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For nuts and screws in all the sizes
you use—and in all the patterns you're
ever likely to meet (including the new
Torx ™ design that's becoming so
widespread).

Choose from inches or metric,
straight-on heads or ballpoints, regular
or tee, fixed or ratchetting handles.

Buy individually, in packaged sets,
or in comprehensive cased kits.

If you need to drive a nut or screw,
trust Xcelite.
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There's a danger. And this invisible menace
will affect nearly everybody reading this ad.

The danger is pollution—but not the ordinary
kind. In fact, ten years ago, we didn’t have this
new kind of pollution. Let us explain.

Ten years ago, cars didn't have catalytic
converters. Today, these catalytic converters
“grind up” the car exhaust into particles so
small they form micron soot, and micron soot
is so fine, it can be easily absorbed into your
lungs. Even the EPA has stated, “Becauseitis
so fine, such soot particles stay longer and
cause more damage in the respiratory tract.”

Ten years ago, homes were able to
“breathe” or exchange air between the out-
doors and indoors four or five times a day.
Today, with our well-insulated energy-consci-
ous buildings our homes literally create and
trap pollution that we breathe unwittingly.

OTHER PROBLEMS

There are other problems too. Add the daily
soot, dust, smoke and other impurities in the
air and you've created pollution problems
even worse than they were ten years ago—so
bad in fact that environmental groups are
especially concerned over this new “time
bomb' lurking in our environment.

But American ingenuity hasn’t been sitting
still. A rash of small devices containing char-
coal filters with fans and selling for around $30
have literally flooded the market. The problem
is that these devices only remove particles 5
microns or larger. Today's micron soot is one
micron or smaller. Cigarette smoke for exam-
ple is 2 to 3 microns or smaller.

70,000 UNITS SOLD

In 1978, JS&A introduced the negative ion
generator in a national advertising campaign
and sold over 70,000 units. It was a device that
cleaned the air by electrostatically removing
particles even smaller than one micron. Hos-
pital burn centers soon began using com-
mercial versions of the negative ion generator.

Removing sub micron particles from the air
was very important, but there was also a sur-
prising second benefit. The unit added neg-
atively charged ions to the air.

We've all felt the effects of negative ions
after a thunderstorm. When you take a deep
breath, the air smells good and you feel good.

The opposite is true of positive ions which

NEW PRODUCT

Fresh Air

‘Bubble

Surround your body or your work place with
ion-controlled fresh air in America’s first
bipolar electrostatic home precipitator.

The unit measures only 2" x 4" x 7" and its
black appearance will fit into most decor.

can be found in polluted environments, air
conditioned office buildings and in automo-
biles. Many scientists believe that positive
ions make you feel moody, depressed, irrita-
ble and restless. A negative ion generator
cancels out the positive ions and fills the air
with negative ions.

AN EXPERIMENT

When you blow smoke into an inverted glass
bowl and put it over an ion generator, the
smoke immediately vanishes. Or if you place
the ion generator in an odor-filled room, the
room soon smells fresh.

It was these experiments that really con-
vinced the public that the JS&A ion generator
was a valuable new home appliance. Soon the
market was flooded with competitive ion gen-
erators. Many were not as efficient as JS&A's
first model. Some emitted very few ions and
one actually emitted dangerous levels of
ozone. JS&A conducted independent labor-
atory tests and publicized the results which
showed that JS&A's unit was indeed the best.

You can easily remove and wash or simply
replace the ion filter after it collects the soot.
Extra filters are only $1.00 each and should be
replaced or washed once every two months.

That's the history. But like any new tech-
nology, there's sure to be improvements. The
first ion generator produced negatively
charged ions which attached themselves to
the pollutants and then fell to the ground. You
ended up with clean, fresh air but also dirty
rugs and walls.

In winter, the units created electrostatic
discharges which can be uncomfortable when
touching a door knob or someone else.

CONTROLLED ION ENVIRONMENT
So American scientists created an ion
generator using a bipolar emitter which emits a

CIRCLE 51 ON FREE INFORMATION CARD

balanced amount of negative ions to create a
controlled ion environment. One emitter
produces negative ions and the other controls
and shapes those ions to create an ion bubble.

The end result is a unit which leaves just the
right amount of negative ions in a large room,
aitracts the pollution particles and deposits
them on a washable collector plate while keep-
ing your floors and walls free of dirt. You're
actually placed in a fresh air bubble while you
work, sleep or relax and with no uncomfortable
electrostatic charge.

| urge you to try the JS&A ion generator in
your home or office for 30 days. Put one on
your desk or in any smoke-filled room. Notice
the refreshing difference in your work environ-
ment. Take it home and plug it in next to your
bed. Chances are, you'll want to buy another
one before our 30-day trial period ends.

SATISFACTION GUARANTEED

But if you are not pleased with your unit for
any reason whatsoever, please return it within
30 days and we'll send you a prompt and
courteous refund including your $4.00 post-
age and handling. JS&A is America’'s premiere
electronics company—a substantial organi-
zation that guarantees your satisfaction.

To order, send your check for $89.95 plus
$4.00 postage and handling (lllinois residents
please add 6% sales tax) or credit card buyers
may call our toll-free service line below.

