). should begin
with a START block to clearly define its
beginning. Referring to the hardware
diagram in Fig. 1, we see that the output
relay should be normally closed to keep
the telephone connected to the line.
Therefore, a block labeled RESET Q
should follow the start block to de-ener-
gize the relay. Since the program re-
quires the use of the stack, that should
be initialized next. The input switches
should be read via the input port until
one of the eight switches is pressed, so a
block labelled **Read Input Port” should
be followed by the (diamond-shaped)
decision block *‘Is Any Switch Closed?™
In practice, the program will loop at this
point until a switch is closed. In order to
select 32 telephone numbers with only
eight switches, all single switch closures
and most two-switch combinations are
used as valid inputs. The valid input
combinations are shown in Fig. 3. After
a switch closure is detected, the program
should wait for about one second and re-
read the switches. This delay allows
time for pressing two switches. If it were
not there, two-switch combinations
would be hard to enter.

This program uses an input code table
to determine if an input switch combina-
tion is valid and to calculate the address
where the telephone number is stored.
The input code table is 32 bytes of mem-
ory containing the valid combinations.
When the switches are read, the switch
closures are converted to binary logic
levels by the input port. This digital rep-
resentation of the switch closures is
compared to the input code table until a
match is found or until the entire table
has been searched. This search is indi-
cated in the flowchart. If a match is not
found, the program returns to *‘Read In-
put Switches™; otherwise it calculates
the address of the telephone number.

Next, the first digit of the telephone
number is read from memory and is
tested to see if it is an “‘end of number”
digit. All telephone numbers must end
with an “end of number digit”, that is,
any of the hex digits A, B, C, D, E, F.
This tells the program that no more
digits are to be dialed. Thus the tele-
phone number can contain from one to
seven digits. When the program detects
the “end of number’ digit, it branches
to **Read Input Port.”

If the digit to be dialed is zero, it must
be converted to ten before it is dialed.
Notice that “*0” on a telephone repre-
sents ten instead of zero. After this test,
the dialing sequence begins.

The dialing technique used in this

74

Fig. 2. Flowchart
for the
telephone dialer.
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LOAD A DIGIT OF
TELEPHONE NUMBER

END
OF NUMBER

DIGIT?

DIGIT=0?

CONVERT TO
TEN (0A)

STORE DIGIT
IN REGISTER

SETQ
(BREAK DIAL CIRCUIT)

<&

RESET Q

DECREMENT REGISTER
HOLDING DIGIT

REGISTER=0?

DELAY 300 MILLISEC.
(INTERDIGIT DELAY)
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program is referred to as “pulsed dial-
ing” because each digit is dialed by a
series of pulses over the phone line. If
the digit is “4,” the relay will be pulsed
four times to dial the digit. Each pulse
“breaks” the telephone circuit for 38
milliseconds with a 62-millisecond pause
between pulses and a 300-millisecond
pause between digits. This is illustrated
in Fig. 4. The digit to be dailed is first
stored in one of the registers. Then Q is
set to break the telephone circuit. Fol-
lowing this block is the 38-millisecond
delay. Then Q must be reset and fol-
lowed by the 62-millisecond delay. This
completes on pulse for the digit being
dialed. The register containing the digit
is decremented by one and then tested
for zero. If the result is not zero, the pro-
gram will branch to *“Dial Digit” and
send another pulse. This process will
continue until the digit has been decre-
mented to zero. After a 300-millisecond
interdigit delay, the program will
branch to “Test Digit” and the next
digit in the number will be dialed or the
“End of Number Digit” will be detected
which will stop the dialing and return
the program to “Read Input Port.™

Organizing the Program. Afler
completion of the flowchart, work can
begin on the machine language pro-
gram. The format used to lay out a pro-
gram was discussed in the first article of
this series. A register and Memory Uti-
lization Table, such as shown in Fig. 5,
will be helpful in keeping track of regis-
ter use and memory addresses. 1t is not
always known before a program is writ-
ten how many registers will be used nor
how much memory will be required. As
the program is written, register and
memory assignments can be made and
added to the table as needed. This tech-
nique can prevent conflicting use of the
registers and memory.

The first register entry in the table
will be the program counter (PC) which
is register 0" (RO). A stack pointer
will be used, so we can make it the next
entry. The stack pointer can be any of
the remaining 15 registers. Register |
would be as good as any and should be
entered in the table next.

Next come some memory assign-
ments. First, the program will begin at
address 0000, so this should be entered
in the table. Since the length of the pro-
gram is not yet known, we should allow
plenty of memory.

Now we should specify the location of
the stack. If the stack is located at OOFF,
there will be 255 locations for the pro-
gram and input table. This should be
adequate. Once we know where the pro-
gram ends, we will locate the input table

somewhere above it.
(continued overleaf)
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telephone dialer , . .
Fig. 3. Valid input combinations.
X indicates a closed switch.
Assigning memory space for the 32 store 32 numbers, 256 bytes will be
telephone number.s is the next operation. needed. Fig. 5 shows that no memory 87 65 4 3 2 1 Binary M3
Each number will be allocated eight  above O0FF has been used, so the num- Code
bytes of memory—seven for the number bers can be stored from 0100 to O1 FF.
and one for the end of number digit. To (to be continued.) X 00000001 O1
X 00000010 02
l X 00000100 04
CONTASTS_ —
OREH _l —I X 00001000 08
OGS : '
3¢ o2 | itag X 00010000 10
ms | ms L—“—-—-l NEXT DIGIT
‘_/;n 0 = INTERDIGIT X 00100000 20 |
DELAY
01000000 40
Fig. 4. Specifications for telephone dialing pulses.
X 10000000 80
X X 00000011 O3
Register Use Memory Use
X X 00000101 05
RO Program counter 0000-00FE Program area
R1 Stack pointer 0060-007F Input table X X 00001003 09
R2 Delay timer OOFF Stack
R3 Input table 0100-0O1FF Number storage X X 00010001 11
pointer
R4 Counter and X X 00100001 21
pointer
RS Temporary storage Fig. 5. Register and X 01000001 41
of digit being Memory Utilization Table.
dialed X X 10000001 81
X X 00000110 06
x X 00001010 OA
UNIVERSAL PARAMOUNT
X X 00010010 12
COLUMBIA TUX VX
X X 00100010 22
REISTALGE 20th CENTURY
WARNER BROS. X 01000010 42
ALLIED ARTIST
X X 10000010 82
If it's LEGALLY on videocassette, Wonderful World of Video has it! X X 00001100 OC
We stock all major General Release and Adult Tapes in inventory.
X X 00010100 14
PLEASE CHECK BOX AND FILL IN AMOUNT CHECK FORMAT: O Beta O VHS - % ———
O SOUPERMAN 64 % O HALLOWEEN 54.%°
D 10 64.° O BUDDING OF BRIE (Adult) 89 X 01000100 44
O ALIEN 54.% O BABYLON PINK (Adult) 89.%
D JAWS 54.% O EROTIC ADVENTURES OF CANDY X X 10000100 84
O DEERHUNTER 69.° (Adult) 89.°
O COAL MINERS DAUGHTER 59.% O CALIFORNIA GIGOLO (Adult) 89.% X X 00011000 18
(bER fewase) ALL TAPES 100% GUARANTEED!
Enclosed ismy Ocheck O money order X X 00101000 28
DVISA OMC (cash not accepted) ) Subtotal X 01001000 48
Calit. Res. add 6% tax |
Please send me your: [J Family Play List Postage. handling [ x X 10001000 88
Send Order to: O] Adult Play List Total
Wonderful World . % B 80110800 " 30
of Video Inc. ard# _
6315 Hollywood BIvd.  Exp Date - X aaeEaty 58
Halgond, C& SN2 Name e X X 10010000 90
CALLTOLLFREE: ..
1-800-421-0482 ) ) X 01100000 60
In Callfornla: City/State/Zip
1-213-465-8677 Signature R R S— X X 10100000 A0
. (I certify that | am of legal age)
NOTE: No order can be shipped without a signaturel B 5% \IEBEEDE  'CH
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California Man Discovers How To Turn His

Workshop Into A Great Second-Income Source

Says You Can Do‘The Same, FREE Booklet Gives Full Description

How many hours a week do you spend in your
home workshop or hobby room? Do you consider
yourself mechanically inclined. and love to make

ings?

What would you think of theidea of making an
extra $500, $1,000, even $3.000 this very next
month?

What's more, what if you could do it every
month . . . all year long?

Chances are you can. Right now thousands of
folks like you all across the country are doing it.
Beating inflation and having fun at the same
time!

Some of them simply supplement their in-
comes, whereas others have since quit their
regular jobs to do this full-time.

Before you dismiss this as something too good
tobe true ... something that could never happen
to you. please allow me to explain. I was skepti-
cal too at first. but I soon became a believer! So
will you.

Here's why:

In my position as Director of American Entre-
preneurs Association, I am informed of thou-
sands of new ways people are making money
every year. Many turn out to be hair-brained
schemes, others require such a huge investment
that they aren’t practical for the majority of
folks.

But recently. something crossed my desk un-
like anything I'd seen before. I didn't know it at
the time. but I was about to discover one of the
most exciting opportunities ever uncovered for
mechanically inclined people who want to use
their special skills to make some extra money!

It was fascinating! This fellow had an easy-
to-follow method that he was using to make
more money in a month than most folks make in
six months. I had to hear more.

Immediately I had my secretary contact the
man who had sent me the outline of his idea.
After all, it's not often I stumble upon something
as hot as this. I was anxious to report it to both
the readers of my syndicated column *‘Inside
Small Business™ as well as all the members of
our organization.

He arrived at my office three days later, and
I've got to tell you—what he showed me nearly
floored me! I later learned that not only had he
been completely truthful (we verify all state-
ments). but he understated the potential. It is. in
fact, staggering! And the best part is that
virtually anyone who is handy with common

everyday household tools can do it!

I reported this to my readers and AEA mem-
bers. [ gave them all the inside details.

Then a wonderful thing started happening.
Folks from all over the country began writing me
excitedly about this new-found success.

I wish you could see all the letters . . .

I've made close to $10.000 the first three
months with your new system. Thanks for your
advice! STEVE COHEN, NEW JERSEY

I took your advice. Now (nine months later) I'm
independent. I love what I'm doing, and I'm
making enough money to buy my own home.

RALPH ALAMA, FLORIDA

Fantastic! I thought retirement was going to
be boring. With your new system. I'm really en-
joying life. The money is pretty good too. Thanks
much. PETER MARSTON, ILLINOIS

It’s so easy to make money this way. [ can't
believe I never thought of it!

JIM STARNOW, CALIFORNIA

Now I invite you to read about this fascinating
fun way to make money in your own workshop. I
want you to see for yourself how easy it is 1o
make extra cash with this system. Probably
more in a month than most folks make in six
months at their regular jobs!

Here's why:

* You don't need any special skills or
training. That's right. If you are handy with
ordinary household tools and are mechani-
cally inclined. you can start profiting from
this immediately.

* Itdoesn'trequire a lotof cash to get started.
Although every business opportunity re-
quires some investment, many folks have be-
come very successful in this endeavor with a
start-up investment of as little as $200.

* It will help you ENJOY life as well as earn
extra money. This is much more than just a
way to make some easy money. You will
enrich your life by doing something you
genuinely enjoy—unlike the vast majority of
working people today.

* You won't have to quit your job. Your
present income can remain undisturbed.
Many folks start part-time until they are
ready to make a career in this exciting and
lucrative field.

But that's not all, because when you use this
system you will be able to avoid paying exorbi-
tant taxes too (legally).

You'll see why when you read my FREE report
describing this wonderful opportunity.

The amount of money you make with this sys-
tem is entirely up to you. I cannot promise you'll
make a fortune from this; however, I can
promise you this: I will show you how you CAN
profit from this if you are mechanically inclined
and able to follow simple instructions. If it
sounds pretty easy, believe me, it is!

I've written a very important booklet describ-
ing this new opportunity—and I'd like to send it
to you absolutely FREE. No. there's nocatch. You
risk nothing but the cost of a postage stamp.

If you're interested. here's all you have to do:

1. Fill in the coupon below and send for my re-

vealing free report today.

2. Read it twice as soon as you receive it. See

how easily you can profit with it.

3. f you have any questions at that point,
simply call our toll-free “Hotline To
Success.” All your questions will be an-
swered without obligation.

. Then, get started turning your workshop into
a great second-income source.

>

It's as simple as that.

Why am I willing to send you this valuable
special report free of charge?

Simple. Because I honestly believe that once
you read it, act on the system involved and start
to make money with it. you will eagerly buy
everything else [ write. and perhaps even be-
come a member of our exclusive organization.

I honestly hope you'll take this message seri-
ously. There's no risk. All ] ask is that you take a
look. Then make your own decision.

So right now, cut out the coupon below. fill it
out, and mail it to me today. Please mark the
front of your envelope “personal” and I'll be
sure your free report is rushed to you by return
mail.

Your free copy is waiting for you. Order it now.

Sincerely,

Chowe (s

Chase Revel

Chase Revel's financial column, “INSIDE SMALL BUSINESS." is syndicated throughout the world. Recently he became a regular on a syndicated TV
show. "Good Earth Journal.” to be aired this winter in selected cities. In case you haven't heard. Mr. Revel's publications ure used extensively at USC and
other prominent business schools across the country.

Chase Revel, 2311 Pontius Avenue, Suite E-291, Los Angeles, CA 90064

0.K,, Chase, prove it to me. Send my free report describing how I can turn my workshop into a
great second-income source, and make as much money in a month as most people make in six
months. I understand this special report is mine to keep—with no cost or obligation whatsoever.

Name

Address

E-291

City

State

Zip

AEA 1980

JANUARY 1981
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Part 4: Video cartridge games

Our discussion of electronic games
concludes with a rundown of the
latest video cartridge games.

Video Cartridge Games. The four
major contenders in the video cartridge
game business are Atari, Magnavox,
Mattel and APF Electronics. Their car-
tridges are not interchangeable. The
only source for compatible cartridges is
Activision, a company started a year ago
by four ex-Atari programmers. Activi-
sion makes four cartridges that can be
played on Atari systems and will intro-
duce two more, “Skiing” and “Bridge,”
this month.

The average family will probably be
able to afford only one of them and
that’s unfortunate., Each has cartridges
of incredible appeal and individuality.
In selecting the cartridges of greatest
entertainment value, we evaluated 38
Atari cartridges, 15 Magnavox car-
tridges and 8 Mattel Intellivision car-
tridges and selected six Atari, five Mag-
navox and four Mattel cartridges for
listing in the top 15. Eleven cartridges
made by APF Electronics were received
too late for judging by a control group.
The best three cartridges in the APF
line, in the opinion of the authors, are
“Hangman,” “Catena,” and “Boxing.”

APF Electronics puts a lot of empha-
sis on playing against the computer. In
“Catena,” a computer game version of
Gabriel’s “Othello,” one of the options
pits the computer against itself (the
player sits back and watches).

APF’s “Hangman,” which also in-
cludes “Tic-Tac-Toe” and “Doodle,” is
well done. “Hangman” can accommo-
date words up to 10 letters. A message
center which comments on a player’s
moves and a nine-color display enhance
the cartridge’s appeal.

78

In “Boxing a player can be matched
against another player or the computer,
As in the actual sport, the object is to
knock out your opponent or win the most
rounds. A knockout is accomplished by
landing five consecutive blows to the
head without receiving a return punch
from the opponent,

Six new Magnavox cartridges were
released too late for judging by the con-
trol; but one, “Blockout/Breakdown,”
particularly impressed the authors.
“Blockout/Breakdown™ is a second-gen-
eration “Breakout.” While one player
tries to break out, the other attempts to
rebuild the wall (more fun for the sec-
ond player who merely watches the ac-
tion in Atari’s “Breakout”).

The final standings for the cartridges
that were judged are:

1. Adventure (Atari)

WWW akmrerieanadiahistaory com

SCIIONC
AES

BY JERRY AND ERIC EIMBINDER

SPACE-AGE
LEISURE
ACTIVITY

Space Invaders (Atari)
Space Battle (Mattel)
Baseball (Mattel)

Football (Mattel)
Superman (Atari)
Football (Magnavox)

. Basketball (Atari)

. Baseball (Magnavox)

10. Circus Atari (Atari)

11. Alpine Skiing (Magnavox)
12. Sky Diver (Atari)

13. Thunderball (Magnavox)
14, War of Nerves (Maganovax)
15. Math Fun (Mattel)

““Adventure” (Atari) does not involve
combat or racing against the clock. The
royal golden goblet has been stolen from
the golden castle and you set out to
retrieve it. As you travel the kingdom,
you seek out objects that can help you in
your quest such as keys to open up cas-

CENOLRWN

Atari Video Computer System

Television set and keyboard controllers not included.
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LECTRONICS

Into ELECTRUMNICS -

Take O
great books

for

2&5

(values to $99.70)

Start saving now with discounts up to 75% on hundreds of fact-filled volumes . . .

PLUS special Members’ Bonus Benefits!
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List $15.95
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List $13.95 List $1395

Join now, and get a 1981 Electronics Projects Calendar .

/‘7 Very good reasons to try
Electronics Book Club . ..

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

e Satisfaction Guaranteed. All books returnable within 10
days without obligation

e Club News Bulletins. All about current selections-—mains,
alternates, extras—plus bonus offers. Comes 13 times a year
with dozens of up-to-the-minute titles you can pick from
e ‘“‘Automatic Order.” Do nothing, and the Main selection
will be shipped to you automatically! But . . . if you want an
Alternate selection—or no books at all—we’ll follow the
instructions you give on the reply form provided with every
News Bulletin

Lisl $14.95 -

| . = mhm:d

List $12.95 List slz.us

{" 5

sy iosawn 3 E s S
1271 1243
Vist $13.85

. FREE!! (List $4.95)

R e e
ELECTRONICS BOOK CLUB
Blue Ridge Summit, PA 17214
Please accept my Membership in Electronics Book
Cluband send the 6 volumes circled below, plus a free
copy of 1981 Electronics Projects Calendar. I under-
stand the cost of the books selected is $2.95 (plus
shipping/handling). If not satisfied, I may return the
books within ten days without obhgatlon and have
my Membership cancelled. I agree to purchase 4 or
more books at reduced Club prices during the next 12
months, and may resign any time lhereafter.

510 806 931 1013 1062 1066 1076 1120

1136 1160 1167 1169 1187 1199 1201 1205

1212 1216 1225 1236 1241 1243 1271 1275

1199
Lis1 $15.95 List $14.95

R Sl e

1236
List $14.95

S

¢ Continuing Benefits. Get a Dividend Certificate with every Name - ___Phone

book purchased after fulfilling Membership obligation, and

qualify for discounts on many other volumes Address — — ]

¢ Bonus Specials. Take advantage of sales, events, and City g

added-value promotions b e _— — T z

» Exceptional Quality. All books are first-rate publisher’s State - Zip N ;

editions, filled with useful, up<t0<the4mmute info (valid for new members only. Foreign and Canada add 15%.) 1

PE-1
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“RATED NO.1FOR
SERVICE & RELIABILITY”

THIS MONTH’S
SUPER SPECIALS'

SONY SL-5400 Betamax 5799
JVC HR-6700 Video Re: 5799
PANA _PV-1300 Vigeo Re: 5779
ZENITH VR-9000 Bela Vid Rec 5699
RCA VET-250 vden Rec 5775
RCA VEP-150Port Vid Rec  §729
SONY Kv-1914 19 v 5439
PANASONIC CT 9010 19" Col Tv 3359
’ANA"UN CCT 28812 Col TV $279

WrPIONEER

CASSETTE IN-DASH W/RADIO
KP1500 8490
KP.2500 104 90
KP 4500 11990
KP5500 12090
P 8500 14190
KE-2100 174 90
KE-3000 209 90
K¢ 5000 24490
KEX-20 21490
KP-3500+toragn ca 129 90
P 45024loreign 2 144 90
P 154 90
KPXO00D-1eg amp 154 90
KPX9500- &g amp 178 50
CASSETTE UNDER DASH
xP.373 84 90
Kp-575 94 90
XP-500 12090
KP-66G-1eq amp) 7850
KP.TIG(req amp, 104.90
K 88G-req am 99 90
PX600 11990
X078 144 90

POWER AMPS /EQUALIZERS
&

BP-320 O
AD-30 89 90
AD-50 14190

M-40 49 90
GM 120 90
co-s 2690
co7? 124 90
CARSPEAXERS -
1$M2 20 Q0.PAIR
151 3290PAIR
15107 37 Q0PAIR
15467 49 90.PAIR
15108 84 90/PAIR
15606 80 QO:PAIR
15X8 69 Q0 PAIR
.9 129 90,PAIR

WE ALSO CANNY THE FULL LINE OF |
CAN STEREDS BY PANASOMIC. GAUN |
00 WITSUBISH. CONCORD, SONY
AUDVOX ANDCARK

AUDIO

TECHNICS RS-M45 Cass Leck $225
B1C T-2Cassette Deck $159
DUAL 606 55T T #/Cart 5219
SANSU( 39002 Recewver §269
TECHNICS SA-202 Recever . 3165
SANSUI AU-749 11 an $319

PIONEER $X-3700 Recever 5259
TECHN'CS SL D2 Turntakie 5109

UCU-2Micto int Amp  §159
TECNNICSSTU Tuner 5145

JENSEN
CASSETTE IN-DASH W/IADIO
R 402 ‘eceive
R 406 eceve 200 ‘70
R-440 recewve 20%0
R-420 ‘rreye 267%
SPEANERS
J-1001 6+ eoam! 9490
J-9 6 6250
34033 64 9 £l 7950
J 1201 6+9 coax 1 1 59 90
34104 210 1ias 6250
14430 4138 tran 7990
1785 nas 6250
JA1285 nas 7998
J41B8 63 coar thin 4205
J 1069 £:9 coa 40 50
J103769 coar 5990
510445, coar 4950
SANYO
INBASH CASSETTE
11496 17995
F1.1498 21900
F1.1495 1995
F1-2400 22490
F1Cc2 54 90
F1-C4 64 90
F1Co 7190
ce 9% 90
C1D 109 90
1C16 14790
BLAUPUNKT
CR-20000 20090
CR-2001 24190
CR-3004 44990
CR-4000 25¢ 90
CR.5001 33190
BEA-100 107 90
BEA-200 17490
CLARION
PE ow agtammatie 569 90
PE-9! 31990
PE 7568 17290
©400
!M(Q!J 7790

300682 13790

BLANK CASSETTES

‘auoio

AMPEX GRAND MASTER 1 ORNCID 299
BASF PRC 1 1OR Il 2%
FUJLEXTOR Il C9Q 2%
SCOTCH MIGHLANDER C-00- 35K 499
MEMOREX K BIAS C90 29

COTCHMASIERITORIICO0 325
SONY FECR CO0 328
SONY LNX C90 104
DK HD 01 DEMAGNETIZER 1695
10KDC60 119
10K DC0 108
TDK ADCS0 168
TOK ADCY0 245
TDKSACED 215
TOK SAC90 2%
DK MA COO (METAL) 629
TOX M3 COO(METAL) 7%

MAXELL ug, UDXLI, Y05 LH
100 LOW T0 ADVERTISE
CALL OR WAITE §OR PRICES

VIDEO

WE CARRY ¥IDED TAPES BY AMPEX.
BASF. FUJ, J¥C, MAKELL, PANASOMC.
MEMOREX, TDK. SCOTCH, SONY. RCA,
AHD QUASAR

ALL BETA L 500 |0 05
ALLBETA

ALLVSH 1170 (Excwv HG) «4 95
MATTEL INTELLIVISION 21990

ATARI VIDEO GAME CX 2600 139 95
SPACE INVADERS CARTRIDGE 23 00

WE STOTK B4W AuD COLOR TV'S, VS
AND BETA VIOED RECOROERS. AND HOME
| MOVIES FROM ALL MAJOR HOLLYWOOD

STUDICS SEND FOR CATALOGUE _J

MINIMUM ORDER 12 TAPES —100% GUARANTEED

ACCESSORIES

CAR ACCESSORIES N!ADPNON!!

FUZZBUSTER Il 9995 XO! 44 50

FUZZBUSTER ELIT 13495 KOSS VECH V‘D 46 50

FOX XK RADAR DETECTOR 99 50 KOSS 42 90

FOX XXRW (1emote) 109 S0 KOSS NVX L 48 50

SUPERFOX 22 SENNMEISER HD-420 5250

PAGE ALERT 4000 11495 SENNKEISER KD 430 7250

PAGE Amﬂ AMA 13990 AUDIO TECHNICA ATH-7 24 90

THEFT ALERT 8990 PIONEER SE 205 2295

AWBUSVEWON GGN(“AIOP 64 90 SONY MDR-3 3450

RHESONE 900 MISCELLANEOUS
CARTRIDGES 8IC M 8EAM BOX o
URE MO1 1995 BIC FM.8 BEAM BOX
g:u:f WSEg 205 BIC FM-10 (B::“AM BOX : gg
4 CASKO C 80 Cavwateh

PCKERING XV SMOOE 2483 CASIO ML-81 CALCULATOR 3195
CHESS CHALLENGER X7 8790

WE ALSD STOCK AUDIO TECHMCA, EMPIRE BACKGAMMON CHALL ENGER 8590

STAKTOM ADC, AT kmﬁu PRCES mmmmm 17998

ALL ROCK JAZZ & CLASSICAL
All798Ust NI89BUSt A998 LSt oadnonafor -assatte

49 549

&noc« MINIMUM ORDER
49 Steconds of lopes,
WE STOCK ALL
MAJORLABELS

HOW TO ORDER: For shipment within 48 hours. send money order, cer

tiied check. cashier

heck. Master Charge or Visa (Include carg num

ber. expiration date and Signature ) Shipping/insurance charge 15 5% of
total purchase or $3 85 mimmum (85 00 additional for orders outside
Continental US }N Y S residents, add tax No COD All merchandise
100% guaranteed. brand new and factory fresh

ORDER TOLL FREE (800) 221-8180

ustomer Service Hot Line (2412) 233-0857

MUSIC
WORLD

23 PARK ROW, NEW YORK, N.Y. 10038 oerr PE
SEND FOR OUR 200 PAGE FREE CATALOG
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electronic games

tles, a sword to help protect you, a magic
bridge for crossing through walls and a
magnet to help attract objects.

Since you can only carry one object at
a time you may want to pass up or drop

let an invading spaceship slip through
his defense and reach earth. The player
loses when he is hit three times by ene-
my missiles or when one of the invaders
lands on earth.

Magnavox Odyssey 2

objects until you locate the sword.
You’ll need it to battle three deadly dra-
gons: Yorgle, Rhindle and Grundle. Es-
pecially watch out for Rhindle, the fast-
est of the dragons and the most difficult
to outmaneuver. If you don’t have the
sword, you may be able to outrun him
through the mazes. If he catches you,
he'll eat you; but you can reincarnate.
There’s also a troublesome black bat
who’ll try to steal the object you’re car-
rying and replace it with something else
(this could be helpful).

Eventually you’ll find the golden key
and unlock the golden castle. Then all
you have to do is find the golden goblet
and place it in the golden castle.

“Space Invaders” (Atari) has 36 in-
vading spaceships moving downward to-
ward the earth, launching missiles as
they approach. The player returns their
fire as he tries to prevent them from
landing while simultaneously maneuver-
ing to avoid their missiles.

Althouth “Space Invaders” offers 112
variations, some players won’t get past
the basic game which is well thought-
out and extremely habit-forming. Many
of the variations are slight, such as mov-
ing shields (instead of fixed ones) for
earth’s protection or zig-zagging enemy
missiles which really keep the defender
on his toes.

Nice touches in *“Space Invaders” in-
clude the increasing speed at which ene-
my ships attack as their numbers grow
fewer, and emphasis on precision firing.
(Rapid, poorly directed firing is actually
detrimental since the player cannot fire
again until an errant shot leaves the
screen.)

The player can increase his score con-
siderably by knocking out the invader’s
mothership, but going after the mother
ship can be a risky tactical decision. If
the player spends too much time track-
ing and firing at the mothership, he may

WWW akherieaniadimahictary com

“Space Invaders” is a truly remark-
able achievement and a good indication
of Atari’s ability to transfer a popular
arcade game concept to a cartridge.

“Space Battle” (Mattel) sends five al-
ien squadrons, each possessing attack
ships, against your mothership. You
have three squadrons of three fighters
each to counter the invaders.

As the game begins, you see a radar
screen revealing the positions of the ene-
my squadrons. You decide to engage one
of the alien squadrons with one of your
fighter wings. Your ships go out to inter-
cept the enemy. As you close with the
aliens, you turn off the radar display and
take command of one of your fighters.
You now view the alien ships through
your starship window.

You can set your sights on the enemy
ships and fire your lasers. When hit, the
enemy fighters explode. Sometimes a
chain reaction can destroy a nearby ene-
my ship as well as the one that was hit.
But be careful, the enemy ships fight
back. Three hits from them will wipe out
your squadron.

If the enemy penetrates your defenses
and threatens the mothership, the red
alert sounds; at this point, you’ll have to
recall some of your fighters to protect
the mothership. When the situation re-
ally becomes serious, a three-stage
warning siren is activated. At this time,
rescue must be immediate or the moth-
ership will be lost. Should you annihilate
all of the enemy squadrons, the battle
will be over.

Fairchild, Coleco, RCA and others
have dropped out of the video cartridge
business. But Atari (Video Computer
System), Magnavox (Odyssey 2), Mat-
tel (Intellivision), and APF Electronics
(MP1000) are pioneering new ground.
All plan stepped-up cartridge develop-
ment activity during 1981. To the public
this mean: “You win turkey.” <&
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DATA PROCESSING PROFESSIONALS

The hub of technical innovation
Is Autologic.

Engineering
Opportunities...

DIGITAL ENGINEER

You'll make milestone
contributions to the tech-
nical development of our
graphic process systems. A

strong knowledge of micro-
processors and peripheral con
trollers is required and bit slice
technique experience is desired. A
BSEE and at least 5 years of digital
experience will meet our expectations.

ANALOG ENGINEER

There is a real challenge awaiting the
engineer who will bring experience in teed-
back systems, D/A converters, operational
amps and power supplies together with a
BSEE and 2 to 5 years of experience in these
areas of analog circuit design.

TEST ENGINEER

This position involves designing and developing
test equipment for A/D sub-systems and testing as
well as for software diagnostics for A/D sub-
systems and systems. You'll also serve as Tech-
nical Liaison among Test, Engineering and Soft-
ware Departments. To be qualified you'll need an
EE and 3 years of logic design experience as well
as 2 years involving D/A test equipment, Basic and
Fortran programming.

SENIOR MANUFACTURING ENGINEER

You'll have ample opportunity to gain recognition
of your talents in the areas of tool and fixture
design for PCB, system wiring, mechanical and
final assembly. You'll also be involved in methods,
work station layout, writing of assembly instruc-
tions and equipment justification and procure-
ment. We need a senior level professional with 8
to 10 years of related experience in electronic
manufacturing.

