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Build a versatile light sequencer Rating videotape performance
Ingide the RCA videodisc player Adding sensors to your rebot
Solid-state devices for 100 GHz sony’s unique new headphones

Access the dial-up
software networks
with your computer
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Handtools for electronics?
) Get’em from Cooper.
k" The Cooper range is truly phenomenal.
For example, there are 38 patterns
of pliers alone —inciuding 13 genuine “miniatures”
Cooper handtools are precision-made to exacting
tolerances. They're rugged and longlasting.
Most important of all, they’re designed specifically to do the
jobs you do. Individual tools and kits are at your distributor’s now.
Go and see them!
M.

rom Cooper The Toolmalke:
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COOPER | BOKER®CRESCENT "LUFKIN"NICHOLSON"PLUMB* WELLER ‘ WISS  XCELITE
INDUSTRIES | 0. Box 728, Apex, North Carolina 27502, Tel: (919) 362-7510 Telex: 579497
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Educator, Entertainer, Accountant.

Your Challenger
Personal Computer.

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

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

of programs for a broad range of
personal, home, educational and
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

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

Entertainment

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

www americanradiohistorv com

Accounting

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

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

And more:

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

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

Ohio 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.

a MA- 4 Company
1333 SOUTH CHILLICOTHE ROAD
AURORA, OH 44202  (216) 831-5600
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Light-torque rotary switches

make the LM-3.5A DMM as
easy to operate as it is to carry.

& @ MODEL LM-35A

Hi
vac "% me 100
ACmA 10

DCmA 1

OFE
AQ 4

1000 .

i

On a benchtop or a belt, over a shoulder or in a tool kit, the LM 3.5A DMM, and its LCD counterpart,

the LM-350, are ready to go when you are.

Convenience. That's the key to Non-
Linear Systems’ best-selling LM-3.5A.
A high-performance, competitively-
priced, all-purpose mini DMM. Conven-
ience from light-torque rotary switches.
So operation’s a cinch. Convenience
from bold, bright LEDs. For instant,
accurate, numeric answers. Unlike
some competitive meters, the LM-3.5A
features both vertical and horizontal
readings. And an optional leather carry-
ing case with belt loops and shoulder
strap assures hands-free operation.

At 9.2 oz., the LM-3.5A is portability
at its best. There's more. The LM-3.5A
is a 3% -digit DMM. Features 2,000
counts per range — 100% over-ranging.
Result? Increased accuracy and reso-
lution between readings of 999-2,000.
It also reduces the amount of range
shifting when measuring near 1,000.

Troubleshooters swear by it. Repair-
men find the LM-3.5A works wonders
on tvs, business machines, even cam-
eras. Checks all quiescent AC and DC
voltage values. Spots current drains.
Measures the resistance of suspect
components. Quickly and precisely.

Other DMMs to match your needs.
The LM-3.54 is just one in a full series
of 3 to 4-digit DMMs. If you need LCD
convenience for measurements out-
doors, we market the LM-350,among
others. You don't pay for true RMS
capabilities you don't need. But if you
do need true RMS readings, Non-Linear
Systems can oblige.

FM-7. The bantam frequency meter.
Portability teams with performance in
the FM-7. The smallest, 7-digit, 60-
MHz battery or AC line-operated instru-
ment available.

LM-3.5A at a glance.

DC Volts 1 to 1,000, 4 ranges

AC Volts 1 to 750, 4 ranges

Kilohms 1 to 10000, 5 ranges

AC/DC Current 1 mAto 1A 4 ranges

Polarity Selection Automatic

Readout 0.3" Red LED

Size 19"Hx27"Wx 40" D

Weight 9.2 oz (batteries installed)

Power 3 type AA rechargeable
Nicad batteries and charger

Price $165.85

LT-3 Digital Temp Meter. Featuring
0.1° resolution and high accuracy, the
3Ve-digit, 2,000 count full scale LT-3 is
indispensable for home or industry.
Checks everything from thermostats to
appliances. Even monitors critical
operations like photoprocessing and
electroplating.

The LT-3 can be supplied with any
of eight thermistor and RTD temp
sensors to read ranges of 0-100°C,
32-199.9°F, or 0-199°C or E

Work outdoors? Then the LT-31
(LCD format) is the ticket.

Operator convenience is the key to our line of frequency and temperature meters, too. Pictured left to
right, SC-5 prescaler, FM-7 frequency meter, LED format LT-3 digital temp meter, and its LCD cousin,
the LT-31. Top, the MLB-1 digital logic probe.

Hobbyists, radio and tv studios,
phone companies and the military all
depend on the versatile FM-7. Whether
the job calls for calibrating fixed, vari-
able frequency or voltage-controlled
oscillators, checking flowmeters, high-
speed photocell counters, or setting
the IF or heterodyne frequency in com-
munications equipment, the FM-7 is a
standout performer.

SC-5 Prescaler. Top range booster.
This 512-MHz, battery or AC line-oper-
ated prescaler was developed to extend
the frequency range of the FM-7 from
60 to 512 MHz. Adapts to most other
frequency meters, too.

Get the word on us. We offer a full
lineup of convenient, competitively-
priced products. From DMMs, fre-
quency and temp meters to miniscopes
and DPMs.

For further technical information or
the names of your nearest distributors,
contact Non-Linear Systems Inc.,
533 Stevens Ave., Solana Beach, CA
92705. Telephone (714) 755-1134.
TWX 910-322-1132.

Non-Linear Systems, Inc.
Specialists in the

science of staying ahead.

© 1981 Non-Linear Systemns, Inc
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SPECIAL FEATURE 64

INSIDE RCA'S VIDEODISC PLAYER
How the CED system processes the audio portion of the
signal. Chester H. Lawrence

BUILD THIS 39

47

57

$60 MODEM
Give your computer a telephone interface. There's a lot
waiting for it at the other end of the line. Robert Ward

LUMITRON-4 LIGHT SEQUENCER
A four-channel light controller that will put many commercial
disco installations to shame. David L. Holmes

UNICORN-1 ROBOT
Give your robot the senses of sight and touch.
James A. Gupton, Jr.

TECHNOLOGY 4

16

43

68

LOOKING AHEAD
Tomorrow's news today. David Lachenbruch

SATELLITE TV NEWS
The tatest happenings in an exciting new industry.
Gary H. Arlen

SOLID-STATE MICROWAVE DEVICES
Semiconductors that operate in the gigaherz range are now
available. Here's how they operate. Joseph J. Carr

HOBBY CORNER
A new self-study course. Earl “Doc” Savage, K4SDS

COMPUTERS &1

COMPUTER SPEECH-RECOGNITION
What's involved in getting computers to understand the
spoken word. Martin Bradley Weinstein

VIDEO 54

82

83

CHOOSING THE RIGHT VIDEOTAPE
All videotapes are not the same. Here's what to look for when
choosing one for your recorder. Len Feldman

SERVICE CLINIC
An open mind is a valuable tool. Jack Darr

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

RADIO 74

COMMUNICATIONS CORNER
More about cordless phones. Herb Friedman

AUDIO 51

NEW GENERATION OF STEREO HEADPHONES
How those lightweight headphones can produce such
amazing sound. Len Feldman

EQUIPMENT 32
REPORTS 33

34

35

36

Triplett Model 7000 Frequency Counter
Hickock Model MX 333 Universal DMM
Radio Shack Model 42-3019 Sound-Level Meter

McKay Dymek Model 33C General Coverage
Communications Receiver

Moody Tools Model MMK6 Master Kit

DEPARTMENTS 14
110
88
14
m
22

Advertising and Sales Offices 87 Market Center
Advertising Index 85 New Lit
Computer Market Center 72 New Products
Editorial 77 Stereo Products
Free Information Card 6 What's News
Letters

ON THE COVER

There are many things your
computer can do when it can
communicate with other com-
puters. This modem—that you
can build for under $60—will
allow your computer to use the
telephone to interact with com-
puters all over the country. The
project begins on page 39.

\/ i
SOLID-STATE MICROWAVE DEVICES are
vital to our efficient use of the upper end of
the RF spectrum. A history of these devices,

along with a description of how they func-
tion, starts on page 43.

IR

um

-

RELATIVE LEVEL-80
-

| S —— -
0y [ " u 1] w T . as
#REQUERCY-un:

A FREQUENTLY OVERLOOKED part of a
videotape system is the tape itself. To find
out what qualities you should be looking
for, turn to page 54.

Radio-Electronics, (ISSN 0033-7862) Published monthly
by Gernsback Publications, Inc., 200 Park Avenue South,
New York, NY 10003. Second-Class Postage Paid at
New York, N.Y. and additional mailing offices. One-year
subscription rate: U.S.A. and U.S. possessions, $13.00,
Canada, $16.00. Other countries, $21.50. Single copies
$1.25. © 1980 by Gernsback Publications, Inc. All rights
reserved. Printed in U.S.A.

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

A stamped self-addressed envelope must accompany
all submitted manuscripts and/or artwork or photo-
graphs if their return is desired should they be rejected.
We disclaim any responsibility for the loss or damage of
manuscripts and/or artwork or photographs while in
our possession or otherwise.

As a service to readers, Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments.
Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper
functioning of reader-built projects based upon or from plans or information published in this magazine.
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METAL
VIDEOTAPE

VIDEO VS.
SUPER 8

‘PARTICIPATIVE’
DISC

JAPAN VIDEODISC
PLANT

New recording tapes are being developed in Japan which promise to lead to more compact
formats that could replace Beta and VHS as home VCR standards. Fuji’s two new metal-particle
videotapes, mentioned in this column last month, are now being studied by Japanese equipment
makers. Fuji says its MV metal tape could make the recording of an hour’s programming on a
tape possible, using a package with the same area as a C60 audio cassette; or, if a tape with a
thinner backing were used, it could get two hours in—in the size of an audio cassette. A new
evaporated cobalt-metal VV lubricated tape can cut tape usage in half again—providing four
hours of recording in audio cassette size. Change the tape width from Y inch to /s inch and it
can accommodate eight hours, still in a shirtpocket-sized cassette.

Although VCR manufacturers have been proposing new mini recorders primarily for forth-
coming camera/VCR combinations with relatively short recording time, developments such as
Fuji’s should hasten the day when mini-tapes take over the entire home VCR field, and when
video recorders are as ubiquitous as audio recorders are today.

Note: Due for testing by video-recorder manufacturers are several brands of thinner-based
tapes in the standard VHS configuration which will soon make possible a T-180 cassette that can
record and play for a full eight hours on standard multi-speed VHS machines.

The super-8 home movie business is hurting, and declining each year. It’s difficult to determine
whether that is the influence of videotape, but it’s certain that Japan’s major movie camera
makers are going video. Canon’s planned move into portable video recording, reported in this
space last month, won’t be- the only one. At the recent Japan Camera Show, other leading
manufacturers were staking their claims to the video field. Elmo said it would introduce its own
home-video camera with a %s-inch pickup tube later this year, and is working with a large
electronics manufacturer on a portable mini-VCR.

Chinon said it had developed a video camera with a pickup tube smaller than %s-inch, probably
for introduction next year, but doesn’t see the development of a practical one-piece camera/
VCR for three or four years. Sankyo is also working on a home-video camera, and since it is a
major supplier of tape-recording heads and micro-motors for VCR’s, it can be assumed to be
developing a video recorder as well. Canon, Chinon, and Sankyo also supply lenses to video
camera makers. Eastman Kodak is also believed to have a home video project under way.

The first home videodisc to utilize the potential of the LaserVision optical system fully (Magna-
vox and Pioneer players) is Optical Programming Associates’ new “First National Kidisc,”
designed to provide hours of fun for children aged 5 to 10. Although the single-sided disc runs
only 27 minutes if played straight through, this “participative” record becomes an ideal rainy-
day companion for kids when used with the optical system’s special controls—such as rancom-
access, stop-motion, frame advance, reverse, and dual soundtracks. One segment shows step-
by-step examples of how to make a wide variety of paper airplanes which children can follow and
emulate at their own pace by using the stop-motion control. Another gives instructions in how to
dance the Irish jig with the teacher’s verbal explanations on one soundtrack, the music on the
other. The two tracks can be played separately or together. Another segment, which actually
would take less than four seconds to play straight through, gives 101 jokes and riddles for
on-screen reading at the child’s own pace. Making a water-glass xylophone with selections to
play by number, an airplane ride (which can be run forward, backwards, or speeded up for fun),
knot-tying, and a trip to the zoo are among the 25 sequences on this single disc—each one of
which can be called up immediately via random-access indexing. “Kidisc” retails for $19.95.

Also in videodiscs, Sharp Electronics announced that it will offer players in the VHD format
developed by JVC and now embraced by Matsushita (Panasonic and Quasar), GE and Thorn
EMI. Sharp was mistakenly listed here last month as having adopted the RCA-developed CED
system for the U.S. market.

Although almost all optical videodiscs are currently being mastered and pressed in DiscoVision
Associates’ plant in Costa Mesa, CA, that facility will be dwarfed by the new optical-disc plant
being activated in Japan by Universal Pioneer, expected to have capacity for pressing 5,000,000
discs annually next year. Universal Pioneer is owned jointly by DiscoVision (in turn owned by
IBM and MCA) and Pioneer Electronics of Japan. The facility will press discs for the American
market as well as for Japan and other countries. Other optical disc plants are being built by
Philips in England, Sony in Japan and 3M in St. Paul, MN.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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“Here’s fgreat

news for
electronics
enthusiasts on
small budgets.

Now you can
take home

a Fluke DMM
for $12.5.”

*Suggested U.S. list price

CIRCLE 37 ON
FREE INFORMATION CARD

Whether vou're just starting out
in electronics or moving up from an
analog VOM to a digital multimeter.
vou'll be smart to maxe sure that
vou're getting yvour money's worth.

In vour search tor a basic-
performance DMM, Le sure to
consider the new D 80 from Fluke.
Priced at only $1257 this dependable
six-function handhield DMM s
available now at select electronics
supply stores throughout the US.

The D 800 offers 0.57% basic de
accuracy (five times better than
analog voltmeters), a razor-sharp bo-
chigit LCD readout. unsurpassed
overload protection, and true,
one-hand operation,

"'. 2

It vour dealer doesn’t carry Series D

This hard-working basic
measurement nmultimeter is designed
from the inside out for long life and
reliability. All D 800 specifications
are traceable to the National Bureau
of Standards.

As part of Fluke's new Series D)
line of low—cost digital multimeters,
the D 800 carries a limited one-vear
parts and labor warranty and comes
complete with the battery, and
safety-designed test leads.

Ask vour supplier about the
D 8X). then compare it feature-for-
feature with any other low-cost
DMNM. You'll find that for only $1257
there's never been niore multimeter
than the new D 800 from [Fluke.

Multimeters vet, call this number. We'll be
happy to tell vou who does. 1-800-426-9182

AMMW Aameri
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From the world

leader in DMM’s.
Now we've designed
one for you.
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what's news

Automobile instrument board
to be completely electronic

A prototype automobile instrument-pan-
el, using only a new vehicular CRT for all
display functions, was demonstrated by
Zenith at the recent Society of Automotive
Engineers {(SAE) conference in Detroit.

The display is based on a new cathode-
ray tube (the Zenith V-CRT) a 5-inch long,
110-degree deflection type designed for
vehicular operation. Its peak brightness is
ten times that of an entertainment tube, for
reading in bright sunlight; the spot size is
less than a-quarter as large, and it has oth-
er design differences because of its special
application.

The new system permits display of such
operating data as speed, fuel, coolant lev-
els and temperature and oil pressure, as
well as time, turn signals, headlights, etc.,
in six colors, when used with the proper
filters.

On push-button command, the V-CRT
monitor can also display such data as
miles-to-empty, estimated time of arrival,
maps, travel information, and various diag-
nostic and service information.

Features that make the new system par-
ticularly interesting to automotive design-
ers are the small number of interconnec-
tions required: only horizontal, vertical, vid-
eo, power, and ground. Also, software con-
trol makes it possible to modify the display,

if expedient, for annual model changes or
to add other displays, without mechanical
changes other than adding appropriate
transducers for additional functions.

The total display is 3 inches high, 8
inches wide, and slightly less than 8 inches
deep.

Help-for-the-handicapped
contest

A contest for ideas and inventions
through which personal computing may
help the handicapped is being sponsored
by grants from Radio Shack and the Na-
tional Science Foundation. The awards in-
clude a $10,000 Grand Prize given by
Radio Shack, TRS-80 computer systems,
and other cash and equipment prizes.

Among the categories that will be con-
sidered by the judges are computer-based
aids for the blind, deaf, or mentally re-
tarded; for individuals with learning disabil-
ities or with neurological or neuromuscular
conditions, and for those with physical (or-
thopedic, etc.) disabilities.

Contestants have until June 30, 1981, to
submit their entries. Additional informa-
tion, including a descriptive flyer and con-
test application, is available from Personal
Computing to Aid the Handicapped, Johns
Hopkins University, P.O. Box 670, Laurel,
MD 20810, or from Radio Shack stores and
computer centers.
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NEW AUTOMOBILE INSTRUMENT PANEL DISPLAY, Zenith’s V-CRT, uses a cathode-ray tube to
display all information, instead of electro-mechanical meters or gauges.

British Audio Pioneer passes

P.G.A.H. (Paul Gustavus Adolphus Hel-
mut) Voigt, early developer of electronic
phonograph recording apparatus, died in
his sleep February 9, 1981, at his home in
Brighton, Ontario. He was 79 years old.

As an undergraduate student, Voigt
gained some reputation in radio design.
After leaving college, he joined Edison Bell
Works, manufacturers of phonographs and
records, in 1922. He was to assist in setting -
up a radio section of the business, which
the owners felt might be threatened by the
new art.

While working with radio, Voigt realized
that if recording artists could use the new
microphones and amplifiers of radio in-
stead of singing into trumpets, phonograph
records might be improved greatly. He
experimented with new electronic tech-
niques, designing microphones, amplifiers,
transformers, cutters, pick-ups, and moni-
toring loudspeakers, and used them to pro-
duce completely electronic records. His
recording system was in commercial use by
1926, and in 1927 he went on a recording
expedition, recording over 600 items with
the new apparatus.

When Edison Bell went down in the
depression, Voigt started his own business.
He had developed an excellent laboratory
speaker (the Tractrix horn, named after its
curve of expansion) in his recording work.
‘With a mouth four feet square, it was
unsuitable for home use; but the new talk-
ing movies gave him an excellent market
for a time. Meanwhile, he quartered the
speaker longitudinally to reduce it to home
size. That, with a few other modifications,
resulted in the famous Voigt-Lowther cor-
ner speaker.

World War 1l struck a serious blow to the
company, and Voigt went to Canada in
1950. He spent the rest of his life in various
activities, including nearly ten years with
the Canadian government’s radio section,
chiefly in anti-interference work.

Two RCA units join forces
to make and sell videodiscs

RCA SelectaVisionand RCA Records will
develop and produce original music video-
discs for use with the RCA VideoDisc sys-
tem, report RCA executive vice president
Herbert Schlosser and Robert Summer,
president of RCA Records. Specific video-
music projects will be announced as agree-
ments are made.

RCA Records has been producing, or co-
producing, video projects for cable TV, pay
television, and record retail outlets for sev-
eral years. SelectaVision will be responsi-
ble for developing the program catalog for
the company’s videodisc system and for
marketing the discs.

continued on page 12
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Rickerson Returns

A print by a famous American space-age artist offers
you a chance to help launch the AMSAT satellite.

The response was great. A few months ago
JS&A offered a limited edition print by Amer-
ican artist, Mark Rickerson, in a similar style to
the print shown above.

THE SUCCESS
There were only 300 prints available.
Although we expected to get more orders than
we had prints, we did not expect the several
thousand responses we eventually received.

THE FAILURE

Another famous program, however, was not
successful. A satellite, built by world amateur
radio operators in 1980 and placed on a
European rocket, crashed into the ocean
almost immediately after take-off. The AMSAT
satellite and the rocket were lost, along with
the hopes of amateurs who had worked for
years building their satellite.

The JS&A program was a success. But
JS&A'’s program and the AMSAT failure have
something in common —a great opportunity for
the public. Let us explain.

AMSAT was a private venture based strictly
on donations. No government money was
used. In addition to the thousands of man
hours contributed by amateurs world-wide,
there was a total of $250,000 raised to buy
materials.

Why do amateurs even need a satellite?
Amateurs or ham radio operators (not to be
confused with citizen band operators) are
always the first on a scene in a major disaster.
During the ltalian earthquake, for example,
amateurs were first to direct relief efforts.

But occasionally a disturbance in the iono-
sphere will interrupt this communication and
render all radio communications inoperative,
as was the case in the Alaskan earthquake.
That's only one of the many reasons for

AMSAT —positive communications in times of
emergencies and not dependent on the
ionosphere. JS&A thinks the venture deserves
the support of all Americans, and we are
providing our full financial and creative sup-
port to a program to help raise funds to build
and launch a new AMSAT satellite.

THE PROGRAM

JS&A commissioned Mark Rickerson to
paint "AMSAT"—a painting to be used exclu-
sively for this space effort. From this painting,
JS&A has arranged with Rickerson to produce
limited edition prints signed by the artist. JS&A
will contribute all prints and the full costs to
produce these prints to the program. Only the
cost to run the advertisement in a magazine
will be covered by the initial proceeds.

Each print has a 26” x 35” image size-on a
34" x 42" piece of museum-quality PH bal-
anced 100% rag content paper. The print will
be shipped in a well-protected circular card-
board double container. Your contribution of
$300 will also entitle you to a handsome certi-
ficate suitable for framing to acknowledge your
active participation in the new AMSAT launch.
A certificate of authenticity will also accom-
pany the print shouid you wish to sell or donate
it to someone in the future.

Each color of this multi-colored painting will
be faithfully reproduced in a special collotype
process utilizing a continuous tone printing
process, several printing plates and the artist's
supervision and approval to provide an almost
three dimensional reproduction.

Dr. Tom Clark, a NASA scientist and presi-
dent of the AMSAT organization, says, “We
need the cooperation of the American citizen
to make this program a success. | urge all
Americans to participate. Not only is the

www americanradiohistorv com

reproduction a beautiful piece of art, but the
contribution is to a very worthwhile cause. In
addition to its use during emergencies, we will
be using AMSAT for educational purposes to
train many of the potential young scientists in
our country.”

The edition will be limited to those who

subscribe before the deadline date of June 30,

1981. The publication you are reading has
helped us in this program by giving us a good
position in their magazine and allowing us
every available discount to keep the expense
of this program low.

To order, send your check or money order
for $300 made payable to AMSAT to DeptR A,
JS&A Group, Inc., One JS&A Plaza, North-
brook, lllinois 60062. If for any reason you are
not satisfied with your print, you may return it
anytime this year for a prompt and courteous
refund.

JS&A had a success with its limited edition
print program earlier this year. The AMSAT
program suffered a failure. Why not join with
us to make their launch a huge success?
Order your Rickerson AMSAT print, today.

JSOANN

DeptRA One JS&A Plaza
Northbrook, lll. 60062 (312) 564-7000
©JS&A Group, Inc.,1981
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Now NRI takes you inside
the new TRS-80 Model il
microcomputer totrainyou
at home as thenew breed
of computer specialist!

g NRI teams up with Radio Shack advanced
=
. technology to teach you how to use, program, and
service state-of-the-art microcomputers.
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It's no longer enough to be just a
programmer or a technician. With mi-
crocomputers moving into the fabric of
our lives (over 250,000 of the TRS-80™
alone have been sold), interdisciplinary
skills are demanded. And NRI can pre-
pare you with the first course of its kind,
covering the complete world of the
microcomputer.

Learn At Home in
Your Spare Time

With NRI training, the program-
mer gains practical knowledge of hard-
ware, enabling him to design simpler,
more effective programs. And, with ad-
vanced programming skills, the tech-
nician can test and debug systems
quickly and easilv.

Only NRI gives you both kinds
of training with the convenience of
home study. No classroom pressures, ¢
no night school, no gasoline wasted.
You learn at your convenience, at vour
own pace. Yet you're always backed
by the NRI staff and vour instructor,
answering questions, giving you gui-
dance, and available for special help
if you need it.

You Explore the New
TRS-80 Model I11
Inside and Out

NRI training is hands-on train-
ing, with practical experiments and de-
monstrations as the very foundation of

your knowledge. You don’t just program
your computer, you go inside it... watch
how circuits interact. .. interface with
other systems. .. gain a real insight into
its nature.

Training includes the new TRS-80
Model Il microcomputer, 6-function LCD
Beckman multi meter, and the NRI Discovery Lab
with hundreds of tests and experiments.

You also work with a precision
26-scale, 6-function LCD Beckman mul-
timeter featuring full portability and a
3Y> digit display. Using it along with the
exclusive NRI Discovery Lab and your
TRS-80, you perform over 60 separate
experiments in all. You learn how to
troubleshoot and gain greater under-
standing of the information
your tests give you.
-, Advanced
Technolo

Microcomputer Is
Yours to Keep

As part of your training,
NRI sends you the new, state-
of-the-art TRS-80 Model III micro-
computer. This functional unit is
complete with 65-key keyboard and 12”
display in one desk-top unit. It features

high-speed cassette loading, built-in
interface for parallel printer, and provi-
sions for optional disk drive. Its 4K RAM
is internally expandable to 16K or 48K
and its BASIC language is compatible
with most Model I software.

Along with your multimeter and
the NRI Discovery Lab, this latest
concept in advanced microcomput-
ers is yours to learn with, vours to
keep and use for your own personal
programs, business use, and other
applications.

Send for Free
Catalog...No

Salesman Will Call

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

,-*'-m-;_ and facts on other electronics courses
“.such as Complete Communications

with CB, TV and Audio Servicing,
interest areas in all.
bother you. Keep up with the latest

technology as vou learn on the world’s
most popular computer. If postcard has

been used, write to NRI Schools, 3939
Wisconsin Ave., Washington, D.C. 20016.

Education Center
. 3939 Wisconsin Ave.
"Hill | Washington, D.C. 20016

We'll train you for the good jobs.

NRI Schools
McGraw-Hill Continuing
chh

(TRS-80 is 2 trademark of the Radio Shack division of Tandy Corp.)
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continued from page 6

Speech synthesis evaluated
with two new TI kits

Texas Instruments has produced the first
two of a series of speech-synthesis evalua-
tion kits, the TMSK101 for evaluating the
performance of the TMS5100 speech-syn-
thesis chip for low-cost speech synthesis,
and the TMSK201 to evaluate the
TMS5200 chip, used tor higher-perfor-
mance speech applications. The TMSK201
kit permits the designer to evaluate TI's
voice-synthesis capability on microproces-
sor-based systems (8 or 16-bit) and mini-
computers.

The kit includes a TMS5200 voice-syn-
thesis processor and a TMS5232 erasable
programmable read-only memory
(EPROM). The EPROM is programmed with
a set of 35 items (32 words, two phrases,
and one tone) each individually coded,
using linear-predictive coding.

Linear-predictive coding (LPC) is a tech-
nique for analyzing and synthesizing human
speech from original speech by specifying
a time-varying, digital-filter model of the
vocal tract. The filter is then excited by
either periodic or random inputs corre-
sponding to voiced and unvoiced human
speech. Both the TMS5100 and TMS5200
combine LPC synthesis-capability with on-
chip digital-to-analog converters to convert
the filter output to an analog signal. In addi-
tion, the TMS5100 has an on-chip push-
pull amplifier for direct speaker-drive, fur-

ther reducing overall system costs.

The LPC technique provides the most
natural-sounding, highest-quality synthetic
speech available, and requires only 900-
1600 bits per second of speech (or 450 to
1000 bits per word). Key to the high-quality
voice synthesis of both of those kits is the
patented advanced-design lattice filter
within the TMS5100 and TMS5200. The fil-
ter is implemented with a single-stage,
integrated array-multiplier coupled to the
adder output. That provides a single mono-
lithic IC which generates up to 10,000
speech samples per second, accurately ap-
proximating the spectral energy of the orig-
inal speech.

Both kits come with the documentation
necessary for implementation into a variety
of applications. The kits are available now
at a unit cost of $140 from TI authorized
distributors.

U.S. will hold its lead
in electronic technology

Claims that Americans have grown *‘tim-
id”" in technology and innovation are inac-
curate, general manager of RCA Broadcast
Systems Stanley Basara told members of
the Raleigh, NC, Kiwanis Club at a recent
meeting. Blasting the assumption that the
rapid growth of some foreign technologies
may resuft in their overtaking us, he in-
sisted that the United States will remain the
world’s leader in technology.

SPEECH SYNTHESIS IC’S FROM TI

The high rate of development in some
countries is not cause for alarm, thinks Mr.
Basara. ““Anyone familiar with statistics
knows that growth generally starts strong
and tapers off as it gets older.”

One reason for what some see as timidity
is that American technology has learned
that new and better products will not nec-
essarily be successful on the commercial
market. Referring to RCA’s new videodisc
system as a successful innovation, he pre-
dicted that an electronic interpreter, capa-
ble of translating one language into anoth-
er, would also succeed. Other probably
successful innovations will be an electronic
position-locator for automobiles and nu-
merous new uses for home television in-
cluding video conferences, education,
home security, and electronic shopping.

Home-electronics users
want information services

The biggest change that Americans
would like to see in their homes in the '80’s,
a recent survey shows, is the development
of systems that will allow people to select
the information they want from a variety of
data bases. That could be done on their TV
sets or on separate computer terminals —
in much the same way that a travel agent or
stock broker can “‘call up” information for
his clients. Such a home-information sys-
tem could be used for a variety of func-
tions: comparison shopping, world and lo-
cal news, consumer reports, up-to-date
budgeting and tax information, educational
information, and medical and home health
services.

Nearly half of the persons sampled
wanted information systems to be two-way,
or interactive. That would allow them to use
their home computers for such additional
transactions as making airline and hotel
reservations, preparing tax returns, taking
courses, paying bills, ordering merchan-
dise, regulating lighting and heating in the
home, turning appliances and security sys-
tems on and off, arranging bank loans,
playing video games, participating in game
shows at home, or sending messages to
others who also have the system (an enor-
mously popular feature in the few areas
that already can provide that interactive
capability).

The survey, conducted jointly for a num-
ber of large electronics concerns by the
research firms of Dresner, Morris, and Tor-
torello; and Link, an electronic-media con-
sulting company, noted some concerns
about an interactive home-system particu-
larly with regard to a fear of “Big Broth-
er’’—that one’s privacy could be invaded.
Almost one third of those in the sample
were concerned about the possibility that
too much information might be recorded
about one person in one place. R-E
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THE
METER READER'S

AW.SPERRY GIVES YOU
A MEASURABLE ADVANTAGE
IN MEASURING
INSTRUMENTS

At A.W. Sperry we're contin-
ually broadening and refining
our instrument line to match
your job requirements. Some of
our best innovations have come from your sug-
gestions. That's why A.W. Sperry’s instruments
are safety-engineered and designed with your
needs in mind.

When you look at our line-up, you're looking at
what you've helped us to accomplish. We
appreciate the joint effort to make test

measurements easier and safer

or you. For quality testing
instruments, you'll find A.W.
Sperry’s job-matched “meter
reader’s meters” the preferred choice.

See the latest line-up in our Mini-Catalog.
For a free copy call your distributor or A.W.
Sperry Instruments Inc., 245 Marcus Blvd.,
Hauppauge, New York 11787, 800-645-5398
Toll-Free. (N.Y., Hawaii, Alaska call collect
516-231-7050).

A.W. SPERRY INSTRUMENTS INC.
The Measurable Advantage.

CIRCLE 28 ON FREE INFORMATION CARD
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editorial

Cable vs. TV-Set Makers

Talk about a battle between giants. Picture the battle lines being
drawn with Cable-TV companies on one side and TV-set manufac-
turers on the other. Among those set manufacturers are General
Electric, Magnavox, Panasonic, RCA, Sharp, and Zenith. On the
cable-TV company side are UA-Columbia, Viacom Communica-
tions, and other heavily-financed giant organizations.

What'’s the big hullabaloo about? It started when the set man-
ufacturers began introducing “‘cable-ready’” TV sets. Those receiv-
ers have tuners (with channel capacities ranging from 35 to 105
channels) that cover the cable channels without the need for a
cable-company-supplied converter. Of course, the cable company
must still run a cable to the customer’s house. The cable company
would charge the customer for the cable service, but—we hope—
would subtract the rental charge for the now unnecessary con-
verter. Another benefit the cable-ready sets provide the consumer
with is the ability to use the TV set’s remote control, a feature that is
rendered useless by the cable company’s external converter.

To emphasize the potential savings from a cable-ready TV, Sharp
Electronics surveyed the 15 top U.S. cable TV companies. They
found that an estimated $3.50 a month in savings could be passed
on to cable customers who own cable-ready TV sets. That comes to
$42 a year—no small amount to most consumers.

What has been the cable companies’ response to the cable-ready
sets? The president of the National Cable Television Association,
Tom Wheeler, sent a letter dated March 9 to the set manufacturers
listed above. In his letter, Mr. Wheeler points out that consumers are
being led to believe that they can circumvent the need to purchase
the cable service. Mr. Wheeler also states that the cable-ready sets
are often incompatible with existing cable systems.

In response, RCA said that they can’t be sure their cable-ready
sets would be compatible with any future cable systems, but that
their sets do work with any cable system in existence or planned.
RCA went on to say that “cable operators are trying to defeat our
efforts to supply cable-ready sets by making specific efforts to
transmit their signals outside the standard cable bands.”

Perhaps the strongest complaint of the cable-TV companies is
that the cable-ready TV sets often permit theft of premium pro-
grams. The vice president of engineering for UA-Columbia said that
the average person sees television as free. Many don’t see stealing
our signals as wrong-—many see it as an intellectual pursuit. Frank
Biss, of Viacom Communications, said, 'l don’t want my scrambled
signals in the home to antagonize the viewer. He might get curious
and defeat the system’'.

How will all this end? Only time will tell. But as usual in most of
those confrontations, it is you, the consumer, that is the pawn. You
should be the king. It's your dollars, and you should decide what you
are willing to spend them on—not simply settle for what’s available.
And, as previously stated, itis our opinion that consumers shouid be
allowed to purchase their own converters and decoders rather than
be forced to rent those devices from the cable companies. To pre-
vent customers from decoding scrambled signals, the cable com-
panies can install individual traps and prevent the scrambled sig-
nals from entering non-subscriber homes.

ART KLEIMAN

Managing Editor
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WD-759

- Full info LCD readout

+ 0.1% DCV accuracy

- Full mange hi-lo power ohms
- 10 emp. (ACE& DO)

- 100D VDC, 600 VAC

- Autc: polarity/zero

- Raised guard-edge case

« Tilt skand

Look at the exfra quality
VIZ gives you for $159.95

THINK OF PROTECTION.
Tough, impact-resistant case has
raised guard-edge, protecting unit

THINK OF PERFORMANCE.
With 0.1% DCV accuracy, VIZ 3%
DMMs perform as well in the lab as

or DC; minus or plus; and low battery.
THINK OF USE.
Easy-to-use range and function

in the field. Bright LCD readout—
settling speed is less than 1 second.
Full range hi-lo power ohms means

switches help avoid errors. Jacks or
standard %" dual plug centers. Unit
comes with tilt stand, deluxe probes

from damage if dropped on face.
Built-in fuse and spare easily
accessible from back.

extra accuracy in all your resistance and batteries. H.V. probe, AC adapter, WANT LED?
measurements. Readout window LED continuity probe and carrying WD-758 available with LED readout
shows: function (V, A, Q); value; AC case, optional. for $10 less.

VIZ bench DMMs P

Laboratory quality for bench or portable use. Battery or 6 394
AC power. Accuracy 0.1% DCV. 10 amp. AC or DC. Voltage
ranges 0.1 mV to 1000V AC & DC. Fully shielded metal
case. Long battery life. Deluxe test leads and AC adapter
supplied. Optional accessories; H.V. probe.

Handy handheld WD-747

Premium quality 3% DMM at low
prices. Side switches. 0.5" digits. Ac-
curacy 0.8% DCV. $89.95

VIZ reliability,. ——
VIZ is a 50 year-old company. Qur instru-
ments are fully warranted, parts and labor,

for a year. All items tested to NBS stand-
ards. We offer service and parts availa- s ke
bility for a minimum of ten years. Over 15

repair depotsin U.S.A. WD-762. LCD. $210 00

L Manual ranging. $26 5

Want full technical details and a demonstration? Call toll-free. 1-800-523-3696, for the VIZ distributor near you.

Q
5.5 I
5! F0BaT G8IRAE &

— ; i B == M ——

255.%

WD-761. LED.
Autoranging.

WD-760. LED.

Manual ranging. $1 99 85

WD-763. LCD.
Autoranging.

Look to VIZ for value, quality, availability.
Over 70 instruments in the line.
| VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144
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TELETEXT
SIGNALS ON
SATELLITE

INNOVATIVE
PROGRAMMERS

HIGH DEFINITION
TELEVISION

RADIO-ELECTRONICS

-
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At least three satellite signals are being used to transmit teletext—and several more such teletext
projects are in the works. Teletext is the words-and-graphics information service which is being
embraced by many major media companies, a technology which allows viewers to pick off data
transmitted within the vertical-blanking interval (usually lines 15 and 16) of the TV signal.

Satellite Syndicated Systems was the pioneer of such service, launching its “CableText”
service on Satcom | Transponder 6—the channel it uses to carry WTBS-TV. Using Zenith
Virtex equipment (a variation of the British teletext technology), SSS carries UPI and Reuters
news feeds to cable-TV systems. United Video is testing transmission of Dow Jones Cable News
to cable-TV systems using the vertical interval of its Satcom I transponder and employing
French Antiope technology. That test, incidentally, is the subject of hot debate since WGN, the
station that United Video retransmits, insists that the teletext bandwidth should remain the
property of the TV station itself. WGN is conducting its own teletext tests in Chicago and
wanted the signal sent via satellite to a cable system owned by the same company in New
Mexico; but United Video has been deleting WGN’s signal in order to insert its own teletext
data.

Meanwhile, TV Ontario, a Canadian TV station that has been experimenting with teletext
using Telidon format technology, successfully transmitted signals via Anik B direct broadcast
satellite in the 12/14-GHz band. The signals were encoded within standard TV broadcasts.

Teletext will be transmitted on a full satellite channel by Time Inc., in an experiment due to
get under way late this year. Time will use Telidon equipment, which has highly sophisticated
alpha-geometric graphics capability. The signal will be transmitted on one of the transponders
Time owns aboard Satcom I and other birds. The service, as yet unnamed, will include up to
2,500 pages of information arranged in about 20 “electronic magazines.” All data will be edited
and coordinated by a teletext team in New York and beamed to receivers at cable-TV systems,
where they will be sorted out for various channels.

Broadcasters as well as cable-TV programmers are continuing to develop novel ways to use
satellite facilities. You can never tell exactly what you'll find when flipping through the satellite
tuner—although some of the projects are announced well in advance. For example, starting in
September, Paramount TV (a subsidiary of the Hollywood studio) will begin beaming “Enter-
tainment Tonight™ to TV stations around the country. The show will be a video magazine
covering news about show business, running 30 minutes on weekdays, and a full hour on
Saturdays and Sundays (with the weekend editions including juicy highlights from the week’s
shows). “Entertainment Tonight™ will be beamed at about 3 or 4 p.m. on weekdays, in time for
airing at 7:30 p.m. on East Coast TV stations. Paramount, and its partners in the project (Taft
Broadcasting, Cox Broadcasting, Telerep) are still deciding which satellite to use for the trans-
mission—but it will probably be a Westar bird used by many TV stations.

Other examples of innovative satellite use abound: Wold Communications transmitted a
stereo simulcast of this year’s Grammy Awards show to about 60 FM-radio stations nationwide.
The live program, originating from New York’s Radio City Music Hall, was carried on the
CBS-TV network. Wold intercepted the CBS video signal and uplinked it to Westar II1, just to
give it the same time-delay as the audio signal which was distributed via satellite.

Many news programmers are also using satellites—beaming stories during afternoon hours
that are then used on evening newscasts. For example, Group-W TV stations transmit a one-
hour nightly “Newsfeed” to stations owned by the company and to other stations.

CBS has demonstrated its concept of “high definition™ television, an impressive technology
which includes 1125-line digital video, stereo sound, wide-screen TV and other features. Because
of the broad bandwidth of the signal needed to carry such programming—30 MHz—the
technology is ideally suited only to special applications, such as video in the 12/14-GHz satellite
range. CBS engineers admitted it will be five to ten years until all the refinements are made and
there will be problems introducing the service because of its technical incompatibility with
existing TV,

The technology also includes high-density digital videotape. The screen is in a wide 3 by 5
ratio format (compared to the 3:4 ratio of today’s TV screens). CBS brought together all the
necessary equipment “for one time only” during a recent demonstration in Washington. New
videotape devices were from Sony, video monitors from Matsushita, cameras from NHK (the
Japanese TV network), while audio and other equipment came from CBS’s labs.

GARY ARLEN
CONTRIBUTING EDITOR
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Sabtronics.
An entire range of low-cost,
top-quality instruments.

A. 2010A — $84.00*, B. 2015A — $99.00*, C. 8610A — $99.00*, D. 5020A — $115.00%,
E. 8000B — $199.00**, F. 2035A — $79.00*, G. 2037A — $99.95*

Kumar & Co., Ontario Canada

WWW americanradiohistorv com

Sabtronics revolutionized the
market with the first low-cost,
high-performance Digital
Multimeter. Now we have an entire
range of outstanding instruments in
areasonable range of prices. Infact,
nobody can beat us in our
price/performance ratio. And we
can sell at alow price for some very
good reasons. Our engineers design
high performance products to be
built at alow cost. And we refuse to
stick on high mark ups. Plus we
make sure your price stays low by
selling directly to you. Because we
sell so many instruments, we don’t
have to charge a high price.
Naturally, we also offer all the
helpful accessories you might want.
And all our products are under
warranty for good quality and high
performance. In addition, you get
from us the same quality aftersale
service as any high priced
instrument manufacturer. With
Sabtronics instruments available,
there’s no need for you to spend a lot
of money to do highly accurate
testing and measuring.

2010A 3% Digit LED DMM

2015A 3% Digit LCD DMM

8610A 600 MHz 8-Digit Frequency Counter
8110A 100 MHz 8-Digit Frequency Counter
5020A 0.2 to 200 KHz Function Generator
8000B 1 GHz 9-Digit Frequency Counter
8610B 600 MHz 9-Digit Frequency Counter
2035A 3% Digit LCD Handheld DMM
2037A 32 Digit LCD Handheld DMM

*price in kit form. Also available factory assembled,
tested, and calibrated. Call us for prices.

| **price fully assembled, tested, and calibrated.

Call us for more information:
(813) 623-2631

Making Performance Affordable e
r4

sabtronics % °
INTERNATIONAL INC. [7e]

5709 N. 50th Street Tampa, FL 33610 G
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If you have put ot
learning more
electronics for any
of these reasons,
act now!

I don’t have the time.

High school was hard for me and
electronics sounds like it may be
hard to learn.

I can’t afford any more education.

I have a family now.

I’m here. You’re there. I've never
learned that way before. I'm not
sure it will work for me.

2 Read the opposite page and see how you can get started today!i
18
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Be honest with yourself. Are
the reasons really excuses? You
already know enough about
electronics to be interested in
reading this magazine. So why
not learn more? If you need
encouragement, read on and
see how excuses can be turned
into results.

You don’t have the time. Be realistic.
All you have in life is a period of time.
Use it. Try to know more tomorrow
than you do today. That’s the proven
way to success. CIE studies require just
about 12 hours of your time a week, two
hours a day. You probably do have the
time.

Electronics sounds like it may be hard
to learn. You already know something
about electronics or you wouldn’t be
reading this. Now, build on that. CIE
Auto-Programmed ® Lessons help you
learn. Topics are presented in simple,
logical sequence. All text is clear and
concise for quick, easy understanding.
You learn step by step, at your own
pace. No classes to attend. Nobody
pressures you. You can learn.

You can’t afford any more education.
Actually, you can’t afford NOT to
gain the skills that can put you ahead of
the others. You know what inflation is
doing to you now. Education—Ilearning
a skill—is an inflation-fighter that can
be yours. If you are not able to pay full
tuition now, CIE will lend you funds on
a monthly payment plan.

You have a family now. All the more
reason why you have the responsibility
to advance yourself. For the sake of
your family. Do you want them to have
what you had or have more than you
had? The choice is yours. Electronics is
arewarding career choice. CIE can help
you to get started on that career.

You’re there. We’re here. How does
CIE help you learn? First, we want you
to succeed. You may study at home, but
you are not alone. When you have a
question about a lesson, a postage
stamp gets you your answer fast. You
may find this even better than having a
classroom teacher. CIE understands
people need to learn at their own pace.
When CIE receives your completed
lesson before noon any day of the week,
it will be graded and mailed back the
same day with appropriate instructional
help. Your satisfaction with your
progress comes by return mail. That’s
how CIE helps you learn.

NOW, IF YOU AGREE CIE
TRAINING CAN WORK
FOR YOU, HOW ELSE
CAN CIE HELP YOU?

Cleveland Institute of Electronics is the
largest independent home study school
in the world that specializes exclusively
in electronics. Although ‘‘big’* does not
always mean ‘‘best)’ it is evidence that
CIE is a strong, successful institution
with the people and resources to help
you succeed.

£
Step-by-step learning includes
‘‘hands-on’’ training.
The kind of professional you want to be
needs more than theory. That’s why
some of our courses include the
Personal Training Laboratory, which
helps you put lesson theory into actual
practice. Other courses train you to use
tools of the trade such as a SMHz
triggered-sweep, solid-state oscilloscope
you build yourself—and use to practice
troubleshooting. Or a Digital Learning
Labcratory to let you apply the digital
theory that’s essential today for anyone
who wants to keep pace with electronics
in the eighties.

Your FCC License can impress
employers.

For some electronics jobs, you must
have your FCC License. For others,
employers usually consider it a mark in
your favor. Either way, your License is
government-certified proof of your
knowledge and skills. More than half
of CIE’s courses prepare you to pass
this exam. Surveys show that some
80% of CIE graduates who take the
exam are successful.

1ClI

Cleveland Institute
of Electronics, Inc.

Find out more!

Today. Now.

There’s a card with this ad. Fill it in
and return. If some other ambitious
person has already removed it, use the
coupon.

You’ll get a copy of CIE’s free
school catalog, along with a complete
package of personal home study
information.

For your convenience, we’ll try to
arrange for a CIE representative to
contact you to answer any questions
you may have.

If you are serious about a rewarding
career, about learning electronics or
building on your present skills, your
best bet is to go with the electronics
specialists—CIE. Mail the card or
coupon today or write CIE (please
mention the name and date of this
magazine), 1776 East 17th Street,
Cleveland, Ohio 44114.

This could be the best decision
you’ve made all year.

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.

“If you’re going to learn
electronics, you might as well
learn it right?’

John Cunningham
Senior Technical Director

Print Name

17786 East 177th Street, Cleveland, Ohic 44114
Accredited Member National Home Study Council

U YES...1 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.

Address

Apt.

City

State

Zip

MAIL TODAY!

www americanradiohistory com
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Check box for G.I. Bill bulletin on Educational Benefits: [] Veteran
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OBJECTIONS

While | find your magazine quite enjoy-
able and informative, | am appalled con-
tinuously by some of the attitudes fre-
quently (and almost invariably one-
sidedly) expressed in your pages.

For example: In the article ‘Electronics
in Your Next Car” (March 1981), an auto-
matic vehicle-identification system is
described. Then there is the statement:
“Unfortunately, it would also make com-
puterized ticketing for such offenses as
speeding a technological breeze. Un-
fortunately it would help enforce laws de-
signed for public safety? That word
should have been ‘‘fortunately.” If law-
enforcement agencies had such a system,
thousands of victims of irresponsible in-
dividuals, who thought that the law
shouldn’t apply to them, might be alive to-
day. Thousands of others have been
permanently crippled because of people
who wanted to get somewhere a few
minutes quicker, at any cost.

On the same grounds, radar detectors
are inexcusable. Their sole function is to

letters

encourage violations of the law. Anyone
who pays $100-$200 for a radar detector
obviously intends to break the law on a
regular basis, because it would take quite
a few speeding tickets to add up to that
kind of money. if you are driving legally
and safely, there is no need for you to
know whether you are being watched at
that moment.

The argument that the Communications
Act forbids the banning of any kind of re-
ceiver is irrelevant. A radar detector is not
a communications receiver: It merely de-
tects the presence or absence of a carrier
signal. No intelligence or data are re-
covered at all. Therefore, the Communi-
cations Act does not apply. Even if it did
apply, the use of certain types of receivers
may be banned legally under certain con-
ditions (such as in moving vehicles).

Even if the possession of a radar detec-
tor could not be made illegal, transport-
ing it across state lines can be restricted
or stopped altogether, since the only
function of the device is lawbreaking.
And police use of radar is not an invasion
of privacy by any stretch of the imagina-

THE NEW

INJECT-A-PULSE®... CATCH-A-PULSE!
THE DYNAMIC DUO FOR CMOS, MOS,

tion. Exceeding speed limits is a publicly-
visible act in a public place. There is no
privacy to invade. (If | stand inside my
house and fire a gun through the window,
is it an invasion of my privacy to detect
the bullet in any way?)

Radar detectors are reprehensible—a
black eye on the electronics industry.
They have no legal or morally-justifiable
use. The support of such a device is irre-
sponsible and dangerous to the public. |
suggest that all supporters of radar detec-
tors read over some of the statistics on
the highway death-toll, and may they
sleep well.

(If you're opposed to the 55-mph speed
limit, that's another issue. But disagreeing
with a law never gives anyone the right to
violate it, or to encourage others to do so.)

On a somewhat less vital level, | feel
that your publication of plans for a pay-TV
decoder was also irresponsible. The
majority of pay-TV stations do not use ad-
vertising. They are in business to make a
profit, and the only way they can do that is
to sell subscriptions. Encouraging people
to receive their programs without paying

TTL,DTL & .P TESTING.

L L) Uisfe)s iy -
. .. and input protection to + 70 VDC.

Probes are furnished complete with a detachable 6 ft. coiled cord with mini-alligator clips,
instruction manual and storage case. Kits include a high voltage adapter and coiled cord
with microhooks. The COMBO KIT offers the most compact, automatic and economical
logic probe team on the market.

For a free, no-obligation demonstration, contact your Triplett Distributor, Mod-Center or
Representative.

.....

Bluffton, Ohio 45817

Triplett performance...a tough act to follow
Telephone {419) 358-5015

M TRIPLETT iy

CIRCLE 66 FOR IN-PLANT DEMONSTRATION

.......... yposemewey

fprrcisseon FRFEMFORM .T!?»-cm‘
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If you've never used a computer, you're missing something.
Programming your own computer is more fun than playing
backgammon. More challenging than crossword puzzles.

And more practical than about anything else you could do.

Because the fact is, you're living in the age of computers.
And now you can discover what it's all about. For 10 days, at no
risk and no obligation, you can have your very own Sinclair
ZX80 computer. To play with, experiment with, learn with.

ANYONE CAN USE IT.

You'll discover the ZX80 is incredibly easy to use for anyone
10 years or older. You don't have to know anything about com-
puters when you start out. We'll send you a complete 128-page
quide that takes you step-by-step into the world of computing.
In one day, you'll be writing your own programs!
The ZX80 will absorb you for hours as you find new waysto  EVERYTHING YOU NEED. For just $199.95. you get

i everything you need to operate your ZX80. You just
use it. You can create games. Home budgets. Math lessons for gvevs Up T your TV [either black & white of color).

your children. Almost anything, in fact. Thenttto sttore yourgro%xl'/a(rlrls, lyou can use any ordinary
THE ZX80 IS YOURS FOR 10 DAYS, Send you a 128 page guide to $ 9995
THE COMPUTER GUIDE IS YOURS FOREVER. computing that's yours to keep 1

as a free gift.

For your 10-day home trial, just call our toll-free number and
order with your Master Charge or VISA. Or send the coupon along with a check or money order for the
remarkably low price of $199.95, plus shipping. (Other personal computers cost two or three times as much!)

- : And we'll send you the Sinclair ZX80 personal computer.
It's yours for 10 days. If you decide you don't want to keep it,
then send it back. We'll give you a full refund. Either way, the
128-page guide to computing—a $5.95 value —is yours to
keep as a free gift.

But we have to be honest with you. After you've discov-
. tra 549,95 _ ered the fun of owning a ZX80 computer, we don't think

or an extra .95, you can also have the Sinclair Computer

Learning Lab—a set of 100 experiments and lessons on cassette yOU ’II Send It baCI(_
tapes that make the ZX80 itself your teacher.

10-DAY MONEY-BACK HOME TRIAL
CALL TOLL FREE 800-543-3000.

Ask for operator #508 In Ohio cali 800-582-1364. Phones open 24 hours a day, 7 days a week

_,
I
I
I
'
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I
I
I
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I
I
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I
I
I
I
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I
I
I
|
I
I
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Mail to: Sinclair Research Ltd.
One Sinclair Plaza, Nashua, N.H. 0306!

Check one: 1 ZX80 Personal Computer  $199.95
[[]1ZX80 Personal Computer $199.95 Computer Learning Lab S 49.95
Shipping S 4.00 Shipping  § 4.00

IfI'm not fully satisfied with my purchase | can return it in 10 days for a full refund.
The 128-page guide is mine to keep

|
|
|
|
| Total  $203.95 Total $253.90
|
|
|
|

Name
Address
— | g [l = || O
SINCLAIR RESEARCH LTD., ONE SINCLAIR PLAZA, NASHUA, N.H. 03061 L _US_'diIaIS_ — — — — — — — — — — — — — —— — — — — — — ERE— J
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RADIO ELECTRONICS

N
Y

“WHOLESALE COMPUTER PRICES”
OMEGA DIRECT TO THE PUBLIC
SALES East Coast: 12 Meeting St., Cumberland, RI 02864

CO. West Coast: 3533 Old Conejo Rd, #102,
Thousand Oaks, CA 91320

PRODUCT SPECIAL
- of the MONTH!
W PR

Products are

xR B e
P X BN D EEETETLA
E Y ¥ E KX XY X =

Atari 800 16K-$759
32K-$859

Atari 850 Interface Module $159
Atari 825 Printer

/"’5’
Apple I1- 16K, 48K
Call for Price

Intertec Superbrain
64K Ram - $2849

|
OMEGA OFFERS THE BEST DELIVERY AND PRICE ON: | gpeon mxs0
APPLE e ATARI e TRS-80 Model Il ® INTERTEC | MX-70
DIABLO ¢ EPSON e HEWLETT-PACKARD ¢ SOROC e | _
COMMODORE ¢ NEC ¢ QUME ® CENTRONICS | CALLFORPRICE

~—

NEC spinwriter
5510-5530 — $2395

Televideo

912 Bor C— Dabio 630 - $1995

(with tractor feed) $2195

QAMEGA sells only quality merchandise to our customers.
QOMEGA will try to match any current advertised price with similar purchase
conditions. Before you buy anywhere else — be sure to call QMEGA Sales Co.

West Coast East Coast
1-805-499-3678 1-401-722-1027

CALL TOLL FREE FOR OMEGA'’S PRICE!
East Coast: 1-800-556-7586

Telex: 952106

E— QMEGA ships via UPS, truck, or air. COD'’s. -
VISA ships via ruck, or air 3 @a

Visa, Mastercharge accepted, with no service charge.

CIRCLE 33 ON FREE INFORMATION CARD
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the admission price is simply an attempt
(however unintentional) to drive honest
businessmen out of business, and prema-
turely to stamp out a potentially exciting
sub-industry that could offer a consider-
able amount of special programming that
would not otherwise be available. True,
that potentiality has not yet been real-
ized— but wide-scale theft of service will
only insure that it will never be realized.
As the laws stand presently, it is legal. But
the concept of the airwaves belonging to
the public was formed at a time when
such a system as pay-TV wasn’t even con-
sidered. The laws need to be altered to
allow for new developments.
Incidentally, | am in no way involved
with either the legal profession or pay-TV.
| am a concerned electronics technician
who does not want to see the industry get
a bad name because of irresponsibility. |
think that a magazine of Radio-Elec-
tronics’s caliber should be above that
sleazy level.
DELTON T. HORN,
Hollywood, FL

00000000PS

There were some errors in the parts-
placement guides in part two of “Audio-
Signal Restoration Unit,”” in the April
issue.

Page 74: the front board—the leftmost
of the two R501's should be R507. The
C213 at the bottom right of R202 (a slide
control) should be C212. The C506 at the
center top shold be C606. A jumper from
near the lower end of D510 to near the left
end of C216 is missing. D208 is drawn
backwards.

Page 104: on the rear board, IC13 is
drawn backwards. The R403 near the bot-
tom left of IC5 should be R402. The R409
next to C401 should be R404. The C403
near C406 should be C405, with the "'+
sign down; the C403 near IC7 should be
C402. The left side of C602 is "+ ".
JOSEPH M. GORIN

ON NIKOLA TESLA

It's good to see an article on Nikola
Tesla (February issue), but there was one
inaccuracy: J. Pierpont Morgan did not
give any money to Tesla for the Colorado
experiment. John Jacob Astor and Craw-
ford (from the Simpson & Crawford dry
goods store) contributed, and some of his
own money was used. The total investment
was approximately $30,000. (See Lightning
in his Hand, by Hunt & Draper, and Prodi-
gal Genius, by O’Niell.)

When Tesla returned to New York with
pictures similar to Golka's, he went to
Morgan, who had invested $150,000 for a
wireless transmitter on Long Island.
Tesla’s goal was to light the Paris Exposi-
tion of 1902 from Long Island. Tesla put in
about $50,000 of his own money as well—
so the $200,000 figure mentioned in your
article relates to the Wardenclyffe plant
on Long Island, which was never com-
pleted, and not the $30,000 experiment in
Colorado, which was so successful that
Tesla was able to light bulbs by wireless
at distances of 26 miles. He sent power
through the air.

In the last analysis, Morgan did not give

continued on page 80



A fascinating new range of micro electronic Hobby Kits — designed to
bring the silicon chip into play!

Using all the carefully selected electronic components with our
easy to follow — step by step instructions, each kit builds into a
different and absorbing game that fits into the original case.

Electronic Organ EK—2 $11.89"
Maestro of the keyboard — with

this kit you really do make the
music. A full scale to compose on.
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HITACHI

VIZ néh | TRIPLETT

pmupsl

New Portable Digital Capacitance Meter

»,
A PRECISION mooeL 820

* Measures capicitance
from O.1pF to 1 Farad

* Resolves to 0.1pF

—
==

* 10 ranges for accuracy
and resolution

* 4 digit easy-to-read LED
display

* 0.5% accuracy

* Special tead insertion
jacks or banana jacks

* Fuse protected

* Uses either rechargeable
or disposable batteries

Call For Qur Price * Overrange indication

HICKOK

(i-DATA PRECISION

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

* WIDE RANGING — from 1999 pF full scale
{0.1 pF resolution) up to 1999 uF full scale, in
eight ranges.. virtually every capacitance you'll-
ever need 10 measure

* FAST AND EASY TO USE — Direct reading,
pushbutton ranges. Just plug In and read

* EXCEPTIONALLY ACCURATE — provides
+0.1% basic accuracy.

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

* PORTABLE — Palmsized, lightweight. operates
up to approximatety 200 hours on a single 9V
alkaline battery.

* EASY READING — big, clear, high-contras!
3Ye-digit LCD display, a full 0.5" high, readable
anywhere.

* VALUE PACKED — Qutstanding measurement
capability and dependability. Outperforms DC
time-constant meters, and even bridges costing
210 5 times as much.

* RELIABLE — warranteed for 2 full years.

Model 938

CAPACITANCE

V-151B 15 MHz Single Trace
V-152B 15 MHz Dual Trace
V-202 20 MHz Dual Trace
V-301B 30 MHz Single Trace
V-302B 30 MHz Dual Trace
V-352 35 MHz Dual Trace
V-5508 50 MHz Dual Trace,
Dual Time Base
V-1050 100 MHz Dual Trace,
Dual Time Base

HITACHI

.
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Call For W=
Special Intro (3 _‘ /
Price Offer -

FLUKE

®

FLUKE]| DIGITAL MULTIMETERS
®

—— ———————

« Six functions e 3% -digit resolution

dc voltage
ac voltage * 0.25% basic dc accuracy
Model 8022A: dc current ¢ LCD display
The Troubleshooter ac current )
resistance ¢ Overload protection
diode test

$139

Model 8020A:
The Analyst

Model 8024A:
The Investigator

NEW

« Seven functions

dc voltage

ac voitage

dc current

ac current i

resistance « Nine functions « Peak hold on voitage

diode test dc voltage and current functions

copuctancel(iiny g volage + Selectable audible
* 3'%-digit resolution u indicator for

ac current tinuit
* 0.1% basic dc accuracy resistance continuity A
X or level detection

* LCD display diode test

.y conductance (1/R) ¢ 3'2-digit resolution
* Overload protection i

. fogic level and * 0.1% basic dc accuracy

+ Free case continuity detect

temperature (K-type * LCD display

* Two year parts thermocoupie) * Overload protection

and labor warranty

RADIO-ELECTRONICS

,

New Low Distortion Function Generator

m mopeL 3010

* Generates sine, square and triangle
waveforms

* Variable amplitude and fixed TTL square-
wave outputs

* 0.1 Hz to 1MHz in six ranges

* Push button range and function selection

* Typical sine wave distortion under 0.5%
from 0. 1Hz to 100kHz

* Vvariable DC offset for engineering
applications

* VCO external input for sweep-frequency
tests

New Sweep/Function Generator

PRECISION mopeL 3020

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

* Covers 0.02Hz-2ZMHz

* 1000: 1 tuning range

* Low-distortion high-accuracy
outputs

* Three-step attenuator plus
vernier controi

Calt For Qur Price
x * Internal linear and log sweeps

externally programmable

/
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" o JC PRECISION

j

DORIC

LEADER

(@) «irev e WESTON

Q-DATA PRECISION

PORTABLE
OSCILLOSCOPES

BATTERY OPERATED

@ Non-Linear Systems

Call For Qur Prices

MS-215

Dual Trace 30MHz

Dual Trace 15 MHz

KEITHLEY

Model 169

BENCH/PORTABLE DMM

e 3. Digit liquid crystal
display

e 0.25% basic accuracy

e 26 Ranges

$169.00

THESE 1981 B&K OSCILLOSCOPES
ARE IN STOCK AND AVAILABLE
FOR IMMEDIATE DELIVERY

i
e W D
- :# »1< PRECISION
T I

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

CALL FOR OUR
EARLY BIRD SPECIAL LOW PRICE

WESTON

The Roadrunner
Model 6100
¢ 5 Range audible signal-
ing function
e 0.5"” LCD display
e 6 Functions
e 29 Ranges

Reg. $155.00

SPECIAL
$139.00

includes free case

80MHz Counter with Period Function
moper 1820

* 5Hz to BOMHZz reading guaranteed—
100MHZz typical

* Period measurements from 5Hz
to TMHz.

* Period average, auto and manual
positions

* One PPM resolution
* Totalizes to 399999 pius overflow

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

o Precision

* One-megohm input resistance
Call For Our Price  ° Bnant 43" high LED readouts- j

L

TOLL FREE HOT LINE

THE TEST EQUIPMENT SPECIALISTS

ADVA

wWWwW americanradiohistorv com
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EQUIPMENT AND TRAINING
NO OTHER SCHOOL GAN MATGH.

NTS HOME TRAINING INVITES YOU TO EXPLORE MICROGOMPUTERS,

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

th
: = P S

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.

Q In Communications Electronics you'll be

> able to assemble and keep your own

2 NTS/HEATH 2-meter FM transceiver, plus test
3 equipment.

= But no matter which program you choose,
o) NTS’s Project Method of instruction helps you
g quickly to acquire practical know-how.

28
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ITBATILRIT |

Simulated TV Reception 4

—“‘ NATIONAL ...
l TECH N Ic AL :13 lndu-mm Elzclfc'y:l:g
SCHOOLS %W . i j,;/

TECHNICAL- TRADE TRAINING SINCE 1905
Resident and Home-Study Schools

4000 SO. FIGUERGA ST.. LOS ANGELES, CA. 90037

1
TR I R R R LT R L NN

NATIONAL TECHNICAL SCHOOLS ;
4000 South Figueroa Street, Dept 206-061
Los Angeles, Califorma 30037

Please rush FREE color catalog on course checked below
[J MicroComputers/MicroProcessors | Auto Mechanics

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 ] Communications Electronics ] Air Conditioning
calculator-type keyboard. A 6502 based [l Digital Electronics — Home Appliances
microcomputer with 1K RAM, expandable. ] Industrial Technology ] Color TV Servicing
3. The NTS/HEATH I_-I-89 Mlcroc‘fnmputiar Name - _ Age
features floppy disk storage, “smart
video terminal, two Z80 micro- Address —
processors, 16K RAM memory, expand- )
able to 48K. 4. The NTS/HEATH GR- Apt. - City —— —
2001 Digital Color TV (25" diagonal) State __Zip

features specialized AGC-SYNC muting,
filtered color and new solid-state high
voltage tripler rectifier.

[ Check if interested in G.I. information.
[ Check if interested ONLY in classroom training in Los Angeles.

- -
e T LY YT T T T Y

wwWw americanradiohistory com

1861 INNC

W
-t



2quipment reports

Triplett Model 7000
Frequency Counter

/qsasw"d

CIRCLE 101 ON FREE INFORMATION CARD

THE TRIFLETT CORPORATION HAS RECENTLY
introduced a new frequency coanter. Called a
“universal counter,” the model 7000 does
more than just measure frequency. It will also
determine the period of a waveform, count the
number of events occurring during a time
interval, and measure elapsed time.

Of course, measuring frequency is the most
important function of the model/ 7000. 1t does
so over a range of 5 Hz to 80 MHz with an
accuracy listed as =+ time base = | count when
used in the Hz mode. The gate time is one

second, and sensitivity is claimed to be 30 mil-
livolts. The maximum input voltage varies with
frequency but ranges from 200 volts (peak AC
+ DC) at 5 Hz (to 500 Hz), to 30 volts (peak
AC + DC) at 80 MHz. An attenuator
(switchable from the front panel) is provided
to allow for optimum triggering and to prevent
overloading the input stage.

All readings are shown on a six-digit, 0.43-
inch high, LED display. Units (Hz, kHz, mS,
etc.) are shown by discrete-LED indicators.
The six least-significant digits of a reading are
displayed in the Hz mode; the six most-signifi-
cant digits are displayed in all other modes.

The AUTO FREQ mode takes the frequency
measured and displays it in its most useful
form (Hz, kHz, or MHz). For a frequency of
988,880 Hz for example, 988.88 would be dis-
played and the kHz indicator would be lit. The
decimal point is positioned automatically. Ac-
curacy in this mode is claimed to be =+ time
base accuracy =1 least-significant digit
+trigger error. Resolution to one-part-per-
million (ppm) can be expected.

The period of the input signal can be deter-
mined by switching the model 7000 to the
PERIOD mode. The period (period is the recip-

rocal of frequency) of a waveform can be mea-
sured over a range from 200 milliseconds to
12.5 nanoseconds (5 Hz to 80 MHz).

The model 7000 can also be used to count
events. Up to 999,999,000 events can be
counted when the unit is in the EVENT mode.
The frequency of the input signal must fall
within the unit’s 5 Hz 80 MHz range. The
counter can be reset with a front-panel button
or by remote control using a rear-panel con-
nection. For counts over one million, the six
most-significant digits and an M indicator are
displayed.

The built-in timer measures clapsed time in
hours, minutes, seconds, and fractions of a sec-
ond, from 100 microseconds to 100 hours. The
timer can be stopped by supplying a TTL-
logic-level signal to a rear-panel connector and
reset to zero by using the front-panel reset but-
ton. Timer accuracy is claimed to be +time
base accuracy * 1 least-significant digit.

The model 7000 has a built-in self-test fea-
ture. When the selector switch is turned to
TEST, the unit will sequence through a series of
preprogrammed steps to check that the micro-
processor, control, and display circuits are all
operating properly. Also, when the unit is

i G
m .
o r b rl.‘:_'
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Call your Zenith distributor now
for a special limited-time-only
introductory offer on ZIP —
Zenith's Instant Parts Program!



turned on, regardless of switch position, the
model 7000 will do a brief check of its internal
operation including a test of every segment of
the readout.

