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It started with the Bone Fone. And this very
unusual stereo system has created a whole
new series of products.

The Bone Fone is an AM/FM stereo radio
that drapes around your neck like a scarf. Two
speakers, placed near your ears, not only
provide excellent stereo separation, but
vibrate slightly through your bones to give you
the same sensation as standing in front of your
home stereo system.

UNEXPECTED APPLICATIONS

Shortly after it was introduced, the Bone
Fone became a very popular product for a
variety of reasons. A lady in Helena, Montana
who bought the unit for her son told us, "It's
made a significant contribution to my sanity.
No more rock n' roll blasting through the
house, the sound goes where my son goes."

A jogger in Rowlett, Texas wrote us
“Amazing separation, fantastic stereo re-
sponse, helps my jogging tremendously. |
wasn't really expecting this type of quality
through a magazine ad at this price.”

But one of the most unexpected letters
came from a man in Belle Center, Ohio. “You
don't have to be young and jog to enjoy Bone
Fone. You see, I'm 73 years old. | just sit and
listen.”

LETTERS EVERYWHERE

Letters have come from mailmen, roller
skaters, skiers, cyclists, motrocycle enthusi-
asts, hikers and even people who listen to the
Bone Fone stereo while walking their dog. The
Bone Fone appeals to practically every
American.

The Bone Fone was designed by an engi-
neer who wanted to listen to good stereo
music without carrying heavy box radios or
bulky headphones. Headphones block out all
other sounds—even warnings which could be
dangerous outdoors, and box radios are
heavy and disturb those around you. So he
invented the Bone Fone—"the stereo sound
you wear around.”

Weighing only 17 ounces and powered by

4AA cell batteries the Bone Fone stereo pro-
vides a sound that would be impossible to
describe in an advertisement. The cliche,
"you've got to hear it to believe it," certainly
applies here. And for $69.95 it's the lowest
priced stereo entertainment product available.

But what about the sport enthusiast who can
care less about stereo music? Or the person
who wants justthe news? Or simply the person
that justlistensto AM radio and doesn'twant to
spend $69.957

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

Enter NUTSI NUTS is the AM version of the
Bone Fone for sports nuts, news nuts, jogging
nuts or anybody who wants a low cost Bone
Fone without FM or stereo. NUTS sells for
$39.95 complete with two speakers and a
strap that firmly attaches the unit to you for any
physical activity.

Sitting at a football game, walking your dog,
jogging—NUTS gives you a convenient way to
listen to music, news and sports without
paying a premium for stereo.

But the Bone Fone spinoffs don't end there.
There's the Neck Fone—a device you place
over your shoulders and plugs into your home
stereo system. This lets you enjoy your home
stereo without disturbing those around you
and without the bulk of headphones. The Neck

If you thought the Bone
Fone was great, wait

until you hear what'’s new.
1'l" Here’s the latest on the
' Bone Fone spin-offs.

Fone sells for $34.95.

So there you have it. Three exciting
products—Bone Fone, NUTS, and the Neck
Fone—three unusual solutions designed to
solve any gift-giving problem.

LOWEST-PRICED STEREO

Compare the Bone Fone price with any
box radio, stereo system or even the new $200
Sony Walkman. The Bone Fone is the lowest-
priced quality personal stereo system you can
buy. It is also safer than headphones as it
leaves you free to hear the sounds around you
and keeps you in touch with the environment.

To order any of the above products, simply
send your check or money order for the
amount listed above plus $2.50 for postage
and handling (lll. residents add 6% sales tax)
to the address below, or credit card buyers
may call our toll-free number below. Each unit
is backed by a 90-day limited warranty and a
service-by-mail facility as close as your mail-
box. Service should rarely be required as the
units use solid-state components and are
designed to take rugged treatment. JS&A is
America’s largest single source of space-age
products —further assurance that your modest
investment is well protected.

The Bone Fone started a small revolution.
Be part of that revolution with the space-age
way to listen to music, news and sports. Order
a Bone Fone product at no obligation, today.

AN

0
O

Dept.RA One JS&A Plaza

Northbrook, lll. 60062 (312) 564-7000
Call TOLL-FREE ........ 800 323-6400
Inlllinocis Call ........... (312) 564-7000

©JS&A Group, Inc.,1980
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Beckman brings a True RMS capability
d. » ¢ I'I d h I d at an affordable price
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true RMS capability and many more fine
performance features for just $210.

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

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

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

Measurement Comparison Chart

Average
Responding
Meter

Waveforms
(Peak = 1 Valt)

Beckman Correct
TECH 320 Reading

Sine Wave

|
0.707V | 0.707V

Full Wave Reclified Sine Wave

Square Wave

o]

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

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

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

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

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

BECKMAN
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The ASRU (Audio Signal Res-
toration Unit) is a combination
noise-reduction and signal-ex-
pander device that offers fea-
tures not even found on some
commercial units. Build one
yourself and hear things from
your records and tapes that
you never heard before. The
first part of this project begins
on page 41.

mﬂsmhlm-w
how to find out what's inside those plain
black packages on page 55.
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lookingiahead,

TYPEWRITER
WILL TRAVEL

RCA’S DISC
LAUNCH

PROJECTION’S
CLEAN SWEEP

SPEED VIEWING

Combining high-density magnetic recording, miniaturization and consumer-electronics design
principles, Sony has introduced what could be the forerunner of a major and basic new kind of
product—a noiseless, completely portable electronic typewriter. Sony’s Typecorder actually is
far more than a typewriter. In a slim 82 X 11 X 1'/4 inches, weighing only three pounds, it
combines a word-processing terminal, a dictating machine and a stenotype system. A built-in
microcassette can store up to 120 pages of typed material and make sound recordings. There is a
40-character (half-line) LCD readout on the machine.

A portable printer makes the Typecorder a complete out-of-office typing system, or with
various peripherals, it can be integrated into word-processing systems. An interface lets it
operate any IBM Selectric typewriter, either directly or via phone line. Another accessory will
punch out a Telex tape from its cassette, or it can be interfaced as a remote terminal to any
word-processing system via a modem. The Typecorder will be available around midyear at
$1400. The portable printer accessory will be about $600. Typecorder’s debut marks Sony’s
entry into the office-equipment word-processing business. A new Sony line of word-processors is
geared to a new 3'/-inch floppy-disk drive, with a recording density 1.47 times that of a
5.25-inch floppy disk. Sony’s Series-35 word-processing equipment also employs microcassettes
and is compatible with the Typecorder.

Is video the next wave in hi-fi? Apparently many audio manufacturers think so. Advent was the
first audio manufacturer to go into video, through its VideoBeam projection system. Pioneer is
now making and selling the LaserDisc optical videodisc system and will add a vido projector.
Who's next? Well, Fisher will have a deluxe console containing audio equipment, an optical disc
player and Beta VCR, scheduled for next fall. And Sansui plans to bring out a VHD videodisc
player later this year, followed by a VCR. Superscope is expected to go into video under the
Marantz brand, possibly bringing out both a projection TV set and a videodisc player. Advent
will add an optical videodisc player, and both Kenwood and Aiwa are studying possible entry into
the video market in the U.S.

This is the month that RCA’s CED SelectaVision videodisc player makes its debut—scheduled
to go on sale the week of March 22 in 5,000 stores coast-to-coast, backed by a record advertising
campaign on television, in newspapers and magazines. RCA already has trained technicians in
1,000 company-owned and independent service shops. The number of players on hand for the
start of sale will be at least 20,000 and possibly as high as 30,000. The player will carry a
suggested list price of $499.95, and the initial disc catalog will contain 100 titles, selling at
$14.98 to $27.98, but most of the discs will sell for under $20 with the highest-priced selections
containing more than one two-hour disc. Movies will be the mainstay of RCA’s first offerings,
although there will also be classic TV shows, sports, and music, as well as children’s and
educational selections. RCA says it will offer 25 new titles in May; 25 in September, and 10
monthly thereafter. RCA’s disc-ad campaign will stress programming, simplicity of operation,
and low cost.

Projection TV, too, is sweeping the American television industry, seven years after Advent
popularized the first home color-projection system. Major holdout RCA has introduced a
single-piece three-tube unit, to be followed soon by Zenith, Magnavox, Sylvania and Curtis
Mathes, with giant-screen sets now fielded by virtually all American TV brands and most
Japanese ones. Sears Roebuck added its own projector late last year. Three-tube projection sets
are also being offered by GE, Sony, Quasar, Panasonic, Toshiba, MGA and Kloss Video, with
Hitachi, Sanyo and Toshiba expected to come along soon. Sales of specially built TV projectors
(as opposed to modifications of small-screen sets) totaled about 28,000 in 1979, rising to nearly
50,000 in 1980 and are expected to reach 75,000 this year.

With all of the new video information sources available to us, will we soon be required to watch
and listen at a faster pace to take it all in? VSC Corporation thinks we will, and it is forecasting
that the next generation of home VCR’s will incorporate its new variable speech-control IC
which permits speeded-up audio without a change in pitch. Although most VCR brands now
offer special-effects models that permit high-speed viewing, all except JVC disable the audio.
One JVC model contains the VSC IC and allows watching and listening to programs at less time
than it took to record them. Just think of all the extra viewing you can do if you can watch 60
Minutes in 30.

DAVE LACHENBRUCH
CONTRIBUTING EDITOR



Magnavision is
Gourmet Video.

Video for people who
know and love video.

If you seek the ultimate in your
electronic gear, Magnavox has
a bright idea for you called
Magnavision. Itis Gourmet
Videa for the video gourmet.
A picture that's clearer than
tape and less costly, too.

Magnavision is an advanced
LaserVision™ videodisc player. Its
optical laser scanner, a videodisc
and your TV set team up to give
you a picture that's amazingly
sharp and clear.

Even better, the Magnavision
picture remains this good even
after thousands of viewings. That's
because there is no direct contact
between our laser and the disc.
Unlike your phonograph,
Magnavision doesn't use a needle.

©1963 ALFRED J. HITCHCOCK PRODUCTIONS, INC

wear, the Magnavision seund stays
crystal clear, playing after playing.
Studio-like controllability puts
you in command of the action.
Now the real fun begins. You not
only watch and hear Magnavision.
You play with it, too. Reverse, Slow
Motion, Still, Fast Forward, Search,
Numerical Index, Stereo Sound.
Only LaserVision systems like

R Magnavision let you watch and
\ play so many different ways.

¥ ¥ Watch what you want whenever

Simulated TV picture

The hearing’s as good as the
seeing.

Magnavision is designed to be
played through your home stereo
system so you hear what you see
in full high-fidelity stereophonic
sound. And since there is no disc

The brightest ideas in the world
are here to play.

you want.

With Magnavision, you have a
complete library of MCA
DiscaVision™ programming to
choose from. Blockbuster mavies
like The Electric Horseman.
Classic films like The Bride of
Frankenstein. Cooking lessons by
Julia Child. Documentaries from
Jacques Cousteau. How-to-do-it
tennis, golf, swimming and crafts.
Music, concerts, cartoons, the arts
and NFL football,

Discover Gourmet Video taday.
Call toll-free 800-447-4700 for the
Magnavision dealer nearest you.
In llinois, call 800-322-4400.

£1881 MAGNAVOX CONSUMER ELECTRONI|CS CO
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whats news

Encyclopedia on one disc?

Drs. Alan E. Bell and Robert A. Bartolini
of RCA Labs, Princeton, NJ, have received
U.S. patent for a recording method that
makes it possible to put 100 billion bits of
information on the two sides of a single
disc. That is 10 to 100 times the capacity of
any magnetic-storage disc used today.

The information is recorded with an
intense beam from a novel semiconductor
laser, which burns a series of microscopic
holes in a thin tellurium layer deposited in
the coating structure of the plastic disc.
The information is read out by a less
intense beam from the same laser. It shines
through the microscopic holes and is re-
flected by a layer of aluminum located
below the tellurium.

The high-density system has many po-

tential applications. A multi-volume ency-
clopedia could be stored on the two sides
of a single disc. It may also be possible to
replace conventional X-ray film, which re-
quires expensive silver. Other possible ap-
plications are in word processing, still and
motion pictures, and in storing bulky busi-
ness and government records.

Video viewers are passive

The average video viewer of prospective
video viewer shows little interest in pro-
grams that call for viewer participation,
such as do-it-yourself programs. Those
interest only 15.9 percent of the potential
audience, while new movies would attract
66.5 percent, or two-thirds, according to a
recent survey by Venture Development of
Wellesley, MA.

THE HIGH DENSITY DISC is held by Dr. Bell. Dr. Bartolini is at left.

- -

Movie classics are next highly regarded,
with a 50.2 percent rating, and PBS series
and specials follow with 31.6 percent.

Between 20 and 30 percent of the pro-
spective audience would be interested in
pop, rock, and jazz concerts, educational
courses, plays and dramatic specials,
sports events, and old television series.
Comedy specials, classical music concerts,
and news and documentaries all rank be-
tween 14 and 20 percent, while musical-
variety specials would interest only 14 per-
cent. At the bottom of the list are children’s
programs, sports lessons, and foreign-lan-
guage movies, all with ratings lower than 10
percent.

Power savings for UHF TV

A committee of nineteen Public Televi-
sion engineers have reported that the effi-
ciency of UHF stations using klystron trans-
mitting tubes can be increased to make a
power saving of nearly 50 percent with no
decrease in output, or with a considerable
increase in output if input power is main-
tained. The statement was backed up with
a 67-page report describing experiments at
several television stations and with a trans-
mitter manufacturer.

One of the techniques is to cut the beam
perveance, reducing beam current while
raising the voltage to maintain the same
output power. Another is to pulse the mod-
ulation anode—the element in a klystron
that corresponds most closely to the grid in
a triode tube—during the TV sync periods.
That increases efficiency notably. In effect,
the power of the tube is increased during
the sync pulses.

Greater efficiency was also achieved by
using a system of tuning, or “‘alignment’
developed by the BBC, and now used by
most European stations. A significant
amount of power was also saved by cutting
the ratio of audio to video power from the
conventional 20 to 10 percent and install-
ing a special audio coupler that would
increase efficiency.

Because UHF stations require several
times as much power as VHF stations, sav-
ings on power can mean a significantly
greater net income to many UHF TV sta-
tions, most of which use klystrons.

Allocated territories
for Tronics 2000

Tronics 2000—a new nationwide fran-
chising organization designed to give the
independent service shop owner the pres-
tige that small business proprietors in other
fields have achieved through national fran-
chise organizations—has sold its first three
territories, during its first three weeks of
operation.

Robert P. Neal, of Able Electronics, Wau-
kegan, IL, has purchased a master fran-

continued on page 12




Fac’gfljom Fluke on low-cost DMM'’s

Direct readings in decibels:
Keeping track of your gains and losses.

If you'd rather forget about the
last time you got wrapped up in an
audio jungle, you'll want to respond to
this ad.

Meet our new 42-digit Model
8050A Multimeter — the first low-cost
DMM with self-calculating dB features
that let vou keep your mind on your
mission instead of on conversions and -
formulas. ' :

While most analog meters read
dBm referenced only to 600 ohms, the
Fluke 8050A delivers direct readouts in
decibels over a 108 dB range referenced
to any one of 16 impedances (8 to 1200
ohms) with 0.01 dB resolution.

Push onebutton, and the
microprocessor in the 8050A scrolls

‘A real timesaver.

through its reference impedances.
Simply stop at the one that matches
your system and get back to work. No
more math; just action. And with the
8050A’s relative reference feature you
can measure gains or losses in dB
throughout your system faster than
you thought possible.

When you're dealing with voltage,
current or resistance, an offset function
provides a means of comparing stored
inputs with all subsequent inputs,
automatically displaying the difference.

And there's more. True RMS
measurements to 50 kHz; 0.03% basic
dec accuracy; conductance (measures
leakage and high resistance); extensive
overload protection and safety
features; a full line of accessories; and
a low price of $349 U.S.

For all the facts on how to
maximize your gains with the 80504,
call toll free 800-426-0361; use the
coupon below;or contact your Fluke
stocking distributor, sales office or
representative.

IN THE U.S. AND NON-

EUROPEAN COUNTRIES: IN EUROPE: RE 3/81
Mfg. Co., Inc Fluke (Holland) B. V.
43210 M5%28B PO, Box 5053, 5004 EB
Terrace, WA 98043 Tilburg, The Netherlands
2481
2
[] Please send 8050A specifications.
[[] Please send all the facts on Fluke
low-cost DMM's.
[] Please have a salesman call.
Name
Title Mail Stop
Company
Address
City State Zip
Telephone ( ) Ext.

For technical data circle no. 37
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NRI training in TV
and Audio Servicing
keepsupwiththe
state of the art.
Now you canlearnto
servicevideo cassette
and disc systems.




Yo-u build color TV, hi-fi, professional instruments.

Now, in addition to learning
color TV and audio systems servicing,
you get state-of-the-art lessons in
maintaining and repairing video cas-
sette recorders, and the amazing new
video disc players, both mechanical

. and laser-beam types.

Learn at Home
in Your Spare Time
And you learn right at home,
at your own convenience, with-
out quitting your job or going to
night school. NRI “bite-size” les-
sons make learning easier...NRI
“hands-on” training gives you
practical bench experience as you
progress. You not only get theory, you
actually build and test electronic cir-
cuits, a complete audio system, even
a color TV.

Build Color TV with
Computer Programming
As part of your training in
NRI's Master Course in TV/Audio/
Video Systems Servicing, you
actually assemble and keep NRI's
exclusive designed-for-learning 25”

Learn at home at your convenience.

(diagonal) color TV. It's the only

one that comes complete with built-
in computer tuning that lets you
program an entire evening’s enter-
tainment. As you build it, you intro-
duce and correct electronic faults,
study circuit operation, get practical
bench experience that gives you extra
confidence.

You also construct a solid-state
stereo tuner and amplifier complete
with speakers. You even assemble pro-
fessional-grade test instruments so
you know what makes them tick, too.
Then you use them in your course,
keep them for actual TV and audio
servicing work.

NRI Includes

the Instruments You Need

You start by building a transis-
torized volt-ohm meter which you use
for basic training in electronic theory.
Then you assemble a digital CMOS
frequency counter for use with lessons
in analog and digital circuitry, FM
principles. You also get an integrated
circuit TV pattern generator, and an
advanced design solid-state 5" trig-
gered-sweep oscilloscope. Use them for
learning, then use them for earning,

NRI Training Works...

Choice of the Pros

More than 60 years and a
million students later, NRI is still first
choice in home study schools. A na-
tional survey of successful TV repair-
men shows that more than half have
had home study training, and among
them, it's NRI 3 to 1 over any other
school.

(Summary of survey on request.)
That's because you can't beat
the training and you can't beat the
value! For hundreds of dollars less
than competing schools, NRI gives you
. both color TV and audio. ..

Other NRI training includes Computer Technology,
Complete Communications Electronics.
and now includes training in video
cassette and disc systems. Send for
our free catalog and see for yourself
why NRI works for you.

Free Catalog...
No Salesman Will Call
Send today for our free 100-

page catalog which shows all the Kits
and equipment, complete lesson plans,
and convenient time payment plans
for courses to fit your needs and
budget. Or explore the opportunities
in other NRI home study courses like
Microcomputers & Microprocessors,
CB and Mobile Radio, Aircraft and
Marine Radio or Complete Communi-
cations. Send the postage-paid card
today and get a head start on the state
of the art. If card has been removed,
write to:

NRI Schools
McGraw-Hill Continuing
| f Education Center

3939 Wisconsin Ave.

ﬁﬁ - Washington, D.C. 20016

1861 HOUVIN
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continued from page 6

chise for three counties with a total popula-
tion of 615,000. Jim Cardnell, Homosassa
Springs, FL, has also purchased a three-
county block, with a population of about
685,000, and William B. Terrel, Cincinnati
businessman, has become the master fran-
chiser of Hamilton County, with a popula-
tion of around 877,000.

Each of the Tronics 2000 territorial fran-
chisers will offer franchises to a limited
number of qualified service centers in their
territories, with programs in advertising,
volume buying, technical support, and
business management.

“The consumer-electronics service in-
dustry is one of the largest left unfran-
chised in the United States,”” says David
Hagelin, President of Tronics 2000 and
former publisher of Electronics Technician/
Dealer. ""And today independent opera-
tions, rightly or wrongly, often mean con-
sumer mistrust.”

The concept that Tronics 2000 has in
mind, says Hagelin, is close to what Centu-
ry 21 has done in the real estate field.
“Franchisees will receive assistance in all
phases of business management, including
training, advertising, promotion, and indi-
vidual consultation. Advertising will be lo-
cal and regional, with a national identity
symbolized by a bold blue logo that will
identify the Tronics 2000 operation to the
consumer wherever he goes in the United
States.”

3-dimensional television

The world’s first public transmission of
3D television is claimed by 3D Television
Systems of North Hollywood, CA. Subscri-

bers to the SelecTV television-cable sys-
tem saw 3D films for the first time on
December 19, 1980.

3D is well known in movies—though it
has never become popular—and has been
transmitted experimentally on TV. The pro-
cess developed by 3D Television transfers
three-dimensional films electronically to a
master 3D videotape. Viewers of SelecTV
on Channel 22 were able to see the 3D pic-
tures by wearing stereo glasses similar to
those used for 3D movies. Complimentary
glasses were made available to SelecTV
subscribers before the transmissions.

The system is described as “‘being able
to portray objects coming out of the screen
to within several inches of the viewers’ eyes
and then going deep back into the televi-
sion screen.”

Test lab for nuclear fusion

The Lawrence Livermore National Labo-
ratory, operated by the University of Cali-
fornia, is constructing a Mirror Fusion Test
Facility (MFTF) to explore the possibility of
producing power by nuclear fusion. To that
end, a contact has been let to RCA to pro-
duce 48 Neutral Beam projectors for the
project.

Producing a plasma in the MFTF requires
evacuating a 40-foot diameter by 60-foot
long cylindrical fusion chamber to an al-
most perfect vacuum. Thereafter, 20 start-
up Neutral Beam injectors mounted around
the wall of the chamber insert bursts of
deuterium atoms to form the target plas-
ma, which is confined in the center of the
machine by powerful magnets. Once the
plasma is formed, 24 high-powered Neutral

RADIO-ELECTRONICS

VIEWERS BEING TERRIFIED by the latest development in television

Beam injectors raise the plasma termpera-
ture to the more than the 100-million
degrees Celsius required for fusion.

Deuterium is the heavy isotope of hydro-
gen, in which a neutron as well as proton
are contained'in the nucleus. Deuterium is
available in nearly unlimited quantities
through extraction from sea water.

The 48 Neutral Beam injectors to be built
by RCA include two spares of each type.
Each consists of an arc chamber to ionize
the deuterium working gas as well as an
accelerator assembly to inject and focus
the ion stream, which is later neutralized to
form atoms, into the vacuum chamber.
Twenty-two of the beam injectors are start-
up beam sources, rated at 20-kilovolts
accelerator voltage and 100-amperes cur-
rent with pulse durations of 0.01 second.
The remaining 26 devices are sustaining
beam sources; they are rated at 80 kilo-
volts and 80 amperes, with pulse durations
of 0.5 second.

Nuclear fusion is expected to provide
power generation with improved safety,
efficiency, and lower cost compared with
present fission (splitting the atom) meth-
ods. For those reasons, many engineers
believe fusion may be the basis for the
nuclear power plants of the next century.

CB installers are warned

The Electronic Industries Association
(EIA) has issued a warning about the dan-
ger of electrocution while installing CB or
TV antennas. (Through long and bitter
experience, many amateurs have learned
to keep away from power lines and icy
roofs. However, recent casualty figures
show that many CB and TV users still have
to learn that lesson.)

The EIA recommends that anyone put-
ting up an antenna obtain the free U.S..
Government Antenna Alert sheet, by writ-
ing to Antenna Alert Sheet, Consumer
Product Safety Commission, Washington,
DC 20207. The Association also reiterates
some important points of that document:

Make sure the antenna is twice its
length away from any power or light
lines. Remember that even insulated
lines are dangerous. Insulation may
be worn, or be cut through when
struck by an antenna.

If the antenna is more than 30 feet
high, or is to be erected in an area
where light or power lines are closer
than twice the antenna height, better
use professional help.

The EIA warning and the government
“Alert” confine themselves to electrical
dangers. Probably more accidents—with
TV antennas at least—consist of falling off
roofs. The mast erected from the ground
and fastened to the side of the building is
many times safer for the non-professional
installer. R-E
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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 —$85.00%,
E. 8000B — $199.00**, F. 2035A — $79.00%, G. 2037A — $99.00*

IN CANADA CONTACT: Kumar & Co., Mississauga, Ont. Canada

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 a low 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 3% 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
-

INTERNATIONAL INC. a

5709 N. 50th Street Tampa, FL 33610
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Error... Error... Error... Error...

IN THE FIRST PART OF THIS ARTICLE WE
discussed how pay-TV signals are
scrambled and began talking about a
device to decode them. Refer to Part |
and Fig. 3 as we finish the discussion
and describe the construction and con-
nection of a decoder board.

Returning to IC1 for a moment, the
phase-locked oscillator produces a
square-wave output signal at pin 11
that is used to trigger a 74123 dual one-
shot (IC2-a and -b). That one-shot
produces the gating signal required to
restore the sync and blanking pulses.
The first section, IC2-a, has a period of
approximately 30 microseconds. The
trailing edge of its output pulse is used
to trigger IC2-b, which has a period of
approximately 12 microseconds—the
width of the horizontal-blanking pulse.
Because of the design of ICI, the 15.75-
kHz output signal at pin 11 occurs
somewhere in the middle of a scan line.
An adjustable delay that allows the
gating signal to begin at the proper
time is provided by IC2-a. The actual
gating signal is generated by IC2-b.
and its width is set to match the width
of the horizontal-blanking interval. The
combination of R6-C9 is used to posi-
tion the gating signal and the combi-
nation of R7-C10 is used to control its
width. The gating signal appears at pin
13 of IC2-b. and its amplitude is con-
trolled by R8. That signal is used to
increase the IF gain of the TV receiver
during the horizontal sync- and blank-
ing-pulse intervals and thus correct
the video waveform.

We have now discussed all of the
circuitry required to reconstruct the

original video and audio signals. Now
it is necessary to re-combine them into
a useable TV signal. We have obtained
a stable picture, but still have no sound.
However, the intended use of our
adapter is to provide a VHF signal
for viewing on another, unmodified,
TV set. Therefore, the video signal is
taken from the video detector and
applied to IC4, which is a complete
video-modulator IC. The tank-circuit
L1-C21 is used to set the video-carrier
frequency. Resistor R21 controls the
voltage at pins 2, 3, 4, and 13 of IC4
which, in turn, controls the percentage
of modulation of the video input at pin
12. The sound is generated by FM-ing

a 4.5-MHz oscillator using a transistor
Photo of Bo Derek copyright 1979
by Orion Picture Company
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CM-600 $6.95*
RW-50 $2.98*

NEW CM-600 SOLDERLESS PROTOTYPE BOARD

CM-600isaunique system for solderless construction of circuit prototypes, useful to
both engineers and hobbyists. The CM-600 is a neoprene board 44" (114mm) x 6"
(182mm) with 2280 holes on .100" (2.54mm) centers. Standard components
including DIP's are mounted by simply inserting leads into the holes in the long life
neoprene material. Interconnections are easily made using 20 or 228 AWG (0,8 or
0,656mm) wire jumpers. Positive contact is assured by the elasticity of the hole, which
compresses the leads together. To remove components or leads, simply pull out. This
facilitates easy circuit changes making it ideal for breadboarding experimental
circuits. CM-600 also features numbered rows and columns for easy reference.
Accessory Kit RW-50 contains 50 pes of AWG 20(0,8mm) insulated jumper wires of
assorted lengths from 4”(13mm) to 4" (100mm). Both ends are stripped and bent 90°
for easy insertion. In stock directly from

OK Machine & Tool Corporation
3455 Conner St., Bronx,N.Y. 10475 U.S.A.
Tel.(R1R) 994-6600 Telex 125091

*Minimum billings $25.00,add shipping charge $2.00
New York State residents add applicable tax
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satellite tv. news

DIRECT-
BROADCAST
SATELLITE PLAN
REVEALED

ABUNDANCE OF
NEW EQUIPMENT

- AROUND THE
SATELLITE
CIRCUIT

Satellite Television Corp., the direct-to-home broadcasting subsidiary of Comsat, has revealed
details of its plans to create a high-power pay-TV service that could be in operation by 1986. The
three-channel service would offer major motion pictures, popular concerts, children’s programs,
sports, experimental theater and other shows, beamed directly into homes via a 2.5-foot dish to
be placed atop roofs nationwide. The satellites that will carry the signals will operate in the
17-GHz band on the uplink and be received in the 12-GHz range, with signals beamed via a high
power carrier (1700 watts). The birds will be of the new PAM-D class, a refinement of the
current breed now used by other Comsat subsidiaries.

Satellite TV Corp., which is applying to the FCC for permission to build the new pay-TV
satellite system, envisions that subscribers will pay about $100 for the reception antennas and
then about $25 per month for the decoder. It will also be possible to buy the receiving equip-
ment, then pay about $18 per month for the programming alone. STC engineers promise that
the encoding/scrambling format for the video signal will be so complicated that the programs
will be immune from piracy by unauthorized receivers.

STC wants to launch four separate satellites during 1986, each of which would cover a
different time zone in the U.S. (with the Western satellite including spot beams for Alaska and
Hawaii). The birds would be spaced about 20° apart in orbital arcs at 115°, 135°, 155° and 175°
west longitude. Two other satellites would be used as in-orbit spares in case one of the primary
birds encounters technical troubles.

The entire project will cost at least $400 million, STC estimates. In addition to the 2.5-foot
dishes atop home roofs, the company expects that apartments and other housing complexes—
especially areas without cable TV—will be users of the new pay-TV service.

The FCC, which is currently examining a number of Direct Broadcast Satellite policy options,
is expected to begin consideration of the STC plan within the year. In any case, STC admits that
it will take at least three years to build and launch the system.

Lower-priced—and more versatile—satellite reception equipment continues to flood the market,
as was evident at several recent industry meetings. Manufacturers serving both the hobbyist
market and the low-cost professional user are offering a variety of new antennas and terminal
devices. For example, such established companies as Microdyne Corp. (PO Box 7213, Ocala, FL
32672; phone 904-687-4633) are offering new 12-foot antennas, with EIRP contours between 36
and 33 dBW. Hughes has unveiled a new expandable dish, offering a basic 3.7 meter TVRO
antenna that can be upgraded to 5-meter diameter. Hughes says the 3.7 meter version provides
52% more gain than a standard 3-meter dish, and that it can be expanded to the 5-meter
configuration without upgrading the foundation or mount structure. (Hughes Microwave Com-
munications Products, PO Box 2999, Torrance, CA 90509; phone 213-517-6100.)

Downlink Inc., a new company, unveiled a modular satellite-TV system during the Consumer
Electronics Show, with a promise that it intends to “become the Apple comupter of satellite
TV"—a reference to the successful easy-to-use home-computer system. The Downlink package
includes a control console with receiver mounted at the antenna, 12-foot spherical antenna, 120°
low-noise amplifier, feedhorn and rotor with back assemblies, plus 100 feet of cables. (Downlink
Inc., PO Box 33, Putnam, CT 06260; phone 203-928-7955.)

Chaparral Communications has introduced a new Feed Horn, designed to optimize the capa-
bilities of parabolic antennas—providing an improvement of at least half a dB of system opera-
tion over a conventional rectangular horn. The $135 feed horn consists of a standard WR220
waveguide flange and a front plate which is held in place with a set screw. The Chaparrel feed is
not intended for use with spherical antennas because of their high focal length-to-diameter ratios
(Chaparral, PO Box 832, Los Altos, CA 94022; phone 415-941-1555.)

Cable News Network, the all-news channel (Satcom I, Transponder 14) is carrying an electronic
cable-TV guide on a sideband. The slow-scan video listings offer a program directory to what is
being carried on cable-TV systems, including a rundown of that day’s programs on other
satellite-fed cable channels. The slow-scan sideband signals are intended to be used by cable
systems on an otherwise blank channel.

Intelsat V, the $34 million international satellite, completed its launch sequence and is now
slated to go into operation in May as the primary Intelsat bird over the Atlantic Ocean. The big
bird (4,300 pounds, two video transponders) is the first of nine new Intelsat satellites being built
by Ford Aerospace.

GARY ARLEN
CONTRIBUTING EDITOR



Hand-held computer poweris here!

An autoranging DMM breakthrough
from B&K-PRECISION.

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

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

Model 2845 $175

For immediate delivery, contact your
local distributor or phone toll-free 800-
621-4627 (except in Illinois) for detailed
technical information.

Microcomputer autoranging speeds
operation and stabilizes readings

Auto-skip program for best resolution in
least time

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

3% digit,0.5" LCD display

Continuity test “beeper ™

Range-lock, holds selected range
Measures AC/DC voltage; AC/DC current;
resistance

Meets tough U.L. 1244
safety standards

o4 PRECISION

DYNASCAN
CORPORATION

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

Intl. Sis., 6460 W. Cortland 5t., Chicago, IL 60635
Canadian Sales; Atlas Electronics, Ontario
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"It youre going tolearn
electronics, you might
as well learn 1t right!”

il T

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




You’ve probably seen ad-
vertisements from other
electromnics schools. Maybe you
think they’'re all the same.
They're not?

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

Meet the Electronics
Specialists.

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

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

There’s no such thing as
bargain education.

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

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

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

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

Our step-by-step learning

includes “hands-on”
training.

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

But professionals need more
than theory. That's why some of our
courses train you to use tools of the
trade like a 5 MHz triggered-sweep,
solid-state oscilloscope you build

vourself—and use to practice trouble-

shooting. Or a Digital Learning

Laboratory to apply the digital theory
essential to keep pace with electronics

in the eighties.
Qur specialists offer you
personal attention.

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

Pick the pace that’s right
for you.

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

Enjoy the proml:mess of
CIE’s “same day” grading
cycle.

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

CIE can prepare you for
your FCC License.

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

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

Associate Degree

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

Send for more details
and a FREE school
catalog.

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

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

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

1Cl
1

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

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

l package of home study information. RE-08

l Print Name =L Pl
Address Apt.

l City

I State Zip

. Age Phone (area code) ___
Check box for G.I. Bill information: [] Veteran £ Active Duty

] MAIL TODAY?
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letters

SWEEP/FUNCTION GENERATOR

Thank you for the comprehensive review
of our model 3020 Sweep/Function Gener-
ator in your October 1980 “Equipment
Reports' section.

Actually, the instrument is even a bit
more versatile than your review indicates.
An internal gate with an adjustable duty
cycle and repetition rate is provided for
tone bursts. In addition, provision is made
for external gating, as your review indi-
cated. That feature, combined with those
you listed, makes the B&K-Precision model
3020 an exceptional stand-alone instru-
ment. The only external signal requirement
is for the amplitude-modulation function.
GUS ROSE,

Dynascan Corporation

THE BSR SYSTEM X-10

Mr. Steve Ciarcia’s article on the BSR
System X-10 (*Plug-In Modular Remote
Control”, September 1980 issue) was very
good, but he glossed over a problem that
has been a thorn in my side ever since |
bought the system. According to Mr. Ciar-
cia: " . since . . . most homes derive

their 117-volt power from both sides of a
220-volt line, sometimes there can be
problems in obtaining consistent operation
when receiver modules are used on both
sides of the 117-volt lines."”

His solution? "“Placement of the receiv-
ers could require some experimentation.”
C'mon, Steve—you can do better than
that! There must be some way (or ways) to
couple the 120-kHz control signals from
one side of the line to the other—capaci-
tively, with a tuned circuit, or even perhaps
an active circuit that would function as a
repeater. There has to be a way—other-
wise, I'm going to be stuck with a houseful
of X-10 receivers and transmitters that
can't talk to each other unless they're in the
same room. Please help!

ANDREW BAIRD,
Princeton, NJ

With every article | write, | have to bal-
ance safety considerations against the in-
terest that readers with a wide variety of
sophistication may have in experimenting
with new devices. Yes, there are ways to
jump the signal across the two legs of the

AC line. The easiest way is to amplify the
command-controller's output and pump a
few watts into the line.

Unfortunately, there is no single solution.
In some cases, it may only require a few
capacitors between the lines. In others, you
could use repeaters and still have prob-
lems. Also, there are occasions in winter
(when 220-volt heaters are in operation)
when nothing extra is required for a com-
plete coupling. The answer is not an extra
paragraph in a general article on the X-10.

| cannot apologize for evading this ap-
parent limitation of the X-10. To achieve
consistent results, any suitable solution re-
quires attaching circuitry directly across
the 220-volt power line at its entrypoint to
the house. Besides being risky, the power
company usually frowns on such activities.

As to the limitations of the X-10, aren't
you expecting a lot from a $15 remote-con-
trol device? Perhaps you should consider
using a more conventional remote-control
device in conjunction with the BSR system
to fill in the gaps. In my own application, |
have combined it with hard-wired relay-
controlled outlets for more predictable
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control. If you are interested in learning
more about this, | refer you to a three-part
article | wrote for the January, February,
and March 1980 issues of Byte magazine.
The title is: A Computer Controlled Secu-
rity System.”

STEVE CIARCIA

UNICORN-1

| am following with interest your series on
building your own robot. However your
readers may be interested to know that the
manipulator arm wiring can be simplified
by using two additional diodes. The circuit
shown in the figure below (compare with
Fig. 18 on page 58 of the September 1980
issue) performs the same functions, but
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reduces the amount of wiring required on
the arm and saves four positions on the
terminal barrier strip. The diodes should be

rated at 50 volts and be able to handle the
motor current.

Also, the network shown across the mo-
tor can profitably be used across all motors
and solenoids to protect the switches from
damage caused by arcing when the power
is suddenly turned off. Without those, the
life of the switches may be considerably
shortened. If the current through a motor
or solenoid is always in the same direction,
a clamping diode, as shown on the “hand"
solenoid can also be used.

It's easy to remember which way to con-
nect a clamping diode: simply orient it so it
doesn't short out whatever it is connected
across!

GUY JUTRAS
Ottawa, Ontario, Canada

VIDEO SIGNALS

Any government attempt to “‘stop unau-
thorized reception’ of video signals is logi-
cally equivalent to prohibiting you from
hearing the governor burp.

Incidentally, Officer Brown (Letters, Oc-
tober 1980), “laws” prohibiting radar de-
tection are equally illegitimate in the
U.S.A.

“Piracy?” Commissioner, if you don't
wish to water your neighbor's lawn, then
direct your hose elsewhere.

JACK D. DENNON
Warrenton, OR

ON EINSTEINIAN IMPOSSIBILITIES

| am astonished that you would print
such a letter as “Einsteinian Impossibili-
ties,” by A. H. Klotz even in your “April
Fool" issue.

In fairness to your other readers, you
should have pointed out the obvious flaw in
Mr. Klotz's argument:

The constant velocity of light is not pre-
dicted by Einstein's theory, as Mr. Klotz
apparently believes. But the scientifically-
proved fact that the velocity of light is con-
stant, regardless of its source, is one of the
physical world’s anomalies that prompted
Einstein to formulate his theory in the first
place.

To argue with Einstein’s theory, one must
ask the question: “"How can | account for
the fact that the velocity of light from all
sources (some of which are moving) is con-
stant?"’

If Mr. Klotz has new evidence about the
speed of light, | am sure we would all like to
hear about his experiments.

JERRY MILLER,
Littleton, CO

WIDE-RANGE AUDIO GENERATOR

In reference to the “"Wide-Range Audio
Generator’ article in your May 1980 issue:
It has 2 Zener diodes. Those are not 0.1-
volt Zeners as stated but rather both num-
bers are for 5.1-volt Zener diodes (1N5231
and 1N751).

| ordered all required parts, but had trou-
ble finding a 0.1-volt Zener diode. Fortu-
nately the numbers given were in an ad in
the back of the issue, so | checked both of
them, and both turned out to be 5.1-volt
Zeners.

It sure looks like a good project and I'm
looking forward to completing it.
CRAIG LEWIS,
Kailua, HI R-E
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 Keithley Model 169 DMM
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THE CHOICE OF A NEW DIGITAL MULTIMETER IS
influenced by many factors. Since most units
within a certain price range will have almost
identical accuracies, other features such as ease
of operation, special ranges, and cabinet sizes
may be more important. In the past it was com-
mon to select a portable unit to take advantage
of its use in the field as well as on the bench. In
most cases however it has been discovered that
a hand-held unit is not the most convenient one
for bench use.

equipment reports

Keithley Instruments, Inc. (28775 Aurora
Road, Cleveland, OH 44139) has introduced
its model 169, a digital multimeter designed
for bench use. Since the model 169 uses six
C-size batteries for power, it can also be taken
into the field if the need arises.

The model 169 features a large (0.6-inch)
3'/--digit LCD display. The easy-to-under-
stand front panel has color-coded pushbuttons.
Units are displayed on the LCD to confirm the
range and use selected. Since the front panel is
larger than that of a hand-held unit, the push-
buttons are easier to operate and the cabinet
(again due to the larger size) remains stable.
One hand can be used to change ranges. A
large bail-type carrying handle attached to the
sides of the cabinet also serves as an adjustable
stand to allow the user to position the meter at
an angle. The cabinet has four feet attached to
the underside. Those feet have provisions for
test-lead storage. Test leads can be connected
to the front panel with standard banana jacks.
That means you will still be able to use your
favorite special-function leads. The model 169
is supplied with standard test leads, including
probes.

Input protection is provided for all functions

on the model 169. Those who forget to change
the ranges and functions will be happy to know
that the model 169 will withstand 1400 volts
(peak) on the voltage ranges and 300 volts on
the resistance ranges. A two-ampere fuse pro-
tects the current ranges and the fuse is accessi-
ble without removing the cabinet.

These specifications will provide the reader
with a brief idea of the model 169s versatility.
Both AC and DC voltage is measured on five
ranges from 200 mV up to 1,000 volts full-
scale. Accuracy on the DC ranges is 0.25% of
reading + 1 digit. Accuracy on AC is 0.75% of
reading + 5 digits at frequencies under 1 kHz.
Input impedance is 10 megohms shunted by
less than 100 pF. Current can be measured on
five scales from 200 pA to 2,000 mA full-scale
on both AC and DC, although the DC readings
are more accurate than AC. Resistance is mea-
sured on six ranges from 200 ohms to 20
megohms full-scale. Voltage resolution will
vary from 100 pV to 1V, depending upon the
range, in either the AC or DC functions. Like-
wise current resolution is from .0001 to 1 mA
and the resistance ranges offer resolutions of
from 0.1 to 10K ohms.

continued on page 26
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Microcomputer-Controlled
Autoranging DMM model 2845

= Long life, high reliability
Four hermetically sealed reed relays perform
range switching with virtually no contact wear.
Microcomputer intelligence
Designed around 4-bit microcomputer, Analyzes
stored data and range that provides greatest
display resolution. Program memaory capacity
1024 x 8 bits of ROM supported by 48 x 4 bits of
data memory RAM

= Computer stabilized accuracy to 0.1%
= Auto-perfection
Selects range for maximum resolution
= Audible continuity indicator
Built-in audible tone generator
= G-MOV overload protection
Provides AC and DC voltage range protection to
1000 VDC or AC peak
= Shielded in RF fields
Accuracy maintained in RF fields

... in stock and available for immediate delivery.

Semiconductor
Transistor Tester
Model 5208

Dual Trace 5"
30 MHz Triggered Scope
Model 1479A

Sweep/Function
Generator
Model 3020

Portable Digital
Capacitance Meter
Model 820

| W

Order with Confidence and get the Fordham Advantage!

Call for I * Master Charge
VISA* = BankAmericard
|5 = VISA=COD
4nai,. " Money Order
&R 7

our prices TOLL FREE
855 Conklin St. Farmingdale, N.Y. 11735 , COD’s extra

(800)645-9518

in N'Y, State call (516) 752-0050

CIRCLE 55 ON FREE INFORMATION CARD



Heres the easy way to
write your own programs.

Heathkit Self-Study Courses give you a complete
command of computer language, so you can write
the programs that do your specific tasks.

Choose from four programming languages.

Easy, step-by-step learning
You learn at your own pace, performing exercises on your
computer and following a clearly written and illustrated text.
Tests at the end of each unit assure your understanding before pro-
ceeding to the next unit.In most courses your reading is reinforced
by cassette tapes, so you see and hear, for more thorough learning.

Hands-on programming exercises
You learn by doing, not just reading. Special exercises guide you
through the steps of designing and writing your own programs for
your computer. Upon completion of the courses you'll be able to
tailor existing programs to your specific needs, or write your own
original programs from scratch.

Recommended for college credit

Many Heathkit Courses are now recommended for college credit
by the American Council on Education. If you can’t go back to
college, now you can bring college home to you.

Free Heathkit Catalog

Details and prices on the complete line of Heathkit Self-Study
Courses on computer and electronics subjects are in the new,
free Heathkit Catalog. Send for yours today or pick one up

at your nearby Heathkit Electronic Center.

FOUR HEATHKIT PROGRAMMING COURSES
BASIC": easiest-to-learn, hobbyist’s language
PASCAL": sophisticated, easy-to-use language
COBOL": the businessman’s language
ASSEMBLY: very efficient, very precise language
Coming soon: FORTRAN™ and Microsoft™ BASIC™

Send for free catalog ¥ Visityour
Write to Heath Co., Heathkit Store
Dept. 020-754, Heathkit products
Benton Harbor, M| 49022. * are displayed,
In Canada. write Heath Co.. sold and serviced at 62 Heathkit
1480 Dundas Highway East, Electronic Centers in the U.S.
Mississauga, Ontario, L4X 2R7. and Canada. See your telephone
white pages for locations.
In the U.S., Heathkit Electronic
Centers are units of Veritechnology
Electronics Corporation.

) Heathkit

CIRCLE 26 ON FREE INFORMATION CARD ED-159
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continued from page 24

Overrange is indicated when the three least
significant digits are blanked on the display.
There is automatic polarity reversal, and a dis-
play indicator will signify the polarity of the
test voltage or test current. The display will
also indicate when there is less than five per-
cent of battery life remaining. The estimated
battery life is 1,000 hours when carbon-zinc
batteries are used, and 2,000 hours with alka-
line batteries.

The instruction manual also serves as a
repair manual for those who like to maintain
and calibrate their own equipment. It contains
exploded views of the unit, complete parts lists,
and an extra large two-page schematic dia-
gram. In addition, there is an excellent discus-

sion of the instrument’s theory of operation
and how the instrument is used.

All circuitry is contained on a 4'/2 X 7'
inch printed-circuit board and, due to the rela-
tively large size, troubleshooting is greatly
simplified. The front panel is attached to the
board with connectors that makes removal
easy. The LCD display is fastened to the panel
by two studs and it is connected to the main
board by ribbon cable. The model 169 mea-
sures 3'/2 X 9'/4 X 10% inches and has a net
weight of three pounds.

The unit has been tested and it performed
well. All ranges equalled or exceeded the pub-
lished specifications. If you are in the market
for a large DMM that can also be used in the
field, it may be worth your time to check out
this versatile unit. The model 169 from Keith-
ley sells for $169. R-E

(e ADVANCE is PrOUD TO INTRODUCE the

(S llgIN=4 Line of High Quality Digital Multimeters
Featuring The New 130 Hand-Held DMM

e
(
problem-solver.

Easy to use

than competitors'
Rugged
® High-impact ABS plastic case
® Shock-mounted LCD

front panel
Performance Plus

(FOREHE X1:5Y)
e 200 hour battery life
e | ow battery annunciator

board

AC volts, DC amps, ohms
e 100uV, 1A, 0.1() sensitivity

Take a look at Keithley’s new Model 130 measurement

® Two rotary switches instead of eight pushbuttons

e Large, easy to read 1.8cm (.6") LCD digits—Ilarger and sharper

®* Tough polycarbonate plastic window and

® Convenient size and weight—only 10 oz.

e Easy to maintain—all components on one
* One-year guarantee on specifications

¢ Only one calibration adjustment, only once
e 25 Ranges and five functions: DC volts,

* 1000V DC, 750V AC, 10A and 20M{) upper

J
=

$115

range limits
Case $10.00
Shipping $3.00
SPECIFICATIONS
RANGE ACCURACY
DC VOLTAGE 200mv, 2V, 20V, 200V, 1000V 5%
AC VOLTAGE 200mV, 2V, 20V, 200V, 750V 1%
DC CURRENT 2mA, 20mA, 200mA, 2000mA, 10A 2%
AC CURRENT 2mA, 20mA, 200mA, 2000mA, 10A 3%
RESISTANCE 2000, 2k, 20k, 200k, 20MQ 5%
A )
n THE TEST EQUIPMENT SPECIALISTS —

TOLL FREE HOT LINE
800-223-0474

54 WEST 45th STREET, NEW YORK, N ¥ 10036 212-687-2224

=

IT SEEMS THAT EVERY TIME WE TURN AROUND,
someone has taken another step toward making
prototyping less complicated, more instanta-
neous, and, admittedly, a little more fun. A P
Products’ Hobby Blox, are a very versatile
series of breadboarding products that, working
together, perform as a complete system for cir-
cuit building.

The generous use of color and the low prices
of the several elements of the Hobby-Blox sys-
tem can easily lead to the impression that it is a
system intended strictly for beginners. That is
not the case. Hobby-Blox perform on a par
with any professional breadboard, in most
applications. Its many unique elements permit
the easy incorporation of circuit elements that
would be difficult to accommodate with many
breadboarding products.

Part of the secret of the flexibility of Hobby-
Blox lies in its unique carrier tray. In addition
to its primary purpose of providing structural
rigidity for the breadboard strips, the tray also
has a number of molded-in features that con-
tribute to the modularity and expandability of
the system. The side rails, for example, feature
a tongue on one edge and a mating groove on
the opposite. There are also slots spaced along
one edge to accommodate the blank panel, con-
trol panel, or speaker panel elements of the
system.

The trays can be readily stacked side-to-side
or, with tray extender clips, end-to-end. Also
available is a right-angle, vertical tray pack
that includes a smaller tray and adapter strip.
Either large or small trays, however, may be
vertically mounted using the adapter strip.

The standard tray is 6.3 > 3.12 inches and
the shorter tray is 3.7 X 3.12 inches. The
inside width, between the side rails, is 2.75
inches. That is the same as each of the solder-
less strip elements of the system except one—a
between-the-trays, 6.3-inch long, bus strip
with two continuous rows of 60 connected, sol-
derless tie points each.

There are five different types of solderless
breadboarding elements designed to fit in the
Hobby-Blox tray. Yellow terminal strips pro-
vide a row of 26 three-tie-point terminals. Red
distribution strips each provide two rows of 26
connected tie points. Gray 3 X 16-inch termi-
nal strips repeat arrays of 16 three-tie-point
terminals (arranged as twin columns of eight
cach on either side of a 0.3-inch DIP-standard
center spacing) three times across its width—
perfect for placing three 7-segment DIP dis-
plays in a row. Gold LED strips accept six
discrete LED’s, provide a solderless tie-point
connection to each solderless LED socket lead,

continued on page 32



The first personal

for under $200.

The Sinclair ZX80.
A complete computer—
only $199.95 pius $5.00 shipping.

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

It's the Sinclair ZX80. The computer that

“Personal Lumputer World" gave 5 stars
for ‘excellent value.’

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

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

All for under $200.

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

We've packed the conventional computer
onto fewer, more powerful LSI chips —
including the Z80A microprocessor, the
faster version of the famous Z80. This
makes the ZX80 the world’s first truly port-
able computer (6%" x 8%2" x 1%2" and a mere
12 oz.). The ZX80 also features a touch
sensitive, wipe-clean keyboard and a
32-character by 24-line display.

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

Your course in computing.

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

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

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

mance features you'd expect only on much

larger and more expensive computers.

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

B Automatic
error detection.

A cursor identifies errors

immediately to prevent entering

programs with faults.

m Powerful text editing facilities.

B Also programmable in machine code.

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

m Graphics, with 22 standard symbols.

® Built-in random number generator for
games and simulations.

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

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

Order your ZX80 now!

The ZX80 is available only by mail from
Sinclair, a leading manufacturer of con-
sumer electronics worldwide.

To order by mail, use the coupon below.
But for fastest delivery, order by phone

and charge to your Master Charge or VISA.

The ZX8&0 is backed by a 30-day money-
back guarantee, a 90-day limited warranty
with a national service-by-mail facility, and
extended service contracts are available for
a minimal charge.

EII‘II:IEI

computer
<

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

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

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

Master Charge or VISA orders call:

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

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

To Sinclair Research Ltd., 475 Main St.

Pleasesendme
shipping. (Your ZX80 may be tax deductible.)

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

Name

, P.O. Box 3027, Wallingford, CT 06492,
ZX80 personal computer(s) at $199.95* each (US dollars), plus $5

City=— — State

Zip

Occupation:

Age:

Intended use of ZX80:

|
|
I Address
I
I
I

Have you ever used a computer? [ Yes (] No.
Do you own another personal computer? O Yes [ No.

*For Conn, deliveries, add sales tax.

RE 3-1
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THESE ARE NOT
HOME-MADE TRAINING DEVIGES.
THESE ARE PRODUGTION MODEL

MICRO-SYSTEMS.
NO OTHER HOME STUDY SCHOOL

OFFERS THEM EXGEPT NTS.
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IN FACT, NTS ELECTRONICS
PROGRAMS INCLUDE THE
WIDEST ARRAY OF SOLID-STATE
AND DIGITAL EQUIPMENT EVER
RED BY ANY HOME STUDY SGHOOL.

Now, for the first time, you can learn all about micro-
computers by working with your own production model at
home. We'll explain the principles of troubleshooting and
testing this remarkable instrument and, best of all, we'll

show you how to program it to do what you want.

It's the perfect opportunity for you to learn BASIC
high level language programming and assembly
language programming.

Then, to learn how to localize microcomputer problems
and solve them , you'll experiment and test with a digital multi-
meter and other testing gear.

But most important, you get to assemble and work with
today’s most sophisticated microcomputers, not home-made
training devices. We believe this makes learning a lot more
relevant and exciting.