SENIOR MECHANICAL QUALITY ENGINEER
Support of precision mechanical inspection
will be your responsibility. If you have about

5 to 6 years of experience and a strong
knowledge in metal fabrication and PCB's
and are ready to take an active position in
vendor certitication, receiving inspection

MRB, and mechanical engineering
haison activities.

ENGINEERING HARDWARE

WRITER

This is an excetient opportunity
in an expanding user-documen-
tation department, writing
operating and maintenance
manuats from hardware

design specitications

and conferences with

Our: our hardware

convenient Sngincers’
San Fernando
Valley location
is close to all of
Southern California’s
major attractions, from
star-filled Hollywood to fun-
filled Disneyland, as well as beau-
tiful beaches, mountains and resorts.

AUTOLOGIC has rais=d the level of
technical innovation in computeriz-
ed phototypesetting systems to
sigiificant new heiglts. “he result
is cur successful sales and growth
history recognizing us as a world
leader in developing. manufactur-
ing and servicing these systems.

The best talent in engineering,
software development, manufac-
turing and supporting services has
contributed to this sLccess. These
carzer opportunities afford you the
opportunity to become a part of
this dynamic organization.

AUTOLOGIC,
INCORPORATED.-.

D

A degree in computer science would be
ideal but equivalent techmical experience
and the ability to trace digital/analog
sigrals to the chip level on schematic
diagrams will satisfy us

FIELD SERVICE ENGIMEER

At least 2 to 4 years of experience working
on minicomputers, disc and tape drives,
and terminals is required Ask about our
special field service benefits | ke car and
gas allowance. Our field service training
procram has been certified by the VA for
education benetits. Positions available in
natian's major cities.

SOFTWARE DEVELOPMENT
PROGRAMMERS

Dev=lop and implement rew fzatures for
existing operating text editimg systems
and future software-bzsed products
You Il need to know and use PUM or other
PU/1 type languages especialy PASCAL
assembler and be familiar wi-h systems
like the PDP 11/70, PDP 11, WOVA, and

BENEFITS...Autologic offers its employees an
excellent salary and benefits package that inc udes
medical and dental insurance — vacation after 6 months —
and a strong corporate commitment to career

development.

CIRCLE NO. 57 ON FREE INFORMATION CARD

Intel 8080, 8085, or

8086 microprocessors.

Projects include composi-
tion/typesetting, text editing,

font management, compiter or
interpreter systems pro-

gramming, diagnostic programm rg
and real-time systems programming.

MANAGER IN-HOUSE MARKETING

Reporting to the director cf marketing

this person will be responsible for de .el-
oping near and longterm sales and mark
eting strategies related to in-plant anc
government markets. We are looking or &
degreed and experienced marketing profes-
sional with an extensive knowlecce of phy c-
typesetting systems and requirement

REGIONAL IN-PLANT
SALES SPECIALIST

You'll participate in and sLpport sales. eff >ts
within the region directed at the in-plant secrment
of typographic composition market. Vae regLi e
experience in sales to businesses hav ng pub-
lishing needs in support o° their main proous s,
e.g. manuals, catalogs, price lists, adw=rti3 ng, etc.

SUPERVISOR — LIBRARY MAINTENANCE
You will prepare, maintain and contro: ail maste-
font libraries. You should have a typogragtic/
graphic arts background and a ttorough krcv-
ledge of data processing functions. Sape-viscry
ability is essential.

LIBRARY MAINTENANCE EDITOR

You'll edit, process and mairtain chatacters cn
all master font libraries. You should Fave &
graphic arts or a related background and >
able to work with small detailed graprs. Data
processing and terminal operaticr kn-wlecge
would be helpful.

GRAPHIC ARTS EDITOR
(CRT Knowledge)

You'll be using sophisticatec comput=zr ;
instruction entered by CR™ termiral

to correct formation of digitz! atpha-
betic characters. Graphic arts /

classwork experience is
desirable.

or obtain
additioral
information
please call our 24 hour
TOLL FREE NUMBER
(800) 821-7700 =xt. 600
or send your resume to:
WAYNE HARR S

AUTOLOGIC, INC.
1050 Ranchc Conejo Bivd.
Newbury Park, CA 91320

An Equal Opportunity Emp ovar M°F
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THEYTE WOONG YOU
I\ ELECTRONIC LAND!

BY THE PE EDITORIAL STAFF

HANCES are that you are an elec-

tronics engineer, computer profes-
sional, electronic technician or planning
to hold one of these titles soon. You
should know, then, that you’re in a sell-
er’s market with bright prospects for at
least the next decade. In fact, the de-
mand for people with such skills has
never been higher.

A 1979 salary survey by the IEEE
revealed that the mean income for re-
spondents was $31,680, with an average
of 18.1 years of experience. With sala-
ries rising in leaps and bounds, 1981
income is expected to be substantially
higher. Naturally, a variety of factors
influence income, such as level of re-
sponsibility, product area, and region of
the country. For example, if your area of
technical competence is in electronic de-
vices, you are likely earning more than
someone working in, say, instrumenta-
tion ($35.2M vs. $32.1M in 1979). If
you work in Philadelphia, you’re proba-
bly earning much more money than a
counterpart in Florida ($37.2M s,
$29M in 1979).

Today, you don’t even require experi-
ence to land a job in electronics. It’s not
unusual for freshly minted electronic en-
gineers or computer science majors to
start their first job in the low-$20,000
bracket. Add a few thousand dollars per
year for a master’s degree. And you
could look at a median starting salary of
more than $30,000 for Ph.Ds.

Not everything always comes up roses
for electronic engineers, however. This
past summer saw a dip in the demand
for high-technology top engineering
jobs, though it was still a seller’s market.
A stronger demand was evident in the
fall, however. As seasoned engineers
know, supply and demand is cyclical.
For instance, it wasn't too many years
ago when there were not enough jobs to
go around in the engineering field. The
picture has changed, though, making re-
cruiters’ jobs tougher.

Engineering and computer sci people
enjoy one of the highest starting salaries
among degree holders. But ten years
down the line, they fall behind as com-
pared to incomes of the sales-marketing
and accounting grads, you should know.

82

Furthermore, there’s career-mainte-
nance time—keeping up with new tech-
nology—that is tougher to pursue owing
to its complexities than in nontechnical
fields. Nonetheless, career satisfaction is
a large part of a person’s drive to enter
technical fields. For example, Frank
Coss of Deutsch, Shea & Evans, Inc.,
NY, human resources consultants, con-
cluded from a survey of programmers
and systems analysts that they show
more job satisfaction than any other
group of workers they researched.

Job Classifications. In hardware,
jobs may be broadly broken down into
technicians, engineering technicians, en-
gineering technologists, and engineers.

Engineers (BSEE) are generally in-
volved in circuit and systems design, and
research and development. Training
generally requires graduation from an
engineering course with the BSEE de-
gree. One can specialize in a variety of
areas, of course, such as computers, in-
tegrated circuits, communications, and
so on. Moreover, some colleges or uni-
versities, such as MIT, emphasize un-
derlying principles in electronics, while
others lean more toward applications.

Following EEs are the BETs or engi-
neering technologists. This training pre-
pares students for circuit design, modifi-
cations and applications work, and a few
become involved in research. There are
proposals out at the IEEE to eliminate
calling BET graduates ‘“‘engineers,” but
they do indeed perform as engineers at
work. A BET graduate pursues a four-
year undergraduate course, while get-
ting a BSEE is really a five-year regi-
men,.often squeezed into four years.

An engineering technician does trou-
bleshooting, circuit modifications and,
in some instances, even circuit design.
Formal training can be had at a two-
year community college, a resident tech-
nical school, home-study school, or mili-
tary. The highest certification would be
an Associate Degree.

A technician is generally confined to
troubleshooting, maintenance and re-
pair. Work might be on consumer elec-
tronic equipment—TV receivers, ma-
rine radio, etc.—or in commercial areas
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such as two-way radios, medical elec-
tronic equipment, and so on. Training is
most often through a resident technical
school, home study school or military.
Being lowest on the technical totem pole
isn’t too bad, though, since many such
techs start their own businesses and can
earn more than higher-level people in
the electronics field.

People in the computer software area
are a breed apart. One might be a grad-
uate EE as a software engineer, another
a two-year college grad as a computer
programmer or systems analyst. More
and more, though, are four-year college
grads, either specializing in computer
science or in information science. The
latter leans to business computer appli-
cations, with more limited mathematics.
Then, of course, one can be a major in
math with some computer courses be-
hind them, or a major in business with
same, and break into the field without
much trouble.

The computer field is the hotter-than-
hot field now and in the foreseeable fu-
ture. There are more than one-million
computer systems operating today, a
seven-fold increase in six years. And
there’s no end in sight. The Bureau of
Labor Statistics indicates that there are
534,000 programmers and systems ana-
lysts today, which is an increase of 25%
in only the past two years. Business
Week notes that the need for program-
mers could reach 1.5 million by 1990!

With more than 1,000 computer lan-
guages around, one might ask which one
should be studied. It's probably best to
be proficient in two or three major lan-
guages, such as FORTRAN, COBOL,
or APL, plus Assembly. Most important
is a demonstrated ability to learn lan-
guages quickly and be able to program
well. For example, RPG (Report Pro-
gram Generator) is an important lan-
guage for business computers, though
few colleges teach it.

If you’re planning to enter college in
the pursuit of a computer or engineering
career, you may be interested in seeking
out a computer for counselling. If so,
don’t overlook “Siggy.” This is an acro-
nym for the System of Interactive Guid-
ance and Information developed by the

POPULAR ELECTRONICS
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Educational Testing Service of Prince-
ton, NJ, and adopted by at least 26 col-
leges and universities plus junior and
community colleges. Siggy’s computer
software helps people identify and ex-
plore their career options.

There are many different avenues you
can travel in developing varied electron-
ics experience and a career. Perhaps you
are interested in the military electronics
area, which is very dependent on how
much money the government allocates.
This is a traditionally good field for elec-
tronics and is expected to continue to be
so. However, overall U.S. defense bud-
gets for the coming year will not come
close to keeping up with inflation. Elec-
tronics and communications research
and development fare much better
(+2.5%), though there will still be some
slippage since inflation. is expected to be
7% to 10%.

The federal government has computer
jobs, too. And why not, since here’s
where some 20% of the computers are.
Just check the Civil Service Commission
hiring lists. One, Computer Specialists
announcement #420, is a non-test exam
that requires at least a substantial train-
ing background. Another is announce-
ment #424 for computer specialists with
engineering or math backgrounds.

Making Your Move. As electronics is
applied to more and more areas of busi-
ness, commerce, industry and the con-
sumer marketplace, the demand for en-
gineers and technicians will undoubted-
ly grow. You can cash in on the present
and near-future opportunities by simply
getting an education in electronics, up-
grading your electronics knowledge
through home study courses, seminars,
industry training programs, or, if you're
ready, changing jobs.

For the latter—changing jobs—look
for very substantial real increases in in-
come, at least 20 per cent. If a position
in another part of the country interests
you, do check out living costs in that
area compared to your present location.
Check the fringe benefits package be-
fore accepting the job to weigh what you
will truly gain in added money. Find out
about employee turnover in your area,
too. Note, though, that in the computer
field, job hopping is commonplace, and
thus turnover is typically high. If you're
investigating joining a company that de-
pends on defense contracts, find out
about the contracts in house. Long-term
ones are better than short-term ones, of
course.

So do peer outside to see if there’s a
much better world waiting for you. But
don’t simply jump into a new job with-
out learning as much as you can about
your future in the company.
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SOLID-SHATE

DENCLOPVIENTS

Wire-and-Glass Holdovers from the Pre-Solid-State Age

OR THE PAST twenty years, solid-

state devices have dominated the
electronics scene. Yet there are still
many non-solid-state components
around. The two biggest categories of
these components are electron tubes and
various kinds of lamps. Let’s examine
some of the most important components
in each category and find out how many
of them might eventually be replaced by
solid-state devices.

Electron Tubes. Contrary to the
claims of advertisements, press releases,
books, articles and TV programs about
modern technology, the electron tube is
in many applications alive and well.
Your television receiver, for example,
might be advertised as “100% solid-
state.” Actually, the visual images it
produces appear on one end of a giant
vacuum tube, the venerable cathode-ray
tube (CRT). The camera in the TV stu-
dio also employs a vacuum tube, usually
an image orthicon.

There are many other applications in
which cathode-ray and other types of
vacuum tubes play key roles. For exam-
ple, if you own a home computer,
chances are its principal means of pre-
senting information to you is a CRT. If
you use a microwave oven, your meals
are cooked by the radiation emanating
from a vacuum tube called a magnetron.
And, no doubt, more than once in your
life you've been exposed for medical
purposes to the penetrating radiation
emitted by an x-ray tube.

Although solid-state components are
now almost universally used in low-to-
medium-power electronic equipment,
there are still plenty of applications for
electron tubes. In high-power switches,
radar pulse generators, and the output
stages of high-power transmitters, the
use of electron tubes is the rule rather
than the exception. Interestingly, in one
specialized low-to-medium power appli-
cation, there is a move back to vacuum
tubes. Purists and traditionalists alike
wax poetic over what they perceive to be
the superior sound quality of vacuum-
tube, as compared to totally solid-state,
audio components.
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Fig. 1. RCA TV camera uses solid-state
and electron-tube technology.

Illumination. Today, solid-state light-
emitting diodes (LEDs) are widely used
in numeric-readout and low-power indi-
cator-lamp applications. However, de-
spite a 1967 RCA advertisement which
predicted that someday LEDs ‘“may
light your home,” non-solid-state light
sources still dominate both special- and
general-purpose lighting.

Closed-cycle gas lasers, neon glow
lamps and xenon flash tubes are good
examples of special-purpose lamps that
have no solid-state counterparts. Al-
though there are many different solid-
state lasers, none emit light with the
spectral purity or narrow beam diver-
gence of such electron-tube lasers as the
helium-neon (HeNe) gas laser. No LED
can produce a flash as brilliant as that
generated by a xenon strobe lamp. And
even the versatile LED cannot outper-
form the lowly neon glow lamp as a
super-simple high-voltage indicator.

The Future. Will any of these non-
solid-state components ever be replaced
by solid-state devices? The process is al-
ready taking place in some cases. For
example, some of the latest television
cameras employ arrays of light sensitive
charge-coupled devices (CCDs), instead
of image orthicons or similar electron
tubes. Other new cameras combine
semiconductor and electron-tube tech-
nology in a light-sensing tube called the
silicon vidicon. Figure 1 shows a high-
resolution, closed-circuit TV camera
with a zoom lens and an automatic-
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By Forrest M. Mims

light-control system. Thanks to its sili-
con vidicon, the camera can operate over
an ambient light range of 400,000:1 and
can produce usable images of scenes il-
luminated by as little as 0.05 foot-candle
of ambient light.

Thus far, the CRT, which has sur-
vived a 20-year effort to develop a suit-
able solid-state alternative, is still by far
the best video-display device available.
Nevertheless, ongoing research in high-
resolution, liquid-crystal and LED dis-
plays might result in an acceptable, lim-
ited-resolution substitute.

The helium-neon gas laser is begin-
ning to receive competition from a new
generation of sophisticated semiconduc-
tor lasers. These tiny new lasers are
much smaller, use less power and are far
more efficient than HeNe lasers.

Geiger tubes might one day be re-
placed by a new generation of efficient
solid-state detectors. Several suitable
devices have already been developed,
but they still are far more expensive
than most Geiger tubes.

In the areas of general-purpose light-
ing, heavy-duty switching, high-power

Fig. 2. The largest (320 Ib) water-cooled
tube of its kind ever made. (RCA)
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radar and radio transmitters, electron
tubes are unlikely to be replaced by sol-
id-state devices of similar capabilities, at
least in the foreseeable future.

One convincing example of the impor-
tance of non-solid-state components is
the huge vacuum switching tube shown
in Fig. 2. Developed by RCA at a cost of
$600,000, this 320-pound tube can
switch 200,000 volts at up to 125 am-
peres. That's a total power of
25,000,000 watts, roughly equivalent to
turning on 300,000 TV sets simulta-
neously! While operating, this tube dis-
sipates 2,016,000 watts. That’s enough
power to heat 100 all-electric homes.
Excess heat is removed from the tube by
a self-contained cooling jacket through
which 250 gallons of water are pumped
each minute.

It’s unlikely that solid-state compo-
nents will ever be used for all applica-
tions in electronics. However, newly de-
veloped components will continue to
take over functions which traditionally
have been performed by non-solid-state
components. I'll report on any important
developments in future columns.

An Intelligent Instrument Pan-
el. A solid-state odometer for automo-
biles has been developed by National
Semiconductor Corporation as part of
its Intelligent Instrument Panel pro-
gram. The odometer consists of a fusi-
ble-link bipolar PROM, a 4-bit
COP420L microcontroller and a speed
sensor.

In operation, the microcontroller
counts pulses generated by the speed
sensor. When the number of incoming
pulses coincides with a permanently
stored mileage increment, one bit is pro-
grammed into the PROM. Because this
mileage information is permanently pro-
grammed into the PROM, it is virtually
unalterable and therefore tamper-proof.
This feature satisfies the requirement of
the proposed Federal Motor Vehicle
Safety Standard which, if implemented,
will require that new cars be equipped
with tamper-proof odometers.

The COP420L microcontroller does

Fig. 3. New thermal printhead from
R-Ohm Corp. prints all types of symbols.
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double duty by converting the pulses
from the speed sensor into the vehicle’s
road speed. This information and the
mileage data are sent to speedometer
and odometer displays in the Intelligent
Instrument Panel. Both readouts can
display information in either English or
metric units.

Component News. The Honeywell
Corp. Electro-Optics Center has an-
nounced an important new development
in the field of thermal imagery. Present
thermal-imagery systems utilize a me-
chanical scanning system to divide a
scene into bars which are then swept
past a single infrared detector. The me-
chanical scanning components in such a
system are bulky and inherently fragile.

Honeywell’s development is an inte-
grated array of 1,024 Mercury Cad-
mium Telluride (HCT) detectors on a
single substrate. The substrate is actual-
ly a silicon charge-coupled device. HCT
detectors respond to infrared radiation
at wavelengths of 3 to 5 microns. Poten-
tial applications for Honeywell’s array
include remote sensing from satellites
and aircraft, military reconnaissance
and portable night-vision equipment.

Thermal printers are used in some
data loggers, calculators and microcom-
puters to provide hard-copy printout on
heat-sensifive paper. R-Ohm Corpora-
tion (P.O. Box 19515, Irvine, CA
92713) has announced the development
of a new thermal printhead that can pro-
duce both alphanumeric and graphic in-
formation readouts.

Designated the KHI10l, the new
printhead has a single 5-inch wide, one-
piece heating element which can pro-
duce both lines and solid shapes in addi-
tion to numerals and characters. Its
printing resolution is 102 dots per inch.

Figure 3 shows a complete KHI101
printhead together with an interface
connector. Also shown is a KH101 par-
tially disassembled to reveal the sixteen
40-pin chips that contain the printhead’s
32-bit I2L drive circuits, shift registers
and diode arrays. Specified life of the
KHI101 is 30 X 10¢ printing pulses or
18.6 miles (30 km) of paper length,
whichever occurs first.

Another National Semiconductor de-
velopment is the MM57499, a 28-pin
chip that contains all the encoding logic
necessary to interface a remote key-
board to a CRT terminal. Up to 96 keys
can be handled, and only five wire con-
nections are required. Adding a 4-to-12-
line decoder (74S154) will expand the
number of keys to @ maximum of 144.

Do-it-yourself computer hobbyists
will be particularly interested in the
many features of the MM57499. It in-
cludes, for example, phrase storage ca-
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pability which allows up to 14 key-
strokes to be recalled by pressing a sin
gle key. Both upper- and lower-case AS-
CII and a separate digit pad capability
are available.

Other features include two-key lock-
out to prevent erroneous double entries,
manual hold-down repeat and fast auto-
matic repeat. A self-contained baud-
rate generator is also included.

The MM 57499 is a 5-volt, TTL-com-
patible chip. National Semiconductor
will sell the MM 57499 for $6.15 each in
lots of 100. You will have to ask local
distributors about single-quantity avail-
ability and price.

Incidentally, National Semiconductor
has also announced publication of the
new editions of its Linear, Voltage Reg-
ulator and Audio Handbooks. In recent
years these books were available
through Radio Shack, but I have heard
from a reliable source that Radio Shack
will not handle the new editions. These
books contain hundreds of pages of inva-
luable material. Ask your National
Semiconductor distributor or mail-order
electronic parts companies about availa-
bility and cost.

This magazine has published several
columns describing construction proj-
ects employing LED dot/bar display
drivers made by Texas Instruments and
National Semiconductor. Chips of this
type are also manufactured by several
foreign companies. One of the most re-
cent entries is a family of six display
drivers made by AEG-Telefunken. Each
of these chips is housed in an 8-pin mini-
DIP and is able to drive a 5-element
LED bargraph display. The family is di-
vided into three pairs, each of which can
be combined into a two-chip, 10-element
readout driver.

The U237B and U247B are linear re-
sponse drivers with minimum thresholds
of 0.2 voits and, respectively, 100-milli-
volt and 200-millivolt increments be-
tween LEDs. The U257B and U267B
have logarithmic rather than linear re-
sponses. The U244B and U254B are
similar to the U247B and U257B, re-
spectively, but are characterized by
gradual rather than sharp transitions
between output states. This has the ef-
fect of nearly doubling the resolution of
the display because an intermediate lev-
el is indicated by two simultaneously
glowing LEDs.

All six chips in this new family are
available for approximately a few dol-
lars each in 1,000-lot quantities. Unit
prices will therefore be several dollars
each. AEG-Telefunken’s address is
Route 22, Orr Drive, Sommerville, NJ
08876. Literature describing the new
chips can be obtained by writing directly
to the company, . ©
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CXPERIMENTERS
CORNER

Experimenting with a Light Pen—II

N part one of this two-part series, we discussed the chief

differences between light wands and pens. We then de-

signed a basic phototransistor light pen and experimented
with a 16-position, light-pen-controlled data-input terminal.

Adding a Bus Register. The data terminal which was
described in Part | can be made more compatible with external
circuits by adding a register to its 4-bit bus. The register will
ignore any logic signals on the bus until a WRITE switch issues a
command to load the register with whatever is on the bus.
Figure 1 shows one simple way to add such a register. The
register, a 74175 quad D flip-flop, follows the bus data when
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By Forrest M. Mims

its LOAD input is brought to logic one by means of the WRITE
switch. The data remains in the register until the wWRITE switch
is again toggled from HOLD. The contents of the register can be
cleared to 0000 by toggling the RESET switch from HOLD to
CLEAR.

You'll need to insert three-state transmission gates between
the register outputs and the bus. Alternatively, you can use a
74173 4-bit D register with self-contained three-state outputs.
This approach is shown schematically in Fig. 2. Note that the
74173 has more control inputs than the 74175. The system
clock loads into the 74173 the data present at its inputs when
both DATA ENABLE inputs (pins 9 and 10) are grounded by
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means of S/. This means that you must be sure to depress S/
for at least one clock cycle—which can be a significant interval
when the clock rate is very slow.

The outputs of the 74173 and therefore the output. bus
reflect the data stored in the chip when both OUTPUT CONTROL
inputs (pins | and 2) are grounded. Should either OUTPUT CON-
TROL input go to +V_, the outputs enter the high-impedance
state and, for practical purposes, the 74173 disconnects itself
from the output bus.

A Light-Pen-Controlled LED Display. The basic light-
pen data-entry terminal forms the nucleus of a 16-element
LED display that can be illuminated in a pattern selected by
the light pen.

If, for example, the LEDs are arranged in five rows, four
having three LEDs and one having four, then each of the ten
decimal numerals plus a decimal point can be formed. Figure 3
shows one possible way to form each decimal numeral or any
of the letters of the alphabet on such a display. As you can see,
in spite of the limited number of display elements, the legibili-
ty and 2ppearance of the characters generated are surprisingly
good. Arranging the LEDs in a 4 x 4 array makes possible the
display of many graphic symbols and some upper- and some
lower-case letters. Figure 4 shows some examples.

Hopefully, you are by now as interested as I’ve long been in
experimenting with a circuit having such capabilities. Assum-
ing that you are already familiar with the basic light-pen data-
entry terminal described in Part I, we can now begin modify-
ing that circuit for video-graphics applications.

[V JNe]

®e0 coceo

e [¢] [ i
; oo ° :: ° Fig. 4. Upper- and lower-case letters
ee®O 00 ®O0 of the alphabet on a 4-by-4 array.

Two principal requirements must be satisfied. First, the cir-
cuit must be able to remember each LED location selected by
the light pen. Second, the selected LEDs must be substantially
brighter than the unselected LEDs.

The solution to the first problem is simply to add a RAM.
The second requirement is trickier. Ideally, only the selected
LEDs should glow. That’s impossible, however, because all of
the LEDs must be sequentially strobed to make them eligible
for future selection by the light pen. There are several solu-
tions to this apparent contradiction. You can better under-
stand the one that I chose by referring to the block diagram of
the complete light-pen-controlled display in Fig. 5.

If you compare Fig. 5 of this part with the block diagram of
the light-pen data-entry terminal (Fig. 5 of Part I), you'll
immediately notice several important similarities. For exam-
ple, the configurations of the clock, counter, decoder, bus and
light pen are identical in both circuits.

You will also notice some important additions to the circuit.
One major addition is a 1 x 16-bit RAM whose address lines
are connected to the 4-bit output bus. Also, a LOAD switch con-
nected to the RAM has been incorporated into the light pen.

When a particular LED has been selected by the light pen,
closing the LOAD switch records its new status in the RAM.
The RAM is able to keep track of the selected LED because
the count supplied to the decoder is equivalent to the address
furnished to the RAM.

Notice the AND gate that has been connected to the OR
array between the decoder and the LEDs. This gate network
permits the LED array to be strobed and therefore to display
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Fig. 5. Block diagram of
a light pen controlling
a 16-bit LED display.
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sclected LEDs. Without the assistance of the additional logic,
the multiplexing action would be divided cequally betweeen the
LEDs being sequentially strobed by the scanning circuit and
the LEDs selected by the light pen. This means that both the
scanned and the selected LEDs would appear equally bright.

This problem is solved by means of a divide-by-

100 counter

and a set-reset flip-flop. Connecting the flip-flop to the counter
results in a combined circuit that is a modified divide-by-10
counter. The output of the modified counter is at logic O for ten

4-8iT CounTER

¥-8/7

O | OUTAUT Bus

RPDRESS oF

& SELECTED LED)

Ceock

clock pulses. It then goes to logic 1 for 90 clock pulses. The

cycle then repeats.

The outputs of the RAM and the counter are ANDed and
the result ORed with the decoder outputs. This is done so that
the LEDs selected by the light pen are strobed 90 times during
an interval of 100 clock pulses. All of the LEDs are then
strobed 10 times during the remainder of the 100-pulse clock
interval. The net effect is that the LEDs selected by the light
pen are substantially brighter than the remaining LEDs.

(continued on page 92)
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Fig. 6. Complete circuit of
a 4-by-4 LED display
controlled by a light pen.
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It's even possible to extinguish the unselected LEDs for Figure 6 is the schematic of a practical circuit that corre-

intervals of one second or more by slowing down the clock. The sponds to the block diagram of Fig. 5. Although the circuit
selected LEDs will appear to glow continuously and the other appears much more complex than the relatively simple light-
LEDs will blink on every second or so during the scan period. pen data-input terminal described in Part I, that circuit forms
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the core of this one. You can verify this for yourself by noting
the almost identical connections of the 555 timer, 74193 coun-
ter, 74154 decoder and the light pen comprising @/ and opera-
tional amplifier /C6.

The lowest-order bits in each nibble of a 7489 4-by-16-bit
RAM (IC9) provide a 1-by-16-bit RAM for the circuit.
Although three-fourths of this RAM is not utilized, it’s always
available should you wish to expand the display.

Two series-connected 4017 CMOS decade counters (/CI10
and /C//) and an RS flip-flop made from two gates in a 7400
(/C5C and /C5D) comprise the circuit’s modified divide-by-10
counter. The remaining two gates are configured as a gate that
ANDs the outputs of the RAM and the divide-by-10 counter.
The AND output is ORed with each of the 16 outputs of the
74154. The LEDS are illuminated sequentially.

Modifying the Circuit. There are several modifications
that can be made to the circuit that was just presented. You
can eliminate counter /C// by connecting pin 10 of /C5 to pin
11 of /CI10. This will provide divide-by-10 operation, but the
unselected LEDs will be strobed once for every nine times that
the selected LEDs are strobed.

There are several ways to substitute other memories in place
of the 7489 (/C9). You can, for instance, use a MOS or
CMOS 256-by-1-bit RAM if you prefer. While only the first
16 bits will be used, the remaining 240 will be available for
future expansion of the circuit. You can eliminate RAMs
entirely by using an array of flip-flops. The resulting circuit,
however, will employ more 1Cs than the RAM version.

A Long-Range Light Pen. During my experiments with
the light-pen circuits that have been described in this two-part
series, it often occurred to me how convenient it would be to
have a long-range light pen. This would not be possible with
red LEDs, however, because the optical power typically
radiated by red emitters is measured in tens of microwatts.
Also, their spectral emission peaks at approximately 670 nm,
halfway down the response curve of most phototransistors.

Aninfrared LED made from gallium arsenide is much more
powerful than a red LED. When, for example, a forward cur-
rent of 20 mA is flowing, an infrared LED might emit more
than one milliwatt of optical power. Also, its near-infrared
emission corresponds closely to the wavelengths at which a sili-
con phototransistor exhibits peak response.

On the assumption that an infrared LED should increase
the detection range of the light pen, I connected a General
Electric IN6266 near-infrared emitter in series with one of the
red LEDs in the display in Fig. 6. The detection range
increased from a fraction of an inch to several inches. | then
removed the red LED and connected the infrared emitter in its
place. This increased the current through the infrared emitter
and resulted in a further increase in the detection range.

Of course, visible emitters must be used in light-pen-con-
trolled displays. Therefore, | tried a GE SSL-3 LED which
emits both near-infrared and visible green light. This LED,
which is no longer manufactured, consists of a gallium arse-
nide chip coated with an infrared-sensitive phosphor. When
forward biased, the chip emits infrared light. This stimulates
the phosphor into emitting green light. The result is a visible
green beam superimposed upon an invisible infrared beam.

Using the SSL-3 resulted in a light-pen detection range of
several inches. But it proved impractical to use an array of
such LEDs in the display because the low duty cycle resulted
‘1 a barely visible green glow.

My final attempt to extend the light pen’s detection range
used a simple pnp driver delivering several hundred milliam-
peres to the LED during each strobe pulse. This resulted in the
radiation of enough infrared power to trigger the light pen at a
distance of up to ten inches.

The range resulting from the use of infrared LEDs can be
further extended by adding a collection lens to the light pen.
Theoretically, the detection range will be doubled each time
the collection area is doubled. Adding lenses to the infrared
emitters is not advisable. This would restrict the detection
region of the light pen to sixteen narrow cones of invisible
light. The usc of only the self-contained lenses of typical
infrared LEDs results in a much broader detection region.
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Build alow-cost earth terminal

and pick up satelliteTV.