The internal timebase uses a crystal oscilla-
tor operating at 10 MHz that, after a half-hour
warm-up (at an ambient temperature of 25°
C), boasts a stability of +10 ppm (£0.001%)
at temperatures ranging from 0° t0 40° C. A
switch-selectable, TTL-level, external time-
base input is available on the rear panel. A
TCXO (Temperature Compensated Crystal
Oscillator) option is also available for the mod-
el 7000. With this option installed, the stabili-
ty is better than = one ppm (+0.001%) over a
temperature range of 0° to 40° C. With the
TCXO, no warm-up time is required.

The case measures 8/; X 9/n X 3V
inches. The weight is listed as 4'/> pounds. The
large carrying handle doubles as a tilt stand for
bench use. The power required is 105-130 volts
AC (210-260 volts AC using internal trans-
former jumpers) and there is a '/«-amp internal
fuse. The grounded power cord is detachable.

Two cables are supplied with the unit. The
input cable is 36 inches of coax with a BNC
connector at one end (to mate with the connec-
tor on the front panel of the unit) and two
alligator clips at the other. The 25-inch rear-
panel accessory cable has a Molex connector at
one end; the other end of the cable has stripped
and tinned ends.

The instruction booklet is small but fairly
complete. Specifications, operating instruc-
tions, theory of operation, calibration, and
maintenance are covered. However, a schemat-
ic diagram is not included.

The only possible shortcoming you may find
with the model 7000 is its somewhat restricted

frequency range. The 80-MHz limit will make
the unit’s usefulness in communications appli-
cations questionable as an outboard prescaler
will have to be added and will result in a loss of
resolution.

Aside from that limitation, the unit looks as
if it would be a good addition to your service
bench. The model 7000 from Triplett (One
Triplett Dr., Bluffton, OH 45817) has a list
price of $300.00. R-E

Hickok Model MX 333
Universal DMM

CIRCLE 102 ON FREE INFORMATION CARD

THE MODEL MX 333 UNIVERSAL DIGITAL MULTI-
meter from The Hickok Electrical Instrument
Co. (10514 Dupont Ave., Cleveland, OH
44108) is not like ordinary DMM’s found on
the shelves of suppliers. The company claims
that it: “. . . packs more measurement capa-
bility in a small 2.2 X 6.7 X 6-inch, 22-ounce
case than any other electronic tool ever devel-
oped.” Once you've had the opportunity to
examine and use the model MX 333, you'll be
convinced that the company’s claims are well-

founded.

One of the unique features of the model MX
333 is called Vari-Pitch. That feature consists
of a tone; its pitch is controlled by the value of
the reading being made. It can be used in all
modes. In normal operation, the frequency of
the tone increases as the reading increases.
However, when the meter is testing resistance,
the tone will do the opposite and increase in
pitch with decreasing readings. The instruc-
tion book fully describes use of this feature.

The Vari-Pitch feature seems to overcome
(at least in part) the delays that are inherent in
most digital multimeters. Generally, quick
troubleshooting is done by making cursory
checks of voltages or resistances without re-
gard to the exact values until one is found to be
significantly off or not there at all. The analog
meter is a natural for that purpose since one
must only notice a quick deflection of the nee-
dle to see if the proper voltage or resistance is
present. If an erroneous reading is noted, you
can then examine the circuit carefully to find
the possible reasons for such a rcading. The
Vari-Pitch function will let you do your quick
checks without looking away from your work.

Today, there is an ever-increasing need to
troubleshoot logic circuitry and one of the
more useful tools for this is the logic probe.
That simple device will allow the operator to
determine at a glance if the point being tested
isat a high or low logic-state and whether there
is any pulse activity. The same tests can be
made with the Hickok rniode! MX 333 by using
the Logi-Trak feature. In fact, the model MX
333 is faster than most logic probes and will
respond to signals up to 80 MHz. Using the
Vari-Pitch circuit will give you an audible indi-
cation of either a low or a high logic-state

introductory offeron ZIP!
Parts Program.

Inventory control — that's the name of the game today! And Zenith’s Instant
Parts Program (ZIP) is the way to play it safe, sure...and money-wise. Because with
ZIP, you've got Zenith's most frequently needed exact replacement parts where you
want them when you want them.

Slow-moving stock numbers are periodically replaced with new, more poputar
parts thru periodic checks by your Zenith distributor salesman. As a result, your
original investment is protected and your inventory of Zenith exact replacement parts
is current.

And best of all, today you can add a little ZIP or a lot of ZIP to your inventory
control of Zenith parts.

For a little ZIP, you'll want ZIP-50 — the top 50 Zenith parts available with or
without System 3 components. If you want more ZIP, get ZIP-100 - the most active
100 Zenith parts now available with or without System 3 components.

Call your Zenith distributor now for the ZIP program that best suits your need.

ZIP - it's the easiest, least expensive, most versatile inventory control system
ever devised by Zenith for TV service technicians!

For your own reputation and in your customers’ best interest,
always service with Zenith exact replacement parts.

: ®
The quality goes in before the name goes on®

Zenith Radio Corporation /Service, Parts & Accessories Division/11000 Seymour Avenue/Franklin Park, lllinois 60131
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which agairr will let you continue to-watch your
work rather than the meter.

The model MX 333 can also be used to test
diodes. To do that the SPECIAL FUNCTION and
DIODE (marked with a diode symbol) buttons
must be pressed. When that is done, the meter
will read the voltage drop across the diode.
That is useful for determining diode type (sili-
con or germanium) and for matching diodes.

When the SPECIAL FUNCTION and 209/10A/
20M@ buttons are pressed, the model MX 333
can be used to measure resistances as low as 10
milliohms. The resistance of the leads and con-
nectors can be neutralized with the front-pan-
el-mounted 202 NULL control for more accurate
readings.

Automatic zero, polarity, and decimal-point
placement, are some other features of this new
instrument. The 3'/:-digit liquid crystal display

(LCD) has a LOW-BATTERY indicator that will
warn the user when 20% of the battery life
remains. With a 9-volt alkaline battery, aver-
age battery life is approximately 140 hours.

Input impedance is listed at 10 megohms
(£0.1%) on all ranges. The AC and DC volt-
age ranges are 200 millivolts and 2-, 20-, 200-,
and 1000 volts full scale. Resolution on those
ranges is 100 microvolts, 1 millivolt, 10 milli-
volts, 0.1 volt, and 1 volt respectively. Accura-
cy on the DC ranges is =0.1% of reading + 1
digit. The accuracy of the AC reading is + 1%
of reading + two digits from 45 Hz to 1 kHz
on all ranges. From 1 kHz to 5 kHz, it will be
+5% of reading + five digits (200 millivolt
and 20 volt ranges).

Seven resistance ranges with full-scale read-
ings of 20-, 200-, 2K-, 20K-, and 200K ohms,
and 2- and 20 megohms are provided. Resolu-

ADVANCE 1S PROUD
TO INTRODUCE
The @HITACHI Line

of High Quality Oscilloscopes
All Hitachi Instruments
Are Backed by
A Two-Year Warranty

Hitachi Oscilloscope V-302 B
DC-30MHz dual-trace

V-3028B & V-1528B

* TV sync-separator circuit facilitates rapid video
signal measurement.

Extra-high sensitivity; vertical sensitivity of
1mV/div. now available.

@HITACHI

RADIO-ELECTRONICS

W
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1. TV sync-separator circuit
2. High-sensitivity 1mVv/div (SMH2).
3. Signal delay line
4. X-Y operation

5. Sweep-time magnifier (10 times)
6. Trace rotation

7. Z-axis input (Intensity modulation)

-v|" ;h

Ewc%%c=

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE
‘ 800-223-0474

54 WEST 45th STREET, L __ ]
NEW YORK, N.Y. 10038 212-887-2224

Hitachi Oscilloscope V-152 B
DC-15MHz dual-trace

1. TV sync-separator circuit

2. High-sensitivity 1mV/div (SMHz}

3. X-Y operation

4. Sweep-time magnifier (10 times)

5. Trace rotation

6. Z-axis input (Intensity modulation)
(Also avaliable In single-trace)

Built-in signal delay line for leading edge observa-
tion of quick-rising waveforms (V-301 and V-302).

X-Y operation very convenient for measuring
phase difference of two waveforms.

Sweep-time magnifier effective for precise
measurement; sweep time magnlifying 10 times
with one-touch operation.

Trace rotation system for easily adjusting
bright-line inclination caused by terrestrial
magnetism.

Z-axis input provided-possible to use as CRT
display.

0.2us ~0.2s-wide sweep range setting.
One-touch shifting waveform slopes.

Five modes of vertical deflection operation
(Type V-152 and V-302).

Panel layout with color-coding of respective
functions.

Put a proven Hitachi dual-trace oscilloscope on your bench
for as little as $695. Our V-152 15MHz model includes un-
precedented sensitivity (1 mV/div.)...10X sweep magnif-
ication..front panel XY operation..trace rotation..Z-axis
input..and more. Need greater bandwidth? Our V-302
model is the only 30MHz dual-trace scope with signal delay
line priced under $1000, with all the above features, to
make (our testing operations fast, easy, and accurate.
Reliability is exceptional too. (As you'd expect from a
manufacturer with over 20 years ofyexperience “outscop-
ing” the competition.) So exceptional, in fact, that Hitachi
quality is backed by a 2-year warranty..the longest in the
industry. Whether you use it for teaching or repairs, for
video, audio, or comﬁuler testing, you can't find more
scope for your dollar than at Hitachi. Call for more details.

Normal Price
| _' al
O V-152 B 15 MHz Dual Trace $735* eallser
C V-302 B 30 MHz Dual Trace $gg5° | |SPeci2l Iniroductory |

* Probes included. —

Hitachi... The measure
of quality.

www americanradiohicstory com

tion will be as great as .01 ohm for the lowest
range and will extend to 10K ohms for the
highest range. Overload protection up to 500
volts is provided on all ranges in addition to a
2-amp fuse on the 20-ohm range.

If you look inside the nodel MX 333, you
will find that most of the circuitry is on two
good-sized epoxy-glass printed circuit boards.
The LCD is mounted on a third board. There
is no cramping of parts and the construction is
excellent.

The plastic case features four large rubber
feet for stability when used on a flat surface.
The operating manual includes complete oper-
ating instructions, a schematic diagram, and
calibration and operating theory information.

Accessories that come with the model MX
333 include two heavy-duty test leads with spe-
cially designed safety connectors, a 9-volt bat-
tery, two screw-on alligator clips with insulator
boots, and a special belt hook. Optional acces-
sories include an AC adaptor and an 80-MHz
oscilloscope probe.

The Hickok model MX 333 has a suggested
selling price of $249.00. R-E

Radio Shack Model 42-3019
Sound-Level Meter

CIRCLE 103 ON FREE INFORMATION CARD

SEVERAL YEARS AGO, RADIO SHACK (1400
One Tandy Center, Fort Worth, TX 76102)
released a small sound-level meter designed to
measure the acoustics of hi-fi installations.
Now an improved version, the model 42-3019,
is available. Although low-cost, the meter is
quite flexible. [ts accuracy is claimed as +2
dB (at 114 dB), and the frequency range of the
electret microphone element and amplifier cir-
cuitry is said to be nearly flat from below 20
Hz through 8 kHz (within 2 dB).

The range of the instrument is step-selecta-
ble, covering 60-126 dB, overall. The meter
movement is large and easy-to-read. A time-
constant switch selects between fast and slow
response times.

Selectable “A”- and “C”-weightings are
also available: “A”-weighting modifies the fre-
quency response of the instrument so that the
frequency response is similar to that of the
human ear and “C”-weighting flattens the
response so that you can check the full fre-
quency range of a sound system (or use the
meter in other acoustical applications).

An RCA phono jack is provided if you want
to use the electret microphone circuitry for
high-fidelity recording. A standard threaded
tripod-mount receptacle is provided so that the
instrument can be rigidly mounted if that
becomes necessary.



Calibration is factory-set for all ranges:
should you want to recalibrate the instrument,
a small access hole permits you to adjust an
internal calibration trimmer.

The owner’s manual provides 10 pages of
introductory information. It lists the unit’s
specifications; briefly explains how the con-
trols work; provides tables of typical environ-
mental loudness levels, including the maxi-
mum permissible levels set by the U.S. Depart-
ment of Labor; describes several techniques for
making meaningful level measurements; and
includes a schematic diagram.

A soft leatherette carrying pouch is included
to protect the instrument when it’s not in use.

As with any other new device, we could
hardly wait to try it out. Naturally, the first
tests were made in noisy locations. The cab of a
pickup truck (with the windows rolled up)
showed an internal noise level of 70 dB (“A”-
weighted) while driving down a highway at
maximum speed; with the windows rolled
down, the noise level rose 10 dB. Testing the
noise level of a high-school class showed
approximately that same noise level (80 dB) as
the students were chattering among them-
selves. And here’s one you won't find in any
published tables: A seven-year-old boy wres-
tling with a full-grown collie produces an 85-
dB noise level (without either of them bark-
ing)!

Used with a frequency-test record or sine-
wave audio generator, the meter can effectively
evaluate sound-system installations: It can ana-
lyze the effectiveness of speaker output, place-
ment, phasing, and other variables.

Although its sensitivity threshold in no way
approaches that of the human ear, most irritat-
ing or distracting noises are well within the
range of the sound-level meter. The mode! 42-
3019 sells for $39.95. R-E

McKay Dymek
Model DR 33C
General Coverage
Communications Receiver
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MOST RADIO HOBBYISTS DREAM OF OWNING
an advanced-design receiver that doesn’t re-
quire constant fiddling to keep a station tuned
in, and one with which a frequency may be
accurately dialed with assurance. Now,
McKay Dymek has provided a realistically
priced, high-quality communications receiver
of advanced design. Although its cost may
seem steep to the beginner, scrious listeners
will sense the quality built in to the model DR
33C.

The model DR 33C is styled to blend with
office or living-room decor. It has a wood-grain
cabinet and a brushed-aluminum front panel.
For those who feel that nothing can be consid-
ered electronic unless it can fit into a rack, a
19-inch rack-mount version is available.

The unit’s giant 6-digit LED display is hid-
den behind a stylish blackout panel.. The
desired frequency is selected by rotating a
series of knobs (10-, 1-, .1-, and .005-MHz

steps). The .005 MHz switch has 20 positions.
There is also a 5-kHz continuous FINE TUNE
control. A high-level RF front-end uses the
CATV appfoach to broadbanding, producing
an IF signal in a double-balanced diode-ring
mixer. No antenna preselection or peaking is
needed in most installations. The frequency
range is continuous from 50 kHz through 30
MHz. Although reception below 50 kHz is
possible, the sensitivity drops dramatically and
outboard RF amplification will be necessary.

Frequency readout of the LED display is
accurate to 100 Hz, with infinite tuning reso-
lution provided by the kHz selector knob. Oth-
er front-panel controls include an RF attenua-
tion switch, a selectable highpass RF filter to
eliminate broadcast-band interference, and an
AM/CW /RTTY/SSB MODE switch with se-
lectable sideband. Additionally, an IF filter
switch allows you to choose 4- or 8-kHz band-
widths, an upper- or lower-sideband Collins
mechanical filter, and two optional positions
for adding other filters later. Noise filtering is
proviced by automatic threshold-peak-limiters
on all modes. A phone jack is also front-panel
mounted. The backlighted S-meter includes a
dB scale to be used for relative signal level mea-
surements.

The rear apron has many useful inputs and
outputs. High-impedance audio (a level con-
trol is provided) is available for recording or
signal processing. An IF output may be fed
into an oscilloscope or panoramic adaptor.
High- and low-impedance antenna inputs are
provided. There is also a muting jack and pro-
vision for connecting an external speaker.

The circuit board is carefully designed and
assembled. High-quality components are neat-
ly laid out on an epoxy-glass printed circuit
board.

Specifications are equally impressive. Short-
wave sensitivity averages about .5 microvolts,
and the stability is +40 Hz after a half-hour
warmup period (assuming a stable ambient
temperature). Image rejection is 70 dB. Cross-
modulation and intermodulation are both
down 65 dB (referenced to 1 microvolt, 20
kHz separation). Crystal filters are used in the
first and second IF’s; mechanical filters used in
the third IF.

McKay Dymek prides itself in high-quality
audio (they also manufacture high-fidelity tun-
ers). Probably for that reason, they have care-
fully designed class-D envelope detection into
the model DR 33C, with total harmonic distor-
tion usually below 1%. Audio output is 2 watts
into 4 ohms, and one volt RMS into 5000
ohms. An internal 4-inch speaker is used
unless switched out of the circuit by a rear-
apron slide switch that allows an outboard
audio system to be used.

The first impression the user will have upon
uncrating the model DR 33C may be one of
awe at the design. The simplicity of the front
panel reflects McKay Dymek’s design philoso-
phy. Instead of providing a bewildering array
of manual controls, they design the receiver to
make the appropriate adjustments itself when
different modes are selected. Thus, when
switching from CW to SSB, for example, the
switch also automatically selects the optimum
filter bandwidth.

We found the receiver to be very easy to use,
and quite stable after the recommended initial
warmup period. Dial-readout accuracy was
well within 100 Hz. Mechanical stability is
excellent. That would be expected in a switcha-
ble-synthesis arrangement such as the mode!
DR 33C has.

Occasionally, we detected feedthrough over

wwWw americanradiohistorv com

The newest in home
computers, fine stereo
components, color TV,

HAM radio, precision
test equipment,
innovative electronics
for the home—all in
easy-to-build,
money-saving kits.

Send today
for your

FREE
Heathkit

O

800-253.g5y

If coupon is missing, write
Heath Co., Dept. 020-782
Benton Harbor, M|l 49022

——
Send to: Heath Co., Dept. 020-782
Benton Harbor, Ml 49022
Send my free Heathkit Catalog now.
| am not currently receiving your
catalog.
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City __ State. c
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m
CL-724A Zip.- -
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considerable bandwidths due to strong short-
wave stations. Ordinarily, that did not posc a
problem. The desired stations were much
stronger, and a simple external antenna tuner
totally removed the offending stations. McKay
Dymek does offer an optional preselector for
such stubborn cases.

There is a tremendous amount of satisfac-
tion in dialing up a frequency, knowing that
you’ll tune precisely to the station you intend
to hear. Similarly, it is nice to know that when
you tune in an unknown station, the frequency
readout will accurately tell you its transmitting
frequency.

The IF and audio selectivity were very good,
pulling weak signals out of the mire. The mod-
el DR 33C boasts 56 IC’s, 31 FET’s, 20 tran-
sistors, and 66 diodes.

Our test unit had two minor flaws (covered

by the liberal warranty policy). One of the fre-
quency-selector switches was slightly erratic,
and one of the LED segments remained lighted
when it shouldn’t have. Other than that, the
receiver performed faultlessly.

The accompanying manual is well worth
mentioning. It contains page after page of cir-
cuit descriptions, operational details, align-
ment instructions, and schematic diagrams;
just about everything you’re likely to need to
know about the unit.

All things considered, we were very im-
pressed with the mode! DR 33C. This attrac-
tive receiver is just what the manufacturer
claims it to be: a high-quality, general-cover-
age receiver intended for the serious user.

The model DR 33C sells for $1750.00.
From McKay Dymek, 111 South College Ave-
nue, Claremont, CA 91711. R-E

Now Midland Precision
Series 5001 mobile CB has
superb 21-404 extension
speaker as a bonus!

Communications-quality mo-
bile extension speaker can
be mounted on dash or hump,
then plugged into your exter-
nal speaker jack. Puts CB re-
ception right where you want
it—up front, sharp and clear.
The Midland Model 5001
was designed for CBers ready
to step up to the latest
state-of-the-art equip-
ment. It has 14 premium

Write for free, full-color brochure showing
our Precision Series line. Midland CB, P.O.
Box 1903, Kansas City, Missouri 64141,

A member of the Beneficial Corporation family.

advances, including: a human-
engineered mike; easy-vision
(sunlight or darkness) green
LED digital channel readout;
new bevel-shaped controls for
non-visual, fingertip adjust-

ment; illuminated S/RF/SWR
meter; 9/19/NOR switch with

LED indicators.
See it at your dealer.
Compare our sound, specs,
and stylish good looks!
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Moody Tools Model MMK6'
Master Kit
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IF YOU'RE PROFESSIONALLY INVOLVED WITH
electronic design or servicing, you know how
important it is to have a complete set of quality
tools at your disposal.

If you’re into electronics for the fun of it (or
maybe with the hope of making a profit some-
time), having the right tool at the right time
can be just as important.

The Moody Tools model MMK6 Master
Kit (Moody Tools, Inc., 42-60 Crompton Ave-
nue, Greenwich, R102818) is a set of precision
small tools. It can fill a gap in the arsenal of
anyone building or repairing electronic equip-
ment, especially as things become more and
more miniaturized.

The model MMK6 tool kit is a set of six
“lipstick-type” capsules containing a variety of
small-scale instruments, many of which are not
included in a standard tool kit assortment, but
that are sure to be needed if you don’t have
them.

The six capsules come in a small fitted, fold-
open, case (good for slipping into your regular
tool kit) and contain the following: a screw-
driver/awl set, a tiny tap-drill set, a (match-
ing) tiny tap set, an offset flat-wrench set, a
Phillips-head and Allen wrench set, and a sock-
et-wrench set.

Each set has its own jeweler’s-type, chuck-
grip and metal handle for the interchangeable
tips; also, most of those are color-coded so that
everything can go back where it belongs easily
when you’re done with it. A total of 30 differ-
ent tips are provided.

These tools are really tiny! The largest tap
size is No. 4-40, and there are four smaller
ones. The five other sets follow pretty much
the same design.

Anyone who works on small transistor ra-
dios, or cassette or microcassette recorders,
will find this kit indispensible. It will also be
useful for someone involved with occasional
watch- or camera-adjustment and repair.

As an example of the usefulness of the kit:
For some time I'd had a small telescoping
antenna from a junked radio that [ wanted to
use in a project. [ couldn’t locate a mounting
screw for it—it was metric and | had no metric
hardware available. The drill and tap set let me
rebore and tap the base of the antenna so [
could use hardware that | had on hand. And
that was an easy one! There are an almost lim-
itless number of situations in which the tools
would be useful. These tools, as are all Moody
products, are well-made using high-quality
materials so extensive use won’t be a prob-
lem.

The model MMKG6, which carries a sug-
gested retail price of $60.00, is not something
you’ll need in everyday use, but—believe me—
someday you will need it and, if you don’t have
it, you'll regret it! R-E



By Netronics

ASCII/BAUDOT,
STAND ALONE

Computer
Terminal

The Netronics ASCII/BAUDOT Computer Terminal Kit is a
microprocessor-controlled, stand alone keyboard/terminal
requring no computer memory or software. It allows the use of
either a 64, or 32 character by 16 line professional display for-
mat with selectable baud rate, RS232-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/O mapping and
includes 1k of memory, character generator, 2 key rollover,
processor controlled cursor control, parallel ASCII/BAUDOT
to serial conversion and serial to video processing—fully
crystal controlled for superb accuracy. PC boards are the
highest quality glass epoxy for the ultimate in reliability and
long life.

VIDEO DISPLAY SPECIFICATIONS

The heart of the Netronics Computer Terminal is the micro-
processor-controlled Netronics Video Display Board (VID)
which allows the terminal to utilize either a parallel ASCII or
BAUDOT signal source. The VID converts the parallel data to
serial data which is then formatted to either RS232-C or 20 ma.
current loop output, which can be connected to the serial [/O
on your computer or other interface, i.e., Modem

When connected to a computer, the computer must echo the
character received. This data is received by the VID which
processes the information, converting to data to video suitable
to be displayed on a TV set (using an RF modulator) or on a
video monitor. The VID generates the cursor, horizontal and
vertical sync pulses and performs the housekeeping relative to
which character and where it is 10 be displayed on the screen.
Yideo Quiput: /.5 P/Pinto 75 ohm (EIA RS-170} * Baud Rate:
110 and 300 ASCIi * Outputs: RS232-C or 20 ma. current loop
e ASCII Character Set: /28 printable characters—

aBTE B A pVITHORo 42302232 f| 004
108878’ (¢, /0123456789: ;(=)?

@ABCOEF GHI JKLMNOPQRSTUMNIXYZ [N ) _

‘abcdefghi ;klanonrstuwxuz{l}'vl

A el:

RSTUVWXYZ ."33#() 9014’57 2/68'
Cursor Modes: Home, Backspace, Hor:zonlal Tab, Lme 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 Qutside Connecticut

CALL TOLL FREE 800-243-7428
To Order From Connecticut Or For Technical
™™ Assistance, Etc. Call (203) 354-9375 "~ ¥
INolronics R&D Ltd. Dept. RE-6 I
333 Litchfield Road, New Milford, CT 06776
Please send the items checked below—
[0 Netronics Stand Alone ASCI1 Keyboard/Computer I

COMPLETE
FORONLY . ..

14995

Termmal Kit, $149.95 plus $3.00 postage & handling.
Deluxe Steel Cabinet for Netronics Keyboard/Termi-
nal In Blue/Black Finish, $19.95 plus $2.50 postage
and handling.

O Video Display Board Kit alone (less keybcard), $89.95 I
plus $3 postage & handling.

O 12" Video Monitor (10 MHz bandwidth) fully assem- |
bled and tested, $139.95 plus $5 postage and handling.

O RF Modulator Kit (to use your TV set for a monitor), |
$8.95 postpaid.

O 5 amp Power Supply Kit In Deluxe Steel Cabinet I
(+8VDC @ 5 amps, plus 6-8 VAC), $39.95 plus $2
postage & handling. I

Total Enclosed (Conn. res. add salestax) $__ I

By—
O Personal Check
O Visa

Acct. #
Signature

Print
Name

{J Cashiers Check/Money Order
[0 Master Charge (Bank#__ )

Exp. Date _

Address

I City.

State Zip —3
- aam [] “Send Me More Information

ELF 1l by Netronics

/

Featuring
1802

Rc 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 awn TV for a video
display. $99.95 ELF Il includes RCA 1802 8-bit micraprocessor addressable to 64k
bytes with OMA_interrupt, 16 registers, ALU, 256 byte RAM, full hex keyboard,
two digit hex output display, stable crystal clock for iming purposes. RCA 1861
video IC to display your programs on any video monitar ar TV screen and 5-slof
plug-in expansion bus fless connectors) to expand ELF 1l into a giant!

ELF 1l Explodes Into A Giant!

Master ELF II's $98.95 capabilities. then expand with GIANT BOARO
KLUGE BOARO. 4k RAM BOAROS. _TINY BASIC ~ ASCIl KEYBOARD
LIGHT PEN. . ELF-BUG MONITOR  COLOR GRAPHICS & MUSIC SYSTEM
TEXT EOITOR. ASSEMBLER  DISASSEMBLER. VIOEO OISPLAY BOARO

and, another great reason for getting your ELF now-

BREAKTHROUGH!

Netronics proudly announced the release of
the first 1802 FULL BASIC, written by L.
Sandlin, with a hardware floating point RPN
math package (requires 8k RAM plus ASCI! and
video display boards), $79.95 plus $2 p&h. Aiso
available for RCA VIP and other 1802 systems
(send for details)!

Write and run programs- the
very first night—even if you’
never used a computer before!

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 1I's low price!

\{

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

Expanded. ELF | can give you mare power to make things happen in the real
world than heavily advertised home computers that sell for a lot more money
Thanks to an ongoing committment to develop the RCA 1802 for home computer
use, the ELF Il products—being intreduced by Netronics—keep you right on the
outer fringe of today's small computer technology. It's a perfect computer for
engineering, business, industrial, scientific and personal applications

Plug in the GIANT BOARD 1o record and play back programs, edit and
debug programs, communicate with remote devices and make things happen in
the outside world. Add Kiuge (prototyping) Board and you can use ELF Il 10
solve special problems such as operating a complex alarm system ar conitrolling
a printing press. Add 4k RAM Boards 1o write longer programs, store more
information and solve more sophisticated problems.

ELF 1 add-ons already include the ELF 11 Light Pen and the amazing ELF-BUG
Monitor - two extremely recent breakthroughs that have not yel been duplicated
by any ather 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 Manitor, instead of single stepping through your
programs, you can now display the entire contents of the registers on your TV
screen. You find out immediately what's going on and can make any necessary
changes.

The incredible ELF 11 Light Pen lets you write or draw anylhing you want on 3
TV screen with just a wave of the “"magic wand.” Netranics has also introduced
the ELF I! Color Graphics & Music System-more breakthroughs that ELF I
owners wete the first to enjoy!

ELF Il Tiny BASIC

Master This Computer In A Flash!

Regardless of how minimal your computer backgraund 15 faw, you can learn
to program an ELF i in almost no time at all. Our Shart Course On Micrapro
cessor & Computer Programming-written in non-technical language - guides you
through each of the RCA COSMAC 1802's capabilities, so you'll understand
everything ELF |l can do. .and how 1o ge! ELF /I to do it/ Don’t worry i you've
been stumped by computer hooks before. The Short Course represents a major
advance i iiterary clanty in the computer Held. You don’t have to be a computer
engineer in order to understand it. Keyed to ELF Il it's Joaded with “hands on”
illustrations. When you're finished with the Sharr Course, neither ELF I nor the
RCA 1802 will hold any mysteries for you.

In fac1, not only will you now be able to use a personal computer creatively,
you'll also be able to read magazines such as BYTE  INTERFACE AGE.  POPU
tAR ELECTRONICS and PERSONAL COMPUTING and fully wunderstand the
articles. And, you'l understand hgw 1o expand ELF I to give you the exact
capabilities you need!

It you work with large computers, ELF 1t and the Short Course will help you
understand what they're doing
Get Started For Just $99.95, Complete!

$99.95 ELF Il includes all the hardware and software you need 10 start writing
and running programs at home, displaying video graphics on your TV screen and
designing circuits using a microprocessor -the very fisst night—even il you've
aever used a computer before.

ELF Il connects directly to the wideo input of your TV set, without any addi-
tional hardware, Or, with an $8.95 RF modulator isee coupon below), you can
connect ELF 11 to your TV's antenna terminals instead.

ELF Il has been designed to play all the video games you want, including a
fascinating new target/missile gun game that was developed specifically for ELF
I. But games are only the icing on the cake. The real value of ELF Il is that it
gives you a chance to write machine language programs—and machine language
is the tundamental language of all computers. Of course, machine language is
only a starting point. You can also program ELF |} with assembly language and
tiny BASIC. But ELF II's machine language capability gives you a chance to
develop a working knowledge of compulers that you can't gel from vunning only

Uit y, ELF Il understands anly machine language-the fundamental coding
required by all computers. But, to simplity your relationship with ELF I, we've
ntroduced an ELF 1l Tiny BASIC that makes commumicating with ELF Il 3
breeze
Now Available! Text Editor, Assembler,
Disassembler And A New Video Display Board!

The Text Editor gives you waord processing ability and the ability to edit
programs or text while it is displayed on your video monitor. Lines and charac
ters may be quickly wnserted, deleted or changed. Add a printer and ELF Il can
type letters for you—error tree—plus print names and addresses lrom your
mailing hst!

ELF II's Assembler translates assembly language programs into hexidecimal
machine code for ELF Il use. The Assembler leatures maemonic abbreviations
rather than numerics so thal the nstructions an your programs are easier to
read - this is a big heip i catching errors.

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

The new ELF Il Videg Display Board lets you generate a sharp, professional
32 or 64 character by 16 line upper and lower case display on your TV screen or
video monitor -dramaticaily improving your unexpanded $99 95 ELF 1. When you
get into longer programs, the Video Display Board is a real blessing!

( Now Available!

{J A-D/D-A Board Kit includes | channel (expandable to
4) D-A. A-D converters, $39.95 plus $2 posiage & hand-
ling. .
1 PILOT 1 anguage—A new text-oriented language thal
allows you to write educational programs on ELF [1 with
speed and ease! Write programs for games. .. unscram-
bling sentences . .spelling drills...**fill in the missing
word"" tests, etc.! ’ILOT is a must for any ELF Il owner
with children. PILOT Language on cassette tape, only
$19.95 postpaid!
{0 Game Package on cassetle tape (requires 4k RAM),
$9.95 plus $2 postage & handling.

‘'—— Clip Here and Attach to Your Order Below! ———

tFis insige ASCIl Keyboard cabinel } $89.95
plus $2 p&h

ELF 11 Tiny BASIC on cassetie tape Com

ELF 1l use Mnemonic abbrewiations for nstruchions
(rather than numerics) make programs easier 10 read
and nelp prevent errors $19 95 posipaid

[7) Disassembler an casselte 1ape takes machine coge

ity

| Netronics R&D Ltd. Dept. RE-6 PHONE ORDERS ACCEPTED!| |
333 Litchfield Road, New Milford, CT 06776 Call (203) 354-9375
I Yes! | want my own computer! Please rush me— |
RCA COSMAC ELF language 1t s a learming breakthcough for engineers and ldymen
| kit a1 899 95 plus $3 postage and  alike $5 postpaid Total Enclosed $
nanding (requires 63 fo 8 volt AC DOWE' [ peiyxe Melal Cabinel with piexigias dust Cover for ELF Il (Conn res ad tax)
| u $29 95 plus $2 50 p&h
]
Power Supply (required) $4 95 posipaid [ 1 am also enclosing payment (inclucing posiage & hanghig) for CHARGE IT! Exp. Date
I RCA 1802 User s Manual $5 postpaid (re 1lems checked below' IVisa O Master Charge
Patman 5 Short Course On Microprocessor & Computer [ | want my ELF 1l wired and lesled wih power suppty. RCA (BarklY
ongva ming fedc hc' you {uSt aboul everylhing there know 1802 User's Manual and Shar! Course—all far just $149.85 plus
d any RCA 1802 compuler Wiitlen in non techaicat $3 p&h, Account #
l ALSO AVAILABLE FORELF 1t —
™ h 26 variables A-7 LET IF/THEN. INPUT PRINT GO TO  programs and produces assembly language source Ist-
Gl\fm ﬂgn\?nnv na"dg‘c'ooévs .31"’14 sgenfa‘e GO SUB RETURN END REM CLEAR LIST RUN.  ngs (o help you understand and improve your programs
I StuCians and 3 Sysiem monior/eaior $39.95 plus  PLOT PEEK POKE Comes tully documented and in  $19.95 on cassette tape
52 p&h cludes alphanumenic generalor requred (0 display  SAVE $9.90— Tex! Editor Assembler & Disassembler
B alphanumerc characlers directly 0n your tv screen with  purchased together only $49.95! (Require Video Dis:
| s‘.’K:]l:]g;“ Plsn‘u:l\;;r)‘e} Board accepts up o 46 IC ut adgitional haroware  Also plays Tick-tack-1oe plus @ piay Boaro plus 4k memory
diawng game Ihat uses ELF 11 s nex keyboard as a 1oy
| B 4.;83;3;; MMs:" &Anmssanle 10 any 4k page 1o <oy 4gkgmemovy equred $14.95 pos!Kald p&hELF (1 Light Pen. assembled & tested. $7.95 plus §1 |
k us 33 p&n 3 - f
O Tom Pittman s Short Course on Tiny Basic for ELF |
Gald plated B6-pim conectors (one required 10r each g ng voa:u 5 ourse on Tiny Basi GQE;; ;\'uggg')g'rwh'“ & Music Syslem Board kit
lug 0 board) $5 70 ea aig - . |
| ih R s e e ELF-BUGT™ Deluxe System Monitor on casselle [ ELF || connects directly 1o the vileo mpul of ydur v
LI X L (ICER 9 tape Allows aisplaying the contents ol all regislers 0N er wiihout additionaf haroware To connect ELF 11 1o
RAM) $34 95 pius $2 p&h your 1v at any goit i your program  Also diSplays 24 uoir antenng ferminais nslead orcer RF Madutator
Professional ASCII Keyboard kil with 128 ASCIL gyles of memory with full addresses blnking cursor  §§ g8 posipaig
upner’lower case set 96 printable characters onboard  and aulo scroling A must for the serious programmer’ . 2 /) A ( fler B
I reguiator parly logc selection and choce of 4 hand  $14.95 postpaid Coénmg S‘wn © C-A Converter. Conlrofler Board
shaking ._.ugna‘u 10 male with almosi any COMputer ] Text Editar on casselte 1ape gwes you Ihe ability to Challig
$64 95 plus $2 p&h insert delete or edit lines and words 11om your programs, |
Oefuxe melal cabinet tor ASCH Keyboard. $19.95 whjle Ihey are displayed on your wideo momifor {Adg  Print
plus $2 50 p&n printer and you can use ELF. 11 10 type error-tree letters  Name
l Video Oisplay Board kit lels you generate a sharp  plus insert names and addresses trom your mailing hist |
wolessional 32 ar 64 character by 16 line upper and  $19 95 postpaid Adgress
| lower case displdy on your lv screen or video monitor— [ Assembier on casselle tape iranslates assembly |
aramanicaily improving your unexpanded $99 95 ELF 1 (anguage programs nto hexidecimal machine code for
!
S1ate __2p I
—— - DEALERINQUIRIES INVITED —

4N
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THE REAL LAST

| y
WE HONOR WORD IN TEST PROBES!

VISA _
R Telescoping electrode!
gﬁEEEE Tempered stainless steel,

needle-sharp point!

Electrode insulation of 1 KV
right to ground tip!

Fully insulative valox probe

JJWUINTICUROINT | body!
INSTRUMENTS

exclusively by HUNTRON SALES

$9.95+ 3.50 handling

5’, Superflex wiring!
Fully repairable....
Lynnwood,Washington 98036 ALL PARTS REPLACEABLE!

15123 Highway99 North

(800) 426-9265

CIRCLE 25 ON FREE INFORMATION CARD
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*60 MODEM

ROBERT WARD

THE HOME COMPUTER CAN OPEN DOORS
not only to the realm of programming
and electronics, but also to the rest of
the world. You need only equip it with a
serial port, a modem, and a telephone.
Most computer hobbists have the serial
port and the telephone. Unfortunately
assembled modems can be quite expen-
sive. The few Kkits available are notable
for being difficult to align and quick to
drift, and secme don't even offer any real
savings.

That need not be the case. Here is an
easy-to-bui'd, inexpensive crystal-con-
trolled modem. Constructed on one side

With a telephone, a serial interface, and this inexpensive,
crystal-controlled modem, your computer can access
others almost anywhere in the world.

of a 3 x4-inch printed-circuit, the design
requires absolutely no adjustments. All
passive components are readily available,
having 5% and 10% tolerances. The cir-
cuit is so simple that, once assembled,
its operation may be verified with only a
logic probe or VOM. The enclosure and
acoustic coupler (the part the phone
handset fits into) can be built using read-
ily available materials and require only
a few hours work and a minimum of
tools.

The completed project is a Bell 103-
type, acoustically-coupled modem, eas-
ily capable of handling data at 300 baud.

=\ AW americanradiohictory com

It has switch-selectable answer and
originate modes. Each channel’s input
is equipped with a three-stage active fil-
ter, providing excellent noise immunity.
Y ou may jumper-select RS-232, CMOS,
or TTL logic-levels, which simplifies in-
terfacing to your machine. With answer
and originate modes you can communi-
cate not only with large time-sharing
systems, but also with friends who
may be restricted to originate-only
equipment.

The project does not include a power
supply, but if you already have acompu-
ter, it is almost certain that you can
power the modem from it. The modem
only requires about 20 mA at T 12-volts,
and 20 mA at 5-volts. This design doesn’t
generate a local echo. Again if you have
a computer, you can let it take care of
that (one approach is detailed later in
this article). Finally, certain ‘‘hand-
shaking’’ signals often provided by
commercial modems are not generated
(but we show you how to do without
them). For the most part those signals
are not needed in an acoustically-
coupled installation.
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You don’t get FCC-approved (or any
other type) auto dial and auto answer
and will have to do without those lux-
uries unless you design the circuits
yourself.

The circuit

The circuit (see the block diagram in
Fig. 1) consists of two distinct signal
paths—the modulator and the demodula-
tor. (That, by the way, is where we get
the term modem. It’s an acronym for
MOdulator/DEModulator.) The Motor-
olaMC14412is present in each path and,
strictly speaking, provides all of the
modulation and demodulation func-
tions. That IC generates audio tones to
be transmitted and demodulates the in-
coming signal, translating it to logic
levels. Under ideal conditons it will op-
erate at speeds of 600 baud. In the real
world, though, reliable operation of the
Bell 103 standard is limited to 300 baud.

The rest of the functions are provided
by twelve individual op-amps housed in
three L M348 (a quad package of the

‘easy-to-use 741) IC’s.

Refer to Fig. 2. The input buffer is a
single op-amp (IC1-a2) operating at max-
imum gain. It increases the crystal
microphone’s —55 dB output level to
essentially 0 dB. (Other transducers,
such as electret microphones, may be
used, provided they have at least — 55
dB sensitivity.)

A carefully designed three-stage ac-
tive filter (IC1-b, -c, -d and IC2-a, -c, -d)
attenuates out-of-channel noise. The
exact frequency response of the band-
pass filter is not particularly critical, al-
lowing the use of components with 5%
and 10% tolerances. However, the filter
1s not easily modified (e.g. to handle the
frequencies of the deaf communication
network), since the phase delay across
its passband must be consistent.

The limiter in Fig. 3 (IC3-b, Di)
clamps the 20-volt peak-to-peak output
of the filter to levels compatible with the
MC14412’s demodulator section.

The filter output also feeds the level
detector. That block detects the en-
hanced input signal (at D2) and uses a
simple lowpass filter (C2) to create an
output voltage directly related to the
strength of the incoming signal. An op-
amp configured as comparator with a
Zener-clamped output (IC3-a, D5) trips
when that voltage exceeds a reference
voltage determined by R15 and R8. That
ouput signals the MC 14412 that a usable
carrier is present and that it should act as
a demodulator. The demodulator is dis-
abled in the absence of a carrier.

The modulator circuit is even more
simple. The MC14412 modulator syn-
thesizes a sinewave corresponding to
the TX DATA input. A highpass filter (C3)
compensates for the frequency charac-
teristics of the acoustic network. A
single op-amp (IC2-b) drives the 8-ohm
speaker.

Two remaining op-amps, configured
as comparators (IC3-¢ and IC3-d) pro-

FIG. 1—BLOCK DIAGRAM OF the modem. The scope patterns shown are those that should be
observed at the test points shown on the schematic (Figs. 1 and 2).

FIG. 2—THREE-STAGE ACTIVE FILTER (IC1-b, -, -d and IC2-a, -c, -d) attentuates out-of-channel noise.

www americanradiohietory com
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FI_TEF
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FILTER

RESET
RXCAR

ECHO
TYPE

i RATE

 SELF
TEST

RXDATA

MODE

1C4
MC14412v

TXDATA

FIG. 3—HEART OF THE CIRCUIT is. the MC14412 that performs all the modulation/demodulation

functiors.

FIG. 4—THIS CIRCUIT derives +5-voits from the
+12-volt line allowing you to use a DPDT switch
to turn the unit on and ofY.

vide logic transktion if desired. The buf-
fer on the TX DATA line is designed with
about 3-volts hysteresis (a ‘*dead zone’’
between logic-¢ and logic-1), improving
noise immunity on long transmission
lines.

The unit requires three power sup-
plies—+12-volts, —12 volts, and +5-
volts. The maximum drain on any of the
three is orly about 20 mA, so there
should be little difficulty in obtaining
power from your computer. A 3PDT
switch can be used to switch power to
the modem if you do not want it on all
the time.

If desired, the +3-volts can be de-
rived from the +12-volt line through a
5.1-volt Zener diode and a 68-ohm re-
sistor as shown in Fig. 4. This would
allow you to use a more readily available
DPDT switch to turn the unit on and off.

bridge the gaps. You should also pay
special attention to the power runs near
the three LM348’s.

Once you have a circuit board, assem-
bly is straightforward. A parts-place-
ment diagram is shown in Fig. 6, and an
interior view in Fig. 7. The design’s
most notable quirk is the extensive use
of end-mounted components. All but a
diode and a few resistors are mounted
on end as shown in Fig. 8. You must be
careful to align the exposed lead on
those components so that it cannot short
against another exposed lead. Except as
noted, install the parts so that the ex-
posed lead faces the nearest edge of the
board.

Begin by installing all the flat-mount-
ed diodes and resistors. Those are R6,
R7, R8, R33, and D2. Be certain that the
polarity of the diode is as indicated in
the parts-placement diagram and sche-
matic. Install the IC sockets, after
checking carefully to make sure that
they are correctly oriented.

The jumpers should be installed now
as they may be hard to reach later.

The rest of the components (with the
exception of the crystal) are either end-
mounted resistors and diodes, or nor-
mally mounted capacitors. We suggest
installing the resistors and diodes first,
and then the capacitors.

Several end-mounted components re-
quire special attention. Resistor R17 is

le .
[< 3-1/2 INCHES g

|

FIG. 5—THIS FDIL PATTZRN can be easily reproduced, although the between-the-pin traces near IC4

may require special attention.

Assembly

While the circuit board is compact,
the traces are easily reproducable with
one possible exception. (The foil pattern
is shown in Fig. 5.) There are several
thin, between-the-pins, traces at IC4.
These may not copy well using home-
brew techniques. If you have trouble
with these spots, use a knife to cut out
the bad sections of trace and tack-solder
short sections of wire-wrap wire to

wwWw americanradiohistorv com

placed next to the crystal. If you wish
the crystal to stand upright on the board
you will need to form the leads of that
resistor so that it can. be mounted flat
against the IC4 socket. A little tape
over the resistor is a wise precaution.
If you prefer—and if your enclosure is
large enough—you may mount this re-
sistor like the other end-mounted com-
ponents and simply leave enough lead
on the crystal to allow it to be bent away
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o
N

+2v -12v
A

T0
MICROPHO

+5V T0
S1-b

TOS1-a

TOPIN TO PIN
30N 20N
DB-25-S DB-25-S

SPEAKER

FIG. 6—MANY of the components shown in this parts-placement diagram are end-mounted. Board is

shown jumpered for RS-232.

FIG. 7—PC BOARD is mounted, component-
side-down, on short standoffs. Switches, hidden
by board, are mounted on enciosure.

FIG. 8—TO PREVENT SHORTING, most of the
end-mounted components should be mounted
so that the exposed lead faces the nearest edge
of the board.

from the resistor but the enclosure as
detailed later in this article does not
allow enough room for that approach.

Also, unlike the rest of the end-
mounted components, D4 should be
mounted with the exposed lead toward
the center of the board. Resistors RS
and R39 must share a common hole.
Y ou will probably need to enlarge it be-
fore it will accommodate both resistor
leads. Install RS and R39 as shown in
Fig. 9.

FIG. 9—RESISTORS R5 and R39 share a com-
mon hole. It may be necessary to make this hole
larger than usual to accept both leads.

PARTS LIST

Resistors Va watt, 5% unless otherwise
noted

R1, R2, R9, R33, R39—22,000 ohms

R3, R4, R12, R17—10 megohms

R5—15,000 ohms

R7, R8, R39—10,000 ohms

R10—4700 ohms

R11, R18-R21—2200 ohms

R13, R14, R24, R32—160,000 ohms

R15—2 megohms

R16—390 ohms, Y2 watt

R22, R29, R37—100,000 ohms

R23—270 ohms

R25—18,000 ohms

R26—200,000 ohms

R27—330 ohms

R28, R36—8200 ohms

R31—820 ohms

R34—240,000 ohms

R35—1200 ohms

R38—2400 ohms

Capacitors 50-volt or greater working
voltage

C1—.47 pyF, ceramic disc

C2—.1 uF, Mylar, 10% or better

C3—220 pF, ceramic disc

C4-C15—.01 uF, Mylar, 10% or better

Semiconductors

D1, D5—1N751, Zener

D2-D4—1N3600

IC1-IC3—LM348 quad 741 op-amp

1IC4—MC 14412 low-speed modem

XTAL1—1.0 MHz crystal

S1—DPDT switch

S2—3PST or DPDT switch

Miscellaneous: PC board, crystal or elec-

tret microphone, 8-ohm speaker, lumber,

tennis ball, radiator hose, hardware, etc.

NOTE: The following are available from
Quest Electronics, PO Box 4430E, Santa
Clara, CA 95054: Kit including PC board,
all electrical parts except switches
(speaker and microphone included), and
15 pages of documentation, $60; PC
board and documentation only, $17.50.
Add 5% for shipping. CA residents add 6%
tax, MC and Visa accepted.

FIG. 10—A DPDT SWITCH, $1, is wired as shown for testing the modem. After testing is complete,
rewire the switch to match the schematic.

When installing the capacitors, leave
longish leads on Cl1 (a large .47 yF one)
and bend it over the jumper so it is out of
the way. Ceramic discs may not be sub-
stituted for the .01 yF filter capacitors—
they must be Mylar. We also recom-
mend a low-loss type such as Mylar for
C2.

Be sure to install jumpers from G to E,
from K to C, and across ECHO. After
testing we will install a jumper across
TEST. That four-jumper pad (RATE,

wWwWwW americanradiohistorv com

ECHO, TYPE and TEST) will accept a
4PST DIP-switch if you wish. However,
none of those settings are likely to be
changed once testing is finished.

If your serial port requires RS-232 log-
ic levels, follow this procedure: jumper
from D to H, from A to F, and from B to
the cathode (banded) end of D4. Pad E4
is now the TX DATA input and ES is the
RX DATA output.

To generate CMOS logic-levels, in-

continued on page 70



Solid-State Devices
for 100 GHz

JOSEPH J. CARR

Gunn, IMPATT, TRAPATT, and BARITT.
Here’s a look at solid-state devices
for microwave communications.

ENGINEERING ADVYANCES DURING THE PAST FOUR DECADES HAVE
dramatically increased the upper limits of the radio spectrum that is
available for practical use. Today, communications are taking place
over carriers that are well into the gigahertz region. (Note: | GHz is
equal to 1000 MHz—Editor.) In contrast, just after World War I,
frequencies in excess of 1.5 MHz were considered useless. In fact,
until the later 30's many publications refered to all frequencies
above 30 MHz as ultra high frequency (UHF)—a designation that
we use today for frequencies in the 300- to 1000-MHz region. Even
today, a holdover of the older meaning of ‘“UHF"’ is seen on some
German-made FM broadcast radio receivers that mark the FM
band (88 to 108 MHz) with “U”’ or “UKW’’ after the German
words ultra kurz welle—meaning literally: ultra short waves.
Several design problems had to be solved before the UHF and
microwave spectrum could be used on a practical basis.

In this article, we are going to look at commercially available
solid-state devices for use in the microwave region. Those devices
are highly specialized and thus carry such odd names as Gunn,
IMPATT, and TRAPATT. But before we look at them and how
they work, let us first examine the history of the microwave re-
search, with particular emphasis on the design problems that had to
be solved.

History

Generating ultra high frequencies is not, as some might believe, a
strictly modern accomplishment. Heinrich Hertz conducted many
of his early experiments (1887) using frequencies in the 60- to 500-
MHZz range. Marconi, usually considered the father of commercial
wireless telegraphy, used Hertzian apparatus to produce fre-
quencies to 500 MHz, but soon switched to very low frequencies
(below 1.5 MHz) when he discovered that they were more effective
with the primitive radio equipment then available.

By 1930, laboratory workers had succeeded in generating fre-
quencies as high as 75 gigahertz, but not in a commercially im-
portant manner. The power available at those frequencies was
miniscule because it represented the highest detectable harmonics
of spark-gap generators that operated at a considerably lower
fundamental frequency.

The generation of large amounts of RF power in the decades
preceding World War II required one of three available tech-
nologies: spark-zaps, Alexanderson alternators, and vacuum
tubes. Of those, only the spark-gap transmitter was capable of gen-
erating microwave power, and that only at the expense of huge
amounts of energy at subharmonically related frequencies below
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the microwave region. It would not be
unreasonable to assume that micro-
watts of energy in the low-microwave
region required kilowarts of energy
from a one-MHz spark-gap.

The Alexanderson alternator was a
mechanical/electrical alternator that
produced frequencies in the VLF re-
gion. The frequency was determined by
the number of poles and the speed of
rotation. Although the alternator was
used to generate large amounts of RF
power, it was limited in frequency by
mechanical problems.

Ordinarily, vacuum tubes of the post-
WWI era would not operate at UHF or
microwave frequencies. They did,
however, seem to represent the best
approach to researchers hoping for
UHF/microwave operation. There
were two major problems with vacuum
tubes that kept the operating frequency
low: interelectrode capacitance and
electron transit time.

There are two approaches to the re-
duction of interelectrode capacitance.
One is the electrode size and geometry:
the other is the inter-electrode spacing.
Reducing the electrode size is not
always possible, however, because that
approach also himits the output power;
small electrodes are not able to dissi-
pate large amounts of heat.

Increasing the element spacing in a
vacuum tube will decrease the capaci-
tance, but will also increase the elec-
tron transit-time. Geometry, size, and
spacing factors could account for some
of the progress in vacuum-tube design,
so that operating frequencies to 450
MHz were used in World War II.

As early as the 1920's. investigators
had noted that electron transit-time
seemed to be a fundamental limitation
in the design of microwave vacuum
tubes. Electron transit-time is the time
required for an electron to travel from
the cathode to the anode. Proper grid
control of the electron stream requires
that the period of the alternating voltage
applied to the grid be long in relation to
the electron transit-time. It proved rela-
tively easy to design around the transit-
time problem at frequencies to 200
MHz, with 750 MHz reportedly attained
in the laboratory by Boyd and Phelps
(1927). But operation at frequencies
greater than 200 MHz proved difficult
to achieve on a commercial scale.

A solution to the transit-time prob-
lem was proposed in 1920 by Bark-
hausen and Kurz (Germany). The Bark-
hausen-Kurz oscillator (BKO) used a
special vacuum tube to generate 700-
MHz signals. Figure 1 shows the BKO
tube. Here, the grid is made positive
with respect to the cathode and the
anode, exactly the opposite of the usual
arrangement. Electrons emitted by the
cathode are attracted by the positive
potential on the control grid. Some of
those electrons will strike the grid. but
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FIG. 1—ELECTRONS oscillate in an elliptical
path around the grid in the Barkhausen-Kurz
oscillator.

most are accelerated through the grid
structure, towards the anode. Shortly
after passing the grid. however, they
are repelled by the negative potential
on the anode. and are deflected back
towards the grid. The electrons will
oscillate in an elliptical path around the
grid structure. Output power can be
obtained by connecting the grid to a
load. and will consist of that minority of
electrons in the grid path that actually
strike the grid.

American development of the BKO
was hampered by an import embargo
imposed upon non-American vacuum
tubes during the famous radio-patent
wars of the 20's. The BKO could be
made from an ordinary vacuum tube,
but required a cylindrical, coaxial,
anode-grid configuration (as used in
German vacuum tubes). Most Ameri-
can tubes, though, used a flat, sand-
wich-like structure that was not adapt-
able to BKO operation.

European work with the BKO. how-
ever, continued. Kohl, in Germany,
succeeded in generating a 6-GHz signal
in 1928. Esau used BKO devices to
make  full-duplex communications
across the English channel in 1930. The
frequency used in these tests was 1.6
GHz.

The BKO was one of the first devices
to overcome the transit-time limitation
by making it work to an advantage. The
BKO overcame the transit-time prob-
lem by keeping the electrons oscillating
in a circular path in an electric field.
The vacuum-tube grid. however. was a
factor that limited available output
power: its small dimensions often re-
sulted in the grid running white hot
during BKO operation.

A solution to that problem was
proposed in 1921 by A.W. Hull. His
solution was to delete the grid altogether
and keep the electrons in orbit by using
a magnetic field. Hull’s original magne-
tron has been much modified over the
years, but the basic principle is still
used today. Most microwave ovens. for
example. use magnetron oscillators.
One of the first modifications to the
Hull magnetron was made by Yagi and
Okabe. working in Japan. The Yagi-
Okabe magnetron achieved greater out-
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put power, and higher operating fre-
quencies, by splitting the Hull anode
into two., or more. sections. There
were. however, still considerable de-
sign problems to solve because the
small dimensions of the components re-
quired for microwave operation made
the output power somewhat limited. By
the mid-30’s, however, Cleeton and
Williams. working at the University of
Michigan, achieved operation at 50
GHz. Over the years. power and fre-
quency have increased, making the
magnetron one of the primary sources
of microwave energy.

The power-vs-frequency dilemma
seemed unsolvable for several years.
But in the mid-30’s. several investiga-
tors simultaneously reached similar
solutions. Dr. W.W. Hansen (Stanford
University) and Drs. A. and O. Heil
began to think in terms of turning the
transit time to advantage through the
mechanism of velocity modulation of
the electron beam. In 1935, the Drs.
Heil proposed to use the electron transit-
time to control the electron stream. The
heating problem was not solved, but
was avoided because the electrons
would not actually strike the control
electrodes.

Russell and Sigurd Varian: extended
Dr. Hansen's work into the practical
world in 1937 when they used Hansen’s
calculations to build the first klvstron
vacuum tube. That device used the
transit time, and the deceleration of
bunched electrons, to generate micro-
wave RF energy. Velocity modulation
of the electron stream in the klystron
produces the bunching effect. It is the
time between the arrival of successive
bunches at a collector anode that deter-
mines the operating frequency of the
klystron. Arrival of each bunch repre-
sents one cycle of RF energy.

The background material presented
thus far is intended to demonstrate
some of the problems that required
solution before microwave frequencies
could be used properly. The develop-
ment of semiconductor devices saw
similar, if not identical, problems. The
high-frequency response of bipolar
transistors, for example, was limited by
the transit time of charge carriers (elec-
trons or holes) across the base region.
Attempts at reducing the width of the
base region in order to decrease transit
time produced additional problems; i.e.,
increased capacitance and decreased
tolerance to reverse bias potentials.

But even thin base-regions could not
solve the problem. In semiconductor
materials we will see a property called
electron saturation velocitv, which is
analogous to a similar problem in
vacuum tubes. That limitation seems to
be a fundamental limit to the high-fre-
quency operation of bipolar transistors.
But, like the vacuum tube transit-time
problem. we can turn that problem into



an advantage and use it to create micro-
wave energy.

Transfered electron devices

John Guan, of IBM, was studying
the properties of n-type gallium arsenide
(GaAs) material in 1963. He noticed
that the current through the material
would become unstable if the applied
voltage were increased above a certain
threshold potential. It was discovered
that the current would pulsate at micro-
wave frequencies if the E-field were
above that point.

Gunn suspected that a negative-re-
sistance phenomenon was responsible
for the effect he observed. Negative-
resistance generators can be made to
oscillate under the right circumstances.
Gunn speculated that the negative-re-
sistance phenomenon was due to a loss
of electron mobility at the higher
applied voltage. That theory can be in-
ferred from the fact that some materials,
such as GaAs, permit electrons to exist
in either of two, rather than just one,
conduction bands. In the lowest con-
duction band, the effective electron
mass and electron energy are low. The
electron mobility in that conduction
band is high, so the matenal will act like
an ordinary ohmic resistance.

If the electric field is increased to ap-
proximately 3 to 3.5 kV/cm, then the
electrons will become more energetic,
and will transfer to the higher conduc-

FIG. 2—AT POTENTIALS GREATER than Vyy,
an increasing number of electrons are scattered
into the low-mobility conduction band.

FIG. 3—THE GUNN DEVICE shows a diode-like
structure although it is not a PN junction.

FIG. 4—WHEN the Gunn device is biased at Vyy, a domain builds up at the cathode end (a), drifts

through the Gunn device (b), and is collected at the anode (c).

tion band. An energy level of 0.35 eV
separates the minima of the two con-
duction bands. The effective electron
mass increases in the higher-conduction
band. while mobility decreases.

Figure 2 shows that an increasing
number of electrons are scattered into
the low-mobility (high-energy) conduc-
tion band as the applied potential in-
creases above a certain threshold volt-
age Vi, At potentials less than the
threshold potential, the electron velocity
increases linearly with the applied volt-
age. That behavior is exactly as ex-
pected In any material that obeys
Ohm’s law. But at potentials greater
than V;,; the number of electrons trans-
ferred to the low-mobility conduction
band increases with increasing voltage.
That phenomenon causes the net elec-
tron velocity to drop, creating a nega-
tive-resistance region between V;,, and
a saturation potential V.

Microwave oscillators that depend
upon the transfer of electrons between
high- and low-mobility conduction
bands are called transferred electron
oscillators (TEQ).

The description of negative-resistance
operation adequately justifies the claim
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that the GaAs material will oscillate,
but does not explain the structure of the
Gunn device or the mechanism of oscil-
lations in those devices. There are two
different modes of oscillation in the
Gunn device.

Incidentally, it has become common
practice to call the Gunn device a
““Gunn diode.™ but that is not strictly
correct: the Gunn device is nor a diode.
In the Gunn device we are using oscil-
lations in a bulk medium, not a PN junc-
tion. The diode-like structure of the
Gunn device shown in Fig. 3 is not an
ordinary PN junction. The end sections
are not active, but are intended to
facilitate ohmic contact between the
electrodes and the active center region.
Also, it is the practice of some people
to refer to most solid-state microwave
oscillators as Gunn diodes, when, in
fact. they are of an altogether different
structure. One recent advertisement
listed as a “"Gunnplexer™™ a device that
contained an IMPATT (IMPact Ava-
lanche and Transmission Time) diode.
The Gunn device is a diode only in the
sense that it has two (di-) electrodes
(ode), but should not be confused with
PN-junction diodes.
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FIG. 5—A BRIEF output-current pulse is gen-
erated at the instant that the domain is collected
at the anode.

metal contact electrode. That section is
made out of material with a relatively
low resistivity (i.e. 0.001 ohm/cm). Its
purpose is to insure good contact with
the end electrode and to prevent metal-
lic-ion migration from the electrode into
the active region. The thickness of that
section is approximately 1 to 2 microns,
and it is grown epitaxially onto the cen-
ter section.

The center section is the active re-
gion in the Gunn device, and consists of
n-type gallium-arsenide material. The
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FIG. 6—GUNN DEVICE is shown as a hegative conductance placed in parallel with an L-C tank circuit.
The circuit will oscillate it —G is much greater than Gg.
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FIG. 7—THE DC BIAS VOLTAGE must be carefully selected so that the total bias drops below V but
remains above the sustaining potential on negative peaks of the RF cycle.

Gunn devices

The observations of Gunn in 1963 led
to the invention of the Gunn device as a
microwave oscillator. But negative-re-
sistance oscillators were the subject of
speculation by Shockley as early as
1954. Esaki (1957) produced a two-
terminal ‘‘diode’” device that had a
negative-resistance property. That de-
vice 1s now known as the tunnel diode
or Esaki diode. Sommers suggested in
1959 that the Esaki diode would have
microwave applications; the prediction
has proven to be accurate. It was
against that background that the Gunn
device was invented in the mid-60's.

The basic structure of the Gunn de-
vice is shown in Fig. 3. This device
consists of three basic sections. The
first section provides ohmic contact be-
tween the active center region and the

oscillating frequency of the device in
one of its two modes is dependent upon
the thickness of that region, varying
from 6 GHz at 18 um to 18 GHz at 6 um.
The device’s threshold voltage is also
dependent upon the thickness of that
region, and will vary from approximate-
lv 1.95 volts at 18 GHz, up to 5.85 volts
at 6 GHz.

The last section is the substrate layer
and is metallized to allow bonding to
the device's support structure. Again,
low-resistivity GaAs material is used.

Gunn devices are not very efficient,
especially in the transit-time mode of
operation. Those devices may require
20 to 50 times more DC power than
they produce in RF output. As a result
of the low efficiency. the substrate is
usually bonded to a heatsinking package.

When oscillating, the Gunn device
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can operate in either of two different
modes: transit-time (or Gunn) mode and
the limited space-charge (or deiaved
transit-time) mode. In transit-time
mode, the operating frequency is deter-
mined by the thickness of the active
region. That mode does not require an
external tank circuit for proper opera-
tion. In contrast, the delayed transit-
time mode requires an external tank cir-
cuit (i.e., a tuned cavity) but is fre-
quency-flexible and operates with more
efficiency.

Transit-time (Gunn) mode

When a Gunn device is biased below
the threshold potential V,,. the electric
field will be uniform throughout the de-
vice. The Gunn device will operate as
an ordinary positive resistance in the
region: i.e. the current will increase
proportionally with the increasing volt-
age.

But consider the situation when the
Gunn device is biased to the threshold
potential V., Under that condition,
electrons are injected into the cathode
end of the material faster than they are
collected at the anode end. That causes
a domain (or region) to build up that has
an excess of electrons on the cathode
side and a deficiency of electrons on
the anode side as shown in Fig. 4-a.
That domain drifts through the Gunn
device (Fig. 4-b) until it is collected at
the anode end. A new domain forms as
the old domain is collected at the anode
as shown in Fig. 4-c.

The output current from the Gunn
device maintains a low level until the
domain is collected at the anode. At
that instant a brief current pulse is gen-
erated in the output circuits as shown in
Fig. §.

The period of time between output-
current pulse peaks is known as the
drift time for that particular sample of
material. The period. hence the op-
erating frequency. is dependent upon
the length and the drift velocity (on the
order of 107 cm/s) of the material.

Delayed transit-time mode

The delayed transit-time, or limited
space-charge  accumulation (LSA)
mode is more efficient than the transit-
time mode. The transit-time mode,
while elegantly simple, suffers from low
efficiency and a frequency limitation.
that is determined by the thickness of
the active region. The delayed transit-
time mode allows the Gunn device to
adapt to the frequency of an external
tank circuit, such as a high-Q resonant
cavity. Figure 6 shows an equivalent
circuit in which the negative resistance
of the Gunn device is shown in a nega-
tive conductance placed in parallel with
the L-C tank circuit. Conductance G,
represents the ohmic losses in the tank
circuit. The circuit will oscillate if -G

continued on page 86



HAVE YOU EVER HOSTED OR ATTENDED A
party and discovered that even though
you were having a good time and enjoy-
ing the music and dancing, you felt that
something was missing? Perhaps some-
thing was missing—a lighting system
capable of translating the disco beat
into a tantalizing light display. One fac-
tor probably responsible for the absence
of such a system was its high price. The
systems that are available—and these
are for commercial use—cost hundreds
of dollars. Now, however, you can build
a multi-function lighting-display control
system that will rival many commercial
units, but for a fraction of their cost.

The system is called the Lumitron-4
and it has the following features:

e Four-channel control capability

e Separate function-control and
opto-isolated power-switching
units

e Manual and automatic bidirec-
tional “'light-chaser" action

e Manual and automatic ‘light-
chaser’ pattern selection

e Variable dwell-time for automatic
change of “light-chaser” direc-
tion and light pattern

e Audio-response control

e Five pushbutton MODE controls
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Flashing lights do not a disco make. This four-channel light

controller will sequence automatically or in time to the
music, and will dazzle your eyes in other ways as well.

that select the following:
1. All display lights on continu-
ously
2. Sound-sync-controlled inten-
sity of all display lights simul-
taneously
3. Sound-sync-controlled rate of
light chasing
4. Constant “light-chasing’ rate
5. Combination of modes 2 and 4
The power-switching system de-
scribed in this article uses opto-isolated
triac drivers having the capability to
trigger any triac requiring less than a
100-mA gate trigger-current. The power-
switching unit was designed to be lo-
cated remote from the master-control
unit and the two are interconnected by
a five-conductor cable. Originally, a
six-foot cable with five-pin DIN plugs
was used, but the prototype has been
operated with the two units separated
by as much as twenty-five feet.
Channel-control signals output from
the control unit have a nominal +5-volt
level when they are inactive and a +.7-
volt level when active. Each channel is
designed to have a 25-mA current-sink-
ing capability.
Figure 1 shows a block diagram of
the system.
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How it works

The heart of the Lumitron-4 (see
Figs. 2 and 3) is IC1, a 74194 presettable
4-bit bidirectional shift register with
modes (LOAD, SHIFT FORWARD. SHIFT
REVERSE) and timing that are controlled
by IC2 and IC3 respectively. Integrated-
circuit IC2 is a 7472 JK flip-flop with
AND-gated inputs, and IC3 is a 556 dual
timer with each timer configured as an
astable multivibrator. The shift rate of
IC1 is controlled by IC3-b, with R14
serving as a RATE control, and 1C3-a
clocking IC2. Switch S2 (FORWARD/RE-
VERSE/AUTO) and IC3-a control the shift-
forward and shift-reverse signals gen-
erated by IC2. (The output of IC3-b is
AND-ed with the JK inputs to IC2 so the
shift-forward/reverse signals generated
by IC2 do not change while the output
of IC3-b is low; that is an operational
constraint for IC1.) In its center AUTO
position, S2 allows the Q and Q outputs
of IC2 to change states alternately with
each IC3-a clock pulse; this causes ICI
to alternate its shifting direction. Setting
S2 to its other positions keeps the out-
put of IC2 constant after one clock
pulse and causes IC1 to continue shift-
ing in one direction. For example. if
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FIG. 2—GOOD DESIGN PRACTICE dictates that all unused IC pins be tied either to five-volts or
ground. Numbers next to “‘<’' symbols refer to PC-board finger numbers and to S6.