We'll send you the JS&A ion generator
complete with instructions and a 90-day limit-
ed warranty. Then plug itin and leave it run all
day and night. The cost to run the unitis only a
few cents per day.

The era of the ion generator as a standard
household appliance is here. Order the
newest and best unit available at no obligation,
today.

PRODUCTS
THAT
THINK

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

©JS&A Group, Inc.,1981
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ON THE COVER

Flat-screen displays to make
truly-portable, or “skinny” large-
screen, TV's have been long
awaited. Now, not one, but two,
totally different means for achiev-
ing that goal have been demon-
strated in working prototypes.
The story of how those displays
function starts on page 39.

SPECIAL COMPUTER SECTION explains what
to look for in setting up a system for home or
business use. The section begins on page 51.

MANY FINE RECORDINGS have been made
without using noise-reduction techniques. A
dynamic noise-reduction system can improve
their sound. Find out how the process works
starting on page 90.

Due to lack of space in this issue, Part 3 of the

Programma-2 RF generator project will appear
next month. We apologize for any inconvenience
that may cause.
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VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

VCR SALES
ZOOM

No matter what happens to videodiscs, home videcassette recorders now appear to be
firmly entrenched as a major consumer electronic product. Japan's exports of VCR's
now are greater than her color TV exports in dollar volume, and U.S. sales this year
could reach 1,500,000, nearly double the volume of last year. Eleven Japanese VCR
manufacturers produced 4,400,000 VCR's last year, and it's estimated that 8,400,000 will
be made this year, perhaps 12,000,000 in 1982. In the U.S., new brand names are joining
the VCR parade—including Fisher, Kenwood, Sansui, Canon and Grundig (the last with
the first NTSC version of Europe’s Video 2000 format).

LOOKING AT
VIDEODISCS

As the dust begins to settle, it's becoming increasingly obvious that the two different
videodisc systems currently on the market—LaserVision (LV) and RCA’s Capacitance
Electronic Disc (CED)—aren't directly competitive, and the question “Which will win?"
may not be appropriate. Returns aren’t yet in on the more important question of whether
either or both systems will survive.

The LV optical system, with players currently being marketed by Pioneer and Magna-
vox, is an extremely sophisticated technological triumph which is at its best in the
utilization of special interactive discs, such as the "First National Kidisc." So far,
greatest successes in selling this system have been achieved by video dealers and
technically proficient audio retailers. Its buyers have been largely those interested in
advanced technology, plus firms and institutions seeking to harness the system's
significant applications to teaching and training. Research has shown that a substantial
majority of consumers who buy LV players already own videocassette recorders.

The CED system, on the other hand, hasn't exactly been a dream-come-true for video
dealers, many of whom are using it to attract customers, and then selling them “up' to
VCR's. Who has been successful with CED? Well, chains such as J. C. Penney, for
example. And the successes have come largely in areas without cable TV, or without
access to a multiplicity of TV channels—and to people who don't own VCR's.

TV STEP-UPS

Did you ever wonder what the various “step-up’” features really add to the cost of a
television set? Well. apparently so did the International Trade Commission, which
surveyed a cross-section of dealers. In color, it found that a single-knob 12-20-channel
electronic tuner increased the wholesale price (the price the dealer pays to the man-
ufacturer) $15-$20 over that of a mechanically tuned set. Pushbutton tuning (12-20
channels) was a $20-$33 step-up, and a single-knob 82-channel tuner cost $25-$40
more than a mechanical tuner. Random-access keypad tuning added $40-$60. Remote
control with 12-20-channel scan (sequential) tuning commanded a $50-$65 premium,
82-channel scanning cost $60-$70 and keypad tuning brought in an additional $80-
$100. Automatic color circuitry increased the wholesale price $5-$20; the combination
of automatic color and a room-light sensor cost $15-$20, and VIR added $10-$20. In both
color and monochrome, woodgrain finish cost $5-$10 more than a plain cabinet, and an
AC-DC monochrome set cost $2-$6 more than AC-only. R-E
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WHATI’S NEWS

Fire alarm for the deaf
uses vibrator pager unit

Winthrop College, of Rock
Hill, SC has won a $5,000 award
for innovative cost reduction
with a design for a fire alarm for
the deaf or the hard-of-hearing.
The prize was won in a field of
160 entrants in a competition
open to the nation's 3,100 in-
stitutions of higher education.

The fire-alarm system for the
hard-of-hearing that is most
commonly used by institutions
uses flashing signal lights. The
Winthrop system uses individual
paging devices, which hard-of-
hearing students, faculty mem-
bers and staff members wear
when they are on the college
grounds. Radio-operated like
the beeping pagers worn by
doctors and other professionals,
they vibrate for 30 seconds
when any fire alarm on the
campus sounds.

No new technology was re-
quired for the vibrator-alarm,
says Winthrop's construction
engineer Steve Warren. “We
didn't invent anything—all the
components were standard
communications equipment.”

Winthrop would have spent at
least $147,000 for a flashing-
light system. More than 1,500
lights would have been needed
to cover the college's 31 build-
ings satisfactorily. The cost of
the vibrator-pager system will

be about $7,000.