Get our professional-quality
LNA ampilifier...
the rest is easy!

. ’,
Bolts to dish A’
e
i,
Co-ax
cable [

Microwave| | VCR
receiver modulator

|
TV ;;
L A

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

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

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

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

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

Avantek

Charge by phone: (408) 727-0700 - Ask for LNA order desk.
VISA & Master Card weicome - Allow 30 days for delivery.
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Fall ‘80 TEST EQUIPMENT
Electronic Component

FREE 128 Page Book
SEENING ELECTRONSC COMPONENTS
AT WHOLESALE

Catalog

We carry the Following:
TEBST EQUIPMENT
*B&K

* LEADER

° VIZ

¢ BECKMAN

* HITACHI

* GLOBAL SPECIALTIES
* DATA PRECISION

* HICKOK

ELECTRONIC COMPONENTS

* JAPANESE & MOTOROLA Transistors
iC’s. FET. Diodes

® Capacitors

* Resistors

» Connectors. Cables

TOOLS

* Weller. Ungar. Xcellite. Vaco. etc

ik

COSY et s2em
f:
4

b1 FLLN
e " OLM. BIYINRNS WiiCOmt
ST PupSVEA INC.
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* NO MINIMUM/NO SHIPPING on orders over $100

- - O T G G @ G > S S D D D e
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Dept Popular Electronics Telex: 182 392
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Train at home
in spare time

MAKE MORE MONEY! check
out Electrician’s wages
against the kind of money
you make now!

Even before you're ready to go after a full-time job as an
electrician, you could be making extra money doing odd jobs
for friends and neighbors. And think of the money you'll be
able to save doing your own electrical work. Learn to specify
and install wiring, operate and control motors and generators,
use and maintain transformers and storage batteries.
We show you how to troubleshoot for short circuits,
overloads and open wires. You'll be ready totake almost
any electrician licensing examination offered by state,
city or county. Because opportunities vary from time to
time and from one part of the country to another,
we encourage you to check on the job market in your
; area. Mail coupon for free facts and results of survey
7 showing employment success of our graduates. g

NO NEEOD TO QUIT YOUR JOB OR REGULAR SCHOOL
Everything explained in easy-to-understand language
with plenty of drawings, diagrams and photos. Tools,

(APPRUVW\ materials. test equipment included with course. You learn

FOR NS’ al your own pace. No time wasted traveling to class.
“E“M Teachers are as close as your telephone. No charge!
~ Use our toll-free 24-hour home-study hotline as
N soon as you enroll. MAIL COUPON TODAY!

r MBS trrmician sewoor, swrooco!
SINCE 1891
I ICS Cenler, Scranton, PA 1B515

Rush free facts that tell how I can train at home in spare time
I 10 be an electrician. No obligation, no salesman will call! I
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LISTENING

By Glenn Hauser

Trends in International Broadcasting

Israel Radio became the first interna-
tional broadcaster to transmit slow-scan
television (SSTV) pictures, in an histor-
ic experiment Nov. 2, 1980. Three
scenes of Jerusalem were each transmit-
ted three times on five different broad-
casts that day, despite the fact that the
station was unable to transmit on AM at
that time free of distortion. This is an
experiment we encouraged in the July
“DX Listening,” and Israel Radio indi-
cated there would be more such tests. It
appears unlikely that Radio Australia
will try it, since their DX program was
cancelled.

BBC World Service installed a new
studic-based audio processing and com-
pression system as of Sept. 14. While it
gives speech more “punch” under diffi-
cult reception conditions, it brings up
the background noise to a more annoy-
ing level for the many listeners who
already have clear reception. And de-
spite its worldwide prestige, BBC WS
has never gotten rid of the sound of
clunking microphone switches, some-
thing which U.S. broadcast operators
avoid without trouble.

Within Great Britain, BBC is using
digital techniques to feed audio from
studios to transmitters, and it has been
suggested that the next step forward for
international broadcasting should be
digital rather than analog transmission
direct to the listener. Studio-quality au-
dio akin to that enjoyed by National
Public Radio listeners, networked by
satellite, would be possible on short-
wave! Unfortunately, it could be trans-
mitted, but no one has receivers for it.
Moreover, there’s another problem—
bandwidth. Several contributors to the
Review of International Broadcasting
estimate it would take up to 1.5 MHz
for a single digital transmission, much
wider than any single ISWBC band.
However, a somewhat degraded digital
transmission using a quarter of that
bandwidth, could fit into the l1-meter
band with a minimum of disruption to
other stations and still be an improve-
ment over analog audio. And what sta-
tion has programming more worthy of
higher fidelity than the BBC?

Stereo on shortwave is another area of
experimentation. Since any two fre-
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quencies, no matter how close (even in-
dependent sidebands with the same cen-
ter frequency), fade independently, ster-
eo shortwave has never been seriously
considered, although one pirate operator
reportedly tried it. Some listeners enjoy
a stereo effect by employing frequency
or antenna diversity. However, once
stereo AM broadcasting is underway,
there is no reason the same system could
not be tried on shortwave, where AM is
also the standard transmission mode.
Single-hop paths, where signals are
strong and fading is minims1, should be
the best bet.

There are a lot of unanswered ques-
tions about a Radio Afghanistan pro-
gram carried on 19637.15 kHz SSB,
most of the time between 0130 and 1930
GMT, and surprisingly heard well in
North America. It’s presumably to, or
from, Afghanistan’s “Great Northern
Neighbor.” One listener, David Craw-
ford, hypothesizes that this and a nearby
frequency are actually transmitting
stereo; one of them L+R, the other
L —R. But such experimentation would
seem to be a very low-priority item in
relations between Afghanistan and the
U.S.S.R.

Most stations on shortwave have a
characteristic identification tune, which
serves the dual purpose of enabling lis-
teners to tune in the best frequency be-
fore programming begins and giving the
engineers expendable audio while they
switch transmitters and antennas. We
are pleased to note that several stations,
including Austrian Radio and Radio
RS A have cut the amount of time spent
playing their pleasant but repetitive
tunes in favor of more programming. All
those minutes gained certainly add up,
and we hope other stations will follow
their example.

Another group of stations is in the
vanguard of putting higher priority on
programming for the airwaves than on
correspondence, as a result of increas-
ingly scarce funding. Instead of sending
out QSL (verification) cards on request,
as many stations still do, these stations
have recently introduced restrictions.
Radio Australia verifies reports only
one month per year (in 1980 it was No-
vember). BBC does not verify except un-
der special circumstances such as World

POPULAR ELECTRONICS
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Radio Club competitions (but that pro-
gram goes off the air in 1981). Deutsche
Welle also declines to verify. Radio Fin-
land requires comments on programs,
rather than technical details, and then
sends an “Audience Card.” Radio Ned-
erland, which frequently introduced
new QSL designs, has reduced them to
two a year starting in May and Novem-
ber, hoping this will reduce demand.
(This will not likely deter the breed of
DXer who tries to verify every frequen-
Cy a station uses, which is certainly an
abuse of station courtesy). Radio Cana-
da International sends blank QSLs to
everyone (but only those) on their mail-
ing list. Those who want them verified
must fill them out themselves and send
them back to RCI for checking, verifica-
tion and return. RC/ says only a small
fraction of recipients bother to do so.
Radio Sweden has a system similar to
RCI, but combines it with audience re-
search by asking some questions on the
card.

In October, Radio Baghdad reported-
ly offered a special QSL for the duration
of Irag’s war with Iran! Meanwhile,
both Iraq and Iran have announced
plans to expand their international
broadcasting capabilities.

We are happy to report that, as of this
writing, the USAF Over-the-Horizon
Backscatter radar threat to shortwave
listening (detailed in September “DX
Listening”) had not materialized. The
OTHB managers have been made aware
that there is a concerned shortwave lis-
tening constituency.

Propagation Predictions. Though
far from an exact science, shortwave
propagation can be foreseen. These
sources all approach it in different ways.
You can get it by phone any time from
Goddard Spaceflight Center, (301) 344-
8129. WWV has capsule summaries
every hour at 18 past, on 2.5, 5, 10, 15
and 20 MHz; WWVH at 45 past on 2.5,
S, 10 and 15. Weekly outlooks are in-
cluded on my RCI DX reports, Satur-
days in the 2130 broadcast, and Mon-
days at GMT 0100 and 0400. George
Jacobs issues Mail-a-Prop every two
weeks, at $25 a year, and selis his new
Shortwave Propagation Handbook for
$7.95 ppd. in U.S.A., both from Box
1714, Silver Spring, MD 20902. And at
least one broadcast DX program gives
recommended frequency ranges for the
following month—Radio Sofia, the last
Friday in the 2130 broadcast, repeated
Saturday 0430, Monday 0000.

Special-Purpose Broadcast Sta-
tions. There is a growing number of
limited-range, low-power stations which
are for the public, but do not broadcast
programming in the usual sense. They
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also make challenging DX targets for
those outside their intended coverage ar-
eas. Operating on 530 and 1610 kHz are
Highway Advisory Radio (HAR) and
Traveller's Information Service (TIS)
stations, normally running tape-loop
messages that repeat every few minutes.
They are found near national parks, re-
sorts, airports and highway construction
areas, with powers of about 10 watts and
deliberately inefficient antennas. A
cluster of several HAR stations are syn-
chronized on 530 kHz from Knoxville,
TN, in preparation for the 1982 World’s

Fair. A TIS station on 530 in Gatlin-
burg, TN, was picked up as far away as
Maryland by Hank Holbrook. NOAA
Weather Radio now has more than 300
stations across the country broadcasting
continuously on one of three frequen-
cies: 162.4, 162.475 and 162.55 MHz.
Their potential range expands greatly
during intense sporadic E openings. If
your FM band is ““wide open” for skip,
check these frequencies too.

Country by Country. China. Learn-
ing English is all the rage here, and lots

Hear there
and everywhere.

R-1000

The R-1000 is an amazingly
easy-to-operate, high-
performance, communications
receiver, covering 200 kHz to
30 MHz in 30 bands. This PLL
synthesized receiver features a
digital frequency display and
analog dial, plus a quartz
digital clock and timer.

R-1000 FEATURES:
* Covers 200 kHz to 30 MHz
continuously.

« 30 bands, each 1 MHz wide.

Five-digit frequency display
with 1-kHz resolution and
analog dial with precise gear
dial mechanism.

Built-in 12-hour quartz digital
clock with timer to turn on
radio for scheduled listening
or control a recorder through
remote terminal.

Step attenuator to prevent
overload.

Terminal for external tape
recorder.

« Tone control.
« Built-in 4-inch speaker.

Easy tuning, igital dslay, rféséinai quallty

$KENWOOD

« Three IF filters for optimum
AM, SSB, CW. 12-kHz and
6-kHz {adaptable to 6-kHz
and 2.7-kHz) for AM wide and
narrow, and 2.7-kHz filter for
high—qualitg SSB (USB and
LLSB) and CW reception.

« Dimmer switch to control
intensity of S-meter and other
panel lights and digital display.

» Effective noise blanker.

* Wire antenna terminals for
200 kHz to 2 MHz and 2 MHz
to 30 MHz. Coax terminal for
2 MHz to 30 MHz.

» Voltage selector for 100, 120,
220, and 240 VAC. Also
adaptable to operate on 13.8
VDC with optional DCK-1 Kit.

OPTIONAL ACCESSORIES:

* SP-100 matching external
speaker.

* HS-5 and HS-4 headphones.

* DCK-1 modification kit for
12-VDC operation.

TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT / COMPTON, CA 90220
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TION RETURNED SAME DAY

- FACTORY SEALED CARTONS—
GUARANTEED AND INSURED,
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SHURE SONY
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Be an AUTO
MECHANIC'

Job opportunities for automobule mechamcs wnll
be plentiful in the years ahead according to U.S.
Government Dept. of Labor forecast.

Before you finish, you'll learn to tear down the engine,
re-line brakes, repair and replace parts for steering,
front end, clutch, differential...even transmission,
fuel, cooling and electrical system...everything from
minor tunéups to major overhauls.

No need to quit your job or school. You learn at your own
pace and there’s no time wasted going to and from class.
Consultants are as close as your telephone. No charge! Use
our toll-free 24-hour home study hotline as soon as you enroll!
Make extra money...Save Money, too! Check out the
price of an engine tune-up, carburetor overhaul or brake job.

Then imagine how much ready cash you

i’ could save on your own car repairs even

¢ % before you're half-way through your course.
@ﬁ Maintenance Kit and Tune-up Kit included

= ; with course...Yours to use and keep.

Because opportunities vary, we encourage
- you to check on the job market in your area.
Mail coupon for free facts and results of
e survey showing employment success of our
Sl'adua‘es __MAIL COUPON TODAY'
ilcs Auto Mechamcs School Dept PDOCO!

Sce wst )|CS Center, Scranton, Pannsylvama 18515

l Rush free facts on how I can learn Auto Mechanics at home
I in spare time. No obligation. No salesman will call.
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dx listening

of lessons are broadcast on local and na-
tional stations. A few you might try for,
per information from Australian DX
News: 0000 GMT on Program I, 15590,
15510, GMT Mon/Wed/Thu/Fri/Sat;
also at 0815. At 1000 on Nei Menggu,
4750 kHz; 1130 Wed/Fri on Wulumqi
4500: 1330 Sun-Fri on Lanzhou, 4865
and Fuzhou 4975, 2340; 1400 Mon-Fri
on Lasa 4750, 5240, 4931, 7170.

Cuba is the heading, but Ethiopia is
the more likely location for a station on
7218 kHz, heard last July at 1657-1745
GMT by Rikard Johansson as he cir-
cumnavigated Africa. *“Radio Olanda”
(perhaps the name of the female DJ)
carried entertainment in Spanish for
Cuban military personnel.

Chile. Two new shortwave stations in
the far south have been heard in Califor-
nia. Ron Howard heard Radio Patago-
nia Chilena, Coyhaique, on 6080 from
sign-on 1030 (currently 0930 due to
DST in Chile); and Radioemisora Man-
antiales, Chile Chico was reported by
Bob Hill, testing around 0100-0230 on
6225 (variable to 6260). In the morn-
ings, you might hear instead Radio One,
Philippines, which has been on 6225,
too, instead of its nominal 6170.

Guyana. Those who listen only in the
evening seldom hear Action Radio,
5950, but it’s widely heard after sign-on
0755. Maxfield Greenwood ‘“‘enjoys”
their cockroach powder ads and death
notices at 0830; Doug Jaffe recom-
mends “Sunday Songtime™ at 0900 for
requests with an Indian flavor

Malta is easy to hear thanks to
Deutsche Welle’s relay station (such as
15105 at 0120-0150), but hearing
broadcasts in the Maltese language (a
mixture of Italian and Arabic) is anoth-
er matter. Only two shortwave stations
have it on their schedule—barely. BBC
has seven minutes Monday-Friday at
1635-1642 on 15345 and 11680. RAI,
Italy, has it at 1430-1455 on 9710 and
7235, but has run this P.S. for the past
year: “This transmission is temporarily
in Italian because of the unavailability
of Maltese-language announcers”! (If
you speak Maltese, here’s your chance.)
And Malta has one other interesting
connection. Tom Meijer frequently ref-
ers to his audience there, since tapes of
Radio Nederland’s “Happy Station™ are
carried on a cable radio network.

Poland. The name change that Radio
Warsaw made last May to Radio Polon-
ia has been explained by Richard E.
Wood and Mike Tripka in Review of
International Broadcasting, as empha-
sizing contact with the Polish *“‘diaspo-
ra,” which the word Polonia connotes.

Portugal. In November, we men-
tioned Radio Renascenca’s plans for
100-kW shortwave broadcasts. From
Andy Sennitt, of the World Radio-TV
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Handbook, we learn that the frequency
to be used is 6155. It happens to be one
which has not been used for some time
by any powerful station in our evenings.

Surinam. More updating to our No-
vember item on Radio Apintie. It
jumped like a grasshopper around the
60-meter band to find out which fre-
quency would serve it best—4794, 4751,
4950 and 5006 were among them. Power
was raised to 4.5 kW, and a service to
Surinamese in Holland was begun at
0430-0630 on Thu/Fri/Sat, per Andy
Sennitt.

Switzerland. For a few days each
month, the Red Cross Broadcasting
Service carries out broadcasts in several
languages, including English. Try 7210
kHz at 0600-0700 GMT on Dec. 29 and
31, Jan. 26 and 28, and Feb. 23 and 25.
You might also hear RCBS at 0945-
1015, Jan. 27 on 21695, 21520, 15305,
9560; Jan. 29 on 21630, 21520, 17830,
15430. Broadcasts at this hour are only
in odd-numbered months.

Tristan da Cunha. At the top of the
‘wanted’ list for almost every North
American DX listener is Tristan Radio,
ZOE. On its present schedule of 1900-
2200 GMT, Sun/Wed/Fri, however,
only those on the East Coast during
midwinter have a chance with a dark-
ness path opening up near sign-off. Tom
Haskett wrote the station anyway, and
received an information sheet which
said the station uses 40 watts on 3290
kHz, and has been on the air since 1968.
Programs include kid shows, comedy,
drama and/or serials, light and pop mu-
sic, and news; much of it from the BBC
and South Africa. They use two Garrard
GT-35P record decks, a Sony TC-158D
stereo cassette, an FRG-7 receiver fed
into a Millbank Electronics MCC MK-
111 stereo mixer. We tell you this so you
can visualize the studio during your DX
catch of a lifetime; it’s a bit easier if you
visit South Africa. ZOE requires items
from their own local newscast at 2009 to
be quoted by those trying for a QSL.

Updating Listings. The following
changes and additions should be made
in the “English Broadcasts™ listings that
appeared in the December issue. To
make the corrections as concise as possi-
ble, only the GMT, station name, and
frequency correction are given.

1230- 1330, Radio Korea, 7550, 11830, ex-
1300

1230-1551, WYFR, 17785, not 17845 Sun.

1235-1245, V. of Greece, 17830, ex-
17835

1300-1351, WYFR, 11830, ex-9535

1400-1800, WYFR, 15215, ex-11830 and
9535

1635-15645, V. of Greece,
17835

1600- 1630, R. Portugal, 21530, ex-21475

POPULAR ELECTRONICS
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Power Line Spikes and Hash often cause
memory loss or erratic operation. Often
floppies, printer & processor interact!

OUR unique ISOLATORS eliminate
equipment inteaction AND curb damag-
ing Power Line Spikes, Surges and Hash.
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1600- 1800, AFRTS, add 9700

1705-1755, R. France, Int., add 17795

1800-2100, AFRTS, 11805 and 15345 ex-
21570 and 11790

1900-2000, HCJB, 15295, ex- 15300

1900-2151, WYFR, 15215, ex-11830

2000-2030, tisrael Radio, 15105, 9425,
7412, ex-11610 and 17710.

2000-2130, R. Confusion, 13988 (Dec. 14,
Jan. 18)

2030-2100, R. Portugal, 7185 and 9740,
ex-11775 and 9605

2100-2200, R. Moscow World Service,
11860 and 9685

2100-2451, WYFR, 15380, ex-11830 and
5985

2130-2200, HCJB, 15295, ex-15180

2130-2200, R. Sofia, 7115, not 9530

2145-2215, Swiss R. Inter., 21585, 9535

2150-2200, R. Free Europe, 9750, 11855,
9565, ex-15245 and 11825 Fri.

2200-2215, R. Japan, 11790 (via Portugal)

2200-2300, R. Moscow World Service,
9610

2200-2300, AFRTS, 15345, not 11790

2230-2300, Israel Radio, 7412, 9009, rot
17710 and 15584

2300-2330, R. Vilnius, not 7215

2300-2400, AFRTS, 6030, ex-15430

2300-0200, R. Moscow, 21530, 9800,
7195, 7115, not 15180, 11780, 9530,
and 9490

2330-2400, HCJB, 15360, 26020

0000-0030, Israel Radio, 7412, ex- 15584

0000-0055, R. Peking, 15125, ex-15120

0000-0100, AFRTS, 6030, not 15345

0030-0100, R. Kiev, 9750, not 9800 and
7215

0100-0125, Israel Radio, 7412, ex-15584

0100-0155, R. Peking, 15125, ex-15120

0130-0300, R. Confusion, 7550 (Dec. 15
and Jan. 19)

0200-0255, R. Peking, 15125, ex-15120

0200-0255, R. Bucharest, ex-0130-0225

0200-0400, VOA, 5995, 9650, 15205

0200-0400, R. Moscow, 21530, 17720,
9800, 9685, 7195, 7115, not 11780,
9635, 9530, 9490

0230-0245, UN Radio, 15685 SSB, ex-
15752

0230-0300, R. Lebanon, 15170, not 170

0230-0330, R. Korea, 11810, 15570, ex-
0100-0200

0230-0500, HCJB, 11915, ex-11910

0300-0330, R. Portugal, 6185, ex-9765

0300-0330, R. Kiev, 17870, 15240, 15100,
9750, not 11690, 9800, 9735, 9505,
7215, 7150

0300-0355, R. Peking, 15125, not 15120

0330-0430, R. Korea, delete

0351-0358, V. of Yerevan, 15240, 15100,
ex-15405 and 15180

0400-0455, R. Peking, 15125, ex-15120

0400-0600, WYFR, 9695, 6070, ex-5985

0400-0600, R. Moscow World Service add
17760, 9800, 7195

0400-0600, R. Moscow, add 15455

0500-0515, Israel Radio, 11960, 9009, not
15584 and 15200

0500-0530, R. Portugal, 9575, ex-9765

0530- , R. Ghana, 4915, not 4195

0530-0550, V. of Germany, add 11705,
6185

0600-0700, AFRTS, not 17765 and 15330

0700-0715, R. Japan, add 15270

0800-0900, R. Korea, 11810, ex-0730-
0830 o
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ETCO

CABLE TV
CONVERTERS

AND OTHER
GOOD STUFFI

SMASHING ALL SALES RECORDS — OUR NEW
30 CHANNEL CABLE TV CONVERTER!

Caiv sm K
alde hayaem
o
o TV y 534 95
GRS powr. | No 286AE047

HOT NEW IMPORT! REMOTE CONTROL
30 CHANNEL CABLE TV CONVERTER!

moe Ty
wt
3 neoTuC g Lent o
- No 286VA275

ETCO MKl WIRELESS —
THE ULTIMATE CABLE TV CONVERTER!

i St TV 1o rhar 00
- and the hanc het
mote (0 1o s
No 28624008

VIDCOR 2000 CONVERTER ELIMINATES PRO&LEMS
HEN TAPING FROM CABLE T

9 5 you VLR oy
uginng Re
nute tacrs o ‘Wipcor
Fuat otay g 2000
coe g pan vem
wh le vatch ng ang he RIONAL COMVERTER

No 286VA950
UNUSUAL FACTORY SURPLUS
MID-BAND — SUPER-BAND CABLE TV TUNER

e 95

woacy Exp
et a
| lecr w SA7AS0)
samane No 286VA342 &wAg

1286VA383 D.1a o & T s150]

FACTORY SURPLUS UHF TUNERS

tal wisek,
$395
b 1} Mo zsssuoss L‘E}‘

MINIATURE FM WIRELESS MICROPHONE

iy 9 5
hana Receptonc ay
A FMrador woewe 227 50
No 286VA482 e /5
$24.95
ea /10
Il

QUARTER-MILE WIRELESS MICROPHONE |
& RECEIVER SYSTEM

95 Fce sxlnmven erystal 1o tet
o Bore A
P wi

o
54395 aqrru VU mere
® /5 No 286VA093

ETCO GENERAL PURPOSE TUBE TESTER

___‘_--_J?- INKITIFORM Ghejice 95
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T N(. GeeKT146
- = Wired No 286TEQS3  $79 95

Pix tube adajter 236TE344  $19 95

3 misites  No 286VAE05
Sa 49 Emautes  No 286VABD6 ¢

ea 10

IN STOCK — THE MURA
CORDLESS TELEPHONE SYSTEM!

88

$129 95
e/

SALE OF QUARTZ BATTERY
OPERATED CLOCK MOVEMENTS!

95 Acu o 1m

s8 5] st Germay No zaewsm
A 286VA565 Matching hands 52 49/sat
$195/se1 /6

m g 8
400w P EP Brand cew 1p
EE il Na 286VA394 few,
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286VA395 asabove, 10 amps  $49 95 399502 /5

— OUR LATEST 98 PAGE
P FASCINATING CATALOG

> ETCO ELECTRONICS
EE@ NORTH COUNTRY SHOPPING CENTER
——————— = PLATTSBURGH N Y 12901
Check with orrder please Visy & Mastercard OK (Surry no C O D 5 Add 152
tor {IPS & Hund ing (Excess refunded) N Y State residents add 7% sales tax
Deats & Exp. i1 imeires + o ted Our te mit e order desk never clos.
Cc.i 1 6518 551 8700
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BULLET -

ELECTRONICS, Inc.
PO Box 401244P Garland TX 75040
2149 - 278-3553

The Greatest Breakthrough
In Electronic Music Ever!

ﬁ
E
i
1
i
New! Super Music Maker Kit !1
5
(
i

Now you can play hundreds of songs using the Bullet Super
Music  Maker. The wuni features a single factory
programmed microprocessor IC that comes with 20 pre
programmed short tunes By adding the additional PROMS
{2708's) the system can be expanded to play up to 1000
notes per PROM. Just think a compact electron

instrument that wilt play dozens. hundreds or even
thousands of selections of music The kit comes with all '1

electronic components (less the PROM). and a drilled 4
plated and screened PC Board which measures 4' x 4 l
The 7 watt amplifier section is on the same PC board and ’

you can program your own PROMS using informaton
provided with the kit instructions Lists of available PROM
albums are available on request (Note Unif plays
electronic music one note at a ime. 1t1s not possible to play
chords or a melody with harmony simultaneously,
Super Music Machine Kit $23.50
DIP Switches (One 8 pos 2 00/5et
Molded Plastic Case 6.50

drives an 8 ohm speaker {not included). from a whisper to

ear splitting volume Since the unit works on 12 VDC or 12 I'ql

VAC®, vehCle or portable operation is possible What do "'

you gel for $23.507 Everything but a speaker. fransformer. l |

case, switches, and PROM. Additional 2708 albums |f

containing popular funes are available tor $15.00 each or [‘il
2

e B T O I o It B ol 150 o I Y 2

One 5 pos)

“Unit requires transformer tor operation on 117VAC
Transformer shouid be 12V @ 1A secondary Not avaiabie

from Bullet

Som;d_Eiiects Eit‘ $18.50

T o

1} The SE-01 Sound EHecis Kit)s acomplele kil allyou need to build
h a programmable sound effects machine except a pattery and
speaker Our k

" Chip Only the SE-01 provides you with additianal CirCuitry that
) ude PULSE GENERATOR. MUX OSCILLATOR and
M| COMPARITOR 10 make mo plex sounds a snap We

d you in building the kit with easy -follow construchon
k nanual and we show you how 1o e gram the umit Oth
M| dearers wai seli you the cripara kit of parts but you are nyou!

unds! Within ashort
: Gunshots,

1 diffs tparl makernears
build 1he SE-01 you can easily cr
e Sounds. Steam Tralns and much more We

e S S T S ot T T o T Rt

own o dothem
ume after you
Exploslons
thirk the B
us - ask !

dea 1 the marked but don t ask

et < wr
Comple(e K W (h Quanty Plaved P E ard $18.50

atery & s

SMALL
2 x3 PCBOARD{(INCLUDED) RUNSON 1
FOR ANY PROJECT THAT
LESS THAN 3% THD (@
SOUND IT

SINGLE HYBRID IC AND COMPONENTSFITONA
GREAT

is designed 1o really ring eut the T1 76477 Sound ‘

NEEDS AN INEXP
COMPAT

WATT

'WI HSE

)
i
%i 7 Watt Audio Amp Kit $5.95
|
)
{

AY3-8910 PROGRAMMABLE SOUND GENERATOR
! The AY3-8910 15 a 40 pin LS! chip with three oscillators three ||
amphtude contrOls. programmabie noise generator (nree ‘1
mixers. an envelope generalor and three DA verters that
are controiled 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 conttoiled t
i produce almos! any sound |t will play three note chords maxe
bangs. whisiies. sirens gunshots explosions bieets whines
O grunts In addinon 1t has Provisions to control i1s own
memory chips wilh two 1O ports The chip requires -5V
75ma and a standard TTL clock oscillator A truly incredible
creut
$14.95 W/Basic Spec Sheet (4 pages |
60 page manual with S-100 interface instructions and
several programming examples. $3.00 extra !

g
g
- [ T — 5
e | TRANSFORMER
200V 4A SCR ™ )| Agood anstormer TTL line. f
Sensitve @ oL :
Gate 'J 2 S 7
7/$1.00 : & )
E

Special Purchase
Order BES-0025 ]

THE PERFECT TRANSFORMER
117VAC pnimary  2VAC secondary @ 200ma
Great tor all your CMOS. or low power TTL

=
.II =

projects PC board mount

|
99¢ ea.  3/$2.50 ORDER |
Size 15" Wx 125" Dx 125 H XFMR-03 |
"lu} C S It
i “INDICATES ITEM IS “HOUSE NUMBERED i
301 07 AMP B LEAD CAN 3/100  TIP30 TAB PRP POWER 3109
723 V0L REG 0 LEAD CaN 39 "MCI3SIP FM IF DISC IC 50 |
723 (4 PIN DIP 50 1L490 BAR GRAPH DRIVER 250
41 0F AM? Wi 1P 4/1.10 7805 5V 1A REGULATOR g |
VBDMPUTERFR!BE 210 °78MO5 & SV REG T0 5 60 |
zmuz“-up CONPLIN B/100  LM39)1 TEMP TRANSDUCER
2N6028 P U T EC 50 IC W/SP 110
TR0 2w A00I0 6 WOSPECS 108 LAS307 GURD COMPARATOR IC 50
LM377 DUAL LM3B0 W/SPELS 250 555 TIMER | 19
LM3500 QUAD NORTON AMP G “MC3A01 QUAD NORTON AMP 39
LM324 QUAD 0P AMP 55 MCI340 ELECTRONIC
7812 14 12V AEG 95 ALTERNATOR W, SPECS 5
lL ) oPYo ISOLATOR MiNI DIP 60
0 !rwnnUvAsLn#anmfig g gt 478y
uw ; 50 Jumeo NEED 5 ?g
MY(624 VARICAP 0I0DE 10 PFO ki
m‘f’,l\% \uxmcc P MEU!UM BN OR YlLow 18
SO NON. 21 RATIO 49 BIPOLAR LED
Lnam ADJUSTASLE 18 REG 250 TWﬂ COLDR RED/GRN 59
Call or write for FREE catealog.
POLICIE
NO C.0.D.'s SEND CHECK. MONEY ORDER, CREDIT CARD #
ADD 5% FOR SHIPPING. TX. RES. ADD 5% TAX. FOREIGN
ORDERS (EXCEPT CANADA) ADD 10% (20% AIRMAIL)
U.S. FUNDS ONLY
PHONE ORDERS ON MASTER CHARGE & VISA ONLY
(214) 278-3553 ‘
S————————————..———————....
e o e o Pt o e P Y T

AMAZING

«il(( PHASERS )i

PPF-1 PHASER PAIN FIELD — This device recently devei-
oped and patented in our 1abs is being evaluated by law enfarce-
ment agencies for riot and crowd control. It is now available but
soon wil come under the jurisdiction of weapons and infernat
machine control making it unavailable to the public. The device
is hand-held and looks like a BUCK ROGERS ray gun. Itis hazar-
dous if not used with discretion
PPF1 . . PLANS $15.00
IPG-1 INVISIBLE PAIN FIELD GENERATOR — This
amazing. simple hand-held device is about Ihe size of 3 pack of
cigarettes and generates a directional lield of moderate (o inten-
sive pain in the lower part of (he head up 1o a range of 50° De-
vice is simple and economical to make.