IC1 is shifting ‘“‘forward™ and S2 is
switched to the REVERSE position, ICI
will continue to shift “‘forward” until
the next clock pulse from 1C3-a causes
the IC2 outputs to change states. This
state change will cause IC1 to start and
to continue shifting in ‘‘reverse’” until
S2 is switched to a new position. The
time interval between pulses from
IC3-a is adjusted by the DWELL con-
trol, R1S5.

The desired display pattern is loaded

into IC1 by applying four bits of data to
IC1’s parallel inputs and forcing both of
its MODE-CONTROL inputs high. The
new display pattern will appear at IC1’s
outputs after the positive transition of
the clock pulse from IC3-b. Inputs A
and D are permanently wired to high
and low states respectively, with the
states of inputs B and C being selectable.
The ‘‘high’’ mode-control signals to
IC1 are supplied by IC2 and are loaded
by simultaneously taking IC2's PRESET
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and CLEAR inputs low. Those inputs are
connected together and are taken low
one of two ways, depending on the
position of S3 (MANUAL/AUTO). When
S3 is set to the MANUAL position, S4
(PATTERN-SELECT) selects the de-
sired ICI-b and ICl1-c iput levels and
when S5 (LoAD) is momentarily de-
pressed, PRESET and CLEAR inputs go
low.

Switching S3 to the AUTO position
connects the B and C inputs of ICI
to the Q outputs of IC7, a dual JK flip-
flop configured as a modulo-4 counter,
and ungrounds C35, the timing capacitor
for IC4. The output of IC4 is connected
to the PRESET and CLEAR inputs of IC2
and the ENABLE input of IC3-b. As long
as C5 is grounded, the output of IC4
remains high, and IC2. and IC3-b
function as described above. With ICS
ungrounded, IC4 functions as an astable
multivibrator with its rate controlled by
R16 (DISPLAY). When the output of IC4
goes low, that causes the PRESET and
CLEAR inputs of IC2 to go low as well,
forcing the Q and Q outputs of 1C2
high; this places IC1 in the LOAD mode.
Additionally, the enable pin of IC3-b
goes low, disabling IC3-b and causing
its output to go low, and IC7 is clocked
causing it to increment its count.

When the output of 1C4 again goes
high, IC3-b is enabled and its output
goes high providing the positive-transi-
tion clock signal required by ICI to
transfer the data on its input pins to its
output pins. The Q and Q outputs of
IC2 remain high momentarily after the
“‘low’” is removed from the PRESET and
CLEAR inputs because of internal propa-
gation delay and the time constant de-
termined by R9-C1. Resistor R9 also
serves as a current limiter for the out-
put current of IC4, should S5 be de-
pressed while IC4’s output is high.

Sound activation of the Lumitron-4 is
controlled by IC6, a 386 high-impedance,
variable-gain audio amplifier. The
setting of R12 together with the value of
C3 determines the overall gain while
the input-signal level to IC6 is con-
trolled by R13 (RESPONSE). The output
of IC6 is fed to Q1 and D1/D2. The man-
ner in which Q1 and D1/D2 affect the
operation of the circuit is controlled by
S6 (see Fig. 4).

A description of the modes of opera-
tion of the Lumitron-4 follows:

With S6-a depressed, 5-volts is con-
nected to the ‘‘common’ output line
and each output channel is connected
to ground. The console LED's and light
display will remain on continuously.

Depressing S6-b switches the collec-
tor of Q1 to the *‘common’” output line
and grounds each output channel. The
intensity of the lights and console
LED’s will vary according to the audio
input.

Switch S6-c causes 5-volts to be con-
nected to the ‘“*common’’ output line,



All resistors 'Ya watt, 5% unless

otherwise specified

R1-R3, R17, R30-R33—1000 ohms

R4, R6, R8—100 ohms

R5, R7—10,000 ohms

R9—22 ohms

R10, R12—1000 ohms, trimmer po-
tentiometer

R11—220 ohms

R13—5000 ohms,
audio taper

R14-R16—1 megohm, potentiom-
eter, linear taper

R18-R29—330 ohms

R34-R37—100 ohms, 1-watt

Capacitors

C1—100 uF, 10 voits, electrolytic

C2—1 wF, 10 volts, electrolytic or
tantalum

C3, C4—22 uF, 10 volts, electroytic

Cs, C6—220 «F, 10 volts, electrolytic

C7. C8, C10, C12-C14—0.1 uF. ce-
ramic disc or Mylar

C9—2.2 uF. 10 volts, electrolytic
(3.3 uF acceptable)

C11—1000 «F, 25 volts, electrolytic,
axial leads

C15-C18—0.1 uF, 250 volts, Mylar

Semiconductors

IC1—74194 4-bit bidirectional shift
register

potentiometer,

PARTS LIST

1C2—7472 JK flip-flop

IC3—556 dual timer

1C4—555 timer

IC5—7417 hex buffer/driver

IC6—386 low-voltage audio amp

IC7—74107—dual JK flip-flop

IC8—IC11—MOC3031 optoisolated,
zero voltage crossing, triac driver
(Motorola)

1C12—7805 5-volt regulator

IC13-1C16—2N6342  8-amp,
volt, triac

Q1—2N2907 or equivalent

LED1-LED4—.125-inch red LED

BR1-—one-amp, 50 PIV, bridge rec-
tifier

D1, D2—1N914 or 1N4148

S$1—SPST miniature toggle

S$2—DPDT miniature toggle

S$3—3PDT miniature toggle

S4—2P4T rotary

S§5—SPST N.O. momentary push-
button

S6—>5 (or 6) PDT interlocking push-
button bank

T1-—-8-12-volt, 500 mA, wall-plug
transtormer

J1, J2—5-pin DIN socket

J3—22-pin soldertail edge connec-
tor, .156-inch spacing

J4—miniature phone jack
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FIG. 3—MAIN FRONT-PANEL switches and potentiometers. Swich S2 is of the “center-off” type.
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S01-SO4—chassis-mount AC re-
ceptacle
F1—fuse (see text)
Miscellaneous: PC boards, IC sock-
ets, enclosures, 5-connector cable
with DIN piugs, ribbon cable, hard-
ware, terminal strips, materials for
infinity mirror, etc.

The following are available from
Design Specialty, 15802 Springfieid
St., Suite 80, Huntington Beach,
CA 92649: Etched & drilled control
unit PC board (879-2A), $18.00;
etched & drilled S6 PC board
(22280-1), $8.50; etched & drilled
power-switching PC board (22280),
$8.50; all three PC boards (580),
$30.00; switch S6 (SW6), $16.00; all
three PC boards plus S6 (580-SW6),
$42.00; four t0-amp, 20-140 VAC
zero-switching solid-state relays
on aluminum base plate (PWR-4),
$75.00. In U.S., Canada and Mexico
add 5% shipping & handling; all
others add 10%. CA residents add
6% sales tax. Please allow three
weeks to process orders accom-
panied by personal checks.

REAR VIEW OF CONTROL PANEL shows how
controls are wired. Leads from LED's are visible
behind terminal strip.

connects diodes D1/D2 to timer IC3-b
and connects each output channel to a
corresponding output of IC5. The dis-
plays will sequence at a rate that varies
with the audio input. In the absence of
any audio, the displays will sequence at
a rate determined by the setting of R14
(RATE).

Depressing S6-d connects the collec-
tor of Q1 to the ““‘common’’ output line
and connects each output channel to a
corresponding output of ICS. The lights
will now sequence at a constant rate as
determined by the setting of R14 but
their intensity will vary in synchroniza-
tion with the audio input.

With S6-e depressed, S-volts is con-
nected to the “‘common’ output line
and each output channel is connected
to a corresponding output of ICS. The
displays will sequence at a constant
rate as determined by the setting of R14.
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FIG. 7—CONTROL-UNIT PC BOARD plugs into 22-pin socket with .156-inch spacing.
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FIG. 8—SINGLE-SIDED BOARD ‘is used to mount switch S6 (see Fig. 4 for connection detaiis).

Construction
Construction of the Lumitron-4 is

straightforward and parts placement is
not critical. A 22-finger double-sided,
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plated-through. PC board (Figs. 5, 6,
and 7) is used for the control unit.

The mode-select switch, S6, is
mounted on a single-sided PC board
(Fig. 8). Parts placement and connec-
tions for this board were shown in Fig. 4.

Figure 9 shows suggested case di-
mensions and provides a drilling-guide
for holes for the switches, pots, and
LED’s.

The LED’s, used to monitor output-
channel activity, are press-fit into their
mounting holes and their leads con-
nected to a terminal strip. The 330-ohm
current-limiting resistor for each LED
is connected directly between the
cathode lead and the appropriate loca-
tion on S6 (refer to Fig. 4).

I n PNwo-2a

[
[ 3-3/4 INCHES >

FIG. 5—FOIL SIDE of doubie-sided control-unit
PC board. Connector finger 22 is at left.

LUMITRON 4 CIRCLIT
a

[ 3-3/4 INC ,]'

FIG. 6—COMPONENT SIDE of controi-unit board.
If you etch this board yourself, ali holes that
coincide on both sides will have to be jumpered
through. Take special.care at IC sockets.

The last board to be mounted should
be the one holding S6. It should be
positioned so that switch S6-a is at the
left when the switch assembly is viewed
from the front of the cabinet. Use
spacers at least 3/8-inch long when
mounting the switch board in the
cabinet.

Next month we’ll finish construction
of the Lumitron-4 and show you how to
operate the device. We’ll also give you
a few ideas on how to create an eye-
catching display. R-E
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w Breakthrough
In Headphone
Design

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

MOST OF US INVOLVED IN AUDIO-PRODUCT DESIGN AND EVALUATION
hear about ‘‘breakthroughs’’ in loudspeaker-system designs about
once a week. Usually the so-called breakthrough turns out to
be nothing more than a reworking of an established design
principle.
In the case of stereo headphones, the claims for break-
throughs are fewer. In fact, the basic designs used for
stereo headphones have remained fairly constant over
the years. Some companies offer units that form a seal
against the ear while others offer ‘‘open-air’” phones.
Of course, some companies make both types of
e phones to please everyone.
The design of any pair of head-
phones involves some conflicting
requirements. Ideally, stereo
phones should be lightweight so
that the wearer does not ex-
perience fatigue or discomfort
with extended use. On the other
hand, for any transducer to be
able to deliver good bass at high
amplitude levels, the drivers must
be of sufficient size and highly ef-
ficient. I was therefore quite surprised
the first time I tried on a pair of Sony’s (9 West
57th St., New York, NY 10019) new mode!
MDR-7 headphones at the most recent Con-
sumer Electronics Show. Those phones,
shown in Fig. 1, are so lightweight (55
grams, or -just under two ounces) that you
hardly know you are wearing them, even after
several hours of listening. But more important,
the sound quality of the phones is so superb that
I found myself removing the phones to examine
them every once in a while to make certain that the
excellent sound I heard was really coming from them. I
was so curious about the phones (there are four sets of phones in the new series,
with the low-end model MDR-2 units carrying a suggested price of $39.95, ranging
up to the model MDR-7's that I have been listening to that are priced at $79.95) that
I asked the people at Sony Corporation of America to quiz the engineering depart-
ment back in Japan and to ask them how they were able to come up with such ex-
cellent sound from such lightweight drivers. The following is their explanation of
how the new phones are able to deliver such excellent sound.

First, if you want to design a compact-sized driver unit for a set of headphones,
you have to use a very powerful magnetic circuit. Sound pressure from any driveris
proportional to the excursion and the area of the diaphragm (= r2). Sound-pressure
therefore, is proportional to the square of the radius of the diaphragm and, as the
radius of the driver’s diaphragm is reduced, sound pressure is drastically reduced.

This new series of
lightweight headphones
uses advanced engineer-
ing to deliver superb sound
quality.

e

r———
s : The only way to overcome that reduction in sound-pressure level
, 4% is by increasing the diaphragm excursion of the driver unit by
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using a very strong magnet. Of course
another way to increase sound-pressure
(assuming the voice coil of the driver
system could withstand it) is to in-
crease the amount of power fed from
the amplifier to the headphone driver.
In most cases however, the power
available at the headphone jack of an
amplifier or receiver is limited by a
series resistor that acts as a voltage
divider in series with the headphone’s
own impedance. That leaves only the
magnet as a means of increasing sound
pressure.

In the past the most popular perma-
nent magnets used in drivers were Fer-
rite and Alnico. Recently, however,
rare-earth magnets using a samarium-
cobalt alloy have been developed. Let
us examine three types of magnetic ma-
terial. The most important character-
istic to examine is the so-called demag-
netization curve. If we examine a
typical hysteresis curve for a magnetic
circuit, like the one shown in Fig. 2, the
demagnetization curve corresponds to
the second quadrant of the hysteresis
curve, as shown in Fig. 3. The energy
product for a specific magnetic material
is the product of flux density (B) and
magnetizing force (H), and is very dif-
ferent for different magnetic materials.

In Fig. 4 we see the demagnetization
curves and the energy product curves
for all three magnetic materials: Ferrite,
Alnico, and samarium-cobalt. The rela-
tive quantities (1, 2, 4, 12, 16, etc.) in
the second quadrant are called the per-
manence factor. The permanence factor
is approximately 1.8 for the Ferrite mag-

net, 12 to 16 for Alnico, and | for

samarium-cobalt. When magnetic ma-
terials are used at their maximum
energy-product point, it makes it pos-
sible to produce a magnet having
optimum shape or smallest size. In ma-
terial having a small permanence factor,
like the samarium-cobalt used in the
Sony MDR-series phones, self-demag-
netization is small. That makes it pos-
sible to make a very small magnet that
is nevertheless quite strong.

High compliance diaphragm for ex-
tended bass

Figure 5 is a typical response curve
obtained for a speaker system. Every
speaker system has a minimum resonant
frequency, f,, which can be calculated
from the following formula:

1

2w /MC

The quantity M represents the
moving mass of the diaphragm, while C
represents its compliance. Since sound
pressure decreases rapidly at fre-
quencies below f,, it is important to
keep f, as low as possible to extend bass
response. To do that, it is necessary to
increase the value of either M or C. If
you were to increase the moving mass,

0

PERMANENCE
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FIG. 2—THE DEMAGNETIZATION CURVE cor-
responds to the second quandrant of the
hysteresis curve.
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FIG. 3—THE ENERGY PRODUCT is the product
of flux density and magnetizing force, and is
very different for different materials.
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product curves for Ferrite, Alnico, and samarium-
cobalt.
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FIG. 5—TYPICAL RESPONSE CURVE for a
speaker system, The frequency tg is the mini-
mum resonant frequency.

M, the heavier moving mass would de-
crease the high-frequency response of
the single-diaphragm system and the
overall efficiency would also be lower.
Thus, increasing compliance, C, repre-
sents the only way to extend bass re-
sponse. One way of increasing the
compliance of the diaphragm is to make
it very thin and flexible (assuming that
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the surrounding material and the dia-
phragm material both remain constant).
The thickness of the diaphragm used in
the MDR-series headphones is only 12
micrometers, or about one-tenth the
thickness of an average sheet of type-
writer paper!

Protecting the driver against high-
level inputs

From the relationships established
earlier regarding driver size and amount
of excursion as they relate to sound-
pressure levels, we have seen that it is
necessary to increase the excursion if
you want to have a small-diameter
driver. However., a small-diameter
driver with a large excursion can de-
velop a problem with the flexible wires
that lead to the voice coil. The voice-
coil leads on the smaller diaphragm will
naturally be under greater stress than
will the leads connected to the voice
coil of the larger-diaphragm driver (see
Fig. 6) and, if conventional methods are
used the added stress will lead to re-
liability problems.

To overcome this, Sony adopted a
new technique for attaching the voice-
coil leads to the diaphragm, as shown in
Fig. 7. The effective span of the voice-
coil leads is much longer with the new
technique than with the conventional
method and the stress on the wires is
substantially reduced. Using that con-
nection method, Sony found that the
MDR-series drive units will accept a 40-
milliwatt input continuously for a
period of 500 hours without damage.

Acoustically transparent earpads

From a sound-quality point of view,
it would be ideal if earpads could be
eliminated from stereo headphones.
Coupling from the driver to the listener’s
ear would be more direct and there
would be no material between the driver
and the listener’s ear to absorb sound
and deteriorate audio quality. Just as
listening to a loudspeaker system
through a curtain tends to degrade
sound quality because the curtain acts
as an acoustical filter, foam earpads
tend to block sound transmission to
some degree. Yet, foam pads are neces-
sary for wearer comfort in the MDR-
series phones.

After examining existing earpad ma-
terial, Sony found that the cavities in
conventional foam earpads contain
many cell walls that block a certain
amount of sound going through the
cavity, as shown in Fig. 8-a. Accord-
ingly, they developed a new type of ma-
terial that has no walls in the cavities
across the sound path, as shown in Fig.
8-b. According to Sony, a special
chemical technique was required to
make the foam material from which the
MDR-series phone earpads were made.

Even the flexible 934-foot connection
cord used in the MDR-series. phones was
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FIG. 9—THE DIAPHRAGM is covered by a smail plate that acts as an acoustic equalizer as well as a

protective device.

given special attention to insure that it
would not degrade the signal coming
from the amplifier or receiver. A special
‘‘chemically-pure oxygen-free’’ copper
wire is used in making the cord to
minimize signal losses between the am-
plifier and the drivers. According to
Sony, conventional copper wire is only
99.5% pure, with an oxygen content of
0.035%; the copper wire used in the
MDR-series connection cords however,
has a purity (copper content) of 99.995%
and an oxygen content of only 0.0006%.
While that quest for pure copper wire
may be thought of by some as a bit of
“overkill”” it does serve to illustrate the

extremes to which the designers of
those phones went to insure top per-
formance.

Equalizer with overdrive protection
feature

The top-of-the-line model MDR-7
phones have one additional construction
feature that is worth mentioning. The
diaphragm of that model is covered
with a metal plate that has several holes
in it, as shown in Fig. 9. The center sec-
tion of that plate compensates for the
phase differences of sounds emanating
from the center and sounds coming
from the outer edges of the diaphragm

www americanradiohicstory com

and therefore acts as an acoustic
equalizer. That phase-shift correction is
especially important in maintaining
good high-frequency response.

The same plate also serves as a pro-
tection device for the driver in case it is
overdriven by the amplifier. There are
four small metal sections (indicated by
four arrows), that will come in contact
with four similarly located sections of
the diaphragm so that movement of the
driver will be restricted in case of an
overload condition, preventing possible
damage to the diaphragm. That allows
the headphone system to produce a high
level of bass from a small high-compli-
ance driver unit, without requiring a
separate. damper.

Specifications

You will have to listen to those
phones yourself in order to appreciate
how much of an improvement the new
design is. But just to give you some
idea of what to expect, here are some of
the published specifications of the
model MDR-7 phones. The phones are
dynamic types of course. The driver is
only 28 mm in diameter (lower-priced
models in the line have an even smaller,
23-mm diameter driver). Impedance is
55 ohms at 1| kHz. Perhaps most
amazing is the sensitivity, which is 101
dB/milliwatt. The rated power is 40
milliwatts and at that power input-level,
the units will produce a sound pressure
level of 117 dB. The maximum power-
handling capacity is 100 milliwatts. Fre-
quency response is quoted as extending
from 16 Hz to 22 kHz (the flatness of
the curve is not specified). Headband
pressure is only 100 grams, far lower
than that of any other headphone we
have ever worn and one of the chief
reasons why those phones are so com-
fortable to wear for long periods. R-E
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“My husband built it as a retreat from
noise, air pollution, the general unrest,
and me.”’
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Videotape is just as important as any other component in a
home-video system. Knowing what to look for can help you
choose the right one.

THE STATEMENT ABOUT A CHAIN BEING
only as strong as its weakest link ap-
plies as much to videotape recording
as it does to anything else. In any home
video-recording system, there are
several elements that can prove to be
the limiting factor in determining the
picture and sound quality that you ulti-
mately obtain.

If you are taping a TV program, the
elements involved include: the quality
and signal-strength of the received sig-
nal; the signal-to-noise ratio of the TV-
tuner section of your VCR; the quality
of the record-electronics of the VCR;
the characteristics of the videotape
being used; the characteristics of the

playback electronics of the VCR: the
performance of the RF modulator that
allows you to connect from the VCR's
RF output directly to the antenna input
of your TV set, and finally, the quality
and performance characteristics of the
TV set on which you view the playback
of the videotape.

If you are using a video camera as a
program source, that extra element (or
rather, its ability to provide a noise-
free. high-resolution video signal to the
input of your VCR) must also be con-
sidered a part of the *‘chain.’” In either
event, the tape you use 1s a critical link
in the video chain. To be sure, all man-
ufacturers of videotape intended for
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home use claim that their product is
“‘the best’’ and that you would be ill-
advised to use any other.

In fact, though, there are substantial
variations among the different video-
tapes—variations great enough so that
the viewer can easily distinguish be-
tween pictures recorded on one type of
tape and those recorded on another, in-
ferior type. There are mechanical dif-
ferences among the cassette housings
as well as differences between the tapes
themselves, but for this discussion we
will just concentrate on the differences
among tapes. Theoretically, the cas-
sette shells or housings used for either
the Beta format or the VHS format of



videotape must conform, within fairly
tight tolerances, to the requirements of
the licensors who have signed agree-
ments with the various tape manufac-
turers. (Sony licenses tape makers to
package videotape in Beta-type hous-
ings while JVC licenses those who wish
to package tape in VHS-type cassettes.)

Criteria for good performance

Assuming that you could separate
the various elements of a videotaping
system so that you can examine the
performance of just one of those ele-
ments (in this case, the tape), what per-
formance criteria would you evaluate?
To begin with, you would want to know
something about the storage-density
capability of the given tape. The more
densely packed with magnetic particles
a given tape surface is (and the smaller
those particles), the better the fre-
quency-response capability of the given
tape. And better frequency response
means better picture definition or pic-
ture resolution.

One test signal that has been used to
evaluate frequency response of both
videotape and videotape decks is a
multiburst test tone, containing Six
bursts at frequencies of 0.5 MHz, 1.25
MHz, 2.0 MHz, 3.0 MHz, 3.58 MHz,
and 4.2 MHz each. Normally, that type
of test signal includes a 3.58-MHz color-
burst signal. In checking the frequency
response of a sample of videotape,
though, it is a good idea to omit the
color-burst signal. If it were present it
would activate the color circuitry in the
reference videotape recorder being
used to make the tests. That circuitry,
if activated, blocks the passage of fre-
quencies beyond 3.58 MHz in many
home-video recorders.

Speaking of reference recorders used
in testing videotapes, it is fairly obvious
that you would want to use a VCR that
is, in each of the characteristics (signal-
to-noise ratio, for example) to be ex-
amined, significantly better than those
of the tape(s) being tested.

In a recent test of a group of video
cassette tapes performed by a qualified
and well known video laboratory, the
frequency-response capability of the
tapes tested ranged from the response
shown in the upper curve of Fig. 1, to
the lower curve of the same figure.
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FIG. 1—VIDEO FREQUENCY-RESPONSE of the best and worst videotapes tested differed by almost

5 dB at same frequencies.

Note that the two plots are not to be
regarded as continuous curves, since
only six discrete frequency points were
measured for each of the tapes. Inter-
estingly, none of the tapes did very well
above 3.0 MHz, though there is no easy
way to tell whether that was the fault of
the video deck (a high-performance
“‘industrial”’ model was used so that it
would not be a limiting factor) or the
tapes themselves. From our own ex-
perience with home-type videotape re-
corders we are fairly certain that at least
up to the 3.0-MHz test frequency,
those results are indicative of the tape’s
frequency response capabilities and not
of the machine’s. That is because no
home machine we have ever en-
countered has had such a good response
that it was down only about 5.0 dB at
3.0 MHz. (Typically, response of the
entire loop—record/play via tape, and
including the tape machine’s elec-
tronics—is down anywhere from 7.5 to
15 dB at that frequency.)

Signal-to-noise ratios
In discussing the signal-to-noise ratio
of audio tape, one establishes some
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reference signal-level (usually the level
that causes a 3% total harmonic-distor-
tion content during playback of a mid-
range-frequency signal) and measures
“tape hiss™’ or noise relative to that
level. In the case of videotape, it is a bit
more complicated than that. To begin
with, there are o kinds of noise that
are of interest: noise relative to a
reference luminance-(brightness) signal
and noise relative to a reference
chroma-(color) signal. Beyond that, the
chroma signal-to-noise ratio can be
further broken down into AM (Ampli-

tude Modulation) and PM (Phase Modu-

lation) noise, since both of those will
affect the color signal.

In the tests referred to earlier, the
range of signal to noise with respect to
a luminance reference-signal was be-
tween a high of 45.5 dB and a low of
40.5 dB. Note that signal-to-noise ratios
in video are lower than they are in
audio. Obviously, our eyes are more
tolerant of *‘snow’’ or noise in a video
picture than our ‘ears are of audible
“hiss.”” Interestingly, most home video
cassette recorders have a video signal-
to-noise ratio of between 40 and 45 dB,
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indicating that, in that respect at least,
it is a toss-up as to whether the tape or
the tape deck will prove to be the limit-
ing factor.

In the case of signal-to-noise ratios
relative to a chroma signal, the signal-
to-noise measurement in the above-
mentioned tests was made using the red
output of a color-bar generator as a
reference. Both AM and PM chroma
noise was measured from 100 Hz to 500
kHz. Results of the chroma AM-noise
tests ranged from a high (best) of 42 dB
to a low (poorest) of only 33.5 dB. The
poorest figure was obtained from a
brand of tape that is not well known or
widely distributed in this country; but if
such a tape were used it would yield a
very poor signal-to-noise ratio when re-
cording color-TV pictures. Chroma PM
signal-to-noise ratios varied from a high
(best) of 40 dB to a low (poorest) of
only 33.5 dB, the latter figure again ob-
tained from the same **off brand.”’

Dropouts—Ilong and short

A tape may exhibit excellent fre-
quency response, good signal-to-noise
ratios, and no mechanical problems
when operating in a VCR, but unless
that tape is uniformly coated with mag-
netic particles and has a smooth surface
that remains in intimate contact with
the video record/playback heads, a
large number of dropouts may occur
during playback. Those may be seen as
noise streaks, occasional horizontal
breakup, or even as vertical roll of the
picture in extreme cases. The effect will
depend largely upon the duration of the
dropouts as well as upon how frequent-
ly they occur. A short dropout would
be § microseconds in duration or less.
Medium-length dropouts would last for
about 10 microseconds, while long
dropouts would be 15 microseconds or
longer. Typically, over a period of one
minute of observation, superior video-
tapes will have 10 or fewer short drop-
outs, as few as 6 medium-length drop-
outs, and no more than 2 to 4 long-term
dropouts. At the other end of the quality
scale, we have seen tapes with as many
as 100 short, medium and long-term
dropouts in the same one-minute period.
Severe dropouts in a tape may be more
annoying to viewers than poor fre-
quency response, inferior signal-to-
noise ratios, or less-than-perfect audio
performance.

Audio performance of videotapes

In general, we have found that the
audio-performance qualities of video-
tapes closely follows their video per-
formance. That is, tapes that exhibit
good characteristics in video, have
good audio tracks as well. Still, there
are considerable variations in audio
performance. even among the better,
well known, brands. Of primary interest
in the case of audio is frequency re-

sponse, or the frequency extremes at
which response falls off by 3 dB from
some midrange-frequency reference
level (such as 1 kHz).

Figure 2 shows the range of response
capabilities measured in tests of eighteen
different brands of tape. Varations in
bass response were minimal, with the
best tapes having good response down
to 47 Hz and the poorest only some-
what worse, having their —3dB roll-off
points at 49 Hz. At the high end of the
audio spectrum, however, variations
among the different tapes were far
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available for home use is equipped with
any sort of electronic noise-reduction
system (such as Dolby B), and it is not
surprising that the best audio signal-to-
noise ratios of most home VCR's range
from 40 dB to, perhaps, 45 dB. Con-
trast that with the audio S/N range of
tapes (typically 52 dB to 55 dB when
measured on a professional or industrial
type of VCR) and you can see that
audio signal-to-noise is more likely to
be a function of the VCR on which the
tape is being used than of the tape’s
own limitations.
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FIG. 2—VARIATIONS in audio frequency-response among the various videotapes tested will not be
as noticeable as variations in video frequency-response to the average user.

greater: from 10.8 kHz (poor) to a 12.1
kHz (much better). Subjectively, how-
ever, those varations (both at the bass
and treble ends of the spectrum) would
ve far less obvious to a typical user
than would be the variations in video
frequency response described earlier
because of the generally inadequate
audio sections in most TV receivers.

Audio signal-to-noise ratios

Although there are substantial varia-
tions in audio signal-to-noise capabili-
ties of videotapes, we have found that
in general the tape itself is not the
hmiting factor when considering audio
S/N in a home video system. Remem-
ber, even at the fastest speed (shortest
record/play time) for the VHS video-
recorder format, the tape is traveling at
a very slow 1.31 inches-per-second. At
longer record/play formats, the speed,
of course, is reduced even further. Beta
speeds are not much different from
VHS tape speeds. Add to this the fact
that not one of the machines commonly

Mechanical considerations

Home videotape users will also want
to consider the mechanical reliability of
the tapes that they use in their VCR
machines. One of the chief advantages
of videotape (as opposed to videodiscs
that are much less expensive than
equivalent lengths of videotape) is the
ability of the user to erase previously
recorded material and use the tape over
and over again. In order to fully realize
that advantage, the tape must remain
intact and unstretched with repeated
use. In addition, the tape housing must
be molded to precise tolerances and in-
ternal parts (as many as thirty or more
in better-made cassettes) must not
cause tape jamming or increased fric-
tion as the cassette ages and is used re-
peatedly. In general, most of the avail-
able tapes we have seen and used have
no serious problems in that regard. but
of course the entire home VCR field is
still too new to be able to say, with
any certainty, that **videotapes should
last a lifetime. R-E

What's News

Reactors can fail safe

The American Nuclear Society, in a re-
cent policy statement, expresses confi-
dence that emergency core-cooling sys-
tems (ECCS) can keep the nuclear fuel
from overheating when the regular cool-
ant is lost. That confidence, the Society
states, is based on understanding the re-
quirements of those systems, extensive
experimental verification, . . . and frequent
inspection and testing, both during con-
struction and when in service.

“Even in the Three-Mile Island acci-
dent,” the paper noted, “the ECCS func-
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tioned and remained fully capable of per-
forming its function of cooling the fuel.”

In a second statement, the Society pro-
poses that nuclear fuel-cycle centers "‘be
developed and operated under interna-
tional safeguards, and that fuel-cycle ser-
vices—including spent-fuel storage, re-
processing, and waste management—
should be available as soon as possible to
utilities and the international community.”

Copies of the policy statements can be
obtained from the American Nuclear
Society, 555 North Kensington Ave., La
Grange Park, IL 60525. R-E



Part 11— The better your robot can

respond to the world around it,

the more useful it will be. Here ar2

two sensors that will enable

the robot to ‘‘see’’ and ‘‘feel’”’ objects

that are in its vicinity.

UP UNTIL THIS POINT, ANY REACTION THAT
the robot has shown to events happening
around it have actually been those of its
operator. Radio- or computer-control has
been possible only to the extent that the
operator could observe the robot’s envi-
ronment and make the robot react to it.
And, even operating in that way, there
has been the danger that the robot could
“stumble” into something that could not
be seen by the operator.

In this installment of the Unicorn-1
series we’ll describe two types of sensors
that will enable the robot. to detect
objects in its immediate vicinity and to
react to them.

The first is a contact-type sensor that
will give the robot a limited sense of
“feel” and allow it to know when it has
bumped into something.

There are times, though, when it would
be better for the robot to be able to sense
when it was about to bump into some-
thing—running into brick walls is one
thing; running into people, another!

The second sensor, then, will be of the
proximity-type, giving the robot a rather
restricted sort of “vision.”

Contact sensor

The robot should be equipped with two
contact-sensors—front and rear. They are
extremely simple in design, as can be seen
from Fig. 86, consisting of lever-actuated
switches that are connected to rods pro-
jecting from the mobility base. Note that
the rear sensor-rod is about twice as long
as the one for the front sensor. This com-
pensates for the fact that the large driven
wheels of the mobility base may project
behind it and, naturally, we want the sen-
sor to come into contact with an obstacle
before any part of the robot does.

The sensor rods are made from pieces
of wire coat hanger, with the paint or lac-
quer removed to permit good solder
joints. The front rod is about I'/:-inches
long and the rear rod about twice that
length. The compression springs can be
“liberated” from dried out ball-point
pens. The springs are held in place by
4-40 washers soldered to the rods.

A 4-40 cap nut (the kind with a
rounded end) can be soldered to the end
of each rod to prevent it from scraping or
impaling whatever it may come into con-
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tact with. Better protection can be pro-
vided by applying a liberal amount of sili-
cone sealant to the cap nut to provide a
soft, protective surface.

Even better, a small bumper, wita a
soit cavering made from a piece of fcam
rusber or inner tube, can be constructed
ani affixed to the end of the sensor rod.

The bushings that fit into the mobility
base and allow the sensor rods to move in
and out are nothing more than 10-32 X
3/s machine screws that have been drilled
out with a No. 42 drill bit (use a drill
press and vise, if you possibly can) and
had their heads filed flat to remove the
screwdriver slot. Leave enough head,
theugk, to hold the screw in place. Use
10-32 nuts to secure the bushings to the
mobility base.

A helpful hint: Fig. 86 shows a half-
inch brass washer soldered to the “inside’
end of each sensor rod. (The washers are
especially necessary if more than ene
switch is used for each sensor—see be-
low.) Those washers should be the last
part to be attached.

The end-nut (or bumper), spring and
4.20 spring-stop-washer should be at-
tached to the rod first, and the unit
inserted into the bushing. Then, using a

fe—— 5.50"

wooden block to compress the assembly,
and holding the brass washer with a pair
of pliers, solder the washer to the end of
the rod. Doing this will prevent your get-
ting your fingers burned.

The brackets for the switches can be

.made from almost any material at hand—

metal, plastic, or wood. They support the
switches in the proper position and, if two
switches are mounted side-by-side, allow
the brass washer to contact both switch-
levers at the same time.

The original Unicorn-1 used brackets
made from scraps of 1'4 X 12X .0625-
inch aluminum, bent as shown in Fig. 86,
and drilled to accept two 4-40 mounting
screws. The section that fits flush with
the mobility base need be no larger than
s-inch if 4-40 hardware is used but
should be at least *s-inch long for 6-32
hardware.

If the mounting holes in the switches
are too small for 4-40 hardware, they can
be enlarged with a No. 33 drill bit. Be
sure to use a vise and to use either a hand
drill or a very slow electric drill to pre-
vent damage to the plastic switch case.

The completed front and rear contact-
sensor assemblies are shown in Fig. 87. If
larger switches are used, mounting brack-
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CONTACT-SENSOR ASSEMBLY

SIDE 4-—1.125—1
VIEW
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12510 — 1.00 LONG
COMPRESSION SPRING

4.40 WASHER
4-40 CAP NUT

10-32 MACHINE SCREW — .375 LONG
DRILLED THROUGH WITH NO 42 DRILL

CONTACTOR ROD - 1.50 0R 3.0 INCH SECTION
COAT HANGER WIRE
FRONT - 1.50
REAR - 3.00

ALL OIMENSIONS IN INCHES

MAKE SWITCH BRACKET FROM
0.0625 X 1.50 ALUMINUM SHEET

MOBILITY BASE FRONT OR REAR PANEL

@ 50 DIA. BRASS OR STEEL WASHER

FIG. 86—CONTACT SENSOR tells the robot when it has bumped into something. Cap nut at end of
rod should be provided with cushioning material (see text).

ets may not be necesary since the switch-
es can be mounted directly on the bottom
plate of the mobility base.

Connection of the switches will be dis-
cussed later.

Proximity sensor

While the contact-type sensor de-
scribed above is extremely useful, there
are times when it could prove embarass-
ing (or worse) to have the robot collide
with something. It would be better if it

1

A

@

FIG. 87—COMPLETED CONTACT SENSORS
used in original Unicorn-1. In this case, dual
switch-assemblies were used.

could sense the proximity (nearness) of
an object and either stop or, if under com-
puter control, take evasive action.

Figure 88 shows how an infrared-light-
type proximity sensor would work. The
transmitter, mounted on the robot’s right
side and angled slightly inward, projects a
beam of infrared light that will be
reflected by a nearby object to the infra-
red detector, mounted on the robot’s left
side and also angled toward the target.

Ll

/
OBSTACLE /| '\

IR AN \
DETECTOR

IR
TRANSMITTER

NOTE: ANGLE A MUST EQUAL ANGLE B
FIG. 88—INFRARED TRANSMITTER AND DE-
TECTOR are mounted on sides of robot’s body
or dome. Angle A must be equal to angle B.

The distance between the transmitter
and the detector, and the angle they form,
will determine the distance, D, from the
robot that the object can be sensed. The
transmitter and detector must be aimed
inward at equal angles for accuracy. (Re-
member that “the angle of reflection
equals the angle of incidence;” and, the
larger the angle, the farther away—up to
about 20 inches in this case—an object
can be detected.)

Using infrared light means that the
system can be used under almost any
lighting conditions since the infrared de-
tector is not very sensitive to visible light.
For that matter, the robot could even
detect obstacles in the dark—it carries its
own “flashlight.”

Figure 89 shows the infrared-projector
assembly used on Unicorn-1. When used
with a lens, the 2174D infrared lamp gen-
erates a beam that is usable to a distance
of about 20 inches.

The dimensions shown for the lens
tube are only approximate, since there are
so many variables (lens type, detection
distance required, etc.) involved. The best
way to find the dimensions you will need
is to set up the lamp in its housing at one
end of a ruler and io move the lens back
and forth until you can see the beam
focused into a spot on a screen or sheet of
paper placed at distance D—your target
distance. Don’t forget that D is measured
from the front of the robot, and not from
the transmitter (or receiver).

Note the distance between the lens and
the aperture of the transmitter assembly
and make the lens tube that length. Criti-
cal adjustments can be made later by
adjusting the position of the lamp housing
slightly. The final assembly step, before
mounting the projector on the robot, is to
glue the lens in place in the tube using
either epoxy or lens cement. Take care
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NOTES:

IR LAMP TYPE 21740 OR EQUIV.

TUBE

® 0 0 9006

IR LAMP HOUSING — .500 DIA. ALUM. ROD

.875 DIA. ALUM. INSERT - 1.D. 502
LENGTH .625

LENS TUBE — 1.G0 DIA., .0625 WALL — ALUM.
LENS, DOUBLE CONVEX, FOCAL LENGTH
48mm T0O 55mm, DIA. 18mm TO 22mm

ALL DIMENSIONS IN INCHES EXCEPT FOR LENS

FIG. 89—INFRARED LAMP HOUSING can be held in position in lens tube by set screw, once proper

position has been determined.
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PARTS LIST—CONTACT SENSORS Description or
[ ; Item quantity Source
Description or e ——
Item quantity Source RECEIVER:
Contact rod 1.5 inches coat-hanger wire Sensor housing | 5-inch aluminum
rod & washer hardware store
¥ 3.0 inches ” ) .
| Lens tube aluminum tubing,
} Mobility-base 10—32 X % flat- 1-inch O.D. X 2
l bushing head screw, (2) |bhardware store inches long #
¥ 10-32 nut (2) K Lens & lens ce- | double-convex, 20-
Cap nut 4-40(2) Z ment 30mm focal
A : length, diam. to
Compression -1251.D., 1inch ] fit lens tube Edmund Scientific
spring long (2) ball point pen )
PC board 1($2.50 + $1.50 Hal-Tronix
Washer 4-40 steel (2) hardware store S&H if total or- P.O. Box 1101
i .5-inch brass (2) “ der less than Southgate, Ml
Lever-type switch [2 or 4 Radio Shack (cata- g 15%0) e
log No. 275-016) R1 68 ohms, Yz-watt
I AT RE T R2 22,000 ohms, Va-
Switch bracket 1.5 X 1.5 X .0625 |scrap or hardware watt
aluminum (2) store R3 10,000 ohms, Ya-
2 | watt
e e R4 4700 ohms, Ya-watt
R PARTS LIST—PROXIMIT_Y_ SENSOR i IC1 7404 hex inverter
Description or Q1 2N2222 or equiva-
Item quantity Source lent
TRANSMITTER: Q2 FPT-100 or equiva-
_ =, lent (Radio
Infrared lamp 2174D, 12-volts elicgromc supply Shack 276-130)
use
Lamp housing .5-inch aluminum hardware store = ===y 3'_6"’0"
ieral Zener diode |
Lens tube aluminum tubing, D2 1N25231 5',1'(;’0"
1-inch 0.D. X ereneiodsy
2.25 inches long 4 D3 1N4001, 50P1V, 1-
Lens & lens ce- | double-convex, 48- | Edmund Scientitic amp diode
ment 55mm focal 101 E. Gloucester | RY1 5-volt DPDT DIP
length, diam. to Pike relay (Radio
fit lens tube Barrington, NJ Shack 275-215
08007 or equivalent)

not to get any of the adhesive on the lens.
The completed transmitter assembly is
shown in Fig. 90.

A diagram of the infrared-receiver as-
sembly is shown in Fig. 91. As in the case
with the transmitter, the dimensions are
approximate. To determine the final di-
mensions, a mcthod similar to the one
outlined above is used.

First, cover the aperture of the detector
housing with a translucent material, such
as Scotch brand Magic Tape, to make a
focusing screen. Attach the detector
housing to a ruler and aim the ruler at a
white or light gray surface placed at dis-
tance D. When making your final calcula-
tions, don’t forget about the angles in-
volved! Move the lens back and forth
along the ruler until a sharply defined
spot is seen on the focusing screen. The
distance between the lens and the end of
the detector housing will determine the
length of the lens tube.

As in the case of the projector, cement
the lens to the focusing tube and perform
the critical focusing adjustment with the
detector housing.

In performing these measurements, the

v v E . X
iMBLY NOTES — | - 6l
OoRrR EQUIV.
OO Dia. AL ROD
0. . 802 — LE
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FIG. 90—UNICORN-1’s infrared transmitter.
Note insulating sleeve for lamp.

projector and receiver assemblies should
be placed in the positions they will occupy
when mounted on the robot, and be angled

accordingly. If this is not done, the results

of the measurements will be invalid.

Receiver circuit

Both the transmitter and receiver can
be operated from the robot’s 12-volt pow-
er supply. A schematic for the receiver is
shown in Fig. 92 (and the foil pattern and
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parts-placement diagram in Figs. 93 and
94, respectively).

The heart of the receiver isan FPT-100
infrared phototransistor (Radio Shack
part No. 276-130 is an acceptable substi-
tute). Its collector is connected to the 12-
volt supply through a 10K load resistor,
R3. The collector is also connected to pin
1 of IC1 through a 22K series resistor and
through a 1N5227 3.6-volt Zener dioide
(D1). That keeps pin 1 at a logic “high”
when the detector is receiving no input.

The IC supply voltage of 5.1 volts is
provided by D2, a IN5231 Zener diodc.
This diode also provides the coil-voltage
for RY1, a DIP relay of the same type
used on the relay board described in Part
7 of this series. The circuit operates as
follows:

When the infrared sensor, Q2, is at the
optimum distance from a reflective obsta-
cle, the reflected infrared light is at a
maximum. The sensor is biased into a
state of saturation and its collector volt-
age drops to zero. The 3.6-volts present at
pin 1 of ICI also drops to zero, causing
the output at pin 2 to go from 3.6- to five
volts (logic “‘high”). This biases transis-

1861 INNC
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—
FPT-100 IN CARDBOARD }

TUBE ()

TUBE

ROD
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2.00
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LENS: | i!
|
R

(3) LENS FOCUSING TUBE

20 TO 30mm
FOCAL LENGTH

DOUBLE
CONVEX
LENS

MAKE FROM .50 ALUM. ROD AND WASHER

CUT FPT-100 LEADS TO .25”, SOLDER
18" CONNECTING WIRES TO PC BOARD

MAKE FROM 1.00 0.0., .06 WALL, ALUM.

MAKE FROM .86 0.D. WOOD OR ALUM.

MAKE FROM 1.00 0.D., .50 1.0.,
FIBER WASHER

(&) ALL DIMENSIONS IN INCHES EXCEPT FOR LENS
FIG. 91—USE A CARDBOARD OR PLASTIC sleeve to prevent FPT-100 leads from shorting to metal

housing.
50-0HM COIL
12v0C DIP RELAY
D3 RY1
A 14 1NOD1
e R
$R3 o o L 2ok |
$ ok B8 14 1N5231 : c
i N {5.1V ZENER) .
Av‘v‘v [C1>)_“ 1
Q2 | FPT-100 R2 1|/ 2 B 2N2222
AL 22K 7 E
1/6 7404
D1 lzr
1N5227
E {3.6V ZENER)

iI—e

FIG. 92—INFRARED-DETECTOR circuit is simple enough to be built on perforated construction

board.

tor Q1, a 2N2222, into saturation, caus-
ing current to flow through the coil of the
relay and opening the relay’s normally-
closed contacts, thereby cutting off power
to the appropriate control circuitry.

Connection to robot

Depending on how advanced your own
robot is, the signals provided by the sen-
sor circuitry can be used in several ways.

If the robot is still operating at the end
of a “tether,” the contact-sensor switches
and the proximity-sensor relay can simply
be connected in series with the motor cir-
cuits (like the limit switches) and used to
cut power to the motors when an obstacle
is detected. This is why you might wish to
use two switches each for the front and
rear contact-sensors—one switch can
control the right-hand wheel, and one the
left-hand one. Unused switch or relay

contacts can be used to actuate the
robot’s horn (or some other audible or
visible signaling device) to alert you that
it has run into difficulties. Without logic
circuits, there’s not much more that can
be done at this stage.

If the robot is using radio- or comput-
er-control, the output of the detectors can
be connected to the appropriate “drop-
dead” sections of the latch board (see
Part 9) to achieve the same results.

Finally, if you are using a computer, a
program can be written to make use of
the *“drop-dead” signal. For example, the
computer could be programmed to re-
spond to that signal and make the robot
back up a bit, make a 45-degree turn, and
check again for an obstacle. If none were
present, it could continue its travel. And
that just scratches the surface of the
responses that could be programmed.

www americanradiohistorv. com

We’ve been receiving a lot of corre-
spondence from readers who are
building—or contemplating build-
ing—their own versions of Unicorn-1.
We'd like to see more, along with nice
sharp photographs, so we can publish a
segment showing off those robots and
presenting some of the innovations
that you've come up with. Write to
Radio-Electronics, 200 Park Avenue
South, New York, NY 10003 and
mark your envelope “ROBOT UP-

DATE.”
e
o0
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A
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FIG. 93—YOU CAN ETCH detector board your-
self from this pattern. Ready-made boards are
also available (see parts list).

T0
MOTOR
CONTROL
CIRCUITRY

T0 Q2
EMITTER

FIG. 94—DETECTOR BOARD is connected to
FPT-100 sensor by 18-inch leads. See text for
motor-control connections.

The rest is up to you, for this is the end
of the Unicorn-1 series. We've shown you
how to build a working robot, and how to
enhance it with radio- and computer-con-
trol. As you continue to work with your
robot you’ll find its capabilities limited
only by your imagination and resources.

Those of you who have built your own
robots can take pleasure in knowing that
you are advancing the science of robotics.
In the near future, much of the hazardous
and tedious work now performed by
humans will be carried out by robots.

Even now we are seeing robots explore
parts of the solar system that man will not
visit in person for tens—or hundreds—of
years. Enormous progress is being made
in creating robots to serve in areas where
man’s help is cither unnecessary or im-
possible to provide. What will be your
contribution to the age of robotics? R-E



MOST OF US REMEMBER HAL, THE UN-
likely star of Stanley Kubrick’s 2001: a
Space Odyssey. When the film was
made in the late 1960’s, the idea of con-
versing with a computer was pure
science fiction. But as has happened so
often, yesterday’s science fiction is to-
day’s technology. Speech synthesis by
computers is familiar to most of us by
now, but what about the area of speech
recognition?

While speaker-independent recogni-
tion of connected speech by a computer
is still a decade off, firm toeholds have
been established in developmental areas
important to its eventual success.

We're going to take a look at some of
the speech-recognitior systems now
available, and what’s being done to im-
prove the state of the art.

A simplified explanation

Speech-recognition systems rely on
the matching of a spoken word to a
stored model of that word. In practice,
the way words are medeled is the key
to the success and accuracy of a sys-
tem—as well as to its expense, speed,
and more.

Generally, the user of the system is
asked to speak each word in the sys-
tem'’s limited vocabulary several times.
Those spoken sample: are analyzed by
a varety of techriques. and the
samples of each word or phrase are

NEWSHECHE NOEOEY,

compared to one another. Differences
are minimized, similarities maximized,
and the resulting model (called a ‘em-
plate) is stored in the system’s memory.

Once the *‘training’” has been com-
pleted, any word or phrase spoken into
the system is analyzed using the same
techniques used in deriving the tem-
plates. That analyzed data is compared
with the stored templates, and a score
assigned to each match. If no scere is
high enough to be accepted as a fir, the
system gives a ‘*non-recognition’’ mes-
sage or asks to have the word repeated.
If more than one word is scored high
enough so that there are several pos-
sible fits, the system can ask which is
correct or ask to have the word re-
peated. However, in about 98% of all
attempts, a single word is recognized
uniquely.

Since it’s important in matcking a
word to know precisely where a word
begins or ends, there is usually some
hardware or scftware incorporaied to
give that information. Also, thesre is
usually some provision for normalizing
the time distribation of the word—that
is to say, the duration of the voiced
sounds within the word. Without time
normalization, var.ations in the ways
we pronounce a given word would
make matching it against its template
verv difficult.

Cenerally, both time-dependen: and
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time-independent analyses are done.
The time-independent analysis is usually
concarned with the spectral distribu-
tion of the word. For example, a spectral
distribuuon analysis (called a histogram)
of the word **six”” would show that the
word has a 1ot of *'s’” sound within it,
bur not that the *‘'s” sound occurs
twice, once al each end of the word.
Rather, the spectral histogram would
show how much energy appeared at
any one frequency during the speaking
of the word. In practice, narrow bands
of frequencies are usually sampled—al-
though there is some progress in the
Fourier analysis of speech through new
hybrid analog/digital microprocessor
technology. but that’s a subject best
left until it can be covered somewhat
more meaningfully.

How it works

Let's take a look at the elements of
most of today’s speech-recognition
handware in a little more detail. (see
Fig. 1) The first step is to provide as
favorable a signal-to-noise ratio as pos-
stble. A noise-cancelling mike close to
the speaker’s mouth (often on a head-
s2t) and push-to-talk operation help to
a=complish that.

Alsd, ‘here is usually some pre-
e phasis and shaping of the incoming
180 to 12lp eliminate background
roise and help accentuate some of the

Speech-recognition systems let you speak tc your com-
puter. Here’s a look ar what thev're al. about.

-\\
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FIG. 1—GENERALIZED block diagram of a speech-recognition system shows how a spken word is
processed so that it can be recognized by a computer.

weaker segments of the speech spec-
trum. Some form of automatic gain con-
trol is usually used, either in the form of
an analog compressor or as a part of the
computer’s task.

Since spectrum analysis is time in-
dependent—and since it can be used to
indicate whether or not speech is
present—the incoming speech is first
analyzed for energy content in each
voice-frequency spectrum sub-band of
interest. While the energy content in
each sub-band is significant, the ampli-
tude variations of speech overall are
generally of no help in analyzing speech:;
instead, zero-crossings have been found
to ‘convey the most significant speech
information. Those are counted to give
frequency information, although in
some methods the interval between
zero crossings is counted instead.

In addition to the energy content in
each frequency sub-band, some measure-
ment of the rate of change of speech
spectrum-energy (rapid for explosive
sounds for example, and gradual for
vowels) might also be made.

Once the end of the word has been
detected, the word is framed, defining
its beginning and end, and time-related
acoustic phenomena are analyzed. An
acoustic-feature detector extracts key
features, including pauses, vowels and
vowel-like sounds, formants, and so

on. Then the word is divided into a
number of equal parts (Threshold Tech-
nology, for example, uses 16 samples
that are spaced equally in time) to ob-
tain a time normalized pattern of those
key features.

Those patterns are compared with
the templates stored in memory; the
algorithms that are used for those com-
parisons are a key difference between
the various speech-recognition sys-
tems. In all systems, the input word is

HEURISTICS mode/ 5000 speech-recognition
swstem transforms Lear Siegler's ADM-3A into
a voice-actuated terminal.
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compared against the stored vocabulary,
and the similarities and differences are
weighted into a correlation score.
Those scores might be expressed as a
product, a vector distance, a probability
evaluation, or a figure of merit. The
score is a numerical characterization of
how good the match is.

Most systems require that the
match—or ‘‘fit"’—exceed some mini-
mum value in order to be valid. Larger
vocabularies, or more critical applica-
tions, often require a higher minimum
value.

Speaker dependence

Let’s consider the problem of recog-
nizing more than one voice. For the
speaker-dependent recognition systems
available today (speaker-dependent
means that the system can only effec-
tively recognize words spoken by the
person who trained it), there is an easy
answer: trade-coff vocabulary for more
voices. A system capable of recognizing
one speaker and a vocabulary of eight.
words could just as well accommodate
two speakers, each training it to a list ot
forty words—or eight speakers and ten‘
words, five speakers and sixteen words
and so on.

Bell Labs has successfully m-
speech-recognition systems capabl’
recognizing isolated  ‘‘utteran
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Mike learns and recognizes patterns derived from spec-
trum-analysis data. When learning a word, Mike stoes pa.-
terns in memory for future reference. When zttemptinz ©
recognize a word, Mike compares the incoming partern
each reference pattern and generates a set of “‘closaness of
fit’> scores. Above a certain threshold, the highest scose s
taken to indicate successful recognition.

The spectrum analysis is performed eveiy 25 milliseccncs
to measure the energy in 19 logarithmically spaced frequency
bands over the 300-Hz to 3,000-Hz range. Mike's approach to
that analysis is unique. The data to be analyzed s spuapasta
single filter 16 times, each time at a different frequency, so
that the frequency of interest matches the center frequemcy
of the filter. That is in contrast 1o the conventional apsroach,
which involves using 16 individually tuned filters operatirg m
parallel.

The spectrum-analysis data is digitized and passed to #re
word-framing process. When a sufficient level of spectral
activity is detected, the beginning of a word is markec. When
that activity falls below a threshold, the end of the word s

spoken by designated speakers. Those

marked. Since Mike is an isolated-word recognition device, a
silent interval of approximately 100 milliseconds is required
at the end of a word to frame it adequately.

Noise-canceling and time-base normalization are integra.
parts of the word-framing process. During silent intervals.
constant (ambient) noise is measured; during word framing,
that constant noise signal is subtracted from the input signal.
When a word or segment of sound has been isolated, it is
normalized to a fixed time-duration to compensate for dif-
ferent speaking rates.

The pattern-generation process further operates on the
framed word to extract features of interest and to reduce it tc
a string of approximately 240 bits. The pattern is then gen-
erated using a proprietary mapping algorithm.

In training Mike, patterns are logically or’ed with the pat-
terns of previous repetitions of the word being learned. Typi-
cally, two or three repetitions of each vocabulary word suf-
fice for reliable recognition. When Mike is attempting tc
recognize, patterns are compared by AND’ing them in turr.
with each of the previously learned reference patterns. The
matching ones are tallied to form a set of scores for eack
comparison.

Mike recognizes a word if its score is both above a thresholc
and greater than the next highest score by a prescribed incre-
ment. A code indicating the identity of the recognized pat-
tern is transmitted to a host device. If a word is framed but
does not meet the recognition criteria, a no-recognition code
is transmitted.

Centigram’s recognition approach is patented in the Unitec
States (Patent number 4,087,630), and patents have beer.
applied for in 15 other countries.

© Copyright 1979 by Centigram Corp., Sunnyvale, CA;
reprinted by permission.

become speaker-independent

if any

systems use eighth-order LPC (Linear
Predictive Coefficient) analysis. You
may recognize LPC analysis as the
technique used by Texas Instruments
to translate speech into much-com-
pressed data, and back again, in their
Speak & Spell and elsewhere.

The object of the Bell Labs investiga-
tion is an automatic directory assistance
system, but they found that the limited
vocabulary and speaker dependence of
contemporary speech recognizers made
the recognition of spoken names im-
practical, if not impossible.

Limiting the vocabulary to the
“names’’ of the letters used in spelling
names makes the task more manage-
able, but there are still drawbacks. One
is that the names of the letters are short
compared to most words and so they
don’t give a recognizer much to go on.
There are also many letters whose
names sound a great deal like each
other.

Bell Labs found an answer. They
decided that even if they don’t know
for certain what a given letter is, it’s
gnough to know that it's one of say five
probable candidates. A string of six
etters gives enough information that an
exact match to a recorded directory
listing can be made most of the time, at

VOICE-ENTRY TERMIMAL, the VET-2 from Scott
instruments, is campatible with a TRS-80 Mode! 1.

least under experimental conditions.
But what about speaker indepen-
dence?

Slurring

In the same way that a system maxi-
mizes the similarities and minimizes the
differences beiween successive samples
of a spoken word during training,
samples of the same word spoken by dif-
ferent individuals produce an even broad-
er template. In that way, differences
between one speaker’s articulation of a
word and that of another are slurred
together. By extension, a system could

wWwWw americanradiohistorv com

such thing as a ‘“‘universal’’ template
(an absolute set of similarities in the
ways all people say a word) could be
found.

Unfortunately, slurring also blurs the
recognition capabilities of a system by
making dissimilar words sound more
like each other. It may become impos-
sible to discriminate between similar-
sounding words.

Just as today’s speaker-dependent
systems are evaluated in terms of their
accuracy—a 98% matching rate, for
example—future speaker-independent
systems may be rated both for overall
accuracy and for the percentage of the
population that the accuracy figure
applies to.

Speaker independence is the first
priority in improving coming genera-
tions of speech-recognition systems ac-
cording to most manufacturers we
talked to. One promising approach in-
volves producing speaker-adaptive sys-
tems that in some way modify stored
templates to help adjust them into a
closer match with the particular voice
characteristics of the speaker. For ex-
ample, a brief initial sample of the voice
might determine if it is that of a man,
woman, or child and whether it 1s basso,

continued on page 86
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RGA VIDEDDISE

CIRGUITRY

It may be a videodisc, but it does have

| THERE'S NO QUESTION THAT THE MOST

startling thing that a videodisc does is to
deliver color pictures from information
on a disc. But a superb quality sound
channel is equally important. RCA's
STF100 VideoDisc player is designed to
deliver full-spectrum monaural audio as
well as a first-rate picture. This article
will cover how the sound channel is ex-
tracted from the disc.

The STF /00 delivers monaural audio
over the full range of 20 Hz t0 20,000 Hz.
Future units will offer stereo sound. But
at the moment, all the initial videodiscs

an audio track;and it works like
nothing you’ve ever seen before

CHESTER H. LAWRENCE

offered by RCA have mono sound
tracks. As demand for stereo sound in-
creases, we're likely to see a Mode!
STF200 with stereo sound and a reissue
of discs with stereo sound tracks—either
real stereo or artificial stereo, depending
upon the original sound track.

On the RCA type videodisc the sound
information is placed on a 716-kHz FM
carner. This signal along with the video
FM carrier and a 260-kHz signal for the
servo system are part of the arm output
signal developed by the resonator cavity
and preamplifiers in the pickup arm.

AUDIO FM DEMOQULATOR

The simplified block diagram in Fig. 1
shows what happens to this signal.
You'll note that it is first passed through
a bandpass filter that has its response
centered about 716 kHz. This filter re-
jects the 260-kHz servo signal and the
5-MHz yideo carrier. The only signal
that gets through the bandpass filter is
the 716-kHz FM audio carrier. It is then
fed to a PLL (Phase-Locked Loop)
demodulator.

In the demodulator, a 716-kHz VCO
(Voltage Controlled Oscillator) is phase-
locked to the FM carrier input signal.

www americanradiohicstory com



The resulting audio signal is amplified
and then used to drive a sample-and-
hold circuit. The output from the
sample-and-hold circuit is then fed to
the RF modulator stage where the audio
information frequency modulates a 4.5-
MHz carrier that is later combined with
the processed composite video informa-
tion. This combined audio and video sig-
nal is fed to a modulator tuned for chan-
nel 3 or channel 4 and delivers an ap-
propriate RF carrier that can then be
connected to the antenna terminals of
any conventional color TV receiver.

As part of the audio processing cir-
cuitry there is a defect detection and
correction system. [t prevents momen-
tary loss of the audio FM signal carrier
that might otherwise be caused by
specks of dust interfering momentar-
ily with the retrieval of the videodisc
signal. Any loss of the carrier signal is
detected by the defect detector circuit,
which then generates an output that is
fed to the sample-and-hold circuit to
prevent impulse noise from appearing in
the audio channel during the defect. As
a result the audio reproduction remains
noise-free even if much of the carrier
signal is lost.

Audio demodulation

A block diagram showing the audio-
demodaulation circuitry is in Fig. 2. As
mentioned earlier, the arm output sig-
nals are fed through a bandbass filter
that passes only the 716-kHz audio car-
rier signal. This signal is fed from the
bandbass filter to the input (pin 3) of
audio demodulator U601. Inside this IC
the first stage is alimiter. It removes any
amplitude variations in the carrier signal.

Next, the amplitude-limited signal is
fed to one of the inputs of the PLL de-
tector. The other input to the PLL is a
716-kHz reference signal generated by a
VCO. The center frequency of this VCO
signal 1s set by the value of C607, a vari-
able capacitor.

The phase detector generates an error
signal that is filtered by the PLL filter
network (connected to pins 5 and 6 of
U601). This causes the VCO to track the
frequency deviation of the FM carrier,
which. of course. is the audio modula-
tion. The demodulated audio appears at
pin 7 of U601 and is further filtered by a
lowpass network.

The filtered audio signal now re-
enters U60! at pin 9 and is amplified
and inverted. The audio output now ap-
pears at pin 1 1. Potentiometer R609 the
AUDIO MODULATOR LEVEL CONTROL sets
the amplitude of the audio signal that is
now fed to Q601. the sample-and-hold
circuit.

The carrier-limiter output is also fed
to a defect-detector circuit inside U60]1.
This circuit compares the carrier signal
to the 716-kHz VCO signal and gener-
ates a negative output pulse at pin 13
whenever a defect in the carrier signal is

spotted. If this was not done, a defect in
the arm output signal would cause a
noise impulse in the audio output signal
at pin 1. This noise would appear as
popping or cracking in the sound.

The output from the defect detector
forces the sample-and-hold circuit to
maintain the previous value of the audio
signal until defect-free audio informa-
tion is received. When we take a look at
Fig. 3, we can see that the audio signal
from pin 11 of U601 is fed to the source
(S) terminal of Q601, an FET sample-
and-hold circuit.

Q601's gate terminal is held at the
same voltage as its source terminal. This
causes the FET (Q601) to turn on, con-
ducting the audio signal to the drain (D)
terminal of Q601. Capacitor C616 filters
the signal which is then capacitively
coupled via C619 to the RF modulator.

If a defect occurs in the audio carrier,
pin 13 of U601 goes to logic LO. This
pulls the gate of Q601 LO by forward

biasing CR601. Q601 then turns off
causing C616 to hold the same charge it
had prior to Q601 turning off. Noise
spikes that occur in the audio output at
U601 pin 11 are not conducted to the
modulator.

When the audio carrier is restored,
the defect output at pin 13 returns to HI.
Now CR601 is reverse-biased allowing
C615 to charge rapidly to the Q601
source voltage through R608. This turns
Q601 on, thereby conducting the audio
signal through Q601 to the coupling ca-
pacitor and on to the modulator.

When the videodisc player is in the
SCAN mode (either SCAN FORWARD or
SCAN REVERSE) it is desirable to mute
the audio. The stylus in these modes is
moving across the disc at 16 times faster
than normal and the sound would not be
decipherable. So during either scan
mode the microcomputer mutes the
audio demodulator by pulling the NOT-
AUDIO MUTE output of the microcompu-

PREVENTS POPPING ETC.
IN AUDIO DUE TO

DISC DEFECTS
PASSES FREQUENCIES
AROUND 716 kHz | perect
DETECTOR
y
AUDIO
AUDIO FM —>— BRNDTASS - e AMP SAMPLE! >0 RF
(ARM OUTPUT) MOD.)
3
1 » l
716 kHz
veo [
SQUELCH AUDIO MUTE

FIG. 1—AUDIO PROCESSING CIRCUITRY for the RCA videodisc player is shown in simplified block
diagram form here. The defect detector is an audio circuit you've never seen before.

70 Q601
AMPLE/H
- - SAMPLE/HDLD
f SR pass | R609
FILTER | AUDIO MOD.
LEVEL

_ HIE e bk T <] S
-
|
]
I

3 PHASE
BPF G T osE
l »| DEFECT
} | DETECTOR
| VD Uso1
| 716 kHz AUDIO
TP 101 L_______s. ——— e —— LI
1
AUDIO
<>—/‘\ veo | TP602
N ADJUST L_/
\ AY
AUDIO FM s ,/J\,J\r\ﬂ\ﬂ\[
(ARM OUTPUT) ce07 i

FIG. 2—AUDIO DEMODULATOR OPERATION is shown in this block diagram. Note that audio appears
on a 716-kHz FM carrier. The bandpass filter rejects all other signals.
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STF100 PLAYER WITH TURNTABLE remcved. It tends to loek a lot like the inside of a record player
because it is just that. Only ditference is that the records this plays are video discs.

RADIO ELECTRONICS
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FIG. 3—AUDIO DEFECT CORRECTION and squelch circuits. They prevent pops and crackles caused
by defects in the disc from appearing in the audio during playback.

ter LO. This signal is shown to the left of
CR602 in Fig. 3. It forward biases CR602,
which. in turn. forward biases CR601
pulling the gate of sample-and-hold FET
Q601 to 0 volts or logic 1.0. This cuts oft
the flow of audio through Q601.

The audio demodulator is also muted,

whenever the player is in the PAUSE.
LLOAD. RAPID ACCESS FORWARD OT RAPID
ACCESS REVERSE modes. However, mut-
ing is obtained a bit differently. This
time the NOT SQUELCH input, pin 8 of
U601, is pulled Lo. This prevents noise
being introduced into the audio circuits

www americanradiohistorv. com

whenever the stylus is removed from
the disc.

System control

Overall operation of the RCA video-
disc player is supervised by a micropro-
cessor. It is powered by a 5 VDC supply
and runs at a 1.53-MHz clock frequen-
cy. It sequences all operations of the
videodisc player and controls various
discrete circuits within the player
though its several output ports. The
audio muting discussed just a few para-
graphs ugo is one example.

Some of the functions that the micro-
processor controls include:

. Not Audio Mute
Not Stylus Kick
Forward

Motor Stop
Stylus Up

Not Defect Exit

SRR RENE

In addition, the microprocessor con-
trols the sequence of events when the
player is first turned on. For example,
when the power is first turned on, timing
components allow enough time for all of
the power supplies to stabilize. The
microcomputer also resets to insure that
all output lines are in a predetermined
status following the initial application of
power.

In this initial state the microcomputer
stays in its LOAD state until it has de-
tected that the user has inserted a disc
into the player.

Then the microcomputer switches to
the RAPID ACCESS mode for two seconds.
This insures that the pickup arm is at the
beginning of the disc program. After an
additional 4-second delay that gives the
turntable a total of six seconds to come
to full speed, the microcomputer orders
the stylus lowered onto the disc. The
pickup arm assembly now begins sens-
ing the recorded information which is
processed by the signal processing cir-
cuits. Until a “"good’” signal is detected,
all the customer controls except tor the
PAUSE button are held disabled.