The $5,000 was a third-place
award in the Cost-Reduction In-
centive Awards Program com-
petition sponsored by the Na-
tional Association of College
and University Business Officers
and the U.S. Steel Foundation.
The first prize was given for a
new technique for repairing
shower stalls in residence halls,
and the second for a chemical
waste exchange and filtration
system.

Florida tightens up on
police-radar methods

Removing automatic locking
devices on police-radar units is
the most important recom-
mendation of a five-man com-
mission set up by the Florida
legislature in 1980, to develop
standards for police radar.

Locking units allow a police
officer to set his radar at a criti-
cal speed while he concentrates
on other duties. When a vehicle
exceeding that speed ap-
proaches, an alarm sounds. The
officer must then determine
which of the oncoming vehicles
has reflected the signal. Re-
moving the automatic lock com-
pels the officer to identify a
suspected speeder visually,
rather than guessing at which
car triggered the signal.

The Florida radar commission
further recommends reducing
the radar-beam width to 12

THE RADIO VIBRATOR-PAGER that signals fire danger to hard-of-hearing or
deaf persons on the Winthrop campus.

degrees. Since identifying the
target is possibly the trickiest
problem in police-radar use, re-
ducing the area from which the
radar can pick up signals re-
duces the number of cars that
can reflect a signal to it, and
thus the probability of error.

Electromagnetic interference
from a number of radio or elec-
trical devices has been found to
cause erroneous radar readings.
To reduce interference, Florida
will convert all its radar to the
higher-frequency K-band.

At the time of.writing, the new
standards required approval
from the Florida Department of
Highway Safety and from Gov-
ernor Bob Graham, which was
expected without delay. Once in
action, Florida's new standards
will not only surpass those now
in process at the federal level,
but will probably set the ground-
work for police-radar regula-
tions enacted by other states in
the near future.

Videodisc-based memories
for future computers
Describing use in mini and
super-mini computer systems
as the “best defined" non-con-
sumer application for videodisc,
a British research organization
predicts that some 3,000 video-
disc units will be tied into mini-
computer systems in Europe by
1983; by the end of the '80's,
videodisc memories will be
found in more than 10% of all
minicomputer installations.
These predictions appear in a
242-page analysis by Frost &
Sullivan, a London-based mar-
ket research firm. Ultimately, F
& S believes, an eraseable/writ-
able disc will become available,
with units having various per-
formance capabilities for both
record and playback. Those
may include multiple-disc packs
and juke-box type units with ex-
tended play capabilities.
“Optical memory is not ex-
pected to undermine the mag-
netic disc market," according to
F & S, but rather will “partially
replace’” magnetic tape. "As
much as 40% of the information
stored on magnetic tape need
never be erased, and could
equally as well be stored on
optical disc. Moreover, the disc
has a ten-to-one advantage in

storage density,” the

notes.

Model contract clause
would limit cable TV

The National Alliance of Tele:
vision and Electronic Service
Associates (NATESA) warns in ¢
recent release that the cominc
of the satellite/earth statior
concept is broadcasting wil
make great changes in home
TV. It could eliminate network
broadcasting as we now know
it, and could have powerfu
effects on the production, dis
tribution, and retailing, as wel
as the servicing of receivers.

Assumptions that cable satel
lite earth-station systems wil
confine themselves to providing
cable terminations and program:
and not go into sales and ser
vicing, are time bombs in fran
chises, says NATESA. It reprint:
what it calls a “model cable-T\
franchise clause," that is usec
in a contract in Pinellas County
FL:

“The Company, any and all o
its officers, agents and em
ployees are specifically prohibited
directly or indirectly, from en
gaging in the sale, repair, ser
vice or leasing of television re
ceivers, or television or radit
parts except such parts ant
accessories required for cabh
connection, such as converter:
and connection plugs ane
accessories, individually or witl
any person, anywhere in
whether for a fee or charge o
not and whether in the per
formance of duties of Compan'
or otherwise, including fee
commission, or benefit fron
any other person, firm or cor
poration. Company, any and al
of its officers, agents, and em
ployees shall not indicate ant
shall not recommend in an
manner a specific brand of re
ceiver or sales and/or servic
company, other than the trans
ponder supplied by Company.'

repor

Compact disc digital
audio in '82

At a recent demonstration ¢
the new Sony-Philips Compat
Disc (CD) Digital Audio Syster
in New York City, Akio Morit:
co-founder of Sony, and Fran
Randall, vice chairman of Nort

continued on page 8




ntroducing incredible tuning accuracy at an incredibly
hffordable price: The Command Series RF-3100
B1-band AM/FM/SW receiver.” No

communications accurately with BFO Pitch Control.
Want to bring in your favorite programs without lifting
a finger? Then consider the Panasonic

bther shortwave receiver brings in

bnto your signal, and the 5-digit dis-
play shows exactly what frequency
ou're on.
There are other ways the RF-3100 ©
ommands the airways: It can travel
he full length of the shortwave band
that's 1.6 to 30 MHz). It eliminates interference when
Stations overlap by narrowing the broadcast band.
It improves reception in strong signal areas with RF
ain Control. And the RF-3100 catches Morse

RF-6300 8-band AM FM/SW

RF-6300 8-band AM/FM/SW receiver
(1.6 to 30 MHz) has microcomputerized
preset pushbutton tuning, for program-
ming 12 different broadcasts, or the
same broadcast 12 days in a row. Auto-
matically. It even has a quariz alarm

) clock that turns the radio on and off to

« | Pplay your favorite broadcasts.