1PG-1 PLANS $86.00 IPG-1K AlLL PARTS $39.50
IPG-10 ASSEMBLEO& TESTED FOR ANIMAL CONTROL $49.50

— LASERS — 3§

RUBY LASER RAY PISTOL — Produces highly intense red
beam. capable of burming A hazardous device. PLANS. PARTS.
SOURCES $15.00
HIGH POWERED CARBON DIOXIOE BURNING AND CUTTING
Complete plans and ail parts sources $15.00
SOLID STATE IR 12 WATTS with buiit in power supga
plans  $8.00 Complete kit with colimator ~ $74,
POCKET LASER pulsed. visible red pians . . $7.00
Compiete kit . $89.80 Also compiete pians angd parts
sources for RUBY, YAG. NEODYNIUM. HeNe ARGON. DYE.
NITROGEN and many more lasers.

—F SECURITY —— 22—

SNP-2. SNOOPER PHONE — Dl nome or office phéne
while on vacation aclivating -sensitive mike without phone
ringing. Excellent property protéction and intrusion device

SNP2 PLANS $7.00
SNP2K ALL PARTS $49.50
SNP20 ASSEMBLED AND TESTED $89.50
LONG RANGE XMTR PLANS $6.00
SEE-IN-THE-DARK PLANS $8.00
OIRECTIONAL SHOTGUN MIKE PLANS $7.00
SUPER SENSITIVE PARABOLIC MIKE PLANS $7.00
SOUND & TELEPHONE OPERATED TAPE RECORDER  $8.00
CATALOG ON PLANS. KITS & FINISHED UNITS $1.00

Send check or money order 1o

SCIENTIFIC SYSTEMS, oept. Q1. Box 716 |
AMHERST. N.H. 03031

CIRCLE NO. 52 ON FREE INFORMATION CARD

Enjoy Satellite TV Now

g oA < !

Bener than Cable TV— Over 200 TV and radio
services. Why waste money? Learn the whole
story and build a video system the family can en-
1oy. No commercials. FREE movies. sports and
Vegas shows—world wide, crystal Clear reception
connects to any TV set. Big (8 x 11 in.) book load-
ed with details, photos, plans kits—

TELLS EVERYTHING. Satisfaction Guaranteed.

-_— s e S e =S e ey

P
GLOBAL TV ELECTRONICS

P.0. Box 219-K, Maitland. Florida 32751
Send $7.95 Today! Add $2.00 for 1st class (airmail)
or call our 24 hour C.0.D. Rush order line (305) 862- 5068|

Name_

' Full Address I

CIRCLE NO. 22 ON FREE INFORMATION CARD
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The world of T
electronics
gee-wizardry

st Bouprment [ Burgior/ Fe Alormms [ Hobbyist & Astamotive ErecBonzs

-YOURS FBEE.

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 value.
For FREE catalog, check reader service
card or send 50¢ for first class mail.
Lzm ) © 108 New South Road
Hicksville, N.Y. 11801

\.

CIRCLE NO. 18 ON FREE INFORMATION CARD

COMMERCIAL OFFICE PRODUCTS CO.
ITY OFFICE PRODUCTS

— AT DISCOUNT PRICES!
HEWLETT

A

PACKARD HP38C

HP-97 §579.95 HP-32E $ 5495
HP-67 299.95 HP-41C 264.95
HP-38C 124.95 Mem. Modules
HP-37E 59.95 for HP-41C 39.95
HP-33C 89.95 Printer 324.95
HP-34C 124.95 Card Reader 184.95

Wand 112.95

HP-85 COMPUTER - IN STOCK - Call for Pnce
*“We stock Hewlett-Packard Accessories**
Please call ftor price and availability

T-58C 5 94.95 TI-30 5 1495\
T1-59 20995 TI-35 21.95
PC-100C 165.95 TI-50 33.95
Ti-5040 79.95 TI-55 33.95
T1-5015 6395 TI-57 46.95
TI-5100 38.95 Programmer 46.95
T1-5200 4595 Inv. Analyst  44.95
T1-5213 114.95 8us. Analyst-119.95
T1-5215 125.95 Bus. Analyst-1i Call us
T1-5217 135.95 8Business Card 39.95
Ti-5219 146.95 Data Card 21.95 f
T1-5142 129.95 M8A 52.95

Lang. Trans. 203.95
Lang. Modules

45.95 T1-58C

800 (16X) Personal Computer System $849.95

ATARI" 400 Personal Computer System $499 95

We Welcome Corporate Accounts
Master Charge or Visa accepted
lliinois residents add 6% tax
add $3.00 shipping & handling charge
CALL OR WRITE FOR FREE CATALOG

onces & availabiiy subject 10 change without noace

COMMERCIAL OFFICE PRODUCTS CO.
1000 E. Higgins Rd.. Efk Grove Village. IL 60007

CALL TOLL FREE 800-323-0662

In lllinois 312-364-7544
CIRCLE NO. 12 ON FREE INFORMATION €ARD
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BY FORREST M. MIMS

Many high-brilliance light-flasher
circuits have been published
over the years in this and other electron-
ics magazines. Almost every one of these
flashers has employed power transistors
or SCRs, components which require
heat sinking and careful circuit design.

Figure 1 shows an ultra-simple flash-
er circuit that I recently built around an
FRL-4403 flashing LED, with only a
few additional components. It will flash
at a typical rate of 3 Hz any lamp whose
current and voltage requirements fall
within the ratings of the relay’s contacts.
The particular relay specified in Fig. 1
has contacts that can handle up to 1
ampere at 125 volts. The lamp shown is
rated at 150 mA at 6.3 volts.

Incidentally, FRL stands for Flashing
Red LED. The FRL-4403 is a Litronix
product (19000 Homestead Road, Vall-
co Park, Cupertino, CA 95014). This
novel LED, which incorporates a flasher
integrated circuit, is also available from
Radio Shack (stock No. 276-036).

The FRL-4403 LED in the circuit
shown in Fig. 1 does not produce a visi-
ble flash. You can modify the circuit as
shown in Fig. 2 if you want the red LED
in the FRL-4403 to flash each time the
relay coil is energized. Potentiometer R2
must be adjusted until the relay starts to
oscillate. Although the LED will flash, it
will not be as bright as if it were pow-
ered directly from a 5-volt supply. The
circuit shown in Fig. 2 might occasional-
ly cease to oscillate. When this occurs, it
is necessary to readjust potentiometer
R2. For this reason, use the circuit
shown in Fig. 1 for such applications as
emergency beacons in which high reli-
ability is essential.

Both versions of the circuit might op-
erate erratically or even fail to operate if
both the oscillator circuit and the flash-
ing lamp are powered by the same bat-
tery. These difficulties are due to the
large current demand placed on the bat-
tery when the lamp is switched on. In
some cases, the circuit will oscillate at
much higher than its normal rate.

The oscillator portion of each circuit
consumes only 20 to 35 miliamperes.
Therefore, it’s feasible to power it with a

Ultra-Simple Power Flasher

small 6-volt battery if a silicon diode is
connected in series with the positive ter-
minal of the battery to drop the voltage
to approximately 5 V. A much larger 6-
volt lantern battery can be used to power
the flashing lamp.

Of course, both the oscillator and
flashing lamp can be powered from a
common supply if it can source a suffi-

Fig. 1. Ultra-simple
high-brightness
lamp flasher.

g

Q1
2n~N2222

FLASHER FRL-44o3
FLRSHING
LED

ciently large current. You can experi-
ment with different supplies and lamps
to determine if you will need more than
one supply.

Finally, the circuits presented in Figs.
1 and 2 can both be used to apply power
pulses to devices other than lamps. Typi-
cal applications include gating power to
warning horns, alarm sirens, etc. &

+5Y

—]

250
SHACK
275-004

Fig. 2. Relay driver
circuit with a
flashing LED.

JANUARY 1981

WWW akmrerieanbiadiahistary com

99


www.americanradiohistory.com

Cc O

Cupacitorss Rea

Market Place

" s2n0m0
a3 100
V3%
oty
™ "L v 200/ 100
Bt Hewlett Packard
Two Digi:
Wigh Brightne
LE.D. A o
< ss30/18 3800100

anasonic Batteries
n CARBON ZINC BATTERIES

B0 umin o 5 o

Ploz LM C s

P03 UMON Ak A1y 0 3eiea

#104  ooeen v vy anet 1
ALKALINE BATTERIES

pos axy oo i oue e deem

T w7 © o )

3
8 e

“NIEKEL cADMIUM BATTERIES

NeCod barferies con typically be re-
charged 100 times ond wil raploce from
100 o 300 regutor batteries

l

GELLED FLECTROLYTE (EAD ACID BATTERTES

ILLUMINATEO MAGNIFIER 1T
SAVE 470 pies DYIF ASRUMBLID WODKL

Buscry P € st

Hi
Niss

> W

AP Products*Batteries
esistors

Gil-KEY

RPORATION

1-Time Clo\(}*k /Calendar

[} [ U
5% RESTOR NETWORKS
TYPICAL SCREMATIC

,Hrri

LOW PROFILE

SINGLE IN-LINE
PACKAGE

SOLVENT RESISTANT COATING
MEETS REQUIREMENT MIL-R-63401

SWITCHING POWER SUPPLIES

DTG I-KEY corries books by the fullowng publishers.
ADAM OSSORNE
RAYDIN

TR e—

10w e st

el -
o

Marcrr G

.

70 Bacr e Dermbaet

a8 [

1171 v Acai o Bondbast

7% Moy Apphcetns Hondbeah

e e
77 rasrars ramibeiar Handosct e

e
1979 Wcmcampetes bytrms apes 18 Gossvony

Spphcstans = Bomens cance ot Wil

)
Sones 1008 ...h..m.., i s r

Vel S alioss 113 Tia

. “ Ao

E F Johnson *Terminal Stripse’
R's*Bogks*Zenier Dmdes'Brendhﬂnnhng'\’v:re'Iluner
sistor NeiworkseHardwaresPow
or & Sunnorl'lluxo Lamps*Clock Bezels*PC Ln\oul
L]t‘ﬂrol\’ll(‘ ( npncllnrb‘l’menlmmelers'car Cls -»ck-Trunsxslurullnmv Clock KitseT

CRIMP TOOL SET

CRIMP TOOL SET
> ger® o

RIMP 700 SET bap

¥ cromp 100l & 05 well 05 0 1pec
iy st cuortmant of Yerarels
ond commeciors (petred 1 g
Sot 5 sengned Tor
hrough 77 gouge

NEAT

Temperature Controlied Soldering Station
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SOUND CHIP PLUS AN ETCHED AND ORILLED GLASS EPOXY PC BOARD
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CHANEY
electronics inc

P.0. BOX 27038, DENVER, CO. 80227 {303) 7815750
Send for our free giant catalog of unique items !
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terasommecaion

Astronomy, Microscopy, Biofeedback,
Weather, Alternate Energy, Binoculars,
Optics, Magnets, Magnifiers, Tools,
Unique Lighting, Lab Equipment, and
much more. Over 4,000 unique and.
tascinating products. Send for our
FREE 112-page, colorful 1981
Edmund Scientific Catalog. . .Today!

Rush me your free catalog!
Name

Address

City

State Zip

Clip And Mail Coupon Today To:
Edmund Scientific Co., Dept. 3016 AV02
Edscorp Bldg., Barrington, N.J. 08007

CALL OURTOLL FREE NUMBER

800-538-5000

Guaranteed 24 Hr. Shipment

Call us for volume quotes

We will beat any compemors prices.
lee us a call and we’ll prove it.

4116 - 200NS
8 FOR 29.95

MEMORY SPECIALS

16K RAM SALE

2101 450ns  2.49 2708 450ns 6.25
2102-1 450ns .99 2716 450ns 1095
21L02-1 450ns  1.29 2732 450ns  29.95
2112 450ns 299 2650 12.95
2114 450ns 435 Z-80 9.95
2114L-3 300ns  4.75 8080A 3.95

THE COMPLETE

741574 741174 7418377

1C

7 position 1.09
8 position 1.14

connector solder
tail gold 2.49

LINEAR IC'S

OTHER SPECIALS

2N3055 10/6.99
95H90 7.99
8038 3.99
LM380 5/4.59
LM555  10/3.49
LM556 5/3.49
LM565 5399
LM567 4/4.99

LM741 10/,
7805 10/
7812 10/
RED LED 100/
GREEN LED 501
MAN 72 CA 3" 10/
MAN 74 CC 3 10/

LM301V .34 LM380 129 LM747
LM309K 1.49 LM555V 39 LM1310
LM311V .64 LMS556 69 LM1458V
LM317T 229 LM565 99 LM1488
LM323K 495 LM566V 1.49 LM1489
LM324 59 LMS67v 1.29 LM1800
LM339 99 LM723 .49 LM1889
LM377 229 LM741V .29 LM3900
VOLTAGE REGULATORS
7805T .89 7812K 1.39 7905K
7812T .89 79057 99 7912K
7805K 1.39 79127 99 78L12
V=8PIN K=TC-3 T=T0-

LS SERIES
AT THE BEST PRICES!
741500 .32 74LS85 1,23 74LS175 1.09
741502 .38 741586 45 7418191 1.3
741504 35 741893 .71 74LS195 1.39
741508 .38 74LS95 1.11 74LS221 1.28
74L$10 32 74LS109 .49 7415240 1.89
74LS20 35 7415138 .79 74LS241 189
74LS30 35 74LS139 .79 74LS244 1.79
74LS32 39 74LS151 79 74LS283 103
741538 39 74LS153 79 7415298 1.24
741542 79 74L8157 .79 74LS367 99
74L$51 35 74LS158 .B2 74LS368 99
741554 .35 74LS161 99 74LS373 185
741573 44 74LS163 99 74LS374 181

SWITCHES SOCKETS
4 position .99 14 pin 10/1.49
5 position 1.02 16 pin 10/1.69
8 position 1.06 24 pin 4/1.00

IMSAJ S-100 edge

79
1.90

.69
1.39
1.39
1.99
2.49

.59

1.49
1.49

.69
220

LM723 10/3.99

2.99
7.99
799
799
6.99
7.99
7.99

TERMS Include $2.00 for shipping, $10.00
minimum order. Send SASE
for complete catalog.
Bay Area Residents add 6Y: %sales
Calif. Residents add 6% sales tax.

tax.

JDR MICRODEVICES, INC.

1101 South Winchester Blvd.
San Jose, California 95128
800-538:5000
408-247-4852
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Ohio Scientific
Superboard Il

e |t’s the first complete computer
system on a board.

¢ Superboard Il uses the ultra
powerful 6502 Microprocessor

¢ 8K Microsoft BASIC-in-ROM

¢ 4K static RAM on board,
expandable to 8K

e Full 53-key keyboard, with upper
and lower case. Plus user
expandability.

¢ Video interface and audio
cassette interface.

The Ohio Scientific Superboard Il at
$299 — in today's economy — has
got to be the best buy by far. It will
entertain you with spectacular
graphics made possible by its ultra
high resolution graphics and super
fast BASIC. It will help you in school
or industry, as an ultra powerful
scientific calculator. Advanced
scientific functions and a built-in
“immediate’’ mode allow you to
solve complex problems without
programming.

The Superboard Il can be
expanded economically, for business
uses, or to remotely control your
home appliances and security. Even
communicate with other computers.

Read what’s been written
about Superboard Il:

“We heartily recommend Super-
board Il for the beginner who wants
to get into microcomputers with a
minimum cost. A real computer
with full expandability.”*

—POPULAR ELECTRONICS, MARCH 1979

“‘The Superboard Il is an excellent
choice for the personal computer
enthusiast on a budget.”

—BYTE, MAY 1979

JANUARY 1981

HOT WINTER PRICES ON PERSONAL
COMPUTERS AND COMPONENTS.

Look at these easy hardware prices:

610 Board For use with Superboard Il and Challenger 1P.
BK static RAM. Expandable to 24K or 32K system total.
Accepts up to two mini-floppy disk drives. Requires + 5V

@4.5 amps. $ 298 |
Mini-Floppy Disk Drive Includes Ohio Scientific’s PICO DOS

software and connector cable. Compatible with 610

expander board. Requires + 12V @1.5 amps and +5V @

0.7 amps. (Power supply & cabinet not included. ] 299
630 Board Contact us for important details. 229
AC-3P 12" combination black and white TV/video monitor. 159
4KP 4K RAM chip set. 79
PS-005 5V 4.5 amp power supply for Superboard II. 35
PS-003 12V power supply for mini-floppies. 29
CS-600 Metal case for Superboard I, 810 and 630 board

and two power supplies. [While stock lasts.] a8
CS-900B Metal case for single floppy disk drive and power

supply. {While stock lasts.] 49
AC-12P Wireless remote control system. Includes control

console, two lamp modules and two appliance modules, for

use with 630 board. 175
AC-17P Home security system. Includes console, fire

detector, window protection devices and door unit for use

with 630 board. 249
C1P Sams C1P Service manual 8
C4P Sams C4P Service manual 16
€3 Sams Challenger Il manual 40

Ohio Scientific and independent suppliers offer hundreds of programs for the
Superboard Il, in cassette and mini-floppy form.

Fl‘elgi t pollCles Allorders of $100 or more are
sh|p8 ight prepaid. Orders of less than $100 please add
0 to cover shipping costs. Ohio residents add 5.5% Sales Tax

[ Hours: Call Monday thru Fnday
&= o7

8:00 AM to 5:00 PM
TOLL FREE: 1-800- 321 5805

To Order: orto get our free catalog CALL 1-800-321-5805 TOLL FREE. Char%e your

order to your VISA or MASTER CHARGE account. Ohio residents call: (216) 464-8047.

Or write, including your check or money order, to the address listed below.

E CLEVELAND CONSUMER

Guaranteed Shlgment
Cleveland Consumer Computers & Components
guarantees shipment of computer systems

within 48 hours upon receipt of your order.

Our failure to ship within 48 hours
entitles you to 8;5 of software, FREE.

COMPUTERS & COMPONENTS

P.O. Box 46627
Cleveland, Ohio 44146

r—----

s CLEVELAND CONSUMER P.0. Box
s COMPUTERS & COMPONENTS Cloveland Ohlo 44146

[J 630 Board $299.

Order Form

[ Superboard Il $299.
1 610 Board $298. 1 AC-3P 12" B/W Monitor $159.
[J Mini-Floppy Oisk Drive $299. [0 C1P Sams Manual $8.

[Attach separate sheet for other items.]

NAME
ADDRESS:
CITY:
PHDNE:
Payment by: VISA
Credit Card Account #
Expires __ Interbank #{Master Charge] _

TOTAL CHARGED OR ENCLOSED $ {Ohio Residents add 5.5% Sales Tax)

Orders of less than $100, piease add $4.00 to cover shipping Ccosts.
Ali orders shlpped insured UPS unless otherwise requested. FOB Cleveland, Ohio.

4 1 3@ ' 1 1 7 { 3 7 | J |
CIRCLE NO. 41 ON FREE INFORMATION CARD

_STATE: ZIP:

MASTER CHARGE _ MONEY DRDER .
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S e

JEGOB PROGRAMMER
2708 EPROM PROGRAMMER

INTERSIL

Part No. Function Price
SN7400N .25 7400 SN7AI6N .73 23 sepurts Divptay Regster:§ LED's for Hea Koy e, Yo LED a2y || [O45YPS - CMOS Precision Timer 14.95
SN740IN 20 SN7aISIN 69 fo1 Adgress Register snd 8 LED's far Dats Memory q.gm o v Dats Memory THSEV/KIL Stopwatch Chip, XTL 22.9%5
SN7402N EY SNTAT2N 2 SN7A160N ‘89 Register displays the content of thy RAMS fram the EPROM Chip 7106CPL 3% Digit A/D (LCD Drlve) 16.95
SN7003N 2% | SNTBN .35 | SN7AlBIN .89 S acuosmont o masasann s b it wrmian s tomtm || TIOEE7IiLe 1 LICHC R 1t BoBTE Y DISAISY by
SN7A04N 25 SNTATAN 35 SN74162N 39 Progeammer pansl 1est socket to (he EPROM socket on the mluulzln(n\m 7107CPL 3% Dlgl( A/D (LED Drive) 15.95
SN7405N ‘29 5NT7475N 49 SN74163N .89  Rapl checking verification ot Sroprammed dats changes. TI07EV/KIt* iC. Clrcuit Board, Display 28.95
SN74EN 35 | SNTBN .35 | SNIAIBAN 89 < User may move e o & matir 1o RANYS or wte oto AAM' wan | 7116CPL 3% Diglt A/D LCD DIs. HLD. 18.95
SN747N % | SNi79n 500 | SN746SN 89 ) Kevbomd entnes 7iCPL 31 Diglt A/D LED Dis. HLD. 17.95
SR raan & NS -2 O # * s manas) ttpging sanimlasa (o ind’ﬂuwn) etany addensclocanon. | 3201 (DR Low Battery Voit Indicator 2,25
SNON 20 | SNEN 99 | SN7lEIN 2.9 Sy Heksdecn Koy seapls: Pesgromener Bowd sty wry || 72081PG CMOS LED Stopwatch/Timer 12.95
SN7410N % SN7483N 5 SNTAION  1.95 2 rove st x LD o ok St v The T 7205EV/Kit*  StoPwatch Chip, XTL 19.95
SN4LIN % SN7485N ‘89 SNMITZN 435 Socke? isero force isartion pa Power tequiremants: 115VAC. 6042, 6%. | 7206C JPE Tone Generator 5.15
SNJMIZN 3% | SN78eN 3| SNMIBIN LD o kit s s o S SV Y | 726CEV/Rits Tone Generator Chip, XTL 9.95
SN7413N 0 SNZ48IN 175 SNI1AN 99 b 7207A1PD Osclltator Controlrer 6.50
y 1 1 IMIAEV/Kit* Freq. Counter Chip, XTL 1110
g:;zi;: gg 22;‘3‘;":“ gg gN;“i;gN 53 ¢ JEOUB EPROM Prosrammer 1 3 olt w ac ro1 and requires no ansmona | 3508107 Seven Decade Counter 1795
SNTN 9 | swmeN 43 | SN m B D L e SIC A [ 717N Clack Generatar 395
SN7620N 2% SNT493N ‘a5 SNTAIBN 149 04 3 system, priar 10 programming a hange  prou od y 1 the memory swinme | 72151PG 4 Func. CMOS StoPwatch CKT 13.95
SN742IN 2 SNTE9AN ASB SN74180N '79 Keyboard so thal res the ont ¢ am be necessary The JE o ontains a Programmer/Board T2ISEV/Kit* 4 Func. Stopwatch Chip, XTL 19.95
i B - and inctuding power esat GV, +5 2V and +2 ¥ Hex adeCim; d and LED/Test Soci anel 30ard 7216A1J1 8-Digit Univ. Counter C.A. 32.00
SNa22N .45 | SN7asN 69 | SNTAIBIN 225 | e icomrste scminies i rA! CET G v G 20
SN B | Sneon  sm | snesn Ze | JEGO8K KIT $399.95| ZEOIPI Ot Fre Counter CC. 23
st 2 | T | SN ig JEGOBA Assembled and tested $499.95) 1ciu 8 Diglt Univ. LED Drive 10.%
SNMUZN 38 | SNZON B | SN4IIN 128 7224(PL LCD 44 Digit Up Counter DRI 1.2
SNIN 25 SN7ALEN 195 SN74192N ‘89 DlscRETE LEDS T26A1IL 8-Digit Univ. Counter 31.95
SN7432N Y SN7412IN » SN74193N 89 T2BAEV/Kit* 5 Function Counter Chip, XTL 74.95
SNT4IIN 2 SNTA1ZN 55 SN74IEN 8 B . XCLILR 190" red s/51 T24014E CMOS Bin Prog. Timer/Counter 4.95
SNIHBN @ | SNMIBN 5 | Snisn 69 | mereg e hen s | Memr rmerea Ual ] XEME leoeen  aar | 722uA EMOSIDIVICE DY, 28R NI mey a5
SNIA®N 25 | SNMI%BN 9 | SN74leeN 89 XC556G 200" green  4/31 | XC2MR .15 red 5/81 g1 904g9sCnS S/ 72501 E CMOS BCD Prog. Timer/Counter  6.00
- E d XC55%6Y 200" yeliow 4/51 XC208G 125" green 4731 XClly 190 vellow 4/51 | Joe07¢ CMOS BED Prog. Timer/Gounter  §.25
SN7a40N -20 SNHIBN - .49 SN7LIN - .89 XCS66C 200 clear  4/31 XC29Y 125" yellow 4751 XCIUIC 190" clear 4/l 2558 1PA CMOS 555 Timer (8 pin) 1.4
SN744IN .89 ] SNJALBRN .78 SN gle XC2R 20" red 5/81 XCSR 185" red 5/51 _— 5% 19D CMOS 55 Timer (14 pin) 220
SN7442N -5 SNMLBN .75 gN" 9?'\' 143 XC22G 200" green  4/51 XC52%G .185" green  4/$1 INFRA-RED LED 7611BCPA CMOS Op Amp Comparator  SMV 2.25
SN7443N L10 SN74141N 99 N7a2IN - 125 XC22v  .200" yellow 4/81 XCs26Y 185" yeliow 4/§1 X KX 1716 flat J612BCPA CMOS OP AmP Ext. Cmur. SMv 295
SN LNy [[SShudvieny [zg [[ISNiasiy o) M08 170 red 4451 XCS%C 185" clear  ¢/31 IRL —5/3 7621BCPA CMOS Dual Op Amp Comp. 5MV 3.95
SIN7445N .89 SN74143N 3.49 SIN74276N 1.9 7631CCPE CMOS Trl Op Amp Comp. 1OMV 5.35
SN7446N .79 | SNZ4LAN 349 | SN74ZISN .79 C.A. — Common Anode DISPLAY LEDS C.C. — Common Cathode { 7641CCPD CMOS Quad Op Amp Camp. 10MV 7.50
) O S M| SRR L (. Polari el T Potari e 7642CCPD CMOS Quad Op Amp Comp. 10MV 7.50
SN7448N 79 | SNIGIN 195 | SN7428AN  3.95 ype olarity t  Price yPe otarity vice | sssacea Voltage Converter 2.9
SN7450N .20 | SN74l4N 129 | SN7428SN 395 MANL  C.A-red a0 285 | DLl CAed PR o T s T (1
SNESIN 20 | SNMIN 15| SNMSN 6 2 5x7D.M.—red o e e cramie s s | EER IR ISt a5
3233?3'&' 2 2 ;‘igé '23 2%23&7“ i 300 1% DL 750 ceen w0 las | BHCPA MoltRef/indicator 250
s i NN 1 1 K i 5 5 * INTERSIL'S EVALUATION KITS
N7459A .25 | SN7AIS3N .19 | SN7436SN 0 LS DL33B C.C.—red e 35
SN7460N 20 SN7alsaN 125 SIN74390N 300 75 FIND358 c.c. ¢t} 1357 95 74C00 3 1C19%5 1.59
SNION .29 | SNralssN .79 SNT4BIN 30 FNDIS GG 357 % | 1ce » 74C 122 1,95
300 125 | FNDSG3  €.C. S0 lag | TecDA -3 74C240 2.3
LS00 . 74LS L5192 W @ | reowy Ga o e | mcos 3 | racis 75| 74C244 2.25
74801 i 745183 S0 e A . - 7410 | 1w 18 | 71433 249
74502 1 74 7 7405154 9 B HDSP-3401 C.A. 800 1.50 7ac14 .75 74C151 2.95 74C3M 2.59
74LS0 i L 7 7405195 300 49 | HDSP-M3 C.C. 800 150 | 74C20 B | 7€z 395 | 7Ca0l 8
2403w § 741595 9 7403187 00 9 | sog27:13  C.C. 00 125 | M4CH B | ucis? 2% | 7aco03 1115
740505 . 74L5% Wt 15221 300 89 | 50827620  C.A 2o Lo | 74Ca2 13 | 1cle 16 | mcall 10.%
A 2| Ay s e @ 3w &2 E S N B
P i e ) M -orange—DD 560 99 | 50827730  C.A. E T et 7| ncies 169 | 2aC917 1018
74C51) . s 4 741524 -560 -9 5082-7731 C.A. 300 125 ] 7acss 195 74C164 159 4C9 5.29
741512 . 741 A 781524 orange—DD .560 99 5082-7750 C.A, 430 1.75 74C86 99 74C1 1.39 74C523 5.75
ULS13 740 70324 60 .99 | 50827751 C.A. W0 125 | 74C8 695 | 1Cin 130 | 7€ 7.0
2 X 1 i 560 99 X 74C90 1.2 74C1 1.3 74C92% 7.50
il 3 ueg ot e I 4x L5 aces 12 | 14c1% 188 | gocas 3
] i ot Z e = 33 ggggggg ::;:g: ::g 5:3 ~ggg g;% 7495 15 | 7aC103 169 80597 ]
e g o i Bl X %0 .99 5082-7304  Overnge.char. (21} .600 19.95 | LHod2CN 685 INEAR NESION 495
240L52%6 T3 7aL i 74052 : -300 125 AN?R Photo XsistorOpto-isol. .99 LMIOCLH  4.50 L A LM702H .19
780327 B | nC i 731 2558 : 300 125 LIT Photo Xsistor Opto-Isol. .69 | LMLCLH 4.75 LM03CN .89
74LS28 3% | 7aUsip i L5260 ! 500 149 | MOC0l0  Optically Isol.TriacDriver 125 | CH00I-OH 6.0 LMOTS 128 | LMIGN e
ey ol GT ] ] ] TLOICP .19 | LmMoTd2 125 | Lm7iN .79
i i - TLOZZCP 139 LM30T-15 125 | LMILIN 7
I R R . POTENTIOMETERS ezl o e I G
i 49| 7SI 1. 4L 52 s $2.95 each $1.35 each LH0082CD 35.80 | LM3M4IP-2 75 | LMIBN  1.00
74L.540 .35 ‘o E 741529, 4 y @, N o TLOBCP 118 LM341P-15 75 LM7®N 1.19
740582 ‘89 7L d 74529 k s O T 5 8,163 SRR O 7ERS TLOMCN 2,19 LM32p-5 69 LMMICN .
740547 8 | el 1f 4L . T8 sioteciShatt bl pnot tinesy LHO0MCD 3.8 LMM2p-12 69 | MCLMISCG 300
A M| Em i} e i Mot iR 94 cuit mount. CvaoH 99 | LmMpls 68 | LMMIN
7L S50 1 74U 1 7815366 K CMU 1021 Av Part No Part No.  Part No. LM3ICN .35 | (MM8N 126 | LMMBN 5
14L554 . LSl 1% | ML 75 | EMUKE  RVINAY 5B A i | e e st CMEH L% | LvIOK S5 | Lol 278
N o ' R B M K
) : 2 e 74 8s%s i EMU 1031 RVANAY 50 - 103A 10K 830P-1000h M 830P-10K  B30P-200K tmgg: & g t:jm: e e 1_59
. : CMU 2531 RVANAY SD - %34 2K B30P-5000M B0P20K  830P-00K . .
4057 a HL LK LS L EMU 5031 RVANAY SD - 503A 50K ohm LM7CN 45 | LFISN 110 | LML8sN 125
aCsts = nL 2.4 74LS375 . CMU 1041 RVINAY SD - 104A 100K 830P-1K B30P-50K  830P-1Meg LM38CN 100 | LF36N 1100 | CM8N 125
bt B T Gt CMU 1052 RVANAY SD - 105A  1Med $Xp-2t Lm38H 195 | LM3B8N 100 | LMISN 195
(583 8 HLSITS K LS 2.4 LMK 1.5 LM3IN  L79 LMIss6v 175
LS8 1.2 7405181 2.9 74L5670 2.4 LOW PROFILE SOLDERTAIL LM3I0CN  L.75 LM§7§N g.g ;m{:qu iag
74586 4 #CSI0 L BIL Lg CM3LH 90 | Lm3TBN I CMIETING 3.2
74059 s 7405190 125 | 81597 19! ' lziTlN) SEO;ZKETSSO o= SIANDARDIGHIN) LMm3leH 249 | LMITIN 295 LMIBBIN  3.20
! = 3 = 1-24 - LM317mP 115 LM38CN 125 LM1896N 175
L 5l 29 748 a5 e 8 pin LP 0 6 15 . o 2:549 5&2100 M3 18 | CMBIN L% | Cm2oeT 149
74502 .50 745251 = 14 pin LP 20 18 8 i i i 2 Cvaik 395 LM3BN L7 LM277P 2.0
74503 .50 745133 .55 745253 1.45 16 pln LP 2 21 20 ig D»n §$ §g 1 g ) CM3IBCN 195 LM38IN 195 CMm2s78p 22
74508 Ol P S [ aszer 12 18 pin LP » ) 2 A s - 0 (V3N 195 | LMIBENS3 L2 | Lm28%epd  2.25
nse 2| [[W25Ls | NEEE 5 20 pin LP .34 2 30 S oryer i & 2 | Cwzaks 13 | LMBIN . Lss | Cvasn 23
o | eie 5 | reemo 29 EBUD L & % i 36 pin 5T 13 12 e [FLOET PR § B A ISR | L ey )
1 ; . i 24 pin LP .38 .37 .36 40 pin ST 15 Las 130 LM320K-15  1.35 LM392N -69 LMINSCN 1.5
zow iy [ Ph | nkll da | menmie 5 44 a3 ;L : : g CMG2TS LS | LFSSN 400 | Lwsen o LS
1 - . 3% pin LP .60 59 58 LM320T-12 125 LM3%H 5.00 LM39I4N 3.95
%515 50 745151 135 745373 3.9 Pl i o5 it H WIRE WRAP SOCKETS | Mo o0 (50 TL4ACN  2.09 CM3®IsN 395
s | ue TR | swre  se {GOLD) LEVEL #3 | Luaacs s | Tusece 1m | Lvsien 33
1 1 » - g : 50100 | LM32AN 99 NES10A 6.00 RCA1®N 125
;:ggg '2 322%?5 i§§ 332232‘- ig'g: S el L =1 LM320DZ 65 NESZA 4.95 RCAISINB  3.95
X I . y f STANDARD pein W w ! 4| Iman. 3ss | NESIH 395 | RCUIMTK 5.9
74540 55 | msim 159 | 745473 19.95 10 pIn WW & ‘&3 s | LMBiN 3% ) RESEH e T
74551 50 745188 4.95 745474 % 21.95 1-24 249 50-100 14 pin ww .79 73 67 LM3352 120 NES40H 6.00 KB4428 4.25
Z3561 -50 745194 1.95 Fasiioeg  [259S 8 pin SG ) .35 31 16 pin WW .85 77 70 LMi%e 1 NESGN 4.9 KB1420 565
74565 80| 748195 195 | 748570+ .95 14 pin SG a9 a5 al 18 pin Ww 89 90 81 CMar L% | NEOA L3 LMis0A 325
74574 .79 745196 3.95 748571+ 7.98 16 pin SG 54 KL .44 20 pin WW 119 L.08 99 LM3IMP LIS NE555v 39 {CLEOIB  4.95
74586 -1 745240 2.95 LES5128 19.95 18 pin SG .59 53 .48 2pinww 149 135 1.23 LmisK 695 LMSSSN 9 LM108N 128
745112 -79 745241 295 745573 19.85 2 pin SG 9 .75 .69 2 pin Ww 139 126 114 CM3BN "99 NES64N 195 LM13600N 148
1513 . 45242 15 745940 3.15 2 pin 5G L10 1.00 .90 BplnWwW 169 153 1.3 CMMOKS 135 LMS6SN  1.25 75138N 195
1S4 79 745243 3.25 745941 3.15 % pin SG 165 1.40 1% 36 pin Ww ue 1.99 179 LM30k-12 138 LMSSCN  1.95 75450 ‘89
* LIMITED AVAILABILITY ON THESE PROMS 40 pin SG 175 1.59 1.45 40 pin WwW 2.8 1.8% LM30K-15 .35 LMSS7V 1.5 75451CN ]
CAMIIH 2.5 CABIN 375
ZRE i [oa-Lmean| iz o2 [1/4 WATT RESISTOR ASSORTMENTS —5%| CAPACITOR CORNER
CANBH L3 CA3I0H 139
CAIMEN 130 | CAJEIN 200 | CAllOH 1.2 16 Ohm 12 Ohm 15 Ohm 18 Ohm 22 Ohm 50 VOLT CERAMIC DISC CAPACITORS
CAXSIN 3.5 | CANEN 200 | CA3GOH 125 ASST.1  Sea. 27 Ohm 33 Ohm 39 Ohm 47 Ohm 5 Ohm  50pcs. Value 12 198 00v | Value 3 105 100
g:ﬁﬁ 2 g:ﬁm Rl | e 66 Ohm 82 Ohm 100 Ohm 120 Ohm 15 Ohm 2ot A v i 8 06 03
= . . ASST.2  Sea. 180 Ohm 220 Ohm 270 Ohm 330 Ohm 330 Onm 50 pcs. et % % '82 out_ s % 08
J— - e 0 470 Ohm 560 Chm 680 Ohm 820 Ohm 1K 329 51 o e % | hF 5 07
Sbaool ‘2 CDa0s3 9 | ASST.3  Sea 12K 15K 18K 22K 2K 50pcs.  $1.95 { “hopt %o & 1Lk A5 12 o
i CD—CMOS i - o v Lm 100 VOLT MVLAR FiLm CAPACITORS
CD4002 3 CDa038 2.49 33K 39K ATK 56K 68K - i e T, =
CD40%G 119 CDas06 75 | ASST. 4 Sea B2K 10K 2K 15K 18K s0pes.  $1.95 | S0, 1z il i [[E2n S e
CD4007 - CDag4l 149 CDas0! .99 —_— I oK 27K BK WK K 0047m¢ A0 ,07 Amt 7 .23 47
CD4005 49 | CDao2 99 | coesos 3.95 - $1.05 | ot 00 2mi 2
Co4010 49 | CcDaos3 2 |fcosl  Iw ASST.§  Sea. PO [SBRp B2RC HOOK) ook (A g +20% DIPPED TANTA LUMS (Solid) CAPACITORS
cDatll .39 C D404 d D4 1.29 150 180K 200K 270K 330K 1735V 38 34
coa12 %5 | CDaw6 179 | CpDesi 395 " 95 { 15V ] 53Ry P
ol = | B | S 3] AsST.6  Sea IOK 40K 560K 680K 820K 50pcs.  S1 2Ry E Y &3
CDaols 13¢ | CD4dg 135 | cDesie 1.49 M 12M 15M lam 2.2M $1.9 SN ¥ o Ly % B
CD4015 109 | CDa9 @ | coess 1.5 ASST.7  Sea. 27M  33M  39M  4IM 56M 50pcs. 1.95 |-y il xé/zsv i 35
CDA0l6 59 | CD40sO 69 | cDasis 89 T e ok Loray B &9
Cownn il | cowsl Ly | como i ASST. 8R Includes Resistor Assts. 1-7 {350 pcs.) $10.95 ea. | NV aLuvinUm R T e
CDAoi9 48 CD40s83 1.19 CDa528 179§ $10.00 Min. Order — U.S. Funds Only Spec Sheets — 26¢° by A)ua-llGLea-dN 1 firzsy) Radla-l Lea.?i
CD4020 119 CD405% 2.95 CD2529 1.95 Calif. Residents Add 6% Sales Tax Send 41¢ Postage for your 1.0/50v a9 06 2 70V 03
C D402t 1.39 CD4059 9.95 CD4A3 2.79 | Postage— Add 5% plus S1Insurance FREE 1981 JAMECO CATALOG || 3.3/50Vv a7 1.0/16v 13
C D402 129 | cDaosd 149 | CDas62 1195 sy o Loy i
C D402 79 | cDaoes 3 | Cosa 2.49 ORDERS losdv s o Y i 145
Cpaozs 23 | Coaoss 4 | Coaz  1ss a eco 225V e sy 1ol
CDa0% 2.95 CD4070 .55 CDaT24 1.95 WELCOME 43725V = 2 wggv .3
CDa02? 69 COo471 49 MC14409 1495 1] 47/50V 28 v . 3
Coa0z & | cown 4 | mClal 149 ELECTRONICS {415) 592-8097 lopsy o0y B
CD402 1.43 CD4073 39 MCla41l ia.gg 5 = . ; i _ 07 gv | ::3“ 1y : 2
e e T I R "-95 MAIL ORDER ELECTRONICS — WORLDWIDE ggg/ A ey 5
1 - - 4 I . o P p
s W o3 I SRS ekl B 1355 SHOREWAY ROAD, BELMONT, CA 94002 TN B VR
1/81 PRICES SUBJECT TO CHANGE By % s 4028y Bl
104 POPULAR ELECTRONICS
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@zsgesg'mmcnock Modules
INSTRUMENT
CLOCK