Once normal operation is established
the customer controls can be used.
These include PAUSE. which will raise
the stylus from the disc and place the
player in the pause mode; VISUAL
SEARCH in either the FORWARD or RE-
VERSE modes, which allows the program
material to be viewed at 16 times normal
speed; and RAPID ACCESS FORWARD and
REVERSE. which scans the video disc at a
high rate of speed to rapidly access a
particular segment. During RAPID AC-
CESS the video display is blanked and the
audio is muted.

That completes our coverage of the
RCA videodisc player. There’s a lot
more to know about the machine. And if
you're interested we suggest that you
purchase a complete manual for the
player from RCA. Write to Frank
McCann, RCA. 600 North Sherman
Drive. Indianapolis, Indiana 46201. R-E



Here's why we're Number One.

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

our four logically-priced probes—including our remarkable True multi-fariy
new 150 MHz ECL Probe. Not to mention the versatility, pemg 0 L
reliability and durability we've become famous fer now ECLT a

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

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

Easy-to-use Memory
and Pulse functions

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

heavy or coiled cords)

Overload and AC-line-
protected high
impedance input

Linear input impedance
eliminates errors due to
non-uniform loading

Unsurpassed reliability
performance proven

__All specs conservative
and guaranteed

_ Faf the price tor equal
Complete line of (or better) performance
interchangeable
probe tips and
grounding wires.
including easy
clip. banana plug
alligator clip
jumpers and
variety of power
cords

Circull-powered with
reverse-voltage
protection

Standard LP-1, only $50.00% with latching memory-—captures
pu'ses as fast as 50 nsec. to 10MHz, guaranteed

Economy LP-2, $28 00", guaranteed to 50 nsec, 1.5 MHz
High-sgeed LP-3 with memory. only $77 00" guaranteed to
10 nsec (€ nsec, typical) and 50 MHz!

Mew ECL LP-4- the new industry standard—with memory.
guararteed .0 4 nsec (2 nsec. typical) at 150 MHz!

Compact. high-mpact

human-engineered case GLOB B l
70 Fulton Terr., New Ha_wen. CT 06509 {203) 624-3103, TWX 710-465-1227 l Ca“ to' I_free for detal IS
rer s o GPECIALTIES 1-800-243-6077
Canada: Len Finkler Ltd.. Downsview, Ontario During business hours

*Suggested U.S. resale Prices. specifications subject to change without notice. © Cooyright 1981 Global Specialties Corporation
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hobby corner

A new self-study electronics course and a do-nothing

circuit update.

FROM TIME TO TIME WE HAVE DISCUSSED
ways to acquire a basic and/or advanced
education in electronics. Every hobby-
ist needs a good general background on
which to build. Without it, he may con-
struct projects from magazines or Kkits
without really understanding why or
how they work. He remains a ‘‘kit
builder’’—unable to design circuits or
even to modify his *‘cookbook’ proj-
ects.

Recently, I had an opportunity to ex-
amine a new self-study course in elec-
tronics. If you need such a course, I
can recommend Electronics for Hobby-

ists, catalog number EE-3140 from The -

Heath Company, Benton Harbor, MI
49022.

Electronics for Hobbyists consists of
almost 900 pages of text in two large
loose-leaf notebooks and a kit of com-
ponents. The components include re-
sistors, capacitors, diodes, transistors,
LED’s, integrated circuits, and coils.
Also included are wire, solder, and an
alignment tool. They are used to carry
out the experiments in the program.

The course content is quite broad. It
is divided into seven units: direct cur-
rent, alternating current, active devices,
electronic circuits, digital electronics,
digital computers, and a survey of elec-
tronics hobbies. Each unit is divided
into sections. Those sections are usually

EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

introduction, objectives, activity guide,
text-study material, experiments, and
self-test.

There is only one word of caution re-
garding the course. The introduction
states ‘‘...to perform the experiments
in this program, you will need the ET-
3100 Electronic Design Experimenter. ..
a volt-ohm meter, and an oscillo-
scope...”” The ET-3100 contains a
solderless breadboard, pulse generator,
and power supply. If you have (or have
access to) those items, fine. If not, I
suggest that you get an ET-3/00. Not
only will it be most helpful in the course,
but it will be very useful long after you
have finished the program.

The other two ‘‘requirements’” are a
different matter. Certainly, you already
have a volt-ohm meter. You just can’t
get along in electronics without one. It
doesn’t have to be expensive or fancy—
even a simple analog meter will do fine.
On the other hand, an oscilloscope is
helpful but not essential to the course.
Perhaps, though, you can borrow one
for a short time when you need it for
the experiments.

As you can see, Electronics for
Hobbyists is a very thorough course.
The author and publisher have done
about all they can to make it valuable.
The rest is up to you. If you simply read
through the course, you will get some-

thing (but not much) from it. Study

without the experiments will give you a
great deal more. The maximum benefit
will go to those who conscientiously
follow the full program.

If you are a ‘‘kit builder’” only, get
into this (or another good) course. You
will find that your effort will produce
great dividends in increased competence
and pleasure as you pursue your hobby.

Seeds of imagination

I do appreciate your entries in the
*‘Idiot Box Contest’ mentioned in the
December *‘Hobby Corner’” (December
1980 issue of Radio-Electronics). It
seems that many of you have built or
are building, an idiot box (by whatever
name) for your children or others. You
have sent in some great circuits and I
have already started building a modern
version of my old box for my grand-
child. (By the time you read this, I'll
have mvo of them!)

The contest is still running. First,
send me your circuit; then get started
on your own idiot box.

You will appreciate this observation
from Michael Lacefield of Metairie,
LA: "“The Idiot Box will contain the
soil in which the seeds of imagination
can grow.”” Now, what greater reason
could you want for building one?

Phil Albro of Gary, NC sent this neat
circuit (Fig. 1). It is low-cost and simple,
yet effective. Here is Phil’s description
of its operation:

"You will recognize IC2 as a typi-
cal 555 astable multivibrator driving

a small speaker. IC1 alternately

switches capacitor C1—in parallel

with C2—into and out of the circuit,
causing the tone from the speaker
to warble. IC3, set up as a timed in-
terrupter by holding pin four of IC2
high for about 12 seconds and then
low for about the same length of
time, causes the warbling tone to be

on for 12 seconds and off for 12

seconds alternately.”

Phil points out that you can jazz up
this little device by replacing any or all
of the starred resistors with potentiom-
eters. That gives the double advantage
of providing sound variations and more
controls to *‘play with.”

Thanks for sharing the circuit, Phil. I
can see why your four children enjoy it.

Model airplanes, anyone?
Gary Wedge of Riverside, CA sent a

RADIO ELECTRONICS

FIG. 1

nice letter asking for your help. He flies
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World's First and Onl
Solar-Powered Waitch*

Guaranteed to outperform any waich sold

today. . . or costs you nothing!

The Sunwatch; acclaimed as
the most accurate, most
versatile, most rugged
watch ever made.

These features make all other
watches obsolste:

replace batterias
¢ No resetting of calendar, not even in
leap ymars

Space age accuracy

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

Solar age efficiency

Miniature solar cells automatically convert suniight,
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 built-in computer on a chip will always display the
correct time date and month. Alsg, 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 stde-view display lets you tell the time, day
and date without twisting your arm into an uncomfort-
able position

Numbers always visihle

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 it, even
in the brightest sunlight.

10 Display functions

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

Extreme accuracy

Unlike cther electronic watches using tuned crystals to
control timing accuracy, the Sunwatch incorporates a
unique, programmable, microcircuit synthesizer to
make it the first watch in history that is accurate to less
than 1 second per month. That's 5 times more accurate
than the latest quartz Accutron.

The Power Source

Tiny silicon power cells, which are constantly being
energized by natural sunlight, daylight or an ordinary
light bulb keep the Sunwatch energy storage svstem
charged. Should the watch not be exposed to light, it
will continue to operate for months on stored power.
The most indestructible watch in the world
The workings of the watch: solar panels, energy cells,
guartz 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 madule,
there are no "0" rings or seals to leak.

Shock 1 A

You can crash it into a rug-surfaced brick wall at 90
mph with no noticeable effect. Wear it while doing
heavy work, exercise ar 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 its available In three
exciting finishes: Brushed stainless steel, Gold tone
stalnless steel, or a Durable black finish on stainless
steel. All Sunwatches come with a matching stainless
stee] band with removable links and adjustatle clasp
Made in the United States

The Sunwatch, designed by Roger Hiehl, was being
worn by its inventor nearly a year before the first
electronic digital watch was even available te 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 standarde practiced by the
manufacturer in creating sophisticated com puter micro-
circuits for the U. S. Government and cther major
users of these components

#+ A word about other "Solar Watches”
Roger Riehl, 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 ta their limited size, these cells can be proven,
in technical terms, to be of virtually no significant value
in extending the life of a watch battery. For this reason,
all other so-called "solar watches” must have replace-
able batteries. The Sunwatch’s power storage system,
however, need never be changed and is, in fact, perma
nently secled to withstand abuse and the elements
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STAINLESS STEEL CASE
SEALED MICRO

ELECTRONIC
MODULE

(NO OPENINGS

OF ANY KIND)
CONTAINING:
SOLAR CELLS

POWER

STORAGE SYSTEM
VISUAL DISPLAY &
EXCLUSIVE SUNWATCH

MICRO-CIRCUIT
MAGNETIC SENSORS

Unique and memorahle gift

Available in a spectal gift box (see order form) the
Sunwatch makes an ideal gift for special.holidays,
birthdays, graduation, Fathers 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 cavered by a 2 year limited warranty
issued by Riehl Time Corporation (manufacturers of the
prestigious Synchronar 2100) and included with your
watch. A copy of the warranty may also be obtained
free of charge by writing to Riehl Time Corp, 53 S.
Jefferson Rd, Whippany NJ 07981, This warranty
gives you specific legal rights, and you may have other
rights which vary from state to state.

15 Day no rixk trial offer

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

CREDIT CARD ODRDERS CALL

TOLL FREE 800-228-2626

Neb. Residents Call 800-642-8777
OR MAIL THIS ND RISK COUPON

r-—---------

RIEHL TIME CORP

53 S.Jefterson Bd., Dept. 16, Whippany, NJ 073981

Pleass ssnd me:
__ Brushed Stainless Steel Sunwatches
at $139.95 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 insurance.
Enclosed is § Check or Money Order

I (N.]. Residents add appropriate sales tax!

CHARGE IT (Check One)

[J Master Charge (] VISA (BankAmericard)

Credit Card#
Issue Date

Bank#

Exp. Dae
Signature

Name to be engraved
Name

Address
City/State Zip
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model airplanes and needs a circuit to
supply power to the engine glow plug
on start-up.

Apparently, the common practice is
to use a resistor to drop the commonly
available 12-volts DC to 1.5-volts DC
for the plug. I agree that the resistor ap-
proach is wasteful. Surely, there is a
better way—perhaps a heavy-duty
switching circuit to give the heating
equivalent of 1.5-volts DC.

I don’t know what current is required
by the plug. Gary indicates that it is 4
amperes maximum. That may be, but I
can’t believe that tiny plug takes any-
where near 4 amps. Those of you who
use them can fill us in on that. There is
one additional circuit requirement: it
must be short-circuit protected for
those times when the clip slips off the
plug.

Let’s hear from you model flyers.
We need some help for Gary and some
know-how for the rest of us.

New board holder

PanaVise, the makers of that terrific
line of vises and circuit-board holders,
has done it again. Their new model 333
is called a *‘rapid-assembly circuit-board
holder.”’ The business end of the mode!
333 has the familiar spring-loaded ad-
justable holder arms that work so well.
The new thing here is the way it is
mounted (see Fig. 2).

FIG. 2

The holder itself is supported on a
heavy cast-iron base. The mount fea-
tures both rotating and vertical adjust-
ments with a wide variety of locking
positions. Because both adjustments
are spring loaded, you can change the
board position very quickly with one
hand and keep right on soldering.

If you are still looking for a PCB
holder or are looking for a better one,
check the model 333. See your local
distributor/dealer or contact PanaVise,
2850 29th Street, Long Beach, CA
90806. R-E
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continued on page 42

stall these jumpers: D to I and B to J.
This option makes E6 the RX DATA out-
put and E7 the TX DATA input.

The microphone should be connected
using shielded cable. Solder the shield to
the microphone case. Do not install the
microphone or speaker in the enclosure
until testing is finished. When you sol-
der the center conductor to the positive
terminal of the microphone, use ex-
treme care. The microphones are easily
damaged. Do not dent the front shield or
twist the positive-terminal solder pad.
On the board end, the center conductor
is connected to E2; the shield to ground.
Finish by jumpering EI to ground and
install the crystal.

Connect the speaker—one end to
ground and the other to E3. Referring to
Fig. 10, install a DPDT switch, SI, so
that it switches as shown. That connec-
tion will be changed after testing to
match the schematic. If you use a slide
switch, be certain that it does not
momentarily short both positions during
switching. Attach leads to the power
supply pads to allow testing. None of
the IC’s should have been installed yet.

Next month we’ll show you how to
test and troubleshoot the modem. We'll
also show you an enclosure for the unit
that includes an acoustic coupler that
is made from some very common ma-
terials. R-E
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the value innovator

Model 333
Model 331

Compact Video Generator

* Video output for VTR, CCTV
and monitor applications

* Adjustable RF. channel 2-4
® 11 rock stable patterns e 10
step gray scaie staircase ® 3
bar and 10 bar gated rainbows
® Adjustable chroma levels
(0-150%) ® Crystal controlled
chroma and timing oscillators
for stability from 20° to 125

* Rugged high impact
thermoplastic case and
protective cover

Modei 240

Call for
our prices

5 (800)

TOLL FREE
645-9518

in N.Y. State call (516} 752-0050

+ Logi-Trax = MX-333
World’s Fastest Troubleshooter

* 0.1% Basic Accuracy

* LCD Display In Unique
Wide Vue Case

* Uses Single 9V Battery

* Compact Size. Rugged
Construction

Pocket Semiconducter Analyzer
® Automatic. ~“hands-off’
operation frees both hands
for troubleshooting. ® Instant
GOOD-BAD analysis —
including LEAKAGE

NPN's. PNP's, FET's. diodes &
SCR s: in or out-of-circuit

* Rugged. all solid state — no
moving parts e Compact
polypropytene case. e Will not
damage transistors. diodes, or
circunts under test. ® Powered
by 2std 9 V batteries (not inc.)

Model 216

TKOY
.

TRARGSTOR TESTER

Order with Confidence and get the Fordham Advantage!

* Overload Protection
e Exclusive VARI-PITCH
Audible Output (MX333)

e Fast LOGI-TRAK Logic

e 20Q Range (MX333)

€

Function (MX333)

LCD Digital Multimeter

® Automatic polarity. zero and
overrange indication

e Easy-to-read '2" high LC D
display

* '2 year battery ife in typical use

* 12 0z. inctuding 9V battery

* Withstands 4 ft. drop without
ioss of accuracy

* Automatic decimal point. built
in low battery indicator. diode
and transistor testing
capability (LX304 onty)

LX 304 LX 303

855 Conklin St. Farmingdale, N.Y. 11735

\— = Master Charge
s BankAmericard
= VISA = COD

| = Money Order
maslevcnarge = Check
- COD’s extra f
-
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hy use their flexible discs:

Ampex, Athana, BASF, Caelus, Control Data, Dysan,
IBM, Inmac, K-Line, Maxell, Nashua, Scotch,
Shugart, Syncom, 3M, Verbatim or Wabash

when you could be using

for as low as $1.99 each?

Find the flexible disc you’re now using on our cross reference list...
then write down the equivalent Memorex part number you should be ordering.

Memorex Flexible Discs...The Ultimate in M

Quality

Memorex means gquality products that you can depend on.
Quality control at Memorex means starting with the best
materials available. Continual surveillance throughout the
entire manufacturing process. The benefit of Memorex's years
of experience in magnetic media production, resulting, for
instance, in proprietary coating formulations. The most sophis-
ticated testing procedures you'll find anywhere in the business.

100 Percent Error Free

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

Customer-Orlented Packaging

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

Fuli One Year Warranty — Your Assurance of Quality
Memorex Flexible Discs will be replaced free of charge by
Memorex if they are found to be defective in materials or
workmanship within one year of the date of purchase. Other
than replacement, Memorex will not be responsible for any
damages or losses (including consequential damages) caused
by the use of Memorex Flexible Discs,
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Single-Density Madia BM System 6 Comparibie 3066 219 473077 | 54581 800509 | 1669959 | 40014 740-0 05€ | 15009 FDEO-1000 | Fri@111X |
BM Comoatbie $256 B § 15 sector 3109 219 SFD-111210 | 473073 800584 | 2305845 | 40040 - 740-3600 15005 FD36-10 [AREIREF 7881 .K
BM Comoatble 5128 § 8 seciors e 219 eraore | - 800385 | 1669984 | 40044 £060 1000 | Fri3tiiX | 7889-%
Shugart Compalible 32 harg saclor 3015 219 SFD-211010 | 47030t | 53802 | CM-F21 | 10 40016 FH1-32 FD-132 740-32 | §3-301 | 15025 | FD32-1000 7890 | 421322
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32 Hara Sacler nos 3.49 5FD 321010 | 470851 10170 | 0021 #n2 320 743.32 | S/A-151 | 18125 | 0022.4000 | F34A41IX reaix | 425322
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| Soll Sector 11024 B 8 s-:louL— Huo R‘nL | 308 a7s - - | - ~ = 1 - |
Flasible Disc FD [ | | | [
51 or Equiv FO VI Vinyl Jacken 30712003 2.85 - 470881 CwF3t | FDIV | 40002 FD-185 8110 15026 | FDE5-1000 | F8IA111X 910
Compatinie | | |
Mini Fiaxible Disc 18 Soft Sectar (Untormaeal 3401 1.99 475001 | 84256 an s00 MO MO1 | T | SA04 o | mpszsor | Mriaanx | reer | asro02
5. Single-Meeded 10 Harg Sacior 2403 1.99 415010 | sazs o7 - | w50 MO0 | 7as10 | Sacs07 | 18328 | MOs2s-10 | Metazix rev8 | aarioz
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., Srgiernonass 10 3saed Sector s 224 54649 10710 B MO340-10
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emory Excellence

Quantity Discounts Available

Memorex Flexible Discs are packed 10 discs to a carton and
10 cartons to a case Please order only in increments of 100
units for quantity 100 pricing. We are also willing to accom-
modate your smaller orders. Quantities less than 100 units are
available in increments of 10 units at a 10% surcharge.
Quantity discounts are also avaitable. Order 500 or more
discs at the same time and deduct 1%; 1,000 or more saves
you 2%; 2,000 or more saves you 3%; 5,000 or more saves you
5%; 10,000 or more saves you 7%; 25,000 or more saves you
8%; 50,000 or more saves you 9% and 100,000 or more discs
earns you a 10% discount off our super low quantity 100 price.
Almost all Memorex Flexible Discs are immediately availabie
from CE. Ourwarehouse facilities are equipped to help us get
you the quality product you need, when you need it. If you need
further assistance to find the flexible disc that's right for you,
call the Memorex compatibility hotline. Dial 800-538-8080
and ask for the flexible disc hotiine extension 0997. In California
dial B00-672-3525 extension 0997.

Buy with Confidence

Toget the fastest delivery from CE of your Memorex Flexible Discs,
send or phone your order directly to our Computer Products
Division. Be sure to calculate your price using the CE prices in this
ad. Michigan residents please add 4% sales tax. Written purchase
orders are accepted trom approved government agencies and
most well rated firms at a 10% surcharge for net 10 billing. All sales
are subject to availability. All sales are flnal. Prices, terms and
specifications are subject to change without notice. Out of stock
items will be placed on backorder automatically unless CE 1s
instructed ditferently. International orders are invited with a $20 00
surcharge for special handling in addition to shipping charges. All
shipments are F.O.B. Ann Arbor, Michigan. No COD's please. Non-
certified and foreign checks require bank clearance.

Matil orders to: Communications Electronics, Box 1002, Ann
Arbor, Michigan48106 U.8.A. Add $8,00 percase or partial-case of
100 8-inch discs or $6.00 per case of 100 5%-inch mini-discs for
U.P.S. ground shipping and handling in the continental U.S.A. Ifyou
have a Master Charge or Visa card, you may call anytime and place
a credit card order. Order toll-free in the United States. Call
anytime 800-521-4414. if you are outside the U.S. or in Michigan,
dial 313-994-4444. Dealer inquiries invited. All order lines at
Communications Electronics are staffed 24 hours.

Copyright “1981 Communications Electronics”

TRy

Order Toll-Free
(800) 521-4414

For Data Reliability—Memorex Flexible Discs

Al COMMUNICATIONS
ELECTRONICS™

Computer Products Division

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A.
Call TOLL-FREE (800) 521-4414 or outside U.S5.A. (313) 994-4444
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new products

OSCILLOSCOPE ACCESSORY, the Expand-A-
Scope, allows the user to match and identify *'un-
known’’ component values quickly with “*known”
reference standards by a visual “curve-trace”
comparison on the CRT.
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REFERENCE SELECT 3

The Expand-A-Scope Is priced at $250.00—
Daltec Systems, Inc., PO Box 157, Onondaga
Branch, Syracuse, NY 13215.

AUDIO MULTIMETER, the Bulgin Soundex, is a
multi-purpose instrument suitable for line-testing
and listening, peak-program metering, amplifying
microphone signais, calibrating peak-program
monitors, bench testing, and various other audio
functions.

It combines a switched gain amplifer with 400-
volt instrumentation input and a full-specification
peak program meter, capable of audio program-
level measurements down to — 72 dB with 0.1 dB
accuracy at center scale, as far as —50 dB.
Amplifer input is fully protected to 400 volts, iso-
lated and balanced to prevent grounding when

connected to a multiple-jack device. The 50-ohm
impedance has sufficient power to drive head-
phones. Gain-settings are achieved by eight
pushbuttons on the front panel.

Power is supplied by internal rechargeable bat-
teries, with a built-in AC converter/charger for
bench use. The instrument measures 7 X 8% X
2% inches and is enclosed in a tough plastic case,
with an optional carrying case available for field
use. The Bulgin Soundex Audio Multimeter is
priced at $490.00.—H. R. Kirkland Company, 8
King Street, Morristown, NJ 07960.

ENERGY-MANAGEMENT SYSTEMS REGULA-
TORS, models 5700 and 1600 are master-control
systems that save energy in the home or in busi-
ness. The unit plugs into a wall outlet and trans-

RADIO-ELECTRONICS
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The Expand-A-Scope connects. to the hori-
zontal and vertical inputs of an oscilloscope, and
provides nine reference standards, against which
the traces of unidentified resistors, capacitors,
diodes, Zener diodes, emitter-base junctions,
and short and open circuit conditions can be
tested. Externally-connected components, circuit
boards, and finished electronic assemblies can
also be comparison-tested. An audible tone is
provided for tracing circuits. A safe current-lim-
ited (5 mA maximum) test voltage is applied when
testing, comparing, and *“‘curve-tracing” compo-
nents and circuits.

CIRCLE 152'ON FREE INFORMATION CARD

mits command signals to remote-control mod-
ules. A pressure-sensitive touch pad, plus a set of
switches, altows the user to control any tight or
appliance in the house from the comfort of one’s
desk, bed, favorite chair, or whatever.

The regulator can turn off the water heater dur-
ing the night or when the house is unoccupied,
prepare hot coffee, dim lamps to 55%, 30%, or
5% brightness, and turn off TV’s or lights acci-
dently left on. As a security measure, it can stand
guard by turning lights on or off, even playing the
stereo and TV. Weekend commands can be
scheduled different from weekdays, to further
confuse potential intruders. If an intrusion is

=

The New Industrial

7 ° Intelligent machines
i ) nevo‘utlon are rapsi;d]y appearing
in factories, offices, homes, and automobiles. The

- face of the industrialized world is changing. Vast
opportunities exist for those with a knowledge of this
explosive field. Robotics Age will bring you the

_ latest developments in all aspects of Robotics and
Machine Intelligence. From introductory and non-

technical survey articles to the latest state-of-the-

art in hardware and software design. You
will find articles on sensors and percep-
tion, computer reasoning and robot con-
trol, industrial robot applications and
amateur robotics—as well as related
new products, book reviews and
technical abstracts.

YES! | want to stay up-to-date on this fascinating
new technology!

Name Title
Company Address
Postal Code

United Canada Foreign
States Mexico* Rates*

Cit B Srate/Providence aumvy

O | year (6 issues) $15 $17 $19
O 2 years (12 issues)  $28 $32 $36
O 3 years (18 issues)  $39 $45 $51
*US Funds on US Bank
O Bill VISA O MasterCard O Bili me (N America only)

Card Number Expires

Signature

[+ “ROBOTS

If not available locally factory order-inciude $3.00 shipping, U.S. only.
CA 91342

Send to: ROBOTICY acz, PO Box 372, Tuunga, Caliormia 910J

PRINTED CIRCUIT KITS
MAKE CARDS QUICKLY

ONLY Vector kits contain:
® Positive photo-resist coated AND uncoated copper laminate—no
messy photo-reversal—no spraying, dipping, or baking.

® 4 types of art aids: rub transfers, ink, tape, cut and peel—use 1 or all.

®1:1 circuit art rub transfers—IC sets, pads, lines, connectors,
symbols, letters, and numbers.

® Every thing included —just add water and sunlamp or bright sunshine,

: Liquid etchant and developer—no dry chemical mixing problems.
ND

® Process choices—make circuit on copper and etch for 1 card.

Make circuit on film, expose, develop and etch for 1 or many cards.

suniamp
mylar developer w 1 or many PC®
+ + + — y PC’s
AAIRD‘; fitm ‘ }d‘s & etchant

4 card 4= etchant = 1PC

32XA-1 kit makes 7 PC cards. $28.00. 32X-1 starter kit makes 2 cards. $11.50
Vector Electronic Co., 12460 Gladstone Av., Sylmar,

510177
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attempted when the owner is at home, the user
need only flip a switch to turn all the lights on,
sound sirens, or turn on the TV.

The model 5700 controls up to 100 lights and
appliances per house code. It has a 57 time-com-
mand capability, and is fully programmable for
daily, weekday, or weekend cycles. Features
include: all-module control, digital clock, auto/
standby switch, audible tone messages, normal/
alert switch that controls lamp and appliances
modules, and normal/program switch.

CIRCLE 153 ON FREE INFORMATION CARD

The model 1600 controls up to 100 lights and
appliances per house code. Its features include:
auto/standby switch, digital clock, program re-
view, and alert switch to turn on all lamps instant-
ly. It has manual or automatic operation, and 16
time commands.

The model 5700 is priced at $299.95; the mode!
1600 costs $149.95.—Regency Electronics,
7707 Records Street, Indianapolis, IN 46226.

DISTRIBUTION AMPLIFIERS, models 10G501,
10G502 are high-quality, high-output devices for
small- to medium-size master-antenna TV instal-
lations. Applications include motel, apartment,
hospital, schoot, store display, and deluxe home

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Earn Your

DEGREE

No commuting to class. Study at your
own pace, while continuing your present
job. Learn from easy-to-understand les-
sons, with help from your home-study
instructors whenever you need it.

In the Grantham electronics program,
you first earn your A.S.E.T. degree, and
then your B.S.E.T. These degrees are ac-
credited by the Accrediting Commission
of the National Home Study Council.

Our free bulletin gives full details of
the home-study program, the degrees
awarded, and the requirements for each
degree. Write for Bulletin R-81.

Grantham College of Engineering
2500 So. LaCienega Blvd.
Los Angeles, California 90034
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installations. The units distribute strong, high-
quality, low-noise TV signals to-up to 50 muitiple

receivers, depending upon local conditions.

The model 10G501 covers frequency ranges of
54-88 MHz/174-216 MHz VHF, and 470-890 MHz
UHF with a minimum gain of 15 dB VHF and 16
dB UHF. The output per channel is 46 dBmV
UHF.

The model 10G502 covers frequency ranges of
54-88 MHz/120-280 MHz VHF and 470-810 MHz
UHF with a minimum gain of 25 dB VHF and UHF.
Qutput per channel is 49 dBmV VHF and 46
dBmV UHF. This model includes the CATV mid-
band and superband channels.

Both units are compact—6 X 5% X 2 inches—
and can be used with an existing RCA preamplifi-
er to provide greater gain for fringe areas; both
are supplied with 75 ohm (F-connector) single
input and single output.

The model 10G501 is priced at $65.00; the
model 10G502 costs $98.00. RCA, Distributor
and Special Products Division, 2000 Clements
Bridge Road, Deptford, NJ 08096. R-E
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ADVANCE s PROUD TO INTRODUCE the

I (SMIRIHa7 Line of High Quality Digital Multimeters
Featuring The New 130 Hand-Held DMM

\

_J

Model 131. Similar
to Model 130, with

i\

OHTAL UL FineE T

Model 130. Our

most popular model,

Model 135. First
4v2-digit DMM with

Rugged DMMs from Keithley — all feature large, bright
LCD display, easy-to-use rotary switches, externally accessible
battery and fuse, 10A current range, diode test capability, low
battery indicator, cushioned components.

increased . the price/ perfor—$ hand-held 6
accuracy . . .. .. 134 mance champ. 3115 convenience .. 219
ACCURACY SENSITIVITY
MODEL| DCV | DCA | ACV | ACA Q DCV | DCA | ACV | ACA Q
130 0.5% 1% 1% 2% 0.5% | 100uV | 1A | 100uV | 1xA | 100mQ
131 |o0.25%|075% ] 1% | 2% |0.2% | 100V | 1xA | 1004V | 14A | 100mQ
135 0.05% | 0.5% 1% 1.5% | 0.2% | 100,V | 10uA | 1004V | 1A | 100m
\ Case $10.00 Shipping $3.00 /

-
& TOLL FREE HOT LINE
k 800-223-0474
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Here’s a closer look at how those popular cordless tele-

phones work.

IN KEEPING WITH THE GREAT CLICHES OF
our time, such as ‘“You can’t tell the
players without a score card,”’ there is
also **You can’t fix it if you don’t know
how it works.”” So this month we’ll
take an even closer look at cordless
telephones because they pack a lot of
sophisticated hardware in what appears
to be a rather mundane consumer device
In fact, the cordless telephone contains
much that is borrowed from other areas
of radio communications.

To refresh your memory, the cord-
less phone consists of two pieces: a
transponder and a portable wireless
handset. The transponder answers the
telephone call, or processes an out-
going call, and is connected directly to
the telephone line. The transponder
transmits to the handset on a frequency
that is nominally 1.6 MHz (the high end
of the broadcast band) by feeding RF
into the AC power line. The handset
receives .the signal through a Ferrite
bar or loop antenna built into the hand-
set. The handset transmits to the trans-
ponder on the new radio contro! band
at 49 MHz. The modulation is NBFM
(Narrow Band FM), that provides
essentially noise-free reception both
ways over the (approximately) 300-foot
operating range.

The power line transmitting system is

HERB FRIEDMAN, COMMUNICATIONS EDITOR

exactly the same as used by many col-
leges for their carrier-current AM radio
stations that "‘broadcast’’ to the resi-
dent dorms and instructional facilities.
(Most of the college carrier-current
radio stations are organized and man-
aged just like any commercial AM radio
station, the difference being that recep-
tion is limited to the area near the power
lines.)

If you're not familiar with carrier-
current broadcasting, you may be won-
dering at this point how you can pump
RF into the power line without have it
shorted by the nearest refrigerator,
transformer, or lightbulb. A look at the
transponder transmitter of the Radio
Shack ET-300, shown in Fig. 1, will
illustrate how it's done.

The basic transmitter is made up of
transistors Q21, Q22, and Q23. The
oscillator (Q23) is FM-modulated by
variable-capacitance diode D17. Tran-
sistor Q22 is a buffer amplifier. The out-
put amplifier, Q21, is coupled to the
power line by the secondary of tank-
circuit inductor L12.

Let’s follow the RF output from the
secondary. It flows through loading coil
L11 and is coupled to the power line by
capacitors C201 and C202. The capaci-
tors allow the RF to pass from the
transmitter to the power line but, be-

www americanradiohicstory com

cause of the high reactance of the
capacitors at 60 Hz, they keep the 120-
volts of the power line from reaching
LIl and L12. Choke T202 will pass
audio frequencies, but not RF. That
keeps the transmitter’s signal out of the
power transformer and insures that RF
will not be ‘‘floating”’ inside the tran-
sponder, causing RF feedback. The sig-
nal goes out into the power line through
the line cord. That section of the circuit
is shielded, as indicated by the dashed
line in Fig. 1.

It’s not surprising if you think about
it: Washing machines, refrigerators,
light bulbs, etc., do not short circuit the
RF because they appear as a high im-
pedance to the 1.6-MHz RF. Though
there are losses, the power line itself
appears as a very low impedance to the
transmitter, and the connected equip-
ment appears as a moderately high im-
pedance so that a lot of the signal gets
out. The effects of line variations due to
changing loads are minimized by tuning-
coil L11, which matches the transmitter
output to the low-impedance power line
antenna. (Ordinary line cord has a
nominal RF impedance of 70 ohms.)

As you might well imagine, the RF
radiates from the power line. If the
power line is shielded (BX cable or con-
duit) radiation takes place only from
the unshielded sections: the line cords
from the wall receptacle to the con-
sumer equipment. Actually, BX cable
shield and conduit often *‘float’” a few
ohms above true ground and some




“You

fixTV’...

what brand

You're on the spot.

Any set vou tell your
customer about has a
chance of failing sometime.

But though we’re not
saying we’re perfect, we'd like
you to recommend RCA.
Because we're sure your
customer will love its picture
performance.

You can find the
problem and repair it
quickly if anything does
go wrong. Because with
RCA’s unitized chassis,
failures are easy to handle.

get:

RCA gives frequent
hands-on workshops, as
well as lectures. So when
failures do occur, vou’ll
be ready.

RCA has more than
500 parts distributors
nationwide. We have this
large network because we
don’t want you to have to
wait too long for parts.

We also keep your
inventory expenses lower by
using components instead of
modules In Most circuits.
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’, We know your

customers think vou're
responsible for everything
about their sets.

Good and bad.

And that’s why we here
at RCA are doing everything
possible to make sure that
when you finish a service call,
evervbody’s smiling. Your
customer’s happy with your
recommendation.
And vou’re still the
expert.

RCA

RCA IS MAKING
TELEVISION
BETTER AND BETTER.

For your fiee subscription 1o RCA COM
MUNICATOR, our m: agazine of news and advice {or
service technicians, write RCA, Dept. 1-455, 600 North
Sherman Drive, Indianapolis, TN 46200
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‘ radiation does take place through the
I H E LE ﬂ DEB Rl
The signal cannot jump the line; that
is, if the location is supplied with 3-
I phase 208 volts, or 240 volts (120 volts
® either side of ground) the RF will stay

on its own 120-volt side or circuit.
Rlways first, PANAVISE proudly presents the two newest additions to their While that is no problem for the cord-
top quality product line. less phon%s it és a tproble{)ne for camir-

current roadcasting cause the

Model 333 Rapid Rssembly Circuit Board Holder power line side with the RF signal might
This circuit board holder features eight position branch at the distribution box, and half
rotating adjustment and six positive lock positions in a building might well wind up without

the vertical plane. Cross bars are available up to : .
30 inches inlength to hold circuit boards up to the RF signal. That is handled by con-

28 inches in width. €tra arms can be neting RF coupling C_apaCitorS from
added for dual or multiple board holding. one side of the power line to the other.
Spring loaded, the 333 features tilt (By the way—for many years carrier-
- angle adjustment, height adjustment current was the RF communications
% and quick board rotations for easy system for electric utility companies,
component insertion and soldering. and some still use it.)
Suggested retail price is $35.95. Anyway, now we have the RF from
the transponder radiating from the
Model 376 Self Centering €xtra Wide Opening Head (aase NoT INawpep) power lines. To any receiver near the

power line the RF appears to be like
any other broadcast signal. So all we
need is a broadcast-band receiver capa-
ble of receiving FM. And that’s exactly

Double action jaws provide fast opening and closing and
support of heavy loads. Opens to a full 9 inches. Ribbed
on one side and "V grooved on the other, the 374's
reversible jaw pads firmly hold cylindrical or odd
shaped items. Fits all of the Series 300 Bases.

Suggested retail price is $19.95.

For more information contact your local dealer or PANAVISE. /
Prices are suggested retall ond subject to change without Aotice.

PANAVISE PRODUCTS INC.
2850 € 29th St. Long Beach, CA 90806
(213) 595-7621
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RemoVocals

Remove the lead vocal and substitute your
own voice with most stereo recordings us-
ing our new, low cost VOCAL ZAPPER™
Great-for practice, professional demos or
just for fun.

FREE!

1981
DISCOUNT
ELECTRONICS
CATALOG

TR JOIN THE PAK!

Send fon our Free catalog and become a
member of our exclusive Pak. Our
members receive Poly Paks’

exciting catalog several

times a year. We offer:

Penny Sales, Free

‘Premiums. and Low, FIG. 2
Low Prices on a wide variety of
Electronic Products such as Computer Periph- what’s inside the cordless handset. Fig-
A . ure 2 shows the front end of the hand-
erals, Integrated Circuits, Speakers, Audio .
FROM . ) ) set recelver.
s r Equipment, Rechargeable Batteries, Solar Prod- Antenna L.301. which is located in-
MEleCh'OﬂICS, |I'IC. ucts, Semiconductors, and much, much more! side the cabinet, is a standard Ferrite

i , 9 19626 . . A
1020 W. Willshire , Oklahoma City, OK 73116 - (405)843-96 | Take advantage of our 25 years as America’s bar antenna that picks up the RF signal

foremost Supplier of discount electronics. radiated from the power line. From the

RUSH ME YOUR FREEDISCOUNTCATALOG! bar antenna the signal is processed
through a single-conversion receiver

e = . = = e -
1 ORush my Vocal Zapper Kit, $24.95 plus $3 postage
I &handling enclosed.

: [Osend assembled Vocal Zapper, $39.95 plus $3

1

1

]

N i NAME: . .
1  postaged handling enclosed. . with a ceramic IF filter, FT301.
: O send Free Catalog : ADDRES S In a sense, the modern cordless tele-
1 name : CITY: - -~ phone—which would be almost impos-
: ) | | STATE: ZIP: sible without solid-state devices—uses
! address [ o ] a technology that is some 45 years old,
g oty — state ___zip i POLY PAKS, INC. and which has been in common use for
1 visaOOmcO cardno. ! | | p.o.BOX 942, RAG . all those years. R-E
1 palaElectronics, dept. 67, 1020W. Wilshire, Okla. City, 0K 73116 1 \3~ LYNNFIELD, MA. 01340 (617) 245- 3828 Y,
S e ey e ] |
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stereo products

More information on stereo products is available.
Use the Free Information Card inside the back cover.

PORTABLE AIR GUN, Dust-Off, is a simple, safe,
non-contact method of getting dust and lint off
valuable records, stylus tips, and other delicate
hi-fi components. Air pressure is continuously
variable. To get into difficult-to-reach spots, a 2-
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foot extension nozzle is available as an accesso-
ry. Dust-Off is available in 12 oz., 6 oz. and 3 oz.
sizes. Retail prices are $18.95 (including a
chrome valve-assembly), $3.95, and $1.98 re-
spectively.—Falcon Safety Products, 1065 Bris-
tol Road, Mountainside, NJ 07092.

COMPACT AMPLIFIER/TUNER SYSTEM, mod-
els KA-500, KT-500and model RC-500. The mod-
el KA-500 (bottom) is an integrated amplifier that
uses no rotary controls. Power on/off, phono,
tuner, auxiliary and tape switches are controlled
by feather-touch bars, with a color-coded LED
display above each bar to indicate the mode. The
volume control uses two large push bars, one that
lowers and one that raises the volume, and a hori-
zontal bar graph of LED’s show the power level.
Other controls are loudness and muting switches,
and linear slide potentiometers for bass, trebie
and balance. The unit has a power rating of 43
watts-per-channel minimum RMS, driven into 8
ohms from 20 to 20,000 Hz.

The model KT-500 {middle), an AM/FM stereo
tuner, also has no rotary controls and uses a
quartz/PLL frequency synthesizer with digital dis-
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play. Two tuning bars control automatic scan tun-
ing and a digital computer responds to the step-
ping commands and also stores in its memory the
digital codes for 12 preset stations—six AM and
six FM.

The model RC-500 (top) consists of a Remote
Control Center and a hand-held, wireless Remote
Controller. The models KA-500 and KT-500 are
connected to the three-inch-high control center
that is linked to the Remote Controller. The con-
troller operates on/off, volume, function selec-
tion, preset and scan tuning selection, and a turn-
table up to 21 feet away. Prices: model KA-500is
$275; model KT-500 is $275; and the model RC-
500 is $235. —Kenwood Electronics, Inc., 1315
E. Watsoncenter Rd., Carson, CA 90745.

SPEAKERS, a line of six high-end speakers
designed for car stereo has been added to the
Hi-Comp line. The model HCS-10 is a 4-inch
round speaker with a 7-ounce strontium-ferrite
magnet, a power rating of 20 watts maximum and
a frequency response of 120 to 16,000 Hz. The
mode! HCS-15is a 5-in. coaxial system and has a
1-in. samarium-cobalt horn tweeter, 1Ya-inch
shallow-depth design, a built-in crossover net-
work and a large 1-inch heat-proof voice coil. The
model HCS-59 (shown) is a 5% inch three-way
speaker system with a 20-ounce barium-ferrite
magnet, and a 1%s-inch high-temp aluminum
voice coil. The model HCS-342is a 4-inch X 10
inch tnree-way system that offers 60 watts RMS
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maximum, 25 watts RMS nominal, and has a fre-
quency response of 75 to 17,000 Hz, and a 8-ohm
impedance. The model HCS-362 is a 6-inch X
9-inch three-way system with a frequency re-
sponse of 50 to 18,000 Hz. The model HCS-90is
a two-way surface-mount enclosure system with
a 4-in. butyl-edge woofer, an 8-ounce wet-type
ferrite magnet and a 2'%-inch super-cone tweeter.
Prices: model HCS-10 is $36; HCS-15 is $52;
HCS-59 is $100; HCS-342 is $116; HCS-362 is
$116; and HCS-90 is $190. —Audiovox Corp.,
150 Marcus Blvd., Hauppauge, NY 11787.

RECEIVERS, models DA-R20, DA-R10 and DA-
R7, are the first of a line of new receivers from
Mitsubishi Audio. The DA-R20 (shown) has a
front-panel pushbutton that lets the user select
either moving magnet or moving coil phono
inputs directly without the need for an external
transformer. It has touch-sensitive tock tuning
that combines AFC lock tuning with switching
that automatically turns off the AFC when tuning
and turns it back on when tuning is finished. Oth-
er features are pilot signal cancellation, high
blend, fluorescent digital display, and switchable
IF selectivity, with a narrow band for reception in

www americanradiohistory com

A Classroom
In Your Mailbox !

STUDY

Two-Way Radio

THROUGH THE
REVISED

MTI

Home Study Course

Send coupon below for free course outline
No salesman will call

No obligation

Professional Training in a Unique Career Field

Providing Training to the Industry Since 1960

=

study FM two - way

radio at home!

r

]

]

1

]

]

]

]

1

] I am interested in learning more about pro-
1 fessional FM two-way radio. Please send me full
1 details on the MTI training program.

' Name

: Address __
1 City/State/Zip.__

1

]

]

I

1

]

|
j

Mobile Training Institute
Box 735,Camp Hill, PA 1701T1-U.S.A.
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Vital protection
for PC Boards

Be safe Desolder PC components

with Endeco irons. Get proper HEAT
| TO MELT and strong VACUUM
ACTION TO LIFT solder and cool
both PC board and component
without damage.

| These PC components replaced fast
with Endeco desoldering or solder-
ing tools.

Twe® 1y g

‘ Endeco professional features include
safety light that denotes high. low

‘ and off on switch models, SS con- l
struction for long life, light weight
and balance for easy use

Contact your distributor for Endeco
desoldering and soldering irons, kits
’ and equipment—or write us today

Enterprise Development Corp.
5127 East 65th Street
Indianapolis. IN 46220
Phone: (317) 251-1231 EDC-3 ‘

CIRCLE 57 ON FREE INFORMATION CARDr

Lgél 3INNF

~
~



Y L4 ]\ N

i]

117 P
'Y -~ -

rreer
et e

CIRCLE 133 ON FREE INFORMATION CARD

urban areas and a wide position using linear
phase ceramic filters for low distortion. The
amplifier section has a DC power amp, low and
high cut filters, tone defeat, and ten-position
loudness control.

The Model DA-R20 delivers 60 watts-per-chan-
nel minimum RMS power at 8 ohms from 20 to
20,000 Hz at 0.02% THD. The DA-R10 offers 45
watts-per-channel and the DA-A7 has 25 watts-

per-channel. Prices: model DA-R20is $560; mod-
el DA-R10 is $390 and model DA-R7 is $290.
—Melco Sales, Inc., 3030 E. Victoria St., Comp-
ton, CA 90221.

CASSETTE DECKS, models K-950, K-850 and
K-350, all feature metal-tape capability, Sendust
record/play heads, and a double-gap ferrite
erase head. The model K-950(shown) has a wow-
and-flutter of 0.028% WRMS as the result of its
independent two-motor drive. Frequency re-
sponse is 30 to 22,000 Hz + 3 dB with metal tape.
Other features include fluorescent bar-graph
peak meter, IC logic controls, timer recording
switch, Dolby noise reduction, and a focus switch
to extend high-end frequency response. It is
enclosed in a black cdse where the frequently
used controls are exposed, and the less used
ones hidden.

The model K-850, is a slim silver deck that has
a frequency response of 30 to 19,000 Hz +3 dB.

ADMANCE IS PROUD
TO INTRODUCE

y/ Non-Linear Systems

\

High Quality Oscilloscopes
Backed by
A Two-Year Warranty

*{Exception: model MS-230 is slightly deeper, at 8.6, and heavier, at 3.6 Ibs ).

VRITICAL DERECTION ™
MODE  BANDWDTH FACTOR BASE
MS-230 30MHz ‘0“1\; ‘R(::(g];/s/dw D05 Sezc1 IRoa OnélesSec/dw.
MS-215 15MHz ‘““:/ngim/d'w 0 zs?ckg?‘ gg Sec
MS-15 15MHz ‘M;g'gmsgvﬁfdw- 0t ?‘KR:!; :; Sec.

e ACUANCE

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE
800-223-0474

54 WEST 45th STREET, ——
NEW YORK, N.Y. 10036 212-687-2224
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Non-Linear Systems’, trio of mini-
scopes are accurate, affordable,
portable. And there’s one to match
nearly every budget and need.
Standard features on. all models
include an input impedance of 1
megohm with 50 pF; maximum in-
put voltage of 350 V; trigger modes
in auto, internal, external and line;
slope that's + or — selectable;
graticule (4x5 division of 0.25”
each); dual power sources operat-
ing either internally from recharge-
able lead acid batteries or external-
ly from 115 VAC or 230 VAC (50-60
Hz) via plug-in trarisformer; handy
size (29”H x 6.4”W x 8.0”"D) and
weighs just 3 Ibs.*

Check the chart below for de-
tails of model features and specifi-
cations.

MS 15

The remarkable Touch Test 20 DMM. With
the Touch Test 20 Non-Linear Systems intro-
duces the 2 Ib. 4 oz. test lab. Now, with 20
key test functions at your fingertips (plus the
ability to measure 10 electrical parameters
and 44 ranges), you can take one lab to the
field instead of a cumbersome collection of
individual testers. '

The new Touch Test'20 D M M features:

» Built in temperature meastrement (including probe;
F° and C°)

» Capacitance measurement

. DCpVoltage (200 MV = 1000V)

» AC Voltage (200 MV — 1000V}

The wow-and-flutter is rated at 0.04% WRMS.
The model K-850 features automatic operation
using one switch which permits timer operation
(recording) when used with an out-boarded timer,
auto repeat, auto rewind, and auto recording
standby.

The model K-350 has a signal-to-noise ratio of
57 dB, a frequency response of 40 to 18,000 Hz
+3 dB and a wow-and-flutter of 0.06% WRMS. [t
also features auto shut-off, direct tape loading
with flip-up head, and direct switching between
drive modes. Suggested retail prices are: mode!
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K-950, $490; model K-850, $360; and model K-
350, $240.—Yamaha Int’l Corp., 6600 Orange-
thorpe Ave., Buena Park, CA 90620.

CAR STEREO SPEAKERS, model BP 3500, are
3%-inch units designed to produce the sound
quality of a larger speaker in a smaller size, espe-
cially for smaller/compact-sized cars. The mode!
BP 3500 comes in an attractive package that
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includes two speakers for in-dash or rear-deck
installation. Features include a 3 oz. ceramic
magnet, a power rating of 10 watts and compati-
bility with 4- and 8-ohm tape units. Suggested
retail price is $19.95. —BP Electronics, 855
Conklin St., Farmingdale, NY 11735,

POWER AMPLIFIERS/BOOSTERS, Cuystom
‘models 20C655 and 20C656, and Universal mod-
el #12R906, are designed for car-stereo sys-
tems. According to the manufacturer, the units
provide a high volume and a low distortion output
of 20 watts-per-channel, for a total of 40 watts.
The models are useable with most car radios and
tape players. The amplifier requires no switching
and has a built-in protection circuit to prevent
damage. The differences among the models are
in the radio and speaker leads. The mode!
20C655 has GM-type connectors, model 20C656
has bullet connectors and model 12R906 has
unterminated connectors that use wire nuts pro-
vided with the unit. Small and lightweight, the
amplifiers can mount behind dash or in the giove
compartment. Measurements: 1% X 4 X 5%

RADIO-ELECTRONICS

Cail For «DC Current (200 uA — 10A)
Special Introductory * AC current (200 uA = 10A)
Price Offer e Resistance (200 Q — 20MQ)
_ = » Diode Test
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inches. Suggested retail price for model 12R906
is $44.75; the two Custom models have open-list
prices.—RCA Distributor & Special Products
Div., Sales Promotion Services, Deptford, NJ
08096.

TURNTABLE LIGHT, the Robolite, is a battery-
powered light that turns on automatically when
the dust cover is raised. Record labels can be
read easily and turntable adjustments can be
made readily with the added illumination. The
Robol ite operates from an external battery pack
containing two D-size cells that is connected to
the turntable light through a three-foot cable. The

/ .
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turntable light snaps onto the bottom edge of the
dust cover and the battery pack can be placed on
a shelf or drawer out of the way. A built-in mercu-
ry switch turns on the light when the cover is
raised. When the cover is lowered, the light goes
off automatically. User can swivel the buib hous-
ing to direct light to the desired area. Suggested
retail price is $21, without batteries.—Robins
Industries Corp., 75 Austin Blvd., Commack, NY
11725.

STUDIO MONITOR, the Sentry 100, is a highly
efficient speaker that not only features low distor-
tion, but can produce the sound-pressure levels
of comparable units with far less amplifier power.
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It also delivers the sonic accuracy required in crit-
ical monitoring. A hardware kit for-rack and wall
mounting is also available. Suggested retail price
for the Sentry 100is $200. —Electro-Voice, inc.,
600 Cecil St., Buchanan, MI 49107.

AM/FM STEREO RECEIVER, model RS250. Ac-
cording to the manufacturer, this receiver fea-
tures a Class A-ll DC amplifier circuit that com-
bines the efficiency of Class B operation with the
low distortion of ‘Class A operation. Features
include a digital frequency display, dual-gate
MOSFET RF stage, linear-phase IF filters, dou-
ble-tuned quadrature detector, and PLL MPX
decoder. Other features are a built-in moving-coil
cartridge preamp, full tape/source monitoring,
bar-graph LED signal-strength indication, and
dual LED bar-graph power meters.

The RS250 also has push bars instead of
knobs, four-position speaker selector and de-
tented volume control. Specifications are 50
watts-per-channel minimum RMS power into 8
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ohms, a frequency range from 20 Hz to 20 kHz,
and a total harmonic distortion of less than
0.02%. Available in brushed aluminum or black
finish. Suggested price is $449.95.—Fisher
Corp., 21314 Lassen St., Chatsworth, CA 91311.

METAL TAPE DECK, mode/ RT-10BK, in ebony,
is designed to match the ST/SM-1122 Pro Series
tuner and amplifier. The RT-10BK features LED

peak-level display meters, Dolby, soft-eject cas-
setie holider, full auto-stop and an electronic-con-
trolled DC motor. Manufacturer's specifications
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include a frequency response of 40 to 14,000 Hz
+3 dB using metal tape, a wow-and-flutter of
0.09% WRMS and a signal-to-noise ratio of 62
dB. Suggested retail price is $129.95.—Sharp
Electronics Corp., 10 Keystone Pi., P.O. Box
588, Paramus, NJ 07652. R-E

Eleclironics

| SPECIAL REPRINT i
BUILD A BACKYARD SATELLITE TV RECEIVER

Don’t miss ocut again!

Send away today for your 36-page book-
let containing complete reprints of all
seven articles in the series on Backyard
Satellite TV Receivers by Robert B.
Cooper Jr.

This all-inclusive report gives you all the
data gou need to build your own Back-
yard Satellite TV Receiver.

TELLS ALL ABOUT domestic satellite
communications, with full details on how
you can pull those elusive TV signals from
space.

# LEGAL REQUIREMENTS, technical
specifications, and how you, the home
constructor, can meet them. Find out
what mechanical and electronics skills
you need.

# RECEIVER CHARACTERISTICS, tech-
nical details and specifications, along
with examples of actual receivers built at
comparatively low cost.

Fescscsscosscseesesssssasoaaaas

1 -
1 Radio-Eizstrenles 58]

1 satellite TV Reprints
45 East 17th Street
1 New York, N.Y. 10003

- -

p l want_
1 paid. | have enclosed §

B ANTENNAE DESIGN... and exactly how
Kou can build a spherical antennae, while
eeping total earth station cost for the
complete system under $1,000.
THE FRONT END is critical when you
build your own system. We help you ex-
plore “several different approaches to
making one that will work for you.
8 RECEIVER-SYSTEM hardware, and
how it goes together to bring you direct-
from-satellite reception in your own
home.

To order your copy:

Complete coupon and enclose it with
your check or money order for $6.00 U.S.
We will ship your reprint, postpaid in U.S.
and Canada within 6 weeks of receipt of
your order. All others add $4.00 for post-
age. New York State residents must add
48¢ sales tax.

- - - - = e e e A ey

reprints @ $6.00 U.S. each, post-
__N.Y. State resi- -———
1 dents must add 48¢ sales tax. WE DO NOT BILL (City)

Please print :
1

S — =N =[]

(Name) ]
1

e o ——— 1
(Street address) :
]

- = = _l

{State) {Zip) 2
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SAVE TIME AND MONEY'
6100

UNIVERSAL Zas
DESIGNER

® Save on digital bread
boarding
e Easy transition from pro-
totype towiring diagrams
¢ Aids digital circuit design
Kit $49.95
Assembled $59.95

SELF-TEACHING AID:
6101 DIGITAL LOGIC COURSE $29.95

® Learn digital logic with 26 self teaching experiments.

0101 SOLID STATE
CLOCK/CALENDAR UNIT
BIG 2%." DISPLAY!

® 12/24 hour selectable
e Alarm output
Kit $49.95

Assembied $79.95
Oak Case $29.95

on Ail A Units
_ m S [@hg®n. FOR FAST DELIVERY ( CALL TOLL- FREE

=% 1-800-426- 6254

n——wm. 14905 N.E. 40TH, DEPT RE-6
.—L REDMOND, WA 98052 (206} 883-9200

Piease rush me the following:

D 6100 UNIVERSAL DESIGNER KiT $49.95
0 6100 UNIVERSAL DESIGNER ASSEMBLED 59.95
0 6101 DIGITAL LOGIC COURSE 29.95
0 0101 CLOCK/CALENDAR KIT 49.95
00101 CLOCK/CALENDAR ASSEMBLED 79.95
0 OAK CASE 29.95

ADD $3.00 PER ORDER POSTAGE & HANDLING

NAME

ADDRESS

city stz
GREDIT
GARD o ee

SIGNATURE

D VISA
D MASTERCARD
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The worlid of

electronics
gee-wizardry

Test Eouspment - Burgior /File Aorms 11 Hobbylst 8 Astomolive Elechorics.

-YOURS FREE.

32-pages of test instruments — from the
latest digital multimeters to the famous
EICO scopes. Security systems. Auto-
motive and hobbyist products. Kits and
assembled. EICO quality. EICO value.
For FREE catalog, check reader service
card or send 50¢ for first class mail.

B
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m 108 New South Road
4 I/ Hicksville, N.Y. 11801 J
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LETTERS
continued from page 24

Tesla the extra support he needed, so that
his ultimate plan of a worldwide wireless
system of power and light was never
achieved.

Hugo Gernsback was a good friend of
Tesla’s.
MARC SEIFER,
Kingston, RI

ON NIKOLA TESLA

| just had to compliment you on your
article on Nikola Tesla (February issue). |
just wish that you could do a series on
him, because what most people do not
realize is that he is the least appreciated
of all the great electrical discoverers. (I
use the term *‘discoverers’’ because Tesla
always said that he wouid never invent a
device; he would ‘... produce original
work or none at ali ..") It would take
about three or more pages to list al! his
discoveries.

Anybody reading this might ask, "'But
what about Edison? Thpomas Alva Edison
had over 1200 patents to his name; how
could Tesla outrank him?’' But the num-
ber of patents isn’t relevant, though Tesla
did have 212 of them. Edison made dis-
coveries, true, but:he was far more con-
cerned with devices, where Tesla had no
interest in them.

Some of Tesla's discoveries were reso-
nance (electrically-tuned circuits), various
forms of gaseous lighting (neon, fluores-
cent, and others), the ancestor of the
cyclotron, the carbon-button lamp, arc
lamps, and many others. He also made
the first alternating current motor, using
his discovery of the ‘‘rotating magnetic
field.” Yet, about the only thing most
people know about him is his famous
Tesla Coil.

| would like to ask fellow readers of
Radio-Electronics something. If anyone
living in New Jersey has done extensive
research on Nikola Tesla, would that per-
son please write to me? | would like to
enter correspondence and see if we can
learn anything from each other. I will
answer every serious inquiry.

VINCE MARASCO,
619 E. Blancke St.,
Linden, NJ 07036

THE BSR SYSTEM X10

In reference to the BSR System X10
(Radio-Electronics, March 1981, "'Letters*
section): | have had the same problem;
some remotes did not work in some areas
of my house.

I solved it by connecting a .022 1000-
volt Mylar capacitor across the terminals
of a 220-volt piug, which | plugged into an
unused 220-volt outlet. It has been working
fine for over a year now.

ELEMER DUBROVAY,
Redmond, WA

CABLE TV

Your editorial on cable TV in the Febru-
ary Radio-Electronics isn’t exactly all wet,
but it's pretty damp. In Manhattan, our
cable company puts old movies and other
shows on a vacant channel (10) that we
get at no extra cost, and they run ads be-
tween the movies, without interrupting
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them. A few of the movies are very inter-
esting, and your proposal to ban that ser-
vice is a lousy one.

The proposal to keep the companies
from supplying the TV set is a bad one,
too. First, the independent sector won't
be wiped out—just decimated the way
that the movie-theater business was when
TV became important. Second, if the
cable companies can supply the TV set,
they can break the NTSC barrier to high-
resolution pictures. Otherwise, wideband
signals won't be sent out until someone
can receive them, and nobody's going to
buy a high-resolution receiver until some-
one is transmitting those signals.

The movie industry tried to keep their
products off TV in the 1950's, but (except
in Britain) they failed as badly as your
proposal to keep old TV shows off cable
will fail. Why shouldn’t the cable com-
panies be allowed to re-run “| Love Lucy”
or “Gunsmoke?” Just because they were
once on ‘‘free” TV is no reason to freeze
out the few fanatics who are willing to pay
to see them.

As a heavy TV watcher, | think that your
proposals will do no good, and may do
some harm.

JAMES E. HENDERSON,
Manhattan, NY

DMM ACCESSORY

The article, *‘DMM Accessory for Ultra-
Low Ohms,"” in the February 1981 Radio-
Electronics, was very interesting.

May | call your attention to a basic error
in the clip leads to the unknown resis-
tance Rx? Each dual cable terminated in
a single alligator clip. That will result in
the contact resistance Rg between each
clip and Ry being added to the actual
value of Ry:

Ry (measured) = Ry + R¢, + R

That can be avoided by having four clip
leads: two for the current, and two for the
voltmeter. The latter must be clipped in-
side the current leads with the clips not
touching each other.

FRANK G. DUNNINGTON,
Port Richey, FL

SCHEMATIC ERROR

| just received the March issue of Radio-
Electronics with my article, “'The State-of-
the-Art of Doing Nothing.” It looks good,
but an error did creep into the schematic
(Fig. 4, page 62).

Pin 14 of IC4 should be connected to
pin 22, regardless of which EPROM is
used; the diagram shows it connected to
pin 19.

The * note is correct, except for the last
part. It should read *... +5V; for 2716 con-
nect pin 19 of ICS to pin 715 of IC4.”

The other note should read: “Use pin
15 of IC4 if a 2758 is used; use pin 1 of IC4
if a 2716 is used.”

Pin 22 of the EPROM is the A9 line and
pin 19 is the A10 line. As drawn, the
schematic will only display portions of the
EPROMS’ programs and will not reset
until after several program repeats.

There's a minor error in column two on
page 62: reset occurs when IC4 reaches
either 1024 or 2048. The figure 512 was
for the 74S PROM.

Otherwise, it looks great.

NOEL NYMAN R-E



FREQUENCY METER MODULE
METER | LOW COST DM-11, “5Hz to 100MHz”

M OD U LE Measure frequencies from SHz to 100MHz on your — Input Sensitivity: < 100Hz < 80MV
digital voitmeter with a resolution of 3V2 digits — 100Hz ~ 60MHz < 30MV
easy to use — perfect for field service — lab testing — > 60MHz < 70MV
Measures resistance from 10 milli@hms to 20 Ohms. Now you can home hobbyist! Connect the DM-11 to your DVM, set  — Size 6.25" x 375" x2" .
measure resistance down to 10 milliGhms with this low cost, easy to the OVM to the 2VDC range, connect a signal to the — External 9V DC power supply included. (Mode!

use OVM module. Check coil resistance, transformers, relays, chokes, DM-11 via a BNC cable (not included) and measure the MAC-2)
printed circurt board copper paths and ground cables. Special zero balance frequency of any source. Hi Lo Range LED's insure — BNC Input Cable Accessory (Model PSA-2 add
control nulls out input cable resistance to insure accurate readings. Your DVM fast accurate readings. Completely $14.95)

has to be set to 2V range during operation. — Freguency Range 5Hz to 100MHz
— F?esustance range 10 milliohms to 20 Ohms — Input Impedance 1 MegDhm :f\fietmbt‘:éjl
— Zaro Calibration control Fleadeys
— Battery powered (gush to read battery saver cir- Peady

OM-I0 LOW OHM METER MOOULE g B 00 D (T iy

1] (Input cables not
= . included or avail-
r'""—l * | able)

NE= YOUR CHOICE

AM-H FREQUENCY 10 YALTRGE MOOULE
[

\;_ ks,

e (1]

Risid BIECIronics

e p o LI $693§
N frs299.59 EACH
8 CHANNEL SCOPE '
MULTIPLEXER, DM-12

LOW COST DM-8
CAPACITANCE METER MODULE

d Connect this high quality low cost Capaci- — Push to read range (button) from 1pF to
Convert your single channel scope into 4 4 or 8 chan- — 8 TTL compatibie input channels (1 TTL foad per tance Meter Modgule?[)M% 1o your digital Voit ZO,OOOPF ange I g
nel instrument; just connect the DM-12, 8 channet channel) can drive 50 Ohm scope cable. Meter and turn it into a Digital C: — Zero contro!
scope r[nutl}:plexev 'to your s?:pe,v clnpsme ‘B Input == maxlmum full screen amplitute 1.6 Volts adjusta- Meter — the Low Cost Way! — In one easy to use, self-contained pack-
probes to the signals you want to view. Simpie, easy, e. : age.
fast — can handle logic level TTL signals from DG to — Trace ampiitude and spacing controls. (When placing order specify the make and - Batt ith “push t t-
IMHz. Features separate spacing and trace amplitude Z 401 8 chammel slector Swigh: 4 [;]odel DVN}{you relus Dyl tbal lactdpy ’“'°d' marye'syas:yw i{fgu.}" (v pganege(sea:olbian-
controls and selectable sampling rate — all 1o insure — 8 color coded input cable, 24" long with insulated ifications, If required, may be made before cluded).
easy clear scope display. alligator clips. shipment is made.) — Size 6.25" x 3.75" x 2"
—S(mréa? VDC power supply included (Model Completely
ramia N2 — Size 6.25"x3,75"x 2"
o ChRR = A emb n—'-u T -
h‘n o e b BNC Cutput Cable Acuesory (Wocel POA-2 200 ass Ied' i.Bid CRLECIronics
it SR and tested! . - 5
ompletely | o~ |
j assembled Ready to use! . LBy =
Ll [T L] and tested! |
&5 | INSTANT ORDER S T
e SHERL saneu it !
B INFORMATION T oume
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Canarnen . BELOW! e

LOW COST HIGH FRE.Q.UENCY COUNTER - NOW IN STOCK!!

AZZ0000THHTTTTTEEE FEEVE AN The Albia Model DM-7, 8 Digit High Frequency Counter is

easy to use, switch selectable time base input by a single
BMNC, nothing to build — nothing more to buy!

— 5 Hz to 550 MHz

— B big easy-to-read .43" high intensity LED display

3 3 - e — Crystal (£3 ppm @ 25 C) controlied 0.1 or 1.0 sec. gate times
g6 A S5 0 m’..'ﬁlgﬁgzg,gge,ﬂ,ﬁm ! — Convenient benchtop size (7"x10"x3")

durable attractive case
NEVER BEFORE AT THIS $1 4995

— —" |LOW PRICE ........... o

COMPLETELY ASSEMBLED ¢ PRE-CALIBRATED o PRE-TESTED

REGULATED TRIPLE POWER SUPPLY
BARGAIN PRICED ALBIA MODEL DM-6

A fully assembled and tested power supply that
provides a solid, fully wired triple power supply s 95
including fixed 5V @ 1 Amp, 5V to 15V @ 0.5 Amp,

and —5Vto —15V @ 0.5 Amp — all supplies regulated, ',';j‘,'::;v
short proof. Each supply has short indicator LED.
Complete and ready for use in a durable

(8"x6"x3%") metal case. POSTAGE & HANDLING
ALBIA SAT|SFACT|0N If for any (eason', whatsoever, you are not complefely OROERS A0D
FREE!! WARRANTY: T o T e
NEW 1981 ‘ $10.01 - $25.00 315
SPRING/ FOR FAST AND DEPENDABLE DELIVERY SEI}VICE S25.01 - 55000 165
SUMMER CALL TOLL FREE: 1-800-243-6953 : %5
CATALOG I T L
Exciting “ »
ALBIA ELECTRONICS INC AR,

ORDER RECEIVED
by June 25, 1981

Send today!! 24 Albia St. o New Haven, CT 06512
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service clinic

An open mind is one of the most important tools in fault

analysis.

ONE OF THE LAST LETTERS IN A BIG
batch of Clinic mail was a simple one. A
young man in Virginia had a Sanyo with
what seemed to be two obvious faults.
The trouble was that he didn’t recognize
them! I answered the letter, giving him
what seemed to be the most likely
causes, and suggesting some test
methods. After I got through though, I
began to get mad!

Not at the young reader. He had
located the key symptoms, but he did
not know what caused them. I get a lot of
letters just like that; the writers already
have the keys but they don’t know it.
That’s what made me angry; not at them
but at the rraining they had received.
Either the school they went to, the per-
son who wrote the correspondence
course, or someone else, had failed to
give them the one important technique
they needed: fault analysis! So, due to
this gap in their education they were
unable to complete the troubleshooting
process.

Let’s go over the actual case. The

reader from Virginia said: *‘I've got a

JACK DARR, SERVICE EDITOR

Sanyo 91C78 with power-supply prob-
lems. All the DC voltages from the fly-
back are missing, and the +120-volt
source reads about +160 volts. What's
causing this?”’

Ever since the first article I ever
wrote (in 1947) I've preached one thing:
*‘Check the DC power supply first!"” If
that is bad, nothing else can work.