In fact, production-model equipment is featured in all
NTS electronics programs.

Our Color TV servicing program boasts the NTS/HEATH
digital color TV (25” diagonal) you actually build and keep.

In Communications Electronics you'll build and keep an
NTS/HEATH 2-meter FM transceiver, along with digital multimeter and service trainer.

Whichever NTS electronics program you choose, you can count on working with much
the same kind of equipment you'll encounter in the field.

Find out more in our full color catalog on the program of your choice.

NTS also offers course in Auto Mechanics,
Air Conditioning and Home Appliances. Check
card for more information

2-Meter FM Transceiver

Simulated TV Reception

ELENCO 4F PRECISION

11

f -
L n FUNCTION
~ F - 3

TEC

el com—

MULTIMETER M-1200

TECHNICAL-TRADE TRAINING SINCE 1 EDEI
Resident and Home-Study School

4000 $0. FIBUEROA ST.. LOS ANGELES, CA. mr

Digital Multimeter

. The NTS/HEATH H-89 Microcomputer features floppy disk stor-
age, "smart” video terminal, two Z80 microprocessors, 16K RAM
memory, expandable to 48K. Available in NTS's Master Course in
Microcomputers.

. The NTS/Rockwell AIM 65 Microcomputer A single board unit
featuring an an-board 20 column alphanumeric printer with 20
character display. A 6502-based unit 4K RAM, expandable,
Available in NTS's Microprocessor Technology Course.

. The NTS/KIM-1 Microcomputer A single board unit featuring a
6 digit LED display with an on-board 24 key hexadecimal

calculator-type keyboard. A 6502 based microcomputer with 1K Name — Age
of RAM memory, expandable. Available in NTS's Master Course in Add
Electronic and Industrial Technology. ress §
Apt. City D
NO OBLIGATION. NO SALESMAN WILL CALL. 3 g
APPROVED FOR VETERAN TRAINING. State Zip -
[ Check if interested in G.I. information. g

------------------------"'I
NATIONAL TECHNICAL SCHOOLS ¢
4000 South Figueroa Street, Dept. 206-031
Los Angeles, California 50037

Please rush FREE color catalog on course checked below

[ MicroComputers/MicroProcessors  [] Auto Mechanics
[J Communications Electronics [ Air Conditioning
[T Digital Electronics [] Home Appliances
1 Industrial Technology [ Color TV Servicing

[ Check if interested ONLY in classroom training in Los Angeles.

(5]
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EQUIPMENT REPORTS
continued from page 26

and include a bus of 23 connected tie points for
easy connection to power buses through limit-
ing resistors. Blue discrete component strips
provide 14 terminals with five connected, sold-
erless tie points each. These strips use 0.2-inch
center spacing (versus DIP-standard 0.1-inch
spacing used in the other elements) with adja-
cent rows staggered 0.1 inches.

Unique and welcome features on those Hob-
by-Blox elements include raised molded lines
to show the electrical connections between sol-

derless tie points, and a molded letter-and-
number indexing system for each hole.

The yellow terminal strips may be spaced for
standard (0.3-inch center) or LSI-wide (0.6-
inch center) DIP spacing by using a 0.3 X
2.75-inch spacing strip. Those include the
same molded slots as the side rail, and can
double as support strips.

The Hobby-Blox system includes a battery-
holder pack that houses a standard 9-volt bat-
tery (not included), plus twin three-tie-point
terminals for power connections and a binding-
post strip with one black and two red binding
posts. Each binding post is brought out to a
solderless tie point.

ADVANCE IS 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

1. TV sync-separator circuit

2. High-sensitivity 1mV/div (SMHz).
3. Signal delay line

4. X-Y operation

5. Sweep-time magnifier (10 times)
6. Trace rotation
7. Z-axis input (Intensity modulation)

ELECTRONICS ="

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE
800-223-0474

54 WEST 45th STREET,
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 (5SMHz)

3. X-Y operation

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

6. Z-axis input (Intensity modulation)

(Also avallable in single-trace)

V-3028B & V-152B

TV sync-separator circuit facilitates rapid video
signal measurement.

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

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 ing
phase difference of two waveforms.

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

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

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

0.2ps ~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 &r':aler bandwidth? Our V-302
model is the only 30MHz

line priced under
make
Reliability is exceptional too. (As Fuu‘d expect from a
manu&a\:tumr with mie%om years OI 7 s

ing” tition. exceptional, in fact, that Hitachi
quality iscg;“cﬁ:d

industry. Whether you use it for teaching or repairs, for
video, audio, or computer testing, you can't find more
scope for your dollar

O V-152 B 15 MHz Dual Trace $735° _ Call For
€] V-302(B 30 MHz Dual Trace $995* | [SP“h ntroductory
* Probes included. L Tee

Hitachi...The measure
of quality.

@HITACH!

l-trace scope with signal delay
$1000, with all the above features, to
ur testing operations fast, easy, and accurate.
experience “outscop-

by a 2-year warranty...the longest in the

an at Hitachi. Call for more details,

Hormal Price

A P Products has made available two starter
packs, one for IC’s at $5.97 and one for dis-
crete components at $6.57. Each starter pack
includes a tray, breadboarding elements, and a
book of 10 well-documented, easy-to-build
projects. Prices for individual elements range
from $1.29 to $3.59.

All-told, Hobby-Blox represents a very in-
teresting and well planned approach to solder-
less breadboarding. Its features should appeal
to beginner and professional alike. A P Prod-
ucts, 9450 Pineneedle Drive, Mentor, Ohio
44060. R-E

ANYONE WHO HAS SPENT ANY AMOUNT OF TIME
with an illegibly-marked group of three-legged
semiconductors knows how frustrating and
time-consuming a task it is to sort through
them. Hickok (10514 Dupont Avenue, Cleve-
land, OH 44108) has automated the task with
an amazing new handheld tester, the model
216, that performs in- or out-of-circuit pass/
fail tests. It also identifies NPN, PNP, or FET
type; diode and SCR polarity; and the base or
gate lead—all in a few seconds.

A device can be plugged into the front-panel
transistor socket (graphics clearly identify
which of the pins to use to test diodes), or a set
of three colored leads may be plugged into the
front-panel jacks and alligator-clipped to the
device. The comprehensive instruction manual
offered by Hickok specifies that for in-circuit
testing, the maximum load between any two
leads is 500 ohms, 0.2 uF, or any impedance
equivalent to 500 ohms at 1000 Hz.

All indications are made through six front-
panel LED’s. There is a red LED marked FAIL
and two green LED’s marked PAsS, one with
the letter P and a diode symbol with the cath-
ode at the left and the other with the letter N
and a diode symbol with the cathode at the
right. Each of the three terminals to which the
device under test is connected has a red LED
associated with it. That is true both for the
socket on the front panel and the three banana
jacks that the color-coded (red-black-yellow)
test leads plug into.

A single switch controls operation of the
model 216, selecting the transistor test mode,
the diode test mode, or off, After a few seconds
(approximately four) of blinking through the
test sequence, the LED’s hold on a fixed pat-
tern that identifies whether the device is PNP
(p LED lights) or NPN (n LED lights). The
LED associated with the lead connected to the

continued on page 36



Light-torque rotary switches
make the LM-3.5A DMM as

easy to operate as it is to carry.

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-3.5A 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 rangdes

Kilohms 1 to 10000, 5 randes

AC/DC Current 1 mA to 1A, 4 ranges

Polarity Selection Automatic

Readosut 0.3" Red LED

Size 19"Hx 27" Wx 40" D

Weight 92 oz (batteries installed)

Power 3 type AA rechargeable
Nicad batteries and charder

Price $165.85

LT-3 Digital Temp Meter. Featuring
0.1° resolution and high accuracy, the
3la-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,
32-199.99F, 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 MLBE-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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PHILIPS

HICKOK

FLUKE

®

New Portable Digital Capacitance Meter

-
o4 precision mopeL 820

* Measures capicilance
from 0.1pF to 1 Farad

* Resolves to 0.1pF

* 10 ranges for accuracy
and resolution

* 4 digit easy-to-read LED
display

* (0.5% accuracy

* Special lead ingertion
jacks or banana jacks

* Fuse protected

* Uses either rechargeable
or disposable batteries

* Overrange indication

* WIDE RANGING — from 199.9 pF iUl scale
(0.1 pF resciution) up to 1999 uF full scale, in
eight ranges..virtually every capacitance you'll
ever need to 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 — Buillt to take rough
usage without loss of calibration accuracy. Fits
and goes anywhere; takes very littie bench
space; avways handy for quick capacitance
checkout, matching, calibration, and fracking,

* PORTABLE — Palmsized, light+weight, operates
up to approximately 200 hours on a single 9V
alkakne battery.

* EASY READING — big, clear, high-contrast
3Ye-digit LCD display, a full 0.5* high, readable
anywhere,

(j-DATA PRECISION
Model 938
0.1%, 3%2-Digit, LCD DIGITAL
CAPACITANCE

* VALUE PACKED — OQutstanding measurement
capabiity and dependability, Cutperforms DC
time-constant meters, and even bridges costing
2 to 5 times as much,

* RELIABLE — warranteed for 2 full years.

=
$149 reg. $179

HITACHI

V-151B 15 MHz Single Trace

V-152B 15 MHz Dual Trace

V-301B 30 MHz Single Trace

V-302B 30 MHz Dual Trace

V-550B 50 MHz Dual Trace,
Dual Time Base

Call For
Special Intro
Price Offer

FLUKE] DIGITAL MULTIMETERS
®

+ Six functions « 3% -digit resolution

dc voltage
ac voltage * 0.25% basic dc accuracy
Mhoda[ 8022A: de W"E“: * LCD display
ac curren
The Troubleshooter o e e oo
diode test

$139

Model 8020A:
The Analyst

$179

Model 8024A:
The Investigator

NEW

+ Seven functions

dc voltage
ac vollage
de current
ac current
resistance + Nine functions « Peak hold on voltage
diode test dc vollage and current functions
conductance (1/R /| "
(118) :g :3::'59; * Selectable audible
* 3Va-digit resolution G hTent indicator for
* 0.1% basic dc accuracy resistance continuity
i . or level detection
* LCD display diode test oo |
e ; conductance (1/R) * 3'2-digit resolution
* Overload protection i
logic Ievgl and * 0.1% basic dc accurac
* Free case continuity detect

temperature (K-type * LCD display

sl yed parts thermocouple) Overload protection

and labor warranty

RADIO-ELECTRONICS

£

New Low Distortion Function Generator
mooeL 3010

* Generates sine, square and triangle
waveiorms

* Variable amplitude and fixed TTL square-
wave outpuls

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

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

* Variable DC ofiset for engineering
applications

= VCO external inpul for sweep-frequency
tests

Call For Our Price

New Sweep/Function Generator

g

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

* Covers 0.02Hz-2MHz

* 1000; 1 tuning range

* Low-distortion high-accuracy
outputs

* Three-step altenuator plus
vernier control

Call For Our Price
* |nternal linear and log sweeps

* Tone-burst output is front-panel or
externally programmable
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Bitg LEADER | [T
5 woninearsysioms | \WESTON F-%ATA PRECISION

'ORTABLE
)SCILLOSCOPES

ATTERY OPERATED

@ Non-Linear Systems

Call For Our Prices

MS-15

Dual Trace 15 MHz

Dual Trace 30MHz

KEITHLEY

Model 169

BENCH/PORTABLE DMM

e 32 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

1479A Dual-Trace
1477 Dual-Trace
1432 Dual-Trace
1476 Dual-Trace

o PRECISION

30 MHz
15 MHz
15 MHz Portable
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
e 5 Range audible signal-
ing function
e 0.5 LCD display
e 6 Functions
e 29 Ranges

$139.00

80MHz Counter with Period Function
5 moper 1820

* 5Hz to BOMHz reading guaranteed—
100MHz typical

* Period measurements from 5Hz
to 1MHz.

» Period average. auto and manual
positions

= One PPM resolution
* Totalizes to 999999 plus overflow

* Elapsed time measurements from .01
to 8999.99 seconds plus overfiow

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

B FK PRECISION

Call For Our Price

| THE TEST EQUIPMENT SPECIALISTS e
- TOLL FREE HOT LINE

800-223-0474 ADMNC?C—
54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-f33?'2324EEcmm

& 1861 HOUVIN
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EQUIPMENT REPORTS
continued from page 32

base of the transistor also lights. If the device is
bad, the FAIL LED flashes alternately with the
others. If the device is an FET, the N indicates
N-channel, the P indicates P-channel, and the
lead LED signifies the gate. The model 216
will not give a correct indication on some low
gm FET’s because of their low on-resistance,
though it will indicate the validity of any P-N
junction in the diode test mode. Also, the mod-
el 216 cannot test where there is no junction,
as in the gate lead of an IGFET.

In the diode test mode, only the two lead
connections marked with a circled D are used,
and a good device is indicated by the lighting
of the appropriate PASS LED’s, indicating the

polarity of the diode or junction. The instruc-
tion manual explains how to use that mode to
test SCRs, triacs, bridges, and other devices.
The model 216 will not test PUT's or tempera-
ture-compensated Zeners.

The circuitry of the Hickok model 216 is a
fascinating hybrid of analog and digital ap-
proaches to semiconductor testing. A 4022
octal counter/driver scans the tester through a
sequence of tests, controlling a total of 12 anal-
og switches. A bipolar oscillator’s output is
applied to two leads of the device under test,
and its third lead is connected to the input of
an op-amp configured as an inverting lowpass
(DC-smoothing) filter. All three permutations
of lead connections are tried, in sequence.

It can be shown that for the two-diode model
of a semiconductor, a device with an open or
shorted junction will always provide a zero out-

No Bone Crusher

GripNeeded...

T P

S

.
-‘_-‘H"'-.._.--'

... your CHANNELLOCK tongue-'n-groover
provides the extra muscle. Long, drop forged
steel handles. Patented undercut, can't slip
adjustments. Parallel grip jaws. Right angle
teeth. A power combo that multiplies your
grip, generates tremendous leverage with
less effort. Be sure you get the genuine
CHANNELLOCK. Look for THAT trade name
on the pliers you buy.

CHANNELLOCK,INC. » Meadville,Pennsylvania 16335
Meet The Rest Of The Family. Send For Our Free Catalog.
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put from the op-amp for at least one of the
three configurations of leads, but a good device
never will.

The output of the first scan goes from the
op-amp filter to an op-amp integrator, and the
result of the three lead configurations (two
always result in one polarity of voltage out of
the filter, the third in the opposite polarity) is
stored while the same three configurations are
repeated.

Thanks to some very clever use of logic
gates, a comparison between the integrator-
stored majority-vote voltage polarity and the
second-scan output of the op-amp filter trig-
gers three events: first, a four-second delay is
introduced, inhibiting the next count of the
4022 and permitting adequate display time for
the results of the tester’s analysis; second,
another op-amp circuit lights either the P or N
LED depending upon the polarity of its input
(intriguingly, that same op-amp resets the
4022 to light the FAIL LED in the case of a
zero-voltage out of the filter); third, as that
sequence of events has uniquely indentified the
base lead, the approximate LED is lit.

The model 216 does not (mor is it intended
to) provide any information on the gain or any
other device characteristic. Those seeking
quantitative tests must look elsewhere. But asa
qualitative tester, it is one of the simplest, most
foolproof, thorough and informative instru-
ments we've encountered.

Power for the model 216 comes from a pair
of 9-volt batteries and a rechargeable battery
option is available. All inputs are protected
with back-to-back Zener diodes in case of
residual voltages during in-circuit (power-
down) tests. Hickok offers a one-year limited
warranty. The 18-page instruction manual in-
cludes a complete parts list, a schematic, and a
printed circuit diagram.

Manufacturer’s suggested U. S. retail price
for the model 216 is $135. It's available
through electronic distributors. R-E

Gold Line Model 1139
Base Station Power Supply

CIRCLE 104 ON FREE INFORMATION CARD

ALTHOUGH THERE ARE NUMEROUS DC POWER
supplies on the market, it is difficult to find
one with a higher current capacity. Gold Line,
(PO Box 115, West Redding, CT 00896), an
established name in mobile-radio accessories,
has introduced its model 1139 3-amp base-
station power supply. It is capable of short-
term current drains of up to five amps. Over-
heating prevents long-term use at those cur-
rent levels and the supply is protected from
overloads by a thermal switch.

The 13.5-volt supply is well-regulated, and
maintains the voltage output up to 6 amps, at
which point the crowbar overload-protection
drops the voltage considerably.



An internal trimpot adjusts the output volt-
age from 13.5-15 volts. Voltage regulation is
provided by a type-723 IC, and the pass tran-
sistor is a 2N3055. A full-wave bridge consist-
ing of four 1N5400 silicon diodes provides the
DC rectification.

The husky transformer is capable of running
at the full current limit without becoming hot.
The current is limited by the power transistor
which does become hot, even though adequate-
ly heat-sinked. A thermostatic switch mounted
on the heat sink senses excessive heat dissipa-
tion and shuts down the power supply for sev-
eral minutes when overloaded.

All circuit components (except the trans-
former and output transistor) are mounted on
a phenolic circuit board. An internal fuse pro-
vides additional circuit protection. That fuse is
soldered in place, but a replacement is rarely
necessary.

Our test unit worked well, after shipping
damage was repaired. The filter capacitor leads
had broken loose during shipment and the
power transformer was bent slightly on its
frame (upright type “A” mount). Fortunately,
component spacing proved to be adequate, and
no secondary damage occurred from loose or
bent components.

The model 1139 power supply cabinet is fin-
ished in a black-wrinkle enamel. Ventilation
holes provide adequate cooling if the unit is
operated within its specified limits. Rubber
foot pads prevent the unit from scratching the
surface of a desk or operating table. A front-
panel incandescent pilot lamp lights when the
unit is on. It is connected across the DC output
of the power supply, providing a bleed load
when the unit is off. A pair of (red and black)
press-release terminals on the rear apron of the
supply securely grips power leads.

The supply weighs about 4'/2 pounds, and
measures 4'/2 X 3 X 6 inches. Our unit came
without any literature or instructions.

Because of the 3-amp nominal current rating
of the 13.5-volt supply, it proves to be particu-
larly well suited for home operation of most
mobile electronic equipment. The model 1139
3-amp base station power supply from Gold
Line sells for $27.98. R-E

FOR QUITE SOME TIME, MANUFACTURERS HAVE
made either very good or very bad shortwave
receivers. There seemed to be nothing in the
middle. But now the market is changing. Man-
ufacturers seem to be recognizing the fact that
there are a number of serious hobbyists who
enjoy casual monitoring of the shortwave spec-
trum and expect dependable equipment with
which to do it.

Sony has continued the trend with a series of

BYTE..Jor the Serious
‘Microcomputer User.

Do you use a personal computer for business or pleas-
ure? If so, join the over one-quarter million professionals,
beginners, engineers, and business people who get the
latest microcomputer information in BY TE.

With a circulation of 170,000 and a total readership of
320,000, BYTE is the world's largest computer magazine.
Each month’s issue brings you the latest about graphics,
mass storage, personal data bases, word processing,
speech synthesis, new integrated circuits, new software for
engineering, business and fun, plus do-it-yourself projects of
all kinds.

And if you are in the market for hardware or software,
our new expanded product review section gives you the un-
biased facts.

So, if you are serious about microcomputing, get

serious about BYTE. B u I [ ®

the small sy stems journal

Fill in and mail the coupon today. Read your ¥
first copy of BYTE. If it is everything you Mal] coupon or

expected, honor our invoice. If it isn't, just ¥
write "'Cancel” on the invoice and mail it back. Ca“ us [,U]] free

¥ou won't be billed and the first issue is yours 8“0'258.5485
at no charge.
o 1

BYTE Subscription Dept. P.O. Box 590 Martinsville, NJ 08836 |

Please enter my subscription for: |
[J One year $19 (12 issues) [ Two years $34 [ Three years $49

] Check enclosed entitles me to 13 issues for price of 12 (North America only)
] Bill Visa [ Bill Master Charge [ Bill me (North America only)

Card Number = __ Expiration

Auissadoud 1oj SHIIM §-Q MO[[P asea||

‘:-)!g nature QAme {please print)
Address
City State/Province/Country  Code

Foreign Rates (To expedite service. please remit in 'S Funds)
[] Canada or Mexico ] One year $21 (12 issues) [ Two years $38 [ Three years $35
] Europe, one year (air delivered) $43

[Z] All other countries, one vear (surface delivered) $35 Air delivery available on request 7831 I

CIRCLE 12 ON FREE INFORMATION CARD ©BYTE Publications. Inc 1981

1861 HOHVIN

9



& RADIO-ELECTRONICS

EQUIPMENT REPORTS
continued from page 37

quality, hobby-class radio receivers. One of the
better ones is the model ICF-6700W.

The military-styled cabinet measures 18 X
7'/s % 9 inches. Selectable upper or lower side-
band, AM, and CW modes are available from
.53-29.7 MHz (the receiver skips 10.4-11.3
MHz) with FM coverage from 87.5-108
MHz.

A narrow/wide IF selectivity switch really
helps separate closely-spaced stations. Addi-
tional audio bandpass shaping is possible with
the separate bass and treble controls. The RF
gain control may be adjusted to reduce strong
signal overload on SSB.

The FM fidelity is very good, with the AM

sound quality superior to that found on most
small home-entertainment radios. A multiplex
output jack allows coupling of the FM IF sig-
nal to a stereo adaptor. A timer jack provides
for external on/off control of the receiver by a
suitable timing clock (unfortunately, neither
the stereo adaptor or timing clock are available
from Sony.) Separate recorder and headphone
output jacks are also included. Audio output is
900 milliwatts (at 10% harmonic distortion).
A switchable AFC control allows FM lock-
ing within approximately + 100 kHz of the
center frequency. An illuminated signal-
strength meter doubles as a battery tester. The
digital, five-character, LED frequency display
works on all frequency ranges, and may be
switched off to conserve battery power during
portable operation of the receiver. It is quite
accurate and our sample was within 1 kHz at

Design of Digital Systsms - six volumes

ADVANCED COURSE
DESIGN OF DIGITAL SYSTEMS

Six large-format volumes — each 11% x 8% ok

CONTENTS

The contents of Design of Digital Sys-
tems include:

Book 1: Octal, hexadecimal and binary
number systems: representation of nega-
tive numbers; complementary systems:
binary multiplication and division.

Book 2:0R and AND functions, logic
gates: NOT, exclusive-OR, NAND, NOR and
exclusive - NOR functions; multiple input
gates; truth tables; DeMargan's Laws;
canonical forms; logic conventions; Kar-
naugh mapping; three-state and wired

logic

Wﬁock 3: Hall adders and full adders; sub-
tractors; serial and parallel adders; pro-
cessors and arithmetic logic units (ALUs)
mulliplication and division systems.

Book 4: Flip-flops; shilt registars:
asynchronous counters; ring. Johnson and
exclusiveOR feadback counter, random
access memories (RAMs), read-only

BASIC COURSE

Designing
Digital Systems

Two programmed learning courses:
hardware and software; theory
and application.

NO RISK GUARANTEE
There's absolutely no risk to you. If you're
not completety satisfied with your courses,
simply return them to CLI within 30 days.
‘We'll send you a tull refund, plus return post-
age.

TAX DEDUCTIBLE
In most cases, the full cost of CLI courses
can be a tax deductible expense.

PHOMNE ORDERS - FREE
To order by phone, call (617) 664-2364
with your credit card Information. It won't
cost you a dime, because we'll deduct tha
cost of your call from the price of the courses
you order.

TO ORDER BY MAIL
You may use the order form below il you
wish, but you don’t need to. Just send your
check or money order (payable to Cam-
bridge Learning, Inc. to the address below. If
you don't use the order form, make sure your

memaories (ROMs), Digital C Logic & E lmmu"ba oggsouf {‘I:.‘Jh::?kno‘olmsi al?:rlgpy::
Book 5:Structure of calculators: key- a wr"EX:LE” A Ber Al nlorgL &
board encoding; decoding display data; tems) . " '['l}glh’" 0 ’ﬁ cours‘ﬁ: L
reglsler systems: contral unit; program 4 CGNT_:NITS e m"coh':g:}' or (bo
H ing: i 1s; Digital Computer c and Electronics -
E\s#ﬁcﬁfgf\m” der:oaqu. |nralyruc el is s 1§ruthe g,, . No mathe- Mass. Residents add 5% sales tax. We pay

structure. :
Book 6: Central processing unit (CPU),
memory organization: characler represan-
tation; program storage; address modes;
1 = interrupts:

terrupt priorities -.-. T g, assem-
blers; executive programs, aperating
systems, and time-sharing.

OUR CUSTOMERS

Design of Digital Systems has been
bought by more than half the 50 largest
corporations in America, and by Motorola,
Intel, DEC. National Semiconductor, Fair-
child. General Instrument, Hewlell-
Packard, Heath Co., M.I.T.. NASA, Smith-
sonian Institute, Bell Telephone Labs. And
many, many more, as well as corporations
and individuals in over 50 countries.

matical knowledge other than simple arith-
metic is assumed, though you should have
an aptitude for logical thought. It consists
of 4 volumes — each 11" x 8% " — and
serves as an introduction to the subject of
digital electronics.

Contents include. Binary, octal and
decimal number sysiems; conversion be-
twean number systems; AND, OR. NOR
and NAND gates and inverters; Boolean
algebra and ftruth tables; DeMorgan's
Laws; design of logical circuits using NOR
gates; RS and J-K flip-flops, binary
counters, shift registers and half-adders.

all shipping costs.
We also accept company purchase of-
ders.

AIR MAIL
The prices shown include surface mail
postage anywhere in the world. Air mail post-
age costs an extra $10 for both courses (10
volumes) .

DISCOUNTS
Call or write for details of educational and
quantity discounts, and for dealer costs.

SAVE $5
It you order bath courses, you save $5. Order
at no obligation today.

To: Cambridge Learning Inc, 1 Judith Drive, North Reading, MA 01884

CAMBRIDGE Please send me
E:0(eclwe by pliope sets of Design of Digital Systems $1085
LEARNING I“c' * Mastercharge/VISA sats of Digital Computer Logic & Electronics 51495
P“:’”I:‘u‘eegr:u __ seis of both courses $20.90
3 : 3 .
MA 01864 Mo shipping charges

° Money-back guarantee

Call (617) B64-3657 to
order by phone—iree,

* Save 55

T days, 24 hours

* Tax deductible

HAME
ADDRESS
CITY/ISTATEZIP

Enclosed is check/money order (payable to Cambriige Learing Inc.) for total  §
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room temperature on all modes. The display is
a little dim in bright ambient light, but that is
probably intentional for lower current drain
during battery operation.

The gating time of the display is a little slow,
so it takes a fraction of a second for the display
to catch up during tuning. That has a tendency
to slow down the dial-searching process, be-
cause the receiver doesn’t have a calibrated
shortwave dial and the user is entirely depen-
dent upon the digital readout.

Frequency stability of the receiver is excel-
lent. Single sideband reception is quite accept-
able, although dial setting is touchy. There is
no fine tuning, so the initial setting process is
rather delicate.

Minor pulling of the oscillator frequency
occurs as a result of the normal AGC action
when receiving strong CW and SSB signals.
That effect is eliminated by reducing the RF
gain. There is some hand-capacitance effect
apparent on the front panel, but it is minor.
The mechanical stability of the receiver is fair
and tapping or pressing the cabinet will result
in some frequency instability. No dial backlash
was detectable.

The main tuning dial is a flywheel. It has a
good rugged feel to it, and seems securely
mounted. A linear-preselector digl is used for
peaking the RF input to the receiver. It is
poorly calibrated, so the user must depend
upon an increase in background signal to know
whether or not he has optimized receiver sensi-
tivity. That may be a problem; if the preselec-
tor dial is peaked on the wrong frequency,
image interference will be enhanced, and de-
sired frequencies will be attenuated. Proper
preselector setting may take a little getting
used to. The receiver does not have a noise
limiter and that may pose problems.

Antenna provisions include a built-in ferrite
bar for AM broadcast (or push terminals for
an external wire antenna), and a collapsible
whip for FM and shortwave (or push terminals
for an external shortwave antenna). There is no
external FM antenna input.

One desirable feature is the automatic fre-
quency-offset readout during upper and lower
sideband monitoring. When the station is
properly tuned in, the suppressed carrier fre-
quency will be displayed. The offset is = 2
kHz, ideal for SSB reception.

The battery compartment is accessible from
the top of the cabinet (six D-type batteries are
used). With the lid flipped up, a world time-
zone chart and table of international broad-
casting frequency allocations is displayed.

Carrying handles are mounted on the sides
of the receiver, and slots are provided to
accommodate shoulder straps. Adjustable plas-
tic feet allow the receiver to be tilted for com-
fortable viewing and operation.

The model ICF-6700W may be operated
from its own internal batteries, from an exter-
nal 12-volt source (using a Sony battery cord
to drop the voltage to 9 volts), or from AC
lines (110, 120, 220, or 240 volts AC, switch-
selectable). Power consumption (AC) is 7
watts.

The accompanying service manual is rather
brief. It does provide basic user tips, but has
very little theory; no schematic or block dia-
gram of the receiver is included. No warranty
policy was supplied with the unit that we eval-
uated, but there was a list of regional service
centers.

The model ICF-6700W lists for $439.95 and
it is available from Sony dealers. From Sony
Division, Sony Industries, 9 W. 57th Street,
New York, NY 10019. R-E



Two New Portable
Instruments From Simpson

Compare the Specs! Compare the Price!

MODEL 454 3" DUAL TRACE MODEL 420 FUNCTION
TRIGGERED SWEEP SCOPE GENERATOR
* DC to 15 MHz bandwidth, 5 mV/div. sen- * Provides sine wave, triangle wave,
sitivity, 100 nsec/div. (X5) to .5 sec/div. square wave and DC voltage output
sweep range » Fixed TTL output drives up to 10 TTL
» Differential amplifiers provide stable, loads
clean waveforms » Wide frequency coverage of 0.1 Hz to 1
* Voltage calibrated vertical and horizontal MHz in 7 ranges
input attenuators » Voltage-controlled generator input for
» 100 KHz chopping rate for low-speed sweep signals
waveforms * Continuously variable DC offset control
» Alternate mode automatically selected with convenient Off position
on high sweeps » Model 420D provides full day's operation
» 24 nsec rise time, 0.5 V P-P calibrator on baﬂeries*‘ and it can also be re-
» Displays CH A, B, A and B, A + B, charged overnight. The instrument can
A - B XandY be operated from AC line voltage without
» External, CH A or CH B triggering, TV the batteries installed. *Batteries not
sync supplied.

* Compact 4-5/8 x 9-7/8 x 13- 1;’4” weighs o Compact 2 7 x84x9” unit matches QUI’

SEE THEM AT YOUR LOCAL
SIMPSON DISTRIBUTOR

MODEL 420 A MODEL 420 D
for AC line for AC line and
operation —$182 battery operation—$217

MODEL 454—$675

853 andse Rais. il Mlinois 60120

(312) 687-2260 = Cable SIMELCO = Telex 72-2416 §

g IN CANADA: Bach-Simpson, Ltd., London, Ontario SN\~ g

IN ENGLAND: Bach-Simpson (U.K.) Ltd., Wadebridge, Cornwall S ¥
| | IN INDIA: Ruttonsha-Simpson Private, Ltd Vikhroli, Bombay AND PRODUCTS GROUP =
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Economy. Accuracy. Portability. Versatility.

Whatever’s important to you,
count onus.

When it comes to frequency counters,
we've cut the industry giants down to size. Whatever
and wherever you're counting, we offer you far more
performance for far less money.

In handheld, start with our portable MAX-50 and
MAX-550 counter. At just $77* and $165* they deliver
precision six-digit frequency readings to 50 and 550
MHz respectively. They feature easy, instant operation,
ideal for audio, VHF and UHF applications and are
available with a complete line of accessories and

input cables.

For a larger (0.43") display, greater accuracy or
TTL compatibility, our portable eight-digit MAX-100 is
the natural choice. With a range of 5Hz to 100MHz, it's
perfect for audio, video, microprocessor and RF
applications, in lab, production line or field. Especially
when you consider its =4ppm accuracy, versatility and
complete line of accessories at a low $149* price.

For more demanding challenges in process
control, audio applications and low frequency count-
Ing, our remarkable Model 5001 Universal Counter-
Timer, priced at only $360* offers a range of DC
through 10MHz. Measuring frequency (selectable gate

70 Fulton Terr., New Haven, CT 06509 (203) 624-3103, TWX 710-465-1227
OTHER OFFICES; San Francisco (415) 421-8872, TWX 910-372-7992

GLOBAL

times .01, .1, 1.0, 10 sec), frequency ratio, period,
multiple period average, time interval, time interval
average and event count—on a bright, 0.43" eight-digit
LED display. All, with full input signal conditioning on
two input channels, and variable display sampling rate.

For the ultimate in high-precision, our Model 6001
is your best value. It covers a range of 5Hz to 650MHz
with a unique NBS-traceable 10MHz TCXO with
0.5ppm accuracy. And boasts selectable gate times,
switchable low-pass filter, external timebase input,
buffered timebase output and a bright 0.43" eight-digit
LED display. Priced at just $425% its performance is
unequalled by counters at twice the price!

When you consider that all our counters are
quaranteed to meet or surpass published specifica-
tions, isn't it time you had a Global Specialties’ counter
on your bench?

Call toll-free for details

Europe: Phone Saffron-Walden 0799-21682, TLX 817477 PE IALI IE 1 - 800- 243- 607 7
Canada: Len Finkler Ltd., Downsview, Ontario

CORPORATION

During business hours

*Suggested U.S. resale. Prices, specifications subject to change without notice. © Copyright 1981 Global Specialties Corporation,
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NOISE FILTER
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‘I-TE FILTER/Range Expander

JOSEPH M. GORIN

Brmg out the best in any chardmg
with this combination noise fr!ter/dynamrc range expander.

THE ARTICLE, **NOISE REDUCTION TECH-
niques,”’ that appeared in the January
and February 1981 issues of Radio-
Electronics, presented block diagrams
of commercially available dynamic
range expanders and noise filters. That
two-part article showed how, by im-
proving the dynamic range of even the
best recorded musical signals, expand-
ers and noise filters restore much of the
emotional impact that is lost during the
recording process. This two-part article
will describe the operation and con-
struction of a combination dynamic
range expander/noise filter called the
ASRU (Audio Signal Restoration Unit).

This month, we will describe the
basic operation of the ASRU and pro-
vide an in-depth description of how the
expander portion of the circuitry works.
Next month, we will discuss how the
noise-filter circuitry of the ASRU works
and provide the construction, installa-
tion, and operation details.

The expander—how it works

Like the expanders discussed in the
January 1981 issue of Radio-Electronics,
the expander section of the ASRU
makes the low-level signals softer and
the loud signals louder, thus providing
improved realism and reduced noise.
The expansion curve of the circuit
is shown in Fig. 1. Note that the to-
tal change in gain is about 8.5 dB; the
slope is very shallow. It requires over
40 dB of range to change from minimum
to maximum gain, for an average ex-
pansion rate of about 1.2:1 (the ratio of
output-level change to input-level
change in dB). The curve shown pro-
vides expansion without unnatural
side-effects.

oI ,
Fo2 1 a
o4 !—LJ' [ ]
-BFI=: watll
|
100pV mV 10mV 100mV v

SIGNAL LEVEL

FIG. 1—EXPANSION CURVE of the ASRU shows
a shallow slope.

A block diagram of the expander por-
tion of the ASRU is shown in Fig. 2.

The first stage sums the right- and
left-channel signals coming from the
noise filter so that both channels can be
controlled together, preventing the
stereo lmage from changmg due to
variations in signal level in one channel
or the other.

The control-voltage filter takes the
output of the summing network and at-
tentuates the high- and low-end fre-
quencies to produce an audio signal
that approximates the response of the

FIG. 2—BK DlAGFIAIIuHheexp-adsr portion of the ASRU. The first stage sums both channels to

maintain stereo imaging.

human ear (see Fig. 3). That response is
shown by the well-known Fletcher-
Munson curves (Fig. 4) that depict the
sensitivity of the ear for equal perceived
loudness at different frequencies. Note
that, at most levels, the ear is signifi-
cantly more sensitive to midrange fre-
quencies than to high- or low-end ones.
In fact, due to the resonance of the ear
canal, the ear is most sensitive to
sounds in the 4-kHz range.

That midrange sensitivity accounts
very strongly for our perception of the
loudness of a sound and the control-
voltage filter is designed to take ad-
vantage of that fact.

The attenuation of both ends of the
audio spectrum tends to reduce the ef-
fects of noises such as turntable rumble
and FM multiplex **hiss.”

Furthermore, the steep roll-off at low
frequencies prevents low-frequency
signals from causing rapid and unnatural-
sounding gain changes. That is benefi-
cial because sudden changes in gain
during the period of a signal can result
in harmonic distortion—something we

] VOLTAGE-CONTROLLED =1
| ATTENUATOR/AMPLIFIER

[ATTACK/ |
= DECAY [=*=
|circurs|

| VOLTAGE-CONTROLLED g
| ATTENUATOR/AMPLIFIER _'
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R-E TESTS IT

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

We tested a prototype of the Audio
Signal Restoration Unit in our labora-
tory, using static signals as well as
musical program material. As the
author suggests, setting up the
unit is a bit tricky. To some degree
(unless the expander section is
turned off altogether), there is some
audible interaction between the
various front-panel controls on the
unit. We found that the best setting
for the sensitivity control is such that
medium or average loudness-level
portions of the program source cause
sequential extinguishing of the in-
dicator LED's. The threshold control
should be set so that in the absence of
any signal, the lowest-level LED
flashes only occasionally.

With the expander switch to the on
position, optimum setting of the
expander-sensitivity control  oc-
curs when the right-hand LED flashes
only intermittently. Of course, it is
possible to use each section (noise
reduction, dynamic filter and ex-
pander) as required, to suit program
material, but we found that with the
controls set as described above, we
were able to improve reproduction of
most program sources without having
to make extensive readjustments
every time we altered program material
or content.

With the expander out of the circuit,
and with the unit set for widest band-
width (no dynamic filtering or noise
reduction), overall frequency res-
ponse of the unit measured flat within
+0.75 dB from 20 Hz to 20 kHz
The unit has essentially unity gain,
but that may be varied by means of the
input sensitivity control. With 0.5
volt input, we measured a signal-to-
noise ratio of 90 dB, IHF “A'-weighted.
With both the expander and the noise
filter on, total harmonic distortion
for a 1-kHz input signal at the 0.5-volt
level measured 0.17%. With the ex-
pander turned fully off (the threshold
control at its minimum position) but
the noise filter on, distortion decreased
to less than 0.1% for the same test
signal.

A series of composite spectrum
analyzer sweep photos for the ex-
pander/filter/noise-reduction unit is
shown in Fig. 1. In both the upper and
lower series of sweeps, the expander
is on and degree of expansion is
varied, as are the noise reduction
and filtering action. Note that greater
expansion occurs at the higher signal-
level (upper traces) and that regard-
less of the level at which the tests
were made, no expansion is evident
at the low-bass frequencies.

Figure 2 shows the expander action
alone (without any noise reduction or
band-filtering action). With the ex-
pander turned off, response is flat
from 20 Hz to 20 kHz: but with the

SPECTRUM-ANALYZER sweep photos for
the expander alone.

expander turned on, the degree of
expansion for louder passages, less
for moderate passages and, in the
lower traces, even a bit of downward
expansion for quietest passages.

The Audio Signal Restoration
Unit operates with very few side
effects once it is properly adjusted. By
not allowing expansion to take place
at the bass frequencies, the designer
has overcome some of the pumping
and breathing effects common to
other linear expanders. The 1.2:1
ratio of expansion is quite moderate,
compared with some other com-
mercially available expanders, but
nevertheless is sufficient to add a
measure of realism to most program
material that has been compressed
during recording.

As for the variable-bandwidth
filters: if used to excess, they can
create some undesirable audible
effects; but it is possible to benefit
from them without suffering such
effects if adjustment of threshold and
bandwidth is carefully done while
listening to program material. We
did not find the indicator LED’s to be
as helpful in setting up the unit as the
author had suggested; but we did
find that, with a little practice, we
were able to use the "ASRU"" with just
about any component system that is
equipped with an ordinary tape-out/
tape-play monitor loop. The tape-
monitor loop on the amplifier that is
used to conect this unit is duplicated
on the unit itself, so owners of cas-
sette or open-reel tape decks need not
worry about losing it.
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voltage filter matches that of ear.
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FIG. 4—FLETCHER-MUNSON curves show that
the ear is most sensitive to midrange frequencies.
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can do without.

The audio from the filter is passed
through a precision full-wave rectifier
that generates a current used to produce
the control signal.

The logarithmic curve-shaping and
attack/delay circuits convert that cur-
rent into a control voltage that is ap-
proximately proportional to the logarithm
of the current and that section of the
expander provides attack and decay
times that adjust themselves to the rate
of change in signal strength.

Finally, the control voltage is sup-
plied to the voltage-controlled attenua-
tor/amplifier where it is used to modify
the qualities of the original audio signal.

The ASRU’s expander does not ex-
pand signals in the low-bass region as
much as it does in others. There are
two reasons for that.

First, consider Fig. 5-a, showing a
warp or rumble (very-low-frequency)
waveform along with a toneburst. As
can be seen in Fig. 5-b, at the moment
the toneburst is added, the level of the
warp signal will increase because the
expander will increase the gain and a
“thump’’ will be evident, even though
the warp noise alone was inaudible.
Figure 5-c shows what happens when
the ASRU is used—the ‘‘thump’
doesn’t occur because the action at
very low frequencies is minimal.

Second, although the ear is relatively
insensitive to very low frequencies—
refer to the Fletcher-Munson curves in
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FIG. 5—WARP OR RUMBLE (thin line) with tone burst (thick line). The ASRU (c) eliminates thumps by

not expanding such a signal.
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FIG. 6—THE ASRU'’s gain vs. frequency response curves at varying control-voltages. Note that the
low-bass region is not expanded.

FIG. 7—THE TRIPLE-OUTPUT voltage-controlled filter has two integrators for each channel.

Fig. 4—once their level is above the
threshold of hearing, a 2-dB increase
appears as great as a 5-dB increase in
the midrange area.

For both of those reasons, as well as
to keep distortion to a minimum, the
ASRU’s expander does not expand the
low-bass as much as it does the mid-
range. Figure 6 shows the ASRU’s gain

vs. frequency response at varying con-
trol-voltage levels. Note how well that
matches the changes in gain sensitivity
shown in Fig. 4.

The ASRU’s shallow expansion-
slope, midrange-emphasized control-
signal and minimized low-bass ex-
pansion explain why it is so clean-
sounding, while allowing 8.5 dB of

effective expansion.

The noise filter—how it works

The heart of the noise-reduction sys-
tem is a triple-output, voltage-con-
trolled filter, the block diagram of
which is shown in Fig. 7. It is a state-
variable filter, which means that cer-
tain of its characteristics can be modi-
fied while others are maintained.

The integrators process the signal
for use by later stages of the noise-
reduction system (see Fig. 8). For
sinewaves, the output is reduced by a
factor of two (6 dB) for every octave
increase in input frequency. By vary-
ing the gain or time-constant of those
integrators, or the amount of feedback
around them, the corner frequency (the
frequency at which the amount of atten-
uation reaches 3 dB) can be changed
without changing the shape of the
filter.

Refer to Fig. 8 as we discuss the
ASRU noise-reduction system.

If no signal is present, the control
voltage sets the corner frequency of
the triple-output filter to 1.2 kHz.
Figure 9 shows the frequency response
of each output of the triple-output
filter with the corner frequency set at
1.2 kHz. The overall output of the
noise filter is taken from the low-pass
output via a buffer. Thus, with no in-
put signal present, any noise will be
greatly attenuated.

If a 5-kHz tone is suddenly applied
to the input, it will appear unatten-
uated at the high-pass output and will
be greatly attenuated at the low-pass
and bandpass outputs. The AC-DC
converter connected to the high-pass
output will provide a strong signal
that will rapidly pass through the
attack/delay element and cause the
control voltage to increase. As the con-
trol voltage increases, the corner fre-
quency of the filter will also increase
until it exceeds 5 kHz.

Soon there will be a stronger signal
in the bandpass section than in the
high-pass section. That is converted to
DC and will be fed back and reduce
the control voltage. In the case of a
steady tone, that action will serve as a
feedback loop that forces the band-
width of the filter to ‘“‘catch’ the input
frequency, allowing it to go through
the low-pass filter to the output, while
the noise above that frequency is
filtered out.

Music, of course, is more than just
simple tones. The ASRU noise filter
will track the highest significant fre-
quency of a complex signal. During
a transient—a short, but intense, in-
crease in high-frequency energy—the
corner frequency will overshoot slightly.
That is desirable, since transients mask
noise very well.

If the signal is extremely strong,
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All resistors ¥ watt, 5% uniless other-
wise specified

R1, R9, R10, R101, R109, R110, R221,
R521,—100,000 ohms

R2-R5, R102-R105, R211, R213, R214,
R305, R306, R309, R310, R405,
R406, R409, R410, R519, R533,
R535—10,000 ohms

R6, R106, R230, R507, R508, R520,
R530—20,000 ohms

R7, R12, R107, R112—200 ohms

R8, R14, R15, R108, R114, R115, R205
R501, R502, R529—2200 ohms

R11, R111, R218—36,000 ohms

R13, R113, R201, R208, R209, R212,
R215, R220, R222, R229, R513,
R522, R528—4700 ohms

R16, R116, R202, R203, R210, R503—
10,000 ohms, 30%, slide potentiom-
eter, linear taper

R17, R117, R506, R537—3900 ohms

R204—2700 ohms

R206, R207—1.5 megohms

R216—68,000 ohms

R217, R509—3300 ohms

R219—820 ohms

R224, R307, R308, R312, R407, R408,
R412, R514, R531, R532, R534—
1000 ohms

R226, R516—270 ohms

R228—150 ohms

R231, R302, R303, R402, R403—
270,000 ohms

R232, R304, R404—1200 ohms

R223, R510—6800 ohms

PARTS LIST

R225, R233, R313, R413, R504—
560 ohms

R227, R527—120 ohms

R301, R401, R526, R536—1500 chms

R311, R411, R525—12,000 ohms

R505—470,000 ochms

R511—910,000 ohms

R512, R515, R517—22,000 ohms

R518, R523—47,000 ohms

R524—47 ohms

R601—1.5 ohms

Capacitors

C1, C3, C5, €101, €103, C105, C201,
C202, C204, C506—0.01 uF, 5%
Mylar

C2, Cs, C7, C102, C106, C107, C503,
C504—3.3 uF, 35 volts, electrolytic

C4, C104, C205, C212-C214—0.022 uF,
10%, Mylar

C203—0.001 uF, 10%, Mylar

C206, C208—0.0033 uF, 10%, Mylar

C207, C209—680 pF ceramic disc

C210, C211, C301, C401—10 uF,
25 volts, electrolytic

C215, C505—1 uF, 35 volts, electrolytic

C216, C302, C307, C402, C407, C502—
0.1 uF, 5%, Mylar

C303, C304, C403, C404, C501—
100 pF, ceramic disc

C305, C306, C405, C406—22 uF,
16 volts, electroytic

C601, C602—1000 uF, 25 volts,
electrolytic

C603-C607—0.1 uF, ceramic disc

TRIPLE-OUTPUT
FILTER i, %ﬂ"‘“'—
LOWPASS
MAX BUFFER
A 0UTPUT R
NOISE REDUCTION CONTROL
SIGNAL ——
IN INPUT
BANDPASS AC-DC
S UFFER > FILTER [ Converterf™] CLAMP
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/ FILTER CONVERTER 14
3
CONTROL VOLTAGE
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FIG. 8—BLOCK DIAGRAM of the ASRU's noise reduction system. If no signal is present, the corner

frequency of the filter is set to 1.2 kHz.
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FIG. 9—THE TRIPLE-OUTPUT filter has low-pass, high-pass, and bandpass outputs. The scale here is

log-log.

Semiconductors

D201-D204, D206-D210, D501-D513,
D515-D517—1N4148

D205—3.3-volt Zener

D514—4.7-volt Zener

D601-D604—1N4001

LED201-LED204, LEDS01, LED502—
mini-LED (TL209 or equivalent)

Q201-Q203, Q501, Q502—2N3904

Q204-Q206—2N4250

IC1, IC2, IC4, IC7, IC9, IC10, IC11—
RC4136 quad op-amp

IC3, IC6—4049 CMOS hex inverter

IC5, IC8—739 dual audio preamplifier

IC12, IC13—78L12A 12-volt positive
voltage regulator

L201, L202—6.8 mH coil

T1—13.5 VAC, 350 mA, wall-plug
transformer (Dormeyer PS14204 or
equivalent)

J1-J4, J101-J104—RCA-type
phono jacks

S1, S2—DPDT toggle or slide switch

Miscellaneous: 12-conductor ribbon
cable, IC sockets, chassis and end
panels, solder, wire, hardware, etc.

The following are available from Sym-
metric Sound Systems, 912 Knobcone
Place, Loveland, CO 80537: Complete
kit (ASRU) $110.00; PC boards (ASRU-
PC), $18.00. Write for information on

End panels are unfinished. All prices
inciude UPS shipping within U.S.
Colorado residents add 3% tax.

EXPANDER-ONLY KIT

For those requiring only the ex-
pander portion of the ASRU, a kit,
somewhat different from the one
described here, is available from
Symmetric Sound Systems. That
kit, the EX-1, is priced at $60.00. A
bare PC board, the SSS7, is also
available for $11.00. See parts list
for ordering information. A sche-
matic, parts list, and a diagram for
laying out your own EX-1 PC board
can be obtained from the above
company if a self-addressed, legal-
size, stamped envelope (28 cents)
is sent along with the request.

the clamp in the bandpass section will
allow the bandwidth to extend all the
way to 25 kHz. The attack/decay cir-
cuitry is designed so the bandwidth of
the filter can be expanded rapidly, but
takes longer to decrease than it did to
increase. Because of the large amount
of feedback used to control the band-
width, that nonlinear response does
not affect the steady-state (constant-
level) response, but becomes very
important in the case of transients.

As pointed out in the ‘“Noise Re-
duction Techniques’ article in the
February 1981 Radio-Electronics, one
of the advantages of a filter/expander
combination is that each section can
be adjusted to keep side-effects to a

continued on page 110



With us since radio’s early days, jamming stands as the biggest
obstacle in the way of fair use of the shortwave broadcast-bands.
Here’s a look at the current situation.

STANLEY LEINWOLL

WHAT WILL PROBABLY TURN OUT TO BE
the most important shortwave broad-
casting conference ever held has been

| scheduled by the Administrative Coun-

cil of the International Telecommuni-
cation Union.

Acting on the recommendation of
WARC-79, (World Administrative
Radio Conference—1979), the Council

. has set Janua\.VAl983 for a shortwave

broadcasting RC that is to establish
technical standards and procedures

. related to planning the use of the short-

wave broadcast spectrum. A second

' session of the BC-WARC is scheduled

for October 1984. At that session an
attempt will be made to plan the effi-
cient and equitable use of the bands
allocated to shortwave broadcasting.
The Conference has its work cut out
for it, with a number of major obstacles
to overcome before any serious effort
at planning can succeed. One of the
problems overhanging the Conference
like a dark and ominous cloud is jam-

' ming. Indeed, many of the world’'s

most competent shortwave broad-
casting experts feel that rational plan-
ning of high-frequency broadcast-
ing is impossible as long as jamming
continues.

To understand fully why jamming

and technically feasible high-frequency
broadcast planning are judged by many
observers to be incompatible, it is
necessary to provide some information
about jamming, and to describe at-
tempts by jammed broadcasters to
overcome it.

Jamming is the deliberate transmis-
sion of raucous, irritating noise and
other interference on a frequency in
order to hamper or utterly destroy the
programs of another broadcaster op-
erating on the same frequency.

Jamming doesn’t only interfere with
the target broadcast; it also degrades
the transmissions of broadcasters
operating on adjacent frequencies be-
cause of its broadband characteristics.
Consequently, for each frequency
jammed, three are adversely affected, as
a rule: the one being jammed, plus the
frequency on either side of that one.

During the height of the Cold War,
virtually every major Western broad-
caster transmitting to the Communist
world was jammed. In recent years,
however, there has been a decrease in
jamming; but it is still a serious blight
on the shortwave spectrum. At the
present time the USSR and some of its
satellite countries are responsible for

most of the jamming being observed.
Soviet jamming is currently being
directed principally toward the broad-
casts of Radio Free Europe, Radio
Liberty, The Voice of Israel, and the
People’s Republic of China. In addi-
tion, the People’s Republic of China
jams some Soviet programs beamed
to China.

To accomplish their task, the USSR
and its satellites have developed a
highly complicated and very sophis-
ticated jamming network, consisting of
several thousand jammers at hundreds
of different locations throughout east-
ern Europe. It is estimated that it takes
about five thousand technicians and
administrators to operate the jamming
system at a cost far exceeding that of
the broadcasts being jammed. Further-
more, the original cost of setting up
such a jamming system probably ex-
ceeded a quarter of a billion dollars.

There are two types of jammers:
local, and sky-wave. Local jammers
operate primarily in and around large
population centers, usually those with
a population of a quarter of a million
or more persons. They are generally
located so that they overlook the region
to be jammed. Local jamming, which
is often incorrectly referred to as

1861 HOHVIN
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FIG. 1—LOCAL JAMMING consists primarily of a direct wave and a reflected wave. The ground wave

is fairly unimportant in this type of jamming.

ground-wave jamming, consists prin-
cipally of a direct wave and a reflected
wave, as shown in Fig. 1. It is evident,
from Fig. 1, that ground-wave jamming
plays a relatively minor role in the
effectiveness of that type of jammer.

The effective range of local jammers
depends on the height of the jamming
antenna. Although the average range
is about 20 to 30 kilometers from the
antenna tower, it is obvious that the
higher the antenna, the greater the dis-
tance the jamming signal will travel.
Most local jamming antennas are placed
on tall buildings, church steeples, or
on hills or mountains overlooking the
target.