APPLICATIONS:
® in-dash autoclocks
Atfter-market auto/
RV clocks
Aircraft-marine clks.
* 12VDC oper. instru.
* Portavle/battery
powaered instrumnts,
Features:Bright 0.3” green display. Internal crystal time-
base. + 0.5 sec./day accur. Auto.display brightness control
logic. Display color filterable to biue, blue-green, green &
yeliow. Complete —just add switches and lens.

MA1003 Module .... .$16.95

MA1023 .7” Low Cost Digital LED Clock Module  8.95
MA1026 .7 Dig. LED Alarm Clock/Thermometer 18.95
MAS5036 .3” Low Cost Digital LED Clock/Timer  6.95
MA1002 5" LED Display Dig. Clock & Xformer 995

7 National Semiconductor

MM5290N-4 (MK4;;g/UPDA16)

. $4.95 each
16K DYNAMIC RAM {

(8 EACH $39.95) (100 EACH $450.00/I0t)
MM5290J-2 (mMka116/upD4at16} . . $6.95 each

16K DYNAMIC RAM (150NS)
{8 EACH $49.95) (100 EACH $550.00/(ot)

MM5298J-3A ... .......... .25 each
8K DYNAMIC RAM (LOW HALF OF MM5280J) 200N5
{8 EACH $23.95) {100 EACH $250.00/I01)

MM2114-3 ........ . $5.95 each
4K STATIC RAM (300NS)
(8 EACH $43.95) {100 EACH $450.00/I00)

MM2114L-3 ....... ...$6.25 each
4K STATIC RAM (LOW POWE R 300NS)
(8 EACH $44.95) (100 EACH $475.00/Iot}

EPROM E_[asing Lamp

* Erases 2708, 2716, 1702A, 5203Q, 5204Q, otc.
0 Eruses up to 4 chips within 20 minutes.
exposure di of one inch.
. Specml conductive foam liner eliminates static build-up.
© Built-in safety lock to prevent UV exposure.
* Compact — only 7-5/8"" x 2-7/8"" x 2'"
= Complets with holding tray for 4 chips.

UVS-11E. $79.50

Jumbo 6-Digit Clock Kit

« Four .630"'ht. and two .300"'ht.
common anoda displays
« Usas MMS5314 clock chip
 Switches for hours, minutes and hold functions
« Hours easily viewabla to 30 feet
* Simulated walnut case
* 115VAC operation
« 12 or 24 hour operation
« Includes all componants, case and wall transformer
 Size: 6%’ x 3-1/8" x 1%

JE747..............829.95

MICROPROCESSOR COMPONENTS

— BDBDA/EDBDA SUPPORT DEVICES
cPi

INSE080A 650
oPaai2 X sn Input/Dutput 1%
DPR2I4 Prioeity Interrupt Control 535
DPR21E Bi-Olrectional Bus Drlver 1.4
oPez Clock Generator/Driver 1%
OPB2% Bus Oriver 349
OPB2E System Controller/Bus Driver 13
DPR23 Systam Controiler 595
INS8263 1/0 Expander for 4 Series 9.9
INSBZ0 Asyncaronaus Comm. Element 16.55
DPg2sy Pro9, Comm. 1/D (USART) 795
DP81 Prog. Interval Timer w5
oP8zs Prog. Peripneral 1/0 (PP1} 9.5
DPE%7 Prog. DMA Control 0%

P8259 Prod. Interrupt Control .9
oPg7s Prog. CRT Controtler 9%
oPizry Prog. Keypoara/Oisplay Intartace 199
P8I0 Octal Bus Receiver 5.95
OPB3 System Timing Element 6%
OpgaM 8-8it Bi-Oirectional Recever 385
oPEXT 88it Bi-Directional Receivor 395

PR30S 88t BI-Directional Recelver

217
4116 (UPDA416) 16K Dynamic 250ns 495
6800/6800 SUPPORT DEVICES —‘ wiars et F ost To0s 05 H"“H o e e o B8 o

MCE800 5101 2564 Static 1% g i
MCEB02CP MPU with Clock and RAM li VS MMSEL 1024x1 Dynamic Fully Decoded K
MCE810AP)  128x8 Static RAM 4.5 MMS262 2k x] Oy namic ¥-1 Dutput H
Mcsz) Peripneral Inter. Adapt (MC6820) 749 | Mms280/2107 40961 Oynamic 2| PartNa. Input tp! Price
MCoazs Priorty (nterruat Controller 0.5 | MMS290S-24116) 15K Dynamic 150ns (URDA1S) ss] AC 250 117V/60Hz 12 VAC 250mA $3.95
mgxu 2;4,(. ot ROMC(MCSBAAIOJ) . 1:.: MM5294-3A 8K Dyn. 200ns (lower iz ot Mmsz0s) 2| AC 500 117V/60Hz 12 VAC 500mA $4.95

synchronous Comm. Adapter . 16x4 Statlc 17
MCB852 SYnchronous Sera) Oata Adater 695 | UPDAI4/MKER? 4 Dynamic 16-8in 495 AC 1000 117V/60Hz g2 aCyjemp $5.95
MC6860 06000Ps Digital MODEM 1095 | TMSAME4ENL 4K Static us| DV9200 117V/60Hz 9 VDC 200mA $3.25
MCE862 260bps Modutator 1295 | Trmsaoss Log#x4 Static uxsl OC 900 120V/60Hz 9 VOC 500mA $3.95
MC680A  Quad IState Bus. Trans.{MC8T%] 2.3 PROMS/EPROMS
~———MICROPROCESSOR CHIPS i 2K UV Ecasaots PROM 505 CONNEC( *TORS
260 UC)  CPU (MKHBIN) (2MH2) 1% | 78 3K EPROM 995
2B0A (780-1}  CPU (MK 3BBON-4) {4MH2) 15.95 TMS2716 16K EPROM {5V, =5v, ¢12v] 0% "
corlae? cl 19.95 27161ntel{2516)T1 16K EPROM (Single +5V) 1.9 I .
2650 MPyU 16.95 2132imel(2832)T1 32K EFROM 9.9
1IDM2901 ADC CPU—4-81t SieCe (Com. Temp. Grade) 19.95 | 2758 BK EPROM (450ns) (Singie +5Vv) 1.%
MC 56502 MPU w/Clock (65K Bytes Memory) 11.9% | 5203 2048 PROM IL8-)
INS8035N$ MPU- B-BIt (BMH2) 16,95 | 82523(745188) 328 PROM (Open Collector) 495
INSBBNE  CPU SIL.Chip8 8:t (128bY1eSRAM) nss 40% Binpiar PROM 19.95 L
INSEMONG  CPU (256 BYtes RAM) B5123(745288)  32x8 Tri-State BIPCIar PROM +.55] DB25P O-Subminiature Plug . . . . . .. $2.95
llxsszrgr; g:uw%av‘mMrrMI terorete ;: 25165 5K PROM 25| DB25S D-Subminiature Socket $3.50

o /Basie pcre ntersrerer - B2 p— e S DB51226 Cover for DB25P/S . . .. . ... $1.75

| g haracter Generator pPRer Case; 39§ il
NS850 (LT B | 213w} Character Ganerstor (Lower Case] 9.9 22/44S€ P.C. Edga (22/44 Pin) . .. ... $2.95
TMSIL  MPU-16-Bit 995 | mien Character Generator ns| UG8S/U BNC Plug .
SHIFT REGISTERS ———————1 MMs230% 2048-801 Read Oniy Memory 1] UGB9/U BNCJdack .. ........... $3.79

MMSOH 1 25.8it Dy namu 50
“ Duar B PG |—NMOS READ ONLY MEMORIES UG175/U UHF Adapter . . . .. ...... $ .49

MGIH  Dua) S0-Bit Dynamic % $0239 UHF Panel Rec $1.29
MMSO6H Quat 100-Bit Static 56 MCME6T10P 128x9%7 ASCI} Shifted w/Greew 13.50 anel ecp. . . ... P
MMs10H S AT s | MCMssr0P 128347 Math Symbol & Pictures us] PL258 UHF Adapter K
MM 1402 X6-Bit DYnamic 395 MCM66750P 128x9x 7 Aipha. Control Char. Gen. Bl PL259 UHF Plug .
Ml B Dyos 1% MICROPROCESSOR MANUALS UG260,U BNC Plug . . :
MMSO6H  500/512-8it Dynamic 8 | m-ze0 User Manual 150 BNC Bul Ree, 1.29
He e s | e e I UG1094/U khead Lh e danos $1.
MMSOIN  Octal 80-8it 9.55 | w2650 User Manuat 500
ZUV(MA) 1024-Bit Dynamic 195 TRS-SO
BIBN Hex 3281t Static 9% SPECIAL FUNCTION
Bav Dual 132-Bit Static 2.9 DSOOBCN Dual MOS Clock Deiver {5M2Z) 350 - -
v 512 Bit Oynamic w | DswmcN Oual MOS Clack Griver (8M2) 1.9 1 6K K t
Zav s Byname 20 | INSTING  Flansy Dl Comtroter e Conversion Ki
221v Dual 256-Bit Static 2.9 INS26SIN Communication Cnip 19.95
2528V Dual %0-Bit Static 400 | mmsalerN MrcroProcessor Real Tyme Clock 8] Expand your 4K TRS- 80 Systam 10 16K.
anv Dual 240-Bit Static 400 | MmN Micraprocessor Compatile Clock 11| iKit comes ¢

omplete wit
BN Quad B0-Bit Static 2.3 | cOPa2N Microcontroller with 64-Digit RAM  6.95 *
Tapc Futo (Dual 80) 6% anG Direct LED Drive * 8 es. MM5290 (UPD416/4116) 16K Dyn. Rams (*NS)
COP4ZMN Microcantraller whh 64-Digit RAM 7,49 * D ion for C

DATA ACQUISITION & Direct LED Drive w/N Buss 1nt
AFI00:ICN  Universal Active Fiiter 2.5% 5.95 | corann 32-5e9.VAC Fluor. Driver (20-pn pkg } 1.25 TRS-16K2 *150NS .. .oovvvnvnnn $49.95
AF121MCS  Touch Tone Low Pass Filter 19.9% P
AF122:1Ci  Touch Tone Low Pass Filter 19.95 TELEPHONE/KEYBOARD CHIPS TRS-16K4 *250Ns ................ $39,95
CMBAH SuPer Gain Op Amp 1.00 AvV-53100 Push Button Teleohone Diater 14.95

L) . AY-59200 Repertory Dialer 198
MUz Constant Cursent Source 1%
s e e e i | Avaoso CMOS Ciock Generatar 495 J E61
CRIS6N JFET Input Op Amp 1:10 AV-:]-:;?S Keybodrd Encoder (38 keys} 1.9
CraEN Samoie & HaId Ampiitiers 1 | o0 el ::2 ::::; = .

: o 2| Encoded Keyboard Kit
PR AV;’:"A‘/:O""‘CZM’::J“’]' L‘:g;"""” puell B2 Keyboard Encoder (20 keys) 5.7 ncode e oar |
DACORELEN &-Bit D/A Converter (0.78% Lin.) 225 | Mmsslson G LR BT =

MMSE7T499IN 9%/144-K oy Serial Keyboard Encoder 8.9

DATA ACQUISITION {CONTINUED}———|

ADCOISBCCN 3Bl A/D Converter (Ch, Multl} 525 E
ADCOBITCCN  8-81t A/D Convarter {16:Ch. Muiti) 10,95
DACI00LEN 10-Bit D/A Conv. Micro. Comp. (0.05%) 13.95
OACISLEN 1081t D/A Conv. Micro. Comp. (0.20%) 5 1
DACI0LCN 10-Bi1t O/A Convarter {0.05% Lin.}
DACI2ZLEN  10-Bit D/A Convertar (0.20% Lin.) !&
DACI222L :N 12-BitD/A Converter (0.20% Lin.)
COwsIN §-Channel Multiblexer R
AV-5-1013 3K BAUD UART
RAM'S Jvc-o
1101 256x1 Static 1.49] -
103 1024x1 Dynamie xl 4S-5K 5K Linear Taper Pots . . . . ..... $5.25
2104 (3100 ﬁxtlssuuc 395 4S-100K 100K Linear TaperPots . . . . . ... $4.95
2102 4xl Static L5 i i
Sioe Feher 1] dvC-40 40K (2) Videc Controller in case . . . $5.95
2111 (8131} 264 Static 3.95]
212 Z6x4 Static MOS o Ac d Dc w " T f
e res ae o e an ali Iransiormers
2ilaL 1624x4 Static 450ns Low Power 6.95
21183 1024x4 Statlc Hons .08 o
VIS 1024x4 Static Mns Low Power 7.9 Jaesl for use vith chcks,

16,384x1 Oy pamic $60ns {housemarked) 4.95

JOYSTICKS

[,

qemes. power sipplies or

6-Digit Clock Kit

e Bright .300 ht. comm. cath-
ode display

®Uses MM5314 clock chip

®Switches for hours, minutes
and hold modes

®Hrs. easily viewable to 20 ft.

®Simulated walnut case

®115 VAC operation

®12 or 24 hr. operation

®Incl. all components, case &

wall transformer
*Si

3% x 3-1/8" x 1%

JE701................$19.95

Regulated Power Supply

Uses LM309K. Heat sink
provided. PC board con-
struction. Provides a solid
1 amp @ 5 volts. Can supply up
to +5V, +9V and +12V with
JE205 Adapter. Includes compo
nents, hardware and instructions,

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

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

DC/DC converter with +5V input. Toriodal hi-
speed switching XFMR. Short circuit protection.
PC board construction. Piggy-back to JE 200
board. Size: 3% x 27 x 9/16"H

QE205 ... $12.95

CONS

DESIGNERS’ SERIES
Blank Desk-Top Electronic Enclosures

TRUCTION:

. 3h strength epoxy molded
pleces in mocha brown
mls
L]

Slud!ng rear/bottom panel for
service and component ac
cessibility,

Top/ bottom panels.080 thk
alum. Alodine type 1200
finish (gold tint color) for
best paint adhesion after
modification.

Vented top and bottom
panels for cooling efficiency.
RI?Id construction provides
unlimited applications.

The "DTE" Blank Desk Top Electronic Enclosuresare designed to blend and complement
today s modern computer equipment and can be used in both industrial and home. The
end pieces are precision molded with an internal slot (all around) to accept both top and
bottom panels. The panels are then fastened to %™ thick tabs inside the end pieces to
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/
bottom panel slides back on stotted tracks while the rest of the enclosure remains in-
tact. Different panel widths may be used while maintaining a common profile outline.
The molded end pieces can also be painted to match any panel color scheme.

en &

n
9

s

Enclosure Panel

Model No. Width PRICE

DTE8 | 800" | $29.95
"DTE-11 | 1065 | $32.95

DTE-14 14.00" $34.95

The JE610 ASCII Keyboard Kit can be interfacec into
most any computer sysiem. The kit comes complete
with an industrial grade kevyboard switch assembly
(62-keys). IC's, sockets, connector, electronic compo-
nents and a double-sided printed wiring board. Tha
kevboard assembly requires +6V @ 150mA and —12V
@ 10 mA for operation. Features: 60 kevs gerarate the
126 characters, upper and lower Case ASCII set. Fully
buffered. Two user-define keys provided for custam
applications. Caps 1ock for upper-case-only alpha charac-
ters. Utilizes a 2376 (40-pin) 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 adge connector. Size: 3% 'H x 14% W x 8%''D

JEB10/DTE-AK (s pictured above) . .. $124.95
JEB10 Kit 258, Keyboard, PC Board.

& Components (no case). . . . . $ 79.95
K62 s2-key Keyboard {Keyboard only} . .

.$ 34.95
DTE-AK (case onty

swnxiwxsw0)$ 49.95

JE6G0OO
Hexadecimal Encoder Kit

FULL 8-BIT
LATCHED OUTPUT
19-KEY KEYBOARD

The JEGOO Encoder Kevyboard Kit provides two separate
hexadecimal digits produced from seduential kBY entries
to atlaw direct programming for 8-bit micrcdrocessor
or 8-pit memeory circuits. Three additior-al kews are pro-
vided for user operations with ene having s bistable
output . The outputs are latched and monitored

$10.00 Min. Order —

Calif.

U.S. Funds Only
Residents Add 6% Sales Tax

Postage — Add 5% plus$1 Insurance

1/81

Spec Sheets — 25¢
Send 41¢ Postage for your
FREE 1981 JAMECOD CATALDG

e, L. o PHONE
Lot JaAMEco i

ELECTROMNICS

(415) 582-8097

MAIL ORDER ELECTRONICS — WORLDWIDE
1355 SHOREWAY ROAD, BELMONT, CA 94002
PRICES SUBJECT TO CHANGE

with @ LEO readouts. Also included is a key entry strobe.
Features: Full 8-bit latched output for micraprocessor
use. Three user-define keys with one being bistable
opPeration. Debounce circuit provided for all 19 keys
9 LEC readouts to venfy entries. Easy interfacing with
standard 16-pin IC cornector. Only +5VDC reguired
for oparation. Size: 3%"'H x B%''W x 8%"'D

JEBOO/DTE-HK (a5 picturea vove) . . . . $99.95
JEBOO Kit besoaras cmpnis (no case) . .$59.95
K19 19-ey weyboard {Keyboara oniy) - . . . $14.95

DTE-HK (case only — 34" Hxave" Wxg D) $44.9y
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The Shack’ is America’s Parts Place"!

Low Prices and New Items Every Day!

Speed Up Your Wiring with This | Subminiature LEDs

Cordless Power Wrapping Tool! 5g New!
e Pkg. _MAS&
. : = Reg. 21.95 1 ? &

Sound Generator IC

of 2

save 88 Highly-reflective chrome holders. ,
23% @88 =, e o
So Easy! Why Solder . 3 i
( Your Digital Projects? Cadmium SU.|flde | avoe 3 59
' Makes a perfect wrap every time! Unwraps, too. Built- Photoresistor 20 Yo 4 49

in wire stripper/ cutter. Positive indexing assures iden-
tical wraps on 0.025" square posts. Weight-balanced
for comfort. Trigger-action on/off switch, carbon-steel
tip. Jack for adapter/charger (below). Requires 2 ) .
nickel cadmium ‘C" cells. 276-1571 .. ... Sale 16.88 | Wide resistance range —5 megohms

and create almost any type of sound —
including music, explosions, gunshots,

1 19 SN76477. Build your own synthesizer
| steam whistles. Built-in preampilifier pro-

(darkness) to 100 ohms (bright light) vides line-level output. 28-pin DIP. With
AC Adapter/Charger. U.L. listed. Max. power dissipation: 200 mW (« | appllcaluons and data.
2731454 o 595 | 170V.276-116 ... .. 119 | 276-1765 . s ... Sale3.59 |
Hall Effect Switching | Ne\""- Pushbutton PC Board and IC Breadboard Sockets
f . Detectors Key-Pad NOI‘L -orrosive Conlacls for Reliable Connections — Time After Time!
e 408 Module

—= Pkg. of 3

Eiectronically senses magnetic field. 750
gauss ‘on’ threshoid. 5-16VDC supply.
Similar to type 3006ULN.