This set has the customary regulated
DC power supply, supplying about
+155 volts from a half-wave rectifier
(see Fig. 1). Pass transistor Q901 drops
that voltage to + 120 volts and it’s con-
trolled by the usual error amp and
driver (Q002 and Q001). If the B+ volt-
age is the full supply value, the pass
transistor is either dead-shorted or
turned on so hard that it is saturated.
The most common problem is a shorted
transistor. I told him to check this stage
first, and find out why it wasn’t
working.

With the DC power supply at that
level, it seemed to be running with no
load at all. That usually blows up the
horizontal-output transistor. From the

FIG. 1
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no-load symptom, I suspected that it
had been blown open. A shorted transis-
tor would have loaded the DC-power
supply down and possibly blown the
line fuse. I suggested he take the hori-
zontal-output transistor out (which
would make it easier to test anyhow),
and leave it out until he could get the
DC power supply working. For safety’s
sake, I recommended that he plug the
set into a variable-voltage line trans-
former, and bring the line voltage up
slowly, monitoring the +120-volt
source.

There’s one and, as far as I know,
Jjust one practical way to attack prob-
lems like this. Note the symptoms, take
some test voltage readings (he did that)
and sit back and think about it. Look at
the symptoms, figure out what could
have caused them, and then check
those things out. If your initial idea was
right, great! If not, simply say to your-
self: **Well, that eliminates those parts.
Now, what else could be doing that?”’
Keep checking and thinking until you
find the source of your problem. That
takes far less time than it sounds. The
one indispensable tool you must have,
and use is a completely open mind! Do
not make up your mind in advance that
the fault has to be one particular thing.
If you do, you’ll spend your precious
testing time trying to prove that you're
right and not trying to find out what's
really wrong. What’s wrong makes no
difference; your job is to find the prob-
lem and fix it.

It isn’t easy! I can assure you of that
after many years’ experience of doing
things the hard way. However, if you
will give it a fair try, you’ll find that
things go a lot more smoothly.

More on Zenith 19EC45
vertical problem

In the February Service Questions
(Radio-Electronics, February 1981) we
had a query dealing with a repeated
vertical problem on a Zenith 19EC45.

John B. Richards of Aurora, CO says
that ‘‘the repeated transistor failure in
the vertical board of Zenith 19EC45 is a
‘generic’ problem! Zenith has noted that
and has redesigned the board with a
better heat-sink. A re-manufactured PC
board from Zenith is almost a must to
¢lear up the problem.”

Thanks a lot, John. That kind of feed-
back from the field is a great help to all
of us. R-E
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YOKE-RETURN CAPACITOR

A Zenith H121F7 (B/W) came In with no
raster. Capacitor C513 In the horizontal
yoke circuit was blown. | replaced it and it
worked fine, but after a few days it went
out again. | put in one with a higher volt-
age rating and it's getting very warm! Any
ideas?—D.D., Apalachicola, FL

See the Service Clinic in the February
1981 issue of Radio-Electronics! (It
covered exactly that problem.)

Replace that capacitor only with the
exact duplicate part from Zenith. The
problem is a high RF current flow
through the capacitor. The capacitor
must have a high-RF dielectric or it
won’t stand up. Also, the values of
these parts-are critical in many sets, so
use exactly the same values as the
originals.

SCR TESTER

I read your paragraph about testing
SCR’s with an ohmmeter a while back.
As you said, SCR’s with a higher hold-
ing-turrent can’t be checked easily.
They won’t latch up as they should.

Here’s a schematic of a simple SCR

tester (Fig. 1) we used to check SCR’s
in Army missile equipment. It’s simple
to make and it hasn’t lied to me yet
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FIG. 1

A 4

even though it’s been used to test quite
a few of those devices. The only caution
is to look out for shunt paths if you're
trying to test an SCR in-circuit, es-
pecially in horizontal circuits.—Stephen
P. Weinrich, APO, NY

JIG SMEAR

Do you know of anything that can be
done to reduce “jig smear”? I've got some
cables that are longer than usual so the
jig can be up out of the way.—A.Y.,
Lexington, NC

Not too much can be done about it so
I generally try to ignore it. You might
try reducing that shunt capacitance of
the cables by making up several card-
board circles about 3-4 inches in diam-
eter. Cut slits around edges and slip the
leads into those, to keep them farther
apart. That can help a little. You could
do that at the top section of cable and
leave a piece about 12-18 inches long at
the socket end so it won’t be too bulky.

FOCUS PROBLEM

I've got a focus-voltage problem in a
Sylvania DO-8. The maximum focus-volt-
age | can get is 3.8 kilovolts. The maxi-
mum high-voltage is 25 kilovolts. The
boost and boosted-boost seem a bit low.
The high-voltage regulator does not work
too well; | have to shunt a 3.9-megohm re-
sistor across R446 (R446 feeds the boost
to the regulator grid) to get any action at
all. I read that if you took the focus coil off
in this circuit, the focus-voltage should
go up to 5.5 kilovolts. When | unhooked
this one, it went down to about 3.4 kilo-
volts. The tubes have been changed, and
so on. The cathode current is normal. I'm
lost!—T.L., Aurora, IL

I think you read about that test here;
I’ve often mentioned it, and used it.
This may be a good clue. The focus coil
here loads the focus voltage down till
it’s at the right value. I suspect a bad

LOWEST PRICES FOR PRIME ICs!

74126 $0.49 | 74LS12. . . $0.36 [74LS196. . $1.26( 745189, . . 53.35 | 74C907. . . S0.75]4089 $2.75 |LM741CH . $0.55
74126 .0.49|74LS13. . . .0.56{74LS197. . . 1.25(745194, . 2.15 74C908 1.19 | 4093 099 [LM748CN . . 0.35 1.C.C. has in stock the complete line of AP Products, inctudin
74132 0.75]74L514, 1.10 [ 74L5221. ., 1.90745200. 3.95 | 74C909. . 2.16]|4099 2.10 |LM1458N . . 0.58 h .P ACE g. p?: Eval S u S{' Dlg
7400 $0.20 74141 0.79 [ 74L515, 0.34 [74L5240, . . 2.25 (745206, . . . 4,56 |74C910, 6.00 | 4503 098 LM1496N . 0.69 the FPoweraces, Ircul valuators, Super-Strips,
7401 0.20 [74125 0.79]74L$20. . . .0.34 [ 74LS241. . .2.25| 745253, . . . 1.15|24C014. 1.45 | a507 og LM1889N zgg Jumpers, PC Board Connectors, and even the NEW Hobby Blox. |f
7402 .0.20 {74147 170741521, . . .0.36 |74LS244. . 2.25|745267. . . .1.45|74C818. 1.49 | 4508 3.00 [LM211IN . 1. g P 5 n .
7403 -0.20 |74148 +.20[ 741522, . . .0.36 [7aL5253. . . 1.01|745258 1,45 |74€925. . . . 7.80 (4610 1.16 [MC1357P | . 1.58 AP makes it, we have it in stock for immediate delivery. And, best
7404 0.25 [ 74150 1.10| 74L826. 0.36 | 74L5257. . . 0.86 | 745280, 2.75 | 7aC926. 7.80| 4511 1.25 [MC1455P1. , 0.35 of all, our Volume Discount s applicable to all of them.
7405 0.20 [74151 059 | 7aL$27. . .\ 0.36 [74L5258 . . .086| 745287, . . .1.90|74C927. . . . 7.804512 1,25 | MC1456P1 o_gs
7406 0.29 [74152 050741530, . . .0.34|74LS260. .0.38|745289. . . .4.35|74C978. . . . 1894516 1,22 |MC1456CV , 095 . . .
7407 L0729 |1a183 059741832, . . 0.30|74L5266. . . 0.49|745387. . . .5.70 4618 1115 | MC1458P1. | 0.58 O.K. Machine & Tool has one of the widest line of
7408 020 (74154 116741837, . . 0.36[ 7415279, . . 0,73 93500 2.00 4519 062 MCa96L . 089 | Products for wire wrapping, and the associated
7409 020 [74155 0.69 | 741538, 0367415283, . . 09993505 230( 4520 118 ;g:;m:umﬁ accessories. These high quality, yet low cost, compo-
7410 .0.20 | 74156 0.69] 741540, . . .0.34]74L5290. . . 1.05|93510 3,45 (4000 $0.35 | 4527 167 .0, : s v 5
7a11 0.25 | 74157 " 064 7aUsa2, osz]anzss 09993512 135 | 4001 0,36 | 1528 V80 mci7vige, (pag | Nents include: manual and battery-operated W'a?p'ﬁ_g
7412 0.25 {74158 0.64]74L547, .. . 1.06|74L5365. . .0.66|93513 195 2002 035 4539 1.35 | MC1741€G . 0.35 tools, wire dispensers, Just-Wrap® units, circuit
7413 039 |74160 087! 741548 1.05[74L5366 . . . 0.66]93516 3.40| 4006 1.19] 2555 0.89 | MC1748CP1.0.35 boards, etc. The entire line is available from 1.C.C.
7414 0.70 [ 74161 087|74L549. . . . 1.05|74L5367. . . 06693541 .00 40C7 0.35] 4556 1.08 { MC4741CP. . 1,25
7418 0.25 [ 74162 087|74Ls51. . . . 0.34|74L5368. . .0.66|93542 1504008 1.05| 4582 1.09 | MC7BOSCT . 1.20 . - B
7417 0.2 | 74163 087|74L554. . . 0.34| 74L5373. . | 2.25| 93543 5.95 | 4009 0.49| 4702 .10 MC7806CT . 1.20 Vector is The name in breadboarding, and
7420 020{74164 0.87| 74L555 0.34 | 74LS374. . . 2.25{ 93546 1.55 [ 4010 0.49 | 4703 825 | MC7808CT . 1.20 I.C.C. has the widest range of Vectorbords,
7423 0.25 | 72165 0.87| 24573, . . .045|74LS386. . . 053|93562 . . .2.65{4011 0.35 | 4704 7.30|MC2812CT . 1.20 . . . *
7425 0.29 |12166 122|74U574. . . .0.45|74L5390. . . 1.89 4012 0.35| 4705 .925| MCTBISCT . 1.20 Experimenter's Boards, Vector Pins, Termi
7426 02974167 195(74Ls76. . . . 052 74L5490. . . 1.89 |ao13 0.18| 4706 .75 | MC7824CT . 120 nals and Wrap Posts, Wrapping Tools, and
7427 .0.26 (74170 1.58] 741878, 0.48|74L5670. .2.45 4014 1.05 | 4720 .6985| MC7BMI2CT 0.77 blank Microprocessor Boards for virtually
2430 0.20 74173 1.24{ 24583, . . 1.05 74C00 $0.34 (4015 1054723 1.50 | MC75451P. . 0.50 Micr
7432 .0.26 [18174 0891 7aLs85. 125 HAEEINN 74C02 0.34| 4016 0.53( 4728 1’50 | MC75492P. . 0.52 every brand of Microcomputers.
7437 .0.25 | 74178 0.80] 741586, . . .0.49 4C04 0.35|4017 1074725 395 MLM311P1 .0.85 . " 9
7438 0.40 | 74176 078 7aLs90. . . .0.71|74s00 $0.45| 74C08 0.35| 4018 1.07 [ 40014 110 mLMI2ap . 075 | The entire range of 5% and 10%, % and % watt, type RCR
7439 0.29 [ 74177 0.78{ 74L592. 0.71 | 74501 o,Asluclo 0.34 | 4019 0.49 | 40085 1.69 | MLMSE5CP . 120 Mil-Grade resistors manufactured by Allen-Bradley and
7440 0.20 (74178 190|74LS33, . . .0.71 74502 0.45| 7ac14 0.90{ 1020 1.13| 40088 069(Nsss8v . .08 | Sesckpole is available from 1.C.C. The established reliability
1441 088 {74179 1.90( 74LS95. . . .0.89 | 74503 0.46{74C20 0134|4021 1.131 40106 0.50|NS596A . . 0.69 " .
7442 058 | 74180 0.79]74L8107. . .0.44 74504 0.46/ 74C30 0.34| 4022 1.05 | 40180 |.|TJN5733A o066 | levels of 0.01% {Orange fifth band) ~ 0.001% (Yellow fifth
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DER 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.
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DESOLDER
WITH EASE

Introvac® XS/ XM

$14.95

introvac XS standard and XM miniature
desoldering tools are unmatched in qual-
ity and performance on today’s market.
Only Introvac has these features:

* One handed operation

® Replaceable tips and parts

* Aluminum octagonal body for

low operator fatigue
* All metal internal vacuum system
e Ultra high suction power

Write for your local distributor

A

-\ AMERICAN NAVIGATOR INC.
A\ 162 Northfield Rd., Northfield, IL. 60093
Phone:(312)441.7570 Tlix: 283542
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focus rectifier. Those solid-state types
can lose several of the little diodes and
the focus voltage goes down. Try a new
rectifier and see if that helps. It is also
possible that the focus voltage being
low is'making the picture tube take too
much beam current (loading down the
high-voltage and dropping boost. etc.).
Aside from that, you might check the
boost capacitor to make sure that it’s
OK. Also, try some new resistors in
that high-voltage regulator-grid circuit.
We've had many cases of those changing
value or opening up under load. Good
luck!

TAPE-REVERB PROBLEM

I've got an Echoette NG-51 reverb unit
that was made in Germany. Do you have
any data on this?—E.R., Lynnwood, IL

Sorry, I looked through my Electric
Guitar Amplifier Handbook, and 1
could not find it. However, I’ve seen
that type before. It uses an endless loop
of tape, with separate record and play-
back heads. The signal is first recorded
on the tape and then picked up and fed
back to the amp. The amount of delay
can be adjusted by moving the heads
closer together or farther apart.

All you really have is a tape recorder
that records and plays back at the same
time. Since it has tubes, it should be
simple! Feed a test signal into the input
and see if it gets to the record head. If

so, then feed a signal to playback head
and see if it gets to the output. Check
the plate voltages and so on, and follow
the signals. It should be fairly easy to
find the problem.

HORIZONTAL YOKE TEST

Is there any simple method of checking
for loss of high-voltage due to a bad
yoke?—L.S., Coraopolis, PA

In tube sets, read the boost voltage
and the horizontal-output tube cathode
current. A shorted winding in the hori-
zontal yoke will kill the boost and make
the current go way up. To test for this,
disconnect the yoke winding. (Don't
forget to jumper B+ across the yoke
plug; it’s usually interlocked.) If the
high-voltage comes back and the cur-
rent drops below normal, the horizontal
winding may be shorted. That can blow
the horizontal output tube.

Solid-state sets usually have the hori-
zontal yoke driven in shunt with the fly-
back, right off the output transistor.
You can disconnect the yoke winding
and if the high-voltage comes back,
you’ll see a bright vertical line on the
screen. When the winding is shorted,
the horizontal-output transistor is
usually blown. So, for safety, always
use a Variac when checking a set after
transistor replacement.  Solid-state
yokes give you less trouble since they
use bigger wire and less of it. R-E

NOW YOU
CAN BUILD
YOURSELF

AN
ORCHESTRA

DON’T
FORGET

INTERNATIONAL FM-2400CH

FREQUENCY METER FOR
TESTING MOBILE TRANSMITTERS
AND RECEIVERS

Portable « Solid State « Rechargeable Batteries

The most advanced — most versatile organ
you ever dreamed of Is now within most
everyone’s reach . . . because you build it
yourself the exclusive WERSI| way.

The FM-2400CH provides an accu-
rate frequency standard for testing
and adjustment of mobile transmit-
ters and receivers at predetermined
frequencies.

The FM-2400CH with its extended
range covers 25 to 1000 MHz.

cies of the receiver between 5 MHz
and 40 MHz.

Frequency stabifity: +.0005% from
+50°to +104°F.

Frequency stability with built-in ther-
mometer and temperature corrected

Expand your instrument according to
your taste and budget. With WERSI's
‘Building Block’ system, you’ll never

need to trade organs againt

Superior WERSI| quality also available in
pianos, synthesizers, amps, rhythm units,
atc. . . . kit or factory assembled.

Send $6 for the exciting Sight and Sound
package everyone raves about. You’ll
receive the famous “"WERSITIME 2"

12” LP with accompanying libretto as well
as a full color, 104 page manual, widely
acclaimed as the encyclopedia of organ
builders, introducing you to the
Wonderful World of

‘m world leader in quality
do-it-yourself instruments

WERSI ELECTRONICS, INC. Dept. M4
P. O. Box 5318, 1720 Hempstead Road
Lancaster, PA 17601

Please send above demo pack @ $6.00.
Name -

Address
City State Zip

The frequencies can be those of the
radio frequency channels of opera-
tion and/or the intermediate frequen-

charts: +.00025% from +25° to
+125° (.000125% special 450 MHz
crystals available).

» Tests Predetermined Frequen-
cies 25 to 1000 MHz

Extended Range Covers 950
MHz Band

Pin Diode Attenuator for Full
Range Coverage as Signal
Generator

Measures FM Deviation.

FM-2400CH (meter only)...... $690.49

USE RF crystals (with temperature
correction) .................. $28.89 ca.

YOUR RF crystals (less temperature
correction) ... $21.92 ea.
READER IF crystals ............ catalog price

Write for catal
SERVICE " 9
CARD

IEm

INTERNATIONAL CRYSTAL MFG. CO., INC.
10 North Lee Oklahoma City. Okla. 73102
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More information on new lit is available. Use the
Free Information Card inside the back cover

CLOCKS AND TIMERS CATALOG, 16 pages, is
a brochure covering a variety of digital clock/
timers and includes photos, descriptions, specifi-
cations, and options used for each product.
Products featured are digital clock thermome-
ters, clock timers with memory, 10- and 60-min-
ute timers, 100-minute up/down timers, and con-
sole-mount clocks and timers. The brochure also
covers a time-code reader, a time-code genera-
tor, an audio-level indicator, master-clock sys-
tems, time-control systems, RAM time program-
mers and tape timers. Included is a price list.—
ESE, 142 Sierra St., El Segundo, CA 90245.
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CAPACITOR CATALOG, the Component Select-
or, 96 pages, is a colorful catalog containing com-
plete specifications and selection data on aline of
DC capacitors, relays, EMI filters and AC capaci-
tors. Product lines featured are aluminum elec-
trolytic, film dielectric and mica capacitors, gen-
eral purpose, miniature, sub-miniature and time-
delay relays, all-purpose APF/EMI noise filters,
and by-pass, non-PCB and "Soggy Foil" AC
capacitors. Included in the catalog are product
specifications, engineering data, cross-reference

and selection tables.—Cornell-Dubilier Electric,
Marketing Communications, 150 Ave. L, Newark,
NJ 07101.
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LOGOTYPE BOOKLET, Semiconductor Manu-
facturers’ Logotypes, 12 pages, is designed to
help engineers and service technicians quickly
and accurately translate product identifiers
stamped on semiconductors into the device man-
ufacturers’ full names. In the booklet, the sym-
bols or words used by manufacturers to mark
their products or company names are arranged in
alphabetical order. Included are the D.A.T.A.
Book manufacturer’s code and the complete
name of the manufacturer.—D.A.T.A,, Inc., P.O.
Box 26875-PR, San Diego, CA 92126.
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OSCILLOSCOPE SELECTION GUIDE, a 16-page
full-color brochure, describes 11 different labora-
tory and field-service oscilloscopes. Included are
dual and single-trace scopes ranging from 5 MHz
to 35 MHz, a 100-MHz quadruple-trace lab
scope, a 30-MHz dual-trace delayed-sweep
scope and an ultra-compact 15-MHz dual-trace

AC/DC battery miniscope. The guide details indi-
vidual features and applications of the scopes
and also covers certain design features such as
expanded range power supplies, built-in probe
calibrator/compensator, ultra-wide bandwidth
and compatible laboratory interfacing. A specifi-
cation table is included and accessories,.such as
probes, carrying cases, a rack mounting kit and
battery packs are also described.—B&K-Preci-
sion, Dynascan Corp., 6460 W. Cortland St., Chi-
cago, IL 60635.
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CAVITY DEVICES, PRESELECTORS AND DU-
PLEXERS, Catalog 380, contains 36 pages des-
cribing bandpass, pass-reject and notch cavities,
high selectivity and compact preselectors, and
base station, mobile, and marine duplexers. Each
product is illustrated and accompanied by a com-
plete technical description including the tabular
presentation of both electrical and mechanical
specifications. Response curves are also provid-
ed. Other features of the catalog include a refer-
ence index plus data on other products such as
base station, vehicular and marine antennas,
transmitter combiners, receiver multicouplers
and rigid coaxial transmission line.—Phelps
Dodge Communications Co., Route 79, Marl-
boro, NJ 07746. R-E
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Electronics Paperback Books

SPECIAL THIS MONTH

r

Quality Paperbacks at Affordable Prices

SPECIAL PRICE To order from this ad: Check off the books you want. Total the prices.
Add in shipping. NY State residents add Sales Tax. Total it up, enclose

IC 555 Projects (Expanded Edition) $4.50

Electronic Test Equipment Construction $4.50

1st Book of Hi Fi Loudspeaker Enclosures $3.25

Handbook Of IC Audio Preamp and Power Amp Construction $3.25
50 Circuits Using Germanium Silicon and Zener Diodes $3.50
Practical Computer Experiments $4.75

50 FET (Field Effect Transistor) Projects $3.50

Digital IC Equivalents and Pin Connections $7.50

Linear IC Equivalents and Pin Connections $7.50

Popular Electronic Circuits, Book 1 $4.95

Popular Electronic Projects $3.50

Electronic Music and Creative Tape Recording $3.50
Projects In Opto Electronics $3.50

How To Build Your Own Metal & Treasure Locators $3.50
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ELECTRONIC TECHNOLOGY TODAY INC.
17 Slate Lane, Central Islip, NY 11722 No Canadian Orders
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CIRCUITS WITH EARS
continued from page 63

alto, tenor, soprano, etc. The spec-
trum’s sub-band energy distribution
would obviously shift slightly as the
pitch of the speaker’s voice shifts, and
weighting factors could be introduced
into the analysis to help correct for dif-
ferences between speakers.

Connected speech

We have seen that time analysis of
speech for today’s isolated word-recog-
nition systems requires proper framing
of the word, which means recognizing
its beginning and its end. But normal
speech is connected speech, with the
end of one word often indistinguishable
from the beginning of the next.

IBM has been working on the prob-

VOICE-RECOGNITION SYSTEMS

For more information, circle the
corresponding number on the Free
Information card inside the back
cover.

Threshold Technology

1829 Underwood Boulevard
Delran, NJ 08075
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Centigram Corporation

155A Moffett Drive Park

Suite 108

Sunnyvale, CA 94086
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Heuristics Incorporated

1285 Hammerwood Avenue
Sunnyvale, CA 94086
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Interstate Electronics

707 E. Vermont Street

Anaheim, CA 92803
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Scope Electronics Incorporated
1860 Michael Faraday Drive
Reston, VA 22090
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Verbex Corporation

2 Oak Park

Bedford, MA 01730
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Perception Technology Incor-
porated

95 Cross Street

Winchester, MA 01830
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Scott instruments

815 North Eim Street

Suite 5

Denton, TX 76201
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Voicetek

PO Box 388

Goleta, CA 93017

CIRCLE 99 ON FREE INFORMATION CARD

lem of recognizing words and phrases
in the midst of continuous speech.
Using a large mainframe computer and
some advanced techniques including
spectrographic analysis, they've been
able to take text derived from a 1000-
word vocabulary and—with a speaker
reading the text at a normal pace—
transcribe the spoken text into printed
copy with better than 90% accuracy.

What's here and what’'s coming

Speech-recognition equipment is
available at every level from single
boards an experimenter can connect to
his computer to huge mainframe sys-
tems like those in use at Bell Labs and
IBM. A great deal of attention is being
given to continued developments in the
sophistication and accuracy of voice-
entry terminals, which accept spoken
rather than keyboard-entered data.

Threshold Technology, Incorporated
and Centigram Corporation are two of
the leaders in speech terminals. A new-
comer to that area is one of the pioneers
in speech recognition for experimenters,
Heuristics Incorporated.

New on the experimental end is the
Cognivox by Voicetek, and the VET/1
and VET/2 from Scott Instruments.

Commercial speech-recognition sys-
tems are also made by Verbex Corpora-
tion (formerly Dialog Systems Incor-
porated), Scope Electronics Incor-
porated, and Interstate Electronics, as
well as Perception Technology Incor-
porated. R-E

SOLID STATE DEVICES
continued from page 46

is much less than G,

Suppose that we bias the Gunn de-
vice at some potential greater than the
threshold voltage. The domain-creation
phenomenon of the transit-time mode
will cause several initial output pulses
that serve to excite (i.e., ‘‘ring’’) the
external tank circuit into oscillation.
That action will cause a continuous RF
sinewave to build up with a frequency
equal to the resonant frequency of the
tank circutt. The RF voltage adds
algebraically with the DC bias such that
the total bias is greater on positive
peaks and less on negative peaks, as
illustrated in Fig. 7. The value of the
DC bias must be carefully adjusted so
that the total bias drops below Vi on
negative peaks of the RF cycle, yet will
remain above the minimum sustaining
potential. Whenever the total bias (i.e.,
sum of DC and RF voltages) is less than
the threshold potential the domains are
quenched. If the previous domain
reaches the anode while the bias is
below V4, then the creation of the next
domain is delayed until the RF cycle
brings the bias back above the threshold
potential. That causes the output-cur-
rent pulse period to adjust to the period

of the tank circuit.

We can use the frequency agility of
the delayed transit-time mode to fre-
quency-modulate the device, or make it
subject to automatic frequency control
(AFC) operation, by manipulation of
the DC bias potential.

The delayed transit-time mode is
constderably more efficient than the
transit-time mode. The output power
available in the transit-time mode is
usually less than 1 watt, with efficien-
cies on the order of only one to five per-
cent. The delayed transit-time mode, on
the other hand, can deliver peak powers
up to several hundred watts (with a
duty cycle of 0.01% or less). The op-
erating frequency of the transit-time
mode is determined by the length of the
active region and the velocity of the
electrons. The delayed transit-time
mode, however, will adjust itself to the
resonant frequency of the high-Q tank
circuit to which it is connected. We can
often adjust the operating frequency
over a range of one octave by adjusting
the tank dimensions.

Next month we’ll continue our dis-
cussion of Gunn devices. We'll also
take a close look at some other solid-
state microwave oscillators including
the IMPATT, TRAPATT, and BARITT
devices. R-E
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Ih¢ Payroll Savings Plan
1s one of the easiest, safest wavs to

get started on the saving habit. Even if it has
always seemed too difficult in past seasons.

A little is automatically taken out of
each paycheck toward the purchase of U.S.
Savings Bonds. You'll never miss it, so vou'll
never spend it

It just keeps growing for some coming
spring, or maybe a warm vacation during a
cold winter.

It's a plan for all seasons.

<D §
For all Americans. S %{r

é
. SLOCK s o9
mAmerlca.

When you put part of your sacings
into U.S. Savingy Bonds you're
helping to build « brighter future
Sor your country and for yourself.
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CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser-
vices). $1.65 per word prepaid (no charge for zip code) . . . MINIMUM 15 WORDS. 5% discount
for 6 issues, 10% for 12 issues within one year, if prepaid.

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.00 per word

prepaid . . . no minimum.

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at
10¢ per word. All copy subject to publisher’s* approval. ADVERTISEMENTS USING P.0. BOX
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER-
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month
preceding the date of the issue (i.e., August issue closes May 26). When normal closing date falls on
Saturday, Sunday, or a holiday, Issue closes on preceding working day.

SATELLITE TELEVISION

SATELLITE television...Howard/Coleman boards
to build your own receiver. For more information
write;: ROBERT COLEMAN, Rt. 3, Box 58-ARE,
Travelers Rest, SC 29690

SATELLITE parabolic antenna, including polar
mount. Fiberglass and steel construction f/d—
.45 10’—39 dB—$1000.00, 12'—41 dB—
$1100.00. SATRONICS COMMUNICATIONS,
P.O. Box 2924, St. A, Champaign, IL 61820 (217)
398-2873

Satellite TV

FOR THE HOME o
Sick of Network TV? .

Our receiver lets you get
over 75 channels of tele-
vision directly from earth-
orbiting cable TV satel-
lites!: HBO, Showtime, su-
per stations, sports and
movies worldwide.

We don't just
'sell information!
We Manufacture

book. Constantly up-

Hardware! dated, our 94 Page

technical information book and catalog gives you all

¥ the facts. Inexpensive dishes, feeds, telem-
etry software, kits and more. Recom-

mended reading by NASA, The Office

of Consumer Affairs and quality com-

panies tike Rockwell/Collins. Send

1
$7.95 today! CALL

24-hrs. C.0.D. Hotline
(305) 339-7600

P © SPACECOAST

> RESEARCH CORPORATION
P.O. Box 442-E, Altamonte Spgs, FL 32701

Fromoftshore oif rlgs.
data links to hotels
and backyard Instal-
lations, we wrote the

Make your first invesiment in Satellite TV the intelligent one!
* Complets Handbook & Buyers Guide - detaiied, yet simple
to understand. Includes equipmeni cosls. kits. lurnkey
manufaclurers — $7.95.

# Comp-Sat Locatien Anatysis - 6-page computer print out
locates ali 11 satellites. A must for any station. Send 2ip
code. longitude & lattude or nearest intersection. — $9.95.
# Both of the above for only $16.95.
INTERNATIONAL COMMUNICATIONS €O.

P.0. BOX 25036 - CHARLOTTE. N.C. 28212

QATEI I ITE VIQINNI

We manutaclure the highest spec 3-meter data & video __“ \
dish in the world 41db gainl We alsc sell direct. ~ o
Immediate delivery or you pick up. Complete Y
details including safellite TV information, BU
aiming service and discount schedule. Send EGT !
$1.25 for postage & handlln D\R
to: TIGER TENNA!

. 0. Box 561
Casselberry, Florida 32707

LOW COST ANTENNA
COMPLETE SPHERICAL ANTENNA
EASY TO USE, ASSEMBLE & INSTALL
WE ALSO CARRY COMPONENTS!
CALL FOR INFORMATION

HIGH FRONTIER

2230 E. Camelback, Phoenix, AZ 85016
(602) 954-6008

Now

Better than Cable TV—Over 200 TV and radio '

services. Why waste money? Learn the whole

story and build a video system the family can
enjoy. No commercials, FREE movies, sports
and Vegas shows—waorldwide, crystal clear
reception connects toany TV set. Big (8 x 11in.)
book loaded with details, photos, plans, kits—
TELLS EVERYTHING! Satisfaction Guaranteed.
Send $7.95 TODAY! Add $2.00 for 1st class (air mail) or call
our 24 hour C.0.D. rush order line (305) 862-5068.
GLOBAL ELECTRONICS,

P.O. Box 219-E, Maitland, Florida 32751

EDUCATION & INSTRUCTION

ELECTRONICS books from world publishers.
Lowest prices, ask catalog. BUSINESS PROMO-
TION, Lajpatrai Market, Delhi, India

UNIVERSITY degrees by mall! Bachelors, Mas-
ters, PhD’s . . . Free revealing details. COUN-
SELING, Box 317-RE 6, Tustin, CA 92680

The Onginal Tests-Answers gxam manual
that prepares you at home lor FCC First and
Second Class Radiotelephone licenses. Newly,
revised mulliple choice exams cover ail areas
tested on the actual FCC exam. Plus

“Self-Study Abillty Test”. Proven! $12.95
postpa d. (Add $2.00 tor first class Air Mail.)
Moneyback Guarantee.

commanb PRODUCTIONS

Radio Engineering Dvision

A -
‘ P.U. Box 20338 E
San Francisco,-CA 94126

BROADCASTING! Start your own radio station
at home, school, church! Become DJ-engineer.
Free information. “BROADCASTING”, Box 130-
F6 Paradise, CA 95969

TECHNICAL reports: Keep pace with technology.
Stay current beyond immediate job require-
ments. Engineers, technicians, computer science
personnel. Free brochure. ADVANCE TECH-
NOLOGY EDUCATION SYSTEMS, 4615 North
Park Avenue, Suite 1519, Chevy Chase, Maryland
20015

TUTORING by mail, let our experts assist you in
any electronics course. Send for free information,
INSTITUTE OF ADVANCED ELECTRONICS, PO
Box 32740R, Detroit, Ml 48233

PLANS & KITS

BUILD a frequency standard as accurate as
WWNV. Use to verify accuracy of your frequency
counter. Complete circult $8.00. Send stamp for
kit information. DA PRODUCTS, PO Box 566,
Hampshire, IL 60140

BOOST CB/HAM modulation/range. Free plans/
kits catalog. “SKIPPER”, Box 130-F6, Paradise,
CA 95969

wWwWw americanradiohistorv com

A ELECTRONIC
1 228 ORGAN KITS
Y et 3-4 Manuals
- A THEATER and CLASSICAL

Refundable Parts

Wurlitzer reproductions  Brochure $2.00  Catalog $1.50

DEVTRONIX ORGANS, INC., Dept 60

6101 WAREHOUSE WAY, SACRAMENTO, CA 95826

DECODE Morse and RTTY signals off the air with
new Morse-a-Word or RTTY reader. Morse key-
board also available. Kits or factory wired. Send
for details. MICROCRAFT, Box 513R, Thiensville,
WI 53092 (414) 241-8144.

CABLE TV converter, low cost, easy to build,
plans $5.00. L. NAHHAS, 112 Williams Ave., Old
Tappan, NJ 07675

2716 EPROM $11 programmer, hardware soft-

ware plans. Send $9. CARTIER, 6844 Nashville
Road, Lanham, MD 20801

SENSITIVE car radio converters! Aircraft, short
wave, VLF 175 Khz transmitters, free information
write: C.M. BAKER ELECTRONICS, P.O. Box
4566, Phila., PA 19131

PRINTED circuit boards from sketch or artwork.
Kit projects. Free details. DANOCINTHS INC.,
Box.261, Westland, M| 48185

FREE catalog IC's semis, parts. CORONET
ELECTRONICS, 649A Notre Dame W., Montreal,
Que, Canada H3C 1H8 US inquiries

PALOMAR—pride—exclusive repair facility.
Factory trained technicians—all work guaran-
teed. PALOMAR/PRIDE ELECTRONICS, 1320
Grand, San Marcos, CA 92069 (714) 744-0720

PRINTED circuit boards with running water!
Technological breakthrough. Precise reproduc-
tion. Ideal for beginners. Free info. COVAL, Dept.
RES6, 2706 Kirby, Champaign, IL 61820

KITS, plans, and hard to find components for
electronic music and audio projects. Send for
free info at: ELECTRONIC MUSIC CONSUL-
TANTS, 533-R San Blas Place, Santa Barbara,
CA 93111

TELEVISION alignment—in minutes—while ob-
serving revolutionary pattern. Check RF, IF, video
instantly! So simple and inexpensive it's incredi-
ble. Complete plans—$8.00. Free details. E-Z
LINE, Box 2702R, Clearwater, FL 33517

BUILD low cost, quality parabolic TVRO satellite
dish. Plans $5.00. HARDEN AND ASSOCIATES,
Box 187, Manteo, NC 27954

RIAA equalizer, less noise than cartridge! Equali-
zation error, +0.1 dB! Switch provides response
for finding optimum cartridge load. Smallest size,
cost, parts count. Plans, layout, equations, $2.00.
C.(E).D. CORP., 8136 Music St., Chagrin Falls, OH
44022

TESLA coils. 50,000V-5,000,000V, 520W-
3,000KW, arcs-100”. lllustrated construction
manual includes: 5 powerful coil plans (tube,
sparkgap), high-voitage, high-frequency experi-
ments, design theory, ball fighting . . . manual
$15.00. Information/photo $2.00. B&L SCIEN-
gIFIC, 215 W. First St., Suite 105-47A, Tustin, CA
2680

CABLE TV converters and equipment, micro-
wave antennas and downconverters. Plans and
parts. Build or buy. For information send $2.00.
C&D COMPANY, PO Box 21, Jenison, M| 49428

l_(TLL obnoxious loud TV commercials automati-
cally. Complete plans, $5.00. BRIDGES, 1248 N.
Denver, Tulsa, OK 74106

FREE KIT Catalog

"FUNCTION GENERATOR KIT $59.95
Auto-Ranging Cap-meter kit $79.95

contains
TEST &
EXPERI -
MENTER !

EQULP.

Phone 415- 447 -3433

Write or Phone for FREE CATALOG.
Average 1 minute Saturday call is 21¢.

SCIENTIFIC INSTRUMENTS
BOX.1054R LIVERMORE :

DAGE

A 94550

186l ANNF

o]
~



RADIO-ELECTRONICS
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UNIQUE electronic plans: Telephone memory
dialer, stores 32 numbers, $4.00. Negative ion
enerator, easy to build, $4.00. Buy both for
8.00 and we'll send a third set free! Plans
include detailed instructions and PC patterns.
Parts and kits available. For more information,
send SASE. COLLINS ELECTRONICS, Box
5424, San Bernardino, CA 92412

%3 30 CHANNEL
CABLE TV
Y CONVERTER

ORDER No. 171AE047

ROUTE 9N,
PLATTSBURGH, N.Y. 12901
Tol.: (518) 561-8700.

Send 60¢ For Big Bargain Catalog

1000's Of Rargains; Surplus, Excess Inventory,
8rond Name New Equipment

COMPRESSORS © WINCHES o
TELEPHONES o WELDERS  POWER PLANTS
SURVETING INSTRUMENTS «  HLECTRONICS
TIRE/BURGLAR ALARMS  ©  PAINT GUNS
TARPS - BINOCULARS +  TOOL BOXES
HYDRAULICS © AR TOOLS = PUMPS

SURPLUS CENTER [OSXIRTETE ‘oot Soses”

GEAR MOTORS

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered. Burning Cutting, Rifie, Pistol.
Pocket. See in Dark—Shotgun Directional Mike—
Unscramblers—Giant Tesla—Stunwand—TV Disrupt-
er—Energy Producing, Surveillance, Detection, Elec-
trifylng, Ultrasonic, CB, Auto and Mech. Devices, Hun-
dreds More—Aill New Plus INFO UNLTD PARTS SER-
VICE. Catalog $1. Information Unlimited, Dept. R8 Box
716 Ambherst, N.H. 03031.

HIGHLY

PROFITABLE ON E'MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-
quired, sales handled by professionais. Ideal
home business. Write today for facts'
Postcard will do. Barta-RE-N, Box 248,
Walnut Creek, CA 94597.

n © FREQUENCY COUNTER 35MHz
kit @ SQUARE WAVE GEN. 1Hz to 99KHz~
© OHMMETER - 3.58MHz Xtal — Regulated PS-Five
.8!" Readouts-Low cost TTL Circuits- Automatic

q one. © CAPACITANCE METER pF to 999KuF

Decimal Placement-Be AMAZED --Bulld it for
$50 or.less. | Purchase the plans, etched P.C.

board 4-3/4" by 6-3/4" and front panel decai
for $15.291 BAGNALL ELECTRON|CS, —Refund

06430 0y Kit

179 May Street, Fairtield, Conn_

BUSINESS OPPORTUNITIES

ROBOTS

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business —withoutinvestment. Write: BUSINES S-
ES, 92-R, Brighton 11th, Brooklyn, NY 11235

NEW tax loopholes discovered. Everyone eligible.
Free sample newsletter. Write: ULC, Box 179-CU,
Clarkston, GA 30021

CRT rebuilding machinery. $1000/$3000 weekly
possible when you own our patented picture tube
rebuilding equipment. Training provided. Phone
(312) 583-6565. Write: LAKESIDE, 4071 N. El-
ston, Chicago, IL 60618

WANTED

MIRROR in the lid, spinning disc, and other pre-
1946 television sets wanted. Call collect: (203)
521-5280

ANTIQUE radio collector reopening museum.
Please contact: ALLISON, Box 1, E. Patchogue,
NY 11712

'PHONE RECORDING ADAPTER

| &=

Record incoming and outgoing
calls automatically with this all
solid state unit connected to
your telephone jack and tape
recorder. Starts recording when
phone is lifted. Stops when you
hang up, making a permanent
record. Easily installed. No extra
monthly phone charges. $24.50*

VOX VOICE AC
CONTROL

Solid state. Self contained. Ex-
cellent adjustable sensitivity.
Voices or other sounds auto-
matically activate and control
recorder. Uses recorder mike

or remote mike.
*
e x 1% x %" $24.95

FCC APPROVED

ROBOTIC catalog—motors, gears, hardware,
electronics, $3.00; newsletter, $8.00 per year.
MOUDY ELECTRONICS, R.D.2 Box 427, Holli-
daysburg, PA 16648

Electronic Design Lab CA-18

Save money, time, and trouble with a design lab!

* Two EXP300 breadboards  * Sloping metal cabinet

* Variable square wave generator .5Hz-20Khz

o T.T.L.and C.M.0.S. outputs

* Power supplies fixes 5V-'/2 amp output variabie dual track-
ing regulator 0-15V =, cusrent + 200M A, all supplies
short circuit proof, noise and ripples less than 20M.V

e Four Ingic level indicatoss ® Four data switches

 Excelignt for schools teaching eiectronics, students,
hobbylsts. engineers and technicians. For testing, proto-

Iypes modifications, circuit changes, ideas, and testing
1.C.'s

Write for a FREE brochure. Complete design iab $99.95.
kit only $89.95. Shipping and handling (U.P.S ) $5.00
We will ship C 0.D.

CASCADE LABS, 1261 Sunny Shore Drive
Camano Island, Washmgton 98292 = (206) 3870912

CB RADIO

GET more CB channels and range! Frequency
expanders, boosters, speech processors, VOX,
how-to books, plans, modifications. Catalog $1.
CB CITY, Box 31500RE, Phoenix, AZ 85046

ATTENTION
ELECTRONIC TECHNICIANS
Highly Etfective Home Study BSEE Degree Program for Expen
enced Electromc Techmicians. Our New Advanced-Placement
Program grants Credit for previous Schooling & Protessional
Experience. Advance Rapidly! Our 36th Year! Free Descriptive
Literature.
COOK'S INSTITUTE OF ELECTROMICS ENGINEERING

Desk 10 » P.0.Box 20345 * Jackson, MS 39209

Phone call Adapter $24.50*, VOX $24.95* (*plus

$1.00 ea. shipping & handling). Mail Order,

VISA, M/C, cod’s okay, quantity discounts avail-

able. Money back guarantee. Free data.

AMC SALES, Dept. 19, 9335 Lubec St., Box 928
Downey, CA 90241, Phone (213) 869-8519

CABLE TV EQUIPMENT

ADVERTISING

LOWEST prices electronic parts. Confidential
catalog free. KNAPP, 4750 96th St. N, St. Peters-
burg, FL 33708

100 brand new Philips cable TV converters/VCR
programmers. $3560 (US funds). Prepaid to your
door. Sample $48. BIRNBOM, 3655 Ridgewood,
Suite 103, Montreal, Canada H3V 1B4 (phone
514-739-0814) USA Inquiries

QUALITY ELECTRONIC PARTS
AT WHOLESALE PRICES
ELECTRONIC dealers & hobbyists! Send name &
address for ‘free catalog’ & be placed on mailing
list for monthly specials. Free technical assis-
tance available with order. ROBERT MILLER,
Dept. RE1, Box 391, Bay Station, Brooklyn, NY

11235

WRITE FOR
7\

! MCcGEE’S

SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel: 1 (816) 842 5092
1961 MCGEE STREET KANSAS CITY, MO. 64108

CURIPUTER

LARK.

LT C.

CNTER,

COMPUTER MARKET CENTER ADVERTISING RATES 1” by 1 column (1 5/8”) $55.00. 1 1/2” by 1 column
(15/8") $82.50. 2" by 1 column (1 5/8") $110.00. All ads must be prepaid. Send order and remittances to Com-
puter Market Center, Radio-Electronics Magazine, 200 Park Avenue South, New York, New York, 10003.

Address telephone inquiries to 212-777-6400. Frequency rates are available.

TEXAS USED COMPUTER TERMINALS, SanaDA MASSACHUSETTS
PRINTERS, MODEMS, SUR- e
PDP 8 0pt'°n MOdu'es PLUS ELECTRONIC PARTS. DYNAMIC INFORMATION :'sl':r!ls oné
PDP8A 400 EM . ......$2,271 CATALOG $1.00 TECHNOLOGIES LTD. 1
O OIS e RONDURE COMPANY P.0.\BOX 6553 STN.A. of hundreds
-~ 3279 THE COMPUTER ROOM SAINT JOHN, N.B.. CANADA e of unusual
PDP8A 800 PM ... $5,000 SR o STEEE E2L 4R9 (506) 642-4260 ——) Vales..
PDP8A 800 PP .. .. 25.700 (214) 630-4621 TERMINALS, PRINTERS, Radio Shack's. g;‘eém"
PDPSE, AE . 3,375 MICROCOMPUTERS Model 11} 16K *
PDP8E-AS . .. $4,300 CALIFORNIA SOFTWARE. TOLL FREE CATALOG
PDP8E-HK . ... $3,300 1-800-343-8124 today!
PDPBE-HS ... . ... $4.300 S
iy FE o0 FREE! INFO-PAK for small com 245 Great Road
8 M-MK $2'900 computer users mailed twice a US Littleton, MA
PDP 8M- 84470 ear. We sell and broker all SUPPORT 01460
BRRETHIS, - m. - sSeT inds of SMALL COMPUTER
(e SOFTWARE _from_ $-100 _to MARCH
Federated Consultants TRS-80. SOFTWARE REVIEW, Take stock in America
214-428-5300 704 Solano Ave., Albany, CA 4 . *
1218 E Envay 94706 (415) 527-7730. OF DIMES Buy U.S. Savings Bonds.
DALLAS, T ,
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Z80ASI0/0 410 M 37 5 MICROPROCESSOR EPROM'S w3 AN 1% TasN
280- cp 25MHz 6.95 280-SI0/1 2 5 MHz 22.45 CHIP SETS 7402N 24 74251N .76 74LS73N 32
280A-CPU 4.0 MHz 9.45 Z80A-SI0/1 4 0 MHz 27.85 C1702A 45 805 | 7403N 24 74250N  2.25 74LS7TAN 38
280-PID 2.5MHz 5.45 280-510/2 2 5 MHz 22.45 8035 CPU 595  6BOOCPU  4.95 B - 7404N 24 74273N  2.25 7ALSTSN 36
I80A-PI0 4.0 MHz 7.65 280A-$i0/2 40 MHz 27.85 8039 CPU 795  6802CPU  8.65 2K U o 7405N 24 74276N  1.29 74LS76N .48
780-CTC  2.5MHz 545 Z80-S10/3 25 MHz 16.85 BOBOA CPU  4.45 6808 CPU  6.95 c2708 ! g s 475 | 7406N 36 74278N 238 74LS7T8N .29
Z80A-CTC 4.0 MHz 7.65 Z80A-SI0/3 4 0 MHz 21.54 8085 CPU 7.9 6809 CPU  24.00 1K x 8 450 ns 7407N 36 74279N 59 74LS8IN .75
I80-0MA  2.5MHz 15.95 280-DART 2.5 MHZ 11.95 B155 a.95 6810 265 C2716/TMS2516 (Intel version)  §6.98 | 7408N 24 74283N 119 74LSB5N 89
Z80A-0MA 4.0 MHz 22.95 Z80A-DART 4 0 MHz 14.85 8212 225 6820 2.65 16K 450NS Single 5V Suppl 7409N .24 74293N 72 74LS86N .42
MOS MEMORIES 8214 365 6821 2.65 9 upply 7410N .24 74298N .84 74LS90N .39
. 8216 1.98 6845 29.50 TMS2532 (T.I. Pin Out) $21.95 741N .38 74351N 2.20 74LS9IN .89
MOS Static RAM's 8224 345 6850 2.65 32K {4096 x 8) 450 ns 7413N .44 74365AN .69 74LS92N .48
Part No. Price 8226 1.98 6852 2.65 €2732 (intel version) $18.75 | 7414N A4S 74366N 69 74LS93N .42
2101-35 1K (256 x 4) 350NS 22 PIN 3.95 8228 4.98 32K (4096 x B8) 450 ns 7416N 36 74367AN .69 74LS95N .48
2102-25 K (IK x 1) 250NS 16 PIN 1.09 8251 565 6502CPU  7.45 SR 140 7417N 36 74368AN 69 74LS96N .58
P2111-45 IK (256 x 4) 450NS 18 PIN 2.98 8253 845 6504 CPU  7.65 $140.00 1 7420N .29 74390N 96 74LS107N .38
P2112-35 IK (256 x 4) 350NS 18 PIN 2.50 B255 565 6505 CPU 7.65 64K (8K x B) 450 ns 7422N .36 74393N 1.36 74LS109N .38
2114L  Low Power 4K (1024 x 4) 300NS 2.98 8257 8.65 6520 5.72 7423N .36 74LS112N .38
2147 4K (4K x 1) 55NS 9.95 8259 B.95 6522 7.95 7425N .32 74SQ0N 39 74LS122N 48
2147 4K (4K x 1) 7ONS 7.95 8279 8.95 6532 10.85 7426N 44 74502N 44 74LS123N .64
UART's 8748 4500 6551 10.95 16K STATIC RAM Special §27.85 17427N .32 74S03N 44 74(S125N .54
AY5-1013A Specialzss OO0 SEX08 MENEDISENTEE (F.Sea Cl) SR Tason 93 SN 5 FSiEN e
40 Khz Single 5V Supply ’ VMO SIDYNAMICIRAMISI(16]RIA) JaaoN 86 74S08N 56 74LS133N  1.56
IK CMOS RAM PROM'S 4116-20 (200NS) $3.45 7433N ga 74S509N 64 74LS136N .44
5101 1K (256 x 4) 450NS 22 PIN Low Power 3.95 745288 2.68 256 bit, 16 PIN 4116-30 (J0ONS) Ceramic Special 2.45 | 7437N .36 74S10N .56 74LS138N .57
TG LA : 745188 2.68 256 b, 16 PIN 4K MDS DYNAMIC RAM'S 7438N 36 74S11N 64 74LS139N .57
93427/825129  3.65 1K, 16 PIN TMS4060-30 Specisl 295 | 7440N 22 74S15N 64 74(S145N  1.19
PB504 4K (4K x 1) 550NS 18 PIN 110MwW 7.95 93417/828126  3.65 1K, 16 PIN 4K (4K x 1) 300NS 22 PIN 7442N 44 74520N 54 74LS147N 249
PB514 4K (1K x 4) 450NS 18 PIN 110MW 6.65 93446 /7621 495 2K 16 PIN 7445N 88 74S30N 44 74LS148N  1.36
SHIFT REGISTERS 93436/7620  4.95 2K, 16 PIN 16K CMOS STATIC RAM Special { 7446N B4 745N .74 TALSISIN 42
o | ed ’ 93453/7643 795 4K 18PIN 6116 16K (2K x 8) 150NS 16 PIN  544.00 | 7447aN 85 74537N 129 74LS153N .36
1A (o5 single 1024 bt 298 Sasim/Tedt ,3'32 T AL SAK MOS DYNAMICIRAM TSN B Tamn D TASiaN e
| . ] 4K x 1 32 74540N - d
3341APC FIFO 1 MHz 475 825185/7128 2795 BK. 18 PIN 4164163K](63KERII 200N S SIRINES46:00BN 25 32 74551N 56 74LS157N .54
3342PC 64 bit 3.95 745478/7132 1934 8K, 24 PIN 7454N .32 74574N 64 74LS158N 52
3347PC 80 bit 3.45 825191/7138  78.00 16K, 24 PIN A 74728 36 74585N 2.25 74LS160N .72
. ECL RAM e e 7473N .38 74586N 96 74LS16IN 69
10410ADC/HM2106 , 195 LINEAR I.C.’s OV DUALIN-LINE 74N 38 7astion 96 7aisiean 158
256 x 1 bit fully decoded 15NS 16 pin LM310AN-8 .32 LM34BN-14 LM746CN-8 .39 Zaashl A2R7aSTIANIIER; S RTAES TEANERES)
' i B LOW PROFILE 7476N 38 745124N  2.56 74LS1BAN .59
CLOCK CHIP LM307N-8 .29 LM358N-8 .sz LM1458N-8 .38 F4BIAN 48 N 124 745165N 109
e [M308N-8 88 LMS55N-8 .25 LM1488N-14 .66 I.C. SOCKETS 749AN 136 74S13aN 96 74LSieeN 196
Microprocessor Reattime Clock/Calendar B3 EsocH R s S vss LT s2 N aaaeesl | TconTacys PRICE | 745N 86 J4SiaaN 169 74LS{70N 184
SINGLE BOARD COMPUTERS LM310HC  1.49 LM709CH 59 LM1496CN-14 1.36 | 8 PIN 07, RH7486N A2 745135N 148 74L9173N .64
: 412 PN 11§ 7490aN 32 74S138N 109 74LS174N 39
ROCKWELL AIM 65 42500 | LM311CH B4 LM714CH 365 LM2211CN-14 2.75 ( L oTAN 43 T4S13oN 109 74LS17SN 42
R6502 BASED MICROCOMPUTER SYSTEM WITH LM3|1N-8 52 tM723CH 84 LM2240PC 165 16 PIN 13 ¥ J492aN 36 TaiaoN 100 7alS18IN 219
FULL SIZED KEYBOARD, ALPHANUMERIC LM318N-8  1.19 {M723CN-14 .48 LM308(DC  1.56 | 18PIN <7 SN = 742140N S SHET o
20 CHARACTER DISPLAY AND ALPHANUMERIC LM318CH  1.48 LM725CN-8  1.25 LM3403N-14 .85} 20 PIN 19 f 7a5aAN 68 74315 115 74LS190N 8
20 COLUMN THERMAL PRINTER 1K RAM LM323K 4.95 LM733CN-14 136 LM3524PC  4.95| 22 PIN 21 (W ToeaN o5 N 118 74L319iN 84
SYNERTEK SYM-1 24500 | [M3aen ool TSN AR, RN SO00N A8 24PN 23 | 796N 30 74815N 113 7aLS1oN 69
POWERFUL 6502 8-B/T MICROPROCESSOR § SIS D At 3 | e 27 | 7a97N 225 74S161N  2.85 74LS193N 99
6-DIGIT HEX LED DISPLAY. SINGLE 5V '\ LM747CN-14 .56 844 w0 PN 39 | 74100N  1.38 74S162N  3.70 74LS194N  1.96
rOWER RcQUREERT Gmomnc L, s umen 2 e 8
i .48 7451 ¥ d
- T \[ OPTOELECTRONICS  YAwnoUNCINGY +LOWEST pRIcES any_ | 74107AN 48 7asiesn 445 70878
L.E.D. LAMPS 1981 WHERE FOR THE HIGHEST § 74110N 45 745174N .99 74LS240N .98
CD4001BE .19  CD4040BE .65 CDA4108BE 1.69 | (ED209 7-1 3 mm Red 09 Ic QUALITY. AN UNBEATABLE | 74111N .58 745175N 99 74LS241IN .98
CD4002BE .19 CDA041BE 99 CD4510BE 65 |LED211 T-13 mm Green 19 COMBINATION. 74116N 138 745181N  4.45 74LS242N 98
CD4006BE .59 CD4042BE .54 CD4511BE 64 | | FD212 T-1 3 mm Yellow 14 MASTER 74120N 125 745182N  2.45 74LS243N  1.09
CD4007BE .27 CDA4043BE .59 CD4512BE -78 | (ED220 T-1% 5 mm Red B 74121N 745189N  7.50 74LS244N  1.36
CD4008BE .69 CD4044BE .48 CD4514BE 1.68 | [Epo22 T 1% 5 mm Green 24| Now, Two 74122N .52 745198N  2.36 74LS245N 165
CD4009BE .42 CD4046BE .78 CD4515BE 1.54 LED224 T-1% 5 mm Yellow 16 FULL 74123N 48 74S195N 1.85 74LS247N .76
CD4010BE .39 CDA4047BE .69 CD4516BE .75 DISPLAYS VOLUMES" 4 /The one and only complete § 74125N .52 74S5201N  8.65 74LS248N  1.20
CD4011BE .19  CD4049BE .39 CD4S19BE .52 | pNp3s7 375" Common Cathode 99 wucT integrated circuit dataselector. | 74126AN .52 745225N  6.45 74L5249N .99
CD4012BE .19  CD4050BE .36 CD4520BE .63 | FNDSO0 500" Common Cathode 99| PRODUCT o 3200 pages of technical in- | 74128N 69 745240N 298 74LS25IN .96
CD4013BE .32 CD4051BE .79 CD4522BE .78 | eNpsg7 500" Common Anode ‘99 formation., 74132N 45 74S241N  2.98 74LS253N .56
Somr E comme s in N 2 R ] K el o A
B - d 4 digit, 1 s 50, 1.C. devices liste g 74525 E -
CD4016BE 92 CDA0GOBE 99 COadzsBE 72 |+ 99 sseg"‘fg'gt"x;“c‘;’ses"c asplay 16 M 15,000 changes from the] 74142N 2198 743253N  4.65 74LS250N 1.98
ol & s & e B lon 0w SOWIT mor m o e n s
CDAOIOBE 22 CD4OGSBE 39 CD4sI9BE .59 |!LG7¢  Quad Opio Isolator 1500V 3.95 © [ Bl Srlag Lo e TSN 138 7alsraN 119
CD4020BE 83 CD4O70BE 24 CDA45438E 1.59 ['LCT6  Duai Opto Isolator 1500V 1.29 e oD 74147N 1.2 745074N 1995 74LS275N 4.95
CD4021BE 57 CD4OTIBE 24 CD4553BE 289 |MCT2 ~ Opto Coupter 1500V .54 EGU AR Farerty updnie® ol 74t4en 89 N 1995 74LS279N 54
ED4022BE ED4072BE .24 ED4snenE 88 | TIL111  Opto Coupier 1500V .54 REGULAR PRICE $82.50§ 74 A 74S275N  19.95 e
CD40Z9BE 51  CD4OTIBE ‘aq CD4SS6BE 58 |4NZS  Oplo lsolator SO0V 5 SRS (Al TR o TassON a2 7alscaN 89
CO4024BE 23  CDAOTSBE ‘a4 CD4SBIBE 1.89 ("33 Onto Isolator 1500V 9 35 J4S233N 353 7ilsocoN 78
CD4025BE 24 CD4076BE .59 CD4582BE .6 . 1.68 7453738 320 74LS293N .38
CD4026BE 1.50 CDA4078BE 24 CD4584BE .4 SCR s and TRIAC's 52 745374N  3.20 74LS298N .96
CD4027BE 42 CD4081BE 19 CD4asesBe .79 F Cio6D SCR 5amp400VTo 220 TLOGICP . 52 74538IN 595 74LS299N 250
CDA4028BE 54 CD4082BE 19 CD4702BE 895 | Ticas .3s SCR 0.6 amp 30V TO-92 TLO62CP .99 Dual Low Power 74159N 164 745412N 298 74LS320N 275
CD4029BE .72  CD40BSBE 45 40097PC 89 TIC47 .42 SCR 0.6 amp 200V TO-92 TLOB4CN 1.95 Quad Low Power 74160N 48 74S471N  7.45 74LS32IN 3.95
CDA4030BE 39 CD40B6BE 48 40098PC ] SCR 8amp200VT0-220 TLO7ICP .54 Low Noise 74161AN .69 745472N 965 74LS322N 4.95
CD4033BE 1 g7 CD4093BE 59 40161PC SCR 8amp400VTO-220 TLO72CP .96 Dual Low Noise 74162N .59 74S5474N  9.65 74LS323N 4.95
CD40348E 2. CD4099BE 1.75 40174PC SCR 12amp200VT0O-220 TLO74CN 1.89 Quad Low Noise 74163AN 63 74S5476N  B.45 74LS324N 250
\ CD4035BE 72 CD4104BE 235 40175PC SCR 12amp400VTO-220 TLOS8ICP 42 J-Fet input 74164N 63 74LS348N 2,65
Triac 6amp200VTO-220 TLOB2CP .85 Dual J-Fet Input 74165N .63 74LSOON A7 74LS352N  1.35
e SURER SPECIAL ;riac gamp:ggﬂg-ggg TLoeg(c:z 1.59 (S)uath \I;e:‘ Input o 74166N 72 74LS01N .17 74LS353N '1.65
nac 8amp B TL49. 95 Switch. Volt. Reg. 25m 74170N 1.98 74LS02N .22 74L5362N 9.95
VOLTAGE REGULATORS Triac 12amp400VTO-220 TLA9TACN 2.98 Swith. Volt. Reg. 500mA | 7417o0N  5.87 74LS03N .22 74LSI6SN .68
7800KC series (TO-3) 1 amp Triac 16amp400V T0-220  TL430CLP .69 Adj. Shunt Voh. Reg. 74173N .79 74LS04N .24 74LS3I66N .68
7800UC series (TOg2202) 1 amp Triac 25amp400VTO-220 TL431CLP .78 Ad). Pos. Voit. Reg. 74174N 65 74LSOSN .24 74LS367TN .72
;gaﬁoo'?gc snene(s_rg_aiig)mfa amp SCR 1amp 50VTO-5 74175N .59 74LS08N .19 74LS368N .72
UG Sgne: {T0-220) 1 aF’m SCR _16amp 100V TO-220 74176N .79 74LS09N .24 74LS373N 1.38
7OMOOUE series (TO-220)‘/§apm 69 R TORS T 74178N 115 74LSI1ON .19 74LS374N 138
N e b5 15,15 1020 vois - A3 U iigy | R
741 . d :
7 SIGNAL ~ POWER  T0-92 SMALL SIGNAL ; 74182N 48 74LS1ON 25 74LS37BN 1.19
PLAST|C POWER TRANSlSTORS \ 2N404A 1.20 2N3055 .56 2N3702.099 2N4402..079 2N5770 .12 MPSA18 .12 74184N 295 74LS14N 42 74LS379N 119
TIP29A ON697 .29 2N3440 .56 2N3704.099 2N4403 .079 2N577; 13 MPSA42 ‘:s 74185N 2,95 74LS20N .18 74LS3%N  1.36
TIP29B 3 TiP41C 2 TIP125 7 2N706 .29 2N37711.29 2N3706.099 2N4410 .15 EEZZZA 6(‘43 MPSA43 -12 74190N 69 74LS21N .18 74LS393N 125
TIP29C 39 TIP42A .57 TIP126 77 | oN1613 .29 2N37721.29 2N3710.099 2NS0B7 .12 : MPSASE - 74191N 76 74LS26N .39 74LS395N 1.35
TIP30A 39 TIP42B 59 TIP127 84 | SN1711 20 2N3773 189 2N3904.069 2NSOBS .12 PN2369A.089  MPSA70 .14 74192N 69 74LS27N .29 74LS447N 37
TIP30B .42 TIP42C .64 TIE140 1.44 b 3 y 2N5172 .12 PN2907A.089  MPSA92 .14 74193N .88 74LS30N .18 74LS490N  1.89
| TIP30C 42 TIP110 54 TIP141 164 | 2N1893 .29 2N6133 .56 2N3906.069 Nsppp 14 PN3S6S .12 MPSA93 .12 74194N 88 74LS32N .36 74LS630N 85.00
TIP31A 38 TIP111 57 TIP14z 196 | 2N2222A .19 2N64891.25 2N3907 .099 oN5221 .14 PN3S67 .12 MPSA14 .12 74195N 48 74S37TN .32 74LS669N 1.19
TIP318 42 TIP112 64 TIP145 184 | 2N2369A .22 2N65454.75 2N4123 075 2N5223 14 PN4249 12 MPS2925 12 74196N 78 74LS38N .32 74LS670N 2.36
| TIP31C 45 TIP11S 55 TIP146  1.98 | onoass 24 2N3439 7B ona124 075 2N5226 .14 PN5138 099  MPS2926 .12 74197N 78 74(S42N 44
TIP32A 42 TIP116 59 TP147 225 | uoiic, g 2NBOS92.45 oylol ol ONS227 14 MPSAOS 12  MPS3391 12 74198N  1.56 74LS47N .88
TIP328 45 TIP117 64" TIP2955 .83 g 2N60551.45 , 2N5401 15 yocae 42 MPS3392 12 R74199N 156 74LS48N .99
TPR2C .48 TIP120 .64 TIP30S5 70 ! 2N2907A .19 2NG0793.85 2N4126 075 Sngesy 42 : MPS3393 12 A74221N 68 74LS51IN .21 ‘

N3053 .29 2N4401 .079 oN3ss1 44 MPSA13 .12
==

MAIL ORDERS SHOULD BE SENT TO:

U.S.A. P.O. Box 1035 Framingham, Massachusetts 01701

Telephone Orders & Inquiries: (617) 879-0077 é
CANADA & FOREIGN 5651 Ferrier St., Montreal, Quebec H4P 2K$5. Canada =
Foreign customers please remit payment-on an international bank draft or- T
international postal money order payable in U.S. dollars. ©w

(e ]
Prices are in U.S. dollars. Minimum Order: $10.00 =
Add $3.00 to_cover Postage & Handling VISA AND MASTER CARD ACCEPTED 89
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@ RADIO-ELECTRONICS

12vDC
AUTOMDTIVE/
INSTRUMENT
CLOCK
APPLICATIONS:
*® In-dash autoclocks
* After-market auto/
. = RV clocks
™ @ Alrcratt-marine ciks.
® 12VDC oper. instru.
® Portable/battery
powered 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 blue, blue-green, green &
yellow. Complete —just add switches and lens.

MA1003 Module ..$16.95
CLOCK MODULES

(/ Aavena o Clock Modules

MA1Y023 .7" Low Cost Dlgltal 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 Dlg- Clock & Xformer 9.95

TRANSFORMERS

XFMRA1023 Xformer for MA1023 Clock Modultes 3.49
XFMR 1026 Xformer for MA1026 Clock Modutes 3.49
XFMRE5036 Xtormer for MA5036 Clock Modules 3.49

Transistor Checker

The ASI Tranustor Checker i cap
sbie of checking a wida fange of tean-
nistor Types. erther “in ebrcuh™ of out
of eircuit, It hes been wecially dessgo-
00 10 10ke adveniage Of the newest
concept of dynamic testing under
current ampitfier conahne To op
orate. simply phug the 1renurtor 10 be
10 1he front panel meke,

or cannect @ with the allgatar clip
lasds proveded No prelimnary

mor in actusl opsrating circuit
and provides s relisble GO/NG-GO
test ot practical collector currents
tfrom SmA on wmell swgnel 1ypes to
BOMA and more on power Types)
h simiter type tranustors by ob
g and comparing dist eedmgs
the bigher the resding
the gain. Completely

ssemib|
£ ttery opacsted. {“C” call battery
not included. |
Trans-Check . “ $9.95

EPROM Erasing Lamp

* Erases 2708, 2716, 1702A, 5203Q, 5204Q, otc.
. Erases up to 4 chips within 20 minutes.
exposure of one inch.
. Spochl foam llner static build-up.
» Built-in safety fock to prevent UV exposure.
s Compact — only 7-5/8"' x 2-7/8" x 2"
s Complete with holding tray for 4 chips.

UVS-E............ $79.95

MICROPROCESSOR COMPONENTS

Bourns Potentiometer\

JOYSTICKS
f

JSHK

®
..('|

JS-5K 5K Linear Taper Pots . .
JS-100K 100K Linear Taper Pots . d
JvC-40 40K (2} Video Controller in case . . . $5.95

e 8right .300 ht. comm. cath-
ode display

*Uses MME314 clock chip

sSwitches for hours, minutes
and hold modes

sHrs. easily viewable to 20 ft.

eSimulated walnut case

*116 VAC operation

®12 or 24 hr, operation

*Incl. all components, case &
wall transformer

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

JE701. .$19.95

6-Digit
Clock Kit

JE215 Adjustable
Dual Power Supply

General Description: The JE215 is a Dual Power
Supply with independent adjustable positive and nega-

ELECTRONIC TOY MOTORS

T TVPICAL CHARACTERISTICS
Typesi | Operating WG LOAD AT MAXIWUM EFFICIENCY.
P i Sowed | Current
Souree Reows | Voitaga [z L Curmanl |
oRYceLL | 1560 | 30 | 8200 020

:9370.0. X MABUCHI RE280 $.99 each .

201 Length

. .10/$7.50 . . .100/$50.00

CONSTRUCTION:

DESIGNERS’ SERIES

Blank Desk-Top Electronic Enclosures

.