Depending on the size of the area
they must cover, and the number of
people in it, local jamming stations
have between fifteen and fifty jamming
transmitters. Those are of relatively
low power, which ranges from 5 kW
to 20 kW each.

Sky-wave jammers are used to prop-
agate the jamming signals great dis-
tances via the ionosphere. They can
cover considerably larger areas than
the local jammers, and their principal
mission is to blanket areas lying in the
rural and suburban parts of a target
area that lie beyond the range of the
local jammers. That is shown in Fig. 2.

Sky-wave jamming transmitters
are of much higher power than local
jammers, being of the order of 50 kW
to 100 kW each. The antenna systems
used are more sophisticated (rhombics
and log-periodic antennas, compared
with low-gain broadband dipoles em-
ployed with local jamming transmitters.)

Jamming transmitters are modulated
in two ways: white noise is produced
electronically and covers most of the

JAMMING
SIGNALS

audio spectrum. It is referred to as
noise jamming and is very effective.

In Mayak jamming, distorted pro-
gram material is transmitted in lieu
of white noise. The word mayak means
“‘beacon,”” which is the name of one
of the Soviet domestic home-service
programs. It is not unusual to find
three or four simultaneous Mayak
transmissions, each slightly out of
phase with the orders, each distorted,
operating on one frequency. They, too,
are highly effective.

Over the years, broadcasters whose
transmissions were being jammed have

R A e S

FIG. 2—SKY-WAVE JAMMING uses the ionosphere to propagate jamming signals over great distances.

tried to overcome its effects in a num-
ber of ways. Some of those techniques
have failed while others have been
highly successful. In order to assess
fully the impact of jamming on plan-
ning efforts at WARC-83/84, the major
anti-jamming techniques will be dis-
cussed.

Those anti-jamming techniques in-
clude using high-power transmitters of
up to 1000 kW, and high-gain, highly di-
rectional curtain antennas, by means of
which effective radiated powers of more
than 100 megawatts can be achieved.
That brute force technique produces very
high signal-levels, on the order of five
to ten millivolts-per-meter, delivered
to the target areas. Signals of that order
of magnitude put considerable strain
on the jammers and increase areas in
which desired signal strengths are
above the jammer noise. That enables
listeners to receive the programs.

One of the best methods of counter-
ing the effects of jamming is generally
known as saturation- or barrage-
broadcasting, in which as many trans-
mitters as possible—each on a different
frequency—are massed simultaneously
to carry a particular program. Satura-

INCOMING
BROADCAST
SIGNALS

tion-programming has been quite suc-
cessful in putting pressure on the jam-
ming system to the point where some
of the frequencies being used to trans-
mit a program are either thinly covered
by the jammers, or not covered at all.

It is obvious that even in population
centers with their own local jamming
networks, if more than fifteen trans-
mitters are used to carry a program and
the jammer complex has fewer than
fifteen jammers, some frequencies
will be clear of local jamming.

In the past, when broadcasts of
BBC, VOA, Deutsche Welle, etc.
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FIG. 3—DURING THE TWILIGHT PERIOD only local jamming is effective because key-wave jamming

signals are not reflected by the lonosphere.

were jammed, efforts were made to
coordinate programming among them
so that the maximum number of fre-
quencies were being used to carry
jammed transmissions. That method,
when used, was highly successful.
Perhaps the most effective method
of all for overcoming jamming is the

The Germans are generally credited
by radio historians as being the
first to use jamming techniques.
As early as 1915, they transmitted
random characters to disrupt a ra-
dioteletype circuit between France
and Russia, which were allies dur-
ing World War .

In the 1920's, before radio broad-
casting was regulated, some broad-
casters deliberately transmitted on
frequencies being used by com-
peting broadcasters in an effort to
drown out their programs. Although
some of the interference caused
during those early days was acci-
dental, there is no doubt that much
of it was intentional.

The first case of political jam-
ming occurred in the mid-1930's
before the German-Austrian ansch-
Juss. The government of Chancel-
lor Dolfuss of Austria jammed
some Nazi-German broadcasts to
Austria that were critical of that
country. The Nazis themselves
were quick to recognize the effec-
tiveness of jamming to keep out
unfavorable comment, and the
Spanish, French, Russians, Japa-
nese, and ltalians soon followed
suit.

Jamming increased in intensity
and effectiveness during World
War I, being used as a military
weapon, both to keep out unwanted
broadcasts and to disrupt military
circuits. The Germans jammed

use of a basic shortwave radio prop-
agation technique usually referred to
as twilight immunity. During the day-
light hours the ionosphere is able to
propagate higher frequencies than at
night. That is so because radiation
from the sun produces ions and free
electrons in the ionosphere. The range

A HISTORY OF JAMMING

broadcasts of the BBC extensively,
and the escape to the open seas
of the German warships Scharn-
horst, Gneisenau, and Prinz Eugen,
under the nose of British artillery,
was possible because the Germans
effectively jammed British radar
installations overlooking the En-
glish Channel.

With the advent of the Cold War
after the conclusion of World War
Il in 1945, jamming flourished to an
extent that had not been dreamed
of before. The Russians jammed
programs in the Russian language
that were beamed to the USSR from
Franco Spain, and the Spanish, in
turn, jammed Spanish-language
broadcasts emanating from the
Soviet Union.

In early 1948, however, a jam-
ming effort was begun by the Rus-
sians that dwarfed anything that
had been attempted before. In Feb-
ruary of that year a dozen or so
Russian transmitters were used to
jam the Russian-language pro-
grams of the Voice of America. The
Russian-language broadcasts of
the BBC were jammed shortly
thereafter, and by 1950, over 450
such jamming transmitters were in
operation.

Although we have no way of
knowing for certain, it appears that
the decision to launch a massive
jamming campaign was two-
pronged: first, it was a method of

of frequencies the ionosphere can re-
flect is proportional to the number of
those particles. At night, radiation
from the sun is cut off and free elec-
trons and ions begin to re-combine,
resulting in a less dense ionosphere,
which is capable of supporting only
the lower frequencies.

It follows, therefore, that a trans-
mitter to the west of a target area will
enjoy a period of several hours in the
late afternoon (twilight) when the path
between the transmitter and the target
is in daylight, but the target area itself
is in darkness. That is shown in Fig. 3.
During that twilight period as many
high-frequency transmissions as possi-
ble are scheduled. Examination of
Fig. 3 shows that jammers operating
via the sky-wave mode are relatively
ineffective because attempts to use the
higher frequencies are generally fruit-
less, since those frequencies are not
reflected by the ionosphere. During
twilight immunity-periods only local
jammers are effective. Since there are
literally thousands of cities and towns
that do not have local jammers, a high
degree of effectiveness can be achieved
by using the saturation technique.

It is clear at this point that attempts
by WARC-83/84 to develop technical
standards or to plan the rational use
of the spectrum will be severely ham-
pered by continued jamming.

Preliminary planning for the broad-
casting WARC has included discus-

keeping control of the information
monopoly within the USSR, where
total censorship of news from ex-
ternal sources was the policy. Sec-
ond, jamming could be used mili-
tarily, as had been demonstrated in
World War |l, and by operating large
numbers of jammers the military
jamming-machine was kept well
oiled.

By the end of 1951, most of the
other countries in the Communist
orbit had commenced jamming
operations of their own against
Western broadcasts; and in the
beginning of 1952, over 1,000 jam-
ming transmitters were in continual
operation.

By 1956, between 2500 and
3,000 jamming transmitters were in
operation against most major
Western broadcasters, with partic-
ular attention to Radio Free Europe
and Radio Liberty, which had begun
broadcasting in 1951 and 1953 re-
spectively.

On November 24, 1956 the first
break in the electronic curtain
occurred when jamming directed
against RFE Polish-language
broadcasts abruptly ended after
a series of riots in the Polish city
of Poznan, and the coming to power
of a new Polish leader, Ladislaw
Gomulka.

The Polish press had been com-
plaining vociferously about jam-
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ming, and there is considerable
evidence to indicate that the peo-
ple of Poland resented it. That is
supported by the fact that during
the first hours of the Poznan riots
the local jamming station in that
city was destroyed.

The hiatus in jamming against
RFE Polish-language programs
lasted 14 years. In 1970, following
food riots in the north of Poland,
jamming against RFE Polish pro-
grams was hastily resumed. Appar-
ently caught off-guard, Polish
authorities ordered that transmit-
ters being used by Radio Warsaw
in its external shortwave broad-
casting service be redeployed
and operated as jamming trans-
mitters. Until jamming transmitters
became available, Radio Warsaw
international service was sharply
curtailed.

Additional major breaks in the
jamming pattern began in June
1963, when jamming directed
against BBC and VOA broadcast-
ing in the languages of the USSR,
including Russian, were discon-
tinued shortly after the conclusion
of an atomic test-ban treaty. That
marked the first time in 15 years
that those programs were un-
jammed, and were another indica-

sions of power limitations, limiting the
number of frequencies per transmis-
sion, protection ratios, and the gradual
introduction of single sideband to the
broadcasting service.

Evidently, rational planning in the
face of jamming is a paradox. In addi-
tion, jamming against broadcasters
such as the BBC and Voice of America
can resume at any time, since the
USSR has demonstrated in the past
that it can turn jamming on and off like
a faucet.

The United States is eager for the
BC-WARC to succeed because this
country firmly believes in the rational,
equitable use of the high-frequency

tion that a thaw in the Cold War
had occurred. In July 1963, Ro-
mania stopped jamming all West-
ern broadcasts; in February 1964,
Hungary followed suit.

Two months later, Czechoslo-
vakia stopped most jamming of
BBC and Voice of America pro-
grams, but continued jamming

EE:

Hl:bwever. jamming can be turned
on and off at the discretion of the
Communist bloc; therefore, the
situation proved t be temporary.
On August 21, 13 5, 200,000 War-
saw Pact troops |/ raded Czecho-
slovakia and within hours massive
jamming of VOA, BEC and Deutsche
Welle was resumed. it continued
until 1973, when it was again dis-
continued.

The jamming transinitters no
longer being used against BBC and
VOA broadcasts were not taken out
of service. Relations between the
USSR and the People's Republic
of China had worsened in 1973,
and many of the jamming transmit-
ters were rescheduled against
Peking transmissions in Russia to
the Soviet Union.

In addition, the Soviets had
launched a major jamming effort
against the Voice of Israel, whose
broadcasts to the Soviet Union

broadcast spectrum. It is a certainty,
therefore, that U.S. planning for
WARC-83/84 will emphasize the tech-
nical standards and planning necessary
to a successful conference. However,
it would be naive to assume that the
ugly specter of jamming does not loom
over the Conference, or that it will not
be a major impediment to its successful
conclusion.

At WARC-79 the United States ex-
pressed its grave concern about jam-
ming by entering a formal reservation
when it signed the Final Acts of the
Conference. This reservation states:

"The administration of the United
States of America, calling attention

called for a more liberal emigration
policy toward Soviet Jews—a posi-
tion not greeted with enthusiasm
by the Soviet Politburo.

At the present time, all Radio
Liberty programs beamed to the
Soviet Union are jammed. In addi-
tion, Radio Free Europe programs
in Bulgarian, Czechoslovak, and
Polish are jammed. Radio Free
Europe programs in Hungarian and
Romanian are not. Deutsche Welle
programs in Bulgarian are jammed
and Voice of Israel broadcasts to
the USSR in Russian, Hebrew, and
Yiddish are jammed, as are Peo-
ple’'s Republic of China transmis-
sions to the USSR in the Russian
language.

On August 20, 1980, the Russians
resumed jamming of the Voice of
America, BBC, and Deutsche Welle.
The resumption of jamming, after
seven years, was generally thought
to be due to growing labor unrest
in Poland, and the Russians' fear
that it could spread to the Soviet
Union. BBC and Deutsche Welle
programs in Russian were affected.
Voice of America broadcasts in
Russian, Ukrainian, Uzbek, Ar-
menian, Latvian, Lithuanian, and
Estonian were hit by noise jammers
and Mayak jammers.

to the fact that some of its broad-
casting in the high-frequency
bands allocated to the broadcast-
‘ing service is subject to willful
harmful interference by adminis-
trations that are signatory to these
Final Acts, and that such interfer-
ence is incompatible with the ra-
tional and equitable use of these
bands, declares that for as long as
this interference exists, it reserves
the right with respect to such inter-
ference to take necessary and
appropriate actions to protect its
broadcasting interests. In so doing,
however, it intends to respect the
rights, to the extent practicable, of
administrations operating in ac-
cordance with these Final Acts.”R-E

Wheat's

New software systems to spur
office automation

Lack of integration is possibly the great-
est weakness in the present rapid automa-
tion of office systems. Too often many of
the benefits of partial automation are not
realized. For example, a word processor
may be obtained, but remain isolated from
existing automated facilities, such as ma-
chine dictation, telephone, and facsimile.

By the mid-1980's, reports Frost & Sulli-
van, Inc., international business research
reporters, that piecemeal approach to
business automation will be replaced by
general systems offering a broad and inte-
grated range of facilities: text editing, re-
port formatting, teleconferencing, mail
calendar, on-line data access, statistical

analysis, dictation, telephone services,
document and information retrieval, dic-
tionary, and other services.

Hardware components for such sys-
tems, says F & S, are already available.
Software is the primary bottleneck. Three
fundamental challenges must be faced by
software for future automated office sys-
tems: adaptability to changing user needs,
suitability to extensive customization,
and conformability to existing office
practices (rather than vice versa).

New fusion-reactor concept
Hope for an earlier solution of the prob-
lem of nuclear fusion is being held out by
scientists of the University of Wisconsin.
Their new conceptual nuclear reactor de-
sign—which is yet to be tried out experi-

mentally—is called WITAMIR (Wisconsin
Tandem Mirror). They believe that
WITAMIR has many advantages over
TOKAMAK, the Russian design up to now
considered the most promising.

The new concept calls for a magnetic
confinement vessel as long as a football
field and roughly ten yards in diameter.
Magnets would be positioned along the
length of the chamber, and several extra
coils placed at each end to reduce plasma
leakage.

It is those extra coils, which create elec-
trostatic and magnetic potentials that hold
the plasma in the long central tube, that
give the new concept an advantage over
earlier ideas. "It is the first tandem mirror
design that could produce electricity
cheaper than a Takomak, and be easier
to build and maintain,’” according to
Gerald Kuchinski, leader of the University
of Wisconsin's fusion-research program.
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MARTIN BRADLEY WEINSTEIN

THIS IS THE FINAL INSTALLMENT IN OUR
series on electronics and automobiles.
This month we’ll take a look at how
electronics are helping carmakers de-
sign-in self-diagnostics that aid the ser-
vice and repair operations every car
eventually requires.

An interesting concept in auto ser-
vice is being developed at the General
Motors Service Development Center at
Warren, MI. When you buy a new car,
the selling dealer installs a small, inex-
pensive radio transmitter that sends out
a signal with your personal code.

When you reach the dealership and
drive up to the service garage, a re-
ceiver reads the code. The garage door
is opened and the code is passed to a
computer where your service records
are stored.

By the time your car is in the door,
the service technician knows who you
are and has a complete service record
of the car, including a flag on any re-
calls. The computer terminal even
prints out your repair order, saving
another aggravating delay.

That personalized code, by the way,
would be your vehicle’s VIN (Vehicle
Identification Number). New Federal
requirements are increasing it from 13
digits to 17. There may be an added
benefit in transmitting that code: it
would make police recovery of stolen
vehicles much easier. Unfortunately, it
would also make computerized ticketing
for such offenses as speeding a tech-
nological breeze.

Check engine

A new telltale signal (idiot light) is
showing up on car dashboards. It reads
CHECK ENGINE, or something very
close to it (Fig. 1). James G. Vorhes,
General Motors Vice President in charge
of Consumer Relations and Service, ex-
plains why it's there:

“The Computer Command Control
system (see Fig. 2—editor) has been
on most of the GM gasoline-engine
automobiles in California since the
start of the 1980 model year and will
be on nearly all cars sold in this
country in the 1981 model year. It's
the largest new use of computer
controls in the history of the indus-
try and we will be prepared for it.

“‘One of the most exciting features
of the system is its ability to automa-
tically diagnose the cause of any
malfunction. We have designed-in
an extremely high degree of reli-
ability. Like all systems, it can mal-
function. But, unlike other systems,
it will help diagnose itself.

ELECTRONICS
IN YOUR
NEXT CAR

Electronic self-diagnostics are taking the guesswork out
of auto repair, and that should make you, and your
mechanic, a lot happier.



& RADIO-ELECTRONICS

CHECK
ENGINE }§

FIG. 1—A NEW TELLTALE SIGNAL informs motorists of a malfunction. It's part of GM's new Computer

Command Control system.
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FIG. 2—KEY FEATURES of GM’'s Computer Command Control system. It is offered on nearly all of

their 1981 cars.

“Mechanics will not have to be-
come electronic engineers to work
on the system. In fact, there will be
no need for expensive computer
testers. All a mechanic will need is
an ordinary dwell meter, a test light,
some jumper wires, a vacuum source,
a tachometer, and a digital voltmeter.
Most shops already have this equip-
ment. Any qualified technician who
can work on current engines will be
able to fix one equipped with the
system."

The CHECK ENGINE light is there to
aid both the motorist and the mechanic.

When it lights, indicating a malfunction,
the motorist will still be able to drive
the car in for service. Once there, the
Computer Command Control system
tells the technician which system may
have the problem by flashing a code.
Then the technician goes through a
simple factory-provided diagnostic
routine to determine whether the com-
ponent, a wire, or a connection is at the
root of the problem.

Self-test at Ford

“'Self-test in its various forms is

going to reduce diagnostics to the

very simple goal of determining

which part is bad. We, the industry,
are headed that way.”

That’s the forecast of Walter Doelt,
the fellow at Ford in charge of this area.
Radio-Electronics was privileged to
enjoy an exclusive interview with Mr.
Doelt dealing with a wide range of sub-
jects relating to the role of electronics
in designing a car for serviceability.
Ford’s commitment to microprocessors
is very strong.

“They provide the best economic
approach to providing the widest
degree of freedom in control strategy,
and to very flexible control systems.
The key is mandated performance
requirements versus drivability.”
Mandated performance requirements

include emission and fuel economy
goals, both in terms of government reg-
ulations and corporate marketing and
design objectives.

Mr. Doelt continued:

“"When implemented with a micro-
processor, you can freeze the basic
design early in the design cycle,
then work the calibration in soft-
ware later."”

Ford has been working to reduce the
component count in their various on-
board systems (engine control, dash-
board, etc). Systems that used seven or
eight IC’s in 1978 were down to four in
1979, two in 1980, and should be down
to one in the near future. Since the
majority of failure modes are in the in-
terconnections of IC’s, single-IC micro-
processors are very popular.

The 6800 series (6809, etc.) is used
for Ford's advanced Electronic Message
Center dashboard. The 8048/8049 series
is used for engine control where con-
tinuous timing is not required. The
company also uses a number of custom
circuits in integrated control systems
(ignition, carburetion, fuel metering,
and carburetor feedback) in their top-
of-the-line models. Motorola, Intel,
Toshiba, and Texas Instruments are
among Ford’s suppliers.

For example, 1980 models sold in
California included a new feedback
carburetor design using an Intel 8048;
earlier designs used a number of discrete
analog IC's and devices. By incor-
porating the 8048, Ford was able to in-
clude a limited self-test feature.

Lead times

One important point about new de-
velopments is that it takes time to in-
corporate them. For example, 1981
model year cars were introduced in
October of 1980. The pilot runs of those
cars began in July 1980. The control
units to go into those pilot production
vehicles had to be built by late March
1980. So the microprocessors had to
start as silicon slices way back in
December of 1979, with design require-
ments frozen even earlier. But each



year brings more advancements.

STAR performance

One of the most intriguing aspects of
the Ford self-test system is the way the
under-hood microprocessor “‘talks’ to
the service technician: it uses a digital
code of Y%-second pulses, Y2-second
apart, with two seconds between digits.

That pulse timing was decided on to
let any service technician read the code
with just a VOM. But there’s a nice
alternative called STAR (Self-Test Auto-
matic Readout) shown in Fig. 3. That
handheld, calculator-sized gadget
translates the pulses and displays the
result on a two-digit LED readout. The
self-test sequence can be initiated from
a front-panel pushbutton. A readout of
**11,” for example, translates to “‘test
complete, everything normal.™

The STAR costs about $70. They're
being built for Ford by the Hickok
Electrical Instrument Company. Hickok
also sells an inexpensive DMM to Ford
for their service technicians.

One feature of the Ford self-test sys-
tem is that it’s designed so all systems
test the same way, no matter which
model is being examined. There are
also a number of universally-applicable
manual test operations.

For example, a testing unit will read
the voltages at various sensors through
a selector switch. The switch setting,
selected sensor and anticipated voltages
are the same from vehicle to vehicle.
Another example is that any vehicle’s
self-test sequence will, at a given point,
call for an EGR (Exhaust Gas Recircula-
tor) flow of 30%, then check the posi-
tion sensor on the throttle body. At
other points, hydrocarbon and carbon
monoxide exhaust tests will be per-
formed, both at idle and, with the engine
unloaded, at some higher RPM.

Testing on demand in that way is well
within the capabilities of both engine
and electronic technology. Just beyond
is the goal of full-time testing, where a
car monitors its own performance
periodically during normal driving.

Noise and interference

The biggest problem EMI used to
cause in a car was noisy radio recep-
tion. But today, with multiple micro-
computer systems and miles of harness
wire on board, anti-EMI measures are a
high priority in design.

Communication  links  between
modules are designed for very low im-
pedance. Modules are housed in metal
enclosures, with both the top and bot-
tom grounded. Measurements from
analog sensors are performed ratiometri-
cally to make them less sensitive to
power-supply variations. Sensor wires
are very carefully routed, especially
around ignition areas. Diode and
capacitor buffering is used on all 1/O
lines. Roll-off filters block higher and

FIG. 3—SELF-TEST AUTOMATIC READOUT, or
STAR, translates a diagnostic pulse string into
an easily read fault code.
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FIG. 4—THE VIN (Vehicle /dentification Number)

can be written as a bar code that may be read
by a portable data terminal.

lower frequency signals. And the buzzer
has become obsolete.

Buzzers created tremendous noise
problems. generating harmonic-filled
spikes with hundreds of volts in them.
Now they're being replaced with elec-
tronic tone and chime generators that,
surprisingly, cost about the same

Ford and others are taking a serious
look at fiber optics as a possible answer
to many noise problems but, in Walter
Doelt’s opinion, they won't be incor-
porated until there is some significant
improvement in the cost of material,
the cost of terminations, and the per-
formance of optoelectronic links.

Another area being explored is the
digitization of position sensors. That
permits both noise reduction and the
reduction of wiring through time-divi-
sion multiplexing.

In the near future, non-volatile RAM
will be used more and more, especially
since it permits alterable test criteria as
improvements are developed. Also, the
lower cost of momory is going to permit
designers an enormous increase in pro-
gram lineage, with 10K chunks of ROM
replacing each 1K available today.

One important question is what hap-
pens in the fail-fail mode? What if the

computer crashes so badly that it can’t
even vell for help? The answer is that
all systems are designed so that in any
event of computer failure, the car keeps
going. Those ‘‘baseline conditions™
may keep the engine running, but
there’s no way the driver can fail to
notice that there is a problem. The car
bucks, surges, gurgles, and wheezes
like a sick hippo. And ves, that ‘‘re-
duced drivability™' is also designed-in.

GM developing the TOUCH

The theory is that explaining a prob-
blem is the biggest part of solving it, or,
as expressed in a recent GM press re-
lease, **... once a symptom is accurate-
ly described, there is one set of most
probable causes.” Either way, the idea
has led to a system being developed by
GM called TOUCH (Touch-Operated
Universal Communications Helper).

TOUCH is a computer system that
asks a customer questions about his
problem, and uses each answer to
formulate either a new question or a
“*hunch’’ as to what the problem might
be. And it can even be used when the
repair facility is closed.

The customer could, for example,
drop his car off at night. TOUCH might
look very much like a 24-hour banking
terminal. If the car is making a noise,
TOUCH might ask where it's coming
from and display a picture or diagram of
the car to help the customer describe
the location. It could ask what the noise
sounds like, prompting the customer
with either descriptive words, recorded
sounds, or a sound-effects generator.
Then it might ask if the noise happens
all the time, or just when climbing a hill,
coasting to a stop, turning a corner, or
whatever.

Then, if the customer has described a
squealing sound that comes from the
front of the car during turns for ex-
ample, TOUCH would print out a re-
pair order telling the technician to
check the power-steering pump belt for
slack. You put your keys in an envelope
and TOUCH takes them, gives you a
receipt, and tell you when your car
should be ready.

More future goodies

That 17-digit VIN we mentioned
earlier appears in more places this year,
and it will appear on still more in the
future. GM is translating it into a bar
code so it can be read by wands and
portable data terminals (Fig. 4). In addi-
tion to helping identify cars being re-
called for various reasons, the service
history of an individual car, and even
the identification of its owner, the VIN
is important in recovering stolen cars,
As it appears on more and more major
components—such as engine blocks,
frames, and glass—it makes it easier for
law enforcement operations to locate

continued on page 88
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ANTI-NEGATIVE FEEDBACK
FOR Hi-F1 AMPLIFIERS

High levels of negative feedback can actually add to dynamic distortion.
Here’s a look at a totally new amplifier that uses power MOSFET's
and eliminates conventional negative-feedback circuits.

WHEN NEGATIVE FEEDBACK WAS FIRST
used in an audio amplifier, back in the
early days of vacuum tubes, it seemed
as though it would be the panacea for
all audio-distortion problems. Add 20-
dB of negative feedback to any old am-
plifier having a harmonic distortion lev-
el of 10% and presto, the distortion
drops to 1.0%. Add another 20 dB to
that, for a total of 40 dB, and distortion
is reduced by another whole order of
magnitude, to 0.1%. Of course, with
each addition you lose 20 dB of gain or
s0, but that’s easily made up by adding
extra stages of amplification that are
not all that expensive.

The age of solid-state electronics
made the application of high levels of
feedback even more attractive to de-
sign engineers. After all, the transistor
is not the most linear of amplifying de-
vices (and is therefore better suited to
switching applications than it is to linear
audio-amplification service), and feed-
back could be used to cover a multi-
tude of sins. Unfortunately, as engin-
eers found out much later, it could also
introduce new sonic aberrations to au-
dio amplifiers—defects that were not
apparent from static single-tone bench
measurements but were definitely au-
dible when the amplifiers were called
upon to amplify real-world music sig-
nals. By now, all of us have read about
transient intermodulation distortion,
and other forms of dynamic distortion,
that are aggravated through the use of
inordinately high amounts of negative
feedback.

It is not surprising, therefore, that
many manufacturers of audio equip-
ment, both here and abroad, have been
addressing the problems associated
with negative feedback and finding

LEN FELDMAN
CONTRIBUTING EDITOR

ways to eliminate those problems. Some
companies, such as Lux Audio and
Onkyo have come up with double feed-
back loops, the first of which is of lower
-than-usual magnitude (typically, 30 to
40 dB instead of the higher 60 to 80 dB
commonly encountered in solid-state
amplifier designs), while the second,
generally referred to as a servo-DC
feedback loop, addresses the problem
of feedback in the infrasonic region.
That helps to stabilize DC-amplifier de-
signs, reduce DC drift, and act as a sub-

FIG. I—MONAURAL power amplifier, the mode/
TA-N900 from Sony does not use negative feed-
back.

FIG. 2—HIGHLY-MAGNIFIED view of the new
MOSFET chip.

sonic filter all at once.

Still other companies, such as Sony
Corporation, have taken a different ap-
proach. At the recently held Tokyo
Audio Fair, they introduced a new high-
quality monaural power amplifier, called
the model TA-N-900, pictured in Fig. 1.
That amplifier uses an entirely new cir-
cuit that eliminates the conventional
negative feedback circuit used in other
amplifiers. One of the developments
that makes it possible is the new 2SK 173
power MOSFET recently developed
by Sony. Figure 2 shows a highly
magnified view of the chip used in the
construction of that power MOSFET
while in Fig. 3 we see a cross-sectional
diagram.

Similar to a standard FET, a power
MOSFET has a high input impedance
and low storage time. It is character-
ized as having a wide area of safe oper-
ation and high reliability. The double
diffusion type power MOSFET devel-
oped by Sony also has a very high gain
and a high maximum rated voltage of
210 volts. As can be seen in Fig. 3, the
drain of the MOSFET is at the same
potential as the case so that there is no
increase in capacitance between the
drain and heat sink (when used as a
source follower) and no degradation in
frequency response.

A simplified partial schematic dia-
gram of the amplifier circuitry is shown
in Fig. 4. The first predriver stage con-
sists of a differential-input double-cas-
code bootstrap circuit, using junction
FET’s and bipolar transistors. It has
been designed so that high-frequency
distortion caused by non-linearity of
the FET’s is reduced to minimum limits
and also to achieve thermal stability
through the use of a cascode-connected



FIG. 3—CROSS-SECTIONAL diagram of the 25K173 power MOSFET recently developed by Sony.

current-mirror load and finally to im-
prove power-supply ripple-rejection
characteristics.

The second stage consists of a cas-
code bootstrap inversion-amplifier using
a bipolar transistor. It provides good
linearity and, like the first stage, fea-
tures high power-supply ripple-rejection
characteristics. The final stage of the
prepower stages is a complementary
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emitter follower single-ended push-pull
output circuit. All stages up to that
point have light loads and are isolated
from the speaker load and the power
stage, so that there can be virtually no
problems caused by reactive output
loads. As a result, negative feedback
can be used around those stages with-
out affecting power-stage performance.

The power-output stage itself is a
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loop In the model TA-N900, as can be seen in this simplified

source follower single-ended push-pull
output circuit using four of the new
power MOSFET's connected in paral-
lel. The driver stage has a distortion-
reduction circuit that compensates for
the nonlinear characteristics of the out-
put devices. The power MOSFET’s op-
erate in the Class A mode.

As can be seen in Fig. 4, there is no
negative-feedback loop from that power
stage to the pre-power/driver stages.
Despite the lack of an overall loop-feed-
back circuit, the lifier is able to
achive remarkably low distortion fig-
ures: less than 0.05% THD at 200 watts
output into 8-ohm loads and less than
0.05% IM distortion for the same out-
put. The 200 watts rating applies to all
load impedances from 8 ohms down to
2 ohms. In the direct-coupled mode,
frequency response remains flat from
DC to 100 kHz, —3 dB. Damping factor,
normally one of the first parameters to
suffer in the absence of high amounts
of loop feedback, remains a high 50 (re-
ferred to 8 ohms) and slew rate is an
impressive 150 volts-per-microsecond.

Pulse-locked power supply
Since a power amplifier is called upon
to transfer high levels of currents into a

& 1861 HOHVW
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FIG. 5—SCHEMATIC DIAGRAM of the power supply. A diode bridge is used to rectify the incoming

line voltage.

FIG. 6—INTERNAL VIEW OF THE model/ TA-
N900 amplifier.

FIG. 7—TRANSFER CURVE for the 2SK173
power MOSFET.

speaker load, the power supply of such
an amplifier plays an important role in
the overall design. In the model TA-
N900, Sony chose to use a pulse-locked
power supply that offers extremely
good regulation, low output impedance,
low hum and noise levels, as well as
other advantages. A diagram of the
power-supply circuit is shown in Fig.
5. The circuit rectifies incoming line

FIG. B—TRANSFER CURVE for the 2SJ54 (P-
channel) power MOSFET.

FIG. 9—INPUT and output waveforms for a 625-
kHz signal.

voltage directly, by means of bridge-
connected diodes. The section identi-
fied as the 20-kHz power oscillator
generates a 20-kHz squarewave signal
using four high-power switching tran-
sistors in an oscillator circuit that sup-
plies the needed power to the converter
transformer.

Because that transformer handles a
high frequency signal of 20 kHz, it can

use a ferrite core that has low high-fre-
quency losses. Compared with trans-
formers that can handle conventional
power supplies (operating at 50 or 60
Hz), this transformer can be constructed
with fewer windings that, in turn, re-
sults in an extremely low internal impe-
dance. The secondary rectifying circuit
shown in Fig. 5 rectifies the 20-kHz out-
put, using high-speed diodes, to con-
vert the voltage into positive and nega-
tive DC. Finally, the pulse-width con-
trol circuits shown in Fig. 5 sense the
positive and negative DC potentials
that are applied to the final stage of the
power amplifier and control the pulse
width of the 20-kHz signal to maintain
the output voltage at a constant level
for both positive and negative supplies.
The filter capacitors are 22,000 uF units
that are incorporated at the output of
the power-supply circuitry to insure
that the amplifier can handle high-level
transient signals without difficulty.

An independent series-type constant-
voltage supply is provided for low-level
stages (including the driver stage), com-
pletely separate from the pulse-locked
power supply so that there can be no
interference from the power-output
stage to the low signal-level stages.

Referring once more to Fig. 4, there
is a protection circuit that senses and
monitors the DC voltage of the power
amplifier, the temperature of the power
MOSFET’s, and the load impedance.
That protection circuit’will cut off the
output should either the connected
load (speaker) or the power amplifier
approach operational limits.

The amplifier is equipped with a
speaker-impedance switch that allows
the speaker to be driven in the most
efficient and stable manner possible,
regardless of whether is has an impe-
dance of 8.4, or 2 ohms. The impedance
switch simply controls the voltages pro-
duced by the pulse-locked power supply

continued on page 87



TEMPTED TO BUY THAT GRAB BAG LOAD-
ed with unidentified IC’s? Go ahead—
those IC’s have a signature that will tell
you what pins are probably outputs.
From there on it’s easy—a few voltage
measurements, some current measure-
ments, and you should know what
you’ve got. You should even be able to
determine if the device is defective. So
grab your trusty ohmmeter and get
ready to record your first IC signature.

An IC signature is an array of resist-
ance readings derived from the IC and
displayed in an organized way. The
%100 range of an ohmmeter is used.
(Be sure you know which ohmmeter
lead is positive; some ohmmeters change
polarity when switching from volts to
ohms.)

The signature is obtained by record-
ing the resistances between all terminal
pairs of the IC. Use the form shown in
Fig. 1. Connect the ohmmeter’s positive
lead to pin 1, and move the negative lead
sequentially through the remaining pins.
Record the measured resistances across
the top row of the signature chart. A
resistance measurement of over several

hundred thousand ohms does not con-
vey very much useful information, so
there is no need to record it—put a dash
through the box instead.

Move the positive lead to pin 2 and fill
in the second row of the chart by moving
the negative lead to pin 1, 3, 4, ..., etc.

Continue in the same manner until
every row of the signature chart is com-
pleted. If this is done properly, you
should have as many rows in your chart
as there are pins on the IC.

The steps that follow show how to use
the completed signature to identify your
IC.

Step 1: Examine the chart and circle
each terminal-to-terminal resistor—you
can tell which ones those are because
each purely resistive connection be-
tween two terminals reads approximate-
ly the same in both directions.

For example: In Fig. 2 there are 12
circled boxes, 6 above the diagonal and
6 below. The circled number in Row 5,
Column 3 has its mirror image on the
opposite side of the diagonal in Row 3,
Column 5. The resistance is 7K ohms in
both directions and it is therefore a ter-

minal-to-terminal resistance. That is
noted to the right of the chart (Fig. 2),
along with the other resistance values
and identified as step one. The remain-
ing terminal pairs show grossly different
resistance measurements in opposite
directions, indicating the presence of
one or possibly several semiconductor
junctions in the path.

It is highly unlikely that a TTL IC, or
for that matter any linear IC, would
contain 6 identically valued terminal-to-
terminal resistances. (Maybe the IC is
RTL or DTL?)

Step 2: Disregard all circled boxes and
scan the signature to locate the row with
the lowest resistance readings—Row 4
in this case. That uniquely identifies pin
4 as the substrate connection of the IC
or, in other words, the most negative
terminal of the IC.

Scan across Row 4 for the lowest un-
circled reading—in this case it is the
750-ohms reading in Column [1. That
tells us that pin 11 is the V o terminal of
the IC. Record those numbers in the
place provided at the right of the
chart—Step 2, Fig. 2.

1861 HOHVIN
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FIG. 1—THIS FORM Is used to record all re-
sistances between terminal pairs of the un-
known IC.

The other uncircled low-resistance
readings in the ground row usually iden-
tify transistor collectors; i.e., output
terminals. That is an important clue to
be used later.

Step 3: Before proceeding to the iden-
tification of other terminals we measure
Ioc- Apply a low voltage, say 3.6 volts
(RTL supply voltage), to the IC through
a 100 mA milliammeter. The positive
voltage goes to the V¢ terminal (in this
case pin 11) and the return connects to
the IC substrate (in this case pin 4).

To protect the IC and the equipment,
place a 120-ohm resistor in series with
the current meter. A dead short in the IC
will only draw 30 milliamps. Remove the
resistor and re-connect the current me-
ter only when it is clearly safe to do so.
Most standard TTL gates draw between
2 to 4 mA. Thus, a quad NAND or NOR
would draw 12 to 15 mA. In the case at
hand, there was no current flow at all.

vcc - ’l”

GND = PIN bz
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FIG. 2—COMPLETED SIGNATURE CHART for the unknown IC. It turned out to be an quad, 2-input

NOR gate.

DTL or TTL would have shown some
current—so again the evidence suggests
RTL.

A third clue: If there is a normal cur-
rent flow, raise the voltage to 5 volts,
measure, and record .. in the space
provided at the right of the signature
chart.

Step 4: Remove the milliammeter and
apply the selected voltage directly bet-
ween the V¢ and ground pins. Measure
volts-to-ground, mA-to-V ¢ (through a
330-ohm resistor) and mA-to-ground for
each pin of the IC. Record the measured
values in the rows at the bottom of the
signature chart.

The “*volts-to-ground’” row generally
identifies all inputs and outputs. Volt-
ages from about 2.2 volts up to the ap-
plied voltage indicate outputs in the high
state (for alogic chip). Thus, pins 3, 5, 8,
and 14 are likely candidates for output
terminals. (You will recall in step 2 that

RTL,}5
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FIG. 3—SIGNATURE CHART for a TTL 7400 IC. All but a few TTL IC's have this typical two row

signature.

those are the same terminals that were
suggested as outputs by their low read-
ings in Row 4.)

A voltage less than 0.2, but greater
than zero, usually indicates logic out-
puts in the low state. None of those
appear in Fig. 2.

Now is the time to remove and reap-
ply power to the IC. Do that several
times, each time comparing the voltage
at each suspected output to its original
recorded value. Often a flip-flop will re-
veal itself by changing the state of one or
more of its outputs. A simple gate will
never change state in response to that
little trick. The IC in Fig. 2 did not
change state so [ assumed it was not a
flip-flop.

Voltages from about 1.8 down to 0.8
usually indicate TTL or DTL inputs.
The fact that there are no such voltages
in the *‘volts-to-ground’’ row of Fig. 2
was certainly a surprise to me, but it did
lead to a pretty solid conclusion: If the
IC is not defective, then it is not TTL or
DTL.

Currents in the low state should read
10 to 20 mA when measured between
the output and V.. Currents in the high
state can read anywhere from 2 to 30 mA

" when measured between the output and
ground if the IC is TTL. As an example
of a typical TTL signature, Fig. 3
shows the signature chart for a 7400
TTLIC.

Input currents for RTL, DTL and
TTL fall between 0.8 mA and 2.0 mA. In
Fig. 2 all the probable inputs draw 1.4
mA referenced to Ve and nothing
referenced to ground. That verifies that
they are inputs and shows they are ac-
tive (draw current) when the input is
pulled high. RTL is active-high. DTL
and TTL are active-low. Since their ap-
pear to be twice as many inputs as out-
puts, the chart suggests that our IC is a
quad gate of some sort. It is reasonable
to conclude that pins 1, 2, 6, 7, 9, 10, 12
and 13 are inputs.

The bottom row of the chart shows
the outputs provide only 1 mA to ground
despite the fact that the voltage mea-

sured at those terminals is 3.6. That sug-
gests an internal pull-up resistor con-
nected to the output terminal (see Fig.
4). If that is so, and the device is a quad
gate (which seems very likely), there
should be four identical resistors to
Vcc—one from each output. And that
implies we should read twice the pull-up
resistor value between any two outputs.
In that case, the circled 7K values in the
signature point to 3.5K pull-ups in each
output. With a V¢ of 3.6 volts applied,
grounding any output through the cur-
rent meter should cause a current flow
of just about 1 mA. And that’s what we
got! List the outputs and inputs on the
signature chart.

Step 5: The symmetrical pattern of
resistances in the signature and the
strong evidence for four independent
outputs with logic-level voltages pretty
much rules out any linear IC. Resistive
pull-ups could be DTL, but DTL inputs
are active-low and our IC is active-high.
After reviewing all the evidence I felt
there was absolutely no doubt that this
device was RTL. That conclusion was
recorded in Fig. 2.

Step 6: We now manipulate the inputs
and observe the output responses to de-
termine what kind of logic device we
have.

With V. applied, we connect a volt-
meter from ground to a terminal thought
to be an output. Ground the inputs one
at a time, noting the change, if any, in
the metered output. If that output does
not change state for any grounded input,
repeat the procedure, this time connect-
ing one input at a time to V¢ instead of
ground. In this example it happened that
pin 3 went low when either pin 1 or pin 2
was pulled high (to Vcc). None of the
other outputs responded to changes in
pin 1 or pin 2. This indicates that pins 1
and 2 are inputs to one gate whose out-
put appears on pin 3. That procedure is
continued until all inputs and outputs
are related in some way. Truth tables
can be consulted to identify the gates.
This device turned out to be a quad,
2-input NOR gate.

The relationships between the inputs
and outputs and the conclusion as to
the type of device I was dealing with
are listed in Fig. 2 as step 6.

Had the device not responded at all to
any of the above techniques, I would
have tried exercising two, or even three,
inputs at a time and I would have begun
to search for a possible ‘*enable’” or “‘in-
hibit’’ input. The more complicated de-
vices require a little ingenuity and some
intelligent guesswork.

Step 7: Use the results of step 6 to
draw the schematic of the IC. At that
point the device could be used in the
average hobby project without needing
to know anymore about it. But, if you
feel compelled to assign a number to
your IC, its time to consult the IC data
books. That's what I did.

Step 8: It took quite a while to locate a
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FIG. 4—LOGIC input and output circuits. Use these circuits along with your resistance measurements

to determine the logic family of the unknown IC.

- WHAT MAKES THE IC ASE
SIGNATURE POSSIBLE =
COLLECTOR '
Practically all IC outputs, linear or
digital, are formed from transistor col-

lectors. All NPN collectors are imbed- N
ded in a P-type substrate that is desig- 7
nated ground (—V for linear IC's). As
shown in the accompanying diagram, N
the collector and substrate form a P-N

junction that, like any other diode, con-
‘ducts well in one direction and poorly
in the other. [
Connecting an ohmmeter from sub- b
strate to collector in the forward direc-
tion (positive lead to substrate) will -
cause the ohmmeter to indicate be- { el ==

‘the IC outputs will always give the low-
est readings.

output terminal on an IC. The row con- resistance from substrate to V.. (+V

taining all those low-resistance read- in linear IC's), that multiplicity o_?c aths

ings will be the ground (—V) row. will give a lower reading than any
In every IC there are usually several other terminal on the IC.

nected to V. either directly or through  terminal.

tween 500 and 900 ohms. Other diodes N
‘in the same IC will read between 950 % * ;
and 1300 ohms. Actual resistance val- 22
ues will vary with the type of ohmmeter _ 3 =
and the degree of doping in the IC, but E SUBSTRATE

Thus it is possible to locate every some resistance, When reading forwara

A LOGIC-FAMILY TREE

Mention is made in this article of the
RTL (Resistor-Transistor Logic), DTL
(Diode- Transistor Logic)and TTL (7ran-
sistor- Transistor Logic) families. Of the
three, TTL is the only one that is still in
common use, but a look at its predeces-
sors is worthwhile. (Refer to Fig. 4.)

As advances In technology have
made it possible to construct more
complicated devices on a silicon chip,
we have been able to take advantage of
their sophistication to create faster and
more elaborate logic families.

All three of those logic-families IC's
work by causing their output transistors
to go into saturation (a condition where
no amplification takes place—only con-
duction) but differ in the way input sig-
nals are processed to bring about that
state.

RTL was the first IC logic-family to
find widespread use. Each input line
going to the output transistor contains a
resistor. Its purpose is to reduce the
amount of current consumed by the
device and to isolate the logic-gate
inputs. The input voltage passed
through the resistors drives the output
stage into saturation, making the collec-
tor voltage of the output transistor drop
and causing the output to go “low.”

The resistors, though, slow down the
switching speed of RTL devices be-
cause they increase the time needed to
charge and discharge the input capaci-
tance of the output transistor.

Typically, RTL has a switching speed
on the order of 50 nanoseconds and
operates from a 3.6-volt supply.

The next step in IC evolution was
DTL. That family substitutes diodes for
the resistors used in RTL. The diodes
provide better isolation at the inputs
and, because of their low forward resis-
tance, make it possible for DTL circuits
to switch more rapidly than their RTL
equilvalents.

DTL has a typical switching speed of
25 nanoseconds and requires a four-
volt supply.

Finally, TTL uses multi-emitter tran-
sistors in the input stage. The base-col-
lector junction of those transistors is
never fully off, meaning that a state of
saturation can be reached considerably
more quickly than with either RTL or
LS

Switching speeds for simple TTL IC’s
are frequently under 10 nanoseconds.
TTL uses a five-volt supply.

While it is still possible to find RTL
and DTL IC’s on the surplus market, the
TTL family is now the dominant one. Its
two most common forms are standard
TTL and “LS"™ (Low-power Schottky)
TTL, the latter being even faster and
having a lower power consumption, at a
small sacrifice in drive capability.

transistors whose collectors are con- Thus it is possible to identify the V.
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FIG. 6—PIN-OUT for the 741 IC is shown in this schematic diagram. There are 1K resistors between
each offset-null terminal and —V.

Motorola IC book containing RTL data
sheets. The electronics department at
the local college was good enough to let
me look through their copy. If you need
that kind of assistance, let me urge that
you make the local college your first
stop. I wish I had—it would have saved
a lot of time.

The Motorola book had 256 pages
of RTL data—whew! Fortunately the
plastic-case style of my IC eliminated
two of the three RTL sections. The in-
dex of the remaining section listed only
two IC’s that were quad 2-input NOR
gates. The collector pull-up resistors of
the first IC type were nominally 640
ohms. The collector resistors in the
second IC type were nominally 3.6K.
Bingo! (We guessed 3.5K in step 4—not
bad!).

The device is without a doubt an MC
717P/817P and all the information on
that data sheet applies to this IC. T am
unable to differentiate further between
the 717P and its higher-performance
counterpart the 817P. Since the safer
move is to assume that the more re-
stricted temperature range applies, I
declared the device to be a Motorola
RTL IC, type MC717P.

Those techniques work on linear de-
vices as well as digitals.

For example: A signature of an 8-pin
DIP 741 op-amp is shown in Fig. 5.
Note that the low-resistance row still
identifies the substrate, —V, for an op-
amp, and also that the lowest reading in
that row identifies +V. The only other
uncircled reading in row 4 is 950 ohms in
column 6, identifying pin 6 as the output
terminal.

Figure 6 shows the 741 schematic
with the 8-pin DIP pin-out. Note the
nominal 1K resistors from each offset-
null terminal to —V. The circled resist-
ances in Fig. 5 illustrate some interest-
ing facts about IC resistors: They do not
always read the same in both direc-
tions—750 ohms one way, 850 ohms the
other (pins 1 and 4, and 5 and 4), and they
may deviate quite a bit from nominal
(1K). Nevertheless the offset-null-ter-
minals are clearly identified.

The op-amp inputs are almost impos-
sible to identify from a signature, but the
information already obtained is enough
to identify the IC in the data books.

I highly recommend that all those in-
terested in identifying IC’s read Olson
and Zevnik’s excellent article in the
January 1980 issue of Radio-Electronics,
“*How to Identify Unmarked IC’s.”” The
article is filled with useful suggestions
for getting advance information from
the PC board.

The smart tinkerer uses all the clues
he can get. But when there aren’t any
advance clues—when there is no PC
board—when there are no marking to
go by—then the only alternative is the
IC signature. R-E
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This up-to-date version of an old

favorite makes an amusing conversation

piece, and a great project!

NOEL NYMAN
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STATE-OF-THE-ART
OF DOING NOTHING

A POPULAR CONSTRUCTION PROJECT
some years ago was the ‘‘do-nothing”’
box: one or more neon lamps that flash
one-at-a-time either randomly or in
sequence. The basic circuit is a relax-
ation oscillator based on the neon-lamp
characteristic of firing at about 65-
volts. Figure 1 shows a one-lamp
flasher. The capacitor charges at a rate
determined by the R-C constant. When
the neon trigger voltage is reached the
lamp flashes, discharging the capaci-
tor and the cycle repeats. Figure 2
shows circuits with more lamps.

To get the lamps to fire in sequence
requires careful mismatching of the
lamps. Because neon lamps character-
istics change as they age, the sequen-
tial firing may deteriorate after a while.
For more information on neon flashers,
see the October 10, 1958 engineering
issue of Electronics magazine.

The popularity of that circuit was
probably due to the bright display that
“*moves’” with no moving parts (re-
member that was twenty years ago).
The parts were cheap and easy to
obtain and the power supply was sim-
ple. Because of the low current required
you could even run it from batteries
(expensive ones).

Integrated circuits and LED’s have
upgraded the ‘“‘do-nothing’’ box con-
siderably. A simple sequential circuit

FIG. 1—ONE-LAMP flasher fires when the neon
trigger-voltage is reached.

in sequence.

of ten LED’s requires only two IC's
as shown in Fig. 3. That circuit can use
inexpensive batteries, fires sequentially,
and the clock frequency is easily
changed.

FIG. 2—MULTILAMP flasher circuit. The neon lamps must be carefully mismatched if they are to fire

Although that is a clever modem
way of doing nothing, the Erasable
Programmable Read-Only Memory
(EPROM) has made it obsolete also.
In case you're unfamiliar with them,
EPROM’s are field-programmable IC
memories that retain their stored infor-
mation even with circuit power turned
off. The programmed information
appears on output lines when the ap-
propriate logic levels are placed on
address lines. The EPROM used for

this project can store up to 2,048 eight-
bit words (16,384 bits) if it’'s a 2716,
or up to 1024 eight-bit words (8,192
bits) if it’s a 2758—which is really
half of a 2716:



FIG. 3—THIS simple “‘do-nothing” circuit will light ten LED's in sequence and requires just two IC's

and a few discrete components.

TABLE 1

PARTS LIST

All resistors ' watt, 5%

RA1-R4—10000 ohms

R5—470,000 ohms

R6—100,000 ohms, trimmer potentiometer
R7-R13—270 ohms

R14-R16—4700 ohms

R17—390 ohms

C1—50 uF, electrolytic

C2—0.01 uF ceramic disc

IC1—4013B dual-D flip-flop

IC2—4011B quad 2-input NAND gate

IC3—4069B hex inverter

IC4—4040B ripple counter

1C5—2716 or 2758 EPROM*

IC6—7404 hex inverter

|C7—7805 five-volt positive voltage
regulator

Q1, Q4—2N4400 or other small-signal
NPN-type _

Q2, Q3—2N4402 or other small-signal
PNP-type

LED1-LED13—jumbo red LED

S$1-S3—momentary push-button switch
(NO))

Miscellaneous: perforated construction

board, IC sockets, wire, solder, etc.

eighth selects whether the line or circle
is displayed.

I used the least-significant data bit,
D§. to select the display. Logic-1's
at the other seven data bits will light
the corresponding numbered LED’s.
As an example, Table 1 shows the pro-
gram for lighting each LED in turn
clockwise around the circle. The 1 in
D@ selects the circle. The choice of 1
or § for the circle is arbitrary and is
determined by how you wire the cir-
cuit. Table 2 shows a more complex
program. The first seven steps circle
the display counterclockwise. In step
eight, D@ goes to @ and the 1 at D2
lights LED2 in the line display. In the
remaining steps the dot moves to
LEDI, then lights the line from right to
left leaving the LED’s on as it moves.

Most of us don’t have EPROM-
programming equipment. For a small
fee, EPROM’s can be programmed
by various sources. Check with your
local parts supplier or write to EPROM
manufacturers. Also, some of the ad-

TABLE 2

0
g
)
0}
1)
)
@
]
1)
[
(]
(/)
1
1

Using an EPROM to control a *‘do-
nothing’’ box allows for more than just
sequential operation. LED’s can be
made to circle clockwise, counter-
clockwise, or to alternate direction.
The LED’s can stay on as they circle.
Opposite LED’s can appear to rotate
around the circle. Using a straight line,
other displays can be generated. A dot
can bounce from one end to the other.
Lighting pairs from the ends converg-
ing on the center is another variation.

The original idea for a PROM (non-
erasable EPROM) ‘“‘do-nothing’’ cir-
cuit was suggested by Todd Kitajo of
Almac Stroum Electronics, Seattle,
WA. His design used a PROM to con-
trol two straight-line displays, one red
and one green. I used LED’s arranged
in a line and a circle. The circle is made
up of seven LED’s, 51° apart. A seven-
LED line bisects the circle. The circle
and line share LED6. Seven EPROM
data bits control the LED’'s and the

L HLEe LB SeeS
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vertisers in the back pages of Radio-
Electronics can program EPROM'’s.

Your program will have to be sub-
mitted in a form that programming
machines can read. Punched paper
tape and punched cards are common
media, although mark-sense cards
may be used by some sources if you
don’t have access to punch equipment.
Check with the programming service
for format specifications. In some
cases, you may need to write your
program in hexadecimal. Each hex
digit represents four data bits, so two
hex digits will represent the data at
each EPROM address. A conversion
table is shown in Table 3, and Table 4
shows the hexadecimal equivalent of
the program from Table 2.