4 The Command Series RF-3100 and

RF-6300. Two more ways to roam the

globe at the speed of sound. Only from Panasonic.

Shortwave reception will vary with antenna, weather conditions, operator’s
geographic location and other factors, An outside antenna may be required for
maximum shortwave reception

'Based on a comparison of suggested retail prices

This Panasonic Command Series
shortwave receiver brings the state of the art

closerto the state of your pocketbook.

Panasonic

With PLL Quartz Synthesized Tuning and Digital Frequency Readout.
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Panasonic.

just slightly ahead of our time.
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WHAI'S NEWS

continued from page 6

American Philips, jointly an-
nounced that they expected the
CD sound-reproduction system
would reach the market in the
fall of 1982.

Last April, after studying the
three leading systems, the Digital
Audio Disc Standardization
Conference recommended the
CD format as the standard for
aduio disc recording and re-
production.

In the Philips-Sony system,
the sound from the microphone
is sampled thousands of times a
second, and the samples con-
verted into binary 16-bit words
by pulse-code modulation
(PCM). Each word expresses
the exact volume level of the
sound at the instant of sampling.
Those signals are recorded on
the disc in the form of pits and
flat places, representing binary
‘zeros’' and ‘‘ones’’

They are read in the player by
a laser beam several times
thinner than a human hair, at
the rate of 4.3 million bits per
second. A converter in the player
itself changes the signals into
analog form, for input into any
conventional hi-fi system.

The disc is only 12 centimeters
(4.7 in.) in diameter. It is made
of metallized plastic, with a
transparent plastic coating over
the recording. This protects it
from dust, scratches, accidents,
and rough handling. The disc
rotates counter-clockwise, and
plays from the inside out. It
maintains a constant velocity

THE COMPACT DIGITAL DISC, as compared to a 12-inch L.P. Actual diameter
of the disc is 4.7 inches (12 cm). Shown in the right foreground is the Philips

over its 2V2 miles of track, vary-
ing from 500 rpm at the inside to
200 rpm at the outside of the
disc. Tracking, rotation speeds,
and decoding are all governed
by information on the disc itself.
That reduces wow and flutter to
a point where they cannot be
measured.

Right and left sound channels
are encoded as separate infor-
mation that cannot be mixed on
the disc. Thus channel separa-
tion is 90 dB, as compared to a
top of 35 dB for very good con-
ventional equipment. The sig-
nal-to-noise ratio is also about
90 dB, considerably greater
than in conventional audio
equipment. The 90-dB dynamic
range compares with 55 dB on
the best long-playing records.
Frequency response is flat from
20 to 20,000 Hz.

Each one-hour recording is
made up of six billion bits.
About 25% of them are used for
audio; the rest contain control,
error-checking, and other in-
formation. The storage capacity
of a disc is over eight billion
bits. That offers interesting pos-
sibilities to hi-fi designers. Al-
ready plans are under way to
indicate number, length, titles,
and even texts of songs with
luminescent displays or TV
monitors.

Inventor-scientist Busignies
dies unexpectedly in France

Henri Busignies, chief scien-
tist emeritus of the International

player and in the left foreground is Sony’s new player.

Telephone and Telegraph Co.
(ITT) died June 19 of a heart at-
tack, in Antibes on the French
Riviera. He was 76 years old,
and had been connected with
ITT since 1928, when he joined
the ITT laboratory in Paris.
During World War Il he came to
the United States, with plans of
a partly developed invention
that did much to end the German
submarine menace.

Busignies first became inter-
ested in radio at age 14, in 1919.
He obtained a degree in elec-
trical engineering in 1926.
During his senior year he ob-
tained a patent for a radiocom-
pass, and spent much of his
later life in work on electronic
navigation systems.

His high-frequency direction
finder (HFDF, or “Huff-Duff")
was one of the important inven-
tions of World War Il. German
submarines were sweeping the
seas of Allied shipping. To avoid
detection, they recorded neces-
sary communications with their
base, surfaced momentarily and
transmitted the compressed
recordings in the form of high-
speed ‘“‘squirts,” in which a whole
message would be sent in less
than a second. Existing direc-
tion finders could not detect
such  short transmissions.
Busignies' '‘Huff-Duff" located
the transmissions within micro-
seconds after they started, and
the Allies practically wiped out
the German submarine fleet.

Work on the “Huff-Duff' was
in progress when the Germans
occupied Paris, and Busignies,
with his plans and design data,
was smuggled out of the coun-
try and to the United States,
where he lived ever since. He
became the leader in electronic
navigation development, and
was involved in such systems as
VOR-DME (VHF Omnidirectional
Range-Distance Measuring
Equipment), TACAN (TACtical
Air Navigation) and VORTAC, a
system using co-located VOR
and TACAN. These systems
were described in Radio-Elec-
tronics (February, 1951 and
November, 1956) with the help
of material supplied by ITT.