The “DTE" Blank Desk Top Electronic Enciosuresare d
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 %'’
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/
bottom panel sildes back on slotted tracks while the rest of the enclosure remains in-
tact. Different panel widths may be used while maintaining a comman profile outline,
The molded end pieces can also be painted to match any panel color scheme.

d to blend and I

thick tabs inside the end pieces to

—— B0BOA/B08B0A SUPPORT DEVICES DATA ACQUISITION (CONTINUED)—— 3/4 Watt Single Turn
INSE080A cPU ADCOBOCCN  8:Bit A/D Converter (1-Ch. Multl.) 5.2 (TOP ADJUSTMENT}
DPe212 8-Bit Input/Oulpul ADCHRITCCN -Ch. Mutth) 10.9%
DPR2I4 D:or(ty Intersupt Control n:cmnu:r« icro. Comp. to.ns-r.:.\:.% 5 9T values: 50002 1K 2.5K 5K 10K
DPRIS BhDirsclianat Bus Driver DACIWELCN icro. Comp. {0.20%) 8.95
oPIN Clock G tor/Oriver DACIROLCN (0.05% Lin.) 8.49 25K 50K 100K 250K 500K SMEQ
(=l +2. Bus Driver DACKZLCN 10-8it D/A Converter {0.20% Lin.} 5.9
P System Controller/Bus Driver % | DACIZZLCN  12.BitD/A Converter (0.20% Lin.) 955 IND{VIDUAL PRICING:
oPzM System Controtler 5.9 § CDasIN $-Channsl Muttiplexer 13 2 - ¥ K
INSEM3 170 Expanacer for 48 Series 9.3 AY-5-1013 2K BAUD UART 5.9 149 50.99 100-999 1K e
INSKSO  Asyncnronous Comm. Evament 1695 RAM'S 19 17 .15 12
oPazs1 Prog. Comm. 1/0 {USART} 795 [ 1; 261 Statle 149
oreza GugeJinis i aifiicor % | s 10241 Oynamic % GB174 ..... . $1.95/lot
OPR25 Prog. Peripheral i/O (PPI) &% | 2101 (ala1y 26x4 Statlc 195 i 1 }
e e {25 pieces all 11 asst. values,
ra9. DMA Control 19.9 | 2100 4] Static 1% 3 "
D82 Prag. Interrunt Control s |5 104x1 Static To order: Specify Bourns 3355 — (Value desired)
s 198
g:: :'W- :'“’BCW:,';:M" Jntert :‘;-: 211 ey 2624 Static 395
709, KeyDoad/Oisplay Intertace 1995 | 317 2654 Static MOS %
o oden A o i s 2| ACand DG Wall Transformers
OPEx 695 | aueL 104k Static #ans Low Power s
DPae 3% | e 1024x4 Static X0y 495
ol 395 | 243 1024x4 Statle X0 Low Power 5.95
DPaXe 5:Bit BI-Oiractional Receiver 3% |y 16.384x | Oy namic $0ns (house markea) 4.3 Idest far use wath I:lum,
16 {UPDAIS 16K D ie Z0r 19 games. power supplies or
6800/6800 SUPPORT DEVICES P U e 53 any other type o) AC or
MCE800 MPU 1495 | MM2147s 40%x1 Fast ons 1995 DC application.
MC02CP MPU with Clock ana RAM 1995 | sio1 BEnd Static 7.9%
MCBSI0API  128x8 Static RAM 4% MM5261 1024x] O ic Fully Di dad Bl i
o Inter. Adapt (MCE820) 749 | ramsme pin oy‘:-:::\'n‘:‘ s s} Part No. Input Output Price
mcua terrupt Controller 108 | mms20/2107  as6x1 Dynamic Ju] AC 250 117V/60Hz 12 VAC 250mA $3.95
MCEDLS 1024%8-B8it ROM [MCHAX-8) 1495 1 ramMs290.-204116) 16K Oynamic i50ns sa]l AC 500 117V/60H2 12 VAC 500mA $4.95
:cw :rvncmonw- Comm. Adapter :-: IMS2944-14 BK Dy, 20ns (lower rof MMS2%J) 458 AC1000 117V/60Hz 12 VAC 1 amp $5.95
Coa82 ynchronous Serlal Data Adapter UPDAI/MKA0Z? 4K Dynemic i6-oin -9
) 06000ps Digitsl MODEM 56 || e R s";"" his ACI700 117V/60H2 9 VAC 1.7 amp $6.95
e T e P o T wEl Dv9200  117v/60Hz 9 VDC 200mA $3.25
MCesi0A Quad F5tate Bus. Trans. (MCET%) 25 PROMS/EPROMS DC 900 120v/60H2 9 VDC 500mA $3.95
————MICROPROCESSOR CHIPS 1A 2K UV Erasable PROM 59
280 (MOC)  CPU {MKBION} (2MHZ) ne | 2w K EPROM 5.95 N N E T R
ZB0A {780-1) CPU (MK3SBON4) {4MH2Z) 1595 TMS2716 6 EPROM {5V, +5V, +12V) 199
cl cPu 1395 | 27161ntel (2518)T1 16 EPROM {Singla *5V) 10,95 R P Ml B . Sl 0, 08
5 MPY 16.95 | 27321nte{2532)T1 32K EPROM 1995
IOMZW0IADC CPU—4-Bit Slice (Com. Temp. Grace) 19.95 8K EPROM 145005} {Single +5V) 1.9
MC 56502 MPU w/Clock (63K Bytes Meamory) 11.% | § ROM 1.9
INSREBNE  MPU-B-8it (EMH2) 6.9 usumslu) 32x8 PROM {Open Collector} 95
INSIENS  CPU—59/.Chip)-Bit {120bytes RAM) 199 5118 409 Bipolar PROM 13.95
INSIMONSG  CPU (26 Bytes RAM) u IZSIZ)(‘MSZM) 32x8 Tri-State Bipolar PROM 495 - ini
NN & aytes RAM e o e DB25P D Subm,n!lmre Plug . . . .. 8295
INSIOTIN  CPU w/Batic Micro a%n ROM'S DB26S D-Subminiature Socket . $3.50
Fhams cou 159 [ 1302100 Chatscter Qenerator {Upper Case) 945§ OB51226 Cover for DB25P/S . .. 8175
NS890 CPU—i6-Bit 2.9 | x130301) Charscler Ganerator {Lower Case) 9.9 22/44SE P.C. Edge (22744 Pm) . 8§2.95
VLIS~ 20 €5 | men nsl UGBB/U BNC Plug . .. 8179
ERllINEEGISTERS SIS Oty Xy =} uGsg/u BNC Jack . $3.79
sl S atos] e % ————NMOS READ ONLY MEMORIES UG175/U UHF Adapter . . . . . . .S .49
T S S [upe mmetmnsnen:  uf sozs U Panat Rucp i
MMSI0H Oual &4-Bit A lat 50 i & $4 - s E
MM 1402 zs:-:m Dy:‘.m‘f:'“" Aoy s [ MCMESISIR 12x9x? Alpna, Control Char. Gen. 1150 Stggg g:z :q?,:me' . g:gg
MMS0L) 1024 8it Oy L% I M, S g E i b
Pvaty | G e o] e e oo s SORIKANUALS =] UG260/U BNCPlug . ... .. .. $1.79
MMSUN  Octal 08I o | weorimz  oaer 121 uG1094/U BNC Bulkhead Recp. . $1.29
MMWEN  Octal 80-8it 9% | s 0B Vi G
ZOAV( 144 A} 1M Bit Dynamic 3%
2N Fiox 2B Statlc i SPECIAL FUNCTION TRS-80
anv Oual 132-8it Statkc 2% DSWICN Duat MOS Clock Driver (SM2) 350 .
BNV $12-8it Dynamie % | Dswscn Dua MOS Clock Driver (5MZ) 19 [
22V 164-BIt Dynamic 295 | INSITIN-L Floppy Disc Controller .5 16K C K t
a2v Oual Z-Bit Statlc 5 INSXSIN Communication Chip 19.95 on vers lo n l
AV Dual 26-B#t Static a00 | MMSBIEIN Microprocessor Rasl Time Clock s
mNV Oual 260 Bit Static 0 | MmssiTeN Microprocesior Compatinle Clock  1155(| £XPand your 4K TRS-80 Systam to 16K.
RN Quac M-BIt Static 2% | copsan Microcont with 6-Digit RAM  §.95 Kit comes complete with:
341eC Fifo {Oual ©) G5 || oz ana Direct LIED Drive * 8 ¢a. MM5290 (UPD416/4116} 16K Dyn. Rams (*NS}
Microcontralier with &4 168 .
—————DATA ACQUISITION & Oirect LED Or * Documentatlon for Conversion
AFI-ICN  Universal Active Fllter 2.5% 595 | coPann 1:509.VAC Fluor. Driver (20-0in pkg.) 125 5 .
AFL21ICS  Touch Tone Low Pass Fllter 19.95 TELEPHONE/KEYBOARD CHIPS ;Rs ::GKZ U o a0ocineo0czz000 $39'95
AFI-1C) Touen Tone Law Pass Fiiter e - .
OO el ioo 1% | avemm uin Button T wss] TRS-16K4 e250NS ................ $29.95
LMz Cutrant Source 1650 s o s
LMINZ ture Teansaucar caollll 27 S35 (X
LFI%N JFET Input Op Amp. IBH) | reEy e G Lo BA L
LFBN Sample & Holo Amplitiers s ] =
L Ly R |- Y SPECIALTIES
ADCOSLCN 8-8it A/D Convel LSB) 495
DACHOSLEN E-811 O/A Convartar 7% Lin.) 225 | raracsrn R O G B

EXPERIMENTOR
SOCKETS

Conter 6 T Polmt Bur
Moda! Length  Width  Channel  Terminal Stops Prics
i ws 41600 S 475
3 w0 Ke0) 1200
3 2mo 2m s 3so
= A" 4602300 20400 $ 615
67 94470} 280)  $1475
~ 6" 462300 2a0) 815

k Test Sockets

& Bus Strips

aT-58s

ar-538

Enclosure Panel
tive output voltages. A separate adjustment for each o P e M N, idth PRICE
of the supplies provides the user unlimited applications " o goifo. Wiae = WK
flov IC current voitage requirements. The supply can DTE-8 8.00" $29.95 ar4re
also be used as a general all-purpose variable power '* M= m
supply. FeaTuRES. Py DTE-11 10.65 $32.95 S
regulated powel | x "
pos. and ney 1.3VOG to TEOLE: " A DTE-14 14400 $34.95
g e
m 750mA, 3
12VDC ® 500mA, and S‘IQ.OO Min. Order — U.S, Funds Only Spec Sheets — 25¢ Aogh e o ar18s
15VDC @ 176mA. Calif. Residents Add 6% Sales Tax Send 52¢ Postage for your T s o 52" o
* Two, 3-terminel ad), IC regulators Postage — Add 5% plus $1 Insurance FREE 1981 JAMECO CATALOG § 0759 65" 62" 118
with’ thermal overioad protection. ar-598 6.5 6.2" u . ar12s
s Heat sink regulator coolin ar 5
¢ LEB Sm IR ol PHONE | ares
® Printed Board Construction ]
* 126VAC Input " ORDERS ar-3ss. - o138
 Slze: 3-1/2"w x 5-1/16"'L x 2"'H C ELCOME 7 | o
JEZ215 Adj. Dual Power Supply Kit {asshown) . . $24.9% E LECTRON ICS (415) g0y ar-18s s a.sn . ar.7s
{Picture not shown but similar [n construction to above) MAIL ORDER ELECTRONICS — WORLDWIDE AT - 3
JE200 Reg. Power Supply Kit (SVDC, 1 ) .. $14.95 QIS | $3%5
JE205 Adopter Brd. (1o JE200) £5,49 & +12V. $12.95 1355 SHOREWAY ROAD, BELMONT, CA 94002 arss s 30
JE210 Var. Pwr, Sply. Kit, 5-15VDC, to 1.5amp. $19.95 | 6/a1 PRICES SUBJECT TO CHANGE ar7s s 275
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Part.No. Function Price
704519t CMOS Precislon Timer 14.95
SNHOON .25 7400 SNIALS6NG ST JMSEV/KIt*  Stopwatch Chlp, XTL 2.%
SNISOIN 20 SNISISIN 69 7106CPL 3% Digit A/D (LCD Drive) 16.9
SNT42N B | SNMTN 29 | SNJAlON 89 7I6EV/Kit*  IC, Clrcult Board, Display 34.95
SN703N .25 | SNMBN .35 | SNIMISIN g ol jar e da 35 Ol A/ (LED Drive) s
SN4MN .25 | SNTATN .35 EREICIN) ) Numbe:  gometts Desmuen Leegth Prce § 717EV/KIt*  IC, Clrcult Board, Display 28.95
S || [ERL e saalen o sa10217 17 ongeena 12 S350 7116CPL 3% Diglt A/D LCD DIs. HLD. 18.95
SNPMOEN 35 | SNMEN .5 | SNMIMN 8 + Mata with Standard IC G102 M seawend 200 192 | 2m7CPL 3% Digit A/D LED DIs. HLD. 17.9
SN407N .35 SN7479IN 5.00 SNT4165N -89 e T Ll 72011DR Low Battery Voit Indicator 2.25
SN7408N .2 SN74BON .50 | SNZAIGEN 125 e T PG e 72051PG CMOS LED Stopwatch/Timer 1295
Shuoon £, ||| SN 98 [l SNZAISTN 279 v Fully Assembled and Tested op10635 14 wwneena 3% 14 | J208EV/KI*  Stopwatch Chlp, XTL 19.9
SNHION .25 SNT4BIN .69 SN7ALZON 195 el W Es L G e
SNHIIN - .29 SN74BSN 89 | SNMITN - 4.95 o Integral Molded-On Strain 92311220 18 wae o 20 200 T6CEV/Kit* Tone Generator Chip, XTL 9.95
SNMIZN .35 | SNMEN 35| SNAIBN 1% Reliof AN 7 2w | 7200AIPD Oscllfator Controtler 6.50
SIS oo SNmsN Le Shialiay 2 paatnel2a i 10 x5 7207TAEV/KIt* Freq. Counter Chlp, XTL 11.10
SNT4UN -69 SN7490N 49 SNMIZTSN - .89 + UineBy-Line Proboabitity 24153 1° SR 72081Pi Seven Decade Counter 17.95
SNTAIBN .2 | SNMAN .59 SNHMIBN .7 muzn 7D el P s
SNzlty =) SiNzss2y 7~ T Oip Jumpars are used lor jump: 92412236 20 35 =ne 72151PG 4 Func. CMOS Stopwatch CKT 13.95
SNZ4ON .25 | SNJEIN 45 | SNMIAN - 149 ering within 8 PC Board; inter- 241212 24 i g RISEV/KIt* 4 Func. Stopwatch Chip, XTL 19.95
SNILING L 28 | (SNBSS SSNIAR o2 connecting between PC Boards, ooz 24 B se b 7216A100 8-Digit Univ. Counter C.A. 3200
SNz % Shp=n e SNusN 22 backplenes and mother boards, 52413217 70 o RI6CII 8-Diglt Freq. Counter C.A. 26.95
shazn A | [shen - 1e SN |1 and interfacing inputfoutput 21323 0 TR S 29 7216D1P1 8-Digit Freq. Counter C.C. 21.95
SN425N .29 | SNTITN - 300 | SNIAIBN - 2.49 signals. 217131 +Diglt LED Up/Down Counter 1295
shaz R stvaloonipuid Jl| SSNAISIN J29 7218C191 8 Digit Univ. LED Drive 1095
SNTZIN .5 | SNMIOIN .35 | SNTAION L% . LAt AN e L B e
SN7428N 49 | SNTAIAN  .® | SNTAIIN 125 ETE LEDS L PSRt ORI oo i
SN7AIN -5 SN74LIEN 195 SNHleN .89 DISCR TBAEV/KI* 5 Function Counter Chip, XTL  74.95
SNZ®RN .2 | SNMRIN .3 | SNIIBN 89 : ~ 201JE CMOS Bin Prog. Timer/Counter  4.95
SN7437N -5 SNHIZN - .55 SNZ4IUN - .89 XCSS6R 200" red 5/51 MV50 085" red 6/81 XCILR 190" red 5/51 T20210A CMOS Divide-by-2% RC Timer 208
SN74BN 40 | SN4IZIN 59 | SNIAI®SN 63 XC556G 200" green 4731 XC209R 125" red §A1 | XCLIG 150" green 481 | 7q e CMOS BCD Prog, Timer/Counter  6.00
SNTANN 5 SN74125N 49 SNT4I%6N -89 XC586Y 200" yellow  4/§1 XC209G 125" green  4/§1 XCILY (19" yellow 4781 12601 JE CMOS BCD Prog. Timer/Counter 5.2
SN7440N -20 SNAIXN .8 SN74I9IN - .89 XCS86C 200" clear  4/31 XC2ABY 125" yellow 4/51 XCUIC 190" clear 431 7555 1PA CMOS 555 Timer (8 pin) 145
SNIMIN .89 SNMIRN .75 SN7A1%6N  1.49 XC22R  .200" red 5/31 XC5%6R 185" red O = i 75561 PD CMOS 5% Timer (14 pin) 220
SN7a42N -59 SNJLEN - .75 SNI4IIN - 149 XC22G 200" green  4/81 XCS26G . am | e Ls‘gm werac | 7611BCPA CMOS Op Amp Comparator 5MV 2.2
SN7443N 110 SN7MIN - .59 SN742IN 125 XC22Y .200” vellow 4/31 XC526Y 185 4731 MTG. HDW. 767 L %12BCPA CMOS Op Amp Ext. Cmvr.  5MV 2.9
SN7444N 110 SNMI42N 325 SN7425IN K MVI10B 170" red 481 XC526C .185'" clear 47851 RL-2 . .8$.39 ea.0131§1.og %21BCPA CMOS Dual Op Amp Comp. 5MV 3.9
SNTUSN 89 | SNMLIN 349 SN742K%N - 195 7631CCPE CMOS Tri Op Amp Comp.  10MV 5.3
SN7446N - SN74l44N - 3.49 SNM2ZNN .79 C.A. — Commn Anode DlsPLAY LEDS C.C. — Common Cathode 76A1CCPD CMOS Quad Op Amp Comp. 10MV 7.50
SNTAMIN 69 | SNHUSN 79 | SNUMZIN 149 . o B 7642CCPD CMOS Quad Op Amp Comp. 10MV 7.50
SN7848N K.} SNTAMIN 195 SN74B4N 395 Type Polarity Ht Price Type Polarity rice 7660CP A Voltage Converter 2.95
SNMON .20 | SN74laN 129 | SN728N  3.95 MAN 1 C.A.—red 210 29 | DLGS0?  C.A.-green 0 13 | geeceaq ppm Band—GAP Voit Ret. Diode 2.50
SN745IN 20 SN7ISON  1.25 SN74%SN .63 MAN 2 5x7 DM.—red -0 4.95 DLIM 300 13 SCPA Volt Ref/indicator 250
SN7S3N 20 SNJISIN .69 SNI4BEN .6 MAN 3 -15 -5 oL707 300 1S 212CPA Volt Ref/Indicator 250
SNHUsAN 20 SNIIRN .69 SNIBIN 69 MAN 52 300 1% | pLis 500 149 . INTERSIL'S EVALUATION KITS
SNI459A .35 | SNHISN .7 SNBIN .69 MAN 54 30 1% | oLm 00 125
SN7%0N .20 | SNISAN 125 | SNT4MON 149 MAN 71 300 .5 | pLMe &0 1e [TACK 3 74C Hews 15
SN740N K- SNT4ISSN 5] SN743IN 149 m:rr: ;i g l.g DL747 % i.:g ;‘88 = ezl i
. - L750 K X i g
74500 .29 74LS LS L MANB2  C.A.—yellow 00 .49 Btosr  E& —orange a0 1a | SR 5 L o || B o
HLsL -8 74LS193 L MANS4  C.C.—yellow 300 .99 DLO8O  C.C.—orange 800 149 | 7au4 7 74C151 295 74C3I 2.59
L ; ea e i MAN %20 C.A.—orange 00 .49 DLa3B C.C.—red ST ] 2 ucist ] el &
74L504 i 7459 '. L5197 1 MAN 3630 C.A.—orange+1 .300 .99 FND38  C.C.t1 357 99 . . .
nise . 741.5% 1. 74Ls2! 1 MAN 3680  C.C.—orange o FND3  C.C. B | Tace 1 [Racie e e A
L50 = 7405107 d MUSH0 195 MAN 4510 C.A.—orange R 99 | FNDs03  C.C. (FND500) 500 .99 | 2ac7; X | 4cie 1% 74Cals ]
L -3 74L5109 - HLSAM] 1.8 MAN 6610 C.A.—orange—DD .560 99 FNDS0?  C.A. (FND510) .500 .9 1 HCH ;] 74C163 1.69 74C317 10.95
14LS10 -2 LSl 4 JaLS242 L. MAN 6630 C.A.—oranget 1 .50 .99 HDSP-3401 C.A.—red 800 150 } 74Cas 1.95 HC164 159 4C92 5.49
nLsil s 1aLsiz A JLsae L MAN 6640 C.C.—orange—DD .560 99 HDSP-03 C.C.-red 800 150 | 74ces % | WCIn 13 | 74923 57
nLsl o | HLSl | ALEM LB | vanes CCoransetl % 9 | sm7nl CALRMDorea 40 Lz | #E® €% | el Im | ucws e
ALS1A 4 745123 I A mAz gm A meransell = .gz 5082-7%0  C.C.,R.H.D.—red 430 17 | 742638 i [Rasn M R 9
S i LI ; e IE AR STl S At 0 o e ISl axiboldisiRHD) G0 200 Blic 159 | 74€193 1es | 8oce7 »
e ; a2 I L MAN 6780 C.C.—ved 560 9 | 5027304  Overnge.char.(:1) 600 1985 [ LHIOCN 6.8 NESION 495
A i o ; ne= d DLOI4  C.C.—orange 30 12 | anos PAGTo Xsistor Ooto-lsal. 39 | UMIOCLH 4.50 LINEAR LMIZH
74L8 i 7L p AL K DLO307 C.A.—orange 300 1.5 LiT-1 Photo Xsistor Opto-1soi. .69 LMIICLH 475 LM7QCN .89
7L ML d 14LUS260 i OLGS00  C.C.—green 500 125 MOC10  Optically Isol.Triac Driver 1.25 | LH007-OH 6.05 LM3OTS 1.2 LM709N 49
L 7L 5151 d LS : TLONCP .79 LMM#0T-I2 12 | LM7ION k]
i v 4 Pl U SOCKETS RECEPTACLES | Tionce 13 | Cmaoras 125 | cwin »
ol e e ol 3 801 TLOMCN 243 | LMules .55 | LM73N 69
sy ot Tarem - TeSt SOCketS LHO82CD 35.80 | LMMIP12 7% | LMIBN 100
HLSK0 74L5157 d 745293 d TLORCP 119 CMMIPS .75 LM7ﬁ2N 1.2
HS42 7405158 K U528 L 3 — TLOBICN  2.19 LMM2P5 68 | LM7 g
4L 547 hcsle o MUSH2 1 _ ZERO INSERTION FORCE ; LHO0MCD 36.80 LMM2P-2 69 | MCIMISCG 3.00
4LS48 74LS161 1. 7415353 i * Nickel Boron F_’Innng * Nickel Boron lating LM300H % LM342P-15 .63 LM74TN 19
LAY 74LS162 1 JALS36S - * G.F. PSF Plastic Body | * G.F. PSF Plastic Body CMBICN .35 LMMBN 1.5 CMMEN 59
HCsu e % s 7 * For testing IC’s * Wire Wrap Contacts J LM3l2H 195 LMIOK 5.7 LMIOIWN 2.7
4L 558 L8165 L LS 7 PartNo. Pins Price | PartNo. Pins Price PartNo. Pins Price tmg: 1.3 t;gm 1'2 tmﬁggN 12:
74LUS73 745168 L 45373 1.98 2143339 14 pin 595 | 222-333 Z pin 9.9 X 27-35% 22 pin 12.9% E A i
LS nSle 109 | miswm s § AR Mol | ZRRE Eom o o | L Zoin PR 1 CwmaeN 45 | LFIsSN 130 | LMuMeN 1S
LSS 1L 5170 243 1435375 E Sie 3t 1s pin 7.35 | 228-345 2 pln 11.95 10.95 | 228-359 28 pin 1395 k LM3BCN 1.0 LF3%N 110 LMIBN 125
LS 7415173 15 741 538 g 220-3342 20 pin_ 8.35 | 240-3346 40 pin 12.95 20 pin 11.95 | 240-3599 40pin 1595 { | M39H4 195 LMI58N 1.00 LMI49%N  1.95
e TS l;‘; -3 ;2'[2333 2 3 = LM®BK 125 LM3sSN  L.79 LMISSsY 175
BLSES TSt 2.3 HUS6H0 2,49 LOW PROFILE SOLDERTAIL LM3ICN LTS tm;g: ;2 tm:%o:g §.9;
ALSE 74U 5190 1.2 81595 1.9% LM3LiH .90 . .
74L5% 74LS131 1.5 81L597 1% {TIN) SOCKETS STANDARD (TIN) LMIIZH 249 LMININ 2.95 LMIBSIN  3.20
124 549 50-100 1-24 %549 se-100 | LM3ITMP LIS LM38ON 125 LMIB%N 175
400 E. 74S — = 8pin LP R 6 15 CMIITT L7 | LMEBIN 195 | Lm0t 143
1502 L 4 aS2] L.4s 14 pin LP @ ) 18 e i 2 2| Imae 39s | LM3®N 1™ | Lmanp 206
gasas S0 (225 OF|REED M 16 pin L 2 2 2 G g i i 3§ UmascN 195 | LMIBIN 195 | Cmvame 225
74504 .55 745134 69 | 7as257 1.3 16 pin CF s 8 5 18 pin ST 35 32 i, I v ienin fie IMN3 129 IVEFA ae
4505 D || LEES LIS eS8 BE3 2 pin LP .14 2 K SRiel o = 2 1 Cvioks L [ LMIING L& | LMusN 2%
4508 S0 flifrasise SOl jia5250 ) 2pin Lp ) % ) pin i ] N LM20K-12 L3 | LM3ON L5 [ CvaN .6
74509 S0 | 745138 13 | 745280 295 AN e e =J % % pin ST 1.3 1.2 15 s 1 CM®32N ] LMBECN 128
7451? 50 145}‘33 llg TASATS e 28 pin LP S m 3 40pin ST 0E) LS LB 3 (maorTs L3S LF398N 4-3 LMB0IN 115
74S1 50 | us i . N LMB9H 5 y
usis s | 7as181 1% | s 349 o s 2 2 e ﬂ WIRE WRAP SOCKETS | tM20T-i2 12 | LWMERL 38 | DMmin e
lasa isof st Rl ekl 8 5 £ ! {GOLD) LEVEL #3 LM323KS 595 | TL4ECP é.g LMBIEN 395
i i - I NES10A - RCAIEN 1.5
74530 .50 745158 135 74S471* 19.95 SOLDERTAIL (GOLD) | 12 %4 50-100 t?ﬂ%gz :‘Z‘; NEgal Mhsies A NeT
4532 % | usin 159 | 7s4rr 1935 STANDARD 8 pin WW 59 5 ® G20z o Nestl Bt el
74540 55 | 74s17 159 | 745473 19.95 10 pin WW & 63 .58 az] i NES®H  6.00 RCAISTK 5,43
74551 50 | 7as188 4g5 | msemr 219 1-24 %49 50-100 14 pin WW n k] 67 Taas | NESHOH 600 | Kostm e
74564 S0 | 74514 Les | Msamse 2195 8 pin SG 3 35 31 16 pin WwW .85 . R B oA NESMN 495 K814420 5.5
74565 50 745195 1.95 745570% 7.95 14 pin SG 45 45 .41 18 pin WwW 99 .90 .81 LMRTT Lo NESSOA 1.30 LMMS00A  3.25
74574 .79 7451% 3.95 T4ssTI* .95 16 pin 5G 54 49 44 20pinwWw 119 1.08 99 CM3I7MP 115 NESSSV » 1CLE0BB  4.95
74586 -79 145240 2.95 14572 19.95 18 pin SG .5¢ 53 .48 2pinww 149 L3 1.23 LMK 6.95 LMS56N 0 LMI308N 129
745112 -n 745241 2.95 4SSTIY 19.95 2 pin SG e 75 .69 2pinww L3 1.6 114 CMI9N "% NESBAN  3.95 CMI%0ON 149
745113 k] HS242 325 | 745940 3ls 28 pin SG 110 1.00 %0 BolnWW 169 153 1.38 CM30KS L35 LMSSSN 1.5 B8N 19
745114 M 745243 3.5 745941 315 3 pin SG 165 1.40 1.26 36 pin WwW 2.19 199 11 LM340K-12 135 LM566CN 1.9 75450N 59
* LIMITED AVAILABILITY ON THESE PROMS % pln 5G 17 159 40 pIn WW 2. 1.89 CMMOK.I5 138 | LMs67v L5 7851CN B
CANIH 215 CAEBIN  3.75
TS 12 [cA-UNean| b 13 [1/4 WATT RESISTOR ASSORTMENTS —5%| CAPACITOR CORNER
CAN®H L35 CA3INH 1.3
CA36N }.w CAXBIN 200 | CAlMOH 125 16 Ohm 12 Ohm 15 Ohm 18 Ohm 22 Ohm 50 VOLT CERAMIC DISC CAPACITORS
CA3SN 325 | cAl;seN 200 | CAJGOH 1.3 ASST. 1 5ea. 27 Ohm 330nm 39 Ohm 47 Ohm 6 Ohm  50pcs.  $1.95 Yalue 1 100+ Value 19 109 10
el | NCA TSN 8- 68 Ohm 82 Ohm 100 Ohm 120 Ohm 150 Ohm 25 i ® _w‘;#p % e
L € - ASST.2  Sea. 180 Ohm 220 Ohm 270 Ohm 33 Ohm 390 Onm_ 50pcs.  $1.95 et % & | agk 8o o
Daos2 470 Ohm 560 Ohm 680 Ohm 820 Ohm 1K 220 pt R % 05 047 0807 06
gg}gg? 'g D—CMOS S-Dm, ';3 ASST.3 5ea. 12K LSK 18K 22K 27K sopes.  $1.95 § s0pt I - W 4 15 10
CDa0 5| co-C CoWos 249 TR0 BT e 1y 100 VOLT MYLAR FILM CAPACITORS
23288? 1-159 o . o 5| ASST.4 Sea 82K 10K K 15K 18K s0pes.  $1.95 | Samt i 2 oo o | oume s
o g - —— Bk BK 4 || ‘o047mmt Ao am 7B
CD4003 A3 | cosa 9 | CD#s8 3% CS TS gl STt [ =TS $1.95 | oimt A2 o 07 | 22mt w2 2
CD4ol0 ] CD4043 8 CD4sl0 1.3 ASST.5 Sea. 56K 68K 82K 100K 120K S0pes. 9 1.x 20% DIPP D TANTALUMS (Solid) CAPACITORS
cpaoll 3 | cosou 8 | cossll 129 5ok 180K 220K 200K 330K sy R 1L.5/BV Ay e
P & || chis  Lno)icbalt 3% 0l AssT. 6 | Sen. 0K 410K SOK 680K 820K sopcs.  $1.95 ;2%3 3 SV
pEoiv o || & §'§ ?;345}6 T g M 12M 15M 18M  2.2M a 33735V u 47725V 3 56 48
. y . $1.95 47/35V H 6.8/5V 79 69 55
CD40l5 119 | CDeM4o 49 co4s18 19 ASST.7  5ea. 27M  33M  39M  4TM S6M 50pcs. 4 M k1 y5sh R 3
Co4016 59 | CD40s0 69 | CDeslo 89 = By "3 Bhev % &
cowy IS | cowsl  Lls | comx  Lx ASST. BR Includes Resistor Assts. 1-7 (350 pcs.) $10.95 ea. | 101N | L UMINUM ECECTROLYTIC CAPAGITORS
goaolg :39 cgw 1.19 CD4528 1.79 $10.00 Min. Order — U.S. Funds Oniy Spec Sheets — 25¢ } Axial 199 100499 500+ Radial 1-99 100-499 500+
C D402 1.19 CD405% 295 CD4529 1.95 { Calif. Residents Add 6% Sales Tax Send 52¢ Postage for your itz/sox . }2 . g gg¥ 16 1‘ 13
cDao2l 1.39 CDags9 9.95 C D454 2.1 Postage— Add 5% plus $1 Insurance FREE 1981 JAMECO CATALOG 3'3//553\/ 5o 1.0/16V 15 13 12
cD402 119 | cDaso 149 codsk2 1195 125v a5 v 6 a4 a3
CD4023 .9 CD40s6 .19 CD4566 2.1 PHONE 10/25V J5oa v d7 s 4
CD40M 79 CD40s8 .33 CD4s83 2.43 ORDERS 10/50v 6 12 4.7/16V Jds 13 2
€040 23 [ CD40g9 45 cparzz 1.95 2755V 26 12 | sV oo
C 04026 295 | Coaono 55 | cosa 195 WELCOME 2 G SH R i g 9
CDag27 K- CD4071 .49 MC14409 14.95 (41 5) 592'8097 47750V % 2 10725V 16 14 13
C D408 8 | cpawrn 49 MC14410  14.95 5 B B | kv T
CD4029 1.49 CD4073 » MC14411 1495 - 100750V ToE | amy T
gmmm & gg‘:g;g 1:33‘; xg{:ig l:j? MAIL ORDER ELECTRONICS — WORLDWIDE 725V oY, 2 7
CD40%0 149 CL4078 55 MCI4433  13.95 1355 SHOREWAY ROAD, BELMONT, CA 94002 23'67?23 Eﬁ o
C D408l o) 6/81 PRICES SUBJECT TO CHANGE 40725V K
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R R REANAZRBRRRBRN

1971 SO. STATE COLLEGE
ANAHEIM, CALIF 92806

< LOW COST vi
(714) 937-0637 MOMITOR | 0C0
CHECK — M/D
' NO COD
‘10.M|NORIg%l}/CA.Res.ADDs%

2. 00§ 250-4¢

)
visa®

-

$119900

BRRAREEER

4.00 9 00

0-24

EPROMS/RAM’S

$139900

With the purchase of
the APPLE 11

select fromthe below

SPECIAL PRICING!

2716 7.25ea 8 for 6.50ea
5V 450NS

. ] Base; printer 5599
2708 Diskliwicont 585>

450NS 4.25ea 8 for 4.00ea : lS):r‘Fzmleer "g‘:
SupRMod. 23
way ll0Select . 33
video 100 12 125
Firmware Card 149™
UHFIoRCA Cable. 5>

APPLE INTERPACE CARDS

CONTRONCS PRITTSA

2732 24.50ea 4 for 1950ea

133333 124 FE 3 I ESHEERET EEIS PITT VTS

.89 4116 300NS 3.00ea 8 for 17.50
200NS 3.75ea 8 for 19.50

= 21141 300NS 3.50ea 4 for 13.75
Apple Expansion 200NS 3.75ea 4for 14.25
6K Memory Add-On
Includes Instructions

$19.50

COMMUNICATIONS

BUK N CONTROUS 6.0.4 LI
ATARI® 800™ SASK PN
PERSONAL COMPUTER SYSTEM

TRS80 T4IOTRIAC

16K Add-On 7905
Instructions & 1908

e,
Dip Switches lwa,

800Computer 799
7808 I
7812 [ 400Computer %39
cTaonie 80col imp.Prtr*775
MC1358P 40col Th.Prtr. ”379
LM380 ”
LM565N Prog. Recd. 65
LM741 i ”
MC1458P [ VISICALC: apeie
Lo ATARI=$179.00

CIRCLE 36 ON FREE INFORMATION CARD

TECHNICIANS WHO USED TO BUY THE BIG NAMES
- NOW BUY THE BIG NAME'IN LOW PRICES.

IC SOCKETS
8 PIN  10/1.20
1 10/1.40
10/1.60
10/1.90
10/2.80
10/2.80
1072.80
10/3.80
10/4.75

No"Glitches”, Surges
Or Interference

Z-80 002 16-64K
8085A
2901A

\3139,1"1
MC5800

EXACT
REPLACEMENT
SEMICONDUCTORS

EEEINEE . 3. 5o 8o b o o520
ERS154.............. %1.80
ERS MBS o' wac. . . . a0 58885
ERS180.............. %4.40
ERS 195A ............ %200

ERS236.............. %230
ERS 2885 vomens ... (e 8485
ERS291.............. %130
ERS703A .........,.. *1.35
ERS 712, vt4q.e, =1. 000 2026

Smart technicians who want Exact Replacement Semicon-

your call on the toll-free hotline. And ERS quality is backed

¥ ductors with prices that let them in on the profits are turning by a replacement or money-back guarantee.

Zz toERS. A new and comprehensive series of guaranteed qual- Let yourself in on the profits. Order ERS directly from MCM
8 ity semi’s directly distributed by MCM. ERS prices are lower today, or call and ask for our complete ERS replacement
55 because MCM cuts out the expensive middleman, and most parts list.

W parts are sent right to you United Parcel within 24-hours of

u'l .

o) Distributed directly by MCM. Call Toll-Free Number for immediate UPS delivery.

a

< [ '

E 1-800-543-4330 FOIRRAG M 1-500-762-4315

92 National Watts ELECTRONIC PARTS Ohio Watts
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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 versatilie BASIC interpreter offers
remarkable programmlng advantages
® Unique ‘one-touch’ key word entry: the
MicroAce eliminates a great deal of
tiresome typing. Key words (RUN, PRINT,
LIST, etc.) have their own single-key entry.

@ Unique syntax check. Only lines with correct
syntax are accepted into programs. A cursor
identifies errors immediately. This prevents
entry of long and complicated programs with
faults only discovered when you try to run
them.

® Excellent string-handling capability — takes up

to 26 string variables of any length. All strings

can undergo all relational tests (e.g.

comparison). The MicroAce also has string

input to request a line of text when

necessary. Strings do not need to be

dimensioned.

Up to 26 single dimension arrays.

FOR/NEXT loops nested up 26.

Variable names of any length.

BASIC language also handles full Boolean

arithmetic, conditional expressions, etc.

Exceptionally powerful edit facilities, allows

modification of existing program lines.

® Randomise function, useful for games and
secret codes, as well as more serious
applications

® Timer under program control.

The [Microficel -

Now Available
Super Floating
Point 8K Basic
ROM with new
manual $35.00

® PEEK and POKE enable entry of machine code
instructions, USR causes jump to a user's
machine language sub-routine.

@ High-resolution graphics with 22 standard
graphic symbols.

@ All characters printable in
program control.

@ Lines of unlimited length.

reverse under

‘Excellent value’ indeed!

For just $149.00 (including handlingcharge) 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 Dollarl

The MicroAce owes its remarkable low price to its
remarkable design: the whole system is packed on
to fewer, newer, more powerful and advanced LSI
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.

' |crocompu|er
for everyone at
licro Price

a new generation of
miniature computers

A COMPLETE COMPUTER

for $149.00 for 1K Kit
Post and Packing FREE
{Add 6% Tax for Shipments inside California)

RAM (expandable to 2K on board) is roughly
equivalent to 4K bytes in a conventional computer
— typically storing 100 lines of BASIC. (Key words
occupy only a single byte.)

The 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.

Z80 A microprocessor Sackets for

ROM. [ ]
Rugged,
flush,
Keyboard

modulator

Your MicroAce kit

Printed circuit board, with
IC sockets for all ICs.
Complete components set,
including all 1Cs-all
manufactured by selected
world-leading suppliers.

@ New rugged keyboard,

chip, widely recognised TV, cassette
as the best ever made. recorder, contains...
power O
Expansion supply.
Connector UHF TV SUPER

JOIN THE REVOLUTION - DON'T GET LEFT

BEHIND - ORDER YOUR MICRO ACE NOW!!

% ¥ §® K §F _® K B B B B N |
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 quotirig your Credit Card Number.

touch-sensitive, wipe-clean. l Quantity __Description Unit Price TOTAL Amex I
® Ready-moulded case. ! . o
3 Lead: andupljgs faor MicroAce Kit 1K | $149.00 Diners
. . Check
connection to domestic TV MicroAce Kit 2K | $169.00 Money Order l
and cassette recorder. M h
{Programs can be SAVEd l Manual $10.00 Eter Ghjage I
Visa
and LOADed on to a Super ROM Pack| $35.00
portable cassette recorder.) I - — —— Card No. l
® Mains adaptor of 600 rhA ggapg‘;"'ﬂ&s'de California TOTAL
at 9VDC nominal Exp. Date
unregulated. ———
® FREE course in BASIC Name -
programming and user l I
i Address
City State Zip
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RADIO-ELECTRONICS

£

POWER AMP KIT
Dynamic Bias Class A" circuit design makes this
unit unique in its class. Crystal clear, 100 watts
power output will satisty the most picky fans. A per-
fect combination with the TA-1020 low T.I.M. ste-
reop pre-amp.
Specifications:
00ut5pul ower: 100W RMS into 8-ohm
125W RMS into 4-ohm
[ Fre(buency response: 10Hz - 100 KHz
® T.H.D. less than 0.008%
® S/N ratio: better than 80dB
® Input sensitivity: IV max.
® Power Supply: +40V @ 5 amp
® One channel

TA-1000 KIT
$51.95

Power
transformer
$18.00 each

REGULATED VARIABLE
D.C. POWER SUPPLY KIT

Uses UA723 1.C. and 2N3055 power transistor as
regulator. Output voltages can be adjusted from 0~30V
at an internal resistance of less than 0.005 ohm; ripple
and noise less than 1 MV; with built on board LED and
audible overtoad indicator. Kit comes with P.C. board; a!l
etectronic components, transformer; connectors; 2 panel
meters for vottage and amp; a professional look metal
cabinet and instructions.

Model TR-88A 0~15V D.C. 3 amp

Model TR-88B 0~30V D.C. 2 amp

$59.50 %

per kit
51 WHISTLE ACTIVATED
32 SWITCH BOARD

All boards are pre-assembled and tested. Your whistle to
its FET condenser microphone from a distance, as far as
30 feet away (sensitivity can be easily adjusted) will
turn the switch on, then latched you whistte to it again
then it furns off. Ideal for remote control toys, electrical
appliance such as lights, coffee pots, TV, Hi-Fi, radio or
other projects. Unit w%sion 9v D.C.

Model 968
$4.50 each

CONDENSER MICROPHONE ‘

Specificatlon:

Sensitivity: — 65dB = 3db

FEQ. Response: 50 Hz 8 KHz
Output Impedance: 1K ohm max.
Polar Pattern: Omni-directional
Power Supply: 1.5V 10V D.C.
Sound Pressure Level: Max. 120dB
EM4RP $2.50 ea. or 2 for $4.50

{NEW MARK 111
9 Steps 4 Colors

LED VU
Stereo level indicator kit with arc-shape display
panel'! -This Mark I LED level indicator is a new
design PC board with an arc-shape 4 colors LED dis-
play {change color from red, yellow, green and the
peak output indicated by rose). The power range is
very large, from —30dB to +5dB. The Mark I1] in-
dicator is applicable to 1 watt - 200 watts amplifier
operating voltage is 3V - 9V DC at max 400 MA. The
circuit uses 10 LEDs per channel. It is very easy to
connect to the amplifier. Just hook up with the
speaker output!
IN KIT FORM $18.50

2 WATT AUDIO AMP

Pre assembled units. All you need is to hook up the
speaker and the volume control. Supply voltage from 9 ~
15V D.C. measures only 2 x 3%", making it good for
portable or discrete applications. Comes with hook up
data.

BUY 2 FOR
$4.99

MARK 1V 15 STEPS
LED POWER LEVEL
INDICATOR KIT

This new stereo level indicator kit consists of 36 4-
color LED (15 per channel) to indicate the sound
level output of your amplifier from —36d8 ~ +3d8.
Comes with a well-designed silk screen printed plas-
tic panel and has a selector switch to allow floating
or gradual output indicating. Power supply is 6~
12V D.C. with THG on board input sensitivity con-
trols. This unit can work with any amplifier from 1W
to 200W!

Kit includes 70 pcs. driver transistors, 38 pcs.
matched 4-color LED, all other electronic compon-
ents, PC board and front panel.

| MARK IV KIT $31.50

MARK YV 15 STEPS
LED POWER OUTPUT
INDICATOR KIT

All functions same as Mark IV but this is with heavy duty
aluminum front plate and case. Can be easily slotinto the
front panel of your auto, truck or boat. Operateson 12V DC.

secemo s b

$41.50 EACH KIT
BATTERY POWERED
FLUORESCENT LANTERN
MODEL 888 R FEATURES
« Circuitry: designed for operation by high
efficient, high power silicon transistor
which enable illumination maintain in aj
standard level even the battery supply
drops to a certain low voltage.
9” 6W cool/daylight miniature fluores-
cent tube.
8 x 1.5V UM-1 (size D) dry cell battery.
Easy sliding door for changing batteries.
- Stainless reflector with wide angle in-
$10.50 EA creasing lumination of the lantern.

30W | 30W STEREO
HYBRID AMPLIFIER KIT

Kit includes 1 PC SANYO STK-043 stereo power amp. |C
j LM 1458 as pre amp. allother electronic parts, PC Board,
® 2/l control pots and special heat sink for hybrid. Power
b transformer not included.
It produces ultra hi-fi
output up to 60 watts (30
watts per channel) yet
gives out less than 0.1%
total harmonic distortion
between 100MHz and
10KHz.

2 LM 380 with Volume Control
Power Suply 6 18V DC
ONLY $6.00 EACH

—F

TWO IN ONE PANEL METER
D.C. VOLTAGE
AND AMP IN ONE

[ D.C. Volts reads 0-50
21, D.C. Amp reads 0-3 .
l Meter case made of btack plastic

with a white scale plate and
glass window.

#8T7-680 $12.50 EACH

spzclgy 0.5” LED
ALARM CLOCK MODULE

ASSEMBLED! NOT A KIT! !
Features: ® 4 digits 0.5” LED Displays ® 12 hours
real time format e 24 hours alarm audio output
* 59 min. countdown timer ® 10 min. snooze control.
IO IR ONLY $7.00 EACH
¥ SPECIAL TRANSFORMER
FOR CLOCK

prpe——ad
—3

CUBO CLOCK CASES

All brand new top quality
plastic cases, originally de
signed for Cubo clocks. Case
comes with top and bottom
cover with a detachable front
red filler for LED readouts.
This can be used for many
projects suchas LED CLOCK,
VUMETER. LIGHT BOX, FREQ.
COUNTER, ETC.

3 Attractive Colors
(white, lime green or orange)

BUY 3 FOR ONLY $2.50

TV GAME BOARD
PLAYS 4 GAMES: TENNIS; HOCKEY; HANDBALL
AND JAI-ALAI
All boards complete with all parts ready to play. Requires
6C size batteries and a smatl speaker for sound effects.

& The boards were surplus from a famous game manufac-

turer. They will play on ail US standard black and white

or color TV sets.

Regular price for these games were $39.50 each
OUR PRICE ONLY $6.50 EACH

TENNIS JAL-ALAT

PART #57456 HOCKEY HANDBALL

MULTI-FINS HEAT SINK

Ideal for high power output.

Holes predrilled for 1 to 3

transistor. Made of aluminum
- with ten radiating fins,

e
\ 2 FOR $4.50

PROFESSIONAL FM

WIRELESS MICROPHONE
TECT model WEM-16 is a factory assembled FM wire-
less microphone powered by an AA size battery.
Transmits in the range of 88-108MHz with 3 transis-
tor circuits and an omni-directional electric conden-
ser. Element built-in plastic tube type case; mike is
6%” long. With a standard FM radio, can be heard
anywhere on a one-acre lot; sound quality was

judged very good. - := _

$16.50
FOR ‘BOX’ BUILDERS

Pre-Drilied PC Board
Tolriod Coits (Set of 4)
Multi Turn Trim-Pots 10K ohm
Trimmer Capacitor 6-35pF
MC1358 $ 2.50
MC1350 $ 200
MC1330 $ 350 LM340T-15
NE565
We also have transformer, capacitors set, resistors
set antenna transformer. Please call for price.
LCD CLOCK MODULE!
- 0.5” LCD 4 digits display « X'tal controlled cir-
cuits - D.C. powered (1.5V battery) - 12 hr. or 24 hr.
display » 24 hr. alarm set - 60 min. countdown timer
* On board dual back-up lights < Dual time zone dis-

play + Stop watch function.

NIC1200 (12 hr)  ON SALE
NIC2400 (24 hr) $16.99 EACH

SANYO UHF

VARACTOR TUNER

For UHF CH 14 ~83
Tuning voltage + 1V ~+ 28V/D.C. Input impedance 75
OHM. I.F. band width 7~16 MHZ. Noise figure 11.5 dB
MAX. Size 2%" x 1" x %"’ Supply voltage 15V D.C.
Sound |.F. = 58.0 MHZ. Video I.F. = 62.5 MHZ

All units are brand new
from Sanyo.

MODEL 115-B-405A
$35.00 EACH
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FLUORESCENT LIGHT

DRIVER KIT
12V DC POWERED

Lights up 8 ~~15 Watt Fluo-
rescent Light Tubes. ldeal
? for camper, outdoor, auto or
boat. Kit includes high volt-
age coil, power transistor,
| heat sink, all other electro-
Wwith Case Gnly nic parts and PC Board, light

$6.50 Per Kit tube not included!

BATTERIES

PK/$10.00 NICKEL CADMIUM

2 PKS/$19.00

ILLUSTRATED
LESS COVER

Output: 3.6 Voits @ 3.0 Amp/Hour. Consists of three each,
1.2 Volt "'0"" size Nickel Cadmium Cells stacked and plastic
film encapsulated. Tabs are provided at each end for elec-
trical connections. The individual cells can be cut apart if
desired. Rated recharge rate is 30 mA, 14-18 hours. Size:
1%"” dia. x 7" long. New. Shpg. Wt. each pack, 1 Ib.

REGULATED DUAL

VOLTAGE SUPPLY KIT
S24) 30v DC 800 MA adjustable, fully regulated
by Fairchild 78MG and 79MG voltage regulator |.C.

Kit includes all electro-

: — nic parts, filter capaci-
aft-=1 tors, I.C., heat sinks
and P.C. board.
$12.50 PER KIT

SUPER FM WIRELESS
MIC KIT — MARK 1l

This new designed circuit uses high
FEQ. FET transistors with 2 stages
pre amp. Transmits FM Range (88-
120 MHz) up to 2 blocks away and
with the ultra sensitive condenser
] microphone that comes with the kit,
=7 allows you to pick up any sound
within 15 ft, away! Kit includes all
FMC-105 electronic parts, OSC coils, and P.C.
$11.50 PER KIT Board. Power supply 9V D.C.

9V RECHARGEABLE

NI-CD BATTERY
Replace all 006P type 9V battery

Model: GC9
BRAND NEW $4.50 EACH

J SPECIAL SALE

AA SIZE NI-CD SPECIAL SAL
RECHARGEABLE BATTERIES

LIMITED QUANTITY AVAILABLE

PRESS-A-LIGHT SELF

GENFRATED FLASHLIGHT §

EXCLUSIVE!! $3.95ea  Never worry about battery,
Model F-179

because it has none! Easy
to carry in pocket and handy
to use. Ideal for emergency
light. 1t generates its own
electricity by squeezing grip
lever. Put one in your car,

boat, camper or home. You
dor—~mmagz " may need it some time!

NI-CD BATTERY SALE
4 AA Pack 450 MA/HR
$3.50 PER PACK

d 12V Pack 450 MZ/HR Size 3" x 1" x 2"
All above batteries are used but late date

$8.00 PER PACK
code and we guarantee o take back all bad ones for exchange.

ELECTRONIC DUAL
SPEAKER PROTECTOR

Cut off when circuit is shorted
or over load to protect your

amplifier as well as your §

& speakers. A must for OCL
. circuits.

KIT FORM
$8.75 EA,

GELCELLG6V9AMP/HR
SEALED LEAD ACID
RECHARGEABLE
BATTERY

Sealed construction permits this battery
to be operated in any position. Recharge
y rate 2.15 ampmax. for 14-16 hours. All

brand new. Limited quantities. Size of
battery 4% x 2%" x 5%"

$16.50 each

i
1

' 4
hoy
W

CRYSTAL CONTROLLED
No FCC license WIRELESS
LhT MICROPHONE

OUR PRICE

$49.50 SYSTEM
ADDITIONAL Transmitier: FET mic for flat 3018
MIRCOPHONE KHz response extea controlled 49 MHz
(TRANSMITTER) AM Band for dnift-free performance
AVAILABLE 100 MW output (range approx. %
AT $28.00 EACH mile) for reliable long range trans
mission. Powered by a 9V radio

batlery (included)
Receiver: Extra controlled locks
on 49 MHz transmitter signal
{ . Withonpanel VU meter monitors
Ihe signaistrength
!l._ ‘—-—-_-_ trom the micro-
MURA WMS-4D phone. Standard
phone jack outlet connection to a P.A. or other phone
input. 9V battery inctuded. This professionat set is ideal
for on stage, in fieid. church, in house or outdoor use.

SFISHER” 30 WATT
STEREO AMP
MAIN AMP (15W x 2)

b Kit includes 2 pcs. Fisher PA

ELECTRONIC PIN BALL

MACHINE
That sounds and plays like the
- real thing. All units are brand
he* new but without the case Func-
- A tions of the game include double
. flipper control, kicker control, 1-
4 players, 3 speed ball control,
tilt switch, automatic score, extra
bonus cave and many more. All
solid stale with LED panel, no
moving parts. Requires 9V bat-
tery to operate, speaker not
included.
A perfect gift for yourself or friends.
SPECIAL $8.99 EACH
SPEAKER $1.25 EACH

POWER SUPPLY KIT
0-30V D.C. REGULATED

Uses UA723 and ZN3055 Power

TR output can be adjusted from

0-30V, 2 AMP. Complete with PC

board and all electronic parts.

Transformer for Power Supply 0-30 Power Supply

2 AMP 24V x 2 $8.50 $10.50 each

FLASHER LED
Unique design combines a jumbo red LED with an iC
flasher chip in one package. Operates directly from
5V-7V DC. No dropping resistor neded. Pulse rate
3Hz @ 5V 20mA.

2 for $2.20 = )
BIPOLAR LED RED/GREEN

2 colors In one LED, green and red, changes color
when reverse voltage supplv. Amazing'
2 FOR $2.20

F 301 Hybrid IC all electronic parts
with PC Board. Power supply &
LBV DC h(nKo’I: ilr’}cludegg.B)P\o/w'er
Super 8u and with (KF 1% =+ . Volt-
only s18.50  30¢ Gain 330B. 20Hz - 20KHz.
SPACE WAR SOUND
GENERATOR BOARD
® Brand new pr bied module
= for a toy factory. The board gives
4 % out b different selectable space
= sound with LED light effect. Sounds
include UFO take-off, space gun blast, wave, and space
chime. 7 LED on the board will work with the sound.
Requires 9V battery to operate. Speaker not included.
SPECIAL $3.99 EACH SPEAKER 81.25 EACH
ELECTRONIC PIEZO
BEEP BUZZER
Unigue surplus % Dia. piezo ceramic
disc on circuit board gives a distinct
high freq. buzz. Unit contains an I.C., 2
caps, 6 resistors and is already preas-
sembled. Requires 9V battery tooperate.
SPECIAL 2 FOR $2.99
2 BIT COUNTER, WARBLE
PULSE ALARM BOARD
. This new assembly easily converts
> 10 a counter, stop watch, warble
and pulse alarm generator by add-
ing a few components. We supply

the data and typical appiications. 4

Requires 9V battery to operate.
SPECIAL 2 FOR $1.99

ULTRASONIC
3; SWITCH KIT

Kit includes the Ultra Sonic Transducers, 2 PC Boards
for transmitter and receiver. All electronic parts and
instructions. Easy to build and a lot of uses such as
remote control for TV, garage door, alarm system or
counter. Unit operates by 9-12 DC. $15.5

ELECTRONIC SWITCH KIT

CONDENSER TYPE

Touch On Touch Off

uses 7473 1.C. and
12V relay

$5.50 each

1 WATT AUDIO AMP/~

All parts are pre-assembled on a ,5 :

TOUCH TONE TYPE
SLIM TELEPHONE
KEY PAD

Weather proof plastic one piece key-
tops. Key numbers from 1-0. All switches
momentary. Open one side not connected

KEV 130 one side common.  $3 50 EACH

AUDIO OUTPUT dB METER

Meter made of cfear plastic
with a silver white face plate.
Scale reads from —~20 +3dB.
Meter atso comes with an
internal dial light.
MODEL: 6F-3

$6.50 EACH

SOUND ACTIVATED SWITCH

All parts completed on a PC Board
SCR will turn on relay, buzzer cr
trigger other circuit for 2 - 10 sec.
(adjustable). ldeal for use as door
alarm, sound controlled toys and
many other projects. Supply voltage
$1.75ea. 48V VD 2 tor $3.00

mini PC Board. Supply Voitage 6
9V D.C. SPECIAL PRICE $1.95 ea.
LOW TIM DC STEREO
PRE-AMP KIT TA-10 20

Incorporates brand-new D.C. design that gives a

j frequency response from OHz — 100KHz =+0.5dB!

Added features like tone defeat and loudness control
let you tailor your own frequency supplies to eli-
minate power fluctuation!

Specifications: * T.H.D. less than .005% < T.I.M.
tess than .005% - Frequency response: DC to 100KHz
+0.5dB + RIAA deviation: %0.2dB - S/N ratio: bet-
ter than 70dB - Sensitivity. Phono 2MV 47K/Aux.
100MV 100K < Qutput level: 1.3V « Max. output: 15V
« Tone control: bass +10dB 50Hz/treble *+10dB
@ 15Hz + Power supply: +24 0.5A

Kit comes with regulated power supp Y, all you need
is a 48V C.T. transformer @ 0.5A.

ONLY $44.50

X'former

$4.50 ea.

\VI) FORMULA INTERNATIONAL INC.

Send $1.00
For Detaned

smPPmt‘. AND HANDL|NG CHARGES

Catalogue

Minimum Order 0.00/Cal Residents Add ales Tax
“ Phone Orders Acceptad on Visa or MC ONLY. NO €.0.0./Store Haurs 10-7 Man. thru Sat.
|!60] CRENSHAW BLVD., HAWTHORNE, CA 30230

g

HONE1{213) 973 <1821 ¢ (213} 6793162
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Look at this fantastic D N T
offer from Poly Paks!! F
BUY SEVEN JUMBO PAKS . ORGET
AND CHOOSE TWO FREE!!

All JUMBO PAKS PRICED AT $2.99 ea.
Indicate your free JUMBO PAKS with letter “F"

____400-PRE-FORMED ¥: WATTERS, popular values, some 5 & 10%ers, . ...... .(#6246)
____50-UPRIGHT ELECTROS. 100%, assorted values & voltages, marked. . (#3226)
____75-CABLE TIES, 4“ non-stip white plastic, like Ty-wrap, .. . . .. .(#5218)
____50-MINt POTS, pc style, single turn, assorted values.. .. (#3345)
____150-PC. CAPACITOR SPECIAL, asst. mylars, polys, mlcas, etc. 100% good. . . (#6264)

__ 175-v% WATT RESISTORS, asstd. carbons, carbo-fltms, some 5%ers.. . .. ... (¥5797A)
125-POLYSTYRENE CAPS, assorted types, styles & sizes, ali good,.. .. .. ... (#2729)
__SURPRISE PAK Assortment of IC's, caps, pots and parts of every description (#6648)
____175-HALF WATTERS, 100% color coded resistors, asst. values,. .. ...... ... (#3046)
____175-MOLEX SOCKETS, “on a strip”, make your own pc sockets,. . ... ... .. ..
____400-PREFORMED ' WATTERS, assorted values, precut for PC appl.. .. .. (#6622)
24-MIN|-BULBS, ASST. VOLTAGES & base styles, some colored., =N . (#6757)
____125.LONG LEAD DISC, prime, marked caps, assorted material.. . (#2598)
_50-SLIDE SWITCHES, various shapes, sizes andtypes . ................... (#2726)
___25-MICRO MINI REED SWITCHES, 1* long, for atarms, relay sysiems, etc.... (#6263)
____50-THERMISTORS, various types & styles, neg. coetticient, 100% . N .(#4089)
_100-DTL IC's, mostly dual JK flip tlops, marked, 106% prime, . .. ............ (#6444)
— 200-PRE:FORMED DISCS, caps wi/leads tor PC use, mixed values, cees .. -(#2605)
___40-TRANSISTOR SOCKETS, assortment may inciude; TO-18,5,66, 3, etc. ... ..(#3845)
_50-AXIAL ELECTROS, asst. values, volts, sizes, what a buy! ...... .. ....(#3227)
" 100-PLESSY CAPS, ceramlic blocks in assorted sizes & vlues, . .(#6221)
____3-WATCH GUTS, 5-tunction, LED style, assorted sizes, untested . . . . .. .(#6287)
__ 6-TIME DELAYS, solid state, asst. from 450 mSecto8Sec. ........... .. (#6758) USE
_—_ 65-PLASTIC TRANSISTORS, untested, to-92, asst. types. . . .. -{#2604)
____50-TRANSISTOR ELECTROLYTICS, epoxy encapsulated, asst. values . A{#2747)
__ 20-SLIDE VOLUME CONTROLS, various values & types, for Hi-Fi, etc. ... .(#3057)
___500.PC.-HARDWARE SURPRISE, (approx.) 1 Ib. asst. screws, washers, etc.. . .(#6271) YOUR
____100-POWER RESISTORS, 3to 7 powerresistors, . ...................... .(#6281)
___100-2 WATT RESISTORS, assorted carbons, films etc. some 5%ers, .. .. ... .(#6238)
___10-NE-2 BULBS, wireslstors, neon, plugs right into 110VAC. - ... -(#6620) READER
6 VOLT 9 AH. LED BAR GRAPH DISPLAY
.
RECHARGEABLE |3 s miemmeni o mos o SERVICE
SOLID-GEL |" St St i oo™
R Uit consiats of 10 brignt Red LED's ericas: | - I
* Sate, High Impact Polystyrane Case ERY IR e I \E CA RD

* System Consists of Fully Gelled Lead
Diloxide Electrolyte

o5 $5.98ea.

ry appeopriate tor In-
* Top Mounted Spade Terminals o lcsti m;;;g'" e omer 2 tor $11.
Cat. No.6790  $15.09  Qty. W] P Cat. No. 6922 Qty. £]
ULTRASONIC TRANSDUCER SET S
“BLOCK” = 3
® Build burgl: |
S Siam e e g g
ransmitting transducer
g g,,fL,V:C, S LA o e $10. persat Qty. [
1 _‘ DEEPI :v.\oum-d vlm.n.nlty anywhars A
s 75'cruon g::'LE: - oyt evervenea " §19.5010r 2sets Qty. C]
Cat. No. 6876 [Transmilling transducer onty.
$11.88 2523 ary.[] Cat. No.6951 85, Qty.L

TOXIC GAS TRANSDUCER. - A
® Indispensable In Trallers & Motor Homes PA N A VISE ‘\% / FO r
@ * Ideal Blige Monitor For Boats! WO R K

The Figsro Toxic Gas Sensor utllized advanced semiconduc 3
technology to provide detection. and subssqusnt waming of ot e
ases UCh 80 carbon monoxide. methane. neturdl gases, LPG. - .

Botane. ste. Long Lils [ Sol Ty CasmaH Retiaoilly, and compact
dimensions (only §8° uiree # slabil izad 5V heater PANAVISE Hits. turns, and rotates One

R ‘et vonage = -a:-odmg volts. Fomn with Quick tum ol the control knob and you
complate specs and nookup instructons. Srder Tods ONLY securely position your work exactly whare

it

$7.95¢a. 2for$c185':0';o. i aty. []] $29.95 Cat. No. 6434 aty.[] .
ELECTRONIC COMPUTER
MOTAOMROLA GAME BOARD é‘- serVIce

% N & Frea Cave With Every Purchass ,,!\r
AUTO RADIO EipEte @ g
S e Uopiot mase Cri: e o =
IR SUSE ARSI R BT S S | ¢ B e RO RO
nobs lor; Ly L TUNING NSIMON
£3 wml 2 on atraclve BACE facapiste Wi chrome-colorsd tim. | £, SRR RN STEN, | TS
Aequires 12 VOC, Neg Gnd.. 4 10 8 ohm speahers. . - " .

$16.88  cat. No. 6920 Oty.D $28;:,9,1§?' Cat. No. 6913 Qty.D USE

POLY PAR/ ool

R S.LYNNFIELD, MA. 01940 ZIP
Total Amount of Order $ ¥
INCLUDE SHIPPING AND HANDLING: U.S., ADD $3; FOREIGN, ADD $7. c OD E
MASS. RES. ADD 5% SALES TAX.
NAME
ADDRESS
CITY

STATE 2P on
Enclosed is [0 CHECK, [ MONEY ORDER
Charge my (0 MASTERCARD [J VISA II

ACCT. # EXP. DATE _
|

Order By Phone 1-617-245-3828

ORDERING INSTRUCTIONS @ indicate quantity on line or box near item
desired ® Complete coupon section ® Cut out Ad and mail to Poly Paks, Inc.

M Send me your FREE catalog

RADIO-ELECTRONICS
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MARKET CENTER

RF & video cables made to order. Write THE
CABLE FACTORY, 4313 7th St. N.E., Minneapol-
is, MN 55421 for information

FOR SALE

SCANNER/monitor accessories—kits and facto-
ry assembled. Free catalog. CAPRI ELECTRON-
ICS, Route 1R, Canon, GA 30520

RF power transistors—tubes—special parts for
“ham” linears. MRF454 $17.00, MRF455A
$14.00, 8950 $9.00, 6LF6 $5.50, catalog and
cross-reference help available. COD—Visa/MC.
WESTCOM 1320 Grand, San Marcos, CA 92069.
(714) 744-0728

RESTORE old radios or TV's to operating condi-
tion! Tired of searching for servicing information?
Sams library of manufacturer’s data for old
radios dates to 1920. Photofact 1981 Index lists
available service data for over 110,000 TV's. Auto
Radios, CB's, and more. Send $2.50 plus 50¢
shipping to: HOWARD W. SAMS CO., Dept
X0108, 4300 W. 62nd St. Indianapolis, IN 46268.

BUILD your own complete 2300 MHz microwave
antenna system with our fully guaranteed plans.
Send $2.00 to AMA, 45 Madrid Plaza, Mesa, AZ,
85201, Dept. SS-14.

MICROWAVE television! Complete systems and
new publication available. Informative catalog
on microwave and other television products
$2.00 (refundable). ABEX, P.O. Box 26601-RM,
San Francisco, CA 94126

LASER handbook with burning, cutting, Ruby
Reds, Co’s, complete plans, books, and parts.
Send $4.00 to FAMCO, dept re, box 1902,
Rochester, NH 03867

RECONDITIONED test equipment. $1.00 for cat-
alog—JAMES WALTER TEST EQUIPMENT,
2697 Nickel, San Pablo, CA 94806

cHEMICAL_S—, apparatus, project books, wide se-
lection. Catalog $1.00 send to: PIONEER Ltd.
Ind, 14a Hughey St., Nashua, NH 03060

COMPLETE line of microwave television con-
verters and accessories to suit your needs. Con-
verters have a one year warranty backed by a 3
year reputation. Call or write for complete specifi-
cations and pricing, dealer inquiries invited.
TRITON MARKETING, 1933 Rockaway Parkway,
Brooklyn, NY 11236. (212) 531-8004

RESISTORS YW, AW 5% carbon films 3¢ ea. No
minimums. 1% metal films. Send for details. Bulk
pricing available. JR INDUSTRIES, 5834-C Swan-
creek, Toledo, OH 43614

SUPER savings gel-cell rechargeable battery 6
volts at 7.5 amp-hr. 6 X 3% X 2”. $10.00 plus
$2.50 postage and handling. Limited quantities.
IN-X-SALES, Box 222, Medford, MA 02155

FREE Discount electronics catalog. Over 4% mil-
lion satisfied customers! Low low prices on LC’s,
LED's, readouts, computer peripherals, audio
components, solar products and much much
more. POLY PAKS, Box 942 REC, Lynnfield, MA
01940

PICTURE tube rebuilding equipment— we seli
and buy new and used equipment. Free training.
ATOL TELEVISION, 6425 Irving Park, Chicago, IL
60634, Phone 312-545-6667

DELTA capacitive discharge ignitions. New, ful-
ly assembled, factory guaranteed. MK10B,
$43.50. MK10C, $45.88. Tristar T-500, $41.00.
PPD. Domestic, Canada. SIEVERTS ELEC-
TRONICS, POB 171 W. CAmpton, NH 03228

TELEPHONE or office bugged? Latest detectio—n
equipment finds out fast. Free literature. CLIF-
TON, Box 220-M, Miami, FL 33168

WORLD’S first solar FM/AM radio. Portable fea-
tures top quality American solar cells. Accommo-
dates optional AAA batteries for sunless days.
Separate sensitive circuitry for sun/battery use.
$72.50 postpaid. SHERIDAN ENTERPRISES,
2545 Greeley, Evanston. IL 60201

FORMER TV tech liquidating tubes, parts, equip-
ment, etc. in one cheap lot. JIM HURD, 56 St.
Timothy Court, Danville, CA 94526

RF spectrum analyzer, ASL model 8622, 10 to
1,000 MHz, 3-inch CRT, manual and application
notes, weight 22 Ibs. Excellent condition. $895.
M.W. ROBERTS, 3694 East Tompkins, Las Ve-
gas, Nevada 89121. 702-451-3517.