Check your program before sub-
mitting it! One bit with the wrong value
will throw the entire sequence off. An
EPROM pre-programmed with varia-
tions of both circle and line displays is

1861 HOHVIN
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FIG. 4—SCHEMATIC DIAGRAM for the state-of-the-art ‘do-nothing” box. The line and circle displays

share LED6.

available (see parts list).

Figure 4 shows the schematic and
Fig. 5 the 2716/2758 pinout. Inverters
1C3-a and IC3-b form a clock oscillator
A NAND gate, IC2-c, gates the clock
pulses to counter IC4. As IC4 counts, its
binary outputs address each memory
location of EPROM ICS5 in sequence.
The seven highest data-outputs of IC5
control LED’s. Six pairs of LED’s
are controlled by inverters (TTL for
high current output) and LEDS6 is con-
trolled with a transistor (using a seventh
inverter would waste five inverters
of another IC). The 270-ohm resistors
limit LED current to about 20 mA.,
The D@ IC5 output controls Q2 and Q3
through inverters. A logic-1 from D@
will cause Q3 to conduct and the LED’s
in the circle will light. A logic ¢ will
light the line LED’s using Q2.

Although an on-off switch isn’t
necessary, | decided to use latches
to get three operating modes: RUN,
ONE-CYCLE, and RESET. Pushing the
ONE-CYCLE switch sets latch ICl-a,
allows clock pulses through IC2-c,
and switches QI on through IC2-a.

Transistor Q1 controls all display cur-
rent and shuts off the display when
the RESET pushbutton is depressed.
When counter IC4 reaches a count of
512, all addresses of IC5 will have
been displayed and pin 14 of IC4 will
go high. That resets latch ICl-a and

or a 2758 may be used.

IC4 through IC3-d and IC2-d. If the
RUN switch is depressed, IC1-b will
latch and the display will operate as
before. The logic-1 appears at pin 14
of IC4 and resets 1C4 to @, but since it
does not reset latch IC1-b, the cycling
repeats.

continued on page 87




Unucopnl-1 ;

A LOT OF THOUGHT WAS GIVEN TO HOW
Unicorn-1 could be controlled remotely.
A number of schemes were considered—
ultrasonics (not reliable enough and not
enough range); infra-red (the same, but
more so), and, of course, radio. A system
was even devised using model-airplane
R/C equipment, but that proved to be
expensive and not easily expandable to
computer-control.

The system finally chosen was inspired
by one used by amateur radio operators
for VHF and UHF repeater control and
its principles are probably familiar to
most Radio-Electronics readers from at
least one other source—the telephone
company.

Before getting into the actual construc-
tion of the robot’s R/C system, it might
be a good idea to fill you in on this
scheme, so you have an idea of the direc-
tion we're headed in.

The heart of the system is the DTMF
(Dual Tone Multi-Frequency) system—
also known as Touch-Tone. A 16-key pad
(shown in Fig. 65)—or a matrix of

FIG. 65—A 16-KEY Touch-Tone pad similar to
this one was used in the prototype to modulate
an FM transmitter.

switches providing the equivalent func-
tion—is used to instruct a DTMF genera-
tor IC, in this case a ICM7206JPE, to
produce a pair of tones unique to the key
pressed.

That tone-pair modulates an inexpen-
sive, low-power FM transmitter operat-

S EDEREIS:

ing in the FM-broadcast band. The signal
is received by a standard FM broadcast-
band receiver located in the robot and the
tone-pairs are decoded to generate a one-
out-of-sixteen control signal. That control
signal is fed to a relay-driver board to
energize the coils of the appropriate
relays (as described in Part 7 of this
series) and operate the robot’s motors and
solenoids.

This method will lend itself particular-
ly well to computer control. The 16-key
pad is arranged as a 4-row by 4-column
switch matrix where each row generates
its own tone, as does each column. The
result, if the rows and columns are con-
sidered together (lined up in one row) is
the equivalent of a computer byte—the
standard 8-bit word.

A computer can output, through a par-
allel port, an eight-bit binary number that
can represent those same switch closures.
That byte can be used in place of the
keypad to cause the tones to be generated,
thus allowing a computer program to
direct the robot’s actions.

Alternatively, if the robot carries an
on-board computer, the output of its par-
allel port can easily be translated into
control signals for the relays.

Several installments will be required to
describe the control system in detail. This
one will talk about FM transmitters and
the relay-driver board. The next will talk
about the Touch-Tone encoding and de-
coding circuits, and their interfacing to
the others.

Finally, we’ll talk about computer in-
terfacing and a little about programming
as it pertains to robot control.

FM transmitter

This transmitter can actually be used
for two purposes, although not simulta-
neously. In essence, it is what’s common-
ly called an FM wireless mike. Usually it
is used to transmit voices or music on an
unused frequency of the FM broadcast
band for personal entertainment pur-
poses.

In that mode, using the robot’s built-in
amplifier and speaker (see Part 5), the
robot can talk to persons in its vicinity—
with a little help from the operator. In

ROBOT

Part 8—Last month we be-
gan to look at a remote-con-
trol system for the Unicorn-1
robot. In this part we will
continue with that system by
describing our control
scheme, a simple FM trans-
mitter, and a relay-driver
board.

JAMES A. GUPTON, JR.

fact, if the robot carries a second wireless
mike, operating on a different frequency,
a two-way conversation can be carried
out.

However, that is secondary to our main
purpose—actually controlling the robot.
(Come to think of it, though, the control
tones could also be fed to the robot’s amp
and 'speaker, making him sound a little
like good old R2-D2.)

A schematic for a wireless mike is
shown in Fig. 66. No foil pattern is given,
since the circuit can be easily constructed
on perforated construction board. Suit-
able FM transmitters are also available
from a number of companies who adver-
tise in Radio-Electronics.

Transmitter construction

If you build your own transmitter, it
can be constructed on a piece of perfo-
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ic, and most of the ones available as kits,
are intended to be modulated by a high-
impedance microphone. (If you intend to
use a crystal mike, be sure to include
resistor R14.)

If you are going to use the transmitter
only with the Touch-Tone pad for control
purposes, the first two stages—QI and
Q2—can be omitted, and the output of
the tone-generator IC applied to the base
of Q3, since its output level is much high-
er than that of a microphone, and not as
much amplification is needed. In fact,
you probably will have to add several
hundred kilohms of resistance to attenu-
ate the tones so they do not overdrive the
transmitter and cause distortion.

Best results with the homebrew trans-
mitter were obtained when tantalum ca-
pacitors were used where values of five
and ten uF were needed. The tuning
capacitor, C9, should have a value such
that, when it is parallelled with C10, the

FIG. 66—SCHEMATIC DIAGRAM for the FM transmitter. Value of dropping resistor R14 may range
from several hundred kilohms to two megohms or more.

FIG. 67—PROTOTYPE TRANSMITTER built on a
small piece of board. Any construction tech-
nique may be used.

rated construction board or on a proto-
typing board. A prototype transmitter,
built on a piece of board about 1 X 4
inches, is shown in Fig. 67. Wire-wrap or
point-to-point wiring techniques can be
used. Keep the leads as short as possi-
ble—Ilead length begins to get critical at
these frequencies (80-108 MHz).

The transmitter shown in the schemat-

total capacitance does not exceed 22 pF.
A good place to look for something to use
as C9 is in a junked portable FM radio.

Coil L1 is made using eight turns of
No. 16 copper wire. Its outside diameter
is '+-inch and the total length of the coil
is 0.6 inches. Coil L2 consists of 12 turns
of No. 30 wire (wire-wrap wire will do
nicely) closely wound around a quarter-
watt resistor of the highest value you have
on hand (it should be at least 100K). The
ends of that coil can be soldered to the
resistor leads, which, of course, then
become the leads of the coil.

The antenna lead is soldered to the
third turn of L1, counting from the 12-
volt end of the coil. The antenna itself can
be either a fancy telescoping type, or sim-
ply a piece of stiff wire. Since we are
deliberately not trying to obtain maxi-

mum efficiency, the length of the antenna
is not critical—about ten inches seems to
work well.

Locate the antenna right at the trans-
mitter, which can be mounted inside the
command console if you like. It is not
necessary to feed the antenna with coaxial
cable—it can be connected directly to the
output of the transmitter. What is impor-
tant, though, is that the antenna be insu-
lated from the case containing the trans-
mitter, if that case is metallic, to prevent
it from shorting out to ground.

The frequency of the transmitter can
be affected by the antenna. It should be as
rigid as possible and, more important,
because of capacitance effects, it should
be as far away from possible contact with
your body as possible. Keep that in mind
when you are tuning the transmitter,
especially if the transmitter and antenna
are mounted on the case containing the
keypad and tone encoder.

The best section of the FM band for
your use is probably the bottom—around
88 MHz. Tune your receiver to a clear
spot in that area and turn up the volume
so you can hear some background hiss.
Then, using an insulated—or plastic—
screwdriver, slowly adjust C9, or its
equivalent, if you assembled a kit, until
the hiss is blanked out. That will indicate
that you are receiving your transmitter’s
carrier. Be patient—the tuning process is
critical. It may also be necessary for you
to stretch or compress L1 slightly to get
into the right portion of the band.Before
you fire up the transmitter, you should be
aware of the FCC regulations governing
the use of such devices. Those regulations
may be summarized as follows:

e The use of such devices for per-
sonal surveillance is illegal!

e The range of such devices is lim-
ited to 100 feet. Do not attempt to
extend that range through the use
of higher power or more efficient
antenna systems—use only what
you need! Improve your receiver,
if necessary.

e Do not attempt to use the trans-
mitter below 88 MHz or above 108
MHz. The former may interfere
with commercial two-way radio
services; the latter with aircraft
communications. Do not use the
transmitter anywhere near com-
mercial airlanes!

To be safe, make sure the signal begins
to fade out about 90 feet from the trans-
mitter. If it is too strong at that range,
shorten the antenna or reduce the input
power. That will not only keep you out of
trouble, but will ensure that you can
clearly observe—and control—the ro-
bot’s actions before it does something to
embarrass you.*

In the next part of this series we'll go
into detail on connecting the tone genera-

*Due to the difficulty in obtaining positronic
brains, Isaac Asimov's Three Laws of Robotics do
not apply here, and we have to use our own judg-
ment, rather than rely on the robot's.



FIG. 68—SIMPLIFIED SCHEMATIC of the relay-driver board. Only one section is shown as all others
are the same.

TRANSISTORS SHOWN
HERE ARE 2N2222 NOTES: R1-R32-47082
R33-R64—22052
PAY CAREFUL ATTENTIONTO
TRANSISTOR LEAD ORIENTATION
EBC 01-032-SEE TEXT FOR DEVICE

SELECTION

FIG. 70—PARTS PLACEMENT diagram for the relay-driver board. If 2N2222 transistors are not handy,
almost any other type may be used.

tor to the transmitter, and the tone decod-
er to the receiver (and to the robot).

Relay-driver board

A portion of the relay-driver board cir-
cuit is shown in Fig. 68. There is really
very little more to it than that—the same
circuit, for all intents and purposes, is
repeated 32 times.

A foil pattern for the relay-driver
board is shown in Fig. 69, and the parts-
placement diagram in Fig. 70. Don’t be
put off by its complexity, though. Ini-
tially, we'll use only half of that board—
each relay will have its own output from
the ULN-2813A driver IC and its own
transistor. The balance of the board is
reserved for future use—primarily when
it becomes necessary for the robot, when
it gets its on-board computer, to respond
to stimuli from its environment. It can
also serve to provide other control func-
tions if a more sophisticated control sys-
tem is used, and suggestions for that will
appear in a future part of this series.

Jacks J1 and J2 will be used to connect
the relay-driver board to the decoder
board.

Here’s how the circuit works: The
ULN-2813A is an inverting octal driver.
What that means is that it has eight iden-
tical sections; and when a logic-high sig-
nal (about five volts) from the decoder
board is applied to the input of one of the
sections, the output of that section goes to
a logic-low state (zero volts, or ground)
and will act as a ground for any voltage
that is applied to it.

When an output of the IC goes “low,”
it causes its associated transistor to be sat-
urated. That allows five volts to pass from
the collector and out the emitter to the
coil of the relay assigned to that transis-
tor, causing the relay contacts to close.
That’s all there is to it.

Although IC pin and function assign-
ments are arbitrary, Table 1 shows a sug-
gested arrangement for use with a 16-key
Touch-Tone keypad.

Because we are limited to 16 on/off
control signals, several of the robot’s orig-
inal functions temporarily have had to be
eliminated or combined. For example, we
can no longer beep the horn, and both
end-effectors now operate simulta-
neously.

Regaining those lost functions will be
easy under computer control and later
we'll present a couple of ideas for some
simple logic circuits that will allow the 16
radio-control channels to provide more
than 16 functions.

Construction of the board is straight-
forward. The 2N2222 transistors were
used because they were handy. As Fig. 71
shows, almost any transistor can be
used—you can see four different types
there. If you have PNP—say, 2N2907—
instead of NPN transistors, the only
change that has to be made is to insert the
transistors in the board backwards—the
emitter goes where the collector would
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~ PARTS LIST—RELAY-DRIVER

FIG. 69—FOIL PATTERN for the relay-driver board. Only half the board will be used at this time, with
the rest reserved for expansion.

TABLE 1 .
IC No., Pin No. Key No. Function
completed, it is piggy-backed onto a 22/
1C1. 1 1 Both wheels, forward 44-finger board like the one that was used
" '. 2 2 Both wheels, reverse for the relay board, using '/s-inch spacers.
G 3 Left wheel, forward Make positively sure that the two boards
*4 A Left wheel, reverse are electrically isolated from each other.
“ 5 4 Right wheel, forward The emitter (output) of each 2N2222
7.8 5 Left & right arm solenoids transistor is connected to a finger on the
: : ; g EOSV rolaie- :I%ht piggy-back board. You can use wire-wrap
T 5 L:ﬂysl:zjdee'reup wire for that. The most straightforward
il 2 8 Left shoulder‘ S way is to use the same finger number {gr
5 :3 9 Right shouldelr, up letter) as that which is connected to pin
v o4 c Right shoulder, down 16 of the appropriate relay on the relay
YENE & Left arm, up board (See Table 2).
2548 0 Left arm, down
el # Right arm, up
LB D Right arm, down
TABLE 2
Transistor Relay No. Finger No.
Qi RY83, RY5 R, 6
Q2 RY4, RY6 M, 3
Q3 RY3 R
Q4 RY4 M
Q5 RY5 6
Q6 RY19, 18, 4
RY20
Qr RY1 20
Qs RY2 17
Q7 RY9 P FIG. 71—THE RELAY-DRIVER BOARD is
Q18 RY 10 L mounted parallel to the relay board, seen
Q19 BY11 7 reflected in the mirror.
Q20 RY12 2 _ _
Q21 RY15 N A 22/44-pin edge connector is
Q22 RY 16 8 mounted parallel to the one for the relay
Q23 RY17 5 board (refer to Fig. 71) and, assuming
Q24 RY18 1 that you have followed the wiring scheme
described above, connections are made
\ between like-numbered pins on the driv-
be, and vice-versa. The resistor placement Installation er-board socket and the relay-board sock-

can stay as shown. After the relay-driver board has been

continued on page 82



NEV

Here's how the picture and
sound are transferred from
the disc to your TV set in
the new laser videodisc
system.

MUCH HAS BEEN WRITTEN ABOUT THE
makeup of the three videodisc systems
currently vying for acceptance in the
marketplace. There are laser optical
discs favored by Magnavox, Pioneer,
and others, capacitance-pickup groove-
less discs, proposed by JVC, Matsushi-
ta, and General Electric, and capaci-
tance-pickup groove-type discs devel-
oped by RCA. In the case of the optical
and capacitance videodisc systems so
far proposed, we have seen many dia-
grams of how tiny *‘pits™ or dark and
light spots in the disc tracks will be car-
rying the encoded information. But little
has appeared in the literature as to just
what that information is, how it is en-
coded, and what the circuitry needed to
decode it will be like, once you get past
the question of pickup format.

The Magnavox Consumer Electron-
_ics Company has prepared an excellent
booklet about their model VH-8000
Videodisc Player in order to familiarize
technicians and others with their laser
disc system as well as with playback
circuitry. While the booklet deals with
all aspects of the optical-laser videodisc
player's operation, our concern here
will be only with the signal-processing
circuits that handle the signals picked up
by arrays of photo-sensitive diodes that
catch the laser-beam reflections from
the surface of the spinning disc.

To understand the circuit descrip-
tions that follow, we must know just
what sort of signals are contained in the

\\\\\

LASER
VIDEQDISQ
How the Video
sSignal is Processed
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laser-disc tracks themselves. The intelli-
gence that is encoded on the videodisc
is the combination of three different
FM signals:

1. An 8.1-MHz FM signal modulated
with composite video, including chroma.

2. A 2.3-MHz FM signal modulated
with Channel-I sound.

3. A 2.8-MHz FM signal modulated
with Channel-II sound.

Figure 1 shows those three signals in
the frequency spectrum. Each sound
carrier (the videodisc contains two inde-
pendent sound channels and thus has
the capability, among other things, for
stereo sound) has a maximum FM devi-
ation of £100 kHz. The 8.1-MHz video
carrier has a deviation of 1.7 MHz (from
sync tip to peak white) with its bandpass
extending from below 4 MHz to above
12 MHz to include all sidebands. Each
of the sound signals modulates the 8.1-
MHz video FM to create the resultant
signal that becomes encoded on the
videodisc, as shown in Fig. 2.

Signal processing

A simplified block diagram of the sig-
nal-processing circuitry needed to pro-
duce the video and audio signals from
the laser disc is shown in Fig. 3. The
total composite FM signal from the
photosensitive diodes and preamplifier
modaule is applied to a high frequency
amplifier/splitter. Frequency tuned net-
works separate the sound-FM signals
from the video FM. The sound FM is

applied to two frequency-sensitive
2 EZ  FMVIDEO CARRIER (NTSC)
T -5 RS,
410 oo
oI5 =1
= -20 =02
= _o5k < <
& a0} ﬂn
D35 : :
= 0 2 4 3 8 10
FREQUENCY-MHz

FIG. 1—AUDIO AND VIDEO signals as recorded
on videodisc. One video sideband—note sync
pulses and video ramp wareform—is shown at
8.1 MHz.

VIDED FM SIGNAL

b SOUND FM SIGNAL
—

ST S et
VIDED + SOUND

d © ©O O0D00DOROOO OO
PIT SPACING

FIG. 2—RESULTANT SIGNAL created when
both of the sound signals modulate the 8.1 MHz
video-FM.

stages: a 2.8-MHz sound demodulator
and a 2.3-MHz sound demodulator.
Those stages serve as ordinary FM de-
tectors and retrieve the audio signals
from their respective FM carriers. The
two resulting audio signals are applied to
an electronic-switch network that ap-
plies either one or both of them to the
RF modulator of the player. Front-panel
switches on the videodisc player deter-
mine which audio signals are heard and
used.

The 8.1-MHz video-FM signal is ap-
plied to Video Demodulator I that extracts

the composite video signal from the car-
rier. That composite signal is amplified
by a video amplifier and applied to the
RF modulator. Since each frame of the
54,000 frames contained on a single side
of the disc is numbered, and the player is
capable of displaying that number on the
TV screen, the picture-number informa-
tion is stripped from the composite
video signal by the clipper/decoder cir-
cuit. Here, the picture-number informa-
tion is decoded and converted to a pic-
ture-number video signal. That signal is
also amplified by the video amplifier and
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FIG. 3—BLOCK DIAGRAM of the circuitry used to derive audio and video from the videodisc.
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separator removes the color burst from the



applied separately to the RF modulator.
The RF modulator places the audio and
video onto the required RF frequencies
for TV Channel 3, or Channel 4, select-
able by the user. The output from the
RF modulator is connected to antenna

terminals on the viewer's TV set through
an antenna-switch box.

The video circuitry creates a varying
DC voltage that is proportional to the
burst amplitude. That voltage is called
the emphasis-control voltage and is ap-

o
ROPOUT |

DETECTOR |

FIG. 6—DROPOUT DETECTOR activates signal
restoration circuitry when it detects missing in-
formation.

plied to a high-frequency amplifier to
emphasize high frequencies when oper-
ating near the inner diameter of the
videodisc (where such high frequencies
would tend to be more attenuated). The
control is necessary because the **pits”™’
on the surface of the disc are more close-
ly spaced at the inner diameter of the
disc.

The player is also designed to com-
pensate for minor dropouts of informa-
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FIG. 7—VIDEO-FM and delayed video-FM are supplied to the demodulator circuit as shown in this

block diagram.

tion from the videodisc. A dropout, in
that case, is defined as an area on the
videodisc that has incorrect encoding or
no encoding at all. Such a loss of encod-
ing could be caused by physical damage
to the disc after it has been used, or by
manufacturing imperfections. The drop-
out-correction circuitry built into the
Magnavox player can compensate for
the loss of up to one complete horizontal
line on the TV screen.

The 8.1-MHz video-FM signal is ap-
plied to a dropout-detector circuit. If a
bad spot on the videodisc is encoun-
tered, the 8.1-MHz signal will be absent
and the dropout detector will sense that
absence.

The 8.1-MHz signal is also applied
through a 64-microsecond delay line, to
Video Demodulator II. Since 64 micro-
seconds corresponds to the sweep time
of a single horizontal line, when a drop-
out is encountered, the dropout detector
activates an electronic switch that then
applies the delayed, previous horizontal
line in place of the one that has dropped
out. The result on the video screen of
the viewer’'s TV set is two horizontal
scan lines with the same video informa-
tion. In other words, the dropout has
been filled in by repeating the previous
line of video information.

A more detailed look

A more detailed block diagram of the
high-frequency signal processor and
splitter is shown in Fig. 4. The entire
composite FM signal is applied to an RF
amplifier whose gain control, R3002, is
used to set the correct output level. The
output of the RF amplifier is applied to
the sound FM amplifier. The input of the
sound FM amplifier is tuned to pass only
the 2.3-MHz and 2.8-MHz sound car-
riers, both of which are then present at
the output of the amplifier.

The color-separator circuit shown
in Fig. 4 removes the color burst from
the video signal by gating the burst
keyer with the horizontal burst-gate
pulse. The amplitude detector creates a
DC voltage proportional to the burst
amplitude. As that DC voltage de-
creases, the high-frequency response of
the video amplifier increases. The net
effect is to boost the high frequencies
towards the inner section of the video-
disc. The video FM amplifier boosts
the 8.1-MHz video-FM signal. The 2.8-
MHz trap removes any remaining
Channel-II audio carrier at that point.
Any remaining Channel-I (2.3-MHz)
sound carrier is trapped out later in the
signal path.

Sound signal processing
The sound-FM signals are processed
by two circuit modules, whose block
diagrams are shown in Fig. 5. The
sound-FM signal is applied to the 2.3-
MHz FM demodulator on the Sound
continued on page 83
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hobby corner

When analyzing simple circuits, be careful not to overlook the

obvious.

WELL, THE ELECTRONS HAVE SETTLED
from Light Mystery No. 2 (see Hobby
Corner, August 1980 issue). And those
electrons were flying all over the place
from California to Connecticut and ev-
erywhere in between.

Let’s take another look at Don Fran-
cois’ puzzle. He constructed the two cir-
cuits shown in Fig. 1 and found that the
bulb brightness in one was greater than in
the other.

GOW

40w
BULB e
T VAC
(25
: 40w
W1
BRULR
YAC Dlope
RECTIFIER
b
FIG. 1

Things got tough when he measured
the same voltage across each bulb. And,
to make matters worse, Don measured
the same current in each circuit.

That puzzle can be attacked by break-
ing it down into three questions:

1. How can the voltages and cur-
rents be the same in the circuits
shown in Figs. 1-a and 1-b?

2. Are the bulbs brighter in either
circuit?

3. Why is the brightness different?

The answer to No. 1, of course, is that
the voltages and currents cannot be equal
if the brightenesses are different. All the
responses that addressed that question
were correct though in some cases the
reasoning was fuzzy.

The voltage waveforms in the two cir-
cuits are shown in Fig. 2. The fallacy of

g2y
a-
| ¥ Vems=827

b
FIG. 2

oy

EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

the “equal” measurements lies in the fact
that common AC meters are designed to
measure sinewaves (Fig. 2-a). If the wav-
eform is not sinusoidal, the meter gives an
inaccurate reading. A DC meter also
gives a false reading on pulsating DC
(Fig. 2-b).

We must assume that Don used a typi-
cal multimeter. If so, his readings in the
diode circuit would be wrong whether he
measured AC or DC. Actually, as Fig. 2
shows, the voltages and currents are not
the same and therefore, the power (and
brightness) differs.

Getting on to the question of which is
brighter—That is where | got a surprise.
Two readers “proved” that the bulbs in
both circuits are equally bright in spite of
Don’s report to the contrary. And, almost
half of the responses were wrong!

One sure way to find the answer is to
hook up the circuits and observe the dif-
ference in brightness. Quite obviously
many of you did not do that.

In fact, it appears that none of you who
wrote tried the circuits. Come on, guys
and gals; trying it out (experimenting) is
the only way you can be sure that your
reasoning is correct. Logic and computa-
tion are fine if you have all the facts and
don’t overlook something. Even some of
the right answers were based on incom-
plete facts.

Sometimes things are not as simple as
they first appear. Everyone remembered
that the diode “‘cuts out” half of the AC
sinewave. But did you remember that the
two bulbs in series effectively divide that
117 volts AC between them? Did you
remember to take into account that the
circuit resistances of both circuits are not
the same? What else did you overlook?
The way to tackle any electronics prob-
lem is to use a combination of reasoning
and experimentation.

Those of you who answered the ques-
tion correctly used a great variety of logi-
cal and/or mathematical proofs. Three
sharp readers threw in some calculus
(that almost threw me—it has been a
long time). Let me hasten to say that cal-
culus is not necessary to prove the
answer. However you did it, congratula-
tions to you—unless, of course, it was an
accident.

I have given a lot of thought to making
this report on Light Mystery No. 2. Hav-

ing stirred up the dust with what has been
said so far, I'm going to stop short of
giving you the answer. You may think
that’s “dirty pool” but, actually, the
answers and the facts are above. Have
fun!

A very special thanks to Don Francois
for sharing that mystery with us. If you
have an interesting electronic puzzle,
send it along. Perhaps you too can make
the electrons fly.

Speedometer

Henry Milowski of Welland, Ontario
sent me a very interesting letter. It seems
that the speedometer on his exercise bicy-
cle broke and he saved some bucks by
making a replacement. The basis of his
design can be used to measure the rate of
any rotating object.

Henry used an old DC motor as a gen-
erator that is turned by the bike tire (Fig.
3). His motor came from a discarded tape
deck. The output voltage is proportional
to the speed and that output is measured
by the meter (a miles-per-hour scale was
added). The LED protects the meter if
the tire turns backwards and it also adds
to the appearance.

FIG. 3

You may need to change the value of
the resistor depending upon the meter
and motor you use. Not only will the
motor be different, but the size of the
shaft “wheel” pressing on the tire will
determine the output range. | suggest
that you start with a 10K or 20K pot in
the circuit.

Thanks Henry for sharing your project
with us.

Fundy

Noting Henry’s Canadian address, re-
minds me of my summer trip around the
Bay of Fundy. I guess I saw about as
much as one can see there in a couple of
weeks. | was duly amazed. Those 20- and
30-foot tides are all but unbelievable—

continued on page 72
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NEW 16K-RAM
PERSONAL 249
COMPUTER

(And 20% OFF ALL TAPE PROGRAMS)

SPECIAL FACTORY PRICE!!

For $249. you get new Interact Model “R"” Computer, 16K-RAM, 2K-ROM,
8080A Microprocessor, color, sound, full 53 keyboard, high speed cassette
deck, AC adapter, R.F. Modulator, Black Console Case, 90 day parts and
labor warranty, owners guide, FCC approval, UL LISTED.

SPECIAL FACTORY PACKAGE SALE $344.

(Lists for over $740.00)

Everything you get for $249. plus: Level Il Users Manual, Level Il basic
program tape, Level l command cards, Level ll basic examples book. Two 8
axis action controllers. 3 program tapes. Diagnostic instruction program
tape, Diagnostic manual, Service manual, Cassette head alignment tape,
Schematics and parts list, Money saver service and warranty card. (every-
thing you need to learn to operate, program and service your computer).

(15 DAY FREE TRIAL) - Return within 15 days complete and undamaged
for refund of purchase price. Don’t miss this sale - order now for Christmas!!
Send certified check, money order, or personal check to PROTECTO
Enterprises, Box 502, Franklin Park, Il 60131 (312/382-5244) Add $15 for
shipping and insurance via United Parcel. lllinois residents add 6% sales
tax. WE SHIP C.0.D. AND HONOR VISA - MASTER CHARGE ORDERS.
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U.5. & foreign patents

SAY GOODBYE
to old manual

wire wrapping
tools!

Now you can wrap
thick insulated wire
4 TIMES FASTER
with

NO pre-cutting

NO pre-stripping
DAISY CHAIN
RUNS.

NEW P184
SLIT-N-WRAP
tool with Tefzel

conng
sliable as
other wrap tools.

posts, No unwanted
cut-thru,

P184-4T with batteries and recharger, $105.00 (includes P184).
P184-4T1 110V AC, $105.00 (includes P184)., Tefzel wire, 28 gage, various

colors, $5.39/100 ft. If not available locally, factory order—add $3 handling charge.

Prices subject to change without notice.

ELECTRONIC COMPANY, INC., 12460 Gladstone Av., Sylmar, CA 91342
phone (213) 365-9661, twx 910-496-1539

= 571177 ==
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HOBBY CORNER
continued from page 70

even when you are standing there looking
at them. And while you're watching that
awesome amount of water flow up and
back every few hours, you cannot help
but think how much electrical power it
could generate.

You stand, watch, and dream just as
countless others have done before you.
Some day that potential will be har-
nessed. That will be something to see!
(Any new ideas?)

Another clock

If there is a piece of digital equipment
that has universal appeal and application,
it is the clock.

Larry Neel of Cincinnati, OH has
raised a question that brings forth some
interesting thoughts. Larry wants a clock
that normally displays local time but
could give Coordinated Universal Time
(GMT for you old-timers) at the push of
a switch. | certainly agree that it would be
better than using two clocks for hams,
SWL's, and others.

I haven’t had a chance to work on this
problem yet but it doesn’t appear to be
very difficult. Why not a switchable cir-
cuit between the clock IC and the dis-
play? That circuit would add five, six, or
whatever hours needed to the time before
it is displayed. Or perhaps it would be
easier to switch between two continuous-
ly running clock IC’s.

Have any of you built a clock like that?
If so, send me the info and I'll pass it
along.

Reader question

E. M. Shanley of Novato, CA is look-
ing for a control circuit to operate a piece
of apparatus by radio control. The radio
part is not causing him a problem—it’s
what comes after the receiver.

What E.M. needs is a circuit to close
and latch a relay on the first pulse, and
then open (unlatch) the same relay on the
second pulse.

Can anyone offer any help?

Flash anyone?

Frank Eatherton of Alameda, CA is a
photographer and is looking for a reliable
circuit for a wireless *“slave” flash control.
Frank says that he is not only tired of
tripping over wires, but that it can be
costly when he does so and topples over a
flash or camera!

What is needed is a small unit to actu-
ate additional flash units when the main
one fires. Such a unit could operate by
radio or light-control.

If you have developed a flash-control
circuit, or any type of wireless control
that could be adapted for flash use, send
along a schematic with description of the
device. Perhaps we can save Frank and
other readers from damaging any more
camera equipment. R-E



UNIVOLT’S DT-810
DIGITAL MULTIMETER

The unique space age digital
multimeter with transistor
gain (hFE) measurement
capability should be the only
multimeter you own.

Ora Electronics has offered in the past
many fine Digital Multimeters (D.M.M.'S). We
still sell the famous D.M.M.'S such as Beck-
man, Fluke, Hickok, and others. We have al-
ways followed the advance in technology used
in DM.M.'S, and we always wanted to supply
our many good customers with the most Ideal
Multimeter, at a price they can afford. In the
past we had to sell good, but expensive Multi-
meters, expensive but “fair” Multimeters, and
plain “cheap’” Multimeters.

WE FOUND IT!

Several months ago, a famous Test Equip-
ment Manufacturer, walked in to our head-
quarters with a Prototype of a Digital Multi-
meter. We were very impressed it had almost
everything we wanted plus a bonus, the only
question remaining was “how expensive is it?"
When we heard the answer, a big smile ap-
peared on our faces. After several improve-
ments we are proud to offer it. After you read
the features (and price) | am sure you are going
to order one or more, of these fine D.M.M.'S
that we call the “UniVolt™.

LCD DISPLAY.

The unit has a 3.5 Digit liquid crystal
display. The sharp digits are 14mm high and
have a viewing angle of 140°,

HIGH ACCURACY.

The basic D.C. accuracy of the UniVolt is
0.5% of reading +1 digit, which makes it one of
the more accurate instruments in its class. The
input impedance is very high,10 mega- Ohms
(10,000,000) Ohms, which helps in measure-
rnelnts of low voltage and high frequency sig-
nals.

MEASUREMENT RANGES,

The UniVolt has D.C. voltage range of
100uv to 1000V in five steps, A.C. voltage range
of 100mV to 1000V, current measurement
range of 100mA to 10A (DC) and resistance
range of 1 to 2,000,000 Ohms.

CONTINUITY & DIODE TEST.

A fast and accurate continuity test mode
utilizes a built-in buzzer to indicate continuity.
The same mode is used to check diodes and
their approximate forward voltage.

EASE OF OPERATION.

The UniVolt is small, it measures 62" x
3%" x 1%4”. It's light weight, only 9.87 oz
including battery! It utilizes push buttons, for
easy one-hand operation and the front panel
has a unique color coding for reduced errors.

DoT-810

ITIMETIR

OVERLOAD PROTECTION

The unit has an extensive overload pro-
tection on all ranges. On D.C. current ranges it
uses a .5A GMA type fuse, A spare fuse is
supplied with the unit at no extra cost.

MAINTENANCE FREE

The heart of the UniVolt Multimeter is a 40
pin L.S.I. chip; the Intersil ICL710G. This space
ages chip has proven to be one of the most
sophisticated and reliable micro-electronic cir-
cuit in use, it is supported by minimum amount
of external parts, which are over specified to
insure failure safe instrument. Of course, Ora
Electronics stands by this instrument and guar-
antees it for one year (See specific warranty
information).

ORA

ELECTRONICS

A division of Alliance Research Corp.

OUR SERVICE
MAKES THE DIFFERENCE

18215 PARTHENIA ST. NORTHRIDGE, CA 91325

(213) 701-5848 Telex181011

© 1980 ORA ELECTRONICS
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OTHER FEATURES

It uses one 9 volt carbon battery (included),
which last approximately 200 hours of con-
tinuous use. Its sampling time is 0.4 seconds,
operating temperatures of 30°F to 104°F, and
operating humidity of less than 80% R.H.

BONUS!!
We left the best to the end. The UniVolt DT-
810 has something unique. It has a transistor
gain (hFE) measurement mode! This unique
feature enables you to measure hFE values of
0-1000 of either P.N.P. or N.P.N. transitors.

SPECIAL PRICE

We had originally decided to sell the unit
for $119.95, but in order to promote the new
advancement in D.M.M. design, represented by
the UniVolt, for a limited time only you can buy
this incredible unit for only $99.95 including:
standard red & black test leads, a fresh 9v
carbon battery, a spare 0.5A GMA type fuse and
an instruction manual.

FREE CASE

We have worked long on the UniVolt
project and we hate to see scratches or bad
looking units. So we decided to go all the way,
when you buy the UniVolt DT-810 Multimeter
(and for a limited time only!) we will give you
absolutely free a hard vinyl leatherette, carrying
case, with felt padding and a compartment for
your test leads. The regular selling price for this
case mode CC-01 is $8.00.

ACCESSORIES AVAILABLE.

The only two accessories available are: UP-
11, hFE probe with special plug and 3 color
codes alligator clip, and the UP-12 |.C. clip
adaptor, which will help you hook your multi-
meter to any |.C. pins. (You can buy both probes
for only $6.00, but only when you purchase the
UniVolt DT-810 now.)

ORDER NOW!

It's very easy to order your UniVolt DT-810
multimeter. Send $99.95 (California residents
add 6% sales tax) plus $2.50 delivery charge to
the address below, if you want the optional
accessories, please add $6.00 (California resi-
dents add 6% sales tax). A cashier check or
money order will help speed your order. Credit
card holders (master card or visa) can call our
toll free number (800) 423-5336, in California
it's (800) 382-3663. C.0.D. orders will be
accepted, but you must pay by cash or money
order and a C.0.D. charge of $1.40 will be
added. If you decided to buy another brand of
Multimeter, please call us too, we carry many
other types of multimeters and test equipment
at low prices.
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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

Heathkit

If coupon is missing, write
Heath Co., Dept. 020-752
Benton Harbor, M| 48022

Send to: Heath Co., Dept. 020-752
Benton Harbor, Ml 49022

Send my free Heathkit Catalog now.
| am not currently receiving your
catalog.

Name

Address

City State

CL-724A Zip
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new products

More information on new products is available. Use the
Free Information Card inside the back cover.

ELECTRONIC DESIGN LAB, mode! CA-16, fea-
tures a variable-function generator: frequency 1
Hz to 100 kHz variable rate, 2-volts output level,
sinewave distortion less than 1%, squarewave
TTL and CMOS logic levels, and triangle and
sinewave for linear operation. Power supplies
include 6 regulated voltages, current-limited and
short-circuit proof. Noise: 20 mV under load;
There is a +5-volt supply— 1-amp maximum load
and a +12, +15, —5, —12, —15, 750 mA maxi-
mum load.

- S— O
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Also featured are four LED logic-level indica-
tors for TTL and CMOS logic, four (i and Lo)
debounce toggle switches for TTL and CMOS
logic, and two CMOS-to-TTL logic-level convert-
ers. Everything is at the user’s fingertips and the
components can be used over and over again.
The model CA-16 has been designed for engi-
neers and technicians for testing new prototypes,
modifications, circuit changes, and ideas, and is
recommended as a teaching aid for students just
starting in electronics. Price is $99.95.—Cascade
Labs, 4156 South Alder Ave., Freeland, WA
98249.

PROGRAMMABLE ELECTRONIC THERMO-
STAT, the Comfort Zone, is the only electronic
thermostat on today's market that offers triple
setback, or the selection of three temperature
periods in a 24-hour sequence. In addition, each
day in a seven-day sequence can be programmed
separately. A full week's program can be entered
at one time and will repeat indefinitely until
changed.
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Comfort Zone has been designed for easy
operation: When programming, the user rotates
easy-to-use thumbwheel until the desired time

and temperature settings appear on display.
Pushing a key enters the time and temperature
settings into the unit's memory, and an audio
tone tells the user that the information has been
properly entered. The previous day's program
can be repeated at the touch of a key. When not
being programmed, the time, temperature, and
the day of the week are on continuous display.
Comfort Zone is fully automatic, but can be
used manually for special periods of heating or
cooling. The user may also arrange for 10-, 20-,
or 30-minute bursts of heat or cold without dis-
rupting the pre-selected program. The device is
solid-state, and no additional wiring, transform-
ers, or relays are necessary for installation. A bat-
tery protects the microcomputer's memory in the
event of power failure. Comfort Zone's suggested
list price is less than $200.00—PCI, Incorpo-
rated, 1145 Sonora Court, Sunnyvale CA, 94086

FUSE BLOCK, the Snaptrack fuse block series
6BF, features neon indicator lamps that light
when a 3AG fuse blows. (The 3AG fuse Is very
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small and difficult to find when blown.) The 6BF-
series fuse blocks are available in models carry-
ing two or three fuses. Connections are made via
screw terminals. The fuse clips, terminal blocks,
and lamps are wave-soldered to epoxy-glass
printed-circuit boards that snap-in mount in
Snaptrack mounting channel; the modules mount
easily there, along with relay sockets, edge con-
nectors, power supplies, and other RDI control
modules. Snaptrack requires only two fasteners
per foot of track instead of two fasteners per fuse
block. Rating is 10 amperes, 300 volts, with 120-
volt neon lamp; the block handles 3AG fuse (1.25
X .25in.) Price: three fuse modules, $4.35 each in
100 lots.—RDI, 525 Randy Road, Carol Stream,
IL, 60187.

WIDEBAND UHF/VHF AMPLIFIERS, are a line of
low-cost, high-performance, prepacked hybrid IC
wideband amplifiers for CATV, MATV, and similar
applications that has been introduced by Amper-
ex Electronic Corporation. They operate from a
12-volt supply voltage and cover a 40- to 860-
MHz frequency range. The line is produced as
thin-film circuits on ceramic substrates and con-
sists of 1-, 2-, and 3-stage types, with gain rang-
ing from 12 dB for the single-stage amplifier to 28
dB for the 3-stage type.

The line includes five devices: ATF445/0M 345
has 12 dB gain and 99 dBuV output; ATF442/
OM350 has 18 dB gain and 100 dBgV output;
ATF443/0M360 has 23 dB gain, 105 dBuV out-
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put; ATF444/0M361 has 28 dB gain, 105 dBuV
output, and ATF446/0M370 has 28 dB gain, 113
dBuV output. Higher gain is achieved by cascad-
ing two amplifiers. The hybrid UHF/VHF wide-
band amplifiers are priced as low as $3.05 each
{1000 gty) for the AFT445.—Amperex Electronic
Corporation, Providence Turnpike/P.0. Box 98,
Slatersville, Rl 02876.

VID-KADDY offers an attractive means of storing
the cords and cables at the back of your VCR
unit. It is a small, simple storage case that holds
the remote pause control device and cable. All
that will then be visible will be the compact black
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box, but the remote control can still be used eas-
ily at any time. Vid-Kaddy can be attached with
foam tape to the back of the VCR unit in a matter
of seconds. Price is $6.95.—Video Specialties,
P.O. Box 244, Fraser, M| 48026.

HOBBYIST'S ELECTRONIC COURSE, designed
for individuals with little or no previous education
in electronics, is arranged in seven easy-to-
understand units. The course includes the rela-
tionships among voltage, current, resistance and
power, magnetism, DC and AC, transformers,
inductance, reactance, and the proper use of a
voltmeter, ammeter, and ohmeter. In addition,
the fundamentals of rectifiers, filters, power sup-
plies, and osclllators are covered, as well as many
types of digital circuits and an explanation of how
a digital computer works.
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Finally, the course provides an overview of the
major electronics hobbies—experimentation and
construction, shortwave listening, amateur radio,
R/C, personal computing, and high-fidelity audio.
Twenty-six optional experiments will provide
thorough hands-on experience with electronic
devices. They will, however, require that the stu-
dent purchase the Heathkit/Zenith model ET-
3100 Experimenter/Trainer Kit. The Hobbyist's
Course is priced at $54.95; the Trainer Kit is
$74.95.—Heathkit/Zenith Educational Systems,
Dept. 350-470, Benton Harbor, Ml 49022. R-E

Let onComputing~be your

guide to personal computing.

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

onComputing puts you on target with all the applications
that go beyond your imagination.
[[] Personal computers in the home.
[] Classrooms.
[] They bring computer music.
[ Electronic mail.
[] Robots.
[ They manage your personalized investment.
[ The list goes on and on in onComputing.

If you're a beginner with personal computers, get the

" most understood magazine on computers, onComputing.

And even if you're an experienced computer user,
onComputing has the information you need in today's fast- ,
growing personal computer market. Ej;‘ .

Get onto onComputing. Call 800-258-5485.

I onComputing Subscription Dept. P.O. Box 307, Martinsville, NJ 08836 I
I DOMESTIC subscription rate:
I 1 US. 1 yr. (4 issues) @ $8.50 [[] Canada & Mexico, 1 yr. (4 issues) @ $10.00
FOREIGN (to expedite service, please remit in U.S. funds drawn on a U.S. bank)
[ Europe (and all other countries, except above), | Yr. @ $12.00 — surface delivery.

[l Bill Visa [ Bill Master Charge [! Bill me (North America only)

I Card Number Expiration

l Signature Name (please print)

l Street/Apartment Number

Fuissasoud 10§ syaaM §-Q MO[[R 35T
— — — — — — — — —

1861 HOHVIN

City State/Province/Country Code
| 7831 |
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communications corneyr.

Harmonics? Here’s a simple and inexpensive way to get rid of

them.

THERE ARE VIRTUALLY NO NEW FRON-
tiers left as far as the radio spectrum is
concerned. It’s no longer a matter of
when devices would be introduced that
could efficiently generate and amplify
transmissions on the next higher slice of
the spectrum but rather, it’s where do we
put everyone who wants to use the radio
spectrum.

Until recently, no one really cared
where spurious signals from transmitters
were going. Early spark-gap telegraph
operators actually depended on their sig-
nals taking up hundreds of kilohertz with
sideband-splash, clicks, pops, and crack-
les. How else was anyone to know they
were on the air? When the interference
got too bad (because more than two sta-
tions were trying to operate within a half-
megahertz of each other) the old Depart-
ment of Commerce simply forced the
CW operators to change from an AC
high-voltage supply to DC. That created
a thunderous crash of silence in which
many stations could operate at the same
time.

As equipment improved, so did the
rules tightening control of interference.
But the harmonics of broadcasting sta-
tions still fell in the VHF marine band,
and FM stations couldn’t have cared less
about their harmonics because simply no
one was operating at 170 MHz or higher.
Radio amateurs had even less of a prob-
lem because, until TV came along, their
harmonics generally fell within their own
bands.

But today there's someone operating
on virtually every frequency, and the gen-
eral rule is that if your station is causing
interference to the reception of any other
station because of transmitter character-
istics such as harmonics or spurious sig-
nals, you either fix the problem or you

RIGID COAX TRANSMISSION LINE

HERB FRIEDMAN, COMMUNICATIONS EDITOR

shut down. It is never the other station’s
problem. (Even amateur and CB trans-
mitters now have strict limitations on har-
monic and spurious output.)

Because of the need to squash all har-
monics and spurious signals, many deep-
notch filters that were formerly consid-
ered oddball, have now become common-
place in VHF and UHF transmitters. A
good example of what to expect is the
harmonic filter in Heathkit’s model VF-
7401 two meter scanning transceiver.

FROM

FINAL AMPLIFIER  1/4%
STUB ™
i
L306 L3g7=" 5
L —— 00—
327
| lE‘LSpF L
- (326 (328 (334 L
IZGpF 3uF  220F T
FIG. 1

Figure 1 shows a schematic of this fil-
ter. Components L306, C326, C327,
(C328, L307, C334 form a conventional
low-pass filter used for harmonic suppres-
sion. The problem is that the L-C filter
doesn’t provide adequate second harmon-
ic suppression. To cascade standard L-C
filters might cause more harm than good
because RF tends to seek a free path
around the coils and capacitors, and really
loss-free L-C filters are fairly expensive.

One way to get an inexpensive, effec-
tive filter is to short all, or actually most,
of the RF to ground through a tuned line.
That is precisely what’s done in the VF-
7401 by a '/s--wavelength transmission-
line stub, shown in Fig. | just ahead of

SOLID CAP RE-TIGHT

RIGID COAX STUB

RF-TIGHT JOINT

FIG. 2

antenna connector J301.

The stub is an electrical /s-wavelength
of shielded cable (coax) coiled within the
transceiver. The center conductor is con-
nected to the transmitter output at the
junction of L307 and C334. The other
end of the stub is shorted, with both the
center conductor and shield connected to
ground.

If you recall, a '/i-wavelength stub is an
impedance inverter. If one end is shorted,
the other end appears as a high imped-
ance. So, at the operating frequency, the
stub actually does not exist in the circuit
because it appears as a high impedance in
parallel with the 50-ohm transmitter load
(the antenna).

At the second harmonic frequency,
however, the stub is an electrical '/2-wave-
length. Half-wavelength stubs are imped-
ance repeaters, often called matching
transformers. At the operating frequen-
cy, what appears at one end also appears
at the other. Thus if one end is a short-
circuit, the other end appears as a short-
circuit and the stub in Fig. 1 is actually a
low-impedance path to ground for the
second harmonic.

Just because we can coil up a stub
made of coax cable within a small cabinet
doesn’t mean we must always use flexible
cable. For higher-power transmitters, rig-
id transmission line can be used. A practi-
cal example of what to expect is the filter
used by FM stations whose harmonics
interfere with UHF communications.
Imagine if you will, an FM station with
an assigned frequency of 91.3 MHz. Its
fifth harmonic falls at 456.5 MHz, a fre-
quency in the UHF spectrum used by
police and fire departments, as well as
land transportation systems such as taxi
services. Now the fifth harmonic might
not sound like much, but if the FM sta-
tion is running from 10 to 20 kW on its
assigned frequency, and its antenna is
about one mile from, and on a direct line
with, the antenna of a taxi service, it can
create all sorts of reception problems for
taxis on the fringes of their service area.
In an actual instance, the received fifth
harmonic was 1.8 ¢V at the antenna ter-
minals of a UHF receiver. It “broke” the
squelch continually and just about de-
stroyed radio communications for the
taxis.

It might appear to be a contest between
mismatched opponents, but remember
the rule: If your gear creates interference
it’s your problem. The taxi service does

continued on page 78



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

THE NEW EXPLORER/85 SYSTEM

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

(Also available wired & lested, $1799.95)

Imagine — for only $129.95 you can own the starting
level u[Expiurrn‘a& a cornpuler that's expandable into
ull b levelopment ilies — a ¢

that can be {uur beginner system, an OEM controller,
or an IBM-formaited 8" disk small business system.
From the first day you own Explorer/85, you begin
computing on a significant level, and applying princi-
ples discussed in leading computer magazines, Ex-
plorer/85 features the advanced [ntel 8085 cpu, which
is 100% compalible with the older BOBOA. It offers on-
board $-100 bus expansion, Microsoft BASIC in ROM,
plus instanl conversion lo mass slorage disk memory
with standard IBM-formatted 8'' disks. All for onl
512095, plus the cost of Yuwer supﬁg keyboard/
lerminal and RF modulator if you don'l have them (see

our remarkable prices below for these and other ac-
cessories). With a Hex Keypad/display front panel,
Level ""A™ can be programmed with no need for a ler-
minal, ideal for a controller, OEM, or a real low-cost
start.

Level A" is a
eompletoe operating

.. - system, perfect for

o beginners, hobhyists,
industrial controller
s, $129.95

LEVEL “A" SPECIFICATIONS

Explorer/85's Level "A" system [ealures the advanced

Intel 8085 cpu, an 8355 ROM with 2k deluxe monitor/
rating system, and an advanced 8155 RAM 1JO . ..

all on a single motherboard with room for RAM/ROM/

Full 87 disk system for less than the price of a mini (shown with
Netronics Explorer/85 computer and new terminal), System fealures
floppy drive from Control Data Corp., world's largest maker of
memary storage Systems {nn! a hnh'ly hmnd"}

Level “A"
With Hex

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

Hh}\. KEYPAD/DISPLAY SPECIFICATIONS

PROM/EPROM and S5-100 expansion. plus g

rototyping s :
= PC )a:m?d: pé{i-,:“ epoxy. plated through holes with
solder mask. « /O: Provisions for 25-pin (DB25) con-
nector for terminal serial [/O, which can also support a
paper lape reader . . . casselte tape recorder input and
oulput . . . cassette Tapc control outpul . . . LED outpul
indicator on SOD (serial output) line . . prinler inter-
face (less drivers) . . . lotal of four 8-bit plus one 6-bit
1/O ports. » Crystal Frequency: 6.144 MHz. + Control
Switches: Reset and user (RST 7.5) interrupt . . . addi-
tional provisions for RST 5.5, 8 5 and TRAP mlermpls
onboard. + Counter/ Timer: Prog ble, 14-bit bi-
-nary. + System RAM: 256 bytes located al F800, ideal
for smaller systems and for use as an isolated stack
area in expanded sysiems . . . RAM expandable to 84K
via 5-100 bus or 4k on motherboard.

System Monitor (Terminal Version): 2k bytes of
deluxe system monitor ROM located al F##@, leaving

free I‘nr uscr RAM/ROM. Fealures include tape

load with lab ine/change contents of
memaory . . . insert ‘data’, , . warm start .. examine and
change all registers . , , single siep with register displuy
at each break point, a debugging/training feature .
lo execution address . . . move blocks of memory I'mm
one location lo another . . . fill blocks of memory with a
constant display blocks of memory . .. aulomatic
baud rate selection to 9600 baud . . variable display
line length control (1-255 characters/line) .., chan-
nelized 1/O monitor routine with 8-bit |)am1li:l output
for high-speed printer . . . serial console in and console
out channel so thal monitor can communicate with 1/O
poris.

System Monitor (Hex Keypad/Display Version):
Tape load with labeling . . tape dump with labeling

.. examingfchange conlents of memory . . . insert tlal‘l

. wiirm star . . . examine and change all registers |

AN NN AN NN EEEEEEN
Please send the items checked below:

1 Explorer/85 Level “A" kit Terminal Viorsion) . $120.95 plus
$3 post. & insur

0 Ex (85 Level A" kit (Hex Keypad Displiy Version)
§129.95 plus 3 post, & insur
O 8k Microsoft Con casselle tape, 564.95 pmlp-ml

:] Bk Microsoft BASIC In ROM kit requires Levels “B”. “D" and

“E"). . 500,95 plus $2 post. & insur
O Level “B” (S-100) kil $48.85 plus 52 pos!, & {nsur
O Level “C" (S-100 6-card expander) kit $39.95 plus 52 post

& insur

0 Level “Ir* (4k RAM) kit .. $60.95 plus 52 posi. & insur

O Level “E” (EPROM/ROM) kit 85.95 plus 50¢ p&h

3 Defuxe Steel Cabinet for Explorer/as . $49.95 plus $3 post
& insur
O Fan For Cabinet . .. $15.00 plus $1.50 post & insur.