276 1646 . 31.98

Infrared Opto Coupler

16%

Produces 12

A] Experimenter’s PC Board. Design circuits on a socket, then transfer to PC board. Holes

= match Archer® breadboard sockets. 0.3 center with 550 connectmg points.
I Touch-Tone™ 276-170 o o ... 3.29

Frequencies [8] Modular Breadboard Socket Standard 0. 3 center 1or use with up to 40 pin ICs. Boards

1.5x2 face. Requires 3-5VDC @« 16 snap together horizontalty or vertically and accept #22-30 solid hookup wire. 2 bus strips with
NeW' 1 99 mA and 3.58 MHz crystal. With ap- 40 te- %omts each and 47 rows of 5 connected tie-| pomts 550 connections. 2V&x6” -
n plications. specs. 276-17¢
277-1010 E 16.95 [€] Modular Breadboard Socket Smaller version of above, 270 connections in 2 bus strips
TV Colorburst Crystal 3.58 MHz. of 20 tie-points each with 23 rows of 5 connected tie-points. 21ax3%e" 276-175 . 6.49
TLL-t”tL LE.Dt opgcal\y th“%‘?d ‘? NP% 2721310 1.99 [0] Mini-Socket. 22 rows of 5 tie-points each p\us 2 bus s(nps with 10 connections each.
ginoct))ll?nzs;se-c:nsz s SW'_C_ '”gv e Jgg | TouchTone s a regstered trademark of ATST | Interiocks with above. 2Vax174. 276-176 . 4.49
TiL-119/4N31. LED coupled to NPN Dar- | ini
lington phototransistor. DC transfer ratio 12VDC DPST Mlnlatu re 12V, SA
300% min. @ 10 mA. 6-| pm DIP.
276133 199 Encapsulated PC Mount Power Transformer
VMOS Power FETs Reed Relay DPDT Swutches o
[A]
—  [B] Gate-protected transistors S LOW |
for digital. analog. or RF n ¢ As !
GG, | For Projects
[A] VN67AF. 15W dissipa- N ] EaCh Or Re [lacemen}
tion. TO-202 case. ew. A PC : P
2762071249 | Cen‘?if'%??dé?,'n{;%Té ?2%'3 64 (1 125VAC, Qualiy, heavy.duty type with steel
h ount|
[8] VN1OKM. 1W dissipa- Elrg‘izséegIﬁl%rr?rt\?:gvc?rgﬁtsgga%es 275-665 ... .. .. : (Reg. 1.99) Sale 99¢ {Lagr?:rrr?{ngl:?géser:syugol:gefi%?\:r
tion. TO-92 + case. Contacts rated 2 amp at 125VAC. [8] Straight mount. Contacts rated 6A ( 125VAC. 120VAC. 5A. 60 Hz primary. 4x2x
276-2070 .. .. 1.59 | 275-229 .. .. 99¢ 275-668 . g - (Reg. 2.19) Sale 1.19 2V2' 273-1513 . . 10.95

4-D|g|t LCD Timer/Clock Module

4 273-1570 . .. 100/1.98

« Large Half-inch Assorted Ferrites

LCD Displa ' — ‘
pray [ Made of high-impact plastic. with internal slots to 98 Pkg‘ 7% %
]
&

Hobby ' Project Cases = Coils and Chokes
198 214, =
Ideal for audio and RF circuits. As-

sortment inciudes PC chokes. induc-
tors. tuned RF coils

Telelefelersie wreloolefelololale g + 12 or 24-Hour Format | .54 pC boards. Blue. of 25

. . 1 " -
Just add a few parts and a battery, and you have a versatile nine- dx2x\9e! 270-220 - j s

- ? : ; 4x27Aex1 V16! 270-22% .. 1.79 For chokes. RF coiis, impedance
function, crystal-controlled timekeeper! Built-in backlight, duai time AYax2Vox 125 270-222 o ) 1.99 matching transformers. Inciudes tor-
zones, 24-hour alarm, plus stopwatch, sleep, and control timer func- 6x3%20x t 1346” 270-223 . L......2.59 roids. ferrite beads, cores. slugs.
tions. 2%sex 12 1.5VDC operation. 277-1007 .. ... . : 24.95 L7‘/2::41/ax2'/.r, 270- 224 . ....2.99 273-1571 S 25/1.98

WHY WAIT FOR MAIL ORDER DELIVERY? Rad Io ’ haek
IN STOCK NOW AT OUR STORE NEAR YOU! A DIVISION OF TANDY CORPORATION - FORT WORTH, TEXAS 76102

i~ Py OVER 7000 LOCATIONS IN 40 COUNTRIES
Retail prices may vary at individual stores and dealers.
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INTEGRATED CIRCUITS

Santa

ELECTRONICS

P.

0. Box 4430C
Clara, CA 95054

Will calls: 2322 Walsh Ave.
(408) 988-1640

Same day shipment. Firstline parts only  Factory tested
Guaranteed money back. Quality IC's and other compo-

nents at tactory prices

T4007TL M35 595 604028 250 4116200ns 795 CONNECTORS
7400N 19 LM 66 84116 2000543 00 30 pin tdge 50
20 U 85 25138 0 dapmeoge 275
% 135 MM5262 0 100pnesge 450
;g 4! MMSZBG 3 00 100 pin edge WW
3 5320 95
70 135 MM5330 a4 IC SOCKETS
20 L 8 11103 100 Sotder Tin Low Profile
39 85 PO4II0-a 300 PN TUP PN 1Up
20 85 PHIGIL goy & 18 2
58 167 42004 39 e fedl P
78 15 82525 290 18 16 28 @2
49 911024 50 21 B8
77 13 HDOIBs5 g05 20 28 40
42 MM57100  &50 2l iipww
35 71 GIAVIBS00-1 495 JRE WAAP LEVEL 3
48 40 MCMBETSIA § 95
88 0 9368 e B
185 000 Q00 16 B s 100
43 0 45 416 €00 13 57 a0
) A CAYSTALS
43 L 4 K L
69 & phoos 1 MKz 450
12 MM5312 9 2 MR 450
& 40 MM5314 9 MMz 42
34 35 MM5369 o SMH 42
9 35 MMm5841 445 10 MHz 428
45 47 MMB5BE5 95 18 MHz 190
7 50 17010 3 35 20 MHz 3
12 0 s 335 32 Mz 3
] 425 mMSITSAMN 190 32875;215‘ 4 x
2 MMSITSAGN. 4 HI 0
I3 G4 MSITIAGN 430 s rss a1 70
8 5 7 D 20100 Mz 9
2 11 8 35 2007152 MH: 45
8 7209 dos 2576 MHz s
102 OSpoo6CN 375 22768 MHz 4
g 151 0S00S6CN 375 5 0688 MM 3
1 79 MM53104 250 5 185 MH )
[} 5 7133 M a
8! 25 MWCAOPROCESSOA 531 Iy
27 555 6502 85 14318 1
18 110 6504 4
& 300 6522 At
8 66
3 10 680
n o <95
195 68
3 35 B0BOA
35 808
58 225 9086
§ 85 280
& 7804
3 5 8212
5 8211
2 300 8216
8 0
4 %
45 225 8231
45 250 8293
73 500 ;g? 55 310
CR < 95 CompleteSet 950
38
4" ‘S?z—”—’ 825 3% Wickok 3vs Oigit LED mut-
? Hmet 7435
505 COPIB02CO '8 95 Stopwsich Ki 26.95
g5 COP1802D l5 00 Aulo Clock Kit 17.95
LDP186: 595 DigHal Clock K1 14,85
5 L0 INTERFACE
3 44 e 1% 6095 5 UARTIFIFD ”® m Eprom Kit
209 g5 Ao k] s PROMS) $89 00
1425 8097 65 Ar5-1014 50 womerbourd | $30 00
8098 65 2341 Extendar Board  §15 00
1
31?3 i §3 ,; RESISTORS "4 w:
2113 300 oz 495 10 pecdivo 03
BT20 5.50 25138 upper me 75 5 per lype
8123 310 100 per type 01
BT24 3150 27“'“ 18 per
T4L5250N 8725 3% imel 2300 350 piece pack
74L536TN 45 BT T8 82 met 15009 5 per Iype 6 75
45 8128 275 2732 5 00 ol &
LINEAR 35 8797 69 2758 2250 7wl 5% per tyn
CA3045 28 8798 60 87414 60 00
A 745 47 748 6500 Televideo Terminai
125 8748-8 60 00 Mode| §12 5845 00
CAC!O(. 10 MUS MEMDRV NAPIMSSA 56 00 Model 920 $94!
CAIBY 295 O 295 2
waruw Aw 35 CDa017 05 2\02 g 0 Tiny Basic Expanmantors Kil
M305H COa1, 94 2102AL 4 134 N!ZSIZE 5 £10.00
Mf" N 4019 45  2102AN-2L 160 N825129 0
LM308N 1 UU C04020 02 2104A 4 4G5 N825131 50
M09 S0 Cos2l 13 2me 375 Nazside 875 BSA Conurller §39.95
M3UMN 90 CDAOZ2 110 2 75 Ne2S13? 8 7S me
(M317TK 375 04023 2\ 395 DMgs?! <
1318 5 CDA024 21 00ns 6 75 8223 k: ntter tor yoi o
LM320K-5 0 CDa0Zs 28 21141 450ns 5 95

PROM Eraser

Video Interface Kit

availabie.

with software

assembied. 25 PROM capacity $37.50
(with timer $69.50). 6 PROM capacity OSHA
UL version $69.50 {with timer $94.50)

280 Microcomputer

16 bit 1/0, 2 MH2 ciock. 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

S-100 Computer Boards
8K Static Gedbout Econo liA Kit
16K Static Godbout Econo XIV Kit

24K Static Godbout Econo VIIA-24 Kit 435.00

32K Static Godbout Econo X-32 Kit
16K Dynamic RAM KIt

32K Dynamic RAM Kit

64K Dynamic RAM Kit

80 |C Update Master Manual $55.00
Comp. iC data selector. 2700 pg. master reterence
quide. Over 51,000 cross references. Free update
service through 1980. Domestic postage $3.50.

Modem Kit $60.00
State of the art, orig..
sary. 103 compatibie 300 baud. Inexpensive
acoustic coupier plans included
LRC 7000+ Printer $389.00
40/20 column dot matrix impact. std. paper
Interface all personat computers

64/40/32/20 version $405.00. Optional cables

LRC 7000 printer interface cable tor Super EIf

Opens shorted celis

145.00
285.00

575.00
199.00
310.00
470.00
$135.00

connectors $22.95.

to crystal time base

answer No tuning neces-

8v 5 amp,

$26.00 $1.50 shipping.

NiCad Battery Fixer/Charger Kit

board; 3 female and !

Video Modulator Kit
Convert TV set into a high quaiity monitor w/o
aftecting usage. Comp. kit wAull instruc

Multi-volt Computer Power Supply
+18v .5 amp. Sv 1.5amp.
5amp. 12v .5 amp, ~12v option. +5v, +12v
are requlated. Basic Kit $29.95. Kit with chassis
and all hardware $43.95. Add $4.00 shipping. Kit
of hardware $14.00. Woodgrain case $10.00.

KEYBOARDS
key ASCI! keyboard &t

5% $67 50
Fully assembled 7750
53 key ASCII keyboard kit 00
2 z assempled [
‘nch 395
Metal 2995
LEDS
Red 10 15
reen 0 20
Jumbo Red 2

Green Orange Veliow Jumbo 25
Clipiita LED Maunting Ctips 8:31 25
specily red amber, gréen yellow, clear)
CONTINENTAL SPECIALTIES In stack
‘omplete line of breagboard test equip
WAX-100 8 digit Fraq, Cir. $128.95
0K WIRE WRAP T00LS in stock,

Pantatis Multimater 18.00
omylete ine of AP Progusts wsmcx

SPECIAL PRODUCTS
MM585 Timer

C board
Switches tom Pusnbutton 2
3 pos side

oder  HE
Paratronics 100A Lagrc
aiyzes

5425 00
Mode!
Expancer 3229 00
Model us
Grabher Kit $369 00
Ctock Calendar Kil $23.95
2.5 M2 Fraquency
Cauntar Kit 53750
30 MHz Froguency
Counter Kit 341.75
TAANSFORMERS
6Y 300 ma 325
510 125
378
2V 250 ma w. 295
2V (T 250 ma w g 350
v 3
ov we 4
p 2.95
V 500 ma wall plug 475
mp wall plug 650
816 VA wal
DISPLAY LEDS
MANT A
MAN C 39
MANTZ, A CA 100
704 00 125
A 100
27 A CC 190
47 195
S0 9
FND358 7
FND500 35
ND50Y €A 1]
FNDB0C/80; CA BOD 220
3 di 60
4 80
D t 175
175
125
ocells 8
50
30 110
40 20
4 120
5
40
56
CA 60 135
MANE740
MA10024 8.95
MATD02E 5.95
MAIDIZA 895
102P3 transiormer 225
MA10124 Translormer 225

BSR Home Conir

o0 uhtsson v
ware far 1802

that won't hold a charge

and then charges them up, all in one kit w/fuII
parts and instructions. .25

Rockwell AIM 65 Computer
6502 based single board with full ASCH keyboard
and 20 column thermal prnter. 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 AIME5 assem. in
trame $54.00. Complete AIMBS in thin bnefcase
with power supply $499.00. Molded plastic
enclosure to fit both AIM65 and power supply
$47.50. Special Package Pnce: 4K AIM, BK Basic.
power supply, cabinet $599.00

AIMBS/KIM VIM/Super EIf 44 pin expansion
male bus. Board plus 3

60 Hz Crystal Time Base Kit $4.40
Converts digital clocks from AC line frequency

Qutstanding accuracy

$8.95

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

$10.00 min. order BankAmericand and Master Charge and COD. $1.00 insurance optional.

Sqipping charges will be added on charge cards.
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RCA Cosmac 1802 Super Elf Computer $106.95

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

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

The Super Elf 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 unigue Quest address and data bus
dispays before. during and after executing in-
structions. Also, CPU mode and instruction cycie
are decoded and displayed on 8 LED indicators

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

A 24 key HEX keyboard inciudes 16 HEX keys

plus load, reset, run, wait, input, memory pro-
tect, monitor select and single step. Large. on
board displays pravide output and optional high
and low address. There is @ 44 pin standard
connector siot for PC cards and a 50 pin connec-
tor slot for the Quest Super Expansion Board.
Power supply and sockets for all IC's are in-
cluded in the price plus a detailed 127 pg. instruc-
tion manual which now includes over 40 pgs. of
software info. including a series of lessons to
heip 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 onty offer Super Elf
features at additional cost or not at all. Compare
before you buy. Super Elf Kit $106.95, Figh
address option $8.95, Low address option
$9.95. Custom,Zabinet with drilled and labelled
plexiglass front panel $24.95. All metal Exgan-
sion Cabinet, painted and silk screened. with
room for 5 S-100 boards and power supply
$57.00. NiCad Battery Memory Saver Kit $6.95.
All kits and options also completely assembled
and tested.

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

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

Super Expansion Board with Cassette Interface $89.95

This is truly an astounding vatue! 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-
abie anywhere in 64K with built-in memory pro-
tect and a cassette intertace. Provisions have
been made for all other options on the same
board and it fits neatly into the hardwood cabinet
alongside the Super Elit. The board inciudes siots
for up to 6K of EPROM (2708, 2758. 2716 or T!
2716) and is lulfy socketed. EPROM can be used
for the monitor and Tiny Basic or other purposes.
A IX Super ROM Monitor $19.95 s available as
an on board option in 2708 EPROM which has
been preprogrammed with a program loader
editor and error checking multi file cassette
read/write Software. {relocatable cassette file)
another exclusive from Quest. Itincludes register
save and readout, block move capability and
video graphics driver with blinking cursor. Break

points can be used with the register save feature
to isolate program bugs quickty. 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. They
allow easy connection of an ASCII keyboard to the
input port. RS 232 and 20 ma Current Loop for
teletype or other device are on board and if you
need more memary there are two S-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 I/0 Ports $9.85, RS 232 $4.50,
TTY 20 ma I/F $1.95, S-100 $4.50. A 50 pin
connector set with ribbon cable is available at
§15.25 for easy connection between the Super
Elf and the Super Expansion Board.

Power Supply Kit for the complete system (see
Multi-volt Power Supply )

Announcing Quest Super Basic— SECOND GENERATION

A new enhanced version of Super Basic now
available. Quest was the first comgangworldwide
to ship a full size Basic for 1802 Systems. A
complete function Super Basic by Ron Cenker
including floating point capability with scientific
notation (number range + . 17E%). 32 bitinteger
=2 billion; mutti dim arregs string arrays. string
manipulation; cassette 1/0: save and load, basic.
data and machine fanguage programs: and over
75 statements, functions and operations

Enhancements include increased speed, built-
in provisions for Stringy Fto? oppy Disc.
Printer Driver, 1/0. user de inable ccmmand
library and statement renumbering.

Easily adaptable to most 1802 systerms. Re-
quires 16K RAM minimum for Basic and user
grograms Source listing for both Serial and

arallel 1/0 included.
Super Basic on Cassette $40.00.

Gremlin Color Video Kit $69.95

32 x 16 alpha/numerics and graphics, up to 8
colors with 6847 chip, tK BAM at E0CO. Plugs
into Super EIf 44 pin bus No high res. graphics
On board RF Modulator Kit $4.95

Elf 1l Adapter Kit $24.95
Plugs into EIf || providing Super EIf 44 and 50 pin
plus S-100 bus expansion. (With Super Ex-
pansion). High and fow address dispiays. state
and mode LED's optionat $18.00.

5v

1802 16K Dynamic RAM Kit $149.00
Expandable to 32K. Hidden refresh w/clocks up to 4
MH2 wino wait states, Addl. 16K RAM $63.00
Super EIf 44 pin expansion board; 3 female and 1
male bus. Board pius 3 connectors $22.95
Tiny Basic Extended on Cassette $15.00
(added commands include Stringy, Array, Cas-
sette 1/0 etc.)

$-100 4-Slot Expansion

Super Monitor VI.| Source Listing

$9.95
$15.00

CIRCLE NO. 48 ON FREE INFORMATION CARD

WWW amercaaradiohigtary com

Super Color S-100 Video Kit $129.95
Expandable to 256 x 1392 high resolution color
graphics. 6847 with all display modes computer
controlied. Memory mapped. 1K RAM expanda-
bleto 6K. S-100 bus 1802. 8080. 8085, 280 etc
Editor Assembler $25.00
(Requires minimum of 4K for E/A plus user
source)

1802 Tiny Basic Source listing $19.00

Super Monitor v2.0/2.1 Source Listing $20.00

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

CLASSIFIED RATES: Per Word, 15 Word Minimum. COMMERCIAL: $3.00. EXPAND-AD": $4.50. DISPLAY: 1" x 24", $370.00. 2" x 2", $740.00. 3" x 2V4",
$1.110.00. GENERAL INFORMATION: Frequency rates and prepayment discounts available. Payment must accompany order except credit card— Am. Ex., Diners,
MC, VISA (include exp. date) —or accredited ad agency insertions. Copy subject to publisher's approval: must be typewritten or printed. First word set in caps. Adver-
tisers using P.O. Boxes MUST supply permanent address and telephone number. Orders not acknowledged. They will appear in next available issue after receipt.
Closing date: 1st of the 2nd month preceding cover date (e.g.. Mar. issue closes Jan. 1). Send order & remittance to: Classified Advertising, Popular Electronics
Magazine, 1 Park Avenue, New York. NY 10016. Direct inquiries to (212) 725-3926.

FOR SALE

FREE!Bargain Catalog— I.C.’s, LED's. readouts. fiber optics.
calculators parts & kits. semiconductors. parts. Poly Paks.
Box 942PE. Lynnfield, Mass. 01940.

GOVERNMENT and industrial surplus recewers. transmitters.
snooperscopes. electronic parts. Picture Catalog 25 cents.
Meshna, Nahant, Mass. 01908.

ELECTRON!C PARTS. semiconduc?()rs, kits. FREE FLYER.
Large catalog $1.00 deposit. BIGELOW ELECTRONICS.
Bluffton. Ohio 45817.

RADIO — T.V. Tubes — 49 cents each. Send for free catalog.
Cornell, 4213 University, San Diego. Calf. 92105.

AMATEUR SCIENTISTS, Electronics Experimenters. Sci-
ence Fair Students . . . Construction plans — Complete. in-
cluding drawings. schematics. parts hist with prices and
sources Robot Man — Psychedelic shows — Lasers
Emotion’Lie Detector — Touch Tone Dial — Quadraphanic
Adapter — Transistorized Ignition — Burglar Alarm — Sound
Meter . . . over 60 items. Send $1.00 (no stamps) for complete
catalog. Techmcal Writers Group. Box 5994. University Sta-
tion. Raleigh. N.C. 27650.

SOUND SYNTHESIZER KITS — Surf $16.95. Wind $16.95.
Wind Chimes $22.95, Musical Accessores. many more.
Catalog free. PAIA Electronics. Box J14359. Oklahoma City.
OK 73114.

TELETYPE EQUIPMENT: Copy Military, Press, Weather.
Amateur. Commercial Transmissions Catalog $1.00
WEATHER MAP RECORDERS: Copy Sateliite Photographs.
National-Local Weather Maps. Learn How!' $1.00. Atiantic
Sales, 3730 Nautilus Ave., Brooklyn. NY 11224, Phone: (212)
372-0349.

BUILD AND SAVE TELEPHONES. TELEVISION, DETEC-
TIVE. BROADCAST Electronics. We sell construction plans
with an Engineering Service. Speakerphones. Answering Ma-
chines, Carphones. Phonevision. Dialers. Color TV Convert-
ers, VTR, Games, $25 TV Camera. Electron Microscope.
Special Effects Generator, Time Base Corrector. Chroma
Key. Engineering Courses in Telephone. Integrated Circuits,
Detective Electronics. PLUS MUCH MORE. NEW Super Hob-
by Catalog PLUS year's subscription to Electrontc News Let-
ter. $1.00. Don Britton Enterpnses. 6200 Wilshire Bivd., Los
Angeles. Calif. 90048.

NAME BRAND Test Equipment. Guaranteed discounts up to
50%. Free catalog. Salen Electronics. Box 82, Skokie. I
60077.

UNSCRAMBLERS FOR any scanner. Several models avail-
abte. Free Iterature, Capr Etectromics, 8753T Windom. St.
Lows, MO 63114,

UNSCRAMBLERS., seven models available to decode police,
ambulance, and fire coded transmisstons. Other scanner de-
vices. Tone encoders/decoders. Telephone accessories. etc
Free Catalog. KRYSTAL KITS, Box 445, Bentonville, AR
72712. (501) 273-5340.

POLICE FIRE SCANNERS. crystals. antennas. CBs, Radar
Detectors. HPR, Box 19224, Denver. CO 80219.

PRINTED CIRCUIT supples. chemicals. tools. artwork. plat-
ing solutions. Major credrit cards. Catalog $2.00. refundable.
CIRCOLEX. Box 198. Marcy. NY 13403.

RECONDITIONED TEST EQUIPMENT $1.00 for catalog
WALTER'S TEST EQUIPMENT. 2697 Nickel, San Pablo. CA
94806, (415) 758-1050.

Send 60¢ For Big Bargain Catalog

1000°s Of Sargains; Surplus, Excess Inventory,
Brand Nome New Equipment

COMPRESSORS « WINCHES = GEAR MOTORS
TELEPHONES = WELDERS = POWER PLANTS
SURVEYING INSTRUMINTS = ELECTRONICS
FIRE/BURGLAR ALARMS = PAINT GUNS
TARPS = MINOCULARS « TOOL BOXES
HYDRAULICS & AR TOOLL & PUMPS

RPLUS CENTER |ERIKEXMEN ‘77 C\ss ‘snsan”

SATELLITE TV

FOR THE HOME 5§

Our receiver lets you get .
over 75 channels of televi- §
sion directly from earth- £
orbiting cable TV satellites!: 7
HBO, Showtime, super sta- -
tions, sports and movies s
from around the world.

Sick of
b

Network TV?
Buy Complete or

Tes s Build our kit and save!

Our 24-channel receiver provides “studio quality’”
TV reception. Easy to install! Ultra low power con-
sumption! Brilliant color! Works annggn! FCC
licensing no longer required. Order today!

Complete details covered in our Home Earth Sta-
tion manual. Send $7.95 today (refundabie against any
purchase), or call:

24-hour C.0.D. Hotline

305) 869-4283
SPACECOAST RESEARCH

Dept. H, P.0. Box 442, Aitamonte Springs, FL 32701

NEW ELECTRONIC PARTS. Contnuously stocked. Stamp
brings cataleg. Daytapro Electronics. 3029 N. Wilshire Ln.. Ar-
hington Hts.. IL 60004

EZ!EE CA3140 OpAmp with order. Send for catalog. KEY
ELECTRONICS. Box 3506P. Schenectady. NY 12303.

ELECTRONIC CATALOG. Over 4.500 items. Parts & compo-
nents. Everything needed by the hobbyist or technictan. $2.00
(U S. funds) Postage & handling. refundable with first $15.00
order. T & M Electronics. 472 East Main St.. Patchogue. NY
11772. (516) 289-2520.

SPEAKERS SAVE 50%. Build your own speaker system.
Write: McGee Radio Electronics. 1901 McGee Street. Kansas
City. Missoun 64108.

OSi CHALLENGER 1P — Superboard Il. 90 page step-by-
step programming manual. $595 + $1.00 P&H. TIS. Box
921-PE. Los Alamos. NM 87544,

PRINTED CIRCUIT BOARDS. your artwork. Quick delivery
Reasonable. Atlas Circuits. Box 974, Waynesville, NC 28786.
(704) 456-3739.

HAMS. CBERS. SWLS. ELECTRONICS BUFFS! Parts. kits
and plans now available for Popular Electronics projects.
MORSE-A-WORD: Circuit boards $24.00: Essential parts kit
$99.95: Complete four character kit $149.95: Eight character
kit $169 95: Wired $249.95. RTTY READER: Boards $24.00:
Complete kit $189.95: Wired $269.95. S&H $5.00 kits: $1.50
boards. Use VISA Mastercard. (414) 241-8144. Wnte for
catalog. MICROCRAFT. POB 513PE. Thiensville. WI 53092,

CABLE TV DESCRAMBLERS AND CONVERTERS.
Build or buy. Plans and parts. For information send
$2.00. C&D Company. P.0. Box 21, Jenison, MI
49428.

FIBER OPTIC SPECIALS — 100 foot spool of fiber $3.00 -
Expenimenter's kit $6.00— High Power LED with matched De-
tector $10.00- - Data Link construction plans (detailed) $5.00.
Catalog with samples $1.00 FIBERTRONICS, Box 322-A.
Primos, PA 19018.

SCRAMBLED TELEVISION-— Encoding Decoding. New pub-
lication. Complete theory. circuits $9.95. Workshop. Box
392PEC. Bethpage. NY 11714

KEYBOARDS — High quality 61-note single or dual contact
for the organ or synthesizer you are building. Send for infor-
mation. Devtronix. Dept. 71. 6101 Warehouse Way. Sacra-
mento. CA 95826
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Better than Cable TV—0Qver 200 TV and radio
services. Why waste money? Learn the whole
story and build a video system the family can
enjoy. No commercials, FREE movies, sports
and Vegas shows —worldwide, crystal clear
reception connects to any TV set. Big (8 x 11in.)
book loaded with details, photos, plans, Kits—
TELLS EVERYTHING! Satisfaction Guaranteed.
Send $7.95 TODAY! Add $2.00 for 1st class (air mail) or call
our 24 hour C.0.D. rush order fine (305) 862-5068.
GLOBAL TV ELECTRONICS,

P.O. Box 219-K, Maitland, Florida 32751

RARE OUT-OF-PRINT ALBUMS. 25.000 in stock (FS). List
$2.00 refundable. Record Warehouse, Box 4617, Dept. PE,
Rochester. NY 14613,

Record telephone conversations in your
office or home Connects between any
cassette or tape recorder and your
telephone or telephone LINE Starts
automatically when phone i1s answered
Records both sides of phone conversation
Stops recorder when phone is hung up
This device 1s not an answering service

suze 1cu
Each

$18.95

My Disc aval

Super Powerful ]

Wireless Mic aﬁ‘

10 times more powertul than other mics 7
Transmits up to % mile to any FM radio

Easy to assemble kit 15V battery {notincl.)

Call (305) 725-1000 or send $18.95 + $1.00 shipping per [
Hemn to0 USI Comp.. P.O. Box PE-2052, Melboume, FL 32901
COD's accept. For catalog of transmitters. voice scramblers &

CHEMICALS. Apparatus, Project Books., Wide Selection.
Catalog send $1.00 to Pioneer Corp.. 14a Hughey Street,
Nashua. NH 03060.

ORDER No. 198AE047

e
E T Oy
PLATTSBURGH N.Y. 12901
Tel.: (518) 561-8700.

SHORTWAVE RADIO CONVERTER - Installs in minutes.
Hear world wide broadcasts while you drive. Free information,
Houston. Box 588, Houston, Mississippi 38851.

EREE CATALOG! Bargains, Parts, ICs, Kits, Musi-
Kits, Specials. GODBOUT ELECTRONICS, Bldg.
725E. Oakland Airport, CA 94614.

TEST EQUIPMENT. new and used. Catalog $1.00. PT(, Box
8756, White Bear Lake, MN 55110,

POPULAR ELECTRONICS
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OVER 1400 MICRO-COMPUTER PRODUCTS. LOWEST
PRICES! Send $2.00 for 1980 112 page mail order catalog to:
ELECTRONIC 5y2TEMS, Bex §1638-PE1, San Jose. CA
95151, (408) 44 il

PLANS! BUILL! HEG&TIVE
Schematic. pa==
plans availabli:
caipa, CA 92374

TO RECEIVE COMBERZIAL FAEL-—unedited movies. night
1= He=1d 3295 for ocmplete detailed
easy to follow pans, Tro Aiminsaur Kicrowave Antenna. Dyna-
Comp Electro p. GF-7, PO Box 4181, Scottsdale.

Anzona 85258

QUALITY AUDIO COMPONENTS. Multi-Track Equipment.
Programmable Calculators. Accessories. Competitive Pricing!
Prompt Delivery! Knowledgeable staff! Service Facility' Credit
Cards accepted. FREE catalog. SOUND IDEAS. Dept PE.
PO Box 340. Cary. N.C. 27511, 1-800-334-2483 (N.C. 919-
467-8462).

SCRAMBLED TELEVISION. Decodericﬁcuilidemgns. parts
suppliers, theory. technical advice. $10.00 Money Order only
Quest Electronics, Box 1722, Costa Mesa. Ca. 92627.

RF POWER TRANSISTORS TUBES! MRF454 - $17.00.
MRF455A - $14.00. 8950 - $6.50. 6LF6/6MH6 - $5.50. Cata-
log available. WESTCOM. 1320 Grand. San Marcos. CA
92069. (714) 744-0728.

% GENERATOR FOR $35.
7z ictions. Only $4 50. Other
far uet Lunatrix. Box 891 Yu-

Pl‘lnes recorders Qi
"""" Sy 800-854-1081

Warehouse gk oraur Price st
3014 Ghesapeake Or San Diego, cr szrza

SINCLAIR ZX80 USERS: Video invertor kit for more
readable, white on black display. Conversion takes
only minutes. Send $5.00 to Burnett Electronics,
908 Morris Street, Cincinnati. Ohio 45206.

SATEIlITE TELEVISION INFORMATION Build or buy
your own Earth Station. U.S. $4.00. Satellite Telewision. RD 3.
Oxford. NY 13830.

G.|. RADIOS: Army mainstay from Korea to Viet Nam. PRC-6
Walkie-Talkies. 47-54 MHz FM. $32.50 parr. Backpack ra-
dios. less accessories: PRC-9. 27-38 MHz FM. $47.50 mint
unused: PRC-10. 38-54 MHz FM. $27.50 checked. $13.50 re-
pairable. Schematic. accessory. and battery information -
cluded. Add $3.50 shipping. Stephens. Box 591-P. Sandusky.
OH 44870.

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

SUBSCRIPTION TELEVISION EDUCATION MANUAL' Two
scrambling decoding systems. theory. circuits. Decoder deal-
ers listed. $14.95. ABEX. P.O. Box 26601-P1. San Francisco.
CA 94126.