Radio Shack is America’s Parts Place

No Minimum Order! No Waiting! Low Prices!

Low-Priced Precision TV RF Modulator Board 20-Range LCD Multimeter
Wire-Wrapping Tool gy O

IT]F saar Yy
y R ‘ I - 95
,,/*""/', —:—_’/’:z' \-" a1 .‘ S |
— A1 y
Long-Lite 95 A (" « 10-Meg Input
Steel Bit » Automatic
This balanced 42" all-metal tool speeds o Zero-Adjust
wiring of IC projects. It stlripsl. évraps, and g & Polarity
unwraps 30-gauge wire. Includes an easy- i .
to-use stripper that stores in the handie. Prewired RF Module 95
2TEN5T0H - gl e s el 595 °Ch.2or 3 Output
w e 50-ft. Accepts b&w or color video, 30-15,000 Hz
%&r(‘.?;arug Color | Cat.No. | gpooj | audio. With Ingtructions, labeled and drilled
|

i switch. PARTS EXTRA — all available at Radio
R Sreck. 277-122 ... ©.16.95
. Shown built with recommended parts

b e) Red 578-501 2.39 board, parts list, RF module and antenna
¢

Resistor Packs | Quad BiFET Op-Amp [ DPDT Switch Carry Case

, e ° ¥
.e:Q#"‘ 34 /°090ﬁ- { 6?25153
100-Plece )99 999 LT[ 5% 2

Easy-to-read 0.4"-tall liquid crystal display with
convenient low-battery and over-range indlcators.
Assortments Each 13V/uS Slew Rate | Compact lever-
type with contacts

Measures up to 500VAC in 4 ranges; 1000VDC
in 4 ranges; 200 mA AC and DC currentin 3

Great buy — keep a pack on hand! . -Noi i r ranges each; 20 megohms resistance in 6 ranges.
The most asked for values. ,T,,Ltgf,fﬁwi"omg};"aﬁ T;n g)g\t/s ;aztgeAﬁé\ ?J!ounts w Size: 6%ax3%x 1% Leads and manual included.
14W-10%. 271-306 Pkg. 100/2.99 | supply. 14-pin DIP. in 7" hole. W Requires 9V battery or AC adapter. 22-198 .79.95
VaW-5%. 271-308 Pkg. 100/2.99 | 276-1714 ... ... ...... 2.99 | 275-259 Sale 2.09 AC Adapter. U.L. listed. 273-1431 ........ .. 4.95
6-Amp Triacs Card Connector Metal-Film Micronta®Precision
e 99¢ 17%E Capacitors Panel Meters
- Off! how & RPN
For lamp dimmers, heat ele- * V- ; y ¢
ment contral, AG switching Reg. 5.95 40-pin insutation 95
and more. T0O-220 cases. 95 displacement type for
200V, 276-1001 ... ..99¢ 4 dioptal boards. Each | -
400V. 276-1000 o119 276-1558 . .. Sale 4.95 250WVDC. Aluminum deposited Each
a a 3 mylar for ultra-low leakage. Epoxy
Micro Test Clips Quad Timer IC dipped for stabilty. .
r E Cat. No Eaon These top-quality meters allow
NEW' | % - g you to monitor critical circuits.
H 149 i 33 ° h 01 272-1051 .39 Seature e:?sy-to-read fa;:es and
.047 272-1052 .49 ‘Arsonval movements for +5%
Package of 2 J| off! A 2721053 | .59 accuracy, full scale. Require 17"
Insulated push-type—ideal for 22 272-1058 .69 mounting hole.
testing components on 1 Reg. 2.99 Type 558. Four type & 2721054 79 0-50 A DC. 270-1751 ....8.95
crowgled boards. One red 99 555 timers in a single 1.0 272-1055 -89 0-1 mA DC. 270-1752 .....8.95
one black. 1 16-pin DIP. —=— . .
270-370 .. ... Pkg. of 2/1.49 276-1742 ... Sale 1.99 Mini Amp with Built-In Speaker
12VDC Reed Relay (16K Hobby y
‘u RAM i |
ony Q¢ V [ Cut®8 11 95 |
DPST. Encapsulated / { ‘ Reg. 13.95 4116 Dynamic RAM. -
ty?edvgtgAP tqigg\.ﬂ(\)gngaﬁts ﬂ 95 100% prime. Our
rated 0.5A a 1 Vx lowest price ever! « 200 mW Output
Yiexhs! 275-229 .. . 139¢ 5 s

276-2505 . . . Sale 5.95 «1mV Sensltlvlty
Voltage Regulator |Mercury Switch A -10f010000Hz |

. Response — —
99 4 TN 1 419 e
\ 1 y, NEw This compact, integrated-circuit amplifier with built-in speaker is ideal
i o | for use with a telephone pickup coil, a microphone or electric guitar.
; f iEoit . Use it as an intercom, the audio stage of a receiver project—or add &
tggg;’é Agi)utsgaflgA “ Egéorac{gaesﬂr:tu%téSSVF:\SCT Wi?e probe and it becomes a handy signal tracer! Has volume control with
output 70-3 case leads. Style may vary i on/off switch, " jacks for input and external speaker or earphone. 2%5x
276-1777 "499 1.2 to 37VDC 275_0'27 ..... : 1.19 37%x1%" molded case. Requires one 9V battery. 277-1008 ... ... 1135
® =
Start Your Next Project at The Shack® Rad lo ’haek z
A DIVISION OF TANDY CORPORATION - FORT WORTH, TEXAS 76102 g;t?
Retail prices-may vary at individual stores and dealers OVER 8000 LOCATIONS WORLDWIDE -
CIRCLE 10 ON FREE INFORMATION CARD 97
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RADIO-ELECTRONICS

©
(-]

The Vista V300 Printer

2 CFS prmtsgmvo

WORD IN 8"
FLOPPY-DISK ENCLOSURES

THE VISTA V-1000 FLOM DOSK ORIVE SUBSYSTEM

Price. Starting as low as $1199.00
Songe b

-
V200 E-20
V200 E-22

400 119900
154900

152400

Contrntes  Baagm
20me  2ms
Swge Hear
2 Pme

800
800

251

V200 E-30 I0me 32w

prowiad @ @ ex¥a clurgs (0 extens dioes) @ Desk o rach moUrGat @ Fmre P

Sge Head
V200 E-32 12 MEG ) Dewe
Doutie Heag

st @ Drves cul otk esey WD B MELewY

CABMET......... Y]
CABINET wen 2) srgi st crves (e pousr gty & cotier $1 505
CABMIET wen 12) anve suimc e (rckaing cower sy & catie) - $2295

#* Bank Selectable % Uses 4116 200 ns.

* Write Pro'ec( Low ¥ Power 8vDC. £16VDC

* Phantom Nf-mcgg * Up to 4 MH2

Expando 64 Kit (4116) Assem. & Tested Add $50.
16K 3249 Q0 48K $435.00

5%" DISK

NOW SAVE ON
TRS 80 ADD-ON

ONLY $299.00

-29.95 2 f08 279.00 .
.39.95

B4K
$39.95 TRS-80/APPLE $39.95
MEMORY EXPANSION KITS.
4116’s, 16K (200/250 ns.}
8 pcs for 839.95
l 6 K wiinstructions & jumpers HAM
Call For Volume Pricing

2 DRIVE CABLE.. * Speciail TRS80 Schematic $ 4.95
4 DRIVE CABLE . * Expansion Interface Schematic .. § 4.95
# Expansion Interface Connector. 7.95

MINIATURE COMPUTER

Ei E I A COMPLETE
Kro* COMPUTER

280
e K KIT.........149.00
2KKIT. .. 169.00

Manuat ..

Mode! 737

® Centronics complete printer

® The 737 has everything. Check
and compare the features.

® New low price

ATTENTION VIDEO HOBBYISTS
# BOX BUILDERS
# USE AS REMOTE TUNER/TIMER
#* FULL SCHEMATICS AVAILABLE
* FOR ONLY $5.90! - FREE W/PURCHASE

16Y 4MMz Kit

6K 4MHz AST

22K 4MHL.

Baso Board .
hn&-m-ulummn—noo 8

BASE II PRINTER ‘io

=22
# 60 Lines Per Minute
® 115/230 VAC. 50

A Recent Special Purchase Allows Us To Present The Fallowing

NEW. UNUSED COMPONENTS
The Magazvex Video Casssite Necorder
1 UNPNNV Tuw M wath al knobs.
ALL FOR

2 Riumun-nnmnvmmns

Chasves 3 or d Outat
3 Durtal Clock Mae ¢ AMTPM Fiocescen
Readnf {
4300 Onn I 75 Onm Matchig
DISK SUBSYST‘EM
Siamens FDD 120-8 (2} VISTA Flopoy Contrak
ler (S-100), Case. Power Supply & Cable CP/M
Disk ooommq smom REEAE Yuled
Walut Wood S:
CET e m)m S PGS 01 nm mu
Ul

Column
Impact Printer

® Set-Test swcn

WITH ALL OPTIONS ACP PRICE 3699.00

100 M- Terminal Screen BuHar (1920 Chat |
Option *S™ High Speed Paper Advance & Graphics
Option *T" Tractor Feed.

UV “Eprom’’ Eraser
Model UVs-11E $60.95
Holds 4 Eprom’s at a time
Backed by 45 years
expenence
Model 5-527... $325.00
Protessional Industnial Mode!

$-100 MOTHERBOARD SPECIA
8 slot expandable w/9 conn.

WATANABE MIPLOT

Max pen speec 50 mvsec resokaon 10 mm
fyomaly 05 M task-n character gerenata sies
200 4 dayees of AN KsOUAE aw “BaVve
0w, 2P DD Oe wih SATDY COmMMnS

r

$1195.00,

HUGART DRIVE

BAS01 R
 Special buy while supply lasts

OARDS mmu_ # 8" Dnve with Doubie-Density 8" SIEMENS
18K Aftair mn Oynamic I 6 K ® 90 Day Warcanty D 1208
Assom. & Tosted $119.95 umm.a $95.00 #CHECK OUR fYL:Iss»vv‘gsx PRICING! «
ON

——
ACOUSTIC MODEM
NOVATION CAT'™ 0-300 Baud 1

Bell 103 Answer, Orguoate 89 o5
‘D’ CAT MODEM NOW AVAILABLE
$199.00

FLOPPY DISK D!

Tandom TM100-1 5%™ Digh Drive. .

Shugan Can\uubb Modet FOO-120-8D.
PERSCI Model 277 Dued
WANOO/B#EM!NS 8% DM
MP1 862 5%" Dual. .
WANGO/BIEMENS 282 Dus! b\ﬁ'
WANGO/SIEMENS 82
MP1 01 Doutie Track Dnﬂmv anusmaoh-cn
MP! 92 Doubis Track Density Double Side, 180 Track.

MONITORS

Sanyo 5112CX
Green Phosphor... $279.00

Sanyo 5012 CX
aw. .

9" BW..
SanyovM 12
157 BW
Sanyo 8013

13’ Color
Leedex 12°

6800 MICROMODULE ™ PRICE LIST
MODELNO. * DESCRIFTION
Single Board Microcomputer
Advanced Singie Bd Comp. (6809) 59500
16 S‘o' Molher Board 7500

d Cage
8 Siot Mother Board

INTEL Dafa Book
INTEL MCS 85 Manua

SALE o OSBORNE BOOKS ¢ SALE
Intro to Micros Vot 0

1ntf0 10 Micros Vol |

8080A Programeming.

325.00 6800 progtamiming

upDly
OC input Power Supply

: 80 Programming .
9580 ey REctojBoad X B 1S B Heopeo s sl Bibde)
g1 Anth. Proc/Memary Module 495.00 Vol. it Some Real Support Devices w/Binder
9812 Bunemo Utility Proto Board 49.00 Inteo 1g Micros Vol It
9616 K EPROM/RAM Module 250.00 06
2617 Easu o ramrming Head 50,
9620 16 Channet Paraiet 170 Module  295.00 Intro. 1g Pascal
9622 Senal-Purallel 170 Module 25.00
9627 16X Stahc RAM Module 470ns 395.00 800 SALE
9629 32K Static RAM 450ns 9500 AL EI*ISVBEX(COMRUTER|GOOKSTE/SALE
96294 32K Statc RAM 200ns 89500 Inlra. 10 Pecsonal & Business Compuling 1295
9630 Card Extender 68.00 Murcaprocessors From Ghips 10 SYslems 1295
9840 Mulnpie Programmabie Timer 395.00 Microprocessor Intedacing Techmques
96! 8Channel Duplex Seral /OMod 395 00

Programmung the 6502
6502 Appiicanons Book
CPM Handbook

Contact Closure Mocule
UNPOPULATED BOARDS (Also Availabie)

RETAIL STORES OPEN MON-SAT

TORF 31 1310 ‘8" E Edinger. Santa Ana, CA 92705 Shawrooms, Retul, Warehouse
STORE ».! 674 El Camino Real. Tustin, CA 92660 Specializing in Systems
STORE 73 542 W Trmble Road, San Jase. CA 95131 » (408) 946:7010 —

P.O. Box 17329

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES!

Proven Quallty Factory tested products only.
2, Guaranteed Satisfaction
Call For Special School Discounts

1981 GATALOG NOW AVAILABLE

MICROPROCESSORS
28001 16 bt 10 8Mb $189.00
28002 16 b 10 64K 14300
280 .. w0 10.75
ZB0A 1450
F-B(38501 1695
2650 18.95
CD1802 1395
8080A © 850
80B0A-AMHz2 1995
SALE 8085 14.95
8008-1 14.95
2901. 990
2901 1495
2903 dut (Sresgie 2995
TMS 9900, 49.95
CP1600 3905
6502 1150
65024 1695
IM8100 2995
.............. +1.75
68008 20 MHz 1995
2P 17.95
8035 19.95
8039, 19.95
8755 4395
8748 69.95
37.95

6086 6995
ADVANCED SUPPORT
AM9511 Anth, Processar 17500
9512 Arith Processor 17500
9513 Unw Timing 95
AMZ517 DMA Controller .. 1895

AM519Unwersal Intecrupt .18 95
Z-80 SUPPORT CHIPS
Z80PI0 25 MHz ars
Z80API0 40 MHZ 1295
280CTC 2.5 MHz 875
280ACTC 40 MHz 1295
280-DMA 25 MHz 29.95
Z80ADMA 40 MHz 38595
280-510/0 2.5 MHz 3595
Z80A'SIO/0 40 MHZ 38.40
2805101 25 MHz 3595
280A'SIO/1 4.0 MHz 39.40
28050072 25 MHz 3595
780-510/2 4.0 MHz 39.40
8080/8085 SUPPORT
8155/8156 /O 24.95
8755 170 with Eprom 6495
8202 Dyn Ram Cont. 3495
8205/74S 138 Decoder .295
a2128 01 o 275
8214 Pronty it 525
8216 Bus Driver 275
8224 Ciock Gen 235
62244 (4MH2) 975

.85
BT26 Bus Drver 295
8228 Sys. Conirol 550
8238 Sys. 550
825) Prog. /0 695
8253 lar Tumer 1295
8255 Prog. /O 650
8257 Prog. DMA 1695
8259 Prog Int 17 95
8275 CRT Controiter 4995
8279 Prog Keyboard. 1595

6800 SUPPORT CHIPS

6810 |28:Bﬂam ars
6820 PI 695
8821 A 650
6828 Prionty It 19.95
£834-1 512 1 8 Eprom 1695
6845/HD46505 CAT Cont  39.95
6847 Color CRT 48.95
6850 ACIA 595
6852 Senal Aﬂﬂo!el 595
6860 Mode: 1095
6862 Moduiator 11.95
687|A 1.0MHz 0SC. 2595
695
6830 Bus Dnver 295
MC68468 19.95
88047 2495
SHIFT REGISTER SALE
2504V 1.43 2525 . 149
2507V 1.49 2527 148
2517V .1.49 2528 149
2524y, 149 2529 1.49
2533 .1.49
8502 SUPPORT CHIPS
6520 PIA 7.50
6522 Mull ).95
6530-002 003.004.005 2195
19.95
6551 19.95
PROMS
2708 450 ns
2708-6 650 ns
17024
2732
2716.5V
2716:5V, 12V
2758-5V
520340
5204AQ
IM 5610,
B82St vs 5\2 x8(T8)
825123321 8.

825126 256!
825129 256 x 4 {TS),
825\305|2 x 410G}

748571
NOTE: WE PROGRAM PROMS

CHARACTER GEN.

2513001 (5V} Upper 950
2513-005 (5V) Lowe! 1095
2513-ADM3 {5V} Lower, 1495
MCME57 1 175
MCME571A .75
MCMB574 1450
MCMB575. u 50
MCM 6674. . 495

UARTS/BAUD RATE
TR16028 15V 12v1
AVS101345V 12V
AvSI0UAAT81ZIS 1oV,
AYS1015A/)

TMS 601

IM6403
2350 USRT
16718 Astros.

KEYBOARD ENCODERS
AY52 76
3600
Homss
74C922
7409

Irvine, Callf 92713
Direct Order Lines: (714) 558-8813
(800) 854-8230 or (800) 854-8241

CIRCLE 21 ON FREE INFORMATION CARD

www americanradiohistorv com

STATIC RAMS

24 2598 100
21102 35005 fopLE 10z %
21 ozzsom 102 158 155 115
21 a9 /375 165 3ss
e 295 285 285
21011 290 270 255
2114025005 190451 650 595 550
21141 450ns. (4045] 550 525 4.r8
4044 250 ns. 895 750 690
450ns $95 95 ays
EMMA2004 978 87% 79
EMMa402 798 725 525
AMD91 4078t 1005 1025 928
AMD9130.31 1298 1198 1025
101 195 V75 125
P2125/93425 145ns 1 995 535 825
cota 1w 1 s 735 725
2“ .Om Power 4K S1aic. |995 1895 1695
95 895 50

XMS‘O‘G '|95 1098

DYNAMIC RAMS

41674115 16K (18 Paint 75
4 4995
4115 BRYIB Piny 895
4050 4K 1 1118 Pt 495
4060 4K + 1 (22 Piny a95
AQ96 4R 1 T 16 Ping 395
2104 4K 1§ (18 Pt ars
4027 4K 1 1 (16 Pin) 295
5261 195 Loy ves
s262 195 64K .95
2o 40 o5 798
5280 RAMS 6604 495
3% 1295$159. 95moz +50
SOCKETS
Twirs weap 3 oval
#Pos | Lo Pro Sordenal T Vin_
(] T E LR
14 9 36 59
6 20 a8 62
18 24 59 84
20 29 69| 9
22 24 79 {110
24 8 85 | 120
28 a3 110 [ 149
36 58 125|169
) 60 140 |69

300 Ao

oL.7g7 300 Feo  Camm Ancte
FNDIST 357 R Comm Covese
NDSO1 500 Reg  Cawn Cate (41
NDS03 (500) 500 Aed  Camem Catome
FNDBOTHSI0N 500 Pao  Comm Ancge
FNDS08 500 Red  Camm Aode i+l
FMOSX 500 Green Camen (ava
FNDSS0 500 (range Comm Coverw
FNDBDI(BOCY 800 e Camem Cahae
FHDBD7 610 800 Red
XP5082 T30 600 A1 4 » 7 Mpagecma
HP3082 600 Req 4 a7 Sg Dept AN
#P5082 773 300 Rl Camm
11305 e Arey$al?
1008 270 Ras  Wumenca
LE 270 ey
"t 270 v
MANZA 320 Red
MANIOA 270 A
TANXEY 300 R
UNIEZ 300 e
XANDE) 300 Red

3064 300 Red
XANDOSY 00 Creen
ANIOS2 00 Geeer
XANIS) X0 Goeen
XANOS4 00 Graee
XANJOB! X0 Yeeow
XANE? X0 Yeeoe
ANXBY 00 vewom
NS X0 vesow

Send $2.00 for your copy of the most complete catalog of computer products.
A must for the serious computer user.

FLOPPY DISK 1/O

177101 8”& Minflopgy. . 24.95
uPd372 Nec Fioppy 4995
1781 Dual Floppy 2995
179101 Duai Floppy 36 95
uPd 765 Flogoy 4995
A/D CONVERTERS
8700 8 bt Benary 1350
8701 10 but Binary 2200
87038101 1S 135
9400 Vot 10 Freq Conv 725
8750 3'; Dig1 BCD 1335
140816 6 b 395
140808 8 ot 595
DACOI D 10 A 595
o8 Baan
DAC 100 95
TV CHIPS/ SOUND
AY38500-1 6 Games B/W 95
AY385t5 Color Converter . 295
AY38603 1 Roadrace Game 895
AY38606- | Wipeout Game 9 50

SN76477 Tl Sound Generator
MM5320/21 TV Synch Gen 9.
MM5369 Prescaier

LM 1889 RF Modulator 395
MMS7100 NSC Color TV 695
MM57104 Clock Gen. 375
RF Modulalor w/Audio 895
M&A Modulalor 2995

WAVEFORM GEN.

8038 Function Gen 395
MC402avCO 295
LM566 VCO 195
XR2206 Funclion Generator. 5,25

SHIFT REGISTERS

MM500H Dual25 . 50
MMS056N Dual 256 295
MMS5060N Dual 128 2485
25104 Dual 100 195

2847 Quad 80 a9s
3341 Dual B 4.95
3351 Ao.gFIFO 1795
3357 Quad 80 695
9403 16 x 4 FIFQ 2495
9408 10 B4t Sequencer 9.95
3347 595

CTS DIPSWITCHES

IC SPECIAL PURCHASE

C15206-2 1.75 CTS206-7 175
CTS206-4 1.75 CTS206-8 t95
C1S206-5 1.75 CTS206-9 195
CTS206-8 1.75 CTS206-10 1.95
CONNECTORS (GOLD}
DB25P (RS232) 25
DB25S Female. 375
Hood 126
Set w/Hood Sale $7.50
22/4a WW, S/T, KIM 295
43/86 W/W. 5/T. MOT 850
S0/1C0 $100 Comnecior wiw 495
50/100 5- 100 Connector s 395
NAKED PC
5$-100 Sound Board. $34.95
Z-80 CPU/haca) 3495
A CPU 3495
18K Static RAM (2114). 29.95
32K Static RAM (2114). 39.95
BK Eprom (2708) (2495
1702 Eprom Board. 3000
2708[27‘8 Epaom 3495
Reainme 34.95
ACPPmmﬁﬂ {3MConn).  27.95
Vector BSOO Proto 2220
Vector 8803 11 W ~me 29.9%
ACP Extender w/Conn . 189

LF 13508 JFET Anaiog Mult 8 bt
ICM 7045 Precrson Stoowatcn
CMOS LED Stopwi
1EM 7207 Oac marcr Comtraier
Seven Decade Counter .

iCM 7209 Clock Generator

ICL 7107 3's Dwgt A/D (LED)
MC14433P 3'; Dgit /D Converter
ICL 8211 Votage Reterence
LM 18S0N Ground Fault IC

LM 2900N Quad Ampiiter

LM 297N Freq to Vol Conv
AY-3-3550 4% dign DMM
AY-5-3507 40MH? DVM

MEM 4963 Masler Smoke Detecior
27508 32 » 8 Prom (IM 5600}
G115M 6 channel Mostet

ULN 20034 7 channel Drwer
21014L-4

MCM 14505 64 bt Siatic Ram
MOC 1003 4N28) Opto Coupler
SPX33 Opto Coupler

1H 5045 CMOS Switch DBST.
VA 3045 Trans Array

TR 1402A UART .

MR 1007 Dyn Mem Shit Reg..
5736 Cakc Con Circutt,

5763 Caic. Con Circamt .,
KHBTVD' Dtlo Cucunt
BOBOA 8

52521 32 by 2 Suhc RAM .
8700 CJ 8 Ba
2758 5V-2708 EPROM

4Kx1 Dynamic 22 Pin RAM
6604/VPD 414/4027/2680/MK 4008/
4Kx1 Dynamic 18 Pin
New National Ciock Tip MM 58187
o

LM 387
1488/1489  2/199 LM 3302
MKS014 Caic 31199 LM 4558
LM323K 4 95 RC 4136
MC1372 RC 4131
MMS?Q& ang 2 9‘ COM 502
25 COM 5037
280,126 DACICO

MM5280/VPD 411/C2 IOYITMS 4080/

895
2395
19.85
.750

5
13 Siot Mother Board (WMC) 32 95
9Slot

8 Siot Mother {Expandable) . 34 9 :u 35

Proc-Tecn Bare Boards.  CALL
WMC Floppy PCB 3495
Flogpy PCB

(87 SUGART) .
S100{AY5-8510] Sound Bl .. 34 95
Apole Sound Bd

COMPUTER SPECIALS

NTS!
UST SALE

\sG°

Appie 11 Plus w/16K

PET 2001-16N 295,708
Exidy Sorcerar w/ 16K 1099
Cromemeo Sys it 6990 .6290
Honzon | w/I2K <
Pascal Mcroengine 19951595
P51 1620 Dabia RO 3295 2605
Anadex DP 8000 5. 875,
CentroncsMicroS-1 595 525
oc Q120 5
Taletype Mocel 43 1348,1150.
HIPio! Plotter 1085.
HiPlot Digiizer 795 735
Intertube |l B35, 784,
Alan 800 999. 825
Atan 400 549, 449
Ti9o/a 150 1025.
Leedex 12" Mcndor 168 149
Centroncs 737 995 gos
Trencom T-100 375 349
Trencom T-200 595 525
Sanyo 9° Momtor 220 169,
Sanyo 15” Monor 295 248,
Sanyo 13 Monitor 395,

VERBATIM DISKETTES
100% CERTIFIED ERROR-FREE]

@ 35 TRACKS, OOURLE DEMSITY SIRGLE-DISED 5'

® 404 77 THACK DOUNLE BENSITY ~ SINGLE SI0LD
5 W CEWENT 0 86

Soh Secioned 1RS B0 exc
10 Mow Hard NS Appe et

16 Hie M¥G Veimooks

57
. m mcu DONALE 310N DOUOLE DENSHTY 510

S4 450 MPU
10 Hole War9 BASF WANGCO

San Seqe Desly 3740

S0 Doucte Sceo Doube Density 3740

TPt DESCRIPTION PRICE BOX 10
52501 S Sectorea TRS B % 2995
52510 10 e Ha WS Aope el 82995
52516 16 Hve Hard MomoRs N

580

VOLUME DEALER PRICING AVAILABLE
WE ALSO STOCK DYSAN-CALL

SOCKET SPECIALS

14 Pin wiw-20 $ 35
20 Pin wiw-2L 75
18 Pin 31 B
22 Pnwt 15
14 P s 100/12.00
18 An st 100/1300

Cail for volume pncing

TERMS: Use check, M/C, VISA
AMEX, CB. or COD. COD requwes
25% deposit. Charge Orders piease
nchde erpraton date Foregn pay
US Funds Order by ma or
TWX MINIMUM $10 00 ﬁolm L
clude m; 12:0@ 1330¢ 8nd PRONE NO.
SHIPPING. U SA 200 $2.00 for fst
2 103 For surface add 30¢ lor
fonal B For e 80d 708 for a0dr
nonai 1on FOREKGN Add 10% shup-
fung and handing COD's $1 85 extra.
Not responsitie lor typos
ftoms subtect (o pnor ssle We re-
serve nght 10 kmit quantmes. some
Hems sutwect to metal
Retat pacng may vary liom Mad
Orcter. We reserve the nght 10 sub-
stitule manutsciurer.

FOR INTERNATIONAL OROERS
1310 E. Edinger {/14) 953-0bud
SantaAna.CA92705  TWX:910-595-1565




74LS00 s VANCED
74LS0ON 74LS164N 1.

74LSOIN 2a 74LS165N 89 g

74LS02N 28 74LS166N 248 9 l

74LS03N 28 74LS168N 189

74LS04N 39 74LS169N 189

74LS0SN 28 74LStTON 199 0 (8]

74LS08N 39 74LS1T3N 89 C

74L509N 29 74LS17aN 99

7400

SNT400N . SNT4123N
SN7401N SN74125N
SN7402N F SN74126N
SN7403N SN74128N
SN7404N J SN74132N
SN7405N SN74136N
SN7406N E _SN74138N
SN7407N 4 SN74141N

SN7408N B SN74142N, 74LS1ON 2B 74LS175N 9%
SN7409N r SN74143N T7ALS1IN 39 74LS18IN 220
SN7410N SN74144N T74LS12N 39 74LS19ON 1.15 ®
SN741IN : SN74145N 74LS13N 47 74LS191N * 1.15 ' Apple Il 48 K
SNT412N SN7at1aTN 7ALSIAN 125  TALS192N 98 NON-LINEAR SYSTEMS, INC. u
SN7413N 4 SN74128N 74LS15N 39 74LS193N 98 A l ® ll Pl
SN7414N SNT74150N 74LS20N 26 74LS19aN 115 W m ; pp e us
SNT416N SN74151N 74LS21N 38 74LS195N 95
SN7417N E SN74162N 4| N T4LS196N .89 DISK SYSTEM sPEc|AL
SN7420N d SN74153N ;Atgzng gg utgmm :9 DIGITAL Apple Il Plus w/48K Supermod Video Modulator
SN7421IN SN74154N 74LS27N 39 74LS229N 149 MULTIMETER Disk Il w/Controller Integer Based ROM Card.
SN7422N d SNT4155N 74LS28N 3% 74LS240N 195 e oy isk Il w/Controlle! g i
SN7423N SN74156N 74LS30N 26 74LS24IN 1.90 e ACP PRICE $1995.00
SN7425N | SNT4157N 74L832N .39 74LS242N 1.95 9 00
Hi-Sy Senal /0 $1B900  DS65 DigrSector $34800  Integer ROM Card. S18
SNIS20N SNIGASEN DALY 79 igLsepn TOLes e e N0 13000 Aool Grapras Taber 67500 Pt Caie 2195
SNIZZIN  wzagjShTarooN s I R mErasme s = Appesaft 1 Froware 38900 DC Hayes Modem Il 34995 M & R Moduiator 2995
; £ 3 Apole Clock 26300 Do Wwlowoko 8033 9500 Cassefte.. 549
SN7430N SN74162N 74L842N 79 741S247N 1.10 o coneol
noade furc- Intrg) X-10 System 17885  Disk 45900 16X Upgrade Kit 5495
Sy SILEN asan 79 aszen 10l Ao $319.95 19 K10 Convolr 26995 Paal Lang Sysiem 45000 Deskio Pan a0
) Al Musc § 25995  Paratiel Prnter Card 16500 ioopy Controtier
SN7438N ! SN74165N 74LS5IN 26 74LS251N 179 hi 17900
16 Ch Analog Input 24995 Communicatons Card 18900  Heunstcs Speechiad
SNT43N 20 SN74166N rassn g5 rasan 0 B EBBECKIVMI AN [ oo winom 16495 fonesSotwaep 62500 Romois + 16900
SN7440N " SN74167N 74LS55N 35 74LS257N .98 s 4 13 Key Keypad 11995  Corvus 10 Megabyte Orve Supertaker 27900
SN744IN § SN74170N 74LS73N 45  74LS258N 98 Digital Multimeters VisrCalc 12500 462500  Casher
SN7442N SN74172N 74LS74N 59 74LS259N 295 g ~
SN7443N SN74173N 74LS75N 68  74LS260N - 69 STERRL(E D08 MR 6D 00G LT
SN7444N SN74174N 74LS76N 45  74LS261N 249
SN7445N R SNT4175N 74LS78N 65 74LS266N 59

SN7446N 3 SN74176N
SNT447N ) SN74%77N

74L583AN 99 74LS2TAN 175
74LS85N 119  74LS275N 440

W Choce of Modess - The TECH 310 has an above
features 7 funchons 29 ranges pAs 0 268 vk q
acouracy
The TECH 300 has 2 0 5% Voc accuracy 3nd an
the above featres but sethout imsta Onevs ™ '

SN7448N SN74179N 74L586N 45  74LS279N 59 e e e I ro P e
SN7450N g SN741B0N 74LSI0N 75 74LS283N 110 e e ey
i My .
Shrsson SN7a12m TasaoN 75 alseon 19 @ TecasioOqu e 3130 M L0 o Ayt Peckage, » Apole 1l Option C. Saime as
TECH 330 Dignal Mutumerer . $189. 12" B/W Monitor . $3995.00 Ophon A Pius: Disk Il for Apple 111,
SN7454N SN74184N 74LS95N BB 74LS295N 1.10 VC-201 Viny! Carrying Case $10 lentype Thermal Printer . $4785.00
SNT7459N . SN74185N 74LS96EN 98  74L5298N 1.29 (1‘,‘ DC-202 Deluse Carrying Case 524 « Appie Uil Option B Same as
SN7460N SN7a186N 74LS107N 45  74LS324N 175 / HV-211 High Voltage Probe $35 Option A Plus: Disk 1l for . To substitute 128K Apple Il for
SN7470N SN74188N 74LS109N 45  74LSMTN 195 . gl’:‘?a?“m  Frooel) . 23 Apple Il $439500 96K Appie It Add $450.00
SN7472N SN74190N 74LS112N 49  74LS348N 195 ‘/‘ DL-241 Deie Tast Lesa Kit $10
SN7473N SN74191N 74LS113N 49  74LS352N 165 TL-242 Spare Test Leads 36
SN7474N SN74192N 74LS114N 55  74LS353N 165 c
SN7475N SN74193N 74LS122N §5 74LS363N 149 NEW APPLE PRODU Ts
77N Shzsiosn TLS\ZONT L 1S g Tansoos o V|STA @ “APPLE FAN" ~ Cures theamal protser™s om ovecciowded @ DOS 33 Uggrade Xis 23% more siorage ) 16-sector
SN7479N SN74195N 74LS124N 135  74LS386N 89 o 56500
SN7480N SN74196N 7aLS125N 89 74LS367N 73 COMPUTER machines aesgned soecricaly for Aspe 34995 ma
i ® "BIT 37 - New 80 x 24 Video Board kr Appie Completely @ Mountan Hardware Musc Board best yet
SN7481N i SN74197N 74L5126N 89  74LS368N .73 A o i pat-= o $55000
SN7482N . SN74198N 74LS132N 79 74LS373N 275 co“ PANY © “GAR WAND' Rewielt Packard HEDS-3000 Bar Code TG e Y A KA F0m s oruces o)
SN7483N . SN74199N 74LS136N 59 74LS3T4N 275 -~ iertaced 10 Ape $19900 SgPeC nCrease and SUpOnS Standard prnters. Reduced
SN7485N 8 SR 74LS138N 89  74LSA75N 69 APPLE ® “SEC APPLE MT - 8 Channel A/D Interface cmwy Gk handirg AQtonl emor checking
STEHON SN74251N 74LS139N 89 74LS377N 195 assembien and lested 99 50 ImODve mamal Vendo hie expandes 514500
SN7489N : SN74273N 74LS145N 125 74LS3BSN 195 ® “APPLE FORTRAN u 700 @ Pastal Revson Kit Ads execuive ang
SN7490N SN74279N TALS148N 148 74LS3B6N 5 40 c HAH A cTE R APPLE CRYPTEXT o data enceyphon and Channy capaniktes 10 Pascal enworment $6500
SN7491N SN74283N 74LS1SIN 79 74LS390N 195 secunty sag00 * M;-n::-r::w cm:nsmennm sats
SN7492N ] SN74284N 74LS153N 79 74LS393N 195 ® “BUAZ" Graghes Intetace Card by Base 2 515995 o cware o software
SN7493N . SN74285N TALS154N 249  74LS39SN 170 I I PE'AH EAD Bu FFE n ® 8" Drsk Drves or Apgie c‘mm: 008, Two 8" roel ey Aval Soon
SN749aN F SN74290N 7ALSISSN 119 PALSIGIN 295 MODEL 150 s e susoon 8 gm: :n‘now 80 n 24 Viseo Card g:ggg
SN7495N ! SN74296N 74LS156N 99  74LS424N 295 © "MICROMOOEM - DC Haves $31995 o A;"‘ Ty oiansce
SN7496N SN74365N 74LS1S7N 99 74LS668N 175 ® “DIGISECTOR™ Converlz wdeo 1nput o Hr-Fes el 5 engent S
SN7497N . SN74366N 74LS158N 75 74LS6TON 229 graphcs
SN74100N SN74367N 74LS160N 98  BILSISN 199 @ Calitornia Microproducts ° N[Ow Cadon: Coruig SYSERIATRLL.CIOR, $12495
SN74107N SN74368N 7ALSY16IN 1.5  BILSSEN 199 VisiCaic Keypads Numbenc kayped with apace. @ NEW 2.80 Soicard ks APPLE CPW 22 & M BASIC
SN74109N | SN74390N 74LS162N 9a 81LSOTN 199 3p8ce ESC - and - hoys for VisiCake compath 50 32500
SN74116N SN74393N 74LS163N B1LS9EN 199 bility . $16900 © SEC ECHO Ii Spasch Syninesizer 324995
SN74121N SN74490N
C M oS LINEAR
) e ST Y s 95 1 CYBERSTRIRE - Apowe Il versson of Star Raders hom 4 "Batt Barve” — Hr-Res semudaton of Western Guaight
Gog08s 78M6 oy LG Alat: on desk $3495 and Skeel Shoohng Same author as Nasi §2995
5 G20 NG 49 MC] SSSN A0 2 KT Swck Morwet haayaa - He s TrendLreselc $10995 5 “Appe Ton Pammer Puckags™ 30995
35  CDao9s LMI0SH 99 MC1a89N 1.9 e $2995 6 “see 03 Tou KT -
C04099 LMIOBAH 295  LM1496N 89 ESTSESCONTINENTAL SPECIALTIES 7 NEW) Aogee 2.0 CP/M Sonware Calt r Prex
MC14408 LM300H 79 LMISS6N 150
MC14409 (M301CN/H 35 LM180ON 79 Modei LM-3 40-channel Logic Monitor 58500
MC14410 LM304H 98 LMI820N a5 ::: t:; tm ma\':w I?ggg EXPANSION cmss,:
MC14412 LM305H 89 LMIB5ON 95 -2 Logic Monvtor B cotuse amment € o0t more v o v
MCta41s LM306H 325 LMI188ON 395 MAX-190 100 MHz Portable Frequency Cﬂﬂ‘;’(’o ‘ g‘ :‘."‘,,:‘..": [“""?.'.'.E f..:"
MC14aa1 UM307CN/H 29 LM2111IN 17§ sowm cove < € weete
cl(:t:a‘s«.n9 LM3J0BCN/H .98 LM2900N 99 Modal LP-1 Owgital Logec Prove S000 6 'ON A §175 e 1o ety & hna e Eapabon
CD4502 LM309K 149 LM290IN 250 Sodel LP-2 Economy Logic Probe 2800 D Oy $649.00
€D4503 (M310CN  1.25 LM2917N 295 Madel LP-3 High Speed Logc Probe 7700 PLUG-IN CARD.
CD4505 LM31ID/CN/H 98 CA3013T 229 Madsl (PK:1 Logic Probe Kit 2195 e

Model LTL-1. LTC-2 Logica Analysis Kits 2207250

Proto Clips

CDa506
CDa507
CD4508
CD4510

LM312n 175 CA3018T 199
LM317T 275 CAJ021T 349
LM318CN/H 149 CA3023T 2.99
LM319N/H 125 CA3035Y 275

A ATARI 800 & 400

14-PnCep  PC-14 3 425 | Per
Co4s11 LM320K-XX- 149 CA3039T  1.49 I l;:n G e 118 ersonal Computer System
CD4512 LM320T-XX- 125 CA3046T 129 -Pin ko PC- !
C04815 LM320HXC 126 LMIOSIN 149 <. e LS — ATARI 800 $825.00
CD4516 LM323K 495 CA3089N 325 44
CD4518 LM3a24N 1.25 CA3060N 325 P"O‘O Boards PSS ATAR' m s 9 w
18695 PB 104 5400 | A
gg:g:g tmga‘g:_xx_ ‘-zg mwaoe?r‘u “’»zg EES 88 Pha0s Fed ATARI 800 Inciudes: Computer Console, BASIC Lang. Cartridge, BASIC
G o =R ) 0y R g Language Programming Manual. 800 Operators Manual w/Notebook,
CDa566 LM340HXX- 125 CA308IN 169 PBA 4300 16K RAM Module, Power[ Sup,r':z.[TV Sw:(.ch Box. b e .
74C00 LM34aaH 195 CA30B2N 169 rpmns st DR
1 590U US Hatony 350 Bas« Eecnoty 500
74C02 LM348N 185 CA3083N 99 sEM |cu"nuc‘|’uns 19900 US Goverrenent 1500 Base dgeva 3500
74C04 LM358CN 98  CAJ086N .29 6900  Suoenvson Sein 1500 Besx Goms et Pragrws Coassiies
74C08 LM360N 149 CAJB9N 275 SPEAK 3% Y2 3% v Yo ¢ Wora Hestary (Wesiern 100 Goor 10 BASK Pagammeg 1000
74C10 LM372N 195 CA3096N 249 o5 2 W Jo EAsk e rozam BLo
74C14 LM376N 375  CA3097N 199 DIGITALKER 5500 Prrcors of Accouaing 3500 8a AAM Memory Mot 1000
74C20 LM377N 375 CA3130T 249 4200 Peaxy 1500 16K RAM Memory Matule 22500
74C30 LMIBOCN/N 125 CA3140T 249 Speech Synthesis System @00 G Cunes oo B
;4&3; t:;g; =y .;: $| ;gvru 249 Tha DIGTALKER @8 omech symness syaien R Tl 5 B 00
e U 8 conssting of multiole N-channe! pot 4200 Etectng wotng I500 Ay Comtrabery

74C48 LM386N 1.49  CA3190N 195 q.ms%m nwmn;smn_zo:-‘: 5500  Auio Mechancs 1500 Drowng Controsier Paw 1800
74C73 LM387N 143 CA3401N 69 e e ke 5500 Preos of Ecoromes 1500 acw Conmote Pa 1800
74C74 LM3390N 195 MC3423N 149 = 800
7ac85 NES3IV/T 375 MC3460N 395
7aca WEss | 39 Stasan 39 T e SINGLE BOARD COMPUTER SELECTION GUIDE
;:% NESE1T 1995 E’\f;x" 3‘:8 @ Compitady .naspenaent ‘v!"'l not 0400 PROCES3OR  ACP PRICE ERCLIIUNE BoARE PROCESIOR  ACP PRICE ENCLOSURE

4 requring 8 processor O DG RSCH BIG B0ARD 280 64X 64900 WA SC-SBCI00 280 00 3
14585 NESCEB 95l LMISOSNE 1,49 « Covnodto b saes ranced 10 mos St 6502 23900 Ax39%5 A 6S 62 37500 A%
74C107 NES6SN/H 125 LM3g09N 98 potuler mecroorocetsors s 760 500 N v 1802 19900
74C15% NESBEHAN 175 RC413IN 295 R e R | - -
74C154 NESE7V/H 150 RCA136N 110 Natrai ST gt ot & crogrnal
740157 NES92N 275 RCAISIN 450 'm..;m oY TeExAs INSTRUMENTS eumnnaer:'m!-' .

o Addresses = oHth

7:215? tM;gg:“ 2.93 :g:g; :3{5} Ot T ELEITEy [ InCuHPGHATE D IN LL|V|S|°N
74C18 M /) 2! . o c ROMs M TER l E
74C163 LMT71ON/H 98 ULN2001 1.25 o TTL competiie 99/4 PERSONAL COMPU “ACP LOW PRICE
74C164 CM7IING 39 ULN2003-  1.50 elcRoeT S coros o Superior Color, Music, Sound & Graphics -
PSS (P S 8 lpfgwar!ul Extended Basic - All Buil-in $259.95 ¥
74C174 LM723N/H 75 SN75451N 49 DIGITALKER™ DT1000. Seif comained . ar T GAME CARTRIDGES $26.95 I
74€175 LM733N/H 98  SN75452N 49 'A‘d":mzm‘:'yo-\‘]’-use el M .
74C192 LM739N 115  SN75453N 49 ; RBLAC
= Mo 3 ey & ot oaon] I [ % el ke
74C195 4 -4 19 75491N R ™~ TENNIS ADVENTURE SUB BATTLE
74C022 LM?7a7N/H 79 SN75482N 89 DIGTALKER * Y1080 Clve oet bt L"""‘"“ ou CHECKERS ANMOR BATTLE
74C923 LM748N/H 39  SN75493N 89 EDCIT BOGEE d $499.00 Soccen R AL AIIE
MMBOCS5 LM760CN 295  SN75494N 89 Nattonel $95.00 Console only BONG BACKGAMMON  ARCADE
MMB0Ca7 LM1310N 1.90 Semiconductor BOWLING WORD AUN

RETAIL STORES OPEN MON-SAT P.O. Box 17329 Irvine, Calif. 92713 - DRIVER'S LICENSE, = OR MAJOR CREDIT CARD

| d i ¢ i 8 = ISREQUIRED ON ALLCHECKS MONE Y OHDE R

STORE #2674k Camina P Tomn CA 92660 Specitins .:’;32..'12"""“" Direct Order Lines: (714) 558-8813 OR CASMIER CHECK WILL FACRITATE THt
STORE a3 542 W Trimbie Road.-San Jose. CA 95131 o (408) 946-7010 (800)-854-8230-or (800) 854-8241 SHIPMENT OF YOUR PURCHASE

CIRCLE 21 ON FREE INFORMATION CARD

www americanradiohistory com
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INTERNATIONAL ELECTRONICS UNLIMITED.

TTL

10% OFF ON $25.00

SOCKETS — wow proriLe. soLoea 1an

CERAMIC CAPACITORS

DISCRETE LED’S ‘___
JUMBO LED -~

15% OFF ON $50.00
7400 $.A8 7464 .30 74155 .50 8 bt b Uit el Pl 270p: 001uf 'g?A;Uf .gggu; 20"dia, diffused
. - . pin .20 .18 pk-10 .l6ea s5pf 27pf 68pf 150pf 390pf .00lu 0lu .050u 2 »
joL e gaee 0 el &8 ] 1apin 125 2] pk-10 19 Jpf  33pf 82pf 180pf 470pf .0015uf .015uf  .luf o o I A kst
72005 18 ra2 32 raiee 9% 16 pin .26 .22 pk-10 .20 10pf 47pf 100pf 220pf 600pf .003uf  .022uf SUBMINITURE LED : :
7808 .20 7474 18 78160 .70 18 pin .32 .28 pk-8 .26 1pf - .050uf Juf .125"dta, diffused
7405 .25 7475 .49 416l .79 24 pin .48 .45 pk-3 .38 Total EA. PK-10 PK-100 EA. Pk-10 PK-100 Red or Clear 10/$1.00 25/$2.25 100/38.00
;:gs gg ;%g 49 ez 8 28 pin .65 .60 pk-3 .55 1-1000 $.20 § .95 6.50 25 1.25 9.00 Green or Yellow 7/$1.00 25/£3.25 100/510.45
7 : 74163 .85 40 pi - o 25 3. .
7408 .27 7482 .25 74164 .85 ORD 7B ol BB ol o0y ofll -85 6.00 ZoR IR tEC0 LED MOUNTING CLIP & RING
7409 .27 7483 (85 74166 .85 CERAMIC CAPACITOR KIT FOR .20" - JUMBO LED
;:}g ;g ;:gg ig ;:1‘;3 }gg - CK-¢2 5ea. of the above values $11.50 10/5 1.25
. . § e - .
746 20 7489 175 7a17a 105 | REComCRoDe e ) e [0, 6F G dhap s EE 25/8:2.75
7417 20 749 .59 74175 .85 =% 100/8 7.00
7420 .20 7491 64 74176 .70 . L t
705 39 7492 .59 74177 .70 v ¥ i POLNESTERT R RRCAEACITORS -l DO UAL Ok LED DISPLAYS
7% B 7493 35 74180 i EA. PK-10 PK-100 EA. PK-10 PK-100
7427 25 7298 59 74181 1a% LA .00luf $.15 .95  6.50 .033uf $.20 1.00 10.00 A" ORANGE LED DISPLAY $1.19ea
7430 .25 7495 .35 74182 .35 smAz 1S d9vpC(op.v) 1 0016uf .15 .95  7.50 .047uf .20 1.15 10.50 7 segment RHD 10/87.95
7432 .20 7496 .35 74189 .50 31.25ea .0022uf .15 .95 7.50 .068uf .25 1.30 12.00 MANA610 - common anode 25/817.50
7437 .20 74105 .48 74190 1.15 10-24 1.00ea .0033uf .15 .95 7.50  .luf .30 1.75  13.50 MAN4640 - common cathode 100/$65.00
;ﬁg }S ;:}g{ §§' ;:}g; 1;3 25- .90ea .0047uf I35 .95  7.50 .15uf .35 2.25 14.00
wal g e oH .0068uf .15 .95  7.50 .22uf .40 2.55 20.00 .4" ORANGE overflow *1 $.40ea
Je42 35 74123 30 74104 ge Oluf .15 .95 7.50 .33uf .45 2.75 25.00 MAN4630 - common anode 10/$3.50
7443 .55 74125 .50 74195 .69 DIPSWITCH - 4 sw .015uf .15 .95 7.50 .47uf .50 3.50 30.00
7488 .60 74126 .50 7419 .80 8 pin DIP SPST .022uf .15 .95 7.50 .3" RED LED DISPLAY $.99ea
7485 50 74132 .75 74197 .75 1-9 ~ §1.65ea TOTAL QTY. 1000 pcs. -10%, 5000 pcs. -15% 7 seament RHD 10/47.95
7486 .59 74141 .35 74198 1.40 10-24 1.55ea XANT2{MAN72 equiv) 25/$17.50
7448 .59 74145 .50 74799 1.25 25-  1.49a POLYESTER CAPACITOR KIT common anode 100/$65.90
7450 (18 74148 1.25 745200 3.75 5 ea of the above values $14.95
7451 .22 74150 1.35 74279 .65 ) .6" RED LED DISPLAY $1.25ea
4 DIPSWITCH - 8 sw 3
Fiss e rae 1 16 pin DIP SPST 7 seqment LHD 10/$11.50
7460 .18 74154 1.45 1-9  $2.10ea TANTALUM CAPACITORS  solid dipped % 20% XAN6940 - comnon cathode f%}ig;gu
) ] 10-24 1.95ea 10 10 10
gggg S;gnet;;z; P 25-  1.85ea Juf/35V .30 .25  4.7uf/16V .38 .30 22uf/16V .50 .4D TRANSISTORS
22uf/35V .30 .25 4.7uf/25V .45 .35 22uf/35V .60 .55 ea pk/10 pk/25 pk/100 pk/1000
9000 Series DIPSHITCH -~ 10 sw .33uf/35V .30 .25 6.8uf/6V .35 .28  33uf/6V .55 .45 MPSAO6 $.25 $1.65 $3.25 212 00 gmo 00
9601 .25 9602 .29 20 pin DIP SPST luf/20v .30 .25 6.8uf/16V .45 .39  33uf/10v .60 .50 | 2n2222A .45 3.50 8. ) :
1-9 §2.20ea 1.5u7/20V 130 .25 10uf, 2 et io0  22500RR265000
o 5 louf/20v .42 .35  47uf/6V .60 .50 | 2N3053 .55 5.00 11.75 45.00 420.00
CMOS 10% OFF ON $25.00 ;2:25 ?gg:: ;gu;ﬁgg .';g gg 15u;/6V .82 .35 47uf/15V .65 .55 2N3904 .26 1.65 3.25 12.00 100.00
15% OFF ON $50.00 . 3:3:”35‘/ e o8 15uf/20V. .50 .40 S6uf/6v .85 .75 | 2N3306 .25 1.65 3.25 12.00 100.00
4000 Ser;es WS s TANTALUM CAPACITOR ASST. DIODES
e s.sg o S e fea. of above - $37.50 INO14G (1N914) 400 15/51.00 100/5.00 1000/540,00
4002 .25 4022 .95 4066 .79 IMA00 SO 2/ 51000100457 CORIO00/ S0
4006 .95 4023 .30 4069 .39 POWER SUPPLY KIT CTSTAD CONTROULECPIIME BASESKIT 184007 1000P1V 10/51.25 100/$11.00 1000/510.00
4007 .39 4024 .75 4071 29 29V, a2V, Cf
4008 195 4025 .22 4072 .39 |  R'iigbtared vower suply using canson £ 15, CARBON FILM RESISTORS,
P I I TE R O e o oARTS INCLUDED 1/6watt. (R.Ohm R25) 178 5 172 watt
4010 .45 4028 .85 4078 .39 L30T and - regula . wa
4011 .45 4030 .45 4081 .39 ) S A e S 1/28:izd:; B ])0ng i) R
4012 .25 4035 .95 4082 .30 2 whm
4013 .59 4040 1.15 4518 1.25 ;:m';ﬂ\'mm 3':2;3 ::\:’:!::n .146"dia X .354"1ong (body) ,,..,,'.,,_,,
4014 (95 4041 1.20 4528 1.50 & requiatars 70t can PRICING
4015 .95 4042 .95 4585 1.50 ea $17.50 Tut can wElOmHY, oo P oolelgo
4016 .64 4043 .85 430} .59 10- 16,00 2-101anm res -999 500 .45 2.0
4017 1.08 4046 1.69 " Txohn res 1000- .10 .40 1 80 15.00
18 .95 404y .45 25 15.00 1.57956 "z crysnal 5000- N0 130 170 1450
°C noard (1 §/8" x 3 10000- 0 .25 155 73.00
X 25 or ‘maore resistors - not individually packaged -
VOLTAGE REGULATORS ZE?‘::‘;‘: ;;;";;;;';;';‘;,}8"1;;3;33;3‘;;3“;;;' mixed - specify any assortment of values $.0dea
2iece of test eutoment. YALML S TOCKID fohen
LM320T-5 Negative 5 V reg (7905) 1.19 $15.50ea R T Y
LM320T-12 Negative 12 V reg (7912) 1.19 10-24 13.75ea N3 Mok M Ve edn ae v om Fom iom
LM320T-15 Negative 15 ¥ reg (7915) 1.19 25- 12.50ea s R B _’: o
LM340T-5 Positive 5 V reg (7805 1.19 v S22 0 4T 0B s Wu M G20 2% miow
LM340T-8 Positive 8 V reg (7808 1.19 WSROI 10 w0 ree Mo e e osor ,;‘: &)
LM340T-12 Positive 12 V reg (7812) 1.19 FERR - I R R Al <ot i it
LM340T-15 Positive 15 V reg (7815) 1.19 REGULATED POWER SUPPLY KIT PS-2 5 U I e Yk e v e diiw am gy
10% OF] Uses +5V and +12V T0-220 regulators ! ” P I -
LINEAR CIRCUITS o OFF ONS25.00 | kit fncludes PC Board{1 11716 X 3, i@ m o e
15% OFF ON $50.00 Rectifiers, 7805 & 7812 Regulators, , METAL FI1LM RESISTORS
Capacitors & Heat Sinks. Transformer S METAL FILM *1% '
M . LM565N [ not included. Fits PCB slots of RN60 (R.Ohm 174 watt
Tt $ gg Mo s Harmond Case 1591067 o REGULATED POWER SUPPLY KIT PS-3 ) (L A W
LM302H 28 LMS66H 1.69 10- 5.50ea Uses +5V and +12v T0-220 Regulators. -138°d1a X .355"Tong {body) Rm
LM304H 20 LM566CN 1.45 25- 5.00ea Kit includes PC Board ( 1 174" X 2 3/8" ), | color banded Lt om
LM307CR .32 LM567CN 1.19 ge:ziin'er Bridge, 7823 3 7a1$ Regn;!av.ors, ma} g;;nuv.ys ‘EE ;];ko(l)o gkOSS k- 1oo pk7250
LM307H 20 LM703H .59 WALL MOUNT TRANSFORMER RS0 EnEcR Bldlde IS o 1300- : ' :
LM308CH 45 LM703CN 39 117V/12VAC 250ma 60hz $3.75 R0 I b G D S oy s00. 20 %% 179 Z.gg 12,8
LM309H 1.05 L1709 29 117V/12VAC 1 amp 60hz  4.95 $7.50ea 10000~ .20 .80 1.55 6.00 13.75
LM309K 1.15 LM709H .39 10-  7.00ea 10 or more resistors - not individually packaged -
LM310CN 75 LM710N .45 25, 6.50ea mixed - specify any assortment of values $.15ea
LM310H .75 LM71IN “35 s
LM3TTCN .39 LM723H .59 sunare | o v‘n:’vn-\ e \g ohm 1o 875K o . o
Laigey 1.45 Sarean o] HAMMOND PLASTIC CASES s 4 &
LM319N 1.20 aIEEY -45 a B
g : LM739N .45 = : (R
LM320K-5 95 LM74TCN 29 N wl e o oaloas
LM320K-5.2 .95 LM741 20 | 159186y 4.40 x 2.48" x 1.22" grey $3.35 Al b 20 o i o
LM320K-15 .95 LM741CH 45 1591CBU  4.75" X 2.56" X 1.56" blue 4.10 w00 o] o:prfiocslerell rora¥Tend)
LM322N 45 LM747H 79 159106Y 6.00" X 3.15" X 2.00" grey 4.85 BEZELS WITH FILTERS
LM324N 1.19 LM747N 69 Snap-1n Bezels and slide-in fil X
LM339N .25 LM748CH .25 p:ov;dednunr.l-nr\:e :l:lish;:q fe:" METAL FILM RESISTORS
2 standard panel cut out and displays. METAL FILM +
1M340K-6 95 Lmi;g: 2.50 Bezels are of polycarbo::te el ey (H'Bm'é“,”v\ VBwatt 178 watt |
M - b . plastic resin.
LM340K-8 .95 e £ 3 | Low temp coef - 50ppn/0C
LM340K-12 .95 TR Ua29 Black bezel - red filter .094"dia X .225"Tang (body)
LM340K-15 g5 TN 53 - Zolor banded Kofuw
LM340K-21 .95 . Vo S | . tota) quantity ea pk-10 pk-50 pk-100 pk-500
LM370N .95 gmgggg ;g e A o W ey 1998 s.25 100 4.00 750 '35.00
L3728 1.25 CA3046N 159 Viewing area 2e x .8128% 1000- 20 190 360 7.00 32.50
LM376CN 30 BREADBOARD  S1.25ea 5000- .20 .85 3.40 6.50 30.00
o CA308TN 1.25 10-24 1.05ea $1.75 10000- 20 80 3.00 6.00 27.50
LM3BON 1.19 CA3082N 1.25 100- 95 ea 10 or more resistors - not individually packaged -
LM380CK .45 LM3900N .45 ) No. 140-3 mixed - specify any assortment of values $.15ea
L”gg;“ };5 LM7524N .45 Cout out 1.156" x 3.375" . """’&’1& i
M382N s M Up 0 128" ¢ 1 thickness} 4 TR n a2er
LM3E5K 49 tM;ggN 23 R SR E A DBOARD) Tiowin area 3 % B20 e e
LM3E6CN -2 80388 379 ' .0 4% i
LM387CN 29 75450N .35 CLOCK CHIPS ’ 2 Dk i
()] HES46A ot 75451CN -3 5316 4 digit, 12-28hr, alarm Gk Gl
QO NESS50A 1.25 75452CN 5] 50-60hz, 40 pin $2.95 No. 140-4 e i
E LM555CN .45 75453CN .35 Cut out 1.160° x 4.375° 2100
LM556N .79 75454CN .35 5375An 4 mglt 12-hr, alarm (Up to .125" panel thickness) A
o LMS6ON 2.95 75491N 75 gk, &) i $2.95 Rt 00 . 1
E 754928 .89 $2.75 B0 b B
O W95 L3160 13 WK
B Payment by check, M.0., UPS/L00, M/C or VISA. Add §1.25 for
shipping/handling in U S, Canada and Mexico. Additional charge ! % RS :
I.IIJ for UPS COD or BLUE LABLE. Other Countries $1 25 + 53 of order INTERNATIONA_L ELE‘CTRON.I('S UNLIMITED ==
o total. California residents add sales tax. Minfmum order $10.00 435 First St Suite 19 ey
=] SCHOOLS AND GOVERNMENT ORDERS ACCEPTED ON OFFICIAL _Solvang, Ca 93463 ﬁ-
é PURCHASE ORDERS. 805 688 2747 -
= RS
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rismsz2y  the first name in Counters !
9 DIGITS 600 MHz $129%

SPECIFICATIONS: WIRED

Range: 20 Hz to 600 MHz

Sensitivity:.  Less than 10 MV to 150 MHz

Less than 50 MV to 500 MHz

0.1 Hz (10 MHz range)

1.0 Hz {60 MHz range)

10.0 Hz (600 MHz range)

9 digits 0.4" LED

Standard-10.000 mHz, 1.0 ppm 20-40°C.
Optional Micro-power oven0.1 ppm 20-40°C
8-15 VAC @ 250 ma

The CT-90 is the most versatile, feature packed counter available for less
than $300.00! Advanced design features include; three selectabie gate times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the input signal is removed' Also, a10mHz TCXO time
base is used which enables easy zero beat calibration checks against WWV.
Optionally; an internal nicad battery pack, external time base input and Micro-
power high stability crystal oven time base are available. The CT-90,
performance you can count on!

7 DIGITS 525 MHz $992

WIRED

The CT-70 breaks the price barrier on iab quality frequency counters.
Deluxe features such as; three frequency ranges - each with pre- amplification,
dual selectable gate times, and gate activity indication make measurements a
snap. The wide frequency range enables you to accurately measure signals
from audio thru UHF with 1.0 ppm accuracy - that’s .0001%! The CT-70 is
the answer to all your measurement needs, in the field, lab or ham shack.

PRICES

CT-90 wired | year warranty  $129.95
CT-90 K1t 90 day parts wan

ranty 109.95
AC-) AC adapter 395
BP-1 Nicad pack +AC

Resolution:

Display:

Adapter/Charger 12.95 !
OV-1. Micro-power Oven Time base:
wme base 49.95
External time base input 1395

Power.

SPECIFICATIONS:

Range: 20 Hz to 525 MHz

Sensitivity:  Less than 50 MV to 150 MHz
Less than 150 MV to S00 MHz
1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)

100.0 Hz (500 MHz range)

7 digits 0.4” LED

1.0 ppm TCXO 20-40°C

12 VAC @ 250 ma

7 DIGITS 500 MHz $793%

WIRED

SPECIFICATIONS:

PRICES:
CT-70 wired, 1 year warranty
CT-70 Kit, 90 day parts war-

$99.95

ranty 84.95
AC-1 AC adapter 3.95
BP-1 Nicad pack + AC
adapter/charger

Resolution:

Display: 12.95

Time base:
Power:

Here’s a handy, general purpose counter that provides most counter

PRICES:
functions at an unbelievable price. The MINI-100 doesn’t have the full

MINI-100 wired, 1 year

warranty $79.95
MINI-100 Kit, 90 day part
warranty

AC-Z Ac adapter for MINI-
100 3.95

BP-Z Nicad pack and AC

59.95

frequency range or input impedance qualities found in higher price units, but
for basic RF signal measurements, it can't be beat! Accurate measurements
can be made from 1 MHz all the way up to500 MHz with excellent sensitivity
throughout the range, and the two gate times let you select the resolution
desired. Add the nicad pack option and the MINI-100 makes an ideal addition

Range:
Sensitivity:
Resolution:

Less than 25 MV

Display:

Time base: 2.0 ppm 20-40°C

1 MHz to 500 MHz

100 Hz (slow gate)
1.0 KHz {fast gate)
7 digits, 0.4" LED

adapter/charger 12.95 to your tool box for "in-the-field’ frequency checks and repairs. 5 VDC @ 200 ma

8 DIGITS 600 MHz $159%

WIRED

Range: 20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure up to600 MHz
Sensitivity:  Less than 25 mv t0 150 MHz it 8 digit precision. And, one of its best features is the Receive Frequency
{&()ss}{trigol ifi)l:;vrz:e(;o MHz Adapter, which turns the CT-50 into a digital readout for any receiver. The
16,0 Hz (600 MHz range) adapter is easily programmed for any receiver and a simple connection to the
8 digits 0.4” LED receiver's VFO is all that is required for use. Adding the receiver adapter in no

way limits the operation of the CT-50, the adapter can be conveniently

2.0 ppm 20-40°C
110 VAC or 12 VDC switched on or off. The CT-50, a counter that can work double-duty!

CT-50 wired, | year warranty $159.95
CT-50 Kit, 90 day parts
warranty

RA-1, receiver adapter kit
RA-1 wired and pre-program-
med (send copy of receiver
schematic)

119.95
14.95

Resolution:

Display:
Time base:
Power.

29.95

DIGITAL MULTIMETER $99<’ ;0

The DM-700 offers professional quality performance at a hobbyist price.
Features include; 26 different ranges and 5 functions, all arranged in a
convenient, easy to use format. Measurements are displayed on a large 3%
digit, % inch LED readout with automatic decimal placement, automatic
79.95 polarity, overrange indication and overload protection up to 1250 volts on all

3.95 ranges, making it virtually goof-proof! The DM-700 looks great, a handsome,
Jet black, rugged ABS case with convenient retractable tilt bail makes it an
ideal addition to any shop.

SPECIFICATIONS:

DC/AC volts: 100uV to 1 KV, S ranges
DC/AC
current
Resistance:
Input
impedance:
Accuracy.
Power:

COUNTER PREAMP

PRICES:

DM-700 wired, | year warranty
DM-700 Kit, 90 day parts
warranty

AC-1, AC adaptor

BP-3, Nicad pack +AC
adapter/charger 19.95
MP-1, Probe kit 295

AUDIO SCALER

$99.95
0.1uA 10 2.0 Amps, 5 ranges
0.1 ohms to 20 Megohms, 6 ranges

10 Megohms, DC/AC volts
10.1% basic DC voits
4°C cells

ACCESSOR

Telescopic whip antenna- BNC plug. . ... .....
High impedance probe, light loading

Low pass probe, for audio measurements . ...
Direct probe, general purpose usage

Tilt bail, for CT 70, 90, MINI-100

Color burst calibration unit, calibrates counter

For measuring extremely weak signals from 10 to 1,000
MHz. Small size, powered by plug transformer-included.
® Flat 25 db gain
@ BNC Connectors
® Great for sniffing RF with pick-up loop

For high resolution audio measurements, multiplies
UPin frequency.

® Great for PL tones

® Multiplies by 10 or 100

® 0.01 Hz resolution!

$29.95 Kit  $39.95 Wired against color TV signal $34.95 Kit  $44.95 Wired

[
=
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ILP AUDIO MODULES
A new concept in audio design
Compact high performance modules
Ideal 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 clrcultry
+No external parts
required
* 5 simple
connections

HY50 30 watts RMS $28.95

High performance amp with rugged aluminum heat-
sinks. Measure only 4'" x 2" x 1" thick! Mounts with
2 screws. Gives 30 watts RMS at 0.02% distorilon.
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 orera-
tion. Fully protected clrcuitry. Distor-
tion only 0.01% at 120 watts RMS (1
KHz). Response 10 Hz — 45 KHz. S/
ratio 100 db. Only five connections
Amazlngl compact — only 4%2" x
4" x 2 6 Mounts with 2 screws.
Reguires + 45 V/3A.

HY120. 60 W RMS. Specs/size as HY200. 35 V/2A. 59.85

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. 399 95
4" x 4%2" x 4", £ 45 VI4A .