O ASCH Keyboard/ Computer Terminal kit: features o full 126
character sel. ukl case full cursor control: 75 ohm video
outpul; convertible (o baudot output: selectable baud rate
RS252-C or 20 ma. 1/, 32 or 84 character by 16 line formats,
andd can be used with eithera CRT monitor ora TV set (ifyou
huve an RE modulator] - . §149.95 plus $3.00 post & insur
0 Deluxe Steel Cablnet for ASCI keyboard flerminal

$19.95 plus 52.50 post, & insur

1 New! Terminal/Monitor: (See photo) Same features as above
except 12 monitor with keyboard and terminal i5 in deluse
single cabinet: kit $399.95 plus §7 post. & insur.

[ Hazeltine terminals: Our prices too low 1o quole — CALL US

r mnr-!{lglm terminals/printers: Our prices loo low (o quotis

CALL
[ Hex Keypad/Display kit . $60.95 plus $2 post & insur
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type keypad with 24 system-c'efined and 16
user-defined keys, Six digil |:1f|ul1lur type display.
thit displays fu]faddﬂs‘. plus data as well as register
and slatus information.
LEVEL “B" SPECIFICATIONS
Level “B" provides the S-100 sn*nals plus buffers/
drivers 1o support up o six S-100 bus boards. and in-
cludes: address decoding for onboard 4k RAM expan-
sion selectable in 4k blocks . . . address decoding for
onboard 8k EPROM expansion selectable in 8k blocks
.. address and data bus drivers for onboard expansion
.. wail stale generator (jumper selectable), to allow the
use of slower memories . . . two separate 5 volt regula-
tors.
LEVEL "C" SPECIFICATIONS
Level “C" expands Explorer/85's motherboard with a
ciard cage, allowing ]v;m to plug up to six S-100 cards
directly inlo the motherboard. Both cage and card are
neatly contained inside Explorer's deluxe steel
cahinel. Level “C'" includes a sheel melal ue-

Keypad/Display.

nal 256 bytes located in the 8155A). The static RAM
can be located anywheré from A8 10 EFFF in 4k
blocks

LEVEL “E" SPECIFICATIONS

Level "E" adds sockets for 8k of EPROM to use the
popular Intel 2716 or the T1 2516, It includes all sockels,

power supply regulator, heal sink, filtering and decou-

pling components, Sockets may also be used for 2k x 8

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

DISK DRIVE SPECIFICATIONS

® 8" CONTROLDATACORP. e Datacapacity; 401,016
rofessional drive. (SD). 802,032 byles (DD).

o LSl controller. unformatied,

® Write protect. . Al;nushnr 25ma (one

. Smsin ordouble density

DISK CONTROLLER/ UO BOARD

SPECIFICATIONS

® Cont.ols up o four 8" drives.

& 1771A LSI(SD) floppy disk

* 2716 PROM socket included
for use in custom

controller. applications.

® Onboard data separator ® Onboard crystal controlled.
(IBMmmgahbla] ® Onboard I/0 baud rate

® 2Serial I/t nerators 1o 9600 baud.

* Autoboat Indlsksplem hle-lhkdmlnani

when system reset.

DISK DRIVE CABI'NET!'POWER SU'I:'F"I..'Er
® Deluxe steel cabinel with individual power supply for max-
imum reliability and stability,

ORDER A COORDINATED
EXPLORER/85 APPLICATIONS

PAK!
Beginner's Pak (Save $26.00!) — Buy Level “A'" (Ter-
minal Version) with Monitor Source Listing and AP-1
5-amp Power Supply: (regular price $199.95), now al
SPECIAL PRICE: $169.95 plus post. & insur,
Experimenter's Pak II (Save $53.40!) — Buy Level
“A" (Hex Keypad/Display Version) with Hex
Keypad/Display, Inte] 8085 User Manual, Level "A"
Hex Monitor Source Listing, and AP-1 5-amp Power
Supgly (regular price $279.35), all at SPECIAL
E: $§218.95 plus posl. & insur,

Special Microsoft BASIC Pak (Save $103,00!) — In-
cludes Level “A" (Terminal Version), Level “B",
Level “D" (4k RAM), Level “E". 8k Microsoft in
ROM, Intel 8085 User M I, Level “A" Monit
Source Listing, and AP-1 5-amp Power Supply: (regu-
lar price $439.70), now yours ‘al SPECIAL PRICE:
$329.95 plus post. & insur.

ADD A TERMINAL WITH CABINET,

GET A FREE RF MODULATOR: Save

over $114 at this SPECIAL PRICE: $499.95
plus posl. & insur.

ture, a 5-card, gold plated S-100 extension PC hoard
that plugs into the motherboard. Just ndd required
number of 5-100 connectors.

Explorer/8s
With Level “C”

LEVEL “D" SPECIFICATIONS

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

] Disk Controller Board With /0 Ports

1 AP-1 Power Supply Kit <8V 8 5 amps) in detluxe stoel cabinet
§30.95 plus 52 post. & insur
Connectors

] Gold Plated 5-100 Bus 84.85 rach, postpiid.

0 RF Modulator kit (allows yiu 1o use your TV set as 0 monitor)
... 5805 Eas pald.

1 16k RAM kit {S-100 bosrd expands 1o 64k) S198.95 plus 52
post. & insur

O 32k RAM kit . §288.95 plus $2 posl. & insur.

1 48k RAM kit . - $399.95 plus 52 posl. & insur

[ BAK RAM kit . S486.95 plus 52 post. & insur.

] 16k RAM Expansion kit (1o expand any of the ahove in 16k
blocks up lo 64K) . . 509.95 plus $2 post. & insur. each
[ Intel 8085 cpu Users’ Manual . $7.50 postpaid,
[ 12" Video Monitor (10MHz bandwidth) . $139.85 plus $5
151, & insur.
o] inner's Pak (see above) $160.95 plus a5l & insur.
O Experimenter’s Pak fseo above) . Qllﬂf‘p'lus S6 posl. &
Insur.
Sl;erll Micrusolt BASIC Pak Without Terminal (see above)
$329.95 plus $7 post. & insur,

O Same as above, plus ASCIE Keyboard Terminal With Cabinet,

Get Free RF Modulator (siv above) . $480.95 plus $10 post
& insur

al 8 Disk Edition Explorer/BS (si¢ ahove)  $1496.85
lus $26 post. & insur
[ Wired & Tesled

nmnsgus 26 Fusl & insur
[ Extra 8" CDC Floppy Drives 90.95 plus 512 'fu».r & insur
1 Cabinet & Power Supply For Drive.  $69.95 plus $3 posi. &
nsur.

0 Drive Cable Set-up For Two Drives 825 plus $1.50 post &

INSUT.
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Special 8" Disk Edition Explnrer.flﬂ (Save over Sll'.hl‘)
— Includes disk-version Level “A”, Level "B, two
$-100 connectors and brackets, disk controller, 64k
RAM, AP-15-amp power supply. Explorer/85 deluxe
steel cabinet, cabinet fan, 8” SD/DD disk drive from
famous CONTROL DATA CORP. (nol a hobby
brand!). drive cabinet with power supply, and drive
cable set-up for two drives. This pac.li]cage includes
everything bul terminal and printers (see coupon for

them), ular price $1630.30, all yours in kil al
SPECIAL PRICE: $1499.95 plus post. & insur, Wired
and lesled, only $1799.95.

PR (aPras, Pl ke Qnf Pak (Save

$625.00!) — Includes CP/M 2.0, Microsofl BASIC,
General Ledger. Accounts Receivable. Accounts
Payable. Payroll Package: (regular price $1325), yours

CJ Intel BOBS cpu
[ Level “A” Monitor Source Listing . = $25 posipaid

‘ CALL TOLL FREE: 800-243-7428 .

Total Enclosed (Conn res. add sales lax) §

Paid By:

O Personal Check O Cashier's Check/Money Order
OVISA
Accel. No.
Signature
Print
Name
.r\dtlrvl;s

now al SPECIAL PRICE: $699.95.

$190.95 plus $2 post
& insur.

mﬂ Complete Business Software Pak (sce ahove)
06 postpaid.

S0L U SEPARATELY
O CP/M LA 8100 postpaid.
CICPM 20 . $150 postpaid.
] Microsoft BASIC. 8325 postpaid
User Manual . $7.50 postpaid.

Continental USA. Credit Card Buyers Ouiside Connecticut

To Order From Connecticut Or For Technical
Assistance, call (203) 354-9375

[ Master Charge (Bank No. _
e - En i Haie

Zip
'NETRONICS Research & Development Lid.
333 Litchfield Road, New Milford, CT 06776
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INTERNATIONAL FM-2400CH

FREQUENCY METER FOR
TESTING MOBILE

AND RECEIVERS

Portable « Solid State + Rechargeable Batteries

DON’T

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.

The frequencies can be those of the
radio frequency channels of opera-
tion and/or the intermediate frequen-

FM-2400CH (meter only) ..... $690.49
RF crystals (with temperature
comection) ... $28.89 ea.
RF crystals (less temperature USE
correction) ............. $21.92¢a
IFcrystals ............. catalog price YOUR
Write for
b L READER
A Dﬁl T | SERVICE
CARD

cies of the receiver between 5 MHz
and 40 MHz,

Frequency stabilty: =.0005°% from
+50°to +104°F

Frequency stability with built-in ther-
mometer and temperature corrected
charts: =.00025% from +25° to
+125° (,000125% special 450 MHz
crystals available).

* Tests Predetermined Frequen-
cies 25 to 1000 MHz

» Extended Range Covers 950
MHz Band

* Pin Diode Attenuator for Full
Range Coverage as Signal
Generator

FORGET

» Measures FM Deviation

mmﬂouu. CRYSTAL MFG. CO., INC,
10 Morh Lee  Okishoma City. Oxla, 73102

COMMUNICATIONS CORNER
continued from page 76

not shut down or change frequency (the
FCC did not permit a change). But the
FM station must eliminate the interfer-
ence or shut down. The fact that the FCC
might have made a mistake in assigning a
UHF channel located close to the FM
station, and directly on the fifth harmon-
ic, has nothing whatsoever to do with it.
The fifth harmonic goes or else!

This problem can be handled by a stub
serving as a harmonic filter. Figure 2
shows how it’s done. The transmission
line is a 50.5 ohm 3-inch rigid line that
resembles a large pipe. The center con-
ductor is copper tubing, approximately
*/i-inch in diameter. A filter, of the same
material and construction as the trans-
mission line, is soldered to the line and its
shield and the center conductor are short-
circuited at the end by a solid air-tight
cap so that there are no breaks for the RF
to escape. What we end up with is a
grounded, fully shielded, stub. The effec-
tive attenuation is about 60 to 80 dB.

As the spectrum reaches saturation on
a continuing basis, the need for, and use
of, deep-notch filters will become more
commonplace. Keep this in mind the next
time you're working on a transmitter of
any sort, The little piece of extra trans-
mission line just might be the filter that
allows the rig to stay on the air. R-E
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the value innovator

Model 333
Model 331

Call for

S(800)

Compact Video Generator

» \ideo output for VTR, CCTV
and monitor applications STER
» Adjustable RF, channel 2-4

* 11 rock stable patterns e 10

step gray scale staircase .3

bar and 10 bar gated rainbows

» Adjustable chroma levels

(0-150%) ® Crystal controlled

chroma and hming oscillators

for stability from- 207 to 125

= Rugged high impact

thermoplastic case and

protective cover

Model 240

Order with Confidence and get the Fordham Advantage!

ourprices TOLL FREE
645-9518

in N Y State call (516) 752-0050

* 0.1% Basic Accuracy

e LCD Display In Unique
Wide Vue Case

» Uses Single 9V Battery

e Compact Size. Rugged
Construction

Pocket Semiconducter Analyzer
* Automatic. “hands-off
operation — frees bolh hands
for troubleshooting. ® Instant
GOOD-BAD analysis

including LEAKAGE — of
NPN's. PNP's. FET's. diodes &
SCR's; in or out-of-circuit

* Rugged. all salid state — no
maving parts.  Compact
polypropylene case. ® Will not
damage iransistors, diodes, or
circuits under fest. » Powered
by 2'std. 9 V batteries (not inc.}

Model 216

ICKOK
=

® Overload Protection
e Exclusive VARI-PITCH

* Fast LOGI-TRAK Logic

¢ 20Q Range (MX333)

Audible Output (MX333)

Function (MX333)

LCD Digital Multimeter

® Aulomatic polanly, zero and
overrange indication

s Easy-to-read '=7 high LG D
display

* '3 year battery e in typical use

* 120z including 9V battery

= Withstands 4 fi_ drop without
lnss of accuracy

& Automatic decimal point. built
in low battesy indicator, diode
and fransistor testing
capability (LX304 only)

LX 304 LX303

855 Conklin St. Farmingdale, N.Y. 11735

_ = Master Charge
= BankAmericard
= VISA =« COD
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THE AFFORDABLE HOME GOMPUTER

When PMC-80 was first
introduced to the United States;
the response was overwhelming!
The Computer World was
ASTONISHED at the QUALITY,
as well as the PRICE. In fact, the
PMC-80 has almost all the
features of America's best selling
computer, the TRS-80, but with a
price tag of $200.00 |ess!

PMC-80

R T ATV R HE P, T RS

PHC-8

destroyers, etc!, STAR WARS: Fly
your space fighter into the Death
Star to destroy itl But watch out,
Darth Vader doesn't like youl,
SPACE TARGET: A fantastic ani-
mated arcade game of skill and
daring!, SAUCERS: Can you win
win the coveted Medal of Honor?
Here's what you get:

The PMC-80 microcomputer with

(SIMUTEK'S price is $250.00 less!) Is “nw n“ snlE- 16,000 characters of "In Computer

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

Another reason for all the commotion
is that the PMC-80 uses the same, easy to
learn, LEVEL |l BASIC language that the
TRS-80 uses! What does this mean? It
means that the PMC-80 can run all the
1000’s of programs that have been
written for the TRS-80 Level II, 16K
computer! Some of the programs available
include: Flight simulation, World Champion
Chess program, Scores of educational and
business programs. Word processing
programs and hundreds of other games
and simulations
The PMC-80 is expandable!

Your PMC-80 is ready to grow with
your needs. Using a special cable,
available from Simutek for $35.00, it may
be connected to Radio Shack's Expansion
interface, to give you up to 48,000
characters of memory, up to 4 disk drives,
addition of a telephone communication
system, Voice Synthesizer, various printers,
a real time clock, as well as plotters and
other neat interfaces! As your skills with
the PMC-80 improve, you're sure to want
some of the ADD-ON's described above
(And these are just a few!)

Save Money! Use your own
television!

The PMC-80 has a built in RF
MODULATOR so you can use your black
and white or color TV for a VIDEO
MONITOR! A simple hook-up to your
television's antenna connector, makes
channel 3 your computer's video channel.
Special Introductory Offer:

25 Free Programs

SIMUTEK, a leading innovator in Home
Computer Software, is making a
SPECTACULAR INTRODUCTORY OFFER

Comparison Chart

Features PMC-80 TRS-80
Microsoft's Fantastic

Level || Basic Yes Yes
Full 128 x 48 Graphics Yes Yes
16,000 characlers memory Yes Yes
Tape recorder for sloring

or refieving programs Yes Yes
Use your own TV (Save $§) Yes Mo
Expandable to 48,000

characters of

In computer memory Yes Yes
Use TRS-80

expansion interface Yes Yes
Expandabie to 4 floppy

disk drives

{over 100,000 characiers of

storage on each onel) Yes Yes

Telephone Communicalicns

available. cannect to large

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

grams availble for

educational” and “scientific’

applications? Yes Yes
Printers available Yes Yes
High Speed Z80 CPU Yes Yes

Interface available for

contralling lights and

appliances in home Yes Yes
Retail Price $645.00 $849.00

to people that ORDER the PMC-80 NOW.
With each purchase, we will give 25 FREE
HOME COMPUTER PROGRAMS! Some of
these include: Home Amortization tables
program, Loan payment programs,
Depreciation rate program, Interest table
program, Annuity and Investment
calculation programs as well as these
great animated games: GRAPHIC-TREK
2000; Command the Enterprisel, INVASION
WORG . Stop the invading marauders from
space before they take over earth! You
command Earth's forces of androids,
space fighters, laser guns etc., against the
enemy's robots, saucers, proton

CIRCLE 45 ON FREE INFORMATION CARD

Memory", Microsoft's Level || Basic (built
into the computer), a cassette player for
storing or retrieving programs or data
(cassette player is built into the computer!),
an RF Modulator for connecting the
PMC-80 to your television set, 25 FREE
programs so you start using your computer
immediately, complete instruction manual,
learning manual and owners manual so
you can begin writing your own programs
right away!

Best of all, you have the chance to use
the PMC-80 in your own home before
making your final commitment! Keep. it for
two weeks, if, for any reason you decide
not to become a PMC-80 owner simply
send it back, (in new condition please),
and we will promptly refund the full
amount, including your delivery charge!

Order Now Save $50.00

e e —————— —— = — — "

1 Credit card holders may use our |
| TOLL FREE NUMBER. Or send check |
] for $595.00 plus $6.00 delivery. |
| (Arizona residents add $35.50 state |
i tax). Please mention this magazine |
| (No tax on out of state orders). |
| Call Toll Free |
| 800-528-1149 |
| In Arizona call 602-886-5880 Collect |
i s s s i S S W g e i
GCOMPUTER PRODUCTS "
9881 E. Skyview Drive

Tucson, AZ 86710

TRS:-BOls a registered trademark of Radia Shack, a Tandy Corp
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‘ fact:

a Shure stylus
is a sound
investment

A new stylus (needle) can
actually save you money. Even
a precision crafted diamond
slylus eventually wears out, and
a worn or broken stylus tip can
damage your records ina
single play! Protect your
records by checking your stylus
atleast once a year. Your Shure
dealer can inspect it, and if
necessary, replace your stylus
with a Genuine Shure
replacement stylus that will
bring your cartridge right back
to its original specifications.

FREE! Shure
Music-Lovers
Stylus Guide

Cartridges don't wear out: styli do!
This and many other helpful facts
are discussed in a new pamphlet
recently prepared by Shure. It
includes everything you need to
know to keep your Shure cartridge
in perfect operating order It even
contains details on how you can
improve the performance of some
Shure cartridges beyond their
original specifications. To get your
copy. stop in at your Shure dealer,
or write to Shure at the address
listed below and ask for AL633.

S| SENUINE |
HEEFESR

Shure Brothers Inc., 222 Hartrey Ave.
Evanston, IL 60204
In Canada: A. C. Simmonds & Sons Limited
Qutside the U.S. or Canada, write to
Shure Brothers Inc., Attn: Dept. J&
for information on your local Shure distributor.
Manufacturers of high fidelity components,
microphones, sound systems and related
circuitry.

RADIO-ELECTRONICS
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radio products

More information on radio products is available. Use the
Free Information Card inside the back cover.

NEW 6.14 dBi GAIN omni-directional CB antenna,
the Sigma IV, gives CB'ers the ability to transmit
and receive farther than ever thought possible
with an omni-directional antenna. Excellent
bandwidth provides for a 1.1:1 SWR at resonance
with 1.5:1 or better over all 40 channels. Unlike
conventional bottom-radiating antennas, the Sig-
ma [Vradiates the majority of the signal from high

T
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up on the antenna, giving an extra boost in per-
formance. The antenna may even be mounted at
ground-level—there's no need for tower or mast
mounting to achieve excellence. The Sigma IV
has an RF safety factor of 2,000 watts. Cost Is
$89.95.—Avanti Research and Development,
Inc., 340 Stewart Avenue, Addision, IL 60101.

TRANSCEIVER, OMNI-C Series, model 546, cov-
ers bands from 160 through 10 meters and has all
nine high-frequency bands, with crystals included
for seven of the nine bands. It features a three-
mode, two-range offset-tuning capability with a
choice of offset tuning for the receiver, transmit-
ter, or combined transceiver. Switching is provid-
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ed for selecting the standard 8-pole 2.4 kHz SSB
filter, the optional 1.8 kHz B-pole SSB filter, the
optional 250-Hz or 500-Hz 8-pole CW filters, cas-
cading them for 16 poles of filtering, or placing
them in the signal path along with 450 and 150 Hz
active audio filters. The OMNI-C also has "‘hang’
AGC and a standard noise blanker. Price is
$1189.—TEN-TEC, Inc., Highway 411 E., Sevier-
ville, TN 37862.

TRANSMITTER KIT, model 1750 Meter Trans-
mitter, for the 160 to 190 kHz experimenter's
band. Operation at one-watt input power and
with a 50-foot maximum antenna length is al-
lowed by the FCC with no license required. The
transmitter has two parts: The main assembly
contains the frequency generator, power supply,
and control panel, and is located at the operating
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position. The antenna-tuning assembly mounts at
the base of the antenna. The transmitter is for
CW operation but can easily be converted to AM.
Wiring of the kit takes about an hour using simple
tools. Complete assembly and operating instruc-
tions are included. Suggested retail price is
$145.—Palomar Engineers, Box 455, Escondido,
CA 92025.

MAGNET MOUNT, model K-350, comprises a
heavy-duty, professional-grade magnet base with
pre-assembled RG-58U cable and fittings to
accommodate virtually all standard base-loaded
or low-profile whips. The assembly will accommo-
date either %-24 threadbase-loaded whips or,
with an adapter (furnished), 1'e-18 thread. Cable

N
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length is 12 feet, ample for rooftop vehicle instal-
lations, and is furnished with a pre-assembled
PL-259 standard RF connector. The suggested
retail price is $28.75.—The Antenna Specialists
Co., Professional Division, 1234 Euclid Ave.,
Cleveland, OH 44106.

AUTOMATIC ANTENNA TUNER, Auto Track
model AT2500 s for use with amateur, commer-
cial, and government communications systems. It
can handle power in excess of 2500 PEP over a
frequency range continuous from 3 to 30 MHz,
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and the average automatic tune-up time is 15
seconds. Front-panel switch positions permit use
continued on page 82



<€ NEW...

LOW COST CAPACITANCE
METER MODULE!!

Connect this high-quality Albia Capacitance Meter Module
Model DM-8 to your digital multimeter and turn it into a
Dl ital Capacitance Meter — the low cost way!
ush to read range (button) from 1 pf to 20 OOO)JF‘
Zero calibration control
In one easy to use, self-contained package
— Battery powered (w:th “push to read” battery saver)

IN STOCK! IMMEDIATE DELIVERY!

Completsly
numhlod and
tested . . . for only

$G95

INSTANT ORDER—
INFORMATION
BELOW!

NOT A KIT
=||.ma Eau FONIDS

1amk _\ =

~, B
10agr 5, —
Wt — -
Ap—
+ - 1000 pf s
IERG CAL

—
™, PUSH 1D
‘i MEASERE

OVM-CAP MDDULE

LOW COST HIGH FREQUENCY COUNTER
NOT A KIT

The Albia Model DM-7, 8 Dnglm High Frequency Counter is
easy to use, switch selectab e time base input by a smgle
BNC, nothtng to build — nothing more to buy!
— 5 Hz to 550 MHz
— 8 big easy-to-read .43" high intensity LED display
— Crystal (£3 ppm @ 25°C) controlled 0.1 or 1.0 sec. gate times
— Convenient benchtop size (7"x10"x3")

durable attractive case

NEVER BEFORE AT THIS

LOW PRICE $119

COMPLETELY ASSEMBLED o PRE-CALIBRATED e PRE TESTED

/"/:/ . /

NEW ALBIA DESIGN-MATE ", ALBIA'S ECONOMY DIGITAL

CIRCUIT DESIGNER

Albia Quality Hardware — your ideas — not a kit — pre-
wired pre-tested — don't let this price fool you, this is a
high quality, high IC capacity, portable self-contained
circuit designer — includes;

— Control switches and buffered LED logic indicators.

Plug in your ICs into solderless breadboards, tie in
power and ground, connect your logic switches and
LED indicators — FAST, EASY TO USE!

— All interconnections between LEDs,
switches, and circuits via 22-26 solid wire.
— Self- pcvwared in one compact, good look-
ing and durable carrying case.

— |deal for home experiments, the laboratory
and students.

— Battery (4 1% Vot C cells®) or AC powered

DM-9 MULTI-LOGIC
COMPATIBLE 5-15YDC PROBE

The features are many on this qua-
lity Albia test instrument; will de-
tect low repeat rate pulses (up to
1.5 MHz); detects low, high or
pulsed logic levels with a mini-
mum detectable pulse width of 300
nsec. Easy-to-

interpret 3 LED

readout. Built-in $

over-voltage

and reverse ndnn
polarity

protection.

provides economical bench use or
convenient portable use.
Available in two mod

$4995

IMMEDIATE DELIVERY . .. NOT A KIT

ALBIA EXTERNAL REGULATED,
SHORT PROOF ADAPTER

Albia Model DM-5A
containing 4 LEDs
and 4 logic switches

INSTANT ORDER

Albia Model DM-5

i Model DM-5B, supplies
INFORMATION contains & LEDS and $6495 S 438 s 1 gm
BELOW! sBatieries not included: m 5V, saves batteries . . . ONLY '¢

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
including fixed 5V @ 1 Amp, 5V to 15V @ 0.5 Amp,

and —5Vto—15V @ 0.5 Amp — all suppliesregulated,

short proof. Each supply has short indicator LED.

Complete and ready for use in a durable

(8"x6"x3%2") metal case.

Indliu
Warraaty

M_am snns;ﬁlﬂ]’m“ If for any reason, whatsoever, you are not completely ABERS
F R E E ! ! WARRANTY: gﬂ?:ﬂ:?e\‘gta?ey?(:rapm rl:r::‘fs:néef :tn slta:‘;rr:ﬂnpl‘,?adsat{\saﬁ ! 1 _:11‘-1':'_:‘1:}%
51501 - $5000
AT SALE FOR FAST AND DEPENDABLE DELIVERY SERVICE EHE L
CATALOG CALL TOLL FREE: 1-800-243-6953 s 'e:r R g ) |
T T WE ACGEP MASTERCHARE I D AMEX AEDIT caRes E
Commecticnt i » Prices shows s U5 cormncy enly. Faruign arders add | 5% REE ALBIA
exciting “TEMPLATE"
vargainst brt-g  ALBIA ELECTRONICS INC et
Send today!! |eeetieie: by March 25, 1981

24 Albia 81. « New Haven, CT 06512
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*C_;‘VQQ*:{ CBtstandarcl
QQ“ \e@ . s<:anrr?§rser
“ « Amateur Bands
0 m-dﬁglriralcommunlcation
Qo-' Marine VHF
= Micro processor crystals

Send 10° for our latest catalog. Write or
phone for more details.

e ey easy
JAN § R
cavsTaLs [l {{E=tee Jicharge

P.O. Box 06017
Ft. Myers, Florida 33906

all phones (813) 936-2397
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RADIO PRODUCTS
continued from page 80

UNICORN-
continued from page 66

of three coaxial antenna outputs, one long-wire
antenna, and one coaxial tuner bypass. The
impedance is 10-300 ohms. A direct-reading
SWR meter on the front panel is calibrated from
1.1 to infinity. '

The front-panel power meter displays RMS
power with continuous (CW) carrier and automat-
ically displays the peak power when in the SSB
mode in ranges of 0-250 W and 0-2500 W.

The price of the model AT2500 is $698.00.
—Bell Industries, J. W. Miller Division, 19070
Reyes Ave., P.O. Box 5825, Compton, CA
90224,

VARIABLE FILTER, the Varifilter can be set to
maximize one signal (peaking) or to minimize an
Interfering signal (notching); it works with CW
(Morse), single-sideband, and AM signals, with-
out ringing, oscillation, or instability. The band-
width is variable from under 30 Hz to over 1 kHz.
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The Varifilter has its own internal power supply,
which is switchable from 115 to 230 VAC, and can
also run from 12 to 18 VDC. Each unit has a tun-
ing eye that lets the operator see when he has
filtered the signal he wants to.

The Varifilter is priced at $139.95.—Kantron-
ics, 1202 E. 23rd Street, Lawrence, KS 66044,

et. Table 2 will also help you with that.

Because it is possible to insert the
boards into the sockets backwards, we
recommend that you use a marker pen or
nail polish to indicate the finger-1 edge of
the board and the pin-1 end of the socket.
If the boards are removed and then
replaced, lining up the marks will prevent
embarrassing accidents.

Things to come

Because the radio/computer-control
section of the robot involves so many
parts, it is impossible to present every-
thing in one section and make the transi-
tion from a cable-controlled robot to a
radio-controlled one in a single jump.

The circuit described here, though, can
be checked out by disconnecting the
switches in the command console from
the 12-volt supply, and providing them
with five volts, instead. The motor and
solenoid wiring inside the robot, which
has served us well, can now be connected
to the relays via the pins on the relay-
board socket. Refer to Tables 1 and 3 in
Part 7. The five-volts from the command-
console switches can now be supplied, via
the existing umbilical cable.

Next month we'll present the radio-
control tone-encoding and decoding cir-
cuits, and Unicorn-1 will be able to cut its
apron strings. R-E

d Electronics Paperback Book Club I
I Quality Paperbacks at Affordable Prices

$25 for a 20%

RADIO-ELECTRONICS

-]
N

ve checked off the book | want FREE and have included my
$15 membership fee. | understand that this fee makes me a
I member of your book club for one year and that during that time

I $15 for a 15% discount

| can order as many books as | want and deduct 15% from the list
price.

bership fee. | understand that this fee makes me a member of
your book club for one year and that during that time | can order
as many books as | want and deduct 20% from the list price. |
further understand that | can use my $25 membership fee as a I

discount
ve checked off the free book and have enclosed my $25 mem- I

credit toward future purchases.

[] CASH NOW |'ve checked off the books that | want to buy.

To order from this ad: Check off the books you want. Total the prices. Add
in 25¢ per book for shipping. NY State residents add Sales Tax. Total it up,
enclose your check and mail.

| [ 1st Book of Hi-Fi Loudspeaker Enclosures $2.75
[] Radio Circuits Using IC's $3.50
[0 Single IC Projects $3.95

I [C] IC 555 Projects (Expanded Edition) $4.50

[ 52 Projects Using The 741 $2.95

[[] 28 Tested Transistor Projects $3.50

[0 Electronic Calculator Users Handbook $2.95

[J Handbook Of IC Audio Preamp and Power Amp Construction $3.25
[ 50 Circuits Using Germanium Silicon and Zener Diodes $2.25

[J 50 Projects using Relays SCR's and Triacs $2.95

[J Electronic Test Equipment Construction $4.50 |

[J] Handbook Of IC Equivalents and Substitutes $1.95 [] 50 FET (Field Effect Transistor) Projects $3.50
[] First Book Of Diode Characteristics, Equivalents & Substitutes $2.95 [] Digital IC Equivalents and Pin Connections $6.95
[ A Practical Introduction to Digital IC's $2.95 [ Linear IC Equivalents and Pin Connections $6.95
[] Beginners Guide To Building Electronic Projects $3.50 [J 50 Simple LED Circuits $2.25
(] Essential Theory For the Electronics Hobbyist $3.50 [J How To Make Walkie-Talkies $3.50
[] 1st Book Of Transistor Equivalents and Substitutes $1.95 [0 Popular Electronic Projects $3.50
[J 2nd Book Of Transistor Equivalents and Substitutes $2.95 [J Electronic Music and Creative Tape Recording $3.50
[] How To Build Your Own Metal & Treasure Locators $2.95 [ Projects In Opto Electronics $3.50 I
ORDERING INFORMATION MAIL TO: :
How many books have you ordered ....... ELECTRONIC TECHN E‘I. OGY TODAY INC.
17 Slate Lane, Central Islip, NY 11722
TOtal P G vt e s e s eaes No Canadian Orders
Shipping and Handling .....c...cc.c.o... I
(60¢ 1 or 2 books. 25¢ each addl.) Signature
SUBtotalE S s S i e e e e e A e
Name
I Sales Tax (NY State Residents only) ....... Address
Total Enclosed sty s e City. State. Zip. I



LASER VIDEODISC
continued from page 69

Demodulator I module. The output of
that demodulator is the left-channel
audio signal in the case of a stereo-en-
coded disc, That left-audio signal is ap-
plied to the an electronic switch on the
Sound Demodulator I module. The 2.8-
MHz FM demodulator on the other
sound module also receives the sound-
FM signal and the demodulated right-
channel audio signal is also applied to
an electronic switch. Each switch is
controlled by a DC voltage to mute the
respective sound channel. The switches
are shown in their normal position,
with neither channel muted. In addition
to passing through the electronic switch
and out to the left-audio output jack,
the left-audio signal passes through pin
7 of the module and into the adder cir-
cuit on the second-channel module.
The right-channel audio signal is also
applied to that adder circuit so that the
output of the adder is an L+R audio

Dropout detection circuit

The 8.1-MHz video-FM signal from
the high-frequency processor module is
applied to the 8.1-MHz video FM
amplifier through pin 3 on the Dropout
Detector Module, as shown in Fig. 6.
The trap removes any residual 2.3-MHz
signal present at that point from the
sound carrier. The amplifier supplies
two outputs: one at pin 15 and one at
pin 17. The latter output passes through
a 64-microsecond delay line and is
therefore delayed by the time it takes
for one horizontal-scan line to occur.

The undelayed video FM is applied
to the Dropout Detector. The output of
that stage is a voltage at pin 7. If the
high-frequency signal drops out mo-
mentarily, the pin-7 output goes to 5
volts DC. The drop-out adjust potenti-
ometer R3024 sets the actual amount of
time the high frequency must be absent
before the detector responds. That out-
put at pin 7 is called the High Frequency
Identification voltage because the DC-
voltage level is an identification of

9
+12V -0~
HIDED EMITTER 3 154G
PROCESSOR FOLLOWER MONITOR
FIRST VIDED TO RF
VIDEO —4—>{ VIDEO =1 p | Vioeo i
AMP
chul: 2.8voc.
A CLAMP A A A
ADJUST
R3029
L
-;5, 13 |16 CLAMPGATE 15 7 1 :
VIDED PULSE FI;‘%RE gﬁEEF'l“EUHD_
! ING
MUTINS -n- VIDED VIDED
{ REFERENCE 3 7
1 CONTROL
1

12 AMP/
VIDEO™=1—>1 ¢ 1 1ppeR

Nlen

-{ DECODER HVIDED GENI

MODE CONTROL

FIG. B—A COMPOSITE video signal is supplied to the reference control and the video processor

modules.

signal. That sum signal is applied to the
RF modulator to modulate the sound-
carrier portion of the VHF (Channel 3
or 4) signal.

If the left channel is muted at the
front panel of the player, the voltage at
pin 15 of Sound Demodulator 1 module
goes high (to 5 volts) and switches the
electronic switch to position B. The
left-audio signal now goes nowhere,
while the right-audio signal is passed to
the left-audio out jack and, through pin
7, to the adder. Thus, the right-channel
audio signal is present at both adder in-
puts and at both rear-panel audio-out-
put jacks.

whether or not high frequency is present.

That identification voltage is used later

on in other circuits.

The video-FM and the delayed video-
FM signals are each applied to a de-
modulator module as shown in Fig. 7.
Video Demodulator I module receives
the undelayed video-FM signal and ap-
plies it to the demodulator stage at pin
15. The composite video output of the
demodulator is present at a test point
on pin 1 and is applied to a video
amplifier. That amplifier has a fre-
quency response out of 4.2 MHz. The
gain of the amplifier is controlled by

continued on page 108

NOW YOU
CAN BUILD
YOURSELF

AN
ORCHESTRA

The most advanced — most versatile organ
you ever dreamed of is now within most
everyone's reach . . . because you build it
yourself the exclusive WERS| way.

Expand your instrument according to
your taste and budget. With WERSI’s
‘Building Block’ system, you'll never

need to trade organs againl

Superior WERSI| quality also available in
pianos, synthesizers, amps, rhythm units,
etc, , , . 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 wall
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. 0. Box 5318, 1720 Hempstead Road
Lancaster, PA 17601

Please send above demo pack @ $6.00.
Name
Address
City

State Zip

SAVE TIME AND MONEY‘
6100

UNIVERSAL &
DESIGNER

* Save on digital bread
boarding
* Easy transition from pro-
totype to wiring diagrams
= Aids digital circuit design
Kit $49.95
Assembled $59.95

SELF-TEACHING AID:
6101 DIGITAL LOGIC COURSE $29.95

u Learn digital logic with 26 self teaching experiments

0101 SOLID STATE

CLOCK/CALENDAR UNIT

BIG 242" DISPLAY!
* 12/24 hour selectable
* Alarm output Kit $40.95

Assembled §79.95

on All A Uni
FOR FAST DELIVERY CALL TOLL- I'—HEE

Oak Case $29.95
= &2 1.800-426-6254 "W

m 14805 N.E. 40TH, DEPT, RE-3
REDMOND, WA 98052 (206) 883-9200

Please rush me the IoNowlng

0 6100 UNIVERSAL DESIGNER KIT $48.95
0 6100 UNIVERSAL DESIGNER ASSEMBLED 58.95
0 6101 DIGITAL LOGIC COURSE 29.95
0 0101 CLOCK/CALENDAR KIT 49.95
0:0101 CLOCK/CALENDAR ASSEMBLED 79.95
O OAK CASE 29.95

ADD 53 00 PER ORDER POSTAGE & HANDLING

O VISA
O MASTERCARD
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circuits.

AN OLD PROBLEM HAS COME UP AGAIN—
incorrect time-constants in critical TV
sweep-circuits. All circuits are critical, of
course, but the two sweep oscillators are
even more so. If the basic problem is
recongized when you begin the diagnosis,
it’s a lot easier all around.

The symptom is that the oscillator is
running, but at the wrong frequency.
Vertical oscillators cause the display of
two pictures, or an overlapped picture
which can look almost like the first. If
you see two complete pictures, but only
half-height, the vertical oscillator is run-
ning at half-frequency—30 Hz. If you see
two overlapped pictures, the oscillator’s
running at double frequency, or 120 Hz,
In all cases, that is due to an incorrect
time-constant in the frequency-control-
ling circuitry. In the multivibrator types
so popular a while ago, that was an R-C
time constant and resistor drift or capaci-
tor leakage threw it off. In some of the
new sets, however, oscillator transformers
are coming back.

In the case that triggered this column,
a Quasar TS-938, a two-winding trans-
former is used. The primary winding goes
to the collector, and secondary to the base
of the transistor. There is a resonating
capacitor and some resistors across the
secondary. That is shown in Fig. 1. The

R28 VERTICAL
3902 0SCILLATOR
SYNC =

| T
R12$
6852 c10 4
. Il SFi7 AD3  T0BASE OF
U 1 S—p— DR'VEH
17 !
R13
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time-constant involves all of the compo-
nents: the secondary winding, the capaci-
tor, and the resistors. All of those should
be checked. A

The symptom Here was two complete &

»
e

" The time constant is the key to recognizing faults in oscillator
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pictures. The oscillator frequency was
checked on a scope and it was 30 Hz, thus
the oscillator was running slow. That is a
valuable clue. A low frequency tells us
that one of the values is far too large so a
component must have increased in value.
We have three possibilities: inductance,
capacitance, and resistance. It is quite
impossible for an inductor to go up in
value. The same is true for a paper capac-
itor. So, we can eliminate those. That
leaves us with resistance. And indeed it’s
quite possible for a resistor to increase in
value. There are three resistors used: R13
(47K ohms); R14 (10K ohms); and the
500-ohm hold control. Checking those
out showed that R13 had gone up to more
than 100K ohms. After replacing it, the
problem cleared up. You can see the rea-
soning that eliminated most of the com-
ponents, and left us with the only ones
that could produce the indicated fault.
Incidentally, the DC voltages around the
stage were very close to normal so, in this
case they weren’t of much help. But the
picture on the screen plus confirmation
with the scope gave us the needed infor-
mation very quickly.

In similar cases with older sets, a
slightly leaky capacitor in the feedback
loop (output-stage plate back through an
R-C network to the input grid) can upset
the time constant and cause off-frequency
operation. In a great percentage of those
cases, the culprit was the last capacitor in
the loop going to the input grid. Here, it
affected the oscillator time-constant. By
the same reasoning, a leaky coupling
capacitor from the sync-separator to that
grid can also upset things.

And the same thing can happen in the
horizontal-oscillator stages too. In the
cathode-coupled (emitter-coupled) cir-
cuit, where a tapped coil is used in the
grid-cathode (base-emitter) circuit, there
will be resonating capacitors across the
coil. There is also a coupling capacitor
from the top of the coil to the input. All
of those capacitors are critical. Even very
small leakage in any of them can cause
trouble.

The horizontal AFC circuit can cause
off-frequency operation, in some cases.
That can be mistaken for a time-constant
problem in the oscillator. Luckily, there
is a very simple test for it: Just kill the
AFC, and see if you can make the oscilla-
tor run on-frequency with the hold con-
trol. If so, the oscillator is OK and you
have to deal with the AFC.

You do have some time-constant cir-
cuits in the horizontal AFC, by the way.
Note the filtering circuitry between the
AFC diodes and the oscillator base in Fig.
2. You can get a real headache if some of
those parts have gone off-value.

There is an electrolytic capacitor and
that can go down in value. One function
of the filter network is to remove all sync
signals from the AFC-control voltage.
Failure will allow the sync to get into the
oscillator control, and the result will be a
“mysterious’” horizontal jitter. Here
again, don’t rely on DC-voltage readings
exclusively. The scope will show you
whether there is any unwanted signal on
the oscillator base, and that is a key
clue. R-E

Service questions are on page 86
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SPECIAL REPRINT
BUILD A BACKYARD SATELLITE TV RECEIVER

Don’t miss out again!

Send away today for your 36-page
booklet containing a complete reprint
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 you need to build your own
Backyard Satellite TV Receiver.

B TELLS ALL ABOUT domestic satel-
lite communications, with full details
on how you can pull those elusive TV
signals from space.

B LEGAL REQUIREMENTS, techni-
cal specifications, and how you, the

home constructor, can meet them.
Find out what mechanical and elec-
tronics skills you need.

B RECEIVER CHARACTERISTICS,
technical details and specifications,
along with examples of actual re-
ceivers built at comparatively low
cost.

B ANTENNA DESIGN... and ex-
actly how you can build a spherical
antenna, while keeping total earth-
station cost for the complete system
under $1,000.

B THE FRONT END is critical when
you build your own system. We help
you explore several different ap-

proaches to making one that will
work for you.

B RECEIVER-SYSTEM hardware, and
how it goes together to bring you di-
rect-from-satellite TV reception in
your own home.

To order your copy:

Complete coupon and enclose it with
your check or money order for $6.00.
We will ship your reprint, postpaid in
U.S. and Canada, within 6 weeks of
receipt of your order. All others add
$3.00 for postage. New York State res-
idents must add 48¢ sales tax.

| have enclosed $
add 48¢ sales tax.

nadin.. Satellite TV Reprints Fiehes aore

45 East 17th Street
Eleclronies. ne. vork ny. 10003 e
| want reprints @ $6.00 each, postpaid. (Street address)

. N.Y. State residents must

(City)

(State) (Zip)
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got your
number.

Model 130
0.5% accuracy
10A range
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Model 131
0.25% accuracy
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Portable/Bench.
5169

Now available from your
local electronics distributor.
For a complete list contact

Keithley today or reader service
number below.

Prices U.S.A, only.
Prices subject to change without notice.

KEITHLEY

Keithley Instruments, Inc.
28775 Aurora Road
Cleveland, Ohio 44139

(216) 2480400 Telex: 98-5469
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service
questions

NO HIGH VOLTAGE

This GE 15XB has no high voltage. All of
the DC voltage supplies are OK. There is
no collector voltage on Q253 (horizontal
output); I've checked all of the things |
can find, no result. Any ideas?—C.C. Rio
Grande, FR.

With no collector voltage on the hori-
zontal output transistor, you'll never get
high voltage! The fuse doesn’t blow, so
something is open. Go to the +131-volt
source and start checking from there back
to the collector of Q253. You'll find it
somewhere in there.

(Feedback—R269 was open. That is
10-ohm 2-watt resistor from the +131-
volt source to the flyback winding. I
thought 1 was checking R269 but it was
R266!)

INTERMITTENT VERTICAL

Complaint was no vertical sweep in this
RCA EC338W. There was just a hori-
zontal line. Fiddling with the vertical size
and vertical linearity controls brought the
sweep back and the raster filled the
screen. Deciding that something in there
is heat-sensitive, I went to work..I found
nothing conclusive; sometimes it worked,
sometimes it wouldn’t. But I did use up

three cans of freeze spray! Finally got
down to looking for odd things. There
was some discoloration on the PC board
near the height control. For lack of a bet-
ter idea, I sprayed that area and the verti-
cal sweep came back! Scraping the PC
board clean and replacing the PC conduc-
tors from the height control to the pins
with wires fixed everything.

Thanks to David A. Day of Apalachi-
cola, FL for that one.

BREAKER TRIPS

I've got one in this RCA CTC-59XD that
I can’t pin down. The circuit breaker trips
in three minutes. Seems to be in the high-
voltage section. If | pull the MAGO01 hori-
zontal-oscillator module, the breaker
stays in. Replaced MAGO001 and trace
SCR; no help. Where do | go from here?—
V.S. Dalton, PA.

If the breaker doesn’t trip for three
minutes, it looks as if something is heat-
ing up and breaking down. If the breaker
holds with no drive to the high-voltage
section, I'll take that idea as OK. While
the breaker is still holding, try spraying
coolant on things around the high-voltage
section. That might give you some help.
We've had problems in some of those sets
with driver transformer T403 breaking
down.

(Feedback—Thanks! It was T403. I
sprayed it with coolant and that worked.
Replaced it and things are fine.) R-E
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You can do it thanks to SGL WABER® multiple outlet strips. There are
over 100 versatile models with unsurpassed quality workmanship.
Each exceeds National Electrical Code standards and is safety
tested. Ideal for organizing your work area and having extra outlets
exactly where you want them. Over 2,000 electronic distributors carry
the SGL Waber line. Send for our free 24-page catalog, today!

SGL WABER Electric

A division of SGL Industries, Inc.
Dept. H—300 Harvard Avenue
Westville, New Jersey 08093
(609) 456-5400
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STATE-OF-THE-ART/DO-NOTHING
continued from page 62

REDUCING DISTORTION
continued from page 54

* Although CMOS gates are used for
four IC’s, the EPROM current require-
ments are high and the *‘do-nothing’
box needs a regulated 5-volts at about
150 mA. I used a *‘battery eliminator™
DC supply of the type used for calcu-
lators and cassette recorders. Those
‘are often available inexpensively as
discontinued items at surplus or dis-
count outlets. Their regulation is poor
and a 6-volt eliminator at 200 mA
delivers closer to 8 volts and works
well here. Batteries are an impractical
power source for 150 mA.
Construction is straightforward.
Point-to-point or wire-wrap will work
best. A printed circuit board would be
very complex because of the IC pinouts.
You could substitute TTL IC’s for the
CMOS ones with some component
changes and an increase in power-
supply current. Use a small heat sink
on the voltage regulator. I mounted the
LED’s on the circuit board and replaced
the box cover with red plastic. You can
mount the LED’s separately or use
transistor drivers and incandescent
lamps instead. Whatever type of dis-
play you use, you will have a truly (for
now) state-of-the-art ‘‘do-nothing’
box. R-E

so that the amplifier produces its rated
power output for each of the selected
impedances.

Layout and construction

Figure 6 shows the internal layout of
the newly developed amplifier. The pre-
viously described power-supply sec-
tion of the amplifier accounts for ap-
proximately half of the total cubic space
inside the unit. Also visible in the photo
is a highly efficient cooling system that
uses a heat pipe with a related blower
fan. A linear torque motor similar to the
type used for turntables and tape decks,
is used to drive the fan for silent opera-
tion.

Since the power stage of this ampli-
fier does not have a negative-feedback
loop, the quality of the materials used
in all components—and the quality of
their performance—has a close rela-
tionship to tonal quality, according to
the designers of the new amplifier. The
power block and the heat-dissipation
fins, for example, are of extremely rug-
ged construction. Boron nitride has
been used as the material for the tran-
sistor insulators. That material has a
thermal conductivity rate of the same

order as metal, thereby resulting in out-
standing heat conductivity and dissipa-
tion for the power devices.

Because the amplifier is monophonic,
there is, of course, no risk of crosstalk
between channels. Nevertheless, any
interference between the first stages and
the output stages will still impair tone
quality. Therefore, the layout has been
planned so that the signal travels the
shortest possible distance from input to
output.

More technically oriented readers
may be interested in additional details
concerning the two new power MOS-
FET’s that play such an important part
of this new amplifier design.

In Figs. 7 and 8 we have reproduced
transfer curves of the 2SK 173 (N-chan-
nel) and its complementary 2SJ54 (P-
channel) MOSFET's while in Fig. 9
we show the input waveform and out-
put signal obtained for a squarewave
having a repetition rate of 1600 nano-
seconds (equivalent to a frequency of
625,000 Hz)! R-E
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SCANNER
JUST GOT
EVEN BETTER.

Look what you get with the
Bearcat 210 XL Exciting, new
spaceage styling. Mo-crystal,
pushbutton funing. New, 18 chan-
nel, 6-band coverage of over 6000
frequendies. And features like 2
scan speeds. Automatic Squelch,
Search, and Lockout. Direct Chan-
nel Access. Selective Scan Delay,
And much more. There's never
been a Scanner like the Bearcat
210XL

Bring home all the real excite-
ment of scanning. and. save'
Bearcal 180 features a Smooth
karyloss keyboard for all controis
Including vollme and squeich Has
B-band. 16 channal coverage
sPriority. Selective Scan Delay
Automatic Lockout, and Search
Andmuch more Bearcal is number
ane in scanning

“TAKE IT FROM A

$189.00

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

A COMMUNICATIONS
ELECTRONICS™
S S el S
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CAR ELECTRONICS
continued from page 51

Ex)

and shut down ‘‘chop shop’ opera-
tions. It can even be used to keep the
parts department from ordering the
wrong part for your particular engine.

Service facilities are also increasingly
dependent on thoroughly detailed engi-
neering data from the manufacturers.
Diagnostic and repair manuals are be-
coming much more graphic and their
language more readable. But the more
information that’s available on each car,
and the more cars, the harder it gets to
store all that paper. Microfiche and
other space-saving methods are being
used, and a number of computer soft-
ware packages are being developed.

Tools are also getting smarter. GM is
developing an Automotive Service
Analyzer, an advanced version of a
cooling-system tester first developed in
1976. In its eventual form, it will be
capable of diagnosing problems with air
conditioning, cooling, electrical, and
automatic transmission systems, and
then will give repair instructions in
English on an alphanumeric display.

The magic, of course, is performed
by a built-in microprocessor. The tester
is attached to the vehicle and the
mechanic dials up the tests he wants to
perform. The Automotive Service
Analyzer walks him through a test pro-
cedure and gives him a diagnosis of
the problem.

When development of the Automo-
tive Service Analyzer is complete, GM
will continue its policy of making tech-
nological advances like this available to
qualified manufacturers of service tools
and equipment, free of charge. That’s
how GM’s SOS (Service Order Sched-
uling) system—developed by GM Ser-
vice Research and Delco Electronics
Division—became available through
several commercial computer-system
companies. SOS controls the work flow
in a large service organization by
scheduling and routing the flow of re-
pair orders. That helps reduce shop in-
efficiency saving everybody time and
money.

Let’s hear from you

We’ve reported on electronics on the
dashboard, under the hood, in the bells
and whistles, and how it’s helping cars
spend less time in service. Now it’s
your turn,

If you think there’s room for improve-
ment, tell us your ideas. If you've de-
veloped a gadget that puts electronics
to work in your car, describe it to us. If
you think somebody’s handing us, a
line, tell us about it.

And if you'd like to see more of this
kind of coverage, tell us that, too. That’s
the way electronics moves from today
to tomorrow. R-E

CREATE ANY
RHYTH

2
21 touch plate or aptional foot swltnh%ad are
autamaucallx,sym:mmtzeﬁ to the main thythm.
Improved me circultry lets the “save'
mode hold rhythm patlerns tor over one year while
battéry life for normal operaiion has been
extended to severalhundred hours.
In'easy to assembie kit or fully assembled
{ ) Send #3750 ‘Drum :Set Kit, $89.95 plds $3
shipping enclosed.
{ ) Send #3750 'Drum Set Assembled, $154.95
plus $3 shipping enclosed.
{ ) Send Free Catalog.
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME

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




market center

PLANS & KITS

ROBOTIC catalog—motors, gears, hardware,
electronics, $3.00; newsletter, $8.00 per year;
12V robot motor with gear $9.50, 2 for $17.00.
MOUDY ELECTRONICS, R.D. 2, Box 427, Holli-
daysburg, PA 16648

SAVE 90%. Build your own minicomputer. Free
details. DIGATEK, 2723 W. Butler Dr., Suite E,
Phoenix, AZ 85021

CRYSTAL radio builders . . . $1.00 brings you
two sets plans, details, price list. BOB RYAN, P.O.
BOX 3039, Dept. R., Anaheim, CA 92803

WIZ-KIT dealerships available. Fast selling si-
rens, blinkys, etc. Working display boards avail-
able. WIZARD ELECTRONICS, 24 East Central,
Toledo, OH 43608

DECODER kit, TV UHF channels. Sine wave
encoder system. Model 7 + 11, complete Kit
$139.00, plus shipping. Also Earts. etc. Catalog
$1.00. SIMPLE SIMON ELECTRONIC KITS,
11850 S. Hawthorne Bivd., Hawthorne, CA
90250. Tel. (213) 675-2335

CATALOG of electronic designs. Accessories
for CB, ham radio, stereo and PA systems, tele-
phone, and more. Catalog sent free upon re-
quest. PETER-SCHMITT ENTERPRISES, Dept.
RE, POB 07071, Milwaukee, WI 53207

MICROCOMPUTER service. Maintenance and
repair for all microcomputers and peripherals.
Fast. Reasonable. PRAIRIE MICRO CLINIC, Box
325, Herington, KS 67449 (913) 258-2179

SUBSCRIPTION T.V.

DECODER KIT, $39.00
INCLUDES ALL PARTS, MANUAL
AND ETCHED PC BOARD.

JOE P. O. BOX 61

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. J

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personalitem) $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.