Dr. Busignies was the re-
cipient of numerous interna-
tional honors, including honor-
ary degrees from the Newark
College of Engineering and the

Polytechnic Institute of Ne
York; the Pioneer Award of tr
Aeronautical and Navigation
group of the IEEE; the IEEE
David Sarnoff Award, and tr
Medal of the Industrial Researc
Institute. He was a Fellow of tt
|IEEE and the Radio Club
America, and in 1971 receive
the Radio Club's highest honc
the Armstrong Medal.

New rear-projection TV
works in bright light

A 50-inch Sylvania rear projec
tion television system with i
proved image contrast in brigk
light has been introduced b
North American Philips Cor
sumer Electronics Corp. It use
the industry’s first optical pre
jection screeen based on th
black matrix technology that |
found in Sylvania Supersets.

THE 50-INCH SYLVANIA SUPE
SCREEN television system uses
black matrix screen, which offe
sharply improved contrast und
bright I'ghting conditions.

The self-contained rear-scre
projection system has thr
color-projection tubes, usi
new rare-earth phosphors. T
black-matrix striping in t
screen rejects ambient lig
providing a high-contrast p
ture at high light levels. A ¢
degree viewing range—dout
that of conventional projecti
models—permits viewing frc
either side.

The system also features
comb filter, infrared remc
control, and favorite-stati
scan, which permits the view
to scan quickly through the
channels programmed into t
set. A microcomputer tuni
system fine-tunes each chanr
and the receiver is cable-rea

F




Synthesized
Hand-Held

Scanner!

Chances are the police, fire and weather
emergencies you'll read about in tomor-
row's paper are coming through on a
scanner right now. All scanners sold by
Communications Electronics bring the
real live excitement of action news into
your home or car. With your scanner, you
can monitor the exciting two-way radio
conversations of police and fire depart-
ments, intelligence agencies, mobile tele-
phones, energy/oil exploration crews,
drug enforcement agencies and more.

Some scanners can even monitor aircraft
transmissions! You can actually hear the
news before it's news. If you do not own a
scanner for yourself, now's the time to buy
your new scanner from Communications
Electronics. Choose the scannerthat's right
for you, then call our toll-free number to
place your order with your Visa or Master
Charge card.

We give you excellent service because CE
distributes more scanners worldwide than
anyone else. Our warehouse facilities are
equipped to process thousands of scanner
orders every week. We also export scanners
to over 300 countries and military instal-
lations. Almost all items are in stock for
quick shipment, so if you're a person who
prefers fact to fantasy and who needs to
know what's really happening around you,
order your scanner today from CE!

NEW! Bearcat%350

The Ultimate Synthesized Scanner!
Allow 30-120 days for delivery after receipt of
order due to the high demand for this product.
List price $599.95/CE price $419.00
7-Band, 50 Channel ® Alpha-Numeric ® No-
crystal scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 30-50, 118-136 AM, 144-174,421-512 MHz.
The new Bearcat 350 introduces an incredible
breakthrough in synthesized scanning: Alpha-
Numeric Display. Push a button—and the Vacuum
Fluorescent Display switches from “numeric” to
word descriptions of what's being monitored. 50
channels in 5 banks. Plus, Auto & Manual Search,
Search Direction, Limit & Count. Direct Channel
Access. Selective Scan Delay. Dual Scan Speeds.
Automatic Lockout. Automatic Squelch. Non-Volatile
Memory. Reserve your Bearcat 350 today!

Bearcat® 300

List price $549.95/CE price $349.00

7-Band, 50 Channel ® Service Search ® No-
crystal scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 32-50, 118-136 AM, 144-174,421-512 MHz
The Bearcat 300 is the most advanced automatic
scanning radio that has ever been offered to the
public. The Bearcat 300 uses a bright green fluo-
rescent digital display, so it's ideal for mobile
applications. The Bearcat 300 now hasthese added
features: Service Search, Display Intensity Control,
Hold Search and Resume Search keys, Separate
Band keys to permit lock-in/lock-out of any band for
more efficient service search.

NEW! Bearcat® 350

Bearcat® 250

List price $429.95/CE prlce $279.00

6-Band, 50 Ch /e Cry ] ® Searches
Stores ® Recalls ® Digital clock ® AC/DC
Priority Channel ® Delay ® Count Feature
Frequency range 32-50, 146-174, 420-512 MHz.
The Bearcat 250 performs any scanning function you
could possibly want. With push button ease you can
program up to 50 channels for automatic monitoring.
Push another button and search for new frequencies.
There are no crystals to limit what you want to hear. A
special search feature of the Bearcat 250 actually
stores 64 frequencies and recalls them, one ata time, at
your convenience.