HYA400 bridging clrcult for 480 watts &

PreAmplifiers

@ HYE8 Stereo  ,ve

$48.95 om0
$25.95 S

Inputs for RIAA phono, tape with monitor, tuner, aux-
IMary and microphone; full tone control circuitry. in-
credible performance: Response DC to 100 KHz,
distortion 0.05%, S/N 90 db. Qutput to 4.5 V RMS. Sup-
plied with edge connectors. Compact. Rellable. 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 ed?e connactors:
B6 (for HY6) $3.75 and B68 (for HY66) $4.75

Power Supplies

Circult boards with all components plus TOROIDAL
transformers (except PSU30 and 36). Toroldais are half
the slze and weight of conventlional transformers; and
are quieter and more efficient. Note: HY6 and HY66
can also be powered from any supply.

PSUSOtor1or2HY50 ...................... $33.60

PSUBOfor1 Y120 . .. ... ................... $51.00

PSUTOfor1or2 HY120 .. .......... ... ....364.00
PSUSOfOr1HY200 .. ...............oviinnn $85.50
PSU180 for 1 HY4000r2HY200 .............. $89.50
PSU3Bfor1or2HY30 ...................... $33.60
PSU30 for 12 HY6 or 6 HY86 . ............... $22.95

Telephone Order (716) 849-0735
DEALER AND OEM ENQUIRIES INVITED

901 Fuhrmann Bivd., Buffalo N.Y. 14203

Name B
Address _____
Clty Zip
Please send
Amt. enclosed
Check( ) M/IO( ) Visa( J MIC( )

Number Exp. _

In Canada: Giadstone Electronics, 1738 Avenue Rd.,
Toronto (416) 787-1448

CIRCLE 12 ON FREE-INFORMATION CARD

TELEPHONE on/off cutton—press to turn off
bell—caller hears ring, you hear silence. Intimate
moments, naps etc. Shuts off one phone. All nor-
mal phones. Instructions. Satisfaction or mone:
back. Send $5.95. THE ARMCHAIR EMPORIUM
Ltd. 825 Surrey Ln. Dept RE4, Algonquin, IL
60102

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON-
ICS, Box 82-F, Skokie, IL 60077

MICROWAVE yagi antenna for MDS complete
with hardware, type N connector $49.95. SIGNAL
ELECTRONICS, 4027 18th Avenue, Brooklyn, NY
11218

NOSTALGIA crystal radio. Expertly handcrafted.
Traditional style. Assembled and tested. $30.00
postpaid. USA only. Free information. BOB
RYAN, P.O. Box 3039 Dept. R, Anaheim, CA
92803

HARD to find semiconductors. For prices send
list of part numbers to P.O. BOX 13451, Kansas
City, MO 64199

MICROWAVE TV antenna. MDS designed yagi.
18 dB gain $39.95. Detalls, plans and tech. data
for same $3.00. BETA DESIGN GROUP, POB
164, Airway Heights, WA 99001

HEATHKIT 10-4510 15MHz dual trace oscillo-
scope. $7.00. J.A. MURPHY, 937 S. Phillippi,
Boise, ID 83705

CABLE TV converters $39.95. Incredible 96 page
catgaolog free. ETCO, Box 762, Plattsburgh, NY
12901

Red Cross: Ready for anew century.

A Public Service of This Magazine & The Advertising Council lé ! l
16K DYNAMIC

RN $24 .50

Fast/low power RAMs expand memory in TRS-80
1111111 and Color Computers, Heath H89, Apple, newer
PETs, etc. 1 year limited warranty. Add $3 for two dip
shunts & conversion instructions for TRS-80" I.

"TRS-80 13 8 iracemars of 1 Tandy Corporaiion

P OW E meﬂu-:m;

12 VOLT 8 AMP: 344.50. With crowbar overvoltage
protection, current limiting, adjustable output 11-14V,
RF suppression, easy assembly. Does not include
enclosure and line cord. Allow $10 for shipping;
excess refunded.

1/2 AMP POWER SUPPLY: $8.00 (specify 5,6, 8, or 12
Volt operation). Regutated, short-proof, thermally
limited, 1 A intermittent operation. Less case and
hardware.

BIPOLAR SUPPLY" #13-XX: $15.00 (specify *5V.
+6V, *8V, *9V, 12V, or *15V operation}.
Regulated, very simple assembly, virtually blow-out
proof, dellvers +250 mA minimum per side.

8 pin 100/85.85

14, 16 & 18 pin s0/s2.95 SOLDERTAIL
20 pin 40/$4.95 =X

24, 28 pin 30/$4.95 (;' N :

40 pin 20/54.95

SALE PRICE! AP Products solderless breadboard
kit. With 1,032 solderless plug-in tie point
capacity. Was $24.95, now $19.95

SALE!! MA1003 12V Clock Module $10.95,
Module plus Case $14.80.

dd tan. Allow 5% SNIpping: excess refunded. Orders
ste

andiing. VISA + and Ma: (d + orders {$25 minj call
fude street sodress lor UPS. Prices subject to
mited quaniity on most ltema.

BODCOTT

BOX 2355, OAKLAND AIRPORT, CA 94414

(416) 5820836, 24
change withou! notl
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LOW COST PARTS

POTTER BRUMFIELD
» 14 pin style
* 3 smp contacts
* 24 voli d.c. or
120 voli a.¢. coil
* Used but lully tested
$1.50 sach
specity coil voltage
LARGE QUANTITIES AVAILABLE
SOCKETS FOR RELAY 50€ each

12 VOLT D.C.
ALARM BELL

bright red color

ideal for slarmsyg

6 In. dia. beit
loud ring
$15.00 ea.

FLASHER LED
Litronix FRL-4403

ditfused red led with buitt
inilashingumt 71 % package-

pulse rate 3nz v 20 ma
-

2 for $1.70 lt
COMPUTER GRADE
CAPACITORS NEW

1,700mtd
150 vDC $2, 00 -

21/2%1a X 4 34"

8,400mtd
60 VDC  $2, 50

13/8%0a X4 1ja* “—
11,500mfd 18 VDC$1,50
1 3/8"0ia X 3 1/4" micn
22,000mtd 15 vDC 2. 50

RANSFORMEMZH o X 2 1/2* vicn

120 voit
primaries

6 VOLTS at 150 mA
12 V.C.T. at 500mA
16.5 V. at 3 AMPS  $6.50
30VCT ot 3AMPS  $550

$1.25
$2.50

32,000mfd 15 vDC $3,00
2% X 4 H2"nion

CLAMPS TO FIT CAPACITORS 50¢ ¢,
SUPER SMALL
PHOTO-FLASH
170 MFD 330 VOLT
- 3 114'x g"

7-17vdc
$.5.BUZZER

STAR #CMB-12

« Fits dip socket

- CMOS compatible

- Max cufrent 14mA
+ Sound output 7008 @ 20 cm

$1.25 each

2 for $1.50
10 for $14.00

l22/44 EDGE CONNECTOR
TIN SOLDERTAIL 158" 200"

LARGE QUANTITIES AVAILABLE
$1.35 each 10 tor $12.50

1N5762 DIAC

SWITCH VOLT. 36V
min 34 V

max 3 v

4 for $1.00

kual gate N-FET
SORE

CMOS N-CHANNEL
2 tor §i2.50

SEND FOR FREE CATALOG!

LM 1889

TV. VIDEQ
MODULATOR

$2.50

SUB MINI L.E.D.
.079" X 098"
20mA ot 1.75v

40 MFD 350 VOLTS

2% 1NncH x Yq IncH
2 for $1.50

10 for $1.00
200for $18.00
400 for $32.00
1000 for $70.00

LINE CORDS

—
TWO WIRE B1t. 18/2
3 for $1.00

G
AR
THREE WIRE 61t.18/3
$1.50 ea.
THREE WIRE 18 in.18/3
2 for$1.00 101or $9.00

BI-POLAR L.E.D.
[~ oummmeiy

THREE COLOR IN ONE LED.
RED ON DC, GREEN ON
REVERSE DC. YELLOW ON
AC. 2 _FOR $170

L.E.D.s alf—

RED JUMBO DIFFUSED
10 for $1.50
GREEN JUMBO DIFFUSED
10 tor $2.00
YELLOW JUMBO DIFFUSED

ELECTROLYICS
AXIAL ~CAPACITORS

({(amc s .

600 MFD. 100 VDC  $1.00 ea.

)s-i H16" long x 1" diamete

ALE PRICED

8,000 MFD 15VDC v y=
37187 10ng X 1-1/16” diemaeler b
$1.000a 10/$9.00

10 tor $2 00

2 TERM. L-PAD

USED ON 100 WATT
SPEAKER
SYSTEMS

= AS A TWEETER FADER
CONTROL

2 For $1,50 SOHM W.wW.
10 For $6, 00

SPRING LOADED TERM.

‘ONE RED ONE BLACK
QUICK CONNECT
TERM

IDEAL FOR SPEAKER SYSTEMS.

BLACK PHENOLIC BASE
210r $1.00 10 ror 54, 00

DPDT 12vDC
ENCLOSED RELAY
10 AMP
CONTACTS

available with
no flange. can
socketed .

KUM BERIES
i

S.P.D.T. SR
MINI TOGGLE

$3.00 EACH
10 ror $27,50 ToB
SOCKETS 51,00

STANOAKD MINI TOGGLE
WITH SOLOER TERMINAL
RATEO
37 5SAMP  115VAC
$1,15 EACH
10 FOR $10, 00

Los Angeles, CA 90006
(213) 380-8000

tore & Warehouse Houfs
9AM.-5PM
Monday thru Frigay
Saturday )y
10AM-3PM

75¢ each

Knobs for Siide | 5
aydio taper

Pots 20¢ sach
et

v = p
3% Inch fong - 2 34 inch slide,

ALL ELECTRONICS CORP.

905'S. Vermont Ave. SEND.FOROUR FREE CATALOG

TERMS

* Quantities,Limited
= Min. Order $10.00
* Add $2.00

ipping USA
= Cailif. Res. Add 6%
« Prompt Shipping
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New Commodore VIC 20 Computer

Now
Available

Introducing the first full-
featured, expandable

color computer priced
under $300!

Now, a new computer — the VIC

20 — offers a full range of special
features and expansion capabilities
which rival the features of existing
‘microcomputers selling for 4 or 5
times as much!

The new VIC (Video Interface
Computer) connects to any television
set or monitor and provides

5K bytes of memory.

Check these outstanding
features:

® (Color: 8 character colors, 8 border
colors, 16 screen colors

Sound: 4 internal amplifiers
including 3 tone (music) genera-

tors and 1 sound (noise & sound
effects) generator. Each ampli-

fier has 3 octaves. Sound uses a
television or monitor speaker.

Memory: 5K RAM (Random
Access Memory) expandable
externally to 32K RAM

Keyboard: Full typewriter key-
board with special screen editing
keys & PET graphics
Graphics: Full PET keystroke
graphics

Language: PETBASIC
Programmable Function

Keys: 4 programmable function
keys (8 separate functions)

STORES DO NOT ACCEPT MAIL OROERS

MAIL ORDER

P.0. BOX 2208R ® CULVER CITY, CA 90230

[PHONE ORDERS (213) 641-4064 J

Plug-In Program & Memory

Expansion Cartridges:
(programs plug directly into the
back of the computer...each
program can be up to 27K)

Full Computer Accessories:
disk drive, printer, tape cassette, game
controls & more

Connects to any TV set/
monitor: (Built-in RF Modulator)

A “User Friendly” Computer
The new VIC computer is designed to be
the most user friendly computer on the
market...friendly in price, friendly in size,
friendly to use and expand.

With the VIC, Commodore is providing a
computer system which helps almost
anyone get involved in computing
quickly and easily...with enough built-in
expansion features to let the system “grow”
with the user as his knowledge and
requirements become more sophisticated.

Expansion Features &
Peripherals

The VIC 20 is designed so a first time
user can begin using it immediately with
plug-in program cartridges, and build
his system gradually as his needs

(or budget) allow.

VIC system peripherals will include a tape
cassette unit, single floppy disk drive,
printer — and a broad range of

add-on accessories which tailor the
system to a variety of applications.

FREE with purchase the VIC 20
Personal Computer Manual. This User
Manual is very unique as it is the most
comprehensive manual ever written for a
personal computer. The key ingredient is
that no previous knowledge of programming
or even typewriting is required. The manual
is designed for the first-time owner along
with extensive appendices for both the
more experienced computerists and the
beginners.

VISIT ASTORE
NEAR YOU

TODAY...
CULVER CITY

11080 Jefferson Blvd.
Culver City, CA 90230
(213) 390-3595

PORTLAND
1125 N.E. B2nd Ave.
Portland, OR 97220

(503) 254-5541

SUNNYVALE
1054 E. El Camino Real
Sunnyvale, CA 94087
{408) 243-4121

ATLANTA

3330 Piedmont Rd. N.E.

Atlanta, GA 30305
{404) 261-7100

HOUSTON
2649 Richmond
Houston, TX 77098
(713) 529-3489

SANTA ANA
1300 E. Edinger Ave.
Santa Ana, CA 92705

(714) 547-8424

TUCSON
4518 E. Broadway
Tucson, AZ 85711

{602) 881-2348

r out this Order Blank and Send For Your Computer Today! 1
DESCRIPTION PRICE EXTENSION

# VIC -20 Personal Computer $299.95

I Tape Cassette/Recorder 74.95

g Software Cassettes — 6-Pak 59.70

I VIC Programming Reference Guide 15.00

i Sub Total

| ANCRONA Tax % Cat

i B0 B Shipping & Handling 5.00

I CULVER CITY, CA 90230 TOTAL

I Name

i __u N | | . .

I Address = - — .- —

LCity — — — State — Zip —
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4Kx16 MEMORY BOARD with 64 IC chips (2102)
in sockets. Super deal at $50 the complete board. COMPUTEB HOBBYIST SPECIALS!
Tl\\l

$29 AUTO SECURITY SYSTEM alarm system $7.00
Daisy Wheel

SANYO UHF VARACTOR TUNER 25.00
SOUND GENERATOR IC $1.00 ea 6/5.00 Termina's
SHUGART FLEX DISC DRIVE 5% inch 150.00 B o Lo o e D
SHUGART FLEX DISC DRIVE 8 inch 200.00 Diablo IHytypé 1 printer., up to 30
PORTABLE ULTRASONIC ALARM 15.00 CPS, plot & text modes, dual pitch
MOTOROLA VIDEO MONITOR 12 inch 85.00 3”? much, ;T‘UCh more.l IncI:des
. ata, operation manual, schem-
MOTOROLA VIDEO MONITOR 9 inch 40.00 alico M Nasmals s may need

The above two monitors accept composite video signal
BALL VIDEO MONITOR 12 inch w/power supply50.00
TESTED & FUNCTIONAL "AS-IS”.. ONLY

The above monitor requires comp video circuitry AddS40forHdig.andPkg.  Now

el -anarkg. S 00 § 00
DATA STATION CONSOLE w/keyboard 9 inch ravSnpaingwnenceiveres. oy > 129992 $899Y
monitor, power supply. Logic boards broken. $80
Send for details on this one.

TOUCH PAD solid state w/LSI chip. Bell system
compatible. For computers & phones $24.00
12 VOLT GEL-CELLS 2.5 AH $14.00 5 AH $17.00
12 INCH CRT bonded face plate. New with specs.

someservice.

SURPLUS
*“SELEGTRIC” TYPEWRITER TERMINALS

15" "Selectric” typewriter terminals are complete
with solenold drivers and RS-232 Serial I/0 cir-
cuitry. BCD or correspondence code. Each unit
includes operational printer, power supply, and
untested RS-232 I/0 board. Features:

oFull KSR Capabllity «14 CPS Rale
88 Character Set «Slandard Typewriter K80

Made for computers. $35.00 (Upper and Lower Casel «117VAC, B0C Code Terminal ... $489.00
*134.5 Baud 1/0 60 Hz Dperation . EACH
<132 Cal. Correspondence Code Terminal
No type element included. Line cord and some B?AQE

Printer Maintenance Manual
data included.
..$20.00

“ Reg. Trademark o! IBM Corp.
Add $20 For Hdlg. & Pkg. - Pay Shipping When Del.

Write or CallforourBargain-Packed PERIPHERAL FLYER!! %
Prices are Subjectto Change on All items

1: ' CFR Associates, Inc.

WALKY TALKIES Govt surplus used
condition. 47-55.4 mc range. With
schematics. Govt AN/PRC-6

$25 each 2 for $45. Ant. S5 each

ASCIl KEYBOARD parallel $50
RED LED’s......... 10 for $1.00

MIN ORDER $10.00
Shipping extra on all merchandise

rry. No Col Ca 18 Granite S
MeShna 'nC.. Po BOX 62' E Lynn' Mass 01904 pos '“'o';;;v;m' el Masleréha,;lge ] \II:LS)‘;'Welcnme Haverhi’lﬁnl\'l:zss!’gfl'no
CIRCLE 15 ON FREE INFORMATION CARD

\

EACH

PHONE DRDERS:
MAIL DRDERS: 617/372-8536 WAREHOUSE:

CIRCLE 43 ON FREE INFORMATION CARD
ELECTRONIC KITS FROM HAL-TRONIX

EPSON Hi SPEED PRINTER T A o2 e v
BRAND NEW! LOW COST DOT MATRIX PRINTE $ isosszculttc?:‘m a [ g 2“‘"9 Air Variable bgPEH 10w
Lo Shee e b g ot SRS e \ ETREIGRL Al R 2304 NHZ DOWN CONVERTERS. TUNES IN ON
PRINTING WILOGIC SEERING s 79405 REsuUATORR'S 3 = SAQ R o il 20 oHIB SEIENTIFIC CHANNELS 2 TO 7 ON YOUR OWN HOME T.V.
AUT V2, ‘S ET (i
Bu”galin;i;z‘g?‘."vgggém_ i wass vt e T 2 5250 % $ SUPERBGARD - HAS FREQUENCY RANGE FROM 2000 MHZ TO
fg:rﬂ:&lgi‘xup ;f uesn, wre l::lirﬂ_.-"" = st ony 299 2500 MHZ. EASY TO CONSTRUCT AND COMES
. 4 i COMPLETE WITH ALL PARTS INCLUDING A
$49 00" ' ) ciP 427.
= ~ | { 7 CiP tF ' DIE-CAST ALUM CASE AND COAX FITTINGS,
¥oss00 05 LB P ERCTY ST i .k cap 1713; REQUIRE A VARIABLE POWER SUPPLY AND
8-1/a LONG GREAT FOR FREQUENCY " SEVENTE TN HATC 600 RS { C4P MF 1602' ANTENNA (Antenna can be a dish type
3-1/8 1iDE COUNTERS. DVM'S, ETC 180 :‘I;:":'l‘:s”l“":_'“”“ W/ Cap bF 2666' or coffee can type depending on the
: . ? 4
NATCHING DISPLAY {4 02) ULTRA LOW PRICES signal strength in your area.)

NOW AVA/LABLE + LOWEST PRICE ANTWHERL ¢

SEE 0-2266)

€+1302 S ON ACCESSORIES *

LEX-11 MODEM Adapters o 2304 MOD 2 (Basic / Pre-amp) $79.95
e \ ‘ $175. { T-013 6voc/is0Ma *1 | 2304 MOD 3 (Hi-Gain Pre-amp) $89.95
i T-1040 7.5V0C/300MA 3225 i
o r — \ E POWER SUPPLY FOR EITEER MODEL ABOVE
= o
-

SELL .- MULTIPLEX] 1]
Longen 8 MON CATHODE DISPLAY Vo= ) f-oswvasrzacg:gno:lT:rs 1S AVAILABLE COMES COMPLETE WITH ALL
A oo M | “sp50zsvcrisov PARTS, CASE, TRANSFORMER, ANTENNA
48 c-20%0 (L) $1.50 LevTire stice is 2 Lons Y e R SWITCH AND CONNECTORS ...... $29.95
. PR ORI el et LR AICY O C) o ok o R R
FREQUENCY COUNTER CHIP SET = 5 conductor ' 200 Zuoranswen omoneres  f 505 D099 PREAMPLIFIERS
JUST AD0 8 R'S 72074 4 ULL/ALF DUPLEXSRS-2320SELF  lL7 613 63v. 1 24 ok EA. L 19__ " 5
AEmC: i‘ :R?'SST:::" 72'%%52150 A coil cord D ———— super sale onY ~¢ wouwr rri :‘tﬁ: ':: égm 113?(:::03115(1)8:1:‘: 1(:9(?;&36'?60’;?1:!
rEaringe wﬂ Pry BRAND NEW PHONE SI IDE p sv con mecAy $8.95
GE FREQ COMPANY SURP) N
ONTER 3 gy P o corten cenemnie el S _MEMORY o 0 T, HAL PA-1.4—3 mhz to 1.4 ghz. 10 to 12 db gain
EXTENDS TO 6 FT. USE . SW/TCH 4116 32 8/529] core operates on 8 to 18 volts at 10ma. Complete unit
| roe ovaviry B — $12.95.

4 FOR TEST EQUIP| -
' LO-2 MIKES, ¢ on e 2 5V gangs| g o N .
¢ B 350 e above units are ideal for receivers, counters, etc.
H'”'v 4/$1 ’99 Ev::oLE:LsE' stock no | contacr | PRICE 7.16 S 10 \/ (Thnrurtn:twmtttttttt-ttit*tttd** )

Hi-BRIN ) o020 | sesy 2114150 5395 |siuven 16 LINE TouCH TONE DECODER KIT WI
NE 516 A P-ANP ST ot | 12/51 §25 R | 755. P.C. BOARD AND PARTS IBQEE

21;::;5:7'“ INPUT ro— o / 1 YT 1K CONTACTS

PUT, VOLTAGE GAl == I - ] N

15,000, 12 oo o 4$11,95 Digitat 107 : e %2 LINE ToucH TONE DECODER KITWITH
e vorer Qoo e | 5/ : CLOCK ,C. BOARD AND PARTS +so00e..$39,

on-a-chip 8-3i30 oPOT 6/51

7107 led or 7106 Icd W57 Swirches wave 176"
EDS ~ YOUR CHOICE -~ BETWEEN MTG CENTERS AND ARE
L 44/125VAC EXCEPT B-3040 WITH

yel low 1-6200 GA AT 0.54/125VAC & DC. ALL

ARE MANUFACTURED BY UID
200V

852 module 16 LINE ENCODER KIT, COMPLETE w§m
T Leo oiseLavs { CASE, PAD AND COMPONENTS ....$39.95

TINE /CB CHAN: 12 LINE ENCODER KIT, COMPLETE W]TH
s T CASE, PAD AND COMPONENTS ....$28.95

red green RN NSRS EEHNEEERABESSRNERSS

¥ ¢ " ROCKE 889¢ $450 AVATLABLE
0 our /9], : ROCKER 0o MANY, MANY OTHER KITS
18] CHOICE - G D SWITCH
2 Bridge s ’ GOODIES FROM Send 15¢ stamp o1 5.A.5.E. for Information and flyer on other
g Etchant Rectifiers Sroru ot Foeee el NE(D):‘EMDNDEACK o HAL-TRONIX products. To order by phones 1-313-283-1762.
5 Ammonium f2a10 i iy Ie/sl ELECTRONICS COMPANY Wi % "("/ HAL_TRON'X

- ~
w Persulfate (‘:_e!'amlc 82620 | 0P07 | | iireo 14/1 su;asa’fzf ,/LM?;”B @ "_ P.0. Dox 1104
d FAST & EASY 95 rimmer 8-2430 | 3POT | BLUE ,Sﬁl PHONE ORDERS 813-953-2829 RO D Southgote, Ml 48195
1 O U $ 3'13Df + PLEASE INCLUDE SUFFICIENT POSTAGE
O SE ¢ B-2440 3PDT CHROME 4#1 FLORIDA RFSI_DENYS ADD 4% SALES TAX ‘ORDERS OVER 320 00 WILL 3¢ SHIPPED POSTPAID EXCEPT
E wst o o LB Pogyd  49%, s e minimum order S5 oo A T
9( WATER (makes 2 gal) 10, 10 MTG CENTERS, EXCEPET B-2410 WITH €OD. VISA B MASTERCARD WELCOME INFORMATION: 21 11 30 FOR HANDL M, A0 MATLIG CHARGES
m ARTWORK BY GRAC/IE MAr /4ISO V40‘ :N;I:Yl‘l:?c‘ e’:“s“;"i L?.‘.:;‘go IASLLQA?I::P FREE CATALOG
~2 Bu! L
CIRCLE 62 ON FREE INFORMATION CARD
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MICROPROCESSOR SUPPORT 1.C.’S

WE GUARANTEE FACTORY PRIME PARTS

We are going to become the largest supplier of prime
microprocessor support |.C.’S. We guarantee that our 1.C.’S
are purchased from manufacturer authorized distributors.
This is the only way to deliver prime parts at the lowest
possible prices. Our committment is to offer th2 best price
and the fastest delivery to our customer. We give many
thanks to our valued customers who have helped us grow.

NEC 16Kx1 DYNAMIC RAM 200 N.S.
These are prime 4116’s from one of the best
MOS RAM manufacturers in the world.

4116 200ns
8 for $25.00 32 for 96.00

NEC 1Kx4 STATIC RAM 250 N.S.
These are prime low power static ram’s NEC
for the finest in MOS MEMORY.
2114L
8 for $25.00

250ns
32 for $96.00

8080A CPU 4.95 2708 EPROM 1<x8 4.50
8085A CPU 8.95 2716 EPROM 2<x8 7.00
8086 CprU 99.95 2732 EPROM 4<x8 19.00
8088 CcprU 44.95 4118 STATIC 1<x8 15.00
280 CPU 6.70 4164 200ns 64Kx1 Call
Z-80A CPU 7.25 2808 CPU 21.00
Z80-P10 6.00| 8755 4050 : 4531
Z80A-P10  7.10| 4000 .35 | 4051 1.10 | 4532
Z80-CTC 6.00] 4001 35 | 4052 1.10 | 4539
ZBOACTC  7.10| 4002 .35 | 4053 130 | 4543
Z80-DMA  18.50] 4006 1.39 | 4055 3.35 | 4553
Z8OA-DMA 22.50| 4007 .29 | 4056 2.35 | 4555
Z80-S10/0 18.50| 4008 1.39 | 4059 9.35 | 4556
280A-510/0 22.50| 4009 49 | 4060 1.39 | 4581
Z80-s10/1 18.50| 4010 49 | 4066 .75 | 4582
Z80A-510/1 22.50| 4011 .35 | 4068 .35 | 4584
Z80-510/2 18.50| 4012 .29 | 4069 .35 | 4585
Z80A-510/222.50| 4013 .49 | 4070 A9 | 4702
3205 3.95 | 4014 1.39 | 4071 .35 { 74coo
3242 10.00 | 4015 1.15 | 4072 .35 | 74C02
8155 11.25 | 4016 .59 | 4073 .35 | 74co4
8185 29.95 | 4017 1119 | 4075 .35 | 74co08
8185-2.  39.95 | 4018 99 | 4076 1.29 | 74C10
8202 45.00 | 4019 49 | 4078 .35 { 74C14
8205 3.95 | 4020 1.19 | 4081 .35 | 74cz20
8212 2.00 { 4021 1.19 | 4082 .35 | 74c30
8214 3.95 | 4022 1.15 | 4085 1.35 | 74C32
8216 1.85 | 4023 .38 | 4086 .79 | 7aca2
8224 265 | 4024 .79 | 4093 .39 | 74cas
8226 1.85 | 4025 .38 | 4099 2.25 | 74C73
8228 5.00 | 4026 250 | 4104 1.39 | 74C74
8238 5.45 | 4027 65 | 4501 .39 | 74cs5
8243 4.65 | 4028 85 | 4502 155 | 74c89
8251A 5.55 | 4029 1.29 | 4503 39 | 7a4c90
8253 9.85 | 4030 45 | asos 8.35 | 74c93
8255A 5.40 | 4031 3.25 | 4506 .75 | 74cos5
8255A-5  5.40 | 4032 2.15 | 4507 35 | 74ci107
8257 9.25 | 4033 2.15 | 4508 3.35 | 74C151
82575 9.25 | 4034 3.25 | 4510 1.39 | 74C154
8259A 7.30 | 4035 95 | 4511 1.39 | 74C157
8271 60.00 | 4037 1.95 | 4512 1.39 | 74C160
8275 32.95 | 4020 1.29 | 4514 3.95 | 7ac161
8279 10.80 | 4021 125 | 4515 3.95 } 74C163
8279-5  10.80 | 4042 95 | 4516 139 | 74c164
8282 6.70 | 4043 85 | 4519 39 | 74c173
8283 6.70 | 4024 85 | 4520 1.39 | 74C174
8284 5.85 | 4046 1.75 | 4522 29 | 74C175
8286 6.70 | 4047 1.25 | 4526 1.36 | 74C192
8287 6.70 | 4048 99 | 4527 1.75 | 74c193
8288 25.40 | 4029 69 | as28 39 | 74C195
8289

MAIL ORDERS SHOULD BE SENT TO:
P.O. Box 21432 Seattle, Washington 98111
Telephone Orders & Inquiries (206« 453-0792
Minimum Order $10.00 Add $3.00 Shipping

. 74C925 74L8107 o 7418244 o
1.25 74Ls00 .35 74LS109 .45 74L5245 4,95
.99 74LS01 .28 74L8112 .49 7418247 1.10
1.99 74LS02 .28 74LS8122 .55 7415248 1.10
3.50 74LS03 .28 74L8123 1.19 74L5249 1.69
.75 74Ls04 .39 74L5125 1.35 7418251 1.79
.75 74LS05 .28 74L5126 .89 74L5253 .98
1.99 74LS08 .39 74L8132 .79 74L8257 .98
1.01 74LS09 .39 74L8136 .59 74L5258 .98
.65 74LS10 .28 74L5138 .89 74L5259 2.95
.99 74LS11 .39 74LS8139 .89 74LS260 .69
9.95 74LS812 .39 74LS145 1.25 74LS8261 2.49
.39 74L813 47 74LS148 1.49 74LS5266 .59
.39 74LS14 1.25 74LS151 .79 74L5273 1.75
.39 74LS15 .39 74L5153 79 74L5275 N0
49 74LS20 .26 74LS5155 1.19 74L8279 159
.49 74Ls21 .38 74L5156 .99 7415283 1.10
1.65 741822 .38 74L8157 .99 74LS290 1.29
.39 741526 .39 74L5158 .75 74LS293 1.95
.39 74LS27 .39 74LS8160 .98 74L5295 1.10
.99 74L528 .39 74L5161 1.15 7415298 1.29
1.85 741830 .26 74L5162 .98 74L5324 1.75
2.39 741832 .39 74L5163 .98 74LS347 1.95
.85 74LS37 .79 74L5164 1.19 7415348 1.95
.85 74LS38 .39 74L5165 .89 7418352 1.65
2.49 741542 .79 74LS166 2.49 74LS353 1.65
4.95 74L547 .79 74LS8170 1.99 74L5363 1.49
1.85 741548 .79 74LS173 .89 74LS365 .99
1.85 74LS51 .26 74LS8174 .99 7415366 .99
1.85 74L554 .35 74LS8175 .99 74LS8367 .73
1.19 74LS855 .35 7418181 2.20 7415368 .73
2.49 74LS73 .45 74LS190 1.15 7418373 2.75
3.50 74LS74 .59 74L8191 1.15 74LS374 2.75
2.10 74LS75 .68 74L8192 .98 74LS375 .69
2.39 74L876 .45 74L5193 .98 74L8377 1.95
2.30 74L878 .65 74L8194 1.15 74L8385 1.95
2.39 741583 .99 74L8195 .95 74L5386 .65
2.39 741885 1.19 74LS8196 .89 74LS390 1.95
2.59 74LS86 .45 74L5197 .89 741LS393 1.95
2.75 74L890 375 74L5221 1.49 74LS395 1.70
2.75 741592 .75 74L5240 1.95 74L5399 2.95
2.39 741893 75 7418241 1.90 7418424 2.95
2.39 74L895 .88 74L5242 1.95 7415668 1.75
2.39 74LS96 .98 741L5243 1.95 74LS670 2.29
RETAIL STORE
1644 116th NORTHEAST
BELLEVUE, WASHINGTON 98005

FOR THE FINEST IN MICROPROCESSOR SUPPORT I.C.’S

CIRCLE 42 ON FREE INFORMATION CARD
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RADIO-ELECTRONICS

3

CABLE TV
CONVERTERS

AND OTHER
(5()()[)!§T11l=F!'

SMASHING ALL SALES RE S — OUR NEW
30 CHANNEL CABLE TV CONVERTER'

Converts mid & super

band cable channels

for viewng on your

™ $34.95
CENEER yowr. | No. 430AED4T7. €a /5

HOT NEW IMPORTI REMOTE CONTROL
30 CHANNEL CABLE TV CONVERTER!

8 ; 574,95
e /10

ETCO MKII WIRELESS —
THE ULTIMATE CABLE TV CONVERTER!

18 00

VIDCOR 2000 CONVERTER ELIMINATES PROBLEMS
WHEN TAPING FROM CABLE TV

Includes remote TV
onlo" switch and

na eontrof!
No ABIVAZTS.

Set TV to channel 3
and the hand-held
trol does

211403
41163
41162
21023
21024

TMS4045-26—
MS4050NL
21011
210785280

AYS1013
TR16028

- 371
- 3.95

AY38u 1.96
PT14828 -32%
INTERFACE
& DRIVERS

1489 -
8130

AM9218C

SHIFT
REGISTERS

MM1402
MM1403

e
838888888

Restores your

orityfor prog .

stores femote noel con.

1rol. Enables videotaping

of ane cable program
china anotte

No. 489VASGD

UNUSUAL FACTORY SURPLUS
MID-BAND — SUPER-BAND CABLE TV TUNER
schematic N. AAWA:ML

19$|750
489VA389— Detalied schematic Awmllw

FACTORY SURPLUS UHF TUNERS

95

$3.95
ea.{10

Converts cable channels to 8
common {f treauency Exper
menters ~ build cable conve
ters, decoders, etc With

Brand new production surplus.
Alt salid state. Icteal for exper
imental work buridina, cal
conuerters, eic. No. 4835L099.

v

MINIATURE FM WIRELESS MICROPHONE

Hides i the paim of your
hand. Reception on any stan.
dard FM raclio of receive

No. 480VA482

QUARTER-MILE WIRELESS MICROPHONE
& RECEIVER SYSTEM

FCC approved crystai controlled
wireles: mike & recewver. All
battery opersted. Etectret wide:
$49.95  range rewonse. VU mete
ea. /5 No 489VA093

ETCO GENERAL PURPOSE TUBE TESTER

995

DUMPING! NORELCO ENDLESS LOOP CASSETTES!

9 5 Impossibfe 16 4ind a1 any
pricet

3 minutes - No. 489VAS0S,
8 minutea - No. 439VAB0B.

INKIT FORM. Checks for rea
kage, shorts, emission. 7, 8-pin,
octal, toctal, compactrons, n
us10r3 In partable case.
AoxTien

Wwed No. m
Pix tube adapter 4591’53“—51# 95

om
IN STOCK — THE MURA
CORDLESS TELEPHONE SYSTEM!

ENDLESS!

88

$129.95
ea. /5.

SALE OF QUARYTZ BATTERY-
OPERATED CLOCK MOVEMENTS!

Accuracy of Y min, / year. up
4

: G
ASBS5— Matching Hande—$2,49/ set
[mv ! SlDﬁ/ul/SJ

20 AMP REGULATED 12VDC POWER SUPPLY!

13.8 vdc n loaa, 12.5 vde full 8
load Easily handies ham station,
marine radio, 558 hoears up 10
400w P E P Brand new factory
sealed carions No. ABGVAISH
48GVA3B5—as above. 10 emps—$46 85 XM M5 ea / 6

OUR LATEST 98 PAGE
¥, FASCINATING CATALOG
z jam packed with unique items,

electronic bargains and unusual

offars. Weite or cirche the intor
mation card number betow

ETCQ ELECTRONICS

NORTH COUNTRY SHDPPING CENTER
PLATTSBURGH, N.Y. 1290

Chaek with order, please. Visa & Mastercard OK. (Sorry, no C.0.D.'s. Add 169
tor UPS & Handling (Excess tetunded). N.Y. State residents add 7% sales 1ax,
Dealer & Export inquirees Invited. Our telephone order desk neves closes
Cath 1618 561-8700.

CIRCLE 31 ON FREE INFORMATION CARD

RUSH YOUR
ORDER YODAY TO:

PRINTED CIRCUIT BOARD
4" x 6° DOUBLE SIDED
EPOXY BOARD 1/16" thick
$.60 ea. 5/$2.60

EPOXY GLASS VECTOR BOARD

11167 thick with 1/10” spacing
4%" x 6% . ...

CRYSTALS $3.45 ea.

RANSISTOR SPECIALS

2N1307 PNP GE TO-
2N404A PNP GE TO-S

PR P v

3

BEREBNE Y URILERESENTNN

HEP G6014 — PNP GE T¢
TIP121 — NPN sswn’cmNG
2NB233 NPN SWITCHING POWER .
MAF-8004 a CB RF TRANSISTOR NPN
2N3772 NPN SiTO-3
2N4904 PNP Si TO-3

TIP 318 NPN Si TO 220
YIFnB PNP SiTO-220 .
P 34 PNP §i

YIP PNP $1UB4

g

2
SRRBRGFRZLRBIBLABIBHRRABL

Censmnanew

3

(13148

vrrsnsrdres

SPECIALS

14 PIN HEADERS .
16 PIN HEADERS . .
24 PIN HEADERS. . b
40 PIN HEADERS. . ........ >
50 PIN EDGEBOARD CONN. .
26 PIN EDGEBOARD CONN .
50 PIN RIGHT ANGLE CONN. .
20 PIN RIGHT ANGLE CONN. .
42516 ROM'S ..
84116-3RAMS

MCB8000L .. ..

20% Discount all 74LS series

20% Discount
340T and 320T regulators

SPECIALS GOOD THRU JUNE 1981
12

ARFIERINNNTRBASYBRENNS

TTLIC SERIES
35 74162 - 120
74163 — 95
74164 — 8
74165 ~ 85
74166 — 1.06
7480 - A5 74170 — 1.60
7483~ A0 74173 - 120
% MIM- B
42 74175~ TS
74176 — |

747‘3 - ¥
7474 - 42
475 49
7476 - 45

g

BRNSFRSEX5EbRRABRRESHE

74161 —

RIBBON CABLE
FLAT (COLOR CODED)
#30 WIRE
.40/per foor
.90/per foot

20cond. -
18.432 MHz S0cond —

20.000 MHz

FULL WAVE BRIDGE
RY | 24 | 64 25A

P
100

200 | 80

400 [ 100 |

600 | 130

INTERSIL ICL 7104-12CPL |2 B"

DATEL'S DAC-0BEQ
8 bit DAC — $7.95

MINIATURE MULTETURN TRIM POTS

100, 5K, 10K. 20K, 250K, $.75 each . ..3/2.00

INTERSIL DE11BP ANALOG SWITCH/
2 CHANNEL DRIVERS. .

NO 30 WIRE WRAP \klRE SINGLE STRAND

___AID CONVERTER. . -
RED100W SAD 1024 ANALOG SWITCH

74574
74586

A1LCO MINIATURE TOGGLE SWITCHES
MTA 106 SPOT. B
MTA 206 DPDT . ... $1.70
MTA 206 P-DPDT CENTR OFF . $185
MSD 208 P-DPDT CENTER OFF LEVER SWITCH, . $1.86

SasahBAREREE
ShsBSRERRSES

100 [ 45 60140

|1.5A [ 6A [35A [110A
FrlL T 80[150] 9.00

7 WATT LD 65 LASER
DIODE IR $8.95

SCR's TRIAC's

PRV| 1A |10A | 254

ETM} 2.60 [12.00
l [1.80(3:60]15.00

26 watt Infra Red Pulse (SG 2006 cquiv.)
Laser Diode (Spec sheet included) $24 95

i 1UF 35v

2NS5457 N FET .
2N2646 UJT.

ER 900 TRIGGER DIODES . .
2N 6028 PROG. UJT .

FP 100 PHOTO TRANS

RED, YELLOW, GREEN OR AMBER LARGE LED's .2° GI

RED/GREEN BIPOLAR LED's.

MLEDS2 R LED

MRD148 PHOTO DAHL XTOR

TIL-118 OPTO-ISOLATOR.

L5 OPTO-ISOLATOR .

1 WATTZENEHS 33,47, 5| 5.6.6.8 0.2 91 |0
12,15,18, or

i.;~¢.w,~
2 BHHFRBE

'e
=

CLOCK CHIPS
MMB538744
MM5314 84,75
MMS316. L3495

TANTALUM CAPACITORS

22UF 35V 551,00 10UF 10V
A7UF35V §/$1.00 22UF 10V
B8UF 35V 5/$1.00  15UF 16V
5/$1.00  30UF 6V
22UF 20V 5$1.00  33UF 20V
33UF20V 4/81.00 47UF 20V
470K 1oV 515100 100UF 15V
6BUF35V 3(61.00  1200F gV

ANKEN
AUDIO POWER AMPS
Si1010G 10 WATTS .. $ 7.50
Si1020 G 20 WATTS .. $11.00
$i 1030 G 30 WATTS .$13.50
Si 1050 G 50 WATTS .$25.00

200 PRV 1A LASCR .95

RS232
CONNECTORS

DB 25P male . . .. .
DB 25S female . ..

$5.95

$.75

$4.25

§ FAST RECOVERY DIODE {35ns) . .$2.25

SFC 3301 — 50 PRV 30A

20KV 250MA DIODE

12A  S0A  125A
80 370
130 4%
150 650
200 8.5
250 10.50

45 300 1250

240A

6.0
9.00
12.00

15.00
18.00
26.00

IN4148(IN914) ............ 15/$1.00

.1 or .01 uf 25V ceramic disc. caps.
16/$1.00, 100/$5.00

.5V at 800ma SOLAR CELLS
3" diameter $4.85

7 SEGMENT DISPLAYS

FSC 80244 digit DL-707C.A. 3"..

..... DL747C.A. 6"
FND503C.C. 5" . HP3400 .8"CA .
FND 516 C.A. .5 HP3405 .8" CC.
DL-704-3" CC. .

$.75
.$1.50
$1.95
. $1.95

LMINTT
LM33?
323K SV3A

armwn a7
MMAN 20
16PIN 22
18PIN 25

T9HGKE: BV at5A = %

IZOTSJ?.DI‘SV u.lo

DIP SOCKETS

22PIN 30
4PN 35
28PIN 40
40PIN 60

TALS0 - 90
740592 - 90
740593 — 90
74596 - 90
TaLS107 — 47
T4L5109 ~ 45
7412~ 45
TALS1I — A5
LS4 B
MSID - TS
TALSIZ — %0
TALS126 — 90
W2 - 60
7415138 — 80
7415138 — 75
T4LS1® — 70
745151 — 119
7405153 — 1.19
MLS1%6 — 119
745158 — 119
SIS~ 86
ALS160 — 1.00
T4LS181 — 100
7405162 — 100
74516 — 100
745164 — 1.00
TSI - 125
TSI - 178
745190 — 1.0
SN~ 2
TALSI4 — 100
MLST — 1.00
TALS181 — 250
JHS10 - 128
L5191 — 115
12— 90

7405183 —
TALSIM — 1.10
TALSI%
TALEI —
IeLS197 —
7405240 —
T4
THSMZ —
7415243 —

LMI0SG 578
340K-12, 15.0r 24Y.. 150
30T5,6,8.9.12.15

18,00 24V .10
T20M5 (.3
LASI412 + 12V3A. 0398

POSTAGE ADD 10% FOR ORDERS UNDER $20.00
ADD 5% FOR ORDERS BETWEEN $20.00 AND $50.00
ADD 3% FOR ORDERS ABOVE $50.00

SOLID STATE SALES
P.0. BOX 74D
SOMERVILLE, MASS, 02143

RATES

MINIMUM MAIL DRDER $5.00.

TEAMS:FOB CAMBRIDGE. MASS. SEND CHECK
OR MONEY ORDER. MINIMUM TELEPHONE,
C.0.0. PURCHASE ORDER OR CHARGE $20.00

SEND .25 FOR OUR CATALOG
FEATURING TRANSISTDRS &
RECTIFIERS 145 HAMPSHIRE
ST.. CAMBRIDGE. MASS. 02133

.(617) 547-7053

WE SHIP OVER 95%

OF OUR ORDERS WITHIN
24 HOURS OF RECEIPT

TOLL FREE 1-800-343-5230
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16K Memory 8/$19.95

4116 200ns NEC Mostek
ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES

LS SERIES SPRING MEMORY SALE

e % e
4 .
740802 38 74LS157 | RAMS 100pes EPROMS

740803 32 7415158 .
7a(S04 .35 74LS160 . 2101 (450ns) 2,49 2.29 100pcs

74L805 .28 74LS16]1 . 2102-1 {450ns) .99 .95 1702 { 1us) 495 4.75

741508 .38 74LS162

740500 38 7418163 21L02-1 (450ns) 1.29 1.15 2708 {450ns) 4.95 4.75
740810 ! 2111 {450ns) 2.99 2.49 2758(5v) (450ns) 9.95 Call

74LS11 .29 7415165 .
TatS1s S8 ratstes 1 2112 {450ns) 299 279 2716(5v) {450ns) 7.95 6.95
Tsie RS 2114 (450ns) 2.95 285 2716-1(5v)  (350ns) 12.95 10.95
ZALS SR e R 2114L.-2 (200ns)  8/29.95  3.10 TMS2516 {450ns) 9.95 9.50
7aLs22 : 748175 1. 2114L-3 (300ns) 8/24.95 2.95 TMS2716 (450ns) 9.95 8.95
74L527 .35 74LS190 1. 4027 (250ns) 4.95 3.95 2732 (450ns) 29.95 Call
TabSss 38 7ateigr 4116-15 (sons) 82195 2.65 TMS2532 {450ns) 21.95  Call
TSy fjatsiee v 4116-20 @00ns)  8/19.95  2.35 TMS25L32  sons) 2995 Call
74L837 78 1aLS196 1. 4116-30 @oons)  8/18.99  2.29 TMS2564 soons)  179.95  Call

741540 .25 7418197
74LS42 79 74LS221
74L.S47 .78 74L5240

i SRS NEED YOUR ORDER
e SHIPPED TODAY?
LS s THEN CALL TOLL FREE

74LS76 .50 74L8257
74LS78 .59 7415258

. i1 800-538-5000

74L8275
74LS279

raisass 103 8 IN CALIF.

7405293

1 800-662-6233

74LS363 N J
Tarsaee (effective 4-14-81) zaosion 2750 T.V.
Tersaer CIRCUITS
74LS368 .

74LS373 1. MC1330 1.89

pras e BEFORE YOU BUY, CALL US. _ _ MR = 2

7418139 .79 74L5385

74L8145 119 74LS386 . WE WILL BEAT Ao 295 tM568
i 8726 2

74L8148 1. 74839 y 4 LM747
;Atsé; . 74L§395 i ANYONE’S PRICES ; LM1310

7415154 74LS670 2. B LM1800

IC SOCKETS ’ TRANSISTORS

10/1.00 100/8.99

8pinST 10/1.29 8pin WW . 10/1.00 100/8.99
12 14pinST 10118  14pinWW | ISOST s - 101100 100/8.99
74153 . 16 pin ST 10/1.69 16 pin WW d 815 i 79157 . .79 10/6.99
74154 1. 18pinST 10/199  18pinWW 78157 . UL
74186 20pin ST 10/2.89 20 pinWW 1. 78247 . 79247
74157 22pin ST 10/2.89  22pinWW 1. 7805K 1. 7905K
74161 . 24 pIn ST 10/2.99 24 pin WW J 7812K 1. 7912K
74183 28pin ST 10399  28pin WW 1. 78L05 . 79L05
74164 pin ST 10/4.99  40pin WW  1.99 78L12 . 79L12
74173 1. STZSOLDERTAIL Wi - WIREWRAP 78L15 . 79L15
74174 Jumbo Red  10/1.00
74175 - Jumbo Green 6/1.00
e ' ' el 8
. 7
s LINEAR MAN7A FEE C
74196 . MAN72 .3'CA .99
LM301v .34 LM556 .69 LM1488
LM308v .98 LM565 .99 LM1489
LM309K 1. 1.49 LM1800
LM311v . i 1%3 tmgggg 2.49
' ‘ 3 ' B - oe
748124 3.95 745288 4 p . A g 1330v 1.
74S174 1.49 7458387 5. . o i F .79 MC1350v 1.29 SWITCHES
745188 4.75 745471 18. o - il . .59 MC1358 1.79 4 position
: - A 5 position
74C141.49 : i 6 position
c LM555v .39 LM1458v .69 7 position
T-T0-220 V=8 pin 8 position
TERMS: include $2.00 for shipping. $10.00 minimum order.
lDR MICRODEVICE89 INC. Send SASE for complete catalog. Bay Area Residents add I
1101 South Winchester Blvd. 6":% sales tax Calif. Residents add 6% sales tax..We c
S 1 Calif N 12 reserve the right to limit quantities and substitute Z
an [ose, California 95128 manufacturer. Prices subject to change without notice. m
800-538.5000 408.247-4852 Foreign orders add sutt. postage. A
©
o©
-
CIRCLE 40 ON FREE INFORMATION CARD 107

www americanradiohistory com



P.0. BOX 401244R
BULLEY ELECTRGONICS  -:ixo 110w

Sound Effects Kit $18.50 W{ Doomsday A|arm 1 The Greatest Breakthrough

The SE-01is a complete kit that In Electronic Music Ever!

[ JEVE S 4 comatns ail the parts to build a q 2
Mdapttas i) 38 STonrammaticledurd totiseis If you have trouble sleeping and you would like

\{ D d round . .
?::0:\'::' re::s'qr;ﬁnr::n:r:- the rest of the neighborhood to share your mis- The

L e ery then this little kit will be for you! There Su;;‘e:kl::ﬂc
g,':gus;""";? T D is no way to accurately describe the unearthly REVISION 2
t’,‘(’:"c’)‘l"’;fﬂ"s':.“’osn'f(s’:;:f"‘;z; howls, screams and tones that come out of this su.’s
E:::lfgﬁ'cz::::?’g‘::ﬁgﬂ‘ kit. Four separate tone oscillators are mixed, (aqﬂf Kit) . -
o) Aig‘:;fbgox:agf"?nﬂ; cancelled and stepped at a varying rate. 10 Watts 2:7;2")‘:5' ";C,“gjo‘z“";;;' o

Multiplex Osclator g i i
m:re'pv:sn:i?y.ﬂr?:e 39/:"?9;“‘ off @Ry Salims, /A OyGER (i [y & preeritee! Now you can play hundreds of songs using the Bullet Super

PC Board fealures a prototype burglar alarm. Complete with PC board and all Music Maker. The unit features a single factory
area 10 atlow for user added programmed microprocessor IC that comes with 20 pre-
::irm;ltvy"Eas-ly (] necessary components less speaker. For 6—12 programmed short tunes. By adding the addltional PROMS
{] uplicate xplosions, " d ] to 1000
VDC. ORDER DA—01 (2708's) the system can be expanded to play up to
:l':;:" f:"l:"sn':;":‘;':&',g: g notes per PROM. Just think . a compact electronic
other sounds. The uni has a XIT instrument that will play dozens, hundreds or even
multiple of ions. The thousands of selections of music. The kit comes with all
low price inctudes all parts, electronic components (less the PROM), and a drilled,
assen;bly' manu':xl progvammgmg Charts. anuldelalled 76477 chip 7 Watt Audio Am’ Kit 55.95 plated and screened PC Board which measures 4" x 4%’
Specifications runs on a 9V battery (not included). On board SMALL, SINGLE HYBRID IC AND COMPONENTS FIT ON A 2" x 3" PC it tion is the same PC board al
100MW amp will drive a small speaker directly, or the unit can be BOARD (INCLUDED). RUNS ON 12VDC GREAT FOR ANY PROJECT THAT Z::S:s ::':; f,':,':, s;;as:ecr (ono; i:cnlua:a) from a w'?\as'gerr:g
connected to your slerea with Incredible results! (Speaker not NEEDS AN INEXPENSIVE AMP LESS THAN 3% THD @ 5 WATTS. ] 3 3 k
). 76477 s i y for 63.15 each. COMPATIBLE WITH SE-01 SOUND KIT ear splitting volume. Since the unit works on 12vDCor 12
VAC®, vehicle or pertable operation is possible. What do
t for $24.957 Everything but a speaker, transformer,
. M N Overvoltage Protection Kit Hem e b
AY3-8910 PFOGRA‘M ABL'E S.OU D GENERATOR ge K sb'qs case, switches, and PROM. Additional 2708 albums
The I,_x'v:;»ssm I'S al40 pin LSI cmpb\rrlh three osclilat(ors. :Rree Protect your expensive equipment from overvoltage containing popular tunes are availabie for $15|.00 each or
amplitude controls, programmable noise generator. three conditions. Every computer should have one! Works with any you can program your own PROMS using information
mixers, an envelope generator. and three D/A converters that Tree] (308 e el (T, 0 ) 0l o (B BB ) provided with the kit instructions. Lists of avallable PROM
are controlled by 8 BIT WORDS. No external pots or caps P P ps- albums are available on request. (Note: Unit plays
required. This chip hooked to an 8 bit microprocessor chip or electronic music one note at a time, it is not possible 10 play
Buss (B0BO. Z80. 6800 etc.) can be software controlled to supel’ Value Power Transformer chords or a melody with harmony simultaneously.)
produce almost any sound. It will play tnreenolelchords.make Well made, open frame transformer with mounting ears. Build a + Envelope control gives decay to notes.
g?“g'tn'::'sl:e:aﬂ"ﬁgs' giturrl\irs‘msr'oev,l‘;?:slogs'cz:lertgll }':Sr"gisr; +5 and £12 supply with inexpensive parts. Free schematics of | * "Nexttune” feature allows sequential playing of all songs.
meaow énips with two 10 po?ts The chip requires +5V @ several designs. Primary 117VAC. SEC #1 15VAC @ .5A SEC * On board inverter ailows single voltage (+12) operation.
75ma and a standard TTL clock oscillator. A truly incredible #2 15 VAC @ .5A SEC #3 BVAC @ 2.5A. ORDER: OPTIONAL ACCESSORIES
clreult. SPECIAL BONUS:Order 2 BET-0005 DIP Switches One 8 pos., One 5 pos. 2.00/Set
$12.95 W/Basic Spec Sheet (4 pages) Get tree 723 voltage $2.95 each (Can be directly soldered to PC Bd. to access tunes)
60 page manual with S-100 interface instructions and regulator IC! . 8C -
i Rotary Switches Two 5 position 2.50/Set

several programming examples, $3.00 extra
« NO C.0.0.'s {For remote wiring to PC Bd. to access tunes)

+ SEND CHECK M.0. OR CHARGE CARD NO.
MANY OTHER COMPONENTS AND KITS AVAILABLE + PHONE ORDERS ACCEPTED ON VISA AND MASTERCHARGE ONLY. Aftractive Plastic Case 6.50
IN OUR COMPLETE CATALOG. CALL OR WRITE FOR | 1 f203%FORSHIPPING @ cerax Watiplug Transformer 3.00
FREE CATALOG. - ALL FOREIGN OADERS AOD 0% FOR SHIPPING CHARGES. (For operation on 117VAC house voltage)

U. S. FUNDS ONLY.
(21 4) 278-3553

Doorbells Car Horns
Toys

Music Boxes

HICKOK DIGITAL MULTIMETERS 15 MHz Mlmscope =556 312-Digit 0.1% Digital @ Touch/Test 20 Multimeter

_’¢> - = Rise time 11.7 n$ or Capacitance Meter A portable/
\ﬁ @m ©) aie 3 Gooy b e Fayo Model 3001 $93375 e Py
N _“‘*‘/D v response !
oy - T ’ Function Generator g >y
Model s Autoranging | moe: 200 $ 95 w
Vari-Pitch e (3 0 E g L — D
Hefier 5210, wow 798 7 Dual Trace pisand fore A Lol el

; ; Trace Triggered
woser | PrOto Boards Egg;gammtor o19) Miniscope
2845 . ally “’ﬁ b i
\ MMH@ displays static and ﬁk Model MS-215
PB-104 dynamic logic & . .
Fully assembled Works with OTL. moge) LM-1§ 30 MHz Dual Trace Triggered

HTL, 4
$5995  (ligg o $5995 | Miniscope mode ms-230

YOUNAME IT... WE GOTIT.
AND AT DISGOUNT PRIGES.

SEND FOR FREE 180 PAGE CATALOG.
In-Dash Car Stereos

WX333 $6950

LTy
\IZ Tech DMM 312 /
Digit LCD Readout

Model WO 747 87995 oo

Model 14794

Digital
Pulsar Probe Mode! DP-100
Beckman DIGITAL MULTIMETERS 50 MHz

Mode) TECH 300 S1 0995 Pulsar Probe model op-50
®

s 00
2 19075 [BlsH X-10 L I

S;,W DIGITAL MULTIMETERS | @ﬁi

Model 462 Model 463 4 Pc Standard Starter Kit » One (1} Standarg Commang 499 M.lmatl."e 9 MURAPHONE 8-Track AM/FM 35250
Console = Twr 12} Lamp Moduies ® One (1) Apphance Module ngh Fldellty
$1 99 $1 6995 PK500 5 pc uitrasonic Starter Kit = One {1} Deluse 3-Way Stereo ordless IS H'ﬁﬁ
T [esrsomme e T Vs SQQISY < ers. | Lelephane Cassette AM/FM S5750
260 Meter A vLmsun. mp Module 5 - $ L 95 SVStem ) 8 G )
Model 260-7 ;;ggg;;ig'?;nwﬁfc;«t;;;;k;;;gg The Timers5g95 59 Mol s11() Oigital Cassetle AM/FM $8Q) 95
WIII///II/ 06 et T r ot with Clock Matel Cs 607
- n , Ath i ndenl On-0 A
ﬁa?geuvgd:pt::elsesl giver butians FSTSIAR “72“‘ Graphic Equalizer l Qi
leads “fﬂ"g' Model GE 5000 $3Q95 P4 4&,{ 20
\ FIDELITY Sensury Chess Weller’ Soldering 6x9 3-Way $1295 o
Magnifier N\ Challenger®110.| WTCPN Controlled Station D Speakers s 200y mageet
g Chess Cha"enger g . Output Solderi Model Mg!el 8P2000-69 TRD
ode &
& | jtmn 57995 Voice Sensory | o >0 erlng e il
\ $ 5
% Pretision ground and polished X Mode| % Eha"enggser Mode! WTCPN 109
(e magnification lens s ; BBC 249 35750 % {'6
o . . IZ!E U, ase 855 Conklin St. Farmingdale, N.Y. 11735
N LTS A 7y T rar——r—" , o e | o
&2 [ casio Calculator- Cordless Circuit Tester | Service = ] N ey oy oot e i
d Calendar Watch Soldering Finds faulty components ¥as|t?(rt i =1 - AT e | i o
) Model C-80 Iron quickly and ;assﬂy 0ol Ki oy i et e T0's exten
& $A950 $ $ 95 it TOLL 00 -
o |42 52995 [ 1) s *29%yose (Y | *49%% isam ,‘ To.t (800)645-9518
% in N.Y. State call (516} 752-0050
108 CIRCLE 46 ON FREE INFORMATION CARD

www americanradiohicstory com



Capaators-Ru] Time Clock Culendnr-
ssBatteries s ZNRse!
'anlmureﬁ'Re&lslors & Resistal
SupnorteLuxo
Electrulytic Capacitors® Potentlometers'Clr Ci ock'Trnnsnstms'Hnme Clock Kits=Tools * Fuse Iolder Boards
LRIV

P Prod
Microprocessor

XY -0
DIGLKEY — DIGIATY — DIGIEY — DIG1-K)

INTEGRA':I'ED CIRCUITS

BEE

§ezeny

e

L 700K
(usi=eT
araict
70 1T
a8 o)

415043 &
o1 iN7 01

2SO TTBREEIBBAE |

DIP IC INSERTION TOOLS WITH PIN
STRAIGHTENER

KEH] Lk

N & IXTRACTION KIT

SISO b § e 01903

%’#&é%%‘!&%%f’

m.... -......._..

L1} L BN e
ol b
i

s

A WAH R[SIS'ORS ASSORTMENTS
i

ottt
pabAple R

Sv 90

SJ..?n
PACERS

"MOLEX |.C SOLKEI PINS
300 00/ 50M

The D.qu Key volume discount ond Service charges are simple 1o apply. Most

syl

iRt wRae
BURLWRAP
DiP sOCKITY

DIGI-KEY

CORPORATION

E ¥ Johnson

Mn., Ak..

*Terminal Sans'T 1 Connectofs' e

‘rappin
i i raftin

raalphad

Lumns'Clock Bozelse

DYGIKEY &
¥ — DIG! nv — o6t nv J-BIGI KEY — 01/ Kt

RUMEN'

I C. . SOCKETS

Standerd protle

b emier Diodea-Brgadboading

8 *lem
ot om0 Bds & Joeheintograiy Cocarur

PC Lavo..lpsunnn.ea-u&mm Batteries* Tantalum CapacitorssTime-Te

F
s

troi:lcs'LA&nBs- Mnmm;g .

DIGI-KE G RET

The Big DIGI-KET Discaunt mak s

HOBBY-BLOX|

T AL OR ARGk T S it

sa Big Price Di
o+ NEW'

Digita:

ference  (SaBILOW) ™

A1032.Clock
D Clock Module

w1

mheralurc

mo:-uv
0IGHKETY

DIG) KTV -
OIGIKEY -

i-KEY -

800-346-5144

218.681-0674

B ooks'Dmmend oolu'l’[néasvlc;

e Connectorse et
1ED"s=Data B

admium Batte:

Wick*AND MOR!

0IGI-KEY

OIGI-KEY — OIGI-XEY — DIGI-KEY — DIGI-KEY — DIGI-KEV

PANASDNIC (LECTROUY TIC CAPACITORS
it fovia

Data Books
QS

an:.nv OIGI-KEY ~ DIGI KEY

PANASONIC POLYESTER CAPACITORS
20 ¥DCslen

2 10 ToutRRG
NEW! «nt
A

AL N,
mit
ony
]
534'5
" R N T
- | e oo
o1 5 04
1
o 5
= : 4
o2 ' o
!
BT . o
e S o
b 7o
o
cou? .
7 )
i »
4] o
3 s
s i
3 ol
1 5
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179 1828
17
193w
200 825
5]
19 1780
270 U
10 2000
20 20
48 7m0
488 a3es
342 um
10 a7 o
aruss IR PO
ousiA 347 3088
7988 FPCINY Y]
w12 $e 6013
gtz 5950
MU 0o
e 55375
M nn
S nu
M50 "
ais2i we
ME70) o1 g
T2 “i
i 5013
w803 7 07
07 s &8
s 17
Py 00 ;.
WPS%074) 200 1m0,
Pt nis e
psI03 X ]
w53 n0  mW
sz P00 18000
w53 % 15750
Py Ve 130
Py U w10
el 7% 90
where) TE I X )
eal) 17 T
NP3, TE-

13 0
I P00 a2
e, 900 B
! 750 877
TeI7), Jgo0  wo
2 MW W00
e 32 1850 16% 50
s W30 1696 50
e IR MR
e 5750 1%
el 7000 ]
X 7250 250
TPaic 5730 5080
X 5% 5750 |
s Iz 3

ot
P

mong

St e
A 5ivsy

e
Pt

wszse
% Y

w3
Wszsen
e

Call o

Omcrgten 10
T3V 5% 200 Zeow [1NT428 a0 |
TAY3Y ool (h04ES |
T4V 300 e (0 i

L4
I\\\-noluuuw-)
LIVAN ot -

k3 pi3is sakks sxzBE s3gze

D94 00w Jome (1T oo |
51V 3% 30m Vo 40730 |

Wilie for your #ree DIGLKLT Catalog

ms sold by

‘ou need wocers Sonanc phap ond fecka, er 19 pun ond
;u!u‘"-uu-.-vm—mi 3 Broduety trom
DRGLXFY

HEAT SINKS from 10-92 7% coolers fo T0-3 100W
sinks.

gi-Key moy oe combined for o volume discount. Items that are not discountable are identified by vhe
following t5e part oumber. After wriling your order, total oll of the d.scounmble items and apyly the appropriate discount, Fo this subtotal, add the non-distountable ilems. Then odi

the Sevvue charge. We poy df shipping and insuronce 1o oddresses in the u s A Canado ond Mexiso when payment accompanies order.
WHEN ORDERING BY PHOKE, CALL: 1-800-146-5144 (M

. Ak, 1
You may 0y by check, money order, Moster Charge. VISA or €.0.0 DIGI KEV GUARANTEE:
replaced x refunded if returned within 90 days from receipt with o copy of your invoice.

674) By mail sand your order to: OIGI-KEY, Highway 32 South, Thisf River Falls, MN $670)
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SERVICE
95 0.00-5 9.99
10.00.523.00 .
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1%
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1000
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300_/e3
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1000 /63 184 1137 1 P 1l
i
B e . x
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Instructions E
- m 24 2 X
included In All Ordors { 3% @ '
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Autoranging makes it faster
and easier-to-use,
a microcomputer makes it best.

Confused about how to select the right
DMM? A lot of under $200 hand-held
DMMs do look alike and offer similar
specs, but only the B&K-PRECISION
2845 gives you microcomputer-
controlled autoranging. That's important
because autoranging saves time, reduces
the chance of reading errors and lets you
direct more attention to your project,
instead of your test equipment.
B&K-PRECISION uses “smart
autoranging,” a concept that's years
ahead of traditional methods. Range
changes are fast, controlled by a four-

1€ PreCISION

bit microcomputer; and readings are
computer stabilized to prevent ranging
instabilities. The 2845 autoranges in all
modes. In use, its “micro” monitors A/D
converted input signals and automatically
skips to the range that will provide the
highest resolution. For best reliability,
actual range changing is performed by
hermerically sealed reed relays. A range
lock function permits you to manually
hold any range automatically selected.
The 2845 provides 0.1 percent basic
DC accuracy; and it’s EMI shielded to
keep that accuracy in RF fields. For fast

continuity checks, there’s an audible
(defeatable) beeper. A full range of
optional accessories are also available.
Best of all, with so many features and a
$175 price, the only thing you'll be giving
up is manual range switching.

Let B&K-PRECISION take the
confusion out of your DMM selection.
Just ask for the microcomputer-
controlled 2845. It’s in stock now at
your local distributor. For more
information call:

(800) 62 1-4627 toll free;

(312) 889-9027 1in lllinots.

DYNASCAN
CORPORATION

6460 W. Cortland Street « Chicago, IL 60635 - 312/889-9087

International Sales, 6460 W. Cortland Street, Chicago, IL 60635« Canadian Sales, Atlas Electronire 2ntario

B,

Model 2845 $175




IF YOU OWN A RADIO, THIS MICROPHONE
" WILL LET YOU TRANSMIT FURTHER AND
CLEARER OR WELLGIVE 4
'YOU YOUR MONEY BACK!.. =

[~y . ¥ o R i ]
v VUV O
Guaranteed to ‘ A speech processor microcircuit, de-
out perform any micC \ & sowe and ecages i ounbet
on any radlo' }sg/n //\\ r;r:;ztrciaé\atlﬁczoANn:fncan invention made

deo 24 L4

CHECK OUT THE EXCLUSIVE FEATURE

cups’

ANYWHERE
PROCESSES
SPEECH WITH
COMPUTER CIRCUIT
SOUND SENSITIVE 2
INCHES OR 2 FEET
NOISE CANCELLING
TWO MICS WITH
ONE SWITCH

FRESH CHARGE WITH
NO BATTERIES

YOUR DOUBLE GUARANTEE

= GUARANTEE I:
The K40 Speech Processor is guaranteed to
outperform any microphone it replaces or re-
d turn it for a complete and full refund within 7
days from the K40 Dealer that installed and

GUARANTEE II:

Unconditionally guaranteed for 12 months.
v4 Guaranteed against cracking, chipping, or

rusting Guaranteed against mechanical fail-

ure. Cuaranteed against electrical failure. No

exc Jdsions. No gimmicks. For a full 12

Suggested
Retail
|

AMERICAN ANTENNA
ELGIN, ILLINOIS 60120

i COPYRIGHT AMERICAN ANTENNA
... Sold exclusively by mAmerican K30 Deale s throughout the U.S. & Canada.
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