CATEI I ITEVIC

SATELLITE VISION N

We manutacture the highest spec 3-meter data & video -—A
dish In the world 41db gain' We also sell direct Y.
Immediate delvery of you pick up Complete
details including satellite TV intormation, gUY

aiming service and discount schedule Send T i
$1.25 901 postage & handhin, REC g ~
to. TIGER TENNA [
P O Box i
Casselberry. Flonda 32707 o~

ANTI-GRAVITY Solid State Electronic Levitation. No moving
parts. magnets. gases. exotic fuels. Data. Schematics. Dia-
grams. 78 pages 8x10 mimeo. $15 ppd. Guaranteed' A.E.S..
Box 132-M. Eureka Springs. Arkansas 72632,

MICROWAVE OVENS save io $290. Amana. Litton, Noreico.
Quasar. Sharp, Toshiba. DECPE. 9245 Huebner. San Anto-
nio, 78240.

COMPLETE SOLID STATE Color television recorder-repro-
ducer electronic assembly with power supply. $24.95. Visa.
Master Card. Madison Electronics. Box 217. Madison. Ala-
bama 35758. Telephone 205-837-6658.

JANUARY 1981

SAM'S PHOTOFACT SCHEMATI(ES 1-900. $3.00. Chff King
TV. 2148 N. Garey. Pomona. CA 91767.

ELECTRO-VOICE Hi Fi component loudspeakers. Building
your own Speaker System? Use the best Free discount cata-
log. SONIX. Dept. PE. Box 58. Indtan Head. MD 20640. (301)
753-6432.

PRINTED CIRCUIT BOARDS From Schematics. your artwork
or ours. Free Drilling and quotes. Assembly services also
available. Wnte: PRODUCTION DEVELOPMENT. 1320 Wa-
ter Street. Brownsville. PA 15417,

NICKEL-CADMIUM BATTERIES Government Surplus. a
must for Wind Generators. Solar. Electric. Homes. Auto. Send
$1 00. INTERPLANTRY. 1535 Cunningham Ave. Merritt Is-
land. FL.

SHORT WAVE LISTENERS! Free new catalog scanners #5
of short wave receivers. digttal frequency displays. Collins fil-
ters. active All-Band receving antennas. loop antennas and
special DX modifications! Kenwood — Yaesu — Drake— Sony

- Panasonic — Grundig. Radio West. 3417 Purer Road. Es-
condido. CA 92025. (714) 741-2891.

PRINTED CIRCUIT BOARDS-Superb quality at reasonable
rates. Large or small volume work. with final drawing and
hardware available. Write today for quotes. Hardware Graph-
ics. 123 Caider Dr.. Warren. RI 02885.

SATELLITE TELEVISION — New package includes: ANTEN-
NA AIMING DATA computed for your latitude. longitude (plot-
ted by Compusat). Revised listing of U.S. and international
geostationary sateliites. transponder video frequencies. audio
subcarriers. formats. antenna feedline data and more All for
$10.00. COMPUSAT. 643 South Route 83. EImhurst. IL
60126.

PRINTED CIRCUIT BOARDS. Custom Etching. reasonable.
send your artwork to GM ENTERPRISES. 28 Hillside Ave..
Providence. Rl 02906.

PRINTED CIRCUITS

Single or Double Side Plated Through-Circuit Design
Hole - Print and Etch
Prototypes  Quantity Discounts

EXENTER CORP. PHONE (703) 550-7585
9022-A Telegraph Road
Lorton. VA 22079

RESISTORS %4 WATT 5% CARBON FILM FACTORY
FRESH 1.65 per hundred. 12.00 per thousand. Integrated Cir-
cuits 4116 Dynamic Ram 8 for 34.00. 2716« 11.00. 27321«
37.00. 1.C. Sockets, Capacitors. trim pots. Phone Orders Wel-
come (313) 728-0650. WESTLAND ELECTRONICS. 34245
Ford Rd.. Westland, M| 48185.

$9.95

LCD DIGITAL
CLOCK CALENDAR

Alternating date and time. Great

a for cars, boats, airplanes. Lon
life battery. 4year calendar.One
L) year guarantee. Magnetic pieces
for mounting. Other modules and
Digits 61mm products avaitabte.
Dia. 30m Suite E-428, Fifth Avenue

LCD, Scottsdale. AZ 85253

COMPUTER EQUIPMENT

SURPLUS COMPUTER PERIPHERALS. Selectric” | O
typewrniter bargains. World s largest selection. Send 25¢ for
bargain-packed flyer. CFR. Box 144. Newton. NH 03858.

RECIPE FOR APPLE KRISP: New Concepts ' Apple Il Mod-
ulator . .. MICRO-VERTER. $35.00. Better color — sharper
images Phone —wnte. {402) 987-3771. Also modulator kits.
monitors. cameras. Dealers weicomed. ATV RESEARCH.
13-P Broadway. Dakota City. NE 68731

COMPUTERS — 10% Customer discount — APPLE
— COMMODORE — ATARI. All accessories/soft-
ware. Free UP.S. shipping. B.C. Communications
(516) 549-8833

HEALTH TRAINER ACCESSORY ETA3400 programs. termi-
nal plans. C. Oakes. Box 7114. Toronto Ont M5W 1X8. U S.
Inquines.

RED LED T1-3 4 size. 10 $1.00. 100 $8.00. plus $1.00 p&p.
Computronics. 1710 Newport Circle. Suite P. Santa Ana. CA
92705.

MEMOREX FLEXIBLE DISKETTES. WE WILL NOT BE UN-
DERSOLD'"! visa. Mastercharge accepted. Call free (800)
235-4137 for prices and information. All orders sert postage
pad PACIFIC EXCHANGES. 100 Foothill Blvd.. San Luis
Obispo. CA 93401
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CURRENT - LOOP INTERFACE ADAPTER for your terminal
or computer. $99.00. For specifications write or call: DURA-
COM. 7300 North Crescent Bivd.. Pennsauken. NJ 08110.
(609) 662-7295.

POCKET COMVF’UTER NEWSLETTER. Helpful. Informative.
Free information. Sample $2. PC Newsletter. Dept. PE1. Box
232. Seymour. CT 06483.

6800 MICROCOMPUTER KIT. ONLY $79.50. 1K bytes ram.
256 bytes rom. keyboard. dispiay. and power supply. For ad-
ditional information or to order. write: SIERRA ELECTRON-
ICS. Box 5880. Lubbock. Texas 79417.

16K DYNAMIC RAMS 4116 Tested pullout guarar?eed‘ Set of
8. %25.00. Jim Terry. P.O. Box 61411, Sunnyvale. CA 94088.
(408) 733-7299

LEARN MICROCOMPUTERS orﬁour own computer. Send
$5.00 for 2 complete instruction manuals. Paccom. 14905 NE
40th. Dept. MPEO11, Redmond. WA 98052.

PERSONAL COMPUTERS. BUSINESS SYSTEMS, PERI-
PHERALS. SOFTWARE Up to 25°% discount. Before you
buy. call {415} 962-8237. Cubnt. 2267 Oid Middlefeld, Moun-
tain View. CA 94043,

FLOPPY DISK REPAIR. Most major brands. Computer Ser-
vice Center. 1323 N. La Brea. Hollywood. CA 90033. (213}
851-2226

AMATEUR RADIO

MADISON DEEP HAM DISCOUNTS. Kenwood. Yaesu.
Ilcom. Drake. Accessones— Stock. FREE flyer. Madison Elec-
tronics. 1508-P McKinney. Houston. TX 77002. {713) 658-
0268.

AMATEUR RADIO SWL. Icom. Yaesu. Kenwood. all major
lines in stock. TOLL FREE (800) 854-6046. Ham Radio Out-
let. 2620 W. La Palma. Anaheim. CA 92801.

THE EAVESDXOPPER ANTENNA. Your ear to the world's
international shortwave broadcast bands (11 through 60 me-
ters). Fully assembled. $64.50 plus $2.50 U P.S. L terature
avalable. Visa Mastercharge. ANTENNA SUPERMARKET.
Dept. PE1. Box 563. Palatine. 1L 60067 (312} 359-7092.

RADIO AMATEUR CALLBOOKS 1981 Directories of Radio
Amateurs around the world. U.S. Calibook $20.50: Foreign
Callbook $19.50. shipping included. See your dealer or write
for FREE catalog Radio Amateurs Callbook. Dept. PE, 925
Sherwood Dr . Lake Bluff, IL 60044.

OWNER REPAIR OF RADIO EQUIPMENT" Book. $8.70
(Club Discount) K6RQ. 14910 LG Blvd.. Los Gatos. CA
95030.

WYOU 15 for sale — transmitting on 108 FM DIAL will play
your tapes. records. TV. etc. on any FM radio in your home.
Satisfaction guaranteed $24.95 - Portosound Co.. Box 279.
Howard Beact. NY 11414,

C.B. EQUIPMENT

GET MORE CB CHANNELS AND RANGE!' Frequency Ex-
panders. boosters. speech processors. interface filters, VOX.
how-to-books. plans. Catalog $1 CB CITY. Bo» 31500PE.
Phoenix. AZ 85046

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

PLANS AND KITS

LASERS HANDBOOK with burning. cutting, Ruby Reds. CO's
complete plans. books. and oarts. Send $4.00 to: Famco.
Dept. PE. Box 1902. Rochester. NH 03867.

PRINTED CIRCUIT BOARDS. send your sketches or artwork.
kit projects. Quick Service. Free Estimates. ELECTRONIC
DESIGN CONCEPTS. 2780 Skyline Circle. Memphis. TN
38127

TOP QUALITY SPEAKERS AND KITS.VSend $1.00. Speaker
Warehouse. 809 North Route 441. Hollywood. FL 33021.

EXQUISITE £LECTRONIC KiTS for beginners and
pros. Free brochure. LOGICAL SYSTEMS. 3314 ‘W
Street, Vancouver, WA 98663.

GIANT SCREEN TV projection s&siem converts any televi-
sion into 7-foot picture. Lens & instructions $14.95. (Dealers
welcome). Bell Video. 4616 Belair Rd.. Baltimore. MD 21206.

ROBOT INFO - Booklet. $4; basic ptans, $6.50; advanced
plans. $9.45. OMEGA ENTERPRISES INC.. ‘'THE ROBOT
PEOPLE" P.C. Box 4143. DEPT PEA, Tulsa. OK 74104.

SOUND EFFECTS SYNTHESIZER. Uses voltage controlled
crcuits. Amaz'ng qualty. Inexpensive. PC Board plus com-
plete plans $9.95 or send stamp for information. Wavaform. 7
Bradford Avenue. Pittsburgh. PA 15205.

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

BUILD AN ORCHESTRA
THE ®TIEED WAY

k) Preview the world’s most advanced
Do-lt-Yourself Organs, Pianos, Syn-
thesizers, Amps, etc. Send $6.00 for

our famous ’Sight & Sound’’ pack. Q

b=

WE RS Electronics, Inc., Dept.M2,

P.O. Box 5318, 1720 Hempstead
Rd., Lancaster, PA 17601.

VORG SPEAKER SYSTEM - We really sell great speaker kits

at a low price. For catalogue, send 50c¢ to. 2260 Maplewood.

Clevetand Heights, OH 44118.

ALARMS

Protect Yaur Life, Home, Business, Auto, etc.

* Qur catalog shows how. install your own
olorm systems and devices ond sove $383% We
offer FREE write-in engineering service

= FREE CATALOG =7 o =
Box 82802-PE Lincoln, Ne. 68501

POLICE DIALER $29.95. Free burglar atarm equipment cata-
tog. Sasco. 5619P St. John. Kansas City. MO 64123 (816)
483-4612.

Burdex Security Co.

BURGLAR. FIRE. CAR! Finest equipment! Save! Free Cata-
log. Refundable! AAS. 186A Oxmoor Road. B'ham. AL 35209

HIGH FIDELITY

DIAMOND NEEDLES and Stereo Cartridges at Discount
prices for Shure. Pickering. Stanton. Empire. Grado. Audio
Technica. Osawa. Satin and ADC. Send for free catalog
LYLE CARTRIDGES. Dept. P. Box 69. Kensington Station.
Brooklyn. New York 11218. Toll Free 800-221-0906 9AM -
8PM except Sunday

WANTED

GOLD. Silver. Piatinum. Mercury. Tantalum wanted. Highest
prices paid by refinery. Ores assayed. Free circular. Mercury
Terminal. Norwood. MA 02062.

TUBES

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

TUBES: 'Oldies . Latest. Supphes. components. schematics
Catalog Free (stamp appreciated). Steinmetz. 7519-PE Ma-
plewood. Hammond. Ind. 46324

TUBES-RECEIVING. Industrial and Semiconductors Factory
Boxed. Free price sheet including TV. Radio and audio parts
list. Transieteronic. inc.. 1365 39th St.. Brooklyn. New York
11218 Telephone: (212) 633-2800. Toli free: 800-221-5802

;«NTIQUE AND OBSOLETE TUBES $1.00 to $5.00. $1.00 for
list. Preller T.V.. Augusta. AR 72006. (501) 347-2281

GOVERNMENT SURPLUS

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

SURPLUS JEEPS —$19.30"— CARS-— $13.50"'— 650.000
ITEMS! — GOVERNMENT SURPLUS! — Most COMPRE-
HENSIVE DIRECTORY AVAILABLE tells how. where to buy!!

YOUR AREA — $2. — MONEYBACK GUARANTEE! —
‘Government Information Services . Department GE-61. Box
99249, San Francisco. California 94109.

GOVERNMENT SURPLUS DIRECTORY. Buy 500.000
items (including Jeeps} low as 2¢ on dollar! Most compiete
information availabie — $2.00. Surplus Disposal. Box 19107-
HA. Washington. DC 20036.

PERSONALS

MAKE FRIENDS WORLDWIDE through international corre-
spondence, Iliustrated brochure free. Hermes-Verlag. Box
110660 Z. D-1000 Berlin 11. W. Germany

112

PENFRIENDS — ENGLAND — USA. through correspon-
dence. Send age. interests. Free reply. Harmony. Box 89PE,
Brooklyn. New York, 11235,

CORRESPONDENCE FOR FRIENDSHIP IN PHILIPPINES
MALAYSIA. Free information. AACC-(PE). Box 1542, Canoga
Park. Calif. 91304

INSTRUCTION

UNIVERSITY DEGREES BY MAIL! Bachelors. Mas-
ters. Ph.D.’s. Free revealing details. Counseling,
Box 317-PEO]. Tustin. California 92680.

LEARN WHILE ASLEEP' HYPNOTIZE' Astorshing details,
strange catalog free! Autosuggestion. Box 24-ZD. Olympia.
Washington 98507

RADIO BROADCASTING. Become DJ. engineer. Start your
own station investment experience unnecessary! Receive
free equipment. records. Free details Broadcasting. Box
130-A1. Paradise. CA 95969

LEARN ELECTRON!C ORGAN SERVICING at home. Com-
pletely revised course covers latest models including digital.
LSt's. synthesizers. etc. NILES BRYANT SCHOOL. PO Box
20153. Sacramento. CA 95820

CL‘S§57‘~0?S Fo;,
The Original FCC Tests-Answers exam manual that ME; Np
ch ﬂcm
preparas you at home for FCC First and Second class NSE L
Radiotelephone licenses. Newly revised muktiple-choice
exams cover il areas tested on the actual FCC exam
Pius * Self-Study Ability Test " Proven! $9.95
pastpaid. Moneyback Guarantee
COMMAND PRODUCTIONS s ox 26348 P
San Francisco, CA 94126

Radio Engineering Division

MEDICAL ELECTRONICS TECHNOLOGY. home study.
Troubleshoot medical instruments. University MDC. P.O. Box
124. Pinedale. CA 93650

YOU CAN NOW EARN A Bacheior. Master. or Doctoral De-
gree without leaving home. Courses are under facuity guid-
ance. Kensington University. (P.O Box 2036). 512 E. Wilson.
Giendale. CA 91209

Get your College Degree
atHome! Be an

ELEGTRICAL
ENGINEER

Leurn at home in spare tume. No
previous expericnce necded - just @
high school diplomu. Now you cun
get the same um’ning system used
by many of the Fortune 500 corpo-
rations to train their employees.
Fully acceredited. Cotlege degree

awarded with mujor in Flectrical

Fngincering. Master the technology of ctricity und
meet the ine cu denmand for tiamed etectrical engimeeis
ide. Graduate inas Jittle as two years. Approved

ind Veterans, Get free facts now. No oblivation
No sl 1ln|n n w mll i ||| Sznd lnr FREE FACTS
CENTER FOR DEGREE STUDIES Depl PDOCO
ICS College Center, Scranton, PA 18515 ]
Send free facts on how | can get my College Degree in Electrical |

Engineering at home in spare time.
Name Age
Address —

e R = e 1

LEARN MORSE CODE in 4 hours. $3.00 to JLS Pubiications.
Box 7866-P. Independence. Ohio 44131

COLLEGE DEGREES BY SPECIAL EVALUATION of EXIST
ING Credentials & Job Experience. Fast. Inexpensive (614)
863-1791. Guidance. Box 13151-A1. Columbus. Ohio 43213
Be Specific.

FOR INVENTORS

PATENT AND DEVELOP Your invention. Registered Patent
Agent and Licensed Professional Engineer. Send for FREE
PATENT INFORMATION every nventor should have Rich-
ard L. Miller. P.E . 3612 Woolworth Building. New York. NY
10007. (212) 267-5252

INVENTIUNS WANTED
FREE CONSULTATION 'NO IDEA TOO SMALL

Disclosure registration Poteatial cash or vnyames trom manutacturers Seeking new
ideas For free information on how fo register your sdeas Call or wnte

AMERICAN INVENTORS CORP.

59 Interstate Dr. Dept PE
West Springheld‘ MA 01089 (413) 737-5376

Fee Based Service Company

WWW akhrerieanbadiahistary com

INVENTORS Patent your invention. Free initial consultation.
We are registered by the U.S. Government. VICTOR J. EV-
ANS & CO.. 4637 Eastern Ave. N.E., Washington, DC 20018.
Since 1898

MANUFACTURER SEEKING Palented. Unpatented Inven-
tions. Generous royaities. Advantek Internationai. 1100 17th
NW. Washington. DC 20036.

BUSINESS OPPORTUNITIES

FREE CATALOGS Repair air conditioning. refrigeration.
Tools. supplies. full instructions. Dootin. 2016 Canton. Dallas.
Texas 75201

MECHANICALLY INCLINED individuals desiring ownership
of Small Electronics Manufacturing Business — without in-
vestment. Write: BUSINESSES. 92-K2 Brighton 11th. Brook-
lyn. New York 11235,

MECHANICALLY INCLINED INDIVIDUALS

Assemble electronic devices in your home

Knowledge, or experience not necessary. Get start-

ed in spare time. Above average profits. $300 -

$600/Wk possible. Sales handled by others. No in- |
| vestment — Write for free details.

ELECTRONIC DEVELOPMENT LAB
Box 1560PE, Pinellas Park, FL 33565

ERASE DEBTS with little-known law —create weaith!! Déta]ls
FREE — Blueprints. No. EE1. LaGrangeville. NY 12540.

DIGITAL WATCH REPAIR — Learn to repair digital watches
— provide service to jewelry and department stores part
time or fult time. We supply training-— equipment — replace-
ment parts. Zantech, Inc.. 77 Shady Lane. Trenton. NJ 08619.
{609) 586-5088.

BORROW $25.000 ‘OVERNIGHT." Any purpose. Keep in-
definitely! Free Report! Success Research. Box 29263-GA.
Indianapohs. IN 46229.

FREE BOOK '2042 Unique Proven Enterprises.” Fabulous
unknowns. second inflation income. Haylings-M. Carisbad.
CA 92008

YOU CAN EARN $1.000 $3.000 WEEKLY rebuilding CRTs.
We train. Lakeside. 4071 Eliston. Chicago. lil 60618. (312)
583-6565

SPARE TIME FORTUNE |}\ Vinyl Repair. Huge demand cre-
ates exceptiona! profits We supply everything. Details free.
VIP. 2012 Montrose, Chicago. IL 60618

HOMEWORKERS! Big money stuffing envelopes! Payment in
advance. Free Supplies. DEMCO. Box 7055-PE. Cotumbia.
MO 65205

NEW TAX LOOPHOLES DISCOVERED. Everyone Eligible.
Free sample newsletter. Write ULC. Box 179-BA. Ciarkston,
GA 30021

BIG MONEY IN BUSINESS PRINTING! 25% COMMISSION
PLUS BIGGEST CASH BONUS! Build your own profitable
year around business. Show tremendous line of salesbooks.
register forms. unit sets, letterheads. envelopes. invoices.
statements. business cards and dozens of other printed prod-
ucts. Lowest prices in industry. Something for every business
and professional person. Free sales kit includes ad special-
ties. calendars. signs and ad matches. No experience need-
ed. Out catalogs are easy to understand. We're over 50 but
still young and aggressive. so we can show you the road to a
very profitable full os part time career. Free sales kit. National
Press. Dept. 107. North Chicago. . 60064

MAKE DURABLE BUILDING PLASTIC EASILY. Waterproof.
Fireproof. Economical. Bays Laboratory. 2086 - 2075 Drive,
Cedaredge. CO 81413.

PROJECTION TV . . . Make $200.00 + per evening assem-
bling Projectors Easy . . . Results equat to $2.500 projec-
tors . . . Your totai cost tess than $15.00 PLANS, LENS &
Dealer’s information $14.00 llustrated information FREE
Macrocomcex. Washington Crossing. PA 18977

EMPLOYMENT OPPORTUNITIES

ELECTRONICS AVIONICS EMPLOYMENT OPPORTUNI-
TIES. Report on jobs now open. Details FREE. Aviation Em-
ployment Information Service. Box 240E. Northport. New
York 11768

MAKE YOUR HOBBY YOUR CAREER! High demand elec-
tronic job market! Get unique guide booklet— prepare for ex-
citing. rewarding jobs. Send $3.95 to: Files. Box 459E. Mas-
sapequa. NY 11758

REPAIRS & SERVICES

TV TUNERS REBUILT. VHF or UHF only $11.90. Send for
free mailing kit. JW Electronics. Box 51A, Bloomington. IN
47402

POPULAR ELECTRONICS
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ALL T.V. TUNERS repaired $11.95. Fast. guality work
MIKE'S T.V. TUNER SERVICE. Box 187. Bean Station. TN
37708. (615) 581-6393

MOTION PICTURE/VIDEO

ORDER SPORTLITE SILENT & SOUND S-8 (some Std 8)
ENTERTAINMENT FILMS! Only source for Ali Frazer | & Il
fights. Buy Ali’Frazer | Std 8 color 200" reel $14.95 ea” or Ali
Frazer |1 2 Std 8 200" reels (r.t. 17°) only $12.895: Std 8 color
$13.95". Olympic collectors select & save: 70 Olympics Std 8
Eastman color 200" Aquatics (M. Spitz): Gymnasts (O. Kor-
but): Track & Field: Competitive sports—each a separate fim
—special $7.95 ea PPD. S-8 snd features inciude Top 10 sell-
ers: The Jerk {S. Martin): B. Reynolds in Smokey & the Ban-
dit: Emmanue! (Cotumbia Pictures). Animal House: The Elec-
tric Horseman (Universal)— 1-reelers only $51.95 ea™: 2-reel

ers $99.95 PPD. Order today! For video entertainment. your
choice of any 1 World Series from 70-79 only $59.95 ea'” or
a combination of any 2 on 1 tape $99.95 ea”". Use your Mas-
tercard or Visa: just supply no.. expiration date & sign. "Add
$2. per reel: “add $2.50 per tape Hollywood Golid Video cat.
$1.50: new Univ. 1980 S-8-16mm cat. $1.50: Columbia VTR
cat. $1.; Sportiite Films. Sports Tapes. Ring Classics. Para-
mount fliers. Mag Video lists. 50¢ ea. Univ 8 enter. cat. $1

SPORTLITE FILMS. Elect-1, Box 24-500. Speedway. IN
46224.

HOBBIES

FREE! BIG BARGAIN CATALOG NEW EDITION listing
thousands of bargains inciuding U.S. & B.N.A. stamps. pack
ets, albums. accessortes and suppliies Also. fine stamps from
our approval service. buy any or none. return promptly.
please. Jamestown Stamp. Dept. E11PE. Jamestown. NY
14701

3 OLD LIBERTY HEAD NICKELS Only $1.00. Issued before
1913, Limit 1 set. (Adults only}. Plus price lists. Littleton Coins
HL-17. Littieton. NH 03561

HYPNOTISM

FREE Hypnotism. Self-Hypnosis. Sieep Learning Catatog'
Drawer H400. Ruidoso. New Mexico 88345,

RUBBER STAMPS

RUBBER STAMPS. BUSINESS CARDS. Many new prod-
ucts. Catalog. Jackson s. E-100. Brownsville Rd.. Mt Vernon
Ill. 62864

REAL ESTATE

BIG NEW SPRING . . . CATALOG! Over 2.800 top val-
ues coast to coast! UNITED FARM AGENCY. 612-EP West
47th. Kansas City. MO 64112

BOOKS AND MAGAZINES

THE SUPERMARKET OF ELECTRONICS--thousands of
items for saie or trade each month. Free classified ad with
subscription. Only $5 00 to Nuts & Volts. POB 1111-P, Pla
centia. CA 92670

PUBLISHERS OVERSTOCKS. BARGAIN BOOKS. 2.000 t
tles. all subjects! Free catalog: Hamilton. 98-84 Clapboard
Danbury. CT 06810

ELECTRONICS BOOKS AVAILABLE. World publishers
Lowest prices. Ask catalogue Business promotion. Lajpatrai
Market. Delhi. India

ELECTRONIC MUSIC and home recording in Polyphony
magazine. Advanced apphications. interviews. projects. com
puter music. Sample $1.50. Subscription (6 issues). $8.00
US $10.00 foreign. POLYPHONY. Box P20305. Okla. City.
OK 73156

MICROFILM EDITIONS AVAILABLE. Copies of POPULAR
ELECTRONICS Magazine are avaitable on Microfitm from
Xerox University Microfilms. Ann Arbor, MI; Microfiche from
Bell & Howell, Micro Photo Division, Wooster, OH.

DO-IT-YOURSELF

PROJECTION TV Convert your TV to project 7 Foot pic-
ture. Results equal to $2.500 projector. Total cost less than
$20.00. PLANS & LENS $16.00. lllustrated info FREE: Ma-
crocomce, Washington Crossing. PA 18977

MISCELLANEOUS

MPG INCREASED! Bypass Pollution Devices easily. RE-
VERSIBLY! Free details — Posco GEE', Box 300. La
Grangeville, NY 12540.

GASOLINE MILEAGE INCREASED DRAMATICALLY. easi
ly!! Detaiis FREE!! Techneering. Box 12191DD. Noriolk. VA
23502

MAGIC TRICKS— You can do! Batfle triends. Cataleg. $2.00
Trick. both $1.00. Abracadabra-LP2. Scotct Plains. New Jer-
sey 07076

FREE! World's Leading Novelty Catalog. 1600 Jokes Tricks.
Science. Sports. Hobbies. Johnson-Smith, C-24, Mt. Clem-
ens. Mich. 48043

AUTOMORBILE RE-TUNING FOR MAXIMIZED ECONOMY
Details FREE ' Techneering. Box 12191DD. Norfolk VA
23502

BEERLOVERS!' Save $1.00 every sixpack — Durk home-
brew Free handbook: Duane's. Department PED11C, 508
Canal. New York. New York 10013

FREE! World's Leading Novelty Catalog. 1800 Jokes. Tricks.
Science. Sports. Hobbies. Johnson-Smith, C-201. Mt. Clem-
ens. Ml 48043

—Don't miss your copy! e
[ 1981
STEREO DIRECTORY
& BUYING GUIDE

I Here are the facts you need to maoke sense out
of today’s bewildering stereo morketplace. It's over
I 250 pages of product listings, facts and dotc, com-

1

?lled by the best team of experts in the business
housands of products are fully described, com-
plete with photogrophs, manufacturers’ deszrip-
tions, even iatest retail prices!

Order from 1981 Stereo Directory, Dept. 01453,
P.O. Box 278, Pratt Station, Brooktyn, NY 11205, En-
close $3.95* ($2.95 plus $7.00 postage and hon
dling). Outside USA $5.00. *Residents of CA, CC, DC,
FL IL MA MO, MI, NY State, UT and VT add opglicable

ales f

- _

L

BETTER ORDER before we change our minds

You've responded so well to our specials that we've.come back with more. Stock up your lab at unprecedented prices, but rernember that all quantities are limited;
we willnot be able to hold these kinds of prices forever. Sorry, due to processing costs we cannot include IC spac sheets, or accept COD/ telephone orders on any items
other than the 16K dynamic RAMs. IC numbers must include the special -S suffix or you will be charged our regular prices. Parts may be house numbered or dual marked.

LOWEST PRICE EVER!!

$37

16K DynamicRAMs- 8/"

Just what you've come to expect from us: the
lowesl price ever on 16K dynamic RAMs, backed up
with a 1 year warranty. These are top quality, low
power. high speed (200 ns) parts that expand memory
(n TRS-80" -1 and -1l computers as well as machines
made by Apple. Exidy. Heath H89, newer PETs, etc
Add $3 for two dip shunts plus TRS-80" conversion
instructions. Hurryt 16K dynamic RAM prices may
never be this low again.

TTL

7403-S  Quad 2input OC 21/s2
7410-S  Triple3input NAND 21/82
7413-S  41to 16 line decoder/demu 6/82
7438-S  Quad 2 input NAND OC 21/82
7444-S  Gray to decimal decoder 8/s2
7450-S  And-or-invert 21/%2
7472-S  JKM-Sflipflop 21/82
7493-S 4 bit binary counter 10/52
7496-S 5 bit shift register 12/%2
74122-S Fetriggerable one-shot 18/82
74151-S 8 channel mux 8/s2
74155-S Cual 2/4 demux 8/%2
74159-S 410 16 line decoder/demux OC 4/%2
74161-S  Synchro 4 bit binary counter 8/%2
74163-S  Synchro 4 bit binary counter 8/%2
74164-S 8 bit shift register 6/%2
74190-S Up/down decade counter 4/%2
74192-S Up/down binary counter 4/%2
74194-S 4 bit bidirectional shift reg 4/52
74195-S 4 bit parallel shift register 6/%2
74198-S B bit shift register 4/%2

JANUARY 1981

CMOS

W

5101L-1 CMOS
RA

s o Low Power

\*“ 1K ® 450 ns
$2 each, 10 for $17.50

4012-S  Dual 4 input NAND 12/82
4020-S 14 stage counter 4/s52
4023-S  Triple 3 input NAND 12/82
4044-S  Quad R-S latch 4/%2
4046-S  Phase locked loop 2/%2
4071-S  Quad 2 input OR 12/%2
4093-S  Quad 2 in NAND Schmitt trig 4/%2
4507-S  Quad EX-OR 4/%2
4510-S  BCD up/down counter 2/%2
{package type: H 1099, M mindip. D dip, TK TO66

201H-S tmproved 301 op amp 10/82
308H-S Micropower op amp 6/52
703H-S RF/IF amp 6/%2
723D-S Voltage reguiator 6/52
741M-S Compensated op amp 15/%2
1458M-S  Dual 741 10/52
4558M-S  Dual 741 12/82
4195TK-S Dual track 15V reg w/ data 2/82

TO-220 NEGATIVE
VOLTAGE REGULATORS

7906 -6V regulator 2/%2
7908 -8V regulator 2/%2
7912 -12Vregulator 2/%2
79M15 -15V regulator 2/%2
7918  -18V regulator 2/s2
7924 -24V regulator 2/52

8 pin 100/55.95

14. 16 & 18 pin 50/54.95
20 pin 40/$4.95

24. 28 pin 30/$4.95

40 pin 20/34.95

Soldertai
SOCKETS

CIRCLE NO. 23 ON FREE INFORMATION CARD

WWW. ameidseadiadioRisterv.com

Miscellaneous

RCA phono jacks - these are super guality, closed
circuit jacks that are the best we've seen in years.