NEW! Bearcat® 20/20

Allow 30-60 days for delivery after receipt of
order due to the high demand for this product.
List price $449.95/CE price $289.00

7-Band, 40 Channel ® Crystalless ® Searches
AM Aircraft and Public Service bands ® AC/DC
Priority Channel ® Direct Channel Access ® Delay
Frequency range 32-50, 118-136 AM, 144-174, 420-512 MHz
The Bearcat 20/20 automatic scanning radio
replacesthe Bearcat 220 and monitors 40 frequen-
cies from 7 bands, including aircraft. Atwo-position
switch, located on the front panel, allows monitoring
of 20 channels at a time.

Bearcat® 210XL

List price $349.95/CE price $229.00

6-Band, 18 Channel ® Crystalless ® AC/DC
Frequency range: 32-50, 144-174, 421-512 MHz.

The Bearcat 210XL scanning radiois the secondgener-
ation scanner that replaces the popular Bearcat 210
and 211. It has almost twice the scanning capacity of
the Bearcat 210 with 18 channels plus dual scanning
speeds and a bright green fluorescent display. Auto-
matic search finds new frequencies. Features scan
delay, single antenna, patented track tuning and more!

Bearcat® 160

List price $299.95/CE price $189.00

nd, 16 Channel ® AC only ® Priority
Dual Scan Speeds ® Direct Channel Access
Frequency range: 32-50, 144-174, 440-512 MHz.
Would you believe...the Bearcat 160 is the least
expensive Bearcat crystalless scanner.

This scanner presents a new dimension in
scanning form and function. Look at the smooth
keyboard. No buttons to punch. No knobs to turn.
Instead, finger-tip pads provide control of all scanning
operations, including On/Off, Volume and Squelch. Of
course the Bearcat 160 incorporates other advanced
Bearcatfeatures such as Priority, Direct Channel Access,
Dual Scan Speeds, Lockout, Scan Delay and more.

NEW! Bearcat® 100

The first no-crystal progr
Allow 60-180 days for delivery after rece:p! of
order due to the high demand for this product.

List price $449.95/CE price $299.00

8-Band, 16 Channel ® Liquid Crystal Display
Search ® Limit » Hold ® Lockout ® AC/DC
Frequency range: 30-50, 138-174, 406-512 MHz.

The world's first no-crystal handheld scanner has
compressed intoa 3" x 7' x 1%" case more scanning
power than is found in many base or mobile scanners.
The Bearcat 100 has a full 16 channels with frequency
coverage that includes all public service bands (Low,
High, UHF and “T' bands), the 2-Meter and 70 cm.
Amateur bands, plus Military and Federal Government
frequencies. It has chrome-plated keys for functions
that are user controlled, such as lockout, manual and
automatic scan. Even search is provided, both manual
and automatic. Wow...what a scanner!

The Bearcat 100 produces audio power output of 300
milliwatts, is track-tuned and has selectivity of better
than 50 dB down and sensitivity of 0.6 microvolis on
VHF and 1.0 microvolts on UHF. Power consumption is
kept extremely low by using a liquid crystal display and
exclusive low power integrated circuits.

Included in our low CE price is a sturdy carrying case,
earphone, battery charger/AC adapter, six AA ni-cad
batteries and flexible antenna. For earliest delivery
from CE, reserve your Bearcat 100 today.

Bearcat® 5

List price $134.95/CE price $94.00

4-Band, 8 Crystal Channels ® Lockout ® AC only
Frequency range: 33-50, 146-174, 450-508 MHz.

The Bearcat5 is avalue-packed crystal scanner built for
the scanning professional — at a price the first-time
buyer can afford. Individual lockout switches. Order one
crystal certificate for each channel.

u . ™
Bearcat® Four-Six ThinScan
List price $189.95/CE price $124.00

Frequency range: 33-47, 152-164, 450-508 MHz

The incredible, Bearcat Four-Six Thin Scan™ is like
having an information center in your pocket. This four
band, 6 channel crystalcontrolled scanner has patented
Track Tuning on UHF. Scan Delay and Channel Lockout.
Measures 23 x 6% x 1! Includes rubber ducky antenna.
Order crystal certificate foreach channel Made in Japan.

TEST ANY SCANNER
Test any scanner purchased from Communications
Electronics™ for 31 days before you decide to keep it. If for
any reason you are not completely satisfied, return it in
original condition with all parts in 31 days, for a prompt
refund (less shipping/handling charges and rebate credits).

CIRCLE 85 ON FREE INFORMATION CARD

Fanon Slimline 6-HLU

List price $169.95/CE price $109.00

Low cost 6-channel, 4-band scanner!

The Fanon Slimline B-HLU gives you six channels of crystal
controlled excitement. Unique Automatic Peak Tuning Circult
adjusts the receiver front end for maximum sensitivity
across the entire UHF band. Individual channel lockout
switches. Frequency range 30-50, 146-175 and 450-512
MHz. Size 2% x6% x 1! Includes rubber ducky antenna.
Order crystal certificates for each channel. Made in Japan.

Fanon Slimline 6-HL

List price $149.95/CE price $99.00

6-Channel performance at 4-channel cost!
Frequency range: 30-50, 146-175 MHz.

If you don't need the UHF band, get this model and save
maney. Same high performance and features as the model
HLU without the UHF band. Order crystal certificates for
each channel. Made in Japan.