2716 EPROM $11 programmer, hardware soft-
ware plans. Send $9. CARTIER, 6844 Nashville
Road, Lanham, MD 20801

KILL obnoxious loud TV commercials automati-
cally. Complete plans, $5.00. BRIDGES, 1248 N.
Denver, Tulsa, OK 74106

UNUSUAL electrical, electronic testers. Analog,
digital and indicators. Hobbyist, professional.
Free catalog. BLUFFTON PRODUCTS, INC., 115
Poplar Road, Bluffton, OH 45817

CABLE TV descramblers and converters, 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

PROJECTION TV. . . . Convert your TV to pro-
ject 7 foot picture. Results equal to $2,500 pro-
jector. Total cost less than $20.00. Plans & lens
$16.00. lllustrated information free. MACRO-
COMGG Washington Crossing, PA 18977

PRINTED circuit boards from sketch or artwork.
Kit projects. Free details. DANOCINTHS INC.,
Box 261, Westland, MI 48185

FREE catalog IC's semis, parts. CORONET
ELECTRONICS, 649A Notre Dame W., Montreal,
Que, Canada H3C 1H8 US inquiries

TELEVISION alignment—Iin minutes—while ob-
serving revolutionary pattern on screen. Check
RF, IF, video, instantlyl So simple and inexpen-
sive it's incredible. Complete plans—$6.00. Free
gg;qli!{s. EZ-LIGN, Box 2702R, Clearwater, FL

Burglar -Fire Profection

RE Protect Your Life, Home, Business, Auto, etc.

* Qur cotolog shows how. Install your own
alarm systems and devices ond sove 5555, We
offer FREE write-in engineering service,

“FREE CATALOG ‘e kv, o o

Burdex Security Co. Box 82802-RE Lincoln, Ne. 68501

 ——

«specialists in CCTV
and computer monitors!

ATV Resezi:ch

Video monitors - color & B/W * TV Cameras,
kits, parts ﬁ 'llﬁl * Video-to-RF modulators
* Free catalog. Phone or write. (402) 887-377!
13-RE Broadway Dakota City, NE. 68731

CUMBERLAND, R.I. 02864

PAY—TV top of set sinewave and pulse decod-
ers, Plan 5.00. DECODERCO, Box 8930, War-
wick, Rl 02888

PLANS: Subscription television decoder,
$10.00. Negative ion generator, $3.00. Tele-
phone memory dialer, $3.00. Detailed instruc-
tions, circuit board patterns included. Kits
available. COLLINS ELECTRONICS, Box 6424,
San Bernardino, CA 92412

SUBSCRIPTION television education manual!
Two scrambling/decoding methods, theory,
circuits. Decoder dealers listed. $14.95. Kits
available. Satisfaction guaranteed. ABEX, P.O.
Box 26601-R, San Francisco, CA 94126

FREE KIT Catalog

FUNCTION GENERATOR KIT $59.95
Auto-Ranging Cap-meter kit $79.95

contains
TEST &
EXPERI -

Phone 415- 447 -3433

Write or Plione for FREE CATALOG. bkt

Average 1 minute Saturday call is 217, EQUIP

SCIENTIFIC INSTRUMENTS
DAGE BOX 1054R LIVERMORE CA 94550
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,

PCB as low as 15¢ sq-in. Free drilling. INTERNA-
TIONAL ENTERPRISE, 6452 Hazel Circle, Simi
Valley, CA 93065

AMPLIFIERS, 35 to 150 watts RMS; DC amplifier
designs and detailed plans and circuit board lay-
outs, for under $200.00. Send $12.50 for com-
plete plans and kits costs to AUDIO ENGINEER-
ING COMPANY, P.O. Box 210, Alda, NE 68810

To run your own classified ad, put one word on each of the lines below and send this form along with your check

for $1.65 per word (minimum 15 words) to:

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $10.

( ) Business Opportunities
( ) Wanted

( ) Plans/Kits
( ) Education/Instruction

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

( ) For Sale

(
Special Category: $10

1 2 3 4 5

6 7 8 9 10

1 12 13 14 15 !
16 17 18 19 20
21 22 23 24 25 ;
26 27 28 29 30 " B
31 32 33 34 ’ 35

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

1861 HOHYIN
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8 RADIO-ELECTRONICS

WANTED

FOR SALE

IDEAS, inventions, new products wanted! Write
for Kit. INVENTION MARKETING, INC.-RE, 701
Smithfield, Pittsburgh, PA 15222

MIRROR in the lid, spinning disc, and other pre-
1946 television sets wanted. Call collect: (203)
RADIO

521-5280
B
| "
Complete
$25.00 ppd. K
BOB RYAN

Anaheim, CA
92803

CRYSTAL

DELTA CAPACITIVE DISCHARGE IGNITIONS.
New, fully assembled, factory guaranteed.
MK10B, $41.50. MK10C, $43.88. Tristar T-500,
$39.00. T-Max $42.00. PPD domestic, Canada.
SIEVERTS ELECTRONICS, P.O. Box 171, W.
Campton, NH 03228

TELEPHONE on/off button—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 money
back. Send $5.95. THE ARMCHAIR EMPORIUM
Ltd. 825 Surrey Ln. Dept RE1, Algonguin, 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 TV antenna. MDS designed yagi.
18 dB gain $39.95. Details, plans and tech. data
for same $3.00. BETA DESIGN GROUP, POB
164, Airway Heights, WA 99001

SURPLUS catalog 8,000 items: electronics, ste-
reos, speakers, alarms, tools, games, solar auto-
home, 8 issues $2.00. BNF (R), 119 Foster St.,
Peabody, MA 01960

EDUCATION & INSTRUCTION

ELECTRONICS books from world publishers.
Lowest prices, ask catalog. BUSINESS PROMO-
TION, Lajpatrai Market, Delhi, India

UNIVERSITY degrees by maill Bachelors, Mas-
ters, PhD's . . . Free revealing details. COUN-
SELING, Box 317-RE 1, Tustin, CA 92680

ELIMINATE FADING from your SW, CB, or AM
RECEIVER. New method. Any make or model. No
drop-out of weak signals, no jolting volume
surges. Complete plans, $5.00. INTERTECH, Box
25568R, Cleveland, OH 44125

SCANNER/monitor accessories—kits and facto-
ry assembled. Free catalog. CAPRI ELECTRON-
ICS, Route 1R, Canon, GA 30520

RECEIVE SUBSCRIPTION OR CABLE TV on the
2000 MHz to 2500 MHz frequency, with our fully
guaranteed, complete, detailed MDS antenna
plans. Send $9.95 to DYNACOMP ELECTRON-
ICS, Dept. GF-2, P.O. Box 4181, Scottsdale, AZ
85258

SCRAMBLED television, encoding/decoding.
New Publication. Theory/circuits. $9.95. WORK-
SHOP, Box 393 REG, Bethpage, NY 11714

TEST equipment lowest prices B&K Leader, Hita-
chi, Viz, Beckman, OK Tool, Blonder Tongue,
RCA parts transistors others, write call collect L.
Electronics, 981 Sunrise Highway, Bayshore, NY
11706. 516-666-7360

PRINTED circuit board—double sided epoxy, ap-
proximately 2.5 sq.ft., min. size 6”x12", $5.00
plus $2.00 postage and handling; send certified
cheque or money order: CYCLOPS ELECTRON-
ICS LTD., P.O. Box 4089, Vancouver, B.C. Cana-
da VEB-3Z6

GRAPHIC EQUALIZER

TWELVE bands/channel $100.00 kit still avail-
able; see May 1978 R/E cover story or write:
SYMMETRIC SOUND SYSTEMS, 912 Knobcone
PL, Dept. R, Loveland, CO 80537

GOVERNMENT surplus receivers, transmitters,
snooperscopes, parts, fantastic 72 page catalog
25¢. MESHNA, Nahant, Mass. 01908

CABLE TV converters $39.95. Incredible 96-page
catalog free. ETCO, Box 762, Plattsburgh, NY
12901

MICROWAVE yagi antenna for MDS complete
with hardware, type N connector $49.95. SIGNAL
ELECTRONICS, 4027 18th Avenue, Brooklyn, NY
11218

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

AUTOSOUND! Fuzzbusters! Electronic compo-
nents! Send 30¢ in stamps for catalog. POWER
ELECTRONIC, 15206 Blackstone, Dalton, IL
60419

RECONDITIONED test equipment. $1.00 for cat-
alog—JAMES WALTER TEST EQUIPMENT,
2697 Nickel, San Pablo, CA 94806

CHEMICALS, apparatus, project books, wide se-
lection. Catalog $1.00 send to: PIONEER Ltd.
Ind, 14a Hughey St., Nashua, NH 03060

SATELLITE TV—the most complete single re-
port—For novices or pros $7. SCOTT PALMER,
9062 Andromeda Drive, Burke, VA 22015

BUSINESS OPPORTUNITIES

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

PROJECTION TV . . . Make $200.00+ per eve-
ning assembling projectors . . . Easy . . . Re-
sults equal to $2,500 projectors . . . Your total
cost less than $15,00 . . . Plans, lens & dealer’s
information $14.00 . . . lllustrated information
free. . . MACROCOMGGX, Washington Cross-
ing, PA 18977

ROBOTS

UNICORN-1 Robot parts. Also robot kits, plans,
books, hard to find gears, motors, metal stock,
plastics. Everything you need for hobby robotics.
Send $3.00 for year's subscription to catalog and
Hobby Robotics Newsletter. ROBOT MART, 19
West 34 St., New York, NY 10001

CB RADIO

TELEPHONE bugged? Uncle listening? Don't be
Watergated! Latest countermeasures $1.00. NE-
GEYE ENGINEERING, Pennsboro, WV 26415

“THE Intelligence Library” technical secrets.
Books on Electronic Surveillance, Lock-Pick-
ing, Demolitions, Covert Sciences, etc. One dol-
lar. (refundable) MENTOR PUBLICATIONS,
Dept. Z, 135-53 Northern Boulvard, Flushing, NY
11354

ASSURE career advancement opportunity
through new DIGITAL TECHNOLOGY training
program. Write INNOVATIVE HOME STUDY, Box
1046 R, Indian Rocks Beach, FL 33535

RESISTORS "4W, '2W 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

GET more CB channels and range! Frequency
expanders, boosters, speech processors, inter-
ference filters, VOX, how-to books, plans. Cata-
log $1. CB CITY, Box 31500RE2, Phoenix, AZ
85046

COMPUTER PARTS

I1.C.’S: 2114L-2's, $3.75; 4116-2's, $4.00; 2708's,
$6.50; 2716's, $10.00; 74LS240's, $1.50;
741.8374's, $1.50;, CCS 16K/5MHz RAM board,
A&T, $250.00; TGE Box 64068, Va Beach, VA
23464

CLMPUTER MARKET CENTER

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 remittancesto 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

CALIFORNIA

CANADA

MRB-AA ... ............ $420
MSE AR $412
PDP8-A 400 BP ...... $2,380
PDP8A 400 BP ....... $3,200

Federated Consultants
214-428-5300
1218 S. Ervay

DALLAS. TX 75215

FREE! INFO-PAK for small
computer users mailed twice a
ear. We sell and broker all
inds of SMALL COMPUTER
SOFTWARE from S-100 to
TRS-80. SOFTWARE REVIEW,
704 Solano Ave., Albany, CA

DYNAMIC INFORMATION
TECHNOLOGIES LTD.
P.O. BOX 6553 STN.A.

SAINT JOHN, N.B., CANADA
E2L 4R9 (506) 642-4260
TERMINALS, PRINTERS,

94706 (415) 527-7730. ”'ngg_‘l?‘:f:ggms
BUY THIS SPACE

$55.00 puts your ad in this

space in front of 197,223 active SUPPORT

Radio-Electronics readers. To
lace your ad write Computer
arket Center, Radio-Elec-

tronics, 200 Park Avenue

South, New York, New York

10003 or call 212-777-6400.

MARCH
OF DIMES

RETAILERS

An ad for your computer store
in this space in Radio-Elec-
tronics COMPUTER MARKET
CENTER puts you in touch
with our computer audience.
‘They use microcomputer
equipment for both business
and hobby interests. For
further details call 212-777-
6400.

Take stock in America.
Buy U.S. Savings Bonds.
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U.S.A. P.O. Box 1035 Framingham, Massachusetts 01701

Telephone Orders & Inquiri (617) 879-0077
CANADA & FOREIGN 5651 Ferrier St., Montreal, Quebec HAP 2K5, Canada

Foreign customers please remit payment on an inter al bank dratt or
international postal money order payable in U.5. dollars
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Add $3.00 to cover Postage & Handling VISA AND MASTER CARD ACCEPTED
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FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES!
Proven Qual itv Factory tested products only.
2. Guaranteed Satisfaction
3. Over $1,000,000.00 Inventory

1981 CATALOG AVAILABLE SOON.

Send $2.00 for your copy of the most

A must for the serious computer user.
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SNT400N SNTAZTON TALS14BN 149  74LS336N 85 31 20.95
SNT481N 74L5181N T8 TALSIGON 195 MTERNLS M1 TEREA: .
S GASIEIR RSN § TG o NEW APPLE SOFTWARE
SNT483N JALSISAN 240  74LS395N 170 FLOPPY DISK DRIVES 1 EYNERSTRIRE — Aope Il versan of Star Raers bom 4 "W Barml - f4r-firs pemusation of Wesie Gurfgrs
snugm_ TALS1SEN 118 TALSIGON 295 MPI B51-5%°, 40 iracks 27900 Atan on gk L) 30 Shewt Shooteg Same e 33 Nase 9%
SNT495H TALSISEN 99 TALSA24N 295 Shugar SA4OGSY- 38 ircks 20500 2 WTH Bk Mokt ey ol T Lrs ele  $10935 5 “Apl Tan Foae Paciag” 5745
SN7490M TALSISTN 99 TALSESEN 175 Shugar BOOB01R B 7500 3 " Crvar” — Agple W versson of the number ong acade 6 "Rew- D5 ol KX 58495
SNT457TN 7ALS158N 75 TALSSTON 229 Siemens Shugart Compatible Model pame, *Galary” 52085 7 NEW Apgie 80 CP/M Softwart Cal b Prce
SHT4100M TALS180N 88 BILSaSN 199 FDD-120-80 428.00
SHT410TN TALS181N 115 BILS9EN 199 PERSCI g?”E“;E“‘D; ”g%%
SNT4109N 74LS162N ﬁB BILSATN 1.90 WANGO/SIEMENS 51" Drive i
SHT4118N TALSI8IN AILIGAN ﬁﬂsﬂé‘éu"s‘ﬁ’s 282 Dual 5% 300 8w & 400
SNT412IN SNT4450N :

WANGO/SIEMENS 82

SNT4122N Personal Com
LINEAR o e | R - puter System
TBHOS 595 LM1414N 180 lﬂ“ E? ‘D""'u'f: Lo Morkor 5’5'” ATARI 800 $825.00
04000 CD4093 ) 78006 143 LM145CN/N 49 ol 14750 —_— ATARI 400 $449.00
CD4001 aa CD4094 295 TAM G 149 MC1488N - 149 MAL-100 100 MHz Portable Freauency Ccmba e T —
CD4002 35 CDaoeB 248 LM105H 89 MC1486N 149 ATARI 800 Includes: Computer Conscle, BASIC Lang. Cartnoge, Education
138  CD4098 225 LM108AH 205 LM1496N ] Medel LP-1 Digital Loge Probe System Master Cartridge, BASIC Language Programming Manual, 800 Operator's
20 MC14408 1255 LM300H 7@ LMISEEN 150 Model LP-2 Econcemy Lo Prate Manual w/Notebook, 16K RAM Module, Power Supply, TV Switch Box
130 MC14409 1285 LM30TCN/H 35  LM180ON 79 Wedsl LP-3 High Speed Loge Prede ;- L )
MC14410 1205 LM30aH 48 LM1820N 95 Madel LPE-1 Logic Probe Kit Dac: Oroee S9900 S iy 3500 Baie Lty B
MC14412 1285 LM305H 89 LMI1BSON 85 Modsl LTC-1, LTC-2 Logecal Analysis Kits | 220/250 e M0, S Comean 3OO Banc Aigetes 10
MC14415 805 LM308H 325 LM18BEN a9s = Program Recorder BI00  Superasory Su 00 ek Geme sl Prugrem Connstus
MC14410 495 LMIOTCN/H 29 LM21TIN. 175 o b o m"‘“'"“"‘ L e e Dy | O
C04801 39 LMIBCAMH 98 LM290ON % s B N L ey 2 B et ey
CD4502 165 LM30GK 148 LM290IN 250 . % 14-Pn Cip Sazerom Detng S50 Pecoes o Acouivg T00 R AAM Mooy Mo 11008
CD4503 89 LM3ITOCN 125 LM2a17TN 285 }5::%?: Hr [ree] 1200 Py 3900t RAM Memory Moo n e
CD4505 LM31ID/CN/H 88 CA3DI3T 229 309 Cia  PC40 e Rl ot Tt e A B
Lmata2H 175 CA3018T 1.89 Muse Compoier 8500 Base Pychougy 3900 Doim Fon Manager 1
LM317T 275 CA30T 249 Saow Bg™ 4200 EMecie Wrang 1500 lesmasry Contraden
LM3ITBCH/M 148 CA3023T 259 Corputer Dhexs 500 Auts Macrancs 1500 Drwng Contrater P
LM3TGNM 125 CAJ03ST 275 ros peon Hore Farce 1500 Pecoes ol Exremes 300 Pae Convom Pas
LM320K-XX* 145 CA3039T 1.49 PB-203A 900 ek

LMI20T-XX* 125 CA3D46T 129 PB20IA KL 12800

LM3I20H00 125 LM3OSIN 149 SINGLE BOARD COMPUTER SELECTION GUIDE

LhS2aK 495" CASDEON | 325 wan PISCEIISN  ACPPMCE  ENCLOMNE MMM PASCERSER  ACP PRIGE  ENGLOBNME
LM324N 125 CASOEON 325 SEM ICUNBUGT{]HS KiM-1 6502 A00 A 7985 SC-SBCI00 m 23900 WA
LI33gN 95 CA3082N 495 Y1 507 2800 AGSAEE AMGS G 390w
LM340K-xX* 149 LM30GSN 1.40 Cromemcs o] AR L) Cosmac Vo 1802 19900 Ine

LM340T-XX* 125 CA3I080N 129
LM340H20* 125  CA30D8IN 168

SPEAKIY

ACP’'S COMPUTER PRODUCTS & GADGETS

LM344H 195 CA3DB2N 168 ™
LM348N 185 CA08IN 199 DlGlTALKER You n’t believe QUARTZ LCD WATCH
LM3ISECN 98 CA3086N 129 wo.
Lm3soN Y49  CA3DBGN 278 sp&eﬂh Synthasis Sysbem e WITH SNOOZE ALARM
LM3I72N 155 CASD9EN 249 yo The locks and functions of the
LRV TS G N m:.'r;‘b':n.m Hechannel MOS inte- H E expensive models al an
LMITIN 375 cAIIT 248 i Sl il fuse e earbones... I afiordable price.
LIMIBOCN/N | 125 CAS140 2a5 chip (SPC) and speach ROM and when used NEW!
L:;;;' L ;‘-; %‘g“ 2 ‘g with axternal fdter, ampiiher, and speaker Fuuc;'lons
L 1 180T 1.4 producesa [} 4
LM3B6N 149 CA3ISON 195 speech inclucing the ratural slection and ® HDURS  ® MONTH
LMasTH 148 CA340IN &9 emphasis o the ooginal speech. Male, female, ® MINUTES  » DATE
LM3S0ON 185  MC3423N 149 and children’s voices can be synthesaed ® SKIERS & SECONDS o DAY
NES3IV/T 375 MCI460N 395 i = Al 2 sman silvert
HESSSY 30 SGISN 395 o e ® JOGGERS R e e Dot
NEssen B8 CADOON [ 350 « Desgned to be easiy intertaced to most . o ® SKATERS An Outstanding ACP Value
NESE1T 1895  LM3ISOON 59 popular meroprocessors ® CYCLERS
NES628 TS LM3ISOSN 140 # 256 possibie addressable axpressons OMNLY sz" .95
MESBSM/H 125  LM3IS0ON 98 » Male, femate, and children's voices You messt hear
NESBEHN 175  RCAIAIN 205 ® Maturad inflection and emphasis of orgnal
NESETV/H 150 RC4136N 140 speech s et ! LCD CALENDAR
NESG2N 275 RCAISIN 450 » Addresses 128k of ROM dwectly \ to befieve it
LMTOZH 299 RAC4194 435 » Comimu nr.;loa:‘wnn statac or clocked — CLOCK GEAR
LMTOONH 2 RAC4195 440 dynamic s
LMTI0NMH 88 ULN2DO) 125 ® TTL compatibia 4 AM/FM stereo SH" T KNOB
LM7IINH 38 ULN2003 150 S NCHOBUS Soompen sumounds and | Time and Date Digital
LMT158 185 SNTSASON &9 Display with Backlight
LMI23MH. 75 SHTSASIN 48 DIGITALKER™ DT1000. Seit contained b . Hills your body
for Night Use,
LMT33N/H 98  SNTS4SZN a9 board that - with just » speaker and » With'ssdnd 9 2 1
LMT3aN 115  SNTS453M 49 power supply - can ratthe off any deaired ® Full Fngar Grg "Ew.
LMT41CNH. 33 SNTS4S4N 48 combination of 144 words. £ 48K () No earplugs. e
MT41CN-14 19 SNTS401H B9 3 i U - e

TS i e e DIGITALKER™ DT1050. Chip sat for building g You wear it ® Time, Date. Saconds
LMTABN/H 39 SNTS493N B9 Dbahaniat Ik yoix.owm Svebumic Sesten S § LS 4 8 Eamy jmaned.

150 LMTEOCN 295 SNTS404N 89 National $79.00 x m sﬁ 595

MMBOCST 125 LM1310N 190 %m b J -

RETAIL STORES OPEN MON-SAT P.O. Box 17329 Iwvine, Calif. 92713 FOR INTERNATIONAL ORDERS:
STORE 1310“B" E. Edinger STORE 674 El Camino Real Direct Order Lines: (714) 558-8813 1310 E. Edinger (714) 953-0604
#1 Santa Ana, CA 92705 #2 Tustin, CA 92680 5 S Ana,CA92705 TWX:910-595-1565
Showrooms, Retail, Warehouse Specializing in Systems (800) 854-8230 or {8(}0’ 854-8241 antaAna.
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e RADIO-ELECTRONICS

4Kx16 MEMORY BOARD with 64 iC chips (2102)
in sockets. Super deal at $50 the complete board.

More CFR Spectaculars!!!

$29 AUTO SECURITY SYSTEM alarm system $7.00 . ASCII Parallel !nPUt .

: : o S-80 COMPATIBLE
SOUND GENERATOR IC $1.00ea  6/5.00 100% TR

SHUGART FLEX DISC DRIVE 5% inch 150.00

SHUGART FLEX DISC DRIVE 8 inch 200.00 Onl
PORTABLE ULTRASONIC ALARM 15.00 nly
MOTOROLA VIDEO MONITOR 12 inch 85.00 36590[]
MOTOROLA VIDEO MONITOR 9 inch 40.00

The above two monitors accept composite video signal
BALL VIDEO MONITOR 12 inch w/power supply50.00

sCompatible w/Printer Cable or Expansion Intérface  «Complete & Ready For Use

The above monitor requires comp video circuitry =Refurbished Sefectric Printer «BCD Type Element Included

- «Parallel Inpul. 15° Frame; 132 Cals. o Data Included
DATA STATION CONSOLE w/keyboard 9 inch = Upper & Lower Case Typewriter/Printer » Fully. Formed Characiers. Approx 15 CPS
monitor, power supply. Logic boards broken. $80 ARE 30300 for Moclpsp S e ackauingdPay: St RIba A SIS varec

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.
Made for computers. $35.00

This Month’s Specials

SHUGART 901 8" Floppy Disk Drive
Used, whole untested. Data & Schematics included. .. .., .2/%499.00

SHUGART SA400 5% Mini Floppy oam ey
Used, whole. untested. Data & Schematics included 4 2:"_529_9.00

CDC9400 (MF| BR-803) 8" Floppy Drive
Hard or Soft Sectored, Used, whole, untested Data & Schematic
reltsadonis . 27399, 00
Blig Shippen
12" VIDEO HONITOR Motorola #XM-351 g
B0x24 or 16x64 Display. Requires only Compesite Video input #nd
110/230 VAC, 50/60 Hz Tested. functional & guaranteed, Data

WALKY TALKIES Govt surplus used y 9“”‘;1‘;;’0’“:0‘;:;’;’“‘&‘1. e 195.00.
=i A Lif 4 I & id
condition. 47-55.4 mc range. With S ARl ICE sk f’."’vflm mti funcignal oo 0o
1 At dg rnmeeo Data & Schémalics included. : UU0es
schematics. Govt AN/PRC-6 and gua L 2. Q0%

$25 each 2 for S45. Ant. $5 each

ASCIlI KEYBOARD parallel $50
REDLEEDISE 7 s 10 for $1.00

MIN ORDER $10.00

Call For Our Bargain-Packed PERIPHERAL FLYER!! «

Prices Are Subject To Change On All llems

M CFR associates, Inc.

Shipping extra on all merchandise MAIL ORDERS: o G Lol % WAREHOUSE:
N N.H. I_lfl'\ |' ) ranile .
Meshna Inc., PO Box 62, E. Lynn, Mass. 01904 e 1 e Haverhill, Mass. 01830
. CIRCLE 15 ON FREE INFORMATION CARD CIRCLE 41 ON FREE INFORMATION CARD

211/ apple i plusJ COLOR

With 60K of
memory!

With the purchase of $

the APPLE ! : - ; . Switch from"APPLESOFT"to
sslectiromhe below : g 2 : INTEGER BASIC'"and back again.
5 7 - ki 4 & With DiscOperating System
Bases printer 5;359: Sis i Mg DOS3.3 run PASCAL program
g e, 4 without need fora PASCAL card.

ETEEEREEE]

.20 SNT7440N SNT4141N

SNT442N SNT4151N

SNT443N SNT4153N

SN7445N SNT74154N

2716 2kx8 9.95 22 SN7451N SN74155N

single ps 8 FOR 80.00 28 SN7454N SN74157N

gﬁg ;:'g Zig .35 SNT474N SNT4160N

T ik 8 49 SNT475N SNT4161N

74L5155 Lipiai s 29 SN7482N  1.05 SNT4163N

;:tglgg & . 29 SN7492N 50 SNT4164N

‘28 SNT7493N SN74165N

MSsL= APPLE EXPANSION KIT : SN7495N 60 SN74174N

= SN7496N 3 SN74175N

nLsied 16K MemoryAdd-On P B 29 SN74122N .39 SN74180N

7415165 INCCUDES ATt s onth, tiste, & SN74136N SN74181N
74LS170
7415174
74LS175

gitglgg MISCELLANEOUS ¢ REAL TIME CLOCK

it R R e
7415196 8038C 265 PROBE
741 5221 HEaseY 27 KIT

74L 5240

7415241 : BUY FIVE OR MORE FOR ....S16.95 each
Lot 9% reos CONCORD WE CARRY

74L5245

74L5253 95 Thar
74L5257 % SWITCHES
74L5258 !

s af COMPONENTS
74L 5279 ;

7L5283 ‘2

74L5293

i No"“Glitches”,Surges
5 s 1971 SOUTH STATE COLLEGE :
vy ANAHEIM, CALIF 92806 [l Or Interlergpoc
74LS368 VISA MASTERCHARGE o
74L5373 CHEC MO

g 2 B (714)937.0637 oroxie s Iy BB

RES ADD &

CIRCLE 36 ON FREE INFORMATION CARD



INTERNATIONAL ELECTRONICS UNLIMITED

IMMEDIATE DELIVERY OF QUALITY RESISTORS
CERAMIC CAPACITORS TTL 0% OFF ONs25.00 58 ' m
\pf 22pf Sepf 120pF 270pf .0047uf .030uf 15% OFF ON 550,00 METAL FILM RESISTORS, iir r
spf 27pf 68pf 150pf 390pf .00Tuf  .OMuf -050uf WETAL FIiM 1% total quntity ea pk-10 pk-25 pk-100 pk-250 "
7pf  33pf 82pf 180pf 470pf .0015uf .01Suf  .Tuf 7400 $.18 7464 .30 74155 .50 B RNGO (R.Oh= CRBEOFY) 1;4““ 1-999 $.25 1.00 2.00 7.50° 17.50
10pf 47pf 100pf 220pf 60Opf .0O03uf  .022uf 7401 .18 7465 .30 74156 .84 Low temp coef - SOppm. 1000- <20 .90 1.80° 7.00 16.25
1pf - .050uf luf 7400 (18 7470 .49 74157 .60 | C13mvdia x .3s5%iong :m,} T aliell e i
Total  EA. PK-10 PK-100  EA. PK-10 PK-100 AR el 2 LSl |EAEATL I B a a :°1ﬂt 2l e
1-1000 §.20 § .95 6.50 25 1.25 9.00 Joe gy el ey % u?.:!:o-(x;::::;9::'}_l::;r:.:en:‘o:’u{u:;c 5
1000- .20 .85 6.00 25 1.0 8.00 G R e it T
CERAMIC CAPACITOR KIT it S Tl it R Standore | meta] film values from 10 ohm to 1w 1/4 wtt
CK-c2 Sea. of the above values $11.50 7409, .27 7481 .58 74166 .86 10.0 12.1 14.7 17.8 22.6 27.4 3.7 4.2 487 59.0 7.5 887
CK-c3 10ea. of the above values 20.50 7410 .12 7485 .50 74170 1.50 102 72.4 15.0 18.2 2).2 28.0 3.0 41,2 49.9 £0.4 3.2 50.9
15 24 7486 42 4173 .28 10.5 12.7 15.4 187 237 28.7 348 422 51,1 61.9 75.0 53]
i w nm o WA TE| SRS e e g2 08 Al g Be
2 H 34 : : A i K 2 1 i 1 i
POLYESTER FILM CAPACITORS - 100V ¥ jox TALESE0RIA00 RS L a1 D 13 103 137 16.6 20.0 25,5 30.9 37.4 45.3 54.9 66.5 &.5
A. PK-10 PK-100 EA. PK-10° PK-100 e L o 1175 14.0 16.9 20.5 26.1 31.6 38.3 46,4 56.2 68.1 8A.5
.00luf $.35 .95  6.50 .033uf $.20 1.00 10.00 4% .35 7493 .35 74180 .38 1.8 14.3 17,4 22,1 26.7 32.4 39.2 47.5 57.6 69.8 86.6
.0015uf .15 .95 7.50 .047uf .20 1.15 10.50 7427 .25 7498 .50 74181 1B snd pultilplesiebaliatuthesabase yul las ko] 2 1
gggg:r .15 .95 ;gg .068uf .25 1.30 12.00 Mo 2 s Lk g fie..10,0, 1700 (1:0k 10,0k 100K 1M Heze
: P65 ; uf 230 175 13.50 7432 .20 7496 35 74 - METAL FILM RES
.00470f .15 .95  7.50 .15uf .35 2.25' 14.00 LEL S R T ot LR
.0068uf .15 .95  7.50 .220f .40 2.55 20.00 A S AL e D | A I FEAT UM e RRE 0 Rt o0 PRI 100 BRDO
J0luf .15 .85 © 7.50 .3uf .45 2.75 25.00 T 0 TN B AR m | s (o) ymate ot N3 U9 5% TG 5
J015uf .15 .95  7.50 .47uf .50 3.50 ©30.00 jage S35 qaizy 39 aise as | Lowise coel T S0memite |l oo 20 lgs 340 6.5 30000
J022uf. .15 . .95 7.50 7443 .55 74125 .50 74195 .69 0 Coio handed 9 Y1 o000~ .20, .B0' 3.10 6.00 27.50
TOTAL QTY. 1000 pcs. -10%, 5000 pcs. -15% 7444 .60 74126 .50 74196 .80 10 of wore resistors - not individually packaged -
T84S (50 74132 .75 74197 .75 mixed - specify any assorteent of values §.75ea
POLYESTER CAPACITOR KIT ;:ss .ga 74181 .35 ;-ﬂlgg :.40 2 t ] m o
48 .55 74145 .50 74 .25 YALUES STOKED [ohas w
5 pa of the above values $14.95 7450 .18 74148 1.25 745200 3.7% 10.0 27.4° 75.0. 348 1.74K 31.6K 54.9K 140K 324K
7451 .22 7R150 1.35 74279 .65 10.2 28.7 78.7 402 1.87% 5 36!( li ]lt i‘i.DK 2.4k 57.6K 147k 332k
7453 .18 74151 .50 ”2 g?-; g;; :;2 ;-ggt g.;zt {H! ;;,5: 33.2¢ 604K 150K 348K
i + 7454 .18 74153 .35 i . i LDSE S.TEK 12.1K 22,1k 3A.BK G4.9K 158K
TANTALUM CAPACITORS  solid dipped = 20% Jigo p 7eved 1es 11 33 100 493 220K 6104k 124K 22.6K 6.5 681k 166k ausk
10 10 10 iy S 100 04 S 2 AR R ki S12 L Res TR R RS 69sak AL 0w
i E 9 49k 6.BIX 130k 237K 19.28 TS
(uf/35Y. 300 .25 4.7uf/16V .38 .30 22uf/16V .50 .40 | 8000 (Signetice) | . ) e @iz 127 718 2.MK 7.0S€ 133K 2.3 40.2¢ B Sl
.22uf/35Y .30 .25 4.Tuf/25Y .45 .35 22uf/35Y « .60 .55 : i ) 15.0 43.2 137 750 2.87% 7.50Kk 14.0% 24.9¢ 41.2k 82.5K 200K ?s:
.33uf/35V .30 .25 6.Buf/6Y .35 .28 33uf/6¥ .55 45 | oo coiie 162 453 150 03 300K BI2SK 147K 255K 432K 90,9k 208k 1
Tuf/20V .30 .25 6.8uf/16v .45 .39 33uf/10V .60 .50 9601 .25 9602 .29 17.4 47,5 165 .00k 3.16K B.66k 15.06 26.1k 45.3k" 953k 210k
1.5uf/20¥ .30 .25 10uf/20v .42 .35 ATuf/sV .60 .50 18.2 49,8 191 J.02R 3.32K 5.09K 5.4k 26.7K 46.AK 100K 221X
2.2uf/20V .35 .25 15uf/6V .42 .35 AJuf/1SY .65 .58 el Bl e R s el e el e
. - 20k 4, 76K 16. i i 10K 24
2.2uf/35V .38 .28 15uf/20v .50 .40 SGuf/EV .85 .75 | CMQs§ 10 OFFONSIS00 | 2200 804 22 V7K 4153 10.0F 1245 S8.7% 439K Dok oeek
3.3uf/35V .40 .30 TANTALUM CAPACITOR ASST. 15% OFF ON $50.00 g‘lg 64,9 249 LJ?K l.;‘;x }g.?: 18.2K 29.4K S51.1K 121Kk 287k
Bt Gl b e $37.50 s 9 B8.1 300 1.47K ALBTE 105K 19.1% 3001k 52.3K 130F  Pg4r
4000 Series CMDS 26.1 .71.5 316 1.60K 4.99K 10.7k 20.0K 30.9% S3.6K 1376 301K
4000 $.25 4020 .14 4050 .45 . FILM
ELECTROLYTIC CAPACITORS - axial 400] .39 402) .95 40s] .15 CARSON SO
15 10-39 100 19 10-3% 100- :ﬁ ;E :g§§ ?é :gﬁ ;3 Tk PRICING.  1/4 8 1/2 Watt
! . . CARBON FILM 5% = = =
G716y e Sz e SRR 0y 4007 .33 4024 .75 4071 .29 1/4watt (R.Ohm R25) Fotaliatant] vy s ON B0 pRe 001000
WANES I e ie eedsay EeL S :gg 3: :ggg .22 a7z .39 .095"dia X .250%Tong (body) 1opp }g 'ag ?g 15.00
u 5 (12 upasy i ; ; . - ] o : 3 + '
ity ad i IRy hia el e 4010 45 4028 :g :g;; jg 1/2watt (R.Ohm RSO v 5000- L0 G300 170 14.50
DA G ol by mp e e W11 45 K00 49 k0Bl .39 Vg8 1atas X as4Tioqantbec) a1 t0u B ulo S S5 PETLss 13100
;'_;:,;gm 16 i f;g 12::;,2: lg :,: _,'; 4012 .25 &035 L - 25 or more resistors - not indiVidually packaged -
:.3;;:91 _1; :a- 5: ;;n.;;u 1 oa e 4013 .59° 4040 7.15 4518 1.25 mixed - -specify any assortsent of values $.0dea
. ) ; : 120u/ i A ]
73 S S E :;ggnii 3 o R 1‘315 :Zé prol 5 :ggg o VALUES STOCKED (ohes!
L ; : : x 2
Tl His a3 cr etauiaoy ritel e e 4016 .64 4043 .85 4501 .59 5 3.9 16.88 300 1.2k S.1K 226 91K 390K 1.6M °6.2M
Tou/150Y 11 Tt 14 4017 1.08 4046 1.69 1.0 4.3 18 75 330 1.3 56K 24K 00K 430K NoBM *E.BM
078 .95 4049 .45 1.1 47,20 82 360 1.5K 6.2K 27k 110k 'AT0R 210N *7.5M
= .2 5.1 22 9 3932 1.6k 6.8% 30K :20; ;éu: 2.2M B.2M
' OF 1.3 5.6 24 100 1.8k 7.5E 33K 1306 SEOK 2.4M 51N
SOCKETS — vow reosiLz, soLoes Tail LINEAR CIRCUITS lo%m‘t- OIN323.00 1.5 6.2 27 110 470 2.06 8.2K 36K 150K 620K 2.7M *10M
15% OFF ON $50.00 1.6 5_? gg :?13 510 2,26 ?&r igx ggn 680K 3.0 *11M
BT 560 2.4K K 180K 750K 3.3H *1M
go e 100 LHEooN .53 o 82 150 620 2.7% 11K ATk 200K 20K -
8 pin .20 .18 pk-10 .16ea (300K S .30 L:‘;‘ss” 139 B B D L I Sk a0e e o
- 14 pin .25 .21 pk-10 .19 LM3010H 2 LM566H 1.69 2.4 10 43 180 750 33K 13 S6K 240K 1.0M AW (*)/2w
1 16 pin .26: .22 pk-10 .20 MA02H 28 LMS66CN 1.45 2:7 11 47 200 820 3.6k 15Kk 62K 270K 1.1M 4.TM  enly)
) 18 pin .32 .28 pk-B .26 tmm“ e LMS67CN 1.19 .0 12 51 220 910 3.9k 16K 6B J0OK 1M 5N b
24 pin .48 .45 pk-3 .38 wH3oTen 32 Hos a2 AR P o e
28 pin .65 .60 pk-3 .55 LM307H 10 LM7Q3CH 39 ' )
40 pin .75 .70 pk-2 .63 M30scH .45 t"m’gg: H
LM309H 1.05 " POWER SUPPLY KIT
LM710N .45
LM309K 1.15
TRANSISTORS LH3T0CH ‘15 LM71IN .35 S8y, Mize LEEN ;
2WII04 NPN TO-92 S5.25ea 10/51.85 25/53.25 100/512.00 LM310H 75 Li7Z3H -39 : 11320 cF Tranatbinee, 10
243906 PNP T0-92 5.25ea 10/51.65 25/53.25 100/$12.00 LM3TIEN .39 LM723N -49 ot et i
2N22728 NPN T0-18 §.&5es 10/53.50 25/58.00 100/529.50 - LM733H 45 b A e e b L
LM318CN 1.45 LM739N .45 PARTS (I NCLUDED
LM319N 1.20 LM741CH .29 Transfoenes - 517 50
L"320K—5 'gs LH}I‘] 29 13 _l(vu atars ea a2
DIODES LM320K-5.2 .95 LN7&1CH 45 Catodes 10- 16.00
IN4148 (1M514) 400mw 15,/51.00 100/55.00 1000/540.00 LM320k-15 .95 LM74TH 79 it S .
164001 0PIV 12/51:00 100/57.00 1000/560.00 i LM74TN 69 g 25+ 15.00
IN&0O7 1000PTY 10/51,25 100/511.80 10007 $10.00 LM3z2h T‘l‘g LM74BCN .25 + shippin
e e LM1310K 2.50 pping
= LM14714N .35
VOLTAGE REQULATORS 10% OFF ON $15.00 t:g:g:-g gg , LM1456CN 1.29
- . & -
15% OFF ON $50.00 TR e t:}:ggg" '{;3 CRYSTAL CONTROLLED TIME BASE KIT
LM320T-5 Negative 5 V reg (7905) 1.19 LM340K-15 95 LM1 800N 2'40
LM320T-12 Negative 12 ¥ reg %?912 1.19 LM340K-24 95 ULN2208 ‘19 Produces accurate Thz, 10hz and 02 Sutputs-—-
LHa2ai-157 Negative 15 ¢ reg (7918 ) 70N .95 ULN2209 79 L e Tl
1 5 ; i ; venc:
LM340T-5 Positive 5 V reg (7805) 1.19 LM372H 1.25 CAZ04EN 1,29 Qutput may se tuned witn & frecuency caunter for
LM340T-8  Positive B V reg (7808) 1.19 LM37ECH 0 CA30BIN 1.25 increased accuracy. A1l outputs are buffered.
LM340T-12 Positive 12 V reg (7812 1.19 Gl S CAI082N 125 :: it ;u]ucl‘;anqc is s.:a'm;. Low power
= i . 5 irement permits the
LM340T-15 Positive 15 ¥ reg (7815 1.19 tH]&oéN & LM39008 ‘85 Cliiramns purnicsione s lofis: 7:::5::32"
LHI8IN 1.75 LM7524N W45 ::ﬁ‘cl“ﬁoi;“"‘“‘ board is :ur,n:a-:: Fi
F Harmon
DISCRETELED'S  QilF—— vy 178 sz s i L w el A
3 . JARTS INCLUDED
; Digecx oo tom 37 S diviar
fer
Juug0 LED (M3B7CH 79 154500 -3 22018 cunter $15.50ea
,20"d1a, diffused 1.79 T5451CN -35 1-120f var. cap ) 10-24 13.75
Red, Clear or Wnite 10/$1.00 25/52.00 100/$R.00 NES46A 2 75452CH .35 tof can e
s Green or Yellow 7/$1200 25/52.85 100/59.75 NESS0A l:g 545 aCH 35 ifian 25- 12.50ea
UBMINITURE LED LM555CN G G 2-10lisha res
_125%d1a, diffused LM556N .73 ;g:;:ﬁ" fé ‘tmr;.v“"
Red or C1 10/51.00 25/$2.00 100/58.00 . 1.579%4 "z crystal
Graen oF Yelio 7/51.00 25/52.85 100/39.75 LMZ60N 2.95 758928 .88 P seard (1 5,87 13"
payment by check, M.0., UPS/COD, M/C or VISA. Add 51,25 for INTERNATIONAL ELECTRONICS UNLIMITED
shipping/handling in U 5, Canada and Mexico. Additional charge 4 3 &
for UPS COD or BLUE LABLE. Other Countries S| 25 + 5% of order 435 First St Suite 19 )
total. California residents add sales tax. Minimum order $10.00 . SoIvang, Ca 93463
SCHOOLS AND GOVERNMENT ORDERS ACCEPTED ON OFFICIAL 805-688-2747

FLRC HASE QORIDERS
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@ RADIO-ELECTRONICS

100 W CLASS A
POWER AMP KIT

Dynamic Bias Class “A'" circuit design makes this
unit unique in its class. Crystal clear, 100 watts
power output will satisfy the most picky fans. A per-
fect combination with the TA-1020 low T.I.M. ste-
reo pre-amp.
Specifications: )
= Qutput power: 100W RMS into 8-ohm

125W RMS into 4-chm
= Frequency response: 10Hz - 100 KHz
T.H.D.: less than 0.008%
S/N ratio: better than 80dB
Input sensitivity: 1V max.
Power supply: *-40V @ 5 amp

TA-1000 KIT
$51.95

Power
transformer
$18.00 each

REGULATED VARIABLE
D.C. POWER SUPPLY KIT

Uses UA723 |.C. and 2N3055 power lransistor as
regulator. Output voiltages can be adjusted from O~30V
al an internal resistance of less than 0.005 ohm; ripple
and noise less than 1 MV, with bulll on board LED and
audible overload indicator. Kil comes with P.C. board; all
elecironic components, transformer; connectors; 2 panel
meters for voltage and amp; a professional look metal
cabinet and instructions.

Model TR-B8A D5V D.C. 3 amp

Mode! TR-88B 0~30V D.C. 2 amp

$59.50 %
per kit

,@“ WHISTLE ACTIVATED

SWITCH BOARD
All boards are pre-assembled and tested. Your whistle to
its FET condenser microphone from a distance, as far as
30 feel away (sensilivity can be easily adjusted) will
Lurn the switch on, then latched you whislle to it again
then it furns off. Ideal for remote conlrol loys, electrical
appliance such as lights, coffee pols, TV, Hi-Fl, radio or
other projects. Unit wu’llaun 9V D.C.

t%‘?@ﬁ; Model 968

MARK IV 15 STEPS
LED POWER LEVEL
INDICATOR KIT

This new stereo level indicator kit consists of 36 4-
color LED (15 per channel) to indicate the sound
level output of your amplifier from —36dB ~ <-3dB.
Comes with a well-designed silk screen printed plas-
tic panel and has a selector switch to allow floating
or gradual output indicating. Power supply is 6~
12V D.C. with THG on board input sensitivity con-
trols. This unit can work with any amplifier from 1W
fo 200W!

Kit includes 70 pcs. driver transistors, 38 pes.
matched 4-color LED, all other electronic compon-

PC d and front panel.

MARK IV KIT §31.50

DIGITAL AUTO
SECURITY SYSTEM

4 DIGITS
PERSONAL CODE!!
SPECIAL $19.95

= proximity triggere
« voltage triggered
= mechanically triggered

This alarm protecls you and itselfl Entering pro-
tected area will set it off, sounding your car horn
or siren you add. Any change in voltage will also
trigger the alarm into action. |f cables within pas-
senger compartment are cut, the unit protects itsell
by sounding the alarm. 3-WAY PROTECTION!

All units factory bled and tested — Not a kit!

MARK V 15 STEPS
LED POWER OUTPUT
INDICATOR KIT

All lunctions 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.

$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 a
standard level even the battery supply
drops to a certain low voltage.
= 9”7 6W cool/daylight miniature fluores-
cent tube.
* 8 x 1.5V UM-1 (size D) dry cell battery.
- Easy sliding door for changing batteries.
S10.50 EA Stainless reflector with wide angle in-
£ creasing lumination of the lantern.

SANYO HYBRID AUDIO
POWER AMPLIFIER I.C.

Typical ratings
Operating case temp. 85°C.,
T.H.D. = 05% {= 20~ 20KHZ
Input resistance Po = 0.1W 30K
Power band width 20HZ ~20KHZ
Freq. response 10HZ ~~100KHZ
Qutpul resistance =
With built in protection circuit
All units come with dala sheel.
QUTPUT (W) SUPPLY VOLTAGE PRICE
10W-+10W Stereo£16V D.C. $14.50
15W-15W Slereo+20V D.C.
20W+20W Stereo+22V D.C.
23 WATTS +23V D.C.
30 WATTS +22V D.C.
50 WATTS +35vV D.C.
KO70 70 WATTS +42v D.C.
STK1050100 WATTS +50v D.C.

$4.50 each
SUB MINI SIZE FET
CONDENSER MICROPHONE

Specification:

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 I11I
= 9 Steps 4 Colors

LED VU

Stereo level indicator kit with arc-shape display
panel!!! This Mark |11 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 11l in-
dicator is applicable to 1 watt - 200 walts 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

30W - 30W STEREO

HYERID AMPLIFIER KIT
It works in 12V DC as well! Kit includes 1 PC SANYO
STK-043 stereo power amp. |C LM 1458 as pre amp,
all other electronic parts, PC Board, all control
pots and special heat
sink for hybrid. Power
transformer not |
cluded. It produces ultra
hi-fi output up to 60
watts (30 watts per
channel) yet gives out
less than 0.1% total har-
monic distortion between
100Mz and 10KHz,

5W AUDIO AMP KIT
2 LM 380 with Volume Control
“ Power Suply 6 18V DC

ONLY $6.00 EACH

PROFESSIONAL FM

WIRELESS MICROPHONE
TECT model WEM-16is 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 ﬂ
FOR DECODER BUILDERS

Pre-Drilled PC Board

Tolriod Colls (Set of 4)

Multi Turn Trim-Pots 10K ohm
Trimmer Capacitor 6-35pF
MC1358 $ 2.50
MC1350 $ 2.00
MC1330 $ 350 LM340T-15
NESE5

sel antenna transformer. Please call for price.

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

PROFESSIONAL

PANEL METERS

A. 0-50UA

B. 0-30vVDC

C. 0-50vVDC

D. 0-3ADC

E.-0-100VDC  9.00 ea.
All meters white face with black
scales. Plastic cover.

Tue MU-52E

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.

{303 0.5” LED
ALARM CLOCK MODULE
ASSEMBLED! NOT A KIT!

Features: * 4 digits 0.5" LED Displays ® 12 hours
real time format ® 24 hours alarm audio output
* 59 min. countdown timer ® 10 min. snooze control.

Ko vathi MR ONLY $7.00 EACH

s B | SPECIAL TRANSFORMER
'E’US FOR CLOCK

52.50

»
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NIC1200 (12 hr) $24.50 EA,
SANYO UHF

NIC2400 (24 hr) $26.50 EA
VARACTOR TUNER
For UHF CH 14 ~83
Tuning voltage + 1V~ 28V/D.C. Input impedance 75
OHM. L.F. band widlh 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 |.F. = 62.5 MHZ

All units are brand new
from Sanyo.

MODEL 115-B-405A
$35.00 EACH




FLUORESCENT LIGHT

DRIVER KIT
12V DC POWERED

Lights up 8 ~~15 Watt Fluo-
rescent Light Tubes. Ideal
for camper, outdoor, auto or
boat. Kit includes high volt-
age coil, power fransistor,
1 heat sink, all other electro-
With Case Only nic parts and PC Board, light
$6.50 Per Kit tube not included!

SUPER FM WIRELESS
MIC KIT — MARK IlI

This new designed circuit uses high

FEQ. FET transistors with 2 stages

pre amp. Transmits FM Range (B8-

120 MHz) up to 2 blocks away and

’ with the ultra sensitive condenser

microphone that comes with the kit,

= allows you to pick up any sound

within 15 ft. away! Kit includes all

FMC-105  electronic parts, OSC coils, and P.C.
$11.50 PER KIT Board. Power supply 9V D.C.

BATTERIES

PK/§10.00 NICKEL CADMIUM
2 PKS/§19.00 - BATTERY
ILLUSTRATED @ PACK
LESS COVER J ‘D' SIZE

Output: 3.6 Volts @ 3.0 Amp/Hour. Consists of three each
1.2 Voit *'D'" 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.

PRESS-A-LIGHT SELF

GENFRATED FLASHLIGHT
EXCLUSIVE!l $3.95 ea  Never worry about battery,
Model F-179  because it has none! Easy

to carry in pocket and handy

to use. |deal for emergency

~ light. It generates its own

electricity by squeezing grip

lever. Put one in your car,

boat, camper or home. You

may need it some time!

“C' SIZE BATTERY PACK

) 10 C size ni-cd battery in dng pack,
gives out 12,5V D.C. 1.8 amp per
hour. All fresh code, pull-out from
movie cameras. Can be disconnec-
ed to use as single c cells. Hard
to find $15.00 per pack of 10 batteries

NI-CD BATTERY SALE

12V Pack 450 MZ/HR Size 3" x 1" x 2"
$8.00 PER PACK
4 AA Pack 450 MA/HR
$3.50 PER PACK

All above batteries are used bul lale date
code and we guarantee to 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

i circuits.
KIT FORM
$8.75 EA.

“FISHER” 30 WATT
STEREO AMP

MAIN AMP (15W x 2)

Kit includes 2 pcs. Fisher PA

301 Hybrid IC all electronic parts

with PC Board. Power supply =

'LBVd DC h{FJ?IT-; Ti;lrc!udeg[!’,ﬂ P‘?.fwlﬂ
Super Bu and wit o . Volt-

Only $18.580 408 Gain 33dB. 20Hz - 20KHz.

SPACE WAR SOUND
GENERATOR BOARD

& Brand new preassembled module

« for a loy factory. The board gives
/‘a: out 6 different selectable space
1 sound with LED light effect. Sounds
include UFQ lake-off, space gun blast, wave, and space
chime. 7 LED on the board will work with the sound.
Requires 9V baltery to operate. Speaker nol included.
SPECIAL $3.99 EACH SPEAKER $1.25 EACH

ELECTRONIC PIEZO
BEEP BUZZER

Unique surplus %" Dia. piezo ceramic
disc on circuit board gives a dislinct
high freq. buzz. Unit contains an L.C., 2
caps, b resislors and is already preas-
sembled. Reguues 9V battery looperate.
SPECIAL 2 FOR $2.99

2 BIT COUNTER, WARBLE
PULSE ALARM BOARD

This new assembly easily converts
lo a counter, stop watch, warble
and pulse alarm generalor by add-
ing a few companents. We supply
the data and typical applicalions.
Requires 9V battery to operate.
SPECIAL 2 FOR $1.99

GELCELLG6VSAMP/HR
SEALED LEAD ACID
RECHARGEABLE
BATTERY

Sealed construction permits this battery
{o be operated In any posilion. Recharge
rate 2,15 amp max. for 14-16 hours. All
brand new. Limited quantities. Size of
batlery 4% x 23" x 512",

$16.50 each

ELECTRONIC PIN BALL

MACHINE
That sounds and plays like the
real thing. All units are brand
new bul without the case Func-
tions of the game include double
flipper control, kicker control, 1-
4 players, 3 speed ball control,
lilt switch, aulomatic score, exira
bonus cave and many more. All
solid state with LED panel, no
maving parts. Requires 9V bal-
lery to operate, speaker nol
included.