American made 20/81.95
2102 1ow power 1K static RAM 1G/$9.90
General purpose silicon signal diodes 50/%2
GT5306 NPN darlington, min gain 17000

25V 200 mA, TO92 package 100/$8.95
NPN transistor similar 2N3904 100/57.95
PNP transistor similar 2N3906 100/$8.95
4N28 opto-coupler 6 pin minidip,

MCT-2/IL-1 pinout 5/%82
SN76477 compiex sound generator 1/%2.5C
MA1003 12V DC cleck module w/ case $19.95

Opto-Isolator Grab Bag - 50 mixed opto-isotators from
major manufacturer. Unmarked 6 and 8 lead
minidips include single and dual types with diode.
transistor, and darlington outputs. Test them
yourself and save! Not recommended for beginners
50/%4

TERMS re: d 1. At min 5% nde
Under $15 add $2 handhng VIS/
M (415} 562-DB3E, 24 hrs

1PPING " exc 2

and Ma orders for 16K
Please is str for UP!
wiit

rcare

FREE CATALOGUE: ¢
15t de add & 1ps. tor ¥

ODBOY

GODBOUT ELECTRONICS
Bldg. 725, Oakland Airport, CA 94614

13
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CALIFORNIA

CONNECTICUT

SGIEI\lTIFIG

o HAZELTINE 1420 $7808

e CENTRONICS 779 W TRACTOR $9691

o NEC SPINWRITER $2250]
DATA PRODUCTS

MAINTENANCE CORP.

9460 Telstar Ave. El Monte. CA 91731

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

| OHIO SCIENTIFIC
MICRO-COMPUTERS
A.A. Office

Equipment Company
2140 American Avenué
Hayward, CA 94545

(415) 782-6110

|
|
|

r The Original

72 ByteShop

1415 W. El Camino Real
Mountain View, CA 94040

|

(415) 969-5464

ILLINOIS

= FARNSWORTH
s« COMPUTER
Apple. Hewlett-Packard
48K Apple Il or Plus,
Disk W/C W/3.3 DOS
Sup-R-Mod . .. $1,695.00
1891 N. Farnsworth Ave.
Aurora, IL 60505 (312) 851-3888

.’qppkz n

TRS-80

JI\ SOFTWARE

ATARI’ compuTER

® PLUS MUCH MORE »

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

WASHINGTON
TRS-80
OWNERS
Get the best information
available for your computer!
Subscribe to the ORIGINAL

TRS-80 User Journal. $16 per
year, $3 for current sample

80-US JOURNAL
3838 S. Warner Street
Tacoma, WA 98409
VISA/MC (206)475-2219

114

MuLTi Computers &
| Peripherals
BUSINESS Since 1977 \

COMPUTER SYSTEMS, INC. I

Wide Selection of Computers |
with Discount Prices

| North Star HRZ-32K-D-ASM §2275. |
|i Commodore 2001-32K $1090
Apple Il Plus and 48K $1190
| NEC Spinwnter 5510 or 5530 $2490
And more' |

Il MBC SYSTEMS INC.
28 Marlborough St
Portiand. CT 06480 |
(203) 342-2747
TWX Telex 710-428-6345 ‘

[__ V\SA Are We\comed « %3 MC

COMPUTER INTERFACES
ANALOG INPUTS
AC REMOTE CONTROL
FOR: Pet ® Apple ® TRS-80 @ AIM 65
Write or call for free catalog

Mention this magazine and
receive a coupon for
5% discount on first order

R

Connecticut microComputer, Inc
34 Del Mar Drive. Brookheld CT 06804
203 775-4595 TWX 710 456-0052

WISCONSIN

OHIO
SCIENTIFIC
SYSTEMS

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

or Write For Catalog

FARAGHER &

ASSOCIATES
7635 Bluemound
Milwaukee. Wi 53213
(414) 258-2588
in Wisconsin

MEMOREX
DISKETTES

Calll toll FREE (800) 2354137
PACIFIC EXCHANGES

DISKETTES

Call oll FREE (800) 2354137
PACIFIC EXCHANGES

NEW HAMPSHIRE

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

TRS-80 MooelllGdK
N—OG $3400p)us frt

eree O
MAII RADER MICROS

m JJ&J B s
o DON'T MISS ™ ]
MICROCOMPUTING *

- the encyciopedia of microcomPuting

50

For subscription Intormation wrlte to:
Microgomauting  Patarboiough, MM 03458
20 Pine Stioet  Atin Dons

v
microcomputing

- for the ysers ot the TRS-80"

NEW JERSEY
MPUTER MART OF

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

(3

™ BUILDING BLOCKS FOR
MICROCDMPUTER SYSTEMS
DED:ICATED CONTF S
AND TEST EQUIPMENT

RHODE ISLAND

WHOLESALE

COMPUTER PRICES
DIRECT TO
THE PUBLIC!

Apple * Atari ®
HP-85 » Intertec »
Soroc » TRS-80Il »

NEC Spinwriter

CALL TOLL FREE
1-800-556-7586

QMEGA 12 Meeting St.

Cumberland, RI

Sales Co. 017221027

MANUFAC-
TURER

OF s-100
PRODUCTS

ELECTRONIC CONTROL
TECHNOLOGY, INC.
763 Ramsey Avenue

Hillside, New Jersey 07205
(201) 686-8080

NEW YORK

Valid
Until
11/81

With
This

Ad!

ON
TRS-80. APPLE. & ATARI SOFTWARE
AND ALL BOOKS
COMPUTER CENTER
31E 31stSt NY NY 10016
(212) 889-8130

WWW ammrerieaniadiahictary com

PENNSYLVANIA

MICROCOMPUTER

e Sales & Service e
Depot repair facifities.
Al major brands!
Floppy disks & microcomputers

CALDWELL COMPUTER CORP.
6720 Rising Sun Ave
Philadeiphia. PA 19111
(215} 742-8900

TEXAS

As a Radio Shack ® Authorized
Sales Center owned & operated

by Pan American Electronics, Inc.,
we can sell them for less. No taxes
collected on out-of-state ship-
ments. We pay shipping & insur-

nce.
TOLL FREE 800/531-7466
Texas & Main No

512/581-2765
1117 Conway
Mission, Texas 78572

LLOOK!!
TRS-80* Computer Owners

® Brand new Access mini-disk

systems
AFD-100
Single-drive $315
Double-drive — $630
Triple-drive — $945

* 18K-Byte Memory (8 prime 4116
iCs) — $64.95
Introductory prices good for a krmited ume
on y Pr»ces do not include shipping. or
sales tax 1! applicable
Call Toll-free 1-800-527-4196

ACCESS UNLIMITED

315N Shiloh - Ste. D1 - Gafand, TX 75082
L 141 49 20€

S — .
TEXAS COMPUTER SYSTEMS
Radio Sfhaek

Authorized Sales Center, OFFERS

LOWEST PRICES .

TRS-80

COMPUTERS

Calt TOLL FREE for the BEST PRICES on al
Radio Shack¥ Computers and accessonie
# FREE SHIPPING on most tems
* Noout of state sales tax charged
NEW—P!anm DOUBLE DENSITY tor Model
install no modifications Copres single density
wUBl[ D[NSI"[ onvert existing sottware Less than $200

TOLL FREE 800- 35Fl 1473

Texas Residents 91559
TEXAS COMPUTER SVSTUAS

Twice the disk

06 £ lom Biady, Tx 75825
Radio Shack” Ao i Sae

EAST TEXAS COMPUTERS, INC.

Microcomputer Specialists
Full Line Atari Dealer
Suppliers of Creative

Software Products for Your Atari

305 Clemson Drive
Tyler, TX 75703

POPULAR ELECTRONICS
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OPERATION

Naico NA-1 audiometer and Webster-Chicago model 81-1
RMA375 wire recorder. Need sch and d
tion. Dan Dugan, 833 14th St., San Francisco, CA 94114,

Hammarlund model HQ-140-X receiver. Need schematic
and operating manual. Brian Todd, 3550 Hollylane, Stevens-
ville, MT 59870.

Supro model S6422TR guitar amplifier. Need schematic. Ed
Arnold, 318 Division St., Jackson, TN 38301.

Dejur-Grundig Embassy 2 stenorecorder. Need schematic
and operating manual. Andrew Mosaberg, 856 N.E. 184 St.,
Miami Beach, FL 33162.

Coleco | ies elactronic ch game. Need sche-
matic or source for chip ITC 8000-7827. J. Lindeman, 4508
Raton Bivd., Huntsville, AL 35810.

Webcor madel WFX157A stereo system. Need schematic,
operating and aervice manuals. Chris Kulbida, 8 Winnermere
Dr., Fairport, NY 14450.

Zenlth model 3000-1 FM/AM multiband radio. Need sche-
matic. John Mairs, 8123 Donna Dear Dr., Springfield, VA
22153,

Grundig model SO-380 stereo. Need schematic and any
other information. Richard Hanners, 1212 N. Atherton #9,
State College, PA 168801.

Sears model #689.595150 fish flasher depth finder. Need
schematic. Ben Stillwell, Crook County High School, Prine-
ville, OR.

Trav-Ler reel-to-reel tape recorder model TT591. Need in-
struction manual and schematic. Philip Herbst, 140 Castle-
ton Ave., Staten lsiand, NY 10301,

Knight model Star Roamer shortweve receiver. Need sche-
matic and service manual. Ken Duncan, 3520 S. Oswego
Ave., Tuisa, OK 74135.

MODEL |l

T T T A T

$ DISCOUNT $

TRS'80® DEALER A301

FREE
COMPUTER
CATALOG
UPON

A

26-3001

B

11% DISCOUNT
Off List

64K 1 DRIVE $3440.00

No Toxes on Out of State Shipments

immediote Shipment On Most ltems

4K Color.......
26-1145 RS-232 Boord. .. ... ... BRaaNG
26-1140 "O" K Interface. .. ....... .. ...
26-1160 Mini Disk . .
26-1171 Telephone Modem.........
Fast 100 CPS Centronics 730 Printer
Text Quolity Centronics 737 Printer
CAT Modem. ..

COMPUTER SPECIALISTS

1-800-841-0860 10!l Free Order Entry

MICRO MANAGEMENT SYSTEMS, INC.

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

GA. PHONE NO. (912) 377-7120

REQUEST

.. $360.00
84.00
249.00
419.00
169.00
659 .00
819.00
149.00

....$630.00
..888.00

26-1062 4K 1. . .. ...
26-1062 16K NN ... ...
26-1063 32K 11

2-Drives. RS232.......2225.00

Largest Inventory in S.E. US. A,

CIRCLE NO. 38 ON FREE INFORMATION CARD

LOWEST PRICES FOR PRIME ICs!

ORDER DESK: 800-325-0101

In addition to the broadest line of digital integrated circuits offered anywhere,
1.C.C. offers the complete line of products from the following well known
manufacturers of electronic components and subsystems.

.C.C. has in stock the complete line of AP Products, including
Jumpers, PC Board Connectors, and even the NEW Hobby Blox. If
AP makes it, we have it in stock for immediate delivery. And, bes
of all, our Volume Discount is applicable to all of them.

0O.K. Machine & Tool has one of the widest line of

accessories. These high quality, yet low cost, compo-
nents include: manual and battery-operated wrapping

boards, etc. The entire line is available from 1.C.C.

ACE Circuit Evaluators, Super-Strips, DIP

and the associated

N/

Vector is The name in breadboarding, and
1.C.C. has the widest range of Vectorbords,
Experimenter's Boards, Vector Pins, Termi-
nals and Wrap Posts, Wrapping Taols, and
blank Microprocessor Boards for virtually
every brand of Microcomputers.

Just-Wrap® units, circuit

74125 $04974LS12 . . $0.36|74LS196. . $1.25745189
74126 049741813 0.55|74L5197 . 125)745194,
74332 .0.75| 74Ls14 1.10 7415221, . 1.90 745200.
7400 5020 | 74141 0.79|74L515. 0.34 [74L5240.  2.25|745206.
7401 020 {74145 0.79 [ 74L520 0.3474L5241. . .2.25|745253.
7402 0.20 174147 170 | 74L821 0.3674L5244.  2.25| 745257
7403 02074148 129741822 0.3674LS253. . 1.01]745258
7404 0.25 74150 110|74L526. 74LS257 . 0.86
7405 020 (74151 0.59 | 74L527. 0.86
7406 0.29 74152 . 059 | 74LS30. 038
7407 0.29 | 74153 0.59 741532 .0.49
7408 020 (74154 .1.15{74L537. 073
2409 020 |74155 0.69[74L538. . 0.99
7410 020 74156 0.69 | 74L.540. 108
7411 026 (74157 064741542 .099
7412 0.25 (74158 064 74L547 066
7413 039 74160 0.87|74L548 0.66
7414 0.70 [ 74161 087741549 . 0.66
1418 0.25 | 74162 0.87]74Ls51 0.66
7417 0.25 (74163 087 74LS54,
7420 0.20 (74164 0.87 74L856
7423 025 (74165 087 74Ls73.
7425 029 74166 122) 741574,
7426 0.29 74167 195741576
7427 0.25|74170 158 74L578
7430 02074173 1.24(74L583.
7432 02574174 089 74L585
7437 0.26 | 74175 0.80 | 74L586.
7438 04074176 0.78| 741590,
7439 0.29 |74177 0.78| 74L$92.
7440 02074178 1.90( 74L593.
7441 0.88 {74179 190 74L595.
7442 0.59 (74180 .079| 74L5107
7443 0.75 174181 1.95| 74L5109
7444 07574182 .0.78] 7415112
7445 075 (74184 195|74L5113.
7446 069 74185 1.95|74L5114
7447 06574188 3.85(74L5123
7448 07974190 0.99 [ 74L5125
7450 020 (74191 099 74L5126
7451 0.20 (74192 080[74L8132
7453 02074193 08B0 | 74LS136
7454 020 (74194 087(74L8138
7459 0.20 (74195 0.87{74L8139. . .
7460 02074196 0.87( 74LS151
7470 0.29 {74197 0.87|74L5152
7472 029174198 1.45| 74L5153 .
7473 0.35 {74199 1.45 | 74L5154 R
7474 035 |74251 1.09]74L5155. 0. .
7475 045 74283 2.20(74L5156 . 0.89 74565 0.48|74C157
7476 0.35 | 74290 099|74L5157 . 0.75(74574 0.78 | 74C180.
7480 0.40 (74293 099|74L5158 .075|74576 0.78 | 74c161
7482 063 [74208 092(74L5160. . . 1.05|74578 0.78 | 74C162,
7483 . 0.69 [74365 0.67|74L5161.  1.05|74386 078 74C163
7485 74L5162. 105745112 078|74c164.
7486 74L$163. . 105745113 0.78]74C165.
7489 7415164, 115745114 0.78 | 74C173
7430 74LS160.  1.45(745132 0.95 |74C174
7491 . 7415169, . 1.45 745133 0.48 74C175,
7492 . 74LS170.  1.BD|748134 0.48 | 74C192
7493 0.43|74LS00. . $0.34(74LS173. . 1.33|745136 0.59 | 74C193
7494 0.65 [74LS01. . .034|74LS174. . . 1.20 (745138 097 [74C195.
7495 065 | 74L502 0.34(74LS175.  0.89 (745139 1.90 | 74C200.
7496 0.65 |74LS03. 0.34|74LS161. 250 (745140 0.57|74C221
7497 290 |74L504 0.36(74L5190.  1.25| 745151 1.55 | 74C901
74107 034 |74LS05. 0.38|74L$191  1.25745153 260 | 74C902.
74109 0.45 174L508 036|74L5192  1.15]745157 0.95 | 74C903.
74121 .34 |74L509. 036[74L5193.  1.15 (745158 1.6574Cg04. .
74122 039 |74LS10 0.34|74LS194 135745174 190 | 74C905.
74123 0.58 1741511 03l7aus195 135785175, 1.75 | 14c906.

. $3.35 [ 74C907. . . $0.75] 4089 . $2.75 [LM741CH  $D55
. .2.16 | 74908, 1.19 | 4093 099 [LM748CN . 0.35 |
.3.95|74C909 . . .2.15|4099 210 [LM1458N . 058
4.55 | 74C910. . . 6.00 | 4503 098 | LM1496N . . 0.69 the Poweraces,
115 74C918. | 1.45(4507 . 6.99 [LM1889N ., 225
145 74c918 149 4508 . 3.00 [LM211IN .. 155
1.45{74C925. . 7.80(4510 115 {MC1357P . 155
2.75]74c926. .. .7.80 4511 1.25 [MC1456P1. 035
3.90|74C927. 7.80| 4512 1.25 [MC1486P1, 095
4.35(74c928 7.80| 4516 1.22 |MC1456CY . 0.95
5.70 4518 1.15 | MC1458P1. . 0.58 . 2
2.00 - 4519 0.62 |MC1496L . . 0.69 products for wire wrapping,
2.30 4520 115 |MC1709CP1 0.28
3,45 | 4000 $0.35| 4527 1.67 | MC1710CP, , 0.29
1.35 { 4001 0.35|4528 150 {MC1711CP. 039 ) I
1954002 035 4530 135|MC1741CG .0.35 | tools, wire dispensers,
3.40 | 4008 1.19 | 4556 0.89 | MC1748CP1 035
5.00 | 4007 0.35| 4556 1.09|MC4741CP 125
160 | 4008 105 4582 1.09 | MC7805CT . 1.20
5.95 (4009 . 0484702 7.10 | MC7BOBCT  1.20
155|4010 . 0.49/ a703 8.25 | MCTB0BCT 120
2565|4011 0.35{4704 7.30 | MC7812CT 120
4012 0.35 | 4705 9.26 | MC7815CT . 1.20
4013 0.48 4706 9.75 | MC7824CT 120
a014 . 1.05 (4720 6.95 [ MC78M12CT 0 77
$0.34| 4015 1.05( 4723 1.50 | MC75451p. , 0.50
0344016 0534724 1.50 | MC75492P. 052
03514017 107} 4725 3.95 |MLM311P1 .0.85
035 4018 1,07 40014 1.10 | MLM324P ., 0,75 A
0 34| 4019 0.49| a008s5 1.69 | MLMS65CP . 1.20 Mil-Grade resistors manufactured by
090 4020 113 40098 069 |NSSS8V 058
0.34| 4021 1.13| 40106 .0.90|NS596A . . . 0.69
0.34|4022 1.05( 40160 1.17|N5233A . . . 066
0344023 0.35 | 40161 L117|NESO1A 600
100| 4024 0.79 40162 1.17| NE526A . . . 6.00
127|402 0.35(40163 1.7 |NES31V . . .3.90
0.71| 4027 06940174 115| NESSOA . . 1.00
0.71| 4028 . NESS5Y 0.3
0.71| 4029 NES56A . . .0.90
1.45| 4030 NESGOB . .2.50
1.45| 4031 NESBSA . 1.20
0.49|4034 NES66V . . 1.50
3.95 (4035 : NESB7V . . 098
1.10| 4040 k SES40L 6.00
110 4041 K SN75451P . . 050
1.30 | 4042 0.99| 754518TC. $0.50 | SN75492N. . 0.52
0.69 | 4043 0.89(75492PC. . . 0.52| ULN2111A 156
235 | 4044 0.89 | DS75492N. . 0.52| wA311TC . 0886
300 | 4046 1.79|LM31IN . 0.85{uAd24PC. . .0.75
2065|4047 199{LM311v . . . 0.85]| uAS56TC . .0.35
117| 4048 095 |LM324N. . 0.75]uAS56PC . .0.90
117 a4 0.49|LM340T 5 . 1.20|uA709CV . 0.28 S 2500-5 99.99
117}4060 0.55 | LM340T.6 . 1.20| vA709TC . . 0.28 S 10000-3499 99
1.17| 4051 119[LM340T-8. . 1.20 | uA710CA . . 0.29 S 500.00-3999 99
117] 4062 119[LM34DT-12 . 120 (uA?10C. 029 $1000.00 ana Up
1.17| 4083 1,19 [LM340T-15 . 1.20| vA?11CA . 0.39
1.29 | 4060 1.49 | LM340T.24 . t 20| bA711PC. . . 0.39
115{4066 0.78 | LM342P-12 . 0.77|uA733PC. . 066
1.15| 4068 0.39|LMI4BN . 1.25|uA241CT | 035 INTERNATIDNAL
137 4069 0.35|LM3BON . . 0.95|uA741HC 035
1374070 0.49|LM3B2N. . 1.60|uA748CY . 035
1147|4071 0.35 | LMSS5CN  0.35 | uA748TC . .0.35
750 (4073 0.35 | LMSSGCN . . 0.90 | uA1458CTC 058
189(4075 .. . 0.35|LMSG6CN . 120 [uA2136PC. 155
0.48| 4076 1.29 | LMSGBCN . 1.50 | uA7805UC.  1.20
0.48 | 4077 0.69 | LMS67CN . . 0.98 | yA7B06UC. . 1.20
0794078 0.45 | LM709CN-8 028 [uaTBOBUC .1 20 P. O. BOX 1837
0.79( 4081 035|LM?710CN . 0.29 |uA7812UC. . 1.20
6.00 | 4085 0.79 | LM711CN . . 0.39 |uA7B150C. 120 COLUMBIA, MO
075 4086 079/ Lm733cN . . 066 [uaTB24UC 120

The entire range of 5% and 10%, % and % watt, type RCR
Alten-Bradley and
Stsckpole is available from 1.C.C. The established reliability
levels of 0.01% (Orange fifth band} — 0.001% (Yellow fifth
band) failures per thousand hours of operation at 50% rated
wattage is your assurance of trouble-free circuit performance.

Pre-Cut and Pre-Stripped {17 from each end)
No. AWG 30 wrapping wire in ten colors (Blk,
Brn, Red, Org, Yel, Grn, Blue, Vio, Gry, and
Wht) and in fifteen different lengths from 17
to 15” in four packages (50, 100, 500, and
1000} are available for low cost, yet fast and
reliable circuit and back-panel wriring.

DISCOUNT | 1 your Merchandise Total 15 between
NET $ 499

LESS 5%
LESS 10%
LESS 15%

The above chacges mclude your chorce of
shipping in U S wia First Class Madl or UPS

COMPONENTS

65203

PHONE: (J14) 474-9483

JANUARY 1981
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ELEFECTRONICS

WORILID

Personal Electronics News

116

FIVEFOLD GROWTH IN TELECOMMUNICATIONS is expected by the end of the century, ac-
cording to NASA studies conducted by IT&T and Western Union. Demand for conventional
voice services (message-toll and private-line traffic) will predominate, and as much as 25% of
all long-distance voice traffic may be carried by satellite, as well as half of all data and video
traffic. To meet the demand, satellites with higher capacities and capable of operating in the
20/30-GHz band will be required. This Ka band would provide a frequency range five times that
allocated to communications satellites now in use.

MOVIES ARE #1 FOR PRERECORDED video programming, according to a “Home Video Re-
cording and Playback Equipment” report from Venture Development Corp. New and classic
movies received the highest ratings in a recent study, drawing 66.5% and 50.2% interest,
respectively. Between one-fifth and one-third of those polled expressed interest in PBS series
and specials (31.6% ), educational courses (24.2% ), plays and dramatic specials (23.4% )
sports events (3% ), and old TV series (22.4% ). Do-it-yourself programs that would make the
most of the video disk’s special freeze-frame, reverse, and random-access features ranked
modestly (15.9%). At the bottom of the list were children’s programs (9.9% ), sports lessons
(8.3% ), and foreign-language movies (8.1%).

oy MICROPROCESSOR CONTROL OF POWER TOOLS has come to the
w consumer market with Black & Decker’'s new $180 Model 9413 “elec-
. . tronic” drill press. Supplementing the microprocessor are a touch-
2 g sensitive keyboard and LED numeric display. The microprocessor per-
i vy forms a number of functions: maintains the selected ( via the keyboard)

@ 5 speed under varying drilling loads; keeps track of drilling depth, up-
dating the display in 0.020" increments; gradually changes speed
" 4 . electronically to prevent the work piece from being jolted; remembers
X d and displays the last speed used when drilling is done; flashes “LOAD"”
. N o on the display when incorrect drilling speed and pressure are used for

T e ." - - = prolonged drilling periods; and shuts off the drill when excessive loads
b are suddenly encountered.

POLICE OFFICER SAFETY can be increased with a device developed by Antenna Specialists.
Rescu™ Emergency Location Alerting System enables a mobile-radio-equipped officer to call
for help when he's not in his vehicle. In an emergency, the officer presses a button on his
compact belt-worn actuator to send an emergency alert and a repeat of his last exact-location
voice message via the vehicle’s radio to the despatcher. The system also automatically triggers
ifthe officer wearing the actuator falls orlies prone. The system is currently being evaluated by
a number of law-enforcement agencies across the country.

BRITAIN PLANS TO LEGALIZE CB RADIO, perhaps within a year. The “open-channel” CB
system proposed by the British Home Office calls for an operating frequency of about 900 MHz
and range of 10 miles in open country to minimize interference with TV and other radio
services. Supporters of a national CB service, however, criticize selection of 900 MHz on the
grounds that transceivers designed for this range would have to cost about $800 each, thus
restricting the market. The National Committee for the Legalization of CB Radio is lobbying for
the 41-t0-47-MHz band, estimating that a transceiver designed to operate in this band would
sell for $350 to $425 and make it possible for more enthusiasts to use the new CB service.

FCC MAY UPGRADE LOW-POWER TV TRANSMITTERS known as “translators” to “minista-
tion” status. The proposal, made in September, would give the new service the authority to
originate programming. Under the proposal, ministations would be allowed to operate on any
vhf or uhf channel that will not interfere with full-service stations. To give the new service a
competitive edge, power would be increased from 1 watt to 10 watts on vhfand from 100 watts
to 1 kW on uhf. There would be no minimum number of operating hours set, and program
origination would be optional. Only one ministation would be permitted per market. Major TV
networks would be barred from ownership, while cable-TV operators would have to restrict
ownership of ministations to locations outside their franchise areas.

POPULAR ELECTRONICS
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We've just lowered the
price of admuission.

Your ticket to a live performance just became  theater, concert hall, and auditorium —the Koss
even more affordable. Because the Koss K/4DS ~ K/4DS Digital Delay System offers the most
Digital Delay System with built-in amplifier and ~ life-like and realistic portrayal of a live performance
matching ambience speakers now has you've ever heard. Ask your audio
a suggested retail price of just dealer for a live demonstration, or
$459. Now that should really write ¢/o Virginia Lamm, for
be music to your ears! Not since more information on the
the intrcduction of stereo has K/4DS or other famous Koss
a product so dramatica]ly stereophone and loudspeaker
increased the listening enjoy- products. Now that the price
ment of recorded music. With of admission 1s so low, you
four Computerized won't want to miss
ideal environment the missing lmk in
selections—club, stereo.

Suggested retail $459
© Koss Zorp. 1980

BKDSS KA4DS bt DELY SYSTEM

KOSS K/4DS Digital Delay System
hearing is believing

KOS$SS CORPORATION, 4129 N Port washington Ave Milwaukee wisconsin 53212 InternationalHeadquarters Milwaukee facilities Canada - France - Germany - ireland
CIRCLE NO. 33 ON FREE INFORMATION CARD
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MNIGHT #9 SENTRY

OFF

lian em—_—

Listed

Someone's always home when the

ON

Night Sentry Timer is on duty.

Night Sentry puts
electronic timed lighting
control where it belongs:
on the wall...

Most home security experts agree that
one of the most effective deterrents to in-
truders and burglars is lighting that
creates the "lived-in" look while youre
away. Now the new Dynascan Night Sen-
try enables you to easily achieve that
lived-in look. Using a micro-computer
that does the work of more than 10,000
transistors, 1t provides automatic control
of indoor or outdoor light fixtures, includ-
ing porch, post, kitchen, bathroom, and
bedroom lights.

The amazing micro-computer's ‘mem-
ory" permits automatic self-programming
(just use the Night Sentry as a conven-
tionel light-switch—after 24 hours, your
pattern of light use will be repeated daily
thereafter) You also can program it man-
ually in a matter of seconds! Up to 48
ON-OFF settings per 24-hour period are
possible. Instalis in minutes with only a
screwdriver.

Comparison Chart

NIGHT | OTHER
BEETURE SENTRY | TIMERS
1. Automatic programming YES NO
+—
2. Manual programming YES YES
‘3 Built-in
MICTOPIOCESSOr/MEemory TES NS
4 Solid-state reliability YES NO
. 5. Silent operation T
(no motor) YES_ NO
6. 48 "ON-OFF" selections YEs | \ooME
. o SOME
7. Vanable O_N—OFF times YES MODELS
8 Easy pushbutton overnide YES NO
9. Easy 2-wire 1nstallation YES NO
10. Fits any single or
muln_ple switch box s NG
11 Usable with most stan-
dard or decorator YES NO
switch plates
12. Attractive 'low-profile”
decorator styling YES NO
13 "Soft-start” triples
bulb hfe YES NO
14. Avallable in 3-way YES NO
model
15. Available 1n table model
with dimmer TS NO

CIRCLE NO. 59 ON FREE INFORMATION CARD
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Check these ‘“never-before-available'
features: No clock motor or gears to be-
come noisy; easy override of program to
use as conventional ON-OFF switch (no
fumbling behind or under furniture to lo-
cate an override button); built-in variabil-
ity of ON-OFF times to confuse intruders
or burglars "casing” your home; usable in
single or gang switch boxes; uses exist-
ing standard or decorator switch plates,
available in 3-way version. Also avail-
able: table top model for controlling
lamps plugged into wall outlets.

Visit your local hardware, home center,
or department store and see the new
Night Sentry. Suggested retail price
under $25.

NIGHT SENTRY

Timed Light Control

From the people who brought you
COBRA Radios and Cordless Telephones

Write for color brochure.

DYNASCAN
CORPORATION
6460 W. Cortland St.,, Chicago, IL 60635
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