A perfect gift for yourse!f or friends
SPECIAL $8.99 EACH
SPEAKER $1.25 EACH

ULTRASONIC
3 ’ﬁﬁ. swn'cu KIT

Kit includes the Uura 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. $15.50

COMPLETE TIME MODULE

0.3" digits LCD Clock Module with month

and date, hour, minute and seconds. As

549 well as stop watch function!! Battery
and back up light is with the module,

Size of the module is 1" dia. Ideal for

use in auto panel. computer, instrument

and many others! $8.95 EACH

PUSH-BUTTON SWITCH
N/Open Contact
s Color: Red, \Hh;te. Blue, Green, Black

. /$1.00
/ N/Close also Available
50¢ each
LARGE QTY. AVAILABLE

5 HEAVY DUTY
T CLIP LEADS

)~ 10 pairs — § colors Alligator clips on a
22" long lead. |deal for any testing.
§2.20/pack

SOUND ACTIVATED SWITCH

All parts completed on a PC Board
SCR will turn on relay, buzzer er
trigger other circuit for 2 - 10 sec.
(adjustable), Ideal for use as door
alarm, sound controlled  foys and
many other projects. Supply vollage
45V 9V D.C. 2 for $3.00

REGULATED DUAL

VOLTAGE SUPPLY KIT
4 30V DC 800 MA adjustable, fully requlated
by Fairchild 78MG and 79MG voltage regulator |.C.
- Kit includes all electro-
oy nic parts, filter capaci-
i tors, 1.C., heat sinks
and P.C. board,

$12.50 PER KIT

AA SIZE NI-CD SPECIAL SALE

FOR $6.00
RECHARGEABLE BATTERIES
LIMITED QUANTITY AVAILABLE

SUB MINIATURE
TOGGLE SWITCH
6 AMP 125V A.C.

SPOT

SPDT MOMENTARY

DPDT

DPOT MOMENTARY

DPDT (CENTER OFF)

30T

3PDT (CENTER OFF)

4P0T 2.

4PDT (CENTER OFF) $3.80

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

Unigue 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.

2for $2.20 e

BIPOLAR LED RED/GREEN

2 colors in one LED, green and red, changes color
when reverse voltage suoplv. Amazing!
2 FOR $2.20

ELECTRONIC SWITCH KIT

CONDENSER TYPE
Touch On Touch Off
uses 7473 |.C. and

12V relay :
$5.50 each "i

1 WATT AUDIO AMP/

All parts are pre-assembled on a 5 :

mini PC Board. Supply Voltage 6
9V D.C. SPECIAL PRICE $1.95 ea.

LOW TIM DC STEREO
PRE-AMP KIT TA-10 20
Incorporates brand-new D.C. desq:n that gives a
frequency response from OHz — 100KHz —0.5dB!
Added features like tone defeat and loudness control
let you tailor your own frequency supplies to eli-

minate power fluctuation!
Specifications: + T.H.D. less than .005% -+ T.L.M.
less than .005% - Frequen sponse: DC to 100KHz
=+0.5dB « RIAA deviati .2dB - 5/N ratio: bet-
ter than 70dB - Sensitivity: Phono 2MV 47K/Aux.
100MV 100K = Output level: 1.3V « Max. output: 15V
= Tone control: bass +10dB SUHz!trehIe =10dB
15Hz » Power supply: 24 D.C.
it comes with regulated power supp Y, aII you need
is a 48V C.T. transformer @ 0:5A .
DMLY $44.50 <
X'former

$4.50 ea.

SOLID STATE
ELECTRONIC BUZZER

Mini size 17 x 3" x 3"
Suuplx voltage 1.5V - 12V
|deal for Alarm or Tone Indicator

\Vb FORMULA INTERNATIONAL INC. s

m Send $1.00
under s For Detaied

N

nimum
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ELECTRONICS

P.0. Box 4430E
Santa Clara, CA 95054
Will calls: 2322 Walsh Ave.
(408) 988-1640 TWX 910-338-2139

Same day shipmenl. First line parts only. Factory tested.
Guaranteed money back. Quality IC's and other compo-

INTEGRATED CIRCUITS

T4L309 TTL MOLMEMORY RAM
1R S0 T TR T )

Linear CMCIS and 7400
complete lines in stock.

BEISALSEBEUEEES

Send for catalog. 0 wan 5t

Modem Kit $60.00

State of the art, orig., answer. No tuning neces-
sary. 103 compatible 300 baud. Inexpensive
acoustic coupler plans included. Bd. only $17.00

Z80 Microcomputer

16 bit I/O, 2 MHz clock, 2K RAM. ROM Bread-
board space. Excellent for control. Bare Board
$28.50. Full Kit $99.00. Monitor $20.00. Power
Supply Kit $35.00. Tiny Basic $30.00
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Video Modulator Kit $9.95
Convert TV set into a high quality monitor w/o
affecting usage. Comp. kit w/ull instruc.

Multi-volt Cnmg:uler Power Supply
Bv 5amp, =18v .5 amp, 5v 1.5amp, —5v
.5 amp, 12v .5 amp, — 12v option. =5v, =12v
are regulated. Basic Kit $29.95. Kit with chassis
and all hardware $43.95. Add $4.00 shipping. Kit
of hardware $14.00. Woodgrain case $10.00.
$1.50 shipping.

RCA Cosmac 1802 Super Elf Computer Kit $106.95

The Quest Super Elf is the right choice for
the person who has a need to learn more
about computers, from an understanding
of the hardware and how it goes together
to beginning programming with machine
language on up through basic.
Tremendous Value

The Super Elf is a tremendous value as it
combines video, digital displays, LED dis-
plays, and music, all on a single board for
$106.95. Its unique ability for single step
debugging, display of state and mode of
the computer and display of addressing as
an inexpensive option gives it an “easy to
use'" capability not available anywhere at
the price.

Inexpensive Expansion

The Super EIf expansion capability is
virtually unlimited and you can do it inex-
pensively one step at a time. Expansion
includes cassette interface, additional
memory, color video, Basic, ASCIl key-
board, printer, floppy, S-100 bus, R5232,
etc.

Strong Software Support
The Super EIf comes complete with power

supply and detailed 127 page instruction
manual which includes over 40 pages of

60 Hz Crystal Time Base Kit $4.40
Converts digital clocks from AC line frequency
to crystal time base. Outstanding accuracy
Rockwell AIM 65 Computer

4K version $450.00

software, including a series of lessons to
help get you started and a music program
and graphics target game. Many schools
and universities are using the Super Elf as
acourse of study. OEM's use it for training
and R&D. A monthly newsletter, Quest-
data is devoted exclusively to software for
the Super Eif and there are many software
books available at low cost. You can do a
tremendous amount with the software
available and there is more coming every
day. Of course, you can do your own
programming which is fun and very
rewarding.

Free 14 Page Brochure

Send or call for a free brochure on all
details and pricing of the Super Elf and its
expansion. We will get it right out to you!

Ohio Scientific Computer Products
CIP Series 2 $459.00

with monitor/TV. combo ~ §599.00
CIPMF Series 2  $1225.00

with monitor TV/combo  $1349.00

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax.
$10.00 min. BankAmericard and Master Charge accepted. $1.00 insurance optional.
Postage: Add 5%. C.0.D. $10.00 min. order

FREE: Send for your copy of our NEW 1980
QUEST CATALOG. Include 48¢ stamp.
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JUMBO PAR JIICH’S

Buy 1 Jumbo Pak Get 2nd for 1 Penny More!

PENNY
SALE
PLUS*

8- ltﬁV.RC NEONS. NE-2 type lamps wiresistor-Amber lens, (#6793) 299 3 25-5LIDE SWITCHES, various shapes, sizes, and lypes (#2726). . 299
_ B-53VAC NEONS, Asst. types, styles, & leads for panel mt (# 6794) 299 16 for $3__ 50-TRANSISTOR ELECTROLYTICS, epoxy encapsulated, asst, values, (w2747) 299
f BO-ASST. MINI SOCKETS. Incl. screw bayonelt, & snap-in lypes (#6783) 299 120 for 53 175-HALF WATTERS, 100%. color-coded resistors, asst. values, (#3046). b 289
_ 5-JUMBO SWITCH BANK. 3-DPDT & one-6PDT, ganged wirellector button (#6814) 2.9 10 for §3 _ 20-SLIDE VOLUME CONTROLS, various values & types, for Hi-Fi, etc. 11305?: 29
I 25-MICRO SWITCHES, Asst. SPST & SPOT raled 125V & 5A, spade terminals (# 6815) 289 50 for 53 50-UPRIGHT ELECTROS, 100%, assoried values & voltages, marked, l!EZEIi} 2809
l 4-10A BAR TOGGLES, Asst. SPST & DPDT wilong chrome handies, eyelel terminals :n‘:mﬁ! 299 8 dor 53 30-PANEL SWITCHES, assorted rotary, micro, slide, etc, (#5629) . . 299
—— 10-QUAD PHONO JACKS, 4 RCA |acks on 2 x 1%" Bakelite strip, :-smb . 299 20 for 53— 20-PAIRS-RCA PLUGS & JACKS, popular for Hi-Fi, speakers, etc. (#6630) . 2.99
! 125-POLYSTYRENE CAPS, assorted lypes, styles & sizes, all good, (# j Yrid 299 250 for 60-IN914 SWITCHING DIODES, 4 nsec. axial, qlus unlested, (#6632) .. .. ............. 299
— 50-POWER TAB TRANSISTORS, plastic NPN, T0-220, asst. types, untestod [!?‘25 ....... 299 100 for 4-2N3055 NPN TRANSISTORS, 115 watts, 15 amps, T0-3, 100% material, (#6633) , 259
24-SKINNY TRIM POTS, muiti & single turn, asst, values & lypes, (# £285) cee... 298 48 for S3_ S0-THERMISTORS, various types & styles, neg. coefficient, 100% (# 4089) . 299
LONG LEAD DISCS. prime, marked caps, assorted material, (#2598 ... 299 150 for _30-INSTRUM£NI KNOBS, for half round shafts, some w/pointers, (# 5498) A ]
Ls, 7400 series, incl. gates, llip-flops, elc. untested, (#6226) .., .. 289 100 for $3__ 5-LINE CORDS, heavy-duty, 18 gauge, &', molded plug, 2-cond. (#6499) ... ... 299
1 ong, far doors, windows, elc. (#6253) . .. 299 10 for 53— 20-2N3055 HOBBY TRANSISTORS, manuf. fallout, TO-3, U-test, (#6624). A ]
, make your own pc sockets, (# 6255) .. 299 350 for 53 100-DTL IC's, rlmttv dual JK flip tiops, marked, 100% prime, (#6444) . .29
MINI POTS, pc style, single turn, assaried values, (#3345) 299 100 for $3_ 35-STEREO INDICATORS, tiny red 1.5V hulbs for Hi-Fi replacement, (#6244) . .. 299
—_ 15-JUMBO RED LEDS, 3V 10 mA, 100% good material, red dome ] 299 30 lor 25-PLASTIC POWERS, 25 watt, npn & pnp, 50-200 bvcba, T0-220, (#6237) . 269
—_ 2-S0UND TRIGGERS, sound activated amp, SCR triggered, on 3" Imru [!3625i 29 4 for 9-DIGIT READOUTS, flat pak wibubble mag. .1207 high, 14 pin, (# 5558) : 299
—_ 40-TRANSISTOR SOCKETS, assortment may include; T0-19,5,66,3,81c. (w3845) 299 80 for 400-PREFORMED '4 WATTERS, assorted values, precut for PC appl. (#6622) .. .. 298
_____ 75-CABLE TIES, 4" non-slip white plastic, iike Ty-wrap, (#5218) . 289 150 for 53— 25-RCA PHOMO PLUGS, popular audio/speaker plugs, 100% material (#3293). v e9d
—150-FEEDTHRU CAPS, assarted types & sizes, for AF, UHF, etc. (#5668A) . .. 299 300 for $3— 15-RCA PHOND JACKS, popular Hi-Fi jack on a Bakelite strip, (#6230). ol .. 29
—175-% WATT RESISTORS, asstd. carbons, carbo-films, some 5%ers, {tSFS?M .. 299 350 for 53— 150-"4000" RECTIFIERS, IN40OC series, may include; 50 to 1000V, 182-‘1?'1 .29
—___100-PLESSY CAPS. ceramic blocks in assorted sizes & values, (#6221). ... . 289 200 for $3— S0-AXIAL ELECTROS, asst. valuss, volts, sizes, What a buy! (#3227) 299
— 25-NE-2 BULBS, neon, lor 110 VAC, requires resistor, (not incl) (w2613) . 299 50 for $53— 3-SHIELDED AUDIO CABLES, 2 cond., with ACA plugs at !acll end, (#6412). o e B G209
— 100-METALLIC RESISTORS, mostly ¥ watters, asst. val. 1-5% tol. (# 6280) 299 200 for 53— 200-PC-SEMICON SPECIAL, assorted semis of all types, Untested material, tamm .. 299
—__100-POWERS POWERS, 3 to 7 watt power resistors, (#6281) . 299 200 for $3— 200-PRE- FORHED ¥t WATTERS, popular values, some 5 & 10%ers, ruszm 2.9
—15-CRYSTALS, assorted types, some HE/U, some frequency marked, ll625ﬁ] 299 30 for 53— 30-5CRs & TRIACS, assoried values, 10 Amp T0-220, untested, (#6337) R Nl
—150-SUBMINI IF TRANSFORMERS; asst. may include; osc. antenna, efc (#6259). veie. 299 300 for S3—— :g :&gk?&gfﬂ:c%gg SEKS‘B&TM pl;n, aénsulaltadﬂa ﬂ%al:;ds t~6259'l 5 ;g
25-MICRO MINI REED SWITCHES, 1" long, for alarms, relay systems, etc. (#6263) ........ 299 50 for 53—— 255 Ppin, 2-sided, pc leads, (¥ v
___ 150-PC.-CAPACITOR SPECIAL, asst. mylars, polys, micas, etc. 100% good, (#6264) 299 300 for $3 —— E-MINI-MOTORS, Type RES6, 1.5-6 VDC, color-coded wire leads, (#6718) .. .29
10-PUSHBUTTON ALARM SWITCH, SPST, momentary, NC, wihardware, (¥6267) . ... ... .. 299 20 lor $3— 24-MINI-BULBS, asst. voltages & base styles, some colored, (#6757) ..., .. Y]
— 500-PC.-HARDWARE SURPRISE, (approx.) 1 b, assl. screws, washers, etc. (#6271) ... .. 299 1000 for $3 —— 40 STRAIN RELIEFS, asst. types, styles, & sizes (#6756) . .. 298
| — 20 9v BATTERY CLIPS, snap connector, coded, insulated leads, (# 6286) 2 289 40 for $3— B-TIME DELAYS, solid state, assi. from 450 mSec lo 8 Sec. (WE758). . .. 299
3-WATCH GUTS, 5-function, LED style, assorted sizes, untested, (#6287) 289 6 for 53— 3-HEAVY DUTY AUTO GHOKE. filzers 12 VOC @ SA. open frame, (#6750). . 299
HEAVY DUTY LINE CORDS, white, 2 cond. & It. 16 gauge, (#6292) A 29 8 for §3 — 4-CHROME PLATED ALARM SWITCH, spst, N.C. momentary, (#6742) . .. .29
-SINGLE PIN LEDS, green, micro style, 3 10mA, 100%, (#6293) . . 299 40 for $3 —— 200-PRE-FORMED DISCS, caps w/leads for PC use, mixed values, (# 2605). 299 400 for 53 |
— 30-LED/TAANSISTOR SOCKETS, “snap-in”, 3 pe leads, for T0-5,18,46 etc. (# 529?! k 298 60 for 53 ___ 10-RESISTOR LEDS, asst. red, green & yellow jumbos, 5V, (#5676 - 299 20 for 83
—_ 200-PRECISION RESISTORS, AW, 1%, axial (#2428) . 299 400 for S3___ 100-2 WATT RESISTORS, assoried carbons, films elc. some 5%ers, 5238} T e b 293 200 fory SBI .
I I P.O. BOX 942, RE3
POlY Pn“, S.LYNNFIELD, MA. 01940
8 Total Amount of Order $
= f-...__h__ A slx Piace SOrderiver Set with Please Add $3 for Postage & Handling
o “““h—we any Order Totaling $25 or more! NAME
E = ADDRESS
2 = For Faster Service Order By Phone / cITY |
S = e . =
u _ 1-617-245-3828 L STATE
o ,__,,4' - Enclosed Is [0 CHECK, [J MONEY ORDER
= Charge my (] MASTERCARD (I VISA
2 | ORDERING INSTRUCTIONS e indicate Quantity in front of Jumbo Pak Desired. |
. . "
o \ ® Complete Coupon Section ® Cut Qut Along Dotted Line and Mail Ad to Poly Paks wec. ACCT. EXP. DATE !
NS
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Function PD

RADIO-ELECTRONICS

b
8

Part No.
2 DL-4500 TOASI P CMOS Precision Timer 14.95
et i 7400 gm:};: ‘g e DL-4507 OL-230 TMSEV/KIE*  Stopwatch Chip, XTL ne
& 3 DL-4520A, DLG- TICPL 3z Digit A/D (LCD Drive) f
Shizaien| SIS | AT O S | s it i DL-4120A i Lo TR ouam | TECE O e pniy 398
SNHMaN. L L SNETING. X |ESHEIN L e DL-6530 7107CPL 34 Dlgit A/D (LED Drive) 1535
SMNTAMN, -1 SNT‘:: .: :n;:}:g: _g MULTIZHEIT REFLECTOR ARRAYS FOR CLOCKS - "ﬂ‘EUJK" . I, Clreult Board, Dl‘DI.Y 8.9
SNSN . | SN : 3 Tanigurh | roman vouaat [covtmns 3 GISit A/D LED DIE HLD: i
SNIM0EN .3 SRR B2 A rantusmsin [N | rovamry | cuscawrion — METRLY | pmice MIICPL 3% Digit A/D LED Dis. HLD. 17.95
SN B 221122 s,gg 22?1:‘2"3 128 il = R T s g || muon Low Battary Volt Indicator 225
g 7 ;! ! CMOS LED Stopwatch/Timer 1255
A B | F A TR G | »SICeT R e cewn | ] [ maF_wKu *  Stopwatch Chip, XTL 19.95
¥ % 7 e | I THGCIPE Tone Ganorator 5.15
I e L | T L PRI S B T R L Y (A I . THSCEV/KIt* Tone Generator Chip, XTL 935
. 3 e Sy ey troll E
BRTLIN S AGES! | (§ S aaekahaNiRe 7o S| R OVALIAR: (52,99, — e = %ﬁ’e"wm- ron ot A T T
SNMUN 63 | SNMMN 43 | SNMISN .8 18 [cemmtny] i | Seven Decade Counter 1%
Shun 35;13: R §23::;§E R e J‘mlPA Clock Generator 3.95
H s 3 o A o B LT L TR BV A I T AT (T ) ] n2151PG 4 Func. CMOS Stopwateh CKT 1395
I [ S N NS AR [ Rl L = TN T == TSEV/KIE* 4 Func. Stopwatch Chip, XTL 1395
SOMEN B | (e eh N B Sl R |e 7§ T i TIGAL| £-0igit Univ. Counter C.A. 3200
I o e | = = Ee TP T T 76131 8-Digit Freq, Counter C.A. 2%.95
‘ + : 4 P : . Counter E.C. :
SNMEN 2 il 0 SHulun. 2.0 e e I L ¥ ;ﬂgm . :g:::: E’E’g U;.n’ng‘o:\:n Counter ﬂg
SNHMEN . ] SNT4I00MN 143 SNT4IESN 2.9 TR R 14 it | = T28C 11 3-Diglt Univ. LED Drive 10.55
FAMANIEN G | RIS A [ SNTASOR S 7241PL LED 44 Digit Up Counter DRI ;
SNHEHL SR S | FENMON S S (RSN s 5 DISCRETE LEDS 128AIIL +igit Uniy. Counter 315
SWMMN .25 | SNMUEN 195 | SNMI:N. .8 TREAEV/Kit § Function Counter Chip, XTL 7495
ShMBRN 2 SNILIAN. BRI i THOIJE CMOS Blin Prog. Timer/Counter 495
SNMUN - .35 | SNMIZN 55 | SNTAIMN - 89 XCSWER 200" rod 5/51 1| MV50 085" red 6/$1 | XCLIR .1%" rad 550 | EpilA CMOS Divide-by-25% RG Timer 205
SNMBN ol SNMIBN - .59 SMMISN - .6 XCS6G 200" groen  4/51 HCHIR 125" red 5/%1 XClIG 190" green  4/51 T2010E CMOS BCD Prog. Timer/Counter  6.00
SHNMUBN. .25 SNMIBN 49 | | SNTAI6N .8 KCS%Y 200" yallow 4751 KEHHG 125" green  4/51 XC1IY 190" yellow 451 | poeni e CMOS BCD Prog, Timer/Counter  5.25
SWmON @ | SNMISN @ | SNMN s Josc anclear 481 | XCImY A= valiow ;g{ Xcuic A ciear 481 | pgioa CMOS 855 Timer (8 #in) 145
g . - XC2IR 200" red 5/51 XCI6R 185" red SR e 75561PD MOS 55 Timer (14 pin) 220
SNIMIN 59 | SNTLGM .78 | SNIIBN L8 | XC2a 200" grean  4f6l- | WCS%G 185" green /51 = LM\,—"_“ elanhy i A éum"l;mmr S o
SNI4IN  1I0 | SN74lIN - 939 | SNM2IN LIS XCRY 200" yollow 4/51 XCSMY 185" yellow 4/51 E o, S40 LEAD H1ZBCPA CMOS Op Amp Ext. Cmvr.  SMV 2.85
SNTMN L0 :z;:lﬁ: i: SNHM2IN ‘-: MVIIB 170" red 4/51 HCSHC 185" clear’  4/51 | RL-2 , &39 ea.or 3!81 no T621BCPA, CMOS Dual Op Amp Comp.  SMV 3.55
SNTMEN, .89 - 3 T6ICCPE CMOS Tri Op Amp Comp.  1OMV 5.3
Shen' g::&: 3.;: ::m: 1‘3 €.A. — Commen Anade D|SPMY LEDS €.C.— Common Cathode MAICCPD CMOS Quad Op Amp Comp. 10MV 7.50
NTHTN r s, .
SN e | ENMoN s | SNmin. e | Tvee Ht  Price Roce e S R P COmp. LM v T 20
SNMSM .20 | SNTAMEM L2 | SNMASN 1% | MANIL Tl DLGW 3 S0 1% | weeccn %ppm Band—GAP Volt Ref. Dicde 2.50
SNTSING 0 SNT4150N l.g SMM¥SN .8 mﬁ 23 5x1 O.M.—red _ng 4.9; g.,;g‘ X g ;.: BCRA Velt Reffindicatar 250
SNMSIN 20 | SNMISIN . SHMMEN 69 ik : L1 : i : A el b
SNMSIN .30 | SNMISZN 6 | SNMXIN 6 | MANSZ  C.A.—green 200 Lls | pura 3 50 L4y TR R A e
SNTIS9A 5 SNT4ISIN .79 SNIAMAN .6 MAN 54 c C —green W0 LS DLl ¥ 600 15
SMMON 0 | shsaN U | semmon 1 | mann A 20 5 | olms » 60 149 oo : 74C Tchs 12
St | s |ishrken ve | AN & | bun : @ L co: . nczl L
- . oLse c ; 3 -
i ZEREEET vANE o m e Dugw e [ el e
—y . : 4 . . 4 7 74 23
JLs02 Lyl - Lo 300 48 | pLne c.C. Al % 20 . THELS 3% | mMcl k)
(L by e : [ 1 00 90 ®7 4 | ucR i HE 17 22 | 1ca0: 115
L5 L k HL5197 i s Ledls G4 i UG8 16 | mcsu 109
S0 ML L Ls M M | FND®  Coc. i N o 1 158 el [ X SIS 0s
LS HLS107 2 TS0 40 @ | FNDs  c.C. S0 W 535 : MEle: 143 | MEsls 16
4508 L5 g MLEM] MANGI0 C.A—orange—DD .%0 9 | FNDSI  C.A. (FNDSIO) 50 .9 &1 2 HEL] 16 | MCaT  ioies
LSl i : LaNt MANGN C.A—orangetl .50 9 | MOSP-MIl C.A.—red 400 150 | 7ces 1 TCI64 15 G52 5.8
Pt L5114 2 MLSM44 MAN G4 . C.C—orange—DID 560 99 HOSP-M03 C.C.—red 800 LE0 C5 E MC1TI 13 | 74csa 575
4513 L5122 8 MLSMS . 560 59 5082-7751 C.ALRH.D.—red A% L3S MCEI { 7:3}?4 !,g ;:g& ;3
4LS1 MUSIZE L | MC5MT S0 S| ETH0 C.CLRH.D.—red 4N LB o L hstic] i | e 5
Hisis HLSIS B | nosa w % | s 4 ), i, RHD 600 22.00 s i gl 16 | secer X
- i o 5082-7302 4x159l.dlg. LHD 600 2200
LS MLS12 - MLsasl 560 %9 | 5082734  Owvernge.char.(£1) 600 19.55 | LHooozc 6.8 NESHON 485
Lot T Ll s 00 125 | anzs Phato XsistorOpto-isol. 9 | LMIOGLH 450 LINEAR LMZH 1
MLEn L5l rar] 300 135 LIT-1 Photo Xsistor Opto-isol. .68 | LMICLH 47 LMMICN .89
MUS38 MLSIN HU5% 500 135 | MOCHI0  Optically lsol.TriacDriver L35 | ChoomoH s | Lmawors 1z | Lvmn =
LS HLSEL HLso == TLOTICP 7% | LMMT-I2 L% | LMTON .7
L B 5 0 S ) TLOTZCP 13 LM3OT-I5 1.5 LMTLIN .
ity bl g || acen s POTENTIOMETER UZLEs A (TSl D | B
: LHOMICD 380 | LMMIPI2 75 | LMIBN 100
e ucshr o Hoam $2.95 each $1.35 each TiogcP 119 | Cmaess | LN L
MLz LS : MLs#E L 2 \Watt @ 70°C t 10% 3/4 Watt @ 70°C TLOMCN 2,13 LMM#2P5 .69 | LMMICN .3
HLS4T MUSIE0 1 uLS¥2 L {40 icSlavmd Staly iren por-ines LHOMMCOD 36.80 | LMM2P-12 6 | MCIMISCG 300
l:tssfn! ] I it L Part No. Moets Mil-R-94 cult mount LM300H 9 L:mzu |'§ t:::: ;
et des bB | MR R |Shuln o Rvvavsooga  uc | _PatNo.  PartNo.  PanNo. | UTEN (E | PNER LR | DUGHN om
g . RVANAY SD 5K 5 T = ! ; "
4LS58 MLS L M58 . CMU 1031 RVANAY S0 - H3A 10K P asah ek ol LMBAH 19 | [ LE®IN 0. | FEMIZIon. - .98
ALS73 L5168 1. 14L5373 1. CMU 2531 RVANAY SO - 253A 2451 et m el LM305H = LF38IN L0 | LMMSECN 59
LS4 LS 1. LS 1 CMU 5031 RVANAY 5D - sA Tt _‘3“"‘-:‘7:"""1 :::::g: gﬂm" LM3ICN 45 LF3ssN L10 LMIBEIN 125
J4LSTS MLSIT 24 MLS37S E CMU 1041 RVANAY 5D - 1001, 5P| il LM3CN Lo LF356N L10 LMuMBEN L3S
L, P ST L e CMUlEz  RVANAY SD_ISA  insg Ll LM3GH 195 | LM3%N 100 | LMWSSN LS
i v, LM30aK 1.5 LM3ISaN LM LMIS5EY L%
HCss S 2. frtuc <R LOW PROFILE SOLDERTAIL LMIlOCN L7 LMION 4.8 LMIB0ON 285
paLoee SR R i s 5 (TIN} SOCKETS STANDARD (TIN) EMIETER o [ SIS ) | Ry s
- : 14 0100 . N L2 | Cwmisn 1S
A 5490 seld - - se-100 | LM3ITMP 115 M3 18961 .
A=) 0 748 e i 3 pin LP BT 16 15 e = LMIIT 175 | UMISING 195 | CmaoeeT 149
Tasu 0 HssL Las W pin Lp 0 19 13 il 2 <t A ) Cvank 3es | DN 1w | Cmanme s
Ms0 50 | msi N Las i CIoGR s a1 i 16 pin ST ) 2 3 1 Cmasen 1ss | Cwmasin . 1es || Cwaiep!. aiss
A4S 55| 4sIM | msE L35 i . i > 18 pin ST 35 32 iEE Pl beprebi el M [ et e | ez i
TS5 5 | msim 11 | s L3 RI0iLE ‘ B u M pin 5T - a5 A2 | sk 1m | CmMING L5 | Cmumsn oss
74508 0 | msi% 175 | 74sao S| (et el 2 % | BpinsT 5 0 e ooty Bl ol Sl | pisesatll 5
Ms09 50 | msim 13 | sz 295 A oy s . % pin 5T » L% LIS s 135 | MEMERN T el | B ravacerlisies
?mf .50 UsiH L35 ;:ﬁ- 495 ! :'i: II:P o H it 40 pin 5T 159 L45 LB | Cwirs 1 LFBEN 400 CM¥IN LIS
7451 50 | ms L15 CIY F 3 B %
nsis S | usisL i | usws  ge | EEniR o 8 o = W WIREWRAPSOCKETS | HUTh 12 | R0 16 | Mpen 12
;:22 _3 ;:gg; :.’\: ;:g‘?: ;;2 = i (GOLD) LEVEL #3 LMIIKS 59 TLBECP LTS LMBIEN 335
, - i 2 NESIOA 6.0 %N L
74520 50 45158 135 45471~ 19.55 SOLDERTAIL (GOLD) I 124 540 50-100 tmggz -.g e P :E:isms ;.g
74532 55 TSI i) T454T2* 19.95 STANDARD 8 pin WW 59 7] A3 CMIIN . 188 MES3H 155 RCAIMTH 595
s 55| usis 1.59 M54 1885 10 pin Wiw -6 £ % ) imuaz 1w | NES®H 600 RCAISSTH 5.9
Tass1 50| msise 455 | Msame 2l 124 10 | Wpinww W n Wil s 3 |lNEsel: e[ RSaR
14564 .50 TSI 1.55 TASATS & 8 pin SG ] 16 pin Ww 55 1 70 LM33%Z 175 NESMN 4% KB4429 535
74565 .50 14519 195 455700 W pin 5G 4 18 pin W 5 50 .8 CM3TT 198 HESS3A, 13 LMAS00A 325
45T 78| msie % | mssue 16 pin SG i Wpinww L9 L8 9 | Cviime 15 | NEssv M | IcLiomE 43S
14586 -1 5240 255 ol 18 pin SG ] 22 pin Ww 143 138 L2 M3 695 LMES6N ) LMl 129
sz -1 HsM1 2.95 T4S573* M pin'SG ] 4 pin Ww L8 126 L4 LMIBN 5 MNESEN 155 LMI60ON 1.4
M5 | Mz 15 | Mssp MpinSG  Llo Wpin ww L8 153 L3 | Cwaocs 1 | Lmsssn 1m | mimn 158
745114 ) 745243 15 75541 3% pin SG 1.65 3% pin WW 219 199 11 LMMOK-12 135 LMSSSCHN 155 TS0 N 89
©LIMITED AVAILABILITY. ON THESE. PROMS. Mpinsc  LUm Dpinww 2w 2m 18 | Cosorcos 1 | Cwserv . 13 | meslen w
CANIIH 215 CANIEN .7
caxal 3z | CA-LINEAR| caxen 355 |1/4 WATT RESISTDR ASSORTMENTS -5%| CAPACITOR CORNER
CANBEH L% CANNH LB
CANEN L% CANSIN 200 CA3l40H L5 10 Ohm 12 Ohm 15 Ohm 18 Ohm 22 Ohm 50 VOLT CERAMIC DISC CAPACITORS
CANSIN 135 CANEIN 200 CAllEH 135 ASST.1  Gea. 27 Ohm 33 Ohm 39 Ohm 47 Ohm % Ohm 50pes. $1.95 \i‘allu'e 19 1049 100+ \g]lu; JI.;: 10-99 13'-
Tt = | EOpi S LB | HO ARG T 6 Ohm 82 Ohm 100 Ohm 120 Ohm 15 Ohm L tIILE O E
: E : ASST.2 562, 180 Ohm 220 Ohm 270 Ohm 330 Ohm 30 Ohm _ 50pes.  $1.95 Aot S M xe 05
c . 470 Ohm %0 Onm 620 Ohm 820 Ohm 1K, 2% b - :w“'p 'H e
So e CMOS ASST.2  Bea. L2K 15K LBK 22K 20K s0pes.  $1.95 | shope e 2 o
: CD-— 100 VOLT MYLAR -|menrAc|runs
0400 » LI LIK TR SBK BAK oL MYLA A
C 04006 L1s ASST. 4 Sea B2k 10K RK 8K 1K sopes.  $1.95 | @m0 o7 | ohmr A b B
€00 o I ) L& T K S 0047 m 1 T Y BT Th EIT Y
CD4003 - D482 5 27K H il 7 $1.95 | ©ime 0 01 | 2w B T
coen 8 | coms i ASST.5  Ges. SEICTIS ORI T i 0k | RTHON 50pcs 3 +20% DIPPED TANTALUMS (Solid) CAPACITORS
- L : 150K J0K 20K 20K 0K 138V T P 5/ AL
cowiz x| Cows 1m ASST.6 e Bk mk dox ek wx  sopes  $1.95 | BV £ Zi8Y R
COl4 L% | cosws L% ¥ M LM 1EM 18M 2.aM By A /T
couls 118 | cDad i § ASST.7 _ Sea. 2IM  3IM 3eM 4IM 5EM 50pes. $1.95 | 4178y " Sy 38 8
CD4lG 59 | coawso 6 8 = s o 7 Bl B s
Cownr L | cows  ris '3 ASST. 8R Includes Resistor Assts. 1-7 (350 pes.) 1095 ea. L AL DI NOM ELECTROLY TIC CaAPAL T OHe
coals W [ cows 1 17 | $10.00 Min. Order — U.5. Funds Only Spec Sheets — 25¢ e LT P sy Racial e o e
CD4020 119 CD4056 2.95 155 | Calif. Residents Add 6% Sales Tax Send 41¢ Postage for y 1.0/50v : 6 12 41750V BT T R
C 4021 1.3 CO4053 5.95 F ] Postage— Add 5% plus$1 Insurance FREE 1981 JAMECQ chALOG 33550V Z A5 Iamv R T
COMZz, 119 | COM6 L4 1135 Oy s L G oo
cown & | cows n zn et b e PHONE VA B S e R
CDdozs N paprosy s 195 ORDERS 25V b A6 2 4.7/25 24 3
: & ; : 2/0V 2 20 a8 | aTsv a5
o el s a WL ey M g
CD0a # | cown - 1435 ELECTRONICS (415) 592-8097 iy & oA Loy o
COWa L& | coam A ; Al -
A p - 3 16V -4
Comn 4 | cokm 3 MAIL ORDER ELECTRONICS — WORLDWIDE By @ A | sy a2l
coido  Lu | cowel  » 1355 SHOREWAY ROAD, BELMONT, CA 94002 Sl e L L [ ;i;)
3/81 PRICES SUBJECT TO CHANGE 2008VE MR DAY 2
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National
Semconauctor Clock Modules
12vDC
AUTOMOTIVE/
INSTRUMENT
CLOCK
APPLICATIONS:
® in-da: utoclocks
* After-market auto/
AV clocks
® Ajrerafr-marine clks.
* 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
logie, Display color filterable to biue, blue-green, green &
yellow. Complete—just add switches and lens.

MA1003 Module ........ van e $16.95

MA1023 .7" Low Cost Digital LED Clock Moduls  B.95
MA1026 .7" Dig. LED Alarm Clock/Thermomater 18.85
MAB036 .3"” Low Cost Digital LED Clock/Timer  6.95
MA1002 .5 LED Display Dig. Clock & Xformer 0.95

National Semiconductor

MM5290N-4 :ans.fupomn

. $4.95 each
16K DYNAMIC RAM (.
(8 EACH $39.98) (lﬂo EACH $450.00/l0t)

MM5290J-2 (mka118/UPD416) . . $6.95 each
16K DYMNAMIC RAM [(150N5)
(8 EACH $40.95) {100 EACH $550.00/lot}

MM5298J-3A ... .. 3.25 each
BK DYMNAMIC RAM (LOW HALF OF MM5280J) 200NS
(8 EACH $22.95) (100 EACH $250.00/|0t)
MM2114-3 ...............5$5.95 each
4K STATIC RAM (300NS)
(8 EACH $43.95) (100 EACH $450.00/i01)
MM2114L-3 ”..‘.‘.....”&'GZSGach
4K STATIC RAM [LOW POWER 300NS

[8 EACH $44.95) (100 EACH $475. I)O.frol]

EPROM Erasing Lamp

* Erases 2708, 2716, 1702A, 52030, 52040Q, otc.
. Ernn up to 4 ehlps within 20 mlnutu.
of one inch,
. Spn.lal o hurn liner eli static build-up.
= Built-in safety lock to prevent UV exposurs.
* Compact — only 7-5/8" x 2-7/8" x 2"
* Complete with holding tray for 4 chips.

UVS-1E............ $79.95

Jumbo 6-Digit Clock Kit

» Four .630"ht. and two .300"ht.
common anode displays
* Uses MM5314 clock chip

* Switches for hours, and hold f; i

» Hours sasily viewable to 30 fest

* Simulated walnut case

= 115VAC operation

* 12 or 24 hour operation

= Includes all components, case and wall transformaer
* Size: %" x 3-1/8" x 1%”

JE747..............$2995

MICROPROCESSOR COMPONENTS

JOYSTICKS

6-Digit Clock Kit

=Bright .300 ht. comm. cath-
ode display

= Uses MM5314 clock chip

sSwitchas for hours, minutes
and hold modes

® Hrs. eazily viewable 1o 20 ft.

*Simulated walnut case

*115 VAC operation

*12 or 24 hr. operation

#incl, all components, case &
wall transformar

*Size: 6% x 3-1/B" x 1K™

JETON: 91995

DESIGNERS’ SERIES
Blank Desk-Top Electronic Enclosures

-— —

Igh strength epoxy molded
ll'l pll:n in mocha brown

Slndmg rear/bottom panel for
service and component ac-
cessibility.
Top /bottom panels.080 thk
— alum. Alodine type 1200
finish (gold tint color) for
best paint adhesion after
modification.
Vented top and bottom
p.l‘lll! for cooling efficiency.
id construction provides
=t un imited applications.

CONSTRUCTION:
The “DTE" Blank Desk Top Electronic Enclosuresare designed 1o blend and complement
today's modern computer equipment and can be used in both industrial and home. The
end pieces are precision molded with an internal slot (all around) to accept both top and

Regulated Power Supply

Uses LM309K. Heat sink *'-\_.__ 5
provided, PC board con- — .
struction. Provides a solid —
1 amp @ 5 volts. Can supply up
to =5V, =8V and =12V with

JE205 Adapter. Includes compo-
nents, hardware and instructions.
Size: 31" x 5" x 2"H

JE200:.

$14.95

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

DC/DC converter wnh +5Y input. Toriodal hi-
speed switching XFMR. Short circuit protection.
PC board construction, gv -back to JE 200
board. Slze: 314" x 2" x ‘3!1

\JE205 e $12.95

bottom panels. The panels are then fastened to X" thick tabs inside the end pieces to
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/
bottom panel slides back on slotted tracks while the rest of the enclosure remains in-
tact. Different panel widths may be usad while maintaining a common profile outline.
The molded end pieces can also be painted to match any panel color scheme.

Enclosure Panel

Model No. Width PRICE
DTE-8 8.00"" $29.95
DTE-11 10.65" $32.95
DTE-14 14.00" $34.95

—mouma SUPPORT DEVICES DATA ACQUISITION [CONTINUED) JS5K |
INSIN0A ATCHMHCCM @It ASD Converter (BCh, ML) im
o D.l( InputOupuL s ADCHITCCN 81 A/D Converter (M-Ch. Multi)
oru Priarity Interrdpt Contral L) DACISLCM o D/A Cany,
oea Bl Girestional Bus Olver 10 | DACISOLCN 1Bt D/A Conv,
DM Clock Ganeratorn/Drivar s DACIRSLCN -Bit OV A Converter (0.08% Lin.) L]
ors Bus Drivar in DACIICN BB OFA Converter (0308 Lin) L]
Py Systam Cantroties Mus Orivar 4% | DACIEILCN  IMBItD/A Convarier (8.20% Lin.) 5.4
oFem Systam Contrafler £ ] COM8IN B-Channal buttipleser 1m
INSEM) 17O Expander for 48 Sarles " AYER1 Wl BAUD UART L]
NSRS Asynehronous Comm. Elemant e RAM'S
oPEAlL Prog. Camm. 1/0 (UBART] T | e el $tatic Lo
oPemy Prof. Injarval Timer ues | 10042} Dyramie n] 455K 5K Linear Taper Pots . . $5.25
o ::: byl d et e e oy 1s) JS-100K 100K Linear Taper Pots . 5495
pesd) Proy- Ineiiat coniral us | sk paries LBl JVC-40 40K (2] Video Controller i . $5.95
i e ol e e e i
3 " .. iy a4 Slatic MOS 4%
S oo et e s 2l AGand DC Wall Transinrmars
O Sysam Thmiog Elenent el EITS 2L STAIS 40NS Low Power o
e S
Mt meremmmy | LR ae e sk Lot e o o et
4116 (UPDHEE) 1 Dynamic 2Moas A0 r | Ly i
6800/6800 SUPPORT DEVICES ML Sl Fait % A i ey ee: A g
ncise Py ww | sm 6k Static 1. ek i
ucw.::l ;F:: ;E::‘CI“.’::(.I"I RAM l:: AN Wtxl Dynamic Fully Decoded "
et Periamaral intar, Adapt Mcei 749 | MbGEaW) sl e on| PartNo. Input Output Price
Hggu ::‘;l:lllﬂni::;::‘n‘::‘m";’ :Al: MMENES 2A1E}  BH Dynamic 15ns {UPDAK) smj] AC 250 117V/60Hz 12 VAC 250mA $3.95
x AX- MMSE 28 - ;
Mcey it it PN (o aw ) x| e L1 S tioWlar ot ML) (40 AC 500 117V/60Hz 12 VAC 500mA $4.95
et Synehionsus Serial Cats Adsater K36 | Lipouiiaan 117V/60Hz 12 VAC 1 amp $5.95
mm wumm:mm MOOEM :n.: TMESNL 4 Static 117V/60Hz 8 VDC 200mA $3.25
81 Mogulater i 500
MOHNA Quad }!(ll.uﬂluz Trans. (MCITX] 1% T D?:. s:::" OMS: 201001z Jue mA $3.95
MICROPROCESSOR CHIPS neA 2 UV Erasanis PROM 2
% (mac) CPU (MMEN]  [IMbE) nw | e K EPR Ul:l“ﬂ 4 :: N N E T R
ZA (Me-1) CPU (MrIS0N-1) (AMHI) ne | TmsoM W ERROM (4V, sV, V) ns " .
COPis cru 15 | Inkintel (SU)TI WK EPROM (Single +5v) i PR e ——
N MU W | Rintel (2 TI XM ERPROM L E )
IDMMIADC CPU—4-Bit Siice (Com. Temp. Grade) 1096 L1 [FHDM [480ns) (Single +8V) 1.9
MCS00r MPL wClack (8K Bytas Mamory) 118 | a0 248 PR gE
INSMISHE  MPU—EDIt {IMHZ) 09 | ers3i{MsiMy) b ) l'ﬂuk‘ (Cpen Collactor) .
INSENNA  CPU-Sel.ChinB-BA (190ytes RAM) 1138 | Esis % Binclar PROW 5%
::m-& g:u 1:‘:;“::::; “: ESLI(MEMN] 3wl Tri-State Sipaisr PROM wm] DB2EP D-Subminiature Plug . . . . ...
U Bytes B £ PROM E X
Paces cPU nw 1208} a tar [Upper £, W
isme CPU-M-Bit nn | S o Seomaier ftosarcanl AM) 22/44SE P.C. Edge (22/44 Pin] . . .
TMSIOSIL  MPL-I6-Dit an | S a¢ Osnaator s uGss/U BNCPIug .. ........
SHIFT REGISTERS t MM W6-Bit Read Only Memory 1m| UGBS/U BNC Jack . .. ..
AR it Oy 1 =
et b > NMOS READ ONLY MEMORIES Lo HHE AT o
MMBEH Dual 100 Bit Static 55 | MCMmssTIon 13x8x] ASCI| Snitten w/Greek 1139 anel Hecp.
MAEISH Bl bal Adcitmaintor . :tuunm- 1391 Math Symbol & Pictures uul PL256 UHF Adapter . .
MM ST -0 Cynamic 1% 1 MG 30 1Mxi] Alpha. Contral Char. Gen, umfy pL259 UHF FIII' it Ay
MAsOIl  oe-Bit % MICROPROCESSOR MANUALS UG260/U BNC Plug
MMSNH S0 Dy mamic » cmanial, o 2l S ACIOBANT 0 BRNG Bolkhacd B
::::; 3:;:: :::: :: izl 3:. ::..::: = UG1094/U BNC Bulkhead Recp.
25007 (HMA) 3-8t Oynamic ] Bt Lo Ml = TRS-
AN Hex 3-Bit Statlc e SPECIAL FUNCTION
=2V Owal 112-Bit Static % MMN Ousl MOS Clock Driver (SMZ) 1M - =
= 3 - | D N Ddal MOS Clock Driver (3M7) 1% C
= | amecsmree il 16K Conversion Kit
=T . INSHRIN Communicition Chip n»
nuv Dual 30-Bit Static 408 | MMSEKTN Microprocessar Resl Tima Clock 1| Expand your 4K TRS-BO0 System to 16K,
x‘: Dual #3801 Static o ;‘:“INN Microprocersor Compatinle Clock nm Kit comes mmp|.‘. with:
a W-Rat S L% PRSI (X1 rodlar with @4 4 g
ive L rr touat s e ana Direct LED Detve M % e g ga, MM5290 (UPD416/4116) 16K Dyn. Rams [*NS)
COPRIMN Microcantrolier with 64-Dimit RAM Lo * Documentation for Conversion
———DATA ACQUISITION & Direct LED Deive w/N Buss int,
n::&:—:cu Univeriat Actirs Flite sm | CoPamn B5e3.VAC Fisor. Oriver aooinpks.) 23| THRS-16K2 +1s0Ns . $49.95
AFLZ-IC) Touch Tone Low Past Filter e —
AFLEIC)  Touch Tone Low Past Filter [ TELEP:“UONE!KEYBEQHD CHIPS TRS-16K4 -250ns $39.95
Ehsal S S a ot e et Lo | 20 e Lot Dl ater s
L ) e T
AN L0 CMOS Clock LX)
= B|NE Emm, 3 JE610 ASCII
LEMN  Samale & baid Amaitter am [ BSEY Kevecid Encosns 6 ke b E d H
L wmp. Coma, Prec, Rel, [Sppm/CY 4% o d b
ADCUMLEN I-Bit A/D Convarter (1 LSB) s | e Keybedrd Encodar (3 ey 55 ncodae Key oa rd Klt
DACHNLCHN §-Bit DJA Converter 0.9% Lin] 2| i o e i eerd Emcater o

The JEG10 ASCI| Keyboard Kit can ba interfaced into
MOt any computer system. The kit comes complete
with an grade switch
(62-kays), IC's, wek-u connector, slectronic :ompo
nents and a doubl ed printed wiring board. The
Jkeyboard sssembly uires +5V @ 150mA and —12V
@ 10 mA for operation. Features: 60 keys generate the
126 charact up and lower case ASCII set. Fully
buffersd. Two user-define keys provided for custom
applications. Caps lock for upper-case-only alpha charac-
ters. Utllizes 2 2378 (20-pin) encoder read-only mamaory
chip, OQutputs directly compatible with TTL/DTL or
MOS logle arrays Easy inmhelnn with a 16-pin r.IIp or
18-pin sdge connector. Size: 3% H x 14%"W x BX”

JE610/DTE-AK (s above). . .$124.95
JEB10 Kit Elomponants s caverr>..$ 79.95
KSZ 62-Key FKeyboard (Keyboard only) . . . S 3495

DTE-AK (case only — 3w Haimwxsn0)$ 49,95

JEGOO
Hexadecimal Encoder Kit

FULL 8-BIT
LATCHED OUTPUT
19-KEY KEYBOARD

Thae JEGOD Encoder Keyboard Kit provides two separate
hexadecimal digits produced from sequential key entries
to allow direct for B-bit mier

or 8-bit memory circuits. Three additioral keys are pro-
vided for user operstions with ona having a bistable

$10.00 Min. Order — U.S. Funds Only
Calif. Residents Add 6% Sales Tax
Postage — Add 5% plus $1 Insurance

Spec Sheats — 25¢
Send 41¢ Postage for your
FREE 1981 JAMECO CATALOG

[ e PHONE
ameco .o
(415) 582-8097

MAIL ORDER ELECTRONICS — WORLDWIDE
1356 SHOREWAY ROAD, BELMONT, CA 94002
PRICES SUBJECT TO CHANGE
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output The outputs are latched and monitored
with 8 LED readouts. Also included s a key entry strobe.
Features: Full 8-bit latched output for microprocessor
usa. Three user-dafine keys with one being bistable

o cireuit far all 19 keys.
9 LED readouts to verify entries. Easy Interfacing with
standard 16-pin IC connector, Only +SVDC required
for operation. Size: 3%""H x 8l"W x BX'"'D

JEGDOJ{DTE-H K {as pictured above) . . .. 399‘95
JEBOO Kit PC 8aara & Cmants (o eaie) .. $59.95
K19 15:ey Keyboara (Keyboard anly) . ... $14.95

DTEHK: (cate'saly/~ b HaRrwianeip) wy
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RADIO-ELECTRONICS

5

4PDT RELAYFLASHER LED
16K MEMORY . ,POTTER BRUMFIELD Litronix FRL-4403 ELECTRONIC KITS FROM HAL-TRONIX
EXPANSION SPECIAL: RN Extoees i ashivg 113 phckone 2304 MHZ DOWN CONVERTERS. TUNES IN ON
& e \ pulse tate 3hs  £020 ma CHANNELS 2 TO 7 ON YOUR OWNK HOME T.V.
8 RAMS s35! e ey —— HAS FREQUENCY RANGE FROM 2000 MHZ TO
: specily coil vollage MBI e 2500 MHZ. EASY TO CONSTRUCT AND COMES
Low power, high speed (4 MHz) dynamic LARGE QUANTITIES AVAILABLE CAPACITORS COMPLETE WITH ALL PARTS INCLUDING A
RAMs expand memory in TRS-80*1, 1, 1ll, and SOCKETSFORRELAY 0% sach ALL ARE BRAND NEW DIE-CAST ALUM CASE AND COAX FITTINGS,
Color model as well as machines made by SUBMINI DPDT] 1.700mro. = REQUIRE A VARIABLE POWER SUPPLY AND
Apple, Exidy, Heath H89, newer PETs, etc. DIP RELAY |150V0S, 3% : ANTENNA (Antenna can be zidish tyge
Add $3 for 2 dip shunts plus TRS-80° AROMAT #HB2-DCSV | 3400 MrD. Orjicotfen) AR LIre CODaTc AR S uue
conversmn instructions. +BVOC col «Fym dip secrer| 6O VDG, 3250 signal strength in your area.)
o 3 D e e | e s S S1EA 2304 MOD 2 (Basic / Pre-amp) $79.95
MAI°°3 CLOCK MODULE ' $1.50 each 10for$13350 ;;;u;l:;l;!‘;‘v[;c o 23{]4 MUD 3 (Hi-Gain Pre-amp) $89.95
$14.95 7-17vdec Zin.dia.x2% in. POWER SUPPLY FOR EITHER MODEL ABOVE
Operates from 12V DC and includes internal S ss‘rgaucﬁszER gf:‘:’-;:“:':;‘li“‘mc $3.50 IS AVAILABLE COMES COMPLETE WITH ALL
timebase accurate to 0.01%. Ideal for mobile AL e TR T T T et PARTS, CASE, TRANSFORMER,ANTENNA
applications in car, van, or boat. Blue-green - CMOS SWI'ICH AND CONNEC'I‘ORS o e
fluorescent readouts look great at night and s:::ucunm;:: 15mA FLAT LEVER HANDLE PETT IS TR R A L RS b b
don't wash ouldurin? the day. Easy to make I ach 7040 @ 20 cm FMINI TOGGLE 15 KHZ DECODER KIT (CAN BE USED TO
into complete clock; add two time-setting TRANSFORMERS| E T Aursw =y RECEIVE THOSE SECRET T.V., SIGNALS
switches, hook up power, and you're ready to 1/4 - 40 BUSHING ON YOUR OWN T.¥. COMPLETE WITH ALL
g0. With applications note that shows how to 120 volt L $1,00 each NECESSARY PARTS AND P.C. BQARE a]gg
get the most out of your MA1003. Add $5 for primarias' 10 1or $8.50 INSTRUCTIONS )i slaialstainre s aln als 2
matching case with mounting hardware and o S12e 1001or 3780 J Ty HEBRRRRN
optical filter. 6 VOLTS @ 150 mA s125 101, MOT
izevolisCr @i mARS sise e RP,!‘,.:‘w swm?onu 16 LINE ToucH TONE DECODER KITWITH
5101L1 1K RAM4Xx256450ns 10/517.50 AevoiT oy @womA 5188 TIMING MOTOR P.C: BOARD AND PARTS sssrnsna

General purpose silicon signal diodes 50/52
GT5306 NPN darlington, min gain 17000,
25Y 200 mA, TO92 package 100/%$8.95
NPN transistor similar 2N3904 100/57.95
PNP transistor similar 2N3906 100/%$8.95
4N28 opto-coupler 6 pin minidip,
MCT-2/IL-1 pinout 5/%2
SN76477 complex sound generator 1/$2.50

2/44 EDGE CONNECTOR

110 VAC 60 CY 2 LINE ToucH TONE DECODER KI; g:gg
TIN SOLDERTAIL .156" 2 200" 3

52,00 ea
oL eian .Cy BOARD AND PARTS 1sunruns

ELECTROLYICS | 16 LINE ENCODER KIT, COMPLETE WITH
$1.35 sach 10 for $12.50 E!\-xﬁ\cl_:TgapgléYTons CASE, PAD AND COMPONENTS ....5\'5'& 95

50K SLIDE POT| —(=——F5— 12 LINE ENCODER KIT, COMPLETE 1T
Knovatorsiger) Tseeach | oo S, CASE, PAD AND COMPONENTS . 35865
Pots 20¢aach | | audio taper 21116 long £ 17 diameter :

SALE PHICED N
!IIDOHFD1
37" Iemnltni dlamlnt

$1.00ea 10/$9.00

*RHER 'Ir.I""'Iﬁﬂ'l“"."l.‘.‘l

MANY, MANY OTHER KITS  AVAILABLE

SEND FOR OUR FREE CATALOGUE

TEAMS: Cal res add fax. Allow a1 least 5% shipping: eicess
molunded. Orders under §15 add §2 hangling, VISA® and
Mastercard ©  orders (for 10K Memory Expansion only) .call
(415] 562-0836, 24 hrs, Inciude streel address for UPS. Prices

sublect 1o change withaut notice | 905 §. Vermont Ave. SENDFOR OUR EREE CATALOG | % i HAL-TRONIX
Los Angeles. CA 90006 3 | 5 P.O. Box 1104

B | (213) 380-8000 ; e s € fowase  Southgote, MI 48195
| Store In'ﬁ'are I‘:n:u Hours i ' O S S Wl B et B PR L
§AM-5 P Shipping USA SHIPPING N T WHERL ASCNAL UANGLS AAI MQUETID
| Monday thru Friday . Calll B A e Ol ORDERS LEYS THAM §30.00 PLEASE ICLUDT ADOMICH.

ELECTRONICS Saturday o Inpu?r u‘;" ':1 - IMFORMATION: 5[ 5150 FOR MANDLING ARD MAILING CHANGES

e « Prompt Shippin
OAKLAND AIRPORT, CA 94614 AT Rl e
CIRCLE 38 ON FREE INFORMATION CARD CIRCLE 48 ON FREE INFonMATioN c.\nn CIRCLE 63 ON FREE INFORMATION CARD

I @ J.172nghiong @ 2-3/4 inch shde
Send 15¢ stomp ot 5.ALE. for Information and flye: on other
HAL-TROHIX products. To order by phone: 1-313-285-1782,

BULLEY ELECTRONICS i

Sound Effects Kit $18.50 BANKRUPT Game Manufacturer The Greatest Breakthrough

The SE-01 152 complate kit ihat Dumps Computer Backgammon G_a“_.'B In Electronic Music Ever!
vl rmaaiches 18 3¢ contains all the parts to build a The Engineers designed this one too good, making ittoo +
LLIEEE

-
programmable sound effects s

generator  Designed around costly to be competitive. Result. . Chap_ter X1, We bought ‘”“"f-n“ Doorbells | Car Horns
ihe new Texas Insiruments all the parts and can offer the unit as a kit for over 60% off i Toys
SNTBATT Sound Chlp, the B PART % BUILT IN Super Music

retaill
board provides banks of MINI WILL VERIFY COMPUTER
DIP switches and pols to THE NUMBER Makar

program the  various com- OF PIECES \\ REVISION 2
binations of the SLF Oscillator :
VCO. MNoise, One Shot, and You get: su‘gs
Envelope Controls. A Quad Op s Music Boxes
Amp IC is used to implement Double sided glass PC ‘ (Basic Kit) 4
an Adjustable Pulse Geners- Board TLEAR MOVE Does not include speaker Store Displays
tor. Level Comparator and Powerful 8035 Micro ALLOWS TO switches or 2708 ROM
Multiplex Oscillator for even CLEAR ENTRY
more versatility. The 34" x 5° .F;'“;;’,:' cr;ip KROMS ToALLow | MNowyoucan play hundreds of songs using the Bullet Super
PC Board features a prototype o ’*YL°E"‘" a PLUS MUCH MORE! MEWMOVE. | Music Maker. The unit features a single factory
area 1o aliow lor user added RAM Chips, LED readouts, p IC that comes with 20 pre-
circuitry. Easily programmed K“hf"dr In::ructlons $39.95 programmed shorl lunes. By adding the additional PROMS
;ﬂ;‘.;‘:g;‘:“ski'“l’jlfil:f":; AC Plug transtormer Includes Case {2708's) the system can be expanded to play up lo 1000
ot AN Al num'bs:' of E» 8035 and program ROMS only Does not include notes per PROM. Just think a compact electronic
other sounds. The unit has a with schematics. $12.00 Player pisces instrument that will play dozens, hundreds or even
multiple af The thousands of selections of music. The kit comes with all
law price includes ail parts. 85 95 electronic components (less the PROM), and a drilled,
:;:0'"5|:| ;"ﬂ"l-:r' Dfol:lrammsnagbcnmi and detailed ?%4?- chip 7 watt Audlo Amp Klt ' plated and screened PC Board which measures 4" x 4%",
cilications runs on a attery (nof included). On mxrn SMALL, SINGLE HYBRID IC AND COMPONENTS FIT ON A 27 x 3" PC i i
100MW amp will drive a small speaker directly, or mulunn can be BOARD (INCLUDED] AUNS ON 12VDC. GREAT FOR ANY PROJECT THAT ;’l!e ) w'“a.':p“"" s:c!lun ;s an 1::;“'.“9 £26 banrd and
connected to your slereo with incredible results! (Sosaker not MEEDS AN INEXPENSIVE AMP. LESS THAN 3% THD @ 5 WATTS fives:an:5.ohm speaker (not inolliced), from.a whispel (o
TE4TT I3 | for $3.15 sach. COMPATIBLE WITH SE-01 SOUND KIT ear splitting volume. Since the unit works on 12 VDC or 12
YAC*, vehicle or portable operation is possible. What do
you get for §24.957 Everything but a speaker, transiormer,
ana#f Sgecial Punchase Overvoltage Protection Kit  $6.95 | 110 o o W, Additional 2708 albums
i Protect your expensive equipment from overvollage containing popular tunes are available for $15.00 each or
2N 0BS NI AENINEN EOWERITRANSISTORITO:3 conditions, Every computer should have one! Warks with any you'.can.program your own PROMS Using infarmation
Most popular transistor for power fused DC power source from 10 to 20 volts up to 25 amps. provided with the kit instructions. Lists of available PROM
supplies, audio amps, switching, etc. : albums are available on request (Note: Unil plays
elecironic music one nole at a time, it Is not possible toplay
Super Value Power Transformer chords or a melody with harmony simultaneously. )
Well made, open frame transformer with mounting ears. Builda + Envelope control gives decay to notes.

Pm'rs +5 and =12 supply with inexpensive parts. Free schematics of + "Next tune” feature allows sequential playing of all songs.
13V SW Zener several designs. Primary 117TVAC. SEC #1 15VAC @ .5A SEC * On board inverter allows single voltage (+12) operatign.
25V EW Zoner #2115 VAC @ 5A SEC #3 8VAC @ 25A ORDER: OPTIONAL ACCESSORIES

: SPECIAL BONUS:Order 2 BET-000§ DIP Swilches One B pos., One 5 pos. 2.00/Set

100V 12A High Speed Diode
400V BA Triac TO-68 Get free 723 voltage 5295 Each (Can be directly soldered to PC Bd, to access tunes)
ragulator IC! Rotal Tw 2.50 /Set

PLL CMOS

Quad Comparator ry
+ NO C.0.0s (For remote wiring to PC Bd. to access tunes)
+ SEND CHECK M.O. OR CHARGE CARD NO,

NPN Gen Pur TO-92
High Frequency NPN TO-82 i
BLD to7 Seg Decoder/Lalch + PHONE ORDERS ACCEPTED ON VISA AND MASTERCHARGE ONLY. Altractive Black Plastic Case 6.50
Decade Counter w/T Sag Out + ADD 5% FOR SHIPPING
Quad Analog Switch + TX. RES. ADD 5% STATE SALES TAX Wallplug Transformer 3.00
" SATISFACTION GUARANTEED ON ALL PARTS AND KITS. EXAMINE * FOREIGN ORDERS ADD 10% (EXCEPT CANADA) (20% AIRMAIL) (For operation on 117VAC house voltage)
FOR 10 DAYS |F NOT PLEASED RETURN IN ORIGINAL FORM FOR ARS EUNC S ONLY:
REFUND. INSURE FOR AMOUNT IF PRODUCT VALUE IS OVER $10. {214) 278-3553

Limit 20 per customer 50¢ Each

BaR228EHREER




ANCRONA HAS MOTOROLA ICs| THE NEW NLS TECHNOLOGY
BFRS0 5 1.B8 | MC13566P 2.10| MC3303P 5.80
awr, il s it TOUCH/TEST 20

CA3059 334 | MC13B4P 201 | MC3360P 100 e .

CAI079  223| MC1372P  G48| MC3370P 372 Wb Lk ol

MBO101 73| Mc1373p 519 mcasoar 68 kgl ey

MBO102 28| Mci3gip 144 McasosP 242 b [ o

MBD201 1,03 | MC1403AU 1107 | MC3408L 385 e I

MBDS01 1.57 | MC1403UDS - 4,23 | MC3418L 31,42 ¥ % ) i

MCEE4P 320 | MC1405L  15.28| MC3423P1 1.68 ORDER NO PRICE A =

MCBBOP 205 | MCi4oste 254| MC3438L 433 NLSTT20 BT

MES30L 227 | MC1408L8  4.64| MCI4TEP1 318 NLS-TT208 25 T

Mc8azl 227 |Mci413P  1.33| McaoieP 852 NLS-41-140  LEATHER 45

MCBISL 246 | MC1437L 399 MC4024P 575 TOUHTIST 20 CARMTING = =

MCB3BP 1850 [ MCi438L  4.82| MCAD26P 348 CASE

MC83SL 588 | MC1439P1  3.97| MCADASP 575 s :

MCBISP 356 | MC1445L 294 MCASEENCP! 3.18 = Bring this COUPON into one of our stores or
MC840P 150 | MCI455P1 72| MCID109L c t M t O : ;

MCB4EP 1.36 | MC1455UDS  1.77| MCIDT16L apa(:I ance eter mail to our Mail Order address shown below
MCB48L 317 | MC1458CPY 68| MCI0116P 3 ® T B 8 N

MCBETL 246 | MC1469G  4.24| Mci0123L ® Ensy 10 use- plug in capacitor, push range s and receive a 8% DISCOUNT
MC857P 150 | MC1488L  1.51| MC10124L Blitton and valus ta 0.1% i

MCB62L 227 | MCI4BOAL  1.48| MCI0125L ® 0.5 in. liquid crystal display . on purehases:from;this Ad/of.$50.00/or. more.
MCSBBL 443 | MC1489L  1.48| MC10137L ® Exclusive “Acharge/avolt” ;

MCI013P 50| MC1489P  1.38| MCI0189L

‘ment circuit (patent panding) holds T0.1%

basic asccuracy for a full year
26| MC101216L 188 | @ Upto 200 hrs operation on standard 9V Batt.
80| MC14412VP 1553 | @ 8 sasy pushbutton ranges cower 0.1pf to
36| MC14435VP 1153 1999 microfarads.
a8
25

8

Offer EXPIRES on March31. 1981

MC1302P 372 | MC1494L 6.04| MC10185L
MC1300P 2.86 | MCT495L 5
MC1310P 2.88 | MC1498G 1
MC1330A1P 1.80 | MC1BOBP 1
MC1349P 1.72 | MC180GP 1
MC1350P 1,16 MC3062L 5
MC1362P 2.01 | MC3302P

NAME
MC14457F 660 | @ Bast of all it's easy on the budget - only
MC14458F 13.73

ADDRESS
MC14490VP 3.08 MODEL 938 $179

Intersil LED or LCD  Swewa= VOLTAGE REQULATORS

ol Mk | M300M $ .70 | LM723CH 50| To220 Case PHONE NO.

3% DIGIT PANEL LM300N 195 | (M7238N 50 | 78m05CT 3 85
LM304H 95 | 78LOSACP .55 | 7BMOGCT 1.45
METER KITS LM305H 75 | 78105¢CP 50| 78MoaCT 145
LM309H 145 | 78L0BACP 8O :
BUILD AWORKING DPM IN ¥: HOUR WITH D308 1.25 | 18L08CP 55 | 7BMISCT 145
THESE COMPLETE EVALUATION KITS LM317H 1.70 | 7BL12ACP 60 ;:mgg :::
} M317-T0220 1.60 | 7BLIZCP 55
Test these naw lell- for yourself with Intersils low rhE () ot [ P el
cost prototypeng kits, complete with A/D converter and 320K 220 | FeriEce 55
LCD daplay (7106] or LED display [T107). Kits provide M320.BK 220 | 78L18ACP 80 RF i
ali materials. incl PC baard, for a functioning panal mater LM3Z0-BK 320 | 78018CP ‘65| TRANSISTORS Quite Portable
ICLTI08EY |LCDY £34.45  ICLTIOTEV [LED) L i LM320-12K 220 | TBL24ACP 60| MRF2OT § 1.81
LM320.15K  2.20 | 78L24CP 55| MRr208 108 Very Affordable
M320-18K 220 | 79103ACP 1550 ! :
Power Supplies from ADTECH POWER M320.24¢ 220 | 79i03cP  100|mrziz 2218 | @and Unbelievable
LM323K 470 | 79105aCcP  1.50| MRF215 40018 Versatile
Mods) rclhmpet [ Mocs] Vde Amps | [USio ek 135 | 79L0SCP 100 | MAF216 4329
arR s EE O | (ACE2-5 5 80 | 3i0.6k 135 | 79012AcP  150| MAF221 1522 | the PET computer may
APS 12-1.6 12 1.8 APS 12-4 12 5.0 LM340-8K 1.35 | TeL12CP 1.00 | MRF222 17.67
APS 15-1.5 165 1.5 | APS 153 16 3.0 | [yaun12K 135 | 7HLISACP 150 | MRF223 18.50 very well be a
(LS 24 10 | APS24.22 24 22 | yGansk 135 79L15CP  1.00| MRF224 2185 | lifetime investment.....
-9 10w 28 up 1-8 10 wp 25 up LM340-18K 1.35 | 79L1BACP 1.50 | MRF314 28,
$42.50 54065 S38.85 S$66.90 56400 S561.10 LM340-24K 1.35 | 79L18CP 1.00 | MRF314A 2891
LM350K 540 | 79(24Ace  150| marass 2653 | @ Large Keyboard
[M363-5 750 | 79024cF  1.00 | MAF454A 2653 .
MARK IV LED POWER LEVEL INDICATOR LM353-8 7.50 | MC1463G 490 MAF4S5 2234 | @ Separate Numeric
i g LM353-12 7.50 | MC1466L  9.90 | MAF455A 2234
:I?s& 5o ¥ Elis"'_“ Ra?!d 3?? ‘°+|5:9 ! LM353-15  7.50 | MC1468G  590| MRF475 405 Pad
) » Floating or Gradual Output Indicating LM353-18 7.50 | MC1489G 490 | MRF201 300 °® G -
: : ; raphics on Keys
« Kitincludes transistors, leds, capaci- | LM353-U 10.00 ::;;‘0': g-g; P ey
tors, resistors, PC Board, and silk VOLTAGE REGULATORS | mrreo03 244 | Over Ao $995
| Ta220 [Plastic) To220 (Plastic) | MAFBOO4  2.93 | 2007-16M, . . e—
screened metal front panel 26050 oty of o s 585

TB12CP 80. | 7912CP 95

. + % |
TemPeraTuRE METER | e % (e o AAINCIROINMA IS BETTER
IB24CP 80 | 7924CP gs b |
® Wide-Ranging —85°C to +150°C Nerioit smsoncr | mtrsorer serocr | W OVER 14 YEARSINTHE ELECTRONIC BUSINESS &

=B5'F 10 J302"F
@ Accurate +0.4°C/+0.7°F ‘yM- NEW LOW

LM340-xT oo TBONUC AMIZ0T o 780l

Dual Trace Oscilloscope
HITACHI 30 MHz

® TV sync-separater circuit

® High-sensitivity 1mV/div
(5MHz)

® Sweep-time magnifier
(10 times)

@ Z-axis input (Intensity

over most of range

PRICE

® Fast Bssconds 1o 99% of
final change in readng

® Versatile switch-selectabie res-
olution (0.1* or 1%) and
dogrees C or F

MODEL 840

k. *189

KTM-2 CRT/TV Kybd Term $349

74LS.. Series | 74LS145N 1,20 | 74L5266N 48 modulation)
Pn HTAB LE thondar TALSOON § .21 FALSISIN 44 | TALS2TIN 1356 @ Signal delay line
TALSOIN 23 | 74L5153N .75 | 741S298N 280 +
74US04N .26 | 74LS153N .42 | 74LS3EEN .75 ® X-Y operation
0 s c I llu s c u P E JALSOBN .27 | 74LS160N .85 | 74LS38BN .79 i i ® Trace Rotation
. 7ALSION 24 | T4LS181IN B0 | 74LS36TN .70 3 ]
74L511N 31 | 74LS1BZN .85 | 741S373N 145 | 11 Q v . \ Model V3028
74L520N .24 | 74LS183N  .B5 | TALS3TAN 1.40 e LE | Py S s ——n $995
74L522N 04 | 74LS184N 62 | 74LS37TN 1.40 M—-" iti t i
TALS2BN 38 TALS170N 265 TALS3BIN 2.90
74U527N 29 | 74LS174N 49 | 7415490N 180 ore sensitive to your 'np"'It
TAsaN 36 | 7alsiaiN 230 OPTOELECTRONIC COUPLERS 6800 SERIES 8 $ 4.60
¥ | 74s37n 38 | 74LsieIN 230
Higgelee1a0 74Ls40N 34 ;:g}g‘?: 1-;3 Type No Description 12 10 80w 100w | MCBBOOP  § 5.90| MCB8AGP 272 270 %
TALSAIN 45 B9 | TIL111 Trnewser Copine $1.32 1,26 5120 $1.14 | MCBBOTILY 65,84 | mcean7e 272
|
Snlysae0 ;:tg:g: gf ;:t::gg: '22 TIL112 Tmnewter Coupler 1,32 1.26 120 1114 | MCBBO2P  11.50| mcesssp 272 2716 (SV) 7.50
® DC—10MHz 24LS88N :‘5 JALS195N 65 TIL1 13 Dadegron Covpiwr 1.76 1.68 180 1 ?2 MCEBBO5U2P2 30.72 | MCBEBAP 314 2732 24 95
~ T4LS9ON a4 TALS221N 85 TIL1 14 Tranesms Coupter 132 1,26 120 1.14 | MCBBO8P 13.90 .

D S agenal AT, @ LIGHT JeL2a3n. 42 | 74LS240N 98 | TILITS Tmresscusse 132 126 120 114 | MCEBOSP 3850 =118 00 TReE 5410
© SMALL SIZE F4(S108N 52 | TALSZAIN 90 | TILII6 Tmessw oot 132 128 120 114 | MCEB21P 248|INMOS MICRO 4 300 3.90
Noss 8 ey WEIBHT 2 1oy JALS112N 42 | 74LS243N 99 | TILII7 TaresorCmpser 132 126 120 1.14 | MCBB28P 290| PROCESSOR | 4116 (300 nsec| 3.

7415123N .79 | 74LS244N 95 | TwLNiB T Couee 132 128 1.20 174 | MCBB4OP  12.22| McesDoOL $347.73 | 2114 {250 nsec) 3.0
@ ULTRALOW ® AUTOMATIC CIRCUIT | 920220 gg | 74ls24sn 220 T m:m., 147 140 133 126 | MCEBA3P  45.39 | MCEB00OL4 291,87 | 29140 (200 nsec) 4.60
POWER POWER DOWN FOR 74LS126N .54 | T4LSIEIN 2.20 MCEE44P 45,39 | MCo8000LS 319.80 | 57140 s SIQD
CONSUMPTION UNUSED SECTIONS | 74151328 08 | 7450830 59 | 6502 SERIES | Pesiza  $16.00 | MCOBASP  22.00| MCES488F  19.60 ety o
J4(8138N 68 | 74LS258N 65 | POSO2 $ 8.40 | PES13 970 | McesasPt  39.90 | mcea7oseaL111.72 | MK402TN-3 (200 nsec)  3.40
m 74L5138N .66 | 74L5260N .85 | PBSO2AzMuy 7.90 | PESIIA 10.70 | Mcesaers  esso| | TMS2532 23.50
PE502B(aMHz) 13,50 | PES14 970 | Mcosszr  18.08| parns corom [CMO STATIC RAM
. PE503 9,70 | PE514A 10.70 | MCBB50P 340 S—
SIEN D0 MITACCERTORN dned Z-80 SERIES PEEO3A 10.70 | PEE15 070 | Mcesszp g | MEMEsIOAC S 32.20.| synq (650 nsec) $4.80
MAI I_ D R D E R 2.5 MHz 4.0 MHz PBEO4 9.30 | PE5I5A 10.70 | MCBBB4P  32.26 :‘ém:;:‘;g g :: 5101 (800 nsec) 4,60
Z80-CPU  § B95|Z-B0ACPU § 9.95 | PEEO4A 10,70 | PE520 590 | MCoBSIL 27790 = e (450 pase). 810
P.O. BOX 2208R CULVERCITY, CAS0230 | z80.cTC 650 | Z-80A-CTC 7.95 | P85OS 9.30 | PE520A 6.40 [ MCEEEOP 10.80 .
Z-80-P10 650|Z-80A-F10 795 | PBSOSA 10.70 | PE521 5.20 | MCBBB2P 1180 CONF:NISE?E?'?GRS 51L01 (650 nsec) 5.90
3 bﬂ]l;l Z80-DAAT 1546 | Z-BOA-DART 18.85 | P50 9.70 | PE521A 680 | MCBBTSL 880
| PHONE ORDERS (213) 64 Z-B0-DART-3 13,50 | ZB0A-DART-0 1650 | PES0BA 10.70 | Pes22 5.40 | MCBBBOAP 34| ppoep male 2.95 SILICON GENERAL
Monimam Order $10.00. Adé 52.00 ta cove pastaqe and Madiog MasterCharga | Z80-S10/0 24,40 | 2804510/ 3050 | PE507 9,70 | Pe522A 11.90 | MCEBBIP  8.91 | DB26S  female 3.60 Linear IC and Voltage
s0d VISA eelcomed. Phease inchade your chacpe card mumbed interhank nesberand | Z-80-510/9. 1820 | 2-80A-510/9 2340 | PESOTA 10.70 | PE532 7.80 | MCEBBIAL 6.13 | Hooos 1.75 Regulator Databook
wption daie Some fhems sy subject 19 prioc 3w Not reaponnithe foe pes. | Z-80-DMA 2010 | Z-80A-DMA 2450 | PE512 10.70 | PE532A 10.20 | MCEBB5P 272| ger 7s50| 214 pages....... $4.50
Storm prowyg may vary kem Mad Onder prizing. W regervn the right 1o sobsitte - -
masdactu VISIT A STORE NEAR YOU TODAY - We stock a large selection of Technical Books, Discrete C d Circuits, Test Equi and Supplies.
3330 Piedmont Rd. N.E.| 11080 Jefferson Blvd. | 2649 Richmond |1125 N.E. 82nd Ave.| 1300 E. Edinger Ave. | 1054 E. El Camino Real| 4618 E. Broadway
Atlanta, GA 30305 Culver City, CA 90230 | Houston, TX 77098 | Portland, OR 97220 | Santa Ana, CA 92705| Sunnyvale, CA 94087 | Tucson, AZ 85711
(404) 261-7100 (213) 390-3595 (713) 529-3489 (503) 254-5541 (T14) 547-8424 (408) 243-4121 (602) 881-2348
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é RADIO-ELECTRONICS

ETCO

CABLE TV
CONVERTERS

AND OTHER
00D STUFF!

SMASHING ALL SALES RECORDS — OUR NEW
30 CHANNEL CABLE TV CONVERTER!

Conwnrts mid & suer
Bara cable chanseh
o yurwing om your
TV et
| GREGER yewr. | Mo 202AE047. ]

HOT NEW IMPORT! REMOTE CONTROL
30 CHANNEL CABLE TV CONVERTER!

; o (10

ETCOMKII WIRELESS —
THE ULTIMATE CABLE TV CONVERTER!

189"

Vi DCOR 2000 CONVERTER ELIMINATES PRDSLEMS
WHEN TAPING FHOM CABLET

UNUSUAL FACTORY SURPLUS
MID-BAND — SUPER-BAND CABLE TV TUNER

[ smrm—mﬂm & spoc shest-$1.80
FACTORY SURPLUS UHF TUNERS

QUARTER-MILE WIRELESS MICROPHONE
& RECEIVER SYSTEM

FCC soproved cryital contiofied

wirneler mike & recaivne Al

battery ondrated, Elactrat wide
$40.95  pnge respine VU metet

5 He. 2eavacen

" 148 ;
Wireed © um—mu
mmm 202TEML—$10.95

DUMPING! NORELCO ENDLESS LOOP CASSETTES!

9 5 ool o o <f

3 manuses -, 2R2VAS0S,
S‘m & manater ~Ho. FHIVAS0S.
e

IN STOCK — THE MURA
CORDLESS TELEPHDNE SYSTEM!

enpLesS

SALE OF QUARTZ BATTERY-
OPERATED CLOCK MGVEMENTS'

5895 iew Germo
n S E"

l\.’ﬁ:jff'l ¥
20 AMP REGULATED 12VDC POWER SUPPLY!

saled carton M.

[z9evases—mn sbove, 10 ampe—ta0.05 Mot n T8 |

1 OUR LATEST 98 PAGE
| 4 FASCINATING CATALDG

ETCO ELECTRONICS

NORTH COUNTRY SHOPPING CENTER
PLATTSBURGH, N.Y¥. 12901

Check with order, phaaie. Vina B Mattareard OK. |Sairy, po C.0 D5 Add 1834
for LIPS B Handling |Excens refunded). MY, State (pudents sdd 7% mbes tax
Duster & Export ingiaries irited. Our felephone ardes desk never cloos
Calt 1518 5618700

RUSH YOUR
ORDER TODAY TO

CIRCLE 4 ON FREE INFORMATION CARD

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 spherical TV antenna easy to build
from local parts for $200.00. Detailed plans
$20.00. GEMINI T.V., 183 Lamport Blvd., S.I., NY
10305

Satellite TV

FOR THE HOME
Sick of Network TV?

Qur receiver lets you get
over 75 channels of tele-
vision directly from earth-
orbiting cable TV satel-
litesl: HBO, Showtime, su-
per stations, sports and
movies worldwide.

We don't just
sell information!

From offshore oil rigs,
data links to hotels
and backyard instal-
lations, we wrote the
book. Constantly up-
dated, our 94 Page
technical information book and catalog gives youall
¥ 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 like Rockwell/Collins. Send
$7.95 today!

24-hrs. C.0.D. Hotline
(305) 339-7600

°SPACECOAST

RESEARCH CORPORATION
P. O Box 442-E, Altamonte Spgs, FL 32701

We Manufacture
Hardware!

Enjoy Satellite TV Now

Better than Cable TV—Over 200 TV and radio
services. Why waste money? Learn the whole
story and build a video system the family can
enjoy. No commercials, FREE movies, sports
and Vegas shows—worldwide, crystal clear
reception connects to any TV set. Big (8 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

:Fl"'-'l ITE VVICQINON

gATEL ITE VISION

We manufacture the highest spec 3-meter dala & video
dish in the world 41db gain! Wl ll:u ull direct. ;
Immediate delivery or you pick uP ¥
details including sateliite TV n!ormltmn gU

aiming service and discount schedule. Sond ol “EGT
J- ~

31 25 for postage & handlin
P. O, Box 561
Cuulb-rr)'. Florida 32707 =r

TIGER TENNASE

CB EQUIPMENT

LIMITED quantity of Motorola 40-channel remote
CB radios w/o mikes. These are a closeout of new
D84Y18BB06A radios made for 78-79 Lincoln/
Mercury/Ford automobiles. Shipping is prepaid
and orders received will be shipped within 24
hours. Send cashier's check or money order for
$70 to GUY GRIDER CB, 220 SE 89th, Oklahoma
City, OK 73149

s
|Solar Power P
Solar Powered AM Radio .

Place It in the sunshine and listen to your
favorite station! Features good quality
volume and tone from built-in speaker.
Complete and ready to operate. Makes a
unique gift! $24.9

Solar Panels

Converts sunlight directly into
electricity to power small fans.
pumps, radios. recharge batteries, etc.
12V 125MA $49.00 / 12V S00MA $150.00

Special 9V 30MA Small Panel
For powering transistor radios,
calculators. §12.00

Silicon Solar Cell
Experimentors Assortment
Each cell converts sunlight into
eleciricity. Assortment contains one
whole 2 inch cell, 5 odd shaped pieces

- Y%
and a small motor. $7.95

Sound Effects Generator Basic Kit

Now it's possible to bulld your own sound effects generator
withaut spending a fortune, We supply you with the T176477
sound chip plus an etched and drilled glass epoxy PC board
with schematic and layout instructions. This board makes it
simple to build a generator capable of phaser sounds.
locomotive. sirens, airplanes, ciocks, etc. Does not require dip
switches or other expensive/unusual components. You
supply a few standard resisiors, capacitors, swilches, pots,
speaker. 2N2222 transistor and 9V battery.

C23883 Basic Kit containing T176477. ==
Only $5.95 PC board and instructions
2N2222 Transistor for above  C23884 .39 each
120 VAC Wheel of Fortune
Popuiar game device uses
é?rz‘;l; Kit LEDs, transistors, and IC

to give the effect of a bright
red ball spinning around
numbers, Unit emits sound as

Complete variable
rate sirabe light kit

Contains ball spins and finally stops on
all parts. 4 = anumber. Incl. all parts.
PCboard. % -"l- . taceplate & PC board
line cord ﬁ—fq e,
instructions =
c23071 S$7.50 23806 $8.99
P.0. BOX 27038
CHANEY DENVER, COLORADO 80227

electronics inc.

= Minimum AD Order 56,00

= Please include 51.50 for postage
= VI5A MC accepted

* Phone orders are welcame
Send for our free catalog of unigue items

Phone Orders
303-7T81-5750
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LONG PLAY

10 HOUR TAPE
RECORDER

Top quality AC-DC cassette
recorder, modified to provide
5 continuous hours of re-
cording and playback of true
fidelity, distortion-free sound
on each side of cassette for
a total of 10 hours. Unit has
many special built-in fea-
tures. TDK D-C180 cassette

supplied. ONLY '$1 ZS.W "

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
ﬁhﬂ]‘l& is lifted. Stops when you
ang up, making a permanent
record. Easily installed. No

monthly charges.
FCC APPROVED $24.50*

VOX VOICE ACTIVATED
CONTROL SWITCH

Solid state. Self contained. Excel-
lent adjustable sensitivity. Voices
or other sounds activate and con-
trol recorder. Uses recorder mike or

remote mike.
$24.95*

2% x 13 x %"
Phone call Adapter $24.50%, VOX $24.95%, (* plus
$1.00 ea. shipping & handlmx] 10 hr. Recorder
$125.00* (*plus $4.00 shipping & handling). Cali-
fornia residents add tax. Mail Order, VISA, M/C, cod's
okay, quantity discounts available. Moner back guar.
Free data.
AMC SALES, Dept. 19 9335 Lubec St., Box 928
Downey, CA 90241, Phene (213) BES-8518
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amsa2y the first name in Counters !
9 DIGITS 600 MHz $1292%

SPECIFICATIONS: WI R.ED

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
B-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 selectable gate times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the input signalis removed Also, al0mHz TCXO time
base is used which enables easy zero beat calibration checks against WWYV.
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 $99

SPECIFICATIONS:

Range: 20 Hz to 525 MHz

Sensitivity:  Less than 50 MV to 150 MHz
Less than 150 MV to 500 MHz
1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)

100.0 Hz (500 MHz range)

7 digits 0.4" LED

1.0 ppm TCXO 20-40°C

12 VAC @ 250 ma

7 DIGITS 500 MHz $79%

WIRED

ERICES
CTH0 wired, | year warranty
CT90 Kit 90 day parts was

Resolution:

ranty

AC AC adapeer

B 1 Nicsd pack +AC Displa}'.
Time base:

Adupter Charger

V). Micrs power Oven
s base

External time base mput

Power.

95
WIRED

The CT-70 breaks the price barrier on lab 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-70 wired, | year warranty
CT-70 Kit, 90 day parts war-
ranty !

AC-1 AC adapter

BP-1 Nicad pack + AC
adapter/charger

Resolution:

Display:
Time base:

Here's a handy, general purpose counter that provides most counter
functions at an unbelievable price. The MINE-100 doesn't have the full

MINIE-100 wired, | year
warranty

MINI-100 Kit, 90 day part
warranty

AC-Z Ac adapter for MINI-
100

BP-Z Nicad pack and AC
adapter/charger

§79.95
59.95
395

12.95

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 to 500 MHz with excellent sensitivity
throughout the range, and the two gate times let you select the resolution
desired. Add the nicad pack option and the MINI-100 makes an ideal addition
10 your tool box for “in-the-field" frequency checks and repairs.

SPECIFICATIONS:

Range: 1 MHz to 500 MHz
Sensitivity:  Less than 25 MV
Resolutionn 100 Hz (slow gate)
1.0 KHz (fast gate)
7 digits, 0.4" LED
2.0 ppm 20-40°C

5 VDC @ 200 ma

Display:
Time base
Power.

8 DIGITS 600 MHz $159

SPECIFICATIONS:

Range:
Sensitivity:

Resolution:
Display:

Time base:
Power.

20 Hz to 600 MHz

95

The CT-50 is a versatile lab bench counter that will measure up to 600 MHz

Less than 25 mv to 150 MHz jth 8 digit precision. And, one of its best features is the Receive Frequency
Less than 150 mv to 600 MHz 54, 0ier which turns the CT-50 into a digital readout for any receiver. The

1.0 Hz (60 MHz range)
10.0 Hz (600 MHz range)

8 digits 0.4" LED
2.0 ppm 20-40°C

110 VAC or 12 VDC

adapter is easily programmed for any receiver and a simple connection to the

receiver's VFO is all that is required for use. Adding the receiver adapter inno
way limits the operation of the CT-50, the adapter can be conveniently

switched on or off. The CT-50, a counter that can work:double-duty®

PRICES:

CT-50wired, | year warranty
CT-50 Kit, 90 day parts
warranty s
RA-1, receiver adapter kit
RA-1 wired and pre-program-
med (send. copy &f Teceiver
schematic)

$159.95

119.95
14.95

%

29.95

(1

DIGITAL MULTIMETER $99 -1

The

DM-700 offers professional quality performance at a hobbyist price.

SPECIFICATIONS:

DC/AC volis 100uV to 1 KV, 5 ranges
DC/AC
current
Resistance
Input
impedance:
Accuracy:
Power

COUNTER PREAMP

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 autgmatic decimal placement, automatic
polarity, overrange indication and overload protection upto 1250 volts on all
ranges, making it virtually goof-proof! The DM-700 looks great, a handsome,
jet black, rugged ABS case with convenient retractable tilt bail makes it an
ideal addition to any shop.

PRICES:

DM-T00 wired, 1 year warranty
DM-700 Kit, 90 day parts
warranty

AC-1, AC adapior

BP-3, Nicad pack +AC
adapter/ charger

MP-1, Probe kit

AUDIO SCALER

§99.95 TS T L

0.14A 10 2.0 Amps, 5 ranges

79.95 0.1 ohms to 20 Megohms, 6 ranges -

3.95

10 Megohms, DC/AC volts
10.1% basic DC volts
4'C cells

19.95
2.95

ACCESSORIES
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

against color TV signal

For high resolution audio measurements, multiplies
UPin frequency.
@ Great for PL tones
® Multiplies by 10 or 100
® (.01 Hz resolution!
$29.95 Kit

15.95 | Far measuring extremely weak signals from 10 o 1,000
1595 \H:. Small size, powered by plug transformer-included.
12951 o Flat 25 db gain
3.95| & BNC Connectors
@ Great for sniffing RF with pick-up loop
$34.95 Kit  $44.95 Wired

$39.95 Wired

caa &2

PHONE ORDERS
CALL 716-586-395(

CIRCLE 17 ON FREE INFORMATION CARD

Saratottion guaranteed - examine for 10 doys if not plecied
teturn in onginal form for refund Add 5% for shipping
inturance to a maximum of $10. Oversets add 1 5% COD add

$2 Orders under 510 odd $1:50 NY reudenrs add 7
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LASER VIDEODISC
continued from page 83

R3013. Output at pin 4 is applied through
a 540-nanosecond delay line, DL5103, to
pin 4 of the Video Demodulator II
module. Here the composite video sig-
nal is applied to point A of the electronic
dropout switch.

The 64-microsecond delayed video-
FM signal is applied via pin 17 to the
FM demodulator stage of the Video De-
modulator II module. Its composite
video output is available at Pin 1 and is
applied to a video amplifier. The fre-
quency response of that amplifier rolls
off at 2.6 MHz because the 64-micro-
second delay line (DL5101 in Fig. 6)
cannot pass signals above that frequency.
As a result, dropout corrections occur
in black-and-white only. The effect,
however, is not noticeable on the TV
screen because of the small areas of the
picture involved. Gain control R3013
controls the gain of the video amplifier.
The video input is applied to point B of
the dropout switch and can be monitored
at the test point on Pin 10 of the Video
Demodulator IT module.

The electronic-dropout switch there-
fore receives a 540-nanosecond delayed-
video signal at point A and a line-delayed
composite video signal at point B (64-
microsecond delay). The voltage at pin

15 determines which of those signals
will be applied to the electronic burst
switch. When a dropout occurs, the
voltage at pin 15 goes high and creates a
dropout pulse for the duration of the
dropout. The dropout switch, normally
in position A, receives the undelayed
video signal (540 nanoseconds). How-
ever, when a dropout pluse is present,
the dropout switch moves to position B
and receives the delayed (64-microsec-
ond) video signal. The selected signal
leaves the module at pins 7 and 11.

The undelayed video signal is actually
delayed by 540 nanoseconds—the time
required for the dropout circuitry to re-
spond to the actual dropout. The actual
time difference between the two types
of video signals is 64 microseconds less
540 nanoseconds, or approximately
63.5 microseconds, the true scan time
of one horizontal raster line,

The electronic burst switch in the
Video Demodulator I module is used to
maintain the 180-degree phase difference
in the 3.58-MHz chroma (color) signal
from frame to frame during special
mdoes of operation, such as still-picture,
reverse, fast forward, etc. The chroma
signal is normally 180 degrees out of
phase from track to track on the video-
disc. That relationship is also true from
frame to frame on normal TV broad-
casts and its: purpose is to cancel 3.58-
MHz interference. However, when the

@\T‘i‘l‘
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Come on, treat yourself—and save money, too.
Subcribe to Radio-Electronics today, and make
sure you 3et all of the most interesting, most ex-
citing and authoritative electronics reporting in
any magazine, month after month. Don't miss a
single one of the upcoming issues jam-packed with
new-equipment test reports, projects to build, ser-
vicing ideas, and news of solid state, computers,
hi-fi, hobbies and everything electronic. Save
money, too—as much as $5. off the newsstand
price when you subscribe to Radio-Electronics.
Come on, you deserve it—check off the money-
saving offer you prefer on the handy coupon, and
start enjoying Radio-Electronics every month.

PROTECT YOUR CAR
AGAINST AUTO THEFT

Radio s
Eleelmmes
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NIFTY
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Get The Authority—Every Month

Name (Please print)

|
1
-l

§

Address

City

State Zip

Indicate the offer you prefer:

[J 1 Year—12 issues ONLY $13.00
(You save $2.00 off newsstand price.)

[] 2 Years—24 issues ONLY $25.00
(Save More! $5.00 off newsstand price.)

Mail to: Radio-Electronics

SUBSCRIPTION DEPT., P.O. BOX 2520 BOULDER, COLO. 80322

— D e e

EXTRA SAVINGS if you enclose nt.
[J Payment enclosed (send two extra issues per year)

[ Bill me

[0 Check here if you are extending or renewing your
subscription.

Extra Shipping: Canada $3.00 per year, all other countries $5.00 per year.
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same track is being played over and
over again, the chroma signal would
not be out of phase from frame to frame.
To introduce that phase difference, the
signal is therefore delayed by 140 nano-
seconds during alternate revolutions
when still-picture viewing is called for.
That delay is equivalent to one half of a
3.58-MHz period. The electronic burst
switch switches the delay line DL5102
in or out depending upon the viewing
mode being used (still picture, reverse
play, fast forward, etc.).

The resultant composite video signal
is then fed to a Video Processor module
and to a Reference Control module, as
shown in Fig. 8. A video-muting input
at pin 16 blanks the video signal during
return of the laser beam to the inside of
the disc and during initial turn-on. The
video signal is also processed by the
DC clamp circuit that clamps the video
signal to the correct DC level.

Composite video is clipped in the
Reference Control module by the
amplifier/clipper stage. The resulting
clipped video contains the digital code
that represents the picture or frame
number. That code is applied to the de-
coder block on the Mode Control
module. A video generator actually
creates the separate video signal for
displaying the picture number. A video
signal that provides a gray background
behind the numbers on the screen is
also generated by those circuits. Those
video signals are then applied to the
2nd video amplifier at pins 7 and 11 of
the Video Processor module and the
resultant video is then applied to the
Rf Modulator as well as to the rear-
panel monitor jack, via an emitter fol-
lower.

As elaborate as that video and audio
processing circuitry may seem, it is
really only one half the story of what
takes place inside the new optical-laser
video disc players. Fully as much elec-
tronic circuitry (not to mention the pre-
cision mechanical system) is associated
with the servo-control circuitry that
performs such functions as turntable
motor control, tangential-tracking mir-
ror control, radial-tracking mirror con-
trol, slide-drive control, objective-lens
control (focus) and turn-on sequence
logic. All of which makes the new video-
disc players an almost miraculous
achievement when one considers that
they don’t cost much more than many
audiophiles spend for a super-perform-
ing audio turntable. R-E
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The unique
and valuable
components of the MicroAce

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

The unique versatile BASIC interpreter offers
remarkable programming advantages:

@ Unique ‘one-touch’ key word entry: the
MicroAce eliminates a great deal of
i typing. Key is (RUN, PRINT,
LIST, etc.) have their own single-key entry.

® Unigue 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 wundergo all relational tests (e.g.

comparison). The MicroAce also has string

input — to request a line of text when

necessary. Strings do not need to be

dimensioned.

Up to 26 single dimension arrays.

FOR/NEXT loops nested up 26.

Variable names of any length.

BASIC language also handles full Boolean

arithmetic, conditional expressions, etc.

Exceptionally powerful edit facilities, allows

modification of existing program lines.

® Randomise function, useful for games and
secret codes, as well as more serious
applications

® Timer under program control.

A Mic

® PEEK and POKE enable entry of machine code
instructions, USR causes jump to a user's
machine language sub-routine.

® High-resolution graphics with 22 standard
graphic symbols.

® All characters printable in
program control.

® Lines of unlimited length.

reverse under

‘Excellent value’ indeed!

For just $149.00 (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 Dollar!

The MicroAce owes its remarkable low price to its
remarkable design: the whole system is packed on
to fewer, newer, more powerful and advanced 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.

rocomputer
for everyone at

The [Microficel - a new generation of

miniature computers

A COMPLETE COMPUTER

for $149.00 for 1K Kit
Post and Packing FREE
{Add 6% Tax for Shipments inside California)

RAM (expandable to 2K on board) is roughly
equivalent to 4K bytes in a conventional computer
— typically storing 100 lines of BASIC. (Key words
occupy only a single byte.)

The display shows 32 characters by 24 lines.

And Benchmark tests show that the MicroAce is
faster than all other personal computers.

No other personal computer offers this unigue
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.

power
supply.

Expansion
Connector  UHF TV

modulator ROM. e

Rugged,
flush,
Keyboard

ZB0 A microprocessor Sockets for
chip, widely recognised TV, cassette Your MicroAce kit
as the best ever made. recorder, contains...

® Printed circuit board, with
IC sockets for all ICs.
Complete components set,
including all ICs-all
manufactured by selected
world-leading suppliers.
® New rugged keyboard,
touch-sensitive, wipe-clean.

Description

JOIN THE REVOLUTION - DON'T GET LEFT

BEHIND - ORDER YOUR MICRO ACE NOW!!

end Check, Money Order or quote your Credit Card No. to:
MicroAce 1348 East Edinger, Santa Ana, California, Zip Code 92705.
l or phone (714) 547 2526 quoting your Credit Card Number.

F------_------

Unit Price TOTAL

I Quantity Amex
® - Id v = g e
e E:::: ::,?jupﬁ;:?;e ; MicroAce Kit 1K | $149.00 Diners
o 5 Check
connection to domestic TV MicroAce Kit 2K | $169.00 Money Order
and cassette recorder. M Y, C
(Programs can be SAVEd I Manual $10.00 estar Chisron
andLoADsd on Lo a 1K Upgrade Kit | $29.00 o
portable cassette recorder.) l : Card No.
t Shipments inside California
o
Exp. Date
unregulated. F
____________ ® FREE course in BASIC Name
SEESEEDEES programming and user l ~
! [5s] .ﬂ- HER manual. tress
ak wi City State Zip

= . .
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RADIO-ELECTRONICS

" 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 circuitry
*No external parts
required
* 5 simple
connections

HY50 30 watts RMS $28.95

High performance amp with ru, aluminum heat-
ui:'?lw, Measure onl 4'P>c 2" ?mlckl Mounts with
2 screws. Gives watts AMS at 0.02% distortion.
Responsa 10 — 45 KHz. 4 to 16 ohms. 25 V/2A.

HY30. 15 watts AMS. Size/specs as HY50. 20 V/2A. 25.95

HY200 120wattsRMS $79.95

High performance amplifier with

large heatsink area for cool opera-

tion. Fully protected circuitry. Distor-

tion only 0.01% at 120 watts RMS (1

KHz). Rasponse 10 Hz — 45 KHz. S/

ratio 100 db. Only five connections.

Arnazinglg compact — only 412" x

4" x 2" D. Mounts with 2 screws.

Requires =45 VI3A,

HY120.60 W RMS. Specs/size as HY200. 35 VI2A. 59.95

HYA400 240 watts (4 ohm). Double the power,
double heatsink area! Same specs as HY120/200. May
be used into 8 chms at reduced output. 599 95
4" % 4%2" w 4", 45 VI4A .

"HY400 bridging circult for 480 watts available 1981.

PreAmplifiers
HY86 Stereo HY8

$48‘9 5 Mono
$25.95

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

May be used in multiples for PA, instrument mixers
atc. Order optional pcb's to extend ad?s connectors:
B6 (for HYE6) $3.75 and B66 (for HYBE) $4.75

Power Supplles

Circuit boards with all components plus TOROIDAL
transformers (except PSU30 and 36). Toroldals are half
the size and weight of conventional transformers; and
are quieter and more efficient. Note: HY8& and HYE8
can also be powered from any supply.
PSUSO0 tor 1 or2 HY50
PSUBOfor 1HY120,............
PSUTO for 1 or2 HY120
PBUSO fort HY200! ... oL iiii i .
PSU180 for 1 HY400 0r2HY200 .............. $80.50
PSU38for1or2 HY30 ............
PSU30 for 12 HYB or B HYB6 .............0en $22.95
Telephone Order (716) 849-0735

DEALER AND OEM ENQUIRIES INVITED

GLADSTONE ciectronics

801 Fuhrmann Bivd., Buffalo N.Y. 14203
Name

Address

City Zlp

Please send

Amt. I d

Check( ) M/O( ) Visa( ) MIC( )
Number Exp.

In Canada: Gladstone El , Toronto, Ontario

ok
-k
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—  NRI School 8-11
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8 0.K. Machine & Tool Corp. .....
11 On Computing

9 Ora Electrs
16  Paccom

2 Paia Electronics
43 Poly Paks

[ DISCOUNT TRS-80° DEALER A1 |

COMPUTER SPECIALISTS

FREE
COMPUTER
CATALOG
UFON

won Ly

$ Discount 3

on TRS-80's
26-3001 4K Color....... $360.00
26-1062 16K I ...ovooe.. 888.00

26-4002 64K 1 DRIVE. ... 3440.00

1-800-841-0860 TOLL FRET
MICRO MANAGEIMINT SYSTEMS, INC.
Downtown Ploza Shopping Center
115 C, Second Av., 5.W.
Ceire, Georgia 31728
[912] 377-7120 Go, Phone No.

NOISE FILTER
continued from page 44

minimum. A further advantage pro-
vided by multiple notch-filter tech-
niques, is that the worst possible adjust-
ment is limited to between 8 dB and 10
dB of attenuation. If a sliding cut-off
filter were used, that might not be the
limit and the error induced could be in-
tolerable.

With the ASRU, the maximum per-
missible error can be set by the user
and the possibility of obtaining an
unnatural response—where a low-
frequency band might be attenuated
more than a higher-frequency one—is
avoided. The noise-reduction control
and the spectral-tracking concept with
feedback are two features that make
the operation of the ASRU so effec-
tive, yet free of side effects.

Next month, we will provide the cir-
cuit details for both the noise reduction
and dynamic range expander portions
of the ASRU. The construction details
will also be given. R-E



DISCWASHER
D4 SYSTEM

discwasher”

D4

Hi-Technology. d
Record Cleaning FIU!

SEE DIRECTIONS :
AND CAUTION OTHER SIP

NevContents 1,25 11 oz 136 97¢°

A NEW STANDARD
OF RECORD CARE

NEW D4 FLUID

Inherently more active against record contamination.
Inherently safe for record vinyl. Preferentially
absorptive formula carries all contamination off the record.

NEW D4 FABRIC

Unique directional fibers preferentially remove fluid
and contamination. D4 fabric results in clearly better
cleaning, better drying and ultimately residue-free surfaces.

UNMATCHED VALUE

The Discwasher D4 System is enhanced by the durability
and aesthetics of the hand-finished walnut handle.
Included in the D4 System are the DC-1Pad Cleaner and
new instructions.

discwasher’

PRODUCTS TO CARE FOR YOUR MUSIC
Discwasher, Inc., 1407 N. Providence Rd., Columbia, MO 65201
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In one year our K40 antenna
has become the largest selling
CB antenna in the world!

1. 1ts more 2. Its made 3. It's proven best!
expensive... bter. == ...Here’s what the leading CB

publications said.
$42.5°
@ suggested retail

CB TIMES: " .. it's not often that a product bursts onto the mar-
ket scene, dominates and improves CB'ing for everyone. American
Antenna and the K40 are doing it—repeated tests showed the K40

And when you

pay more,

you expect more!

-

could out-perform the major competitive brands.”

RADIO-ELECTRONICS: "The results of our tests showed
that, in three different positions of the monitoring receiver, the
model K40 equaled or out-performed the competitive antenna.
Apparently, American Antenna's advertising is not merely Madison
Avenue showmanship."”

PERSONAL COMMUNICATIONS: " . . an impressive

MORE PERFORMANCE:

.The K40 is guaranteed to
transmit further or receive
clearer than any antenna it
replaces. We know it will
We've tested it with 771

959% of the trials, the K40 out-performed the existing mobile anten-
nas. We had to try one for ourselves.

. in every case, the K40 either equaled or out-performed its
competitor.

“No ifs, ands, or buts! The K40 Antenna from American Antenna would have to

be just about the best antenna around.
CB MAGAZINE: “Introduced in October, 1977, the K40 quickly became the
top seller and in mid 1978, became the number one selling antenna in the nation.”

| ...Here’s what CB’ers all
across the country said.

ANTENNA SPECIALISTS: " .. truck driver and CB'er for
10 years .. . 50% further than my M410 '‘Big Momma'."
—J.H. Colletl, 207 McFes, Bastrop, LA
AVANTI: “I'm an electronic technician with a Second Class
FCC license . . . | was able to transmit 70% further and tune
the SWR 75% lower than my Avanti.”
—H.R. Castro, VRB, Monserrante D-67, Salinas, Puerto Rico

PAL: “ = 20% better in transmission and
reception than my 5/8 wave Pal Firestik.”
—Johr A Blum, Box 4486, Zelienolple, PA

SHAKESPEARE: " . . |'ve been a CB'er for
three years and the K40 is the best |'ve ever
had. Better in reception and transmission than
my Shakespeare.”

—H. Bachert, Jr., 15 King Rd., Park Ridge, NJ
HUSTLER: “Compared to my Hustler XBLT-
4, the K40 can consistently transmit 40%
further and the reception was better. The K40 is
the perfect way to complete a CB system.”
—Jerome R. Brown, 7800 S. Linder. Burbank, IL

CB'ers just like you for one
year.

MORE FLEXIBILITY:
You can fit your K40 to any
mounting surface. It will fit
any vehicle you'll ever own!
That includes choppers, dune
buggies, gutters, mirror
mountis, luggageracks, trunks,
hatchbacks, through roofs,
semis, pick upsand RV's.

MORE QUALITY:
It's not imported. It's not
made in Taiwan, Korea or
Japan. It's American made in
an American town. It's made
with better materials that
cost more and by profession-
al people we pay more. And
we designed it right
here in the U.S A.

*Including option-

al mounts at extra
cost.

«.« This

Antenna o PROS
is so \ : 2V (SPECIAL NOTE)
DYNAMITE , A ' IF YOU'RE A

you receive a ... ' T | BEGINNER:

AMERICAN. ANTENNA
ELGIN, IL 60120

RS MalASR A COPYRIGHT AMERICAN ANTENNA 1879 ' POWER!

.+« Sold exclusively by m American K40 Dealers throughout the U.S. & Canada.