FANON SCANNER ACCESSORIES
SCMA-6 Mobile Adapter/Battery Charger.......... ;
CHB-6 AC Adapter/Battery Charger.....
CAT-6 Carrying case for Fanon w/Belt Clip
AUC-3 Auto lighter adapter/Battery Charger. . .31

PSK-6 Base Power Supply/Bracket for SCMA-6 . ..$20.00

OTHER SCANNERS & ICCESSORIES
Regency™t M400 Scanner................c.oo.
Regency® M100 Scanner..
Regency” R1040 Scanner. ..
SP50 AC Adapter ..........
SP51 Battery Charger............c.....

SP58 Carrying Case for Bearcat 4-6 Tthcan

FB-E Frequency Directory for Eastern U.S.A. . $12.00
FB-W Frequency Directory for Western U.S.A.. $12.00
FFD Federal Frequency Directory for U.S.A. .......812.00
B-4 1.2 V AAA Ni-Cad's for ThinScan™ and Fanon . ..$9.00

A-135cc Crystal certificate. .........oooviivaiiinans $3.00
Add $3.00 shipping for all accessonies ordered at the same time.

INCREASED PERFORMANCE ANTENNAS
If you want the utmost in performance from your
scanner, itisessentialthatyou use an external antenna.
We have six base and mobile antennas specifically
designed for receiving all bands. Order #AB0 is a
magnet mount mobile antenna. Order #A61 is a gutter
clip mobile antenna. Order #AB2 is a trunk-lip mobile
antenna. Order #A63 is a % inch hole mount. Order
#AB4 isa¥inchsnap-inmount, and #A70isan all band
base station antenna. All antennas are $35.00 and
$3.00 for UPS shipping in the continental United States.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any scanner,
send or phone your order directly to our Scanner
Distribution Center” Be sure to calculate your price
using the CE prices in this ad. Michigan residents
please add 4% sales tax. Written purchase orders are
accepted from approved government agencies and
most well rated firms at a 10% surcharge for net 10
billing. All sales are subject to availability. All sales on
accessories are final. Prices, terms and specifications
are subject to change without notice. Out of stock items
will be placed on backorder automatically unless CE is
instructed differently. Most products that we sell have a
manufacturer's warranty. Free copies of warranties on
these products are available prior to purchase by
writing to CE. International orders are invited with a
$20.00 surcharge for special handling in addition to
shipping charges, All shipments are F.O.B. Ann Arbor,
Michigan. No COD's please. Non-certified and foreign
checks require bank clearance. Minimum order $35.00.

Mail orders to: Communications Electronics;
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add
$7.00 per scanner or phone product for U.P.S.
ground shipping and handling, or $14.00 for faster
U.P.S. air shipping to some locations. If you have a
Master Charge or Visa card, you may call anytime
and place a credit card order. Order toll free in the
U.S.A. Dial 800-521-4414. If you are outside the
U.5. or in Michigan, dial 313-994-4444. Dealer
inquiries invited. All order lines at Communi-
cations Electronics™ are staffed 24 hours.
Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics”
tBearcat is afederally registered trademark of Electra
Company, a Division of Masco Corporation of Indiana.
1 Regencyis afederally registered trademark of Regency
Electronics Inc.
Copyright 1981 Communications Electronics™

% e

Sl COMMUNICATIONS
ELECTRONICS™

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S A
Call TOLL-FREE (800} 521-4414 oroutside U.5.A. (313)904-4444

We’re first
with the best.’

master charge
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New Portable Digital

o' 1€ PRECISION k
2K Capacitance Meter

mopeL 820

Call For Qur Price T

@HITAOHI

KEITHLEY

Non-Linear Systems

—_—

HICKOK

[FL.LJI(E]G

KEITHLEY

Model 169

BENCH/PORTABLE DMM

e 3" Digit liquid crystal
display

e 0.25% basic accuracy

e 26 Ranges

$189.00

80MHz Counter with Period Function
TS~ mopeL 1820

* 5Hz to 80MHz 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
1o 9999.99 seconds plus overflow

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

o PRECISION

Call For Our Price

VIZ nea TRIPLETT

2 PHILIPS | WESTON

New Low Distortion Function Generator

>,
s PRECISION wmooeL 3010

- * Generates sine, square and triangle
N, .- waveforms

* Variable amplitude and fixed TTL square-
wave outputs

* 0.1 Hz to 1MHz in six ranges

* Push button range and function selection

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

* Variable DC offset for engineering
applications

* YCO external input for sweep-frequency
tesis

Call For Our Price

o PRECISION

Siapn

LEADER | [ [oome
@ATA PRECISION

New Sweep/Function Generator

wooeL 3020

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

* Covers 0.02Hz-2MHz

* 1000: 1 tuning range

* Low-distortion high-accuracy
outpuls

* Three-step attenuator plus
vernier control

Call For Our Price

* |nternal linear and log sweeps

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

RADIO-ELECTRONICS

-
o

THE TEST EQUIPMENT
SPECIALISTS

800-223-0474

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

i

TOLL FREE HOT LINE @

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

@HITACHI

Call For
Special Intro
Price Offer

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

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




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

o PRECISION

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

CALL FOR OUR
EARLY BIRD SPECIAL LOW PRICE

PORTABLE MS-15

OSCILLOSCOPES

BATTERY OPERATED

@ Non-Linear Systems

Call For Our Prices

Single Trace 15MHz

Dual Trace 30MHz

Dual Trace 15 MHz

FLUKE]| DIGITAL MULTIMETERS

®
+ Six functions = 3'%:-digit resolution
dc voltage
ac voltage * 0.25% basic dc accuracy
Modsl 80228 dosgucrent * LSD display
The Troubleshooter ac current i
resistance * Overload protection
s 1 3 9 diode test
Model 8020B:

The Analyst

$189 -

Pt

Model 8024A:
The Investigator

NEW |\ Sai&

« Seven functions

dc voltage
ac voltage
dc current
ac current
resistance = Nine functions -« Peak hold on voltage
diode test dc voitage and current functions
conductance {”_m EE :Elftraeg;: * Selectable audible
* 3%2-digit resolution indicator for
ac current
* 0.1% basic dc accuracy resistance continuity
diode lest or level detection

* LCD display

* 3'4-digit resolution
= Overload protection

conductance (1/R)

logic level and
continuity detect

temperature (K-type
thermocouple)

* 0.1% basic dc accuracy
= LCD display
» Overload protection

* Two year parts
and labor warranty

MODEL 130
DIGITAL MULTIMETER

RANGE ACCURACY
DC VOLTAGE
[ 200mv, 2v, 20v, 200v, 1000v | 5% |
AC VOLTAGE
[ 200mv, 2v, 20v, 200v, 750v ||
DC CURRENT
[ 2ma, 20ma, 200ma, 2000ma, 10a [ 2% |
AC CURRENT
[ 2ma, 20ma, 200maA, 2000mA, 10A | 3% |
RESISTANCE
$125_ [ 2009, 2k2, 202, 200k, 20MQ | 5% |

CALL US
FOR OUR

FALL
SPECIALS!

1861 H380L100
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SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR

Balecony %18 916,814

TELETEXT
TESTS
UNDERWAY

Teletext experiments are now in progress on TV stations in Chicago, Los Angeles,
Washington, and San Francisco—and several more trials are due to get underway in the
months ahead. The current market trials use each of the three major teletext tech-
nologies. And each of the tests is described as an experiment to find out what TV
watchers will want to see in the way of electronic information transmitted into their
homes via the vertical interval of a TV picture (left and center, above).

In Chicago, the “KeyFax" test is being transmitted on WFLD-TV Channel 32 using
Britain's Teletext technology, adapted by Zenith. Field Electronic Publishing, a sub-
sidiary of the company which publishes the Sun Times newspaper and owns WFLD, is
running the test on lines 13-16 of the VBI, transmitting a magazine of about 100 pages of
news, sports, and business information plus an inventive collection of puzzles and
games. In Washington DC, WETA-TV Channel 26, a public-television station, is transmit-
ting about 50 pages of news, community bulletin board, and public service information.
The station is using Canadian Telidon technology, encoding data within lines 15-18 of
the vertical interval. The Los Angeles test got under way last Spring aboard KNXT-TV
Channel 2 (CBS-owned station) and public TV station KCET-TV Channel 28. This fall,
KNBC Channel 4 is joining the test; all of the LA stations are using French Antiope
technology. In addition, KPIX-TV Channel 5 in San Francisco is using Antiope for a test
which is piggy-backed to the Los Angeles tests, including California news plus closed
captioned programming, which is also visible at homes with the necessary decoder.

Enthusiasm about teletext and its cousin technology, videotex, got a boost recently
when AT&T endorsed a Presentation Level Protocol which is akin to Telidon. AT&T
hasn't yet spelled out specific plans for information-retrieval services—although it has
conducted discussions with CBS and other companies for technological compatibility
in developing such services. Meanwhile, the FCC is opening up a policy-making proce-
dure to set up rules for teletext. Public comments on the FCC proposal will be accepted
throughout the next few months.

CONSUMER
ELECTRONICS
SHOW

Nearly two dozen satellite receivers were on display at the summer Consumer Electron-
ics show (top right)—another indicator of the avid appetite for picking up video from
space. Prices remain about the same—which means it's still possible to buy recep-
tion equipment for under $3,000—but you're more likely to pay in the $5,000 to $9,000
range for a complete, installed package.

AROUND THE
SATELLITE
CIRCUIT

Superstation WTBS Atlanta Channel 17 is now starting all programs at five minutes past
the hour and half-hour; WTBS owner Ted Turner says the variation is an aid to viewers
who don't want to get wrapped up in shows starting at traditional times on the hour or
30-minute mark.

Oak Industries, which is one of the largest over-the-air pay-TV companies (operating
in Los Angeles, Miami, Chicago, Detroit, and other cities), plans to go into the direct
broadcast satellite business—possibly launching its own satellite eventually. Its first
step, however, would be to program pay-TV services on another DBS system.




Seeking signal sources?
Simply say “B&K-PRECISION”

3 new function generators make it easier than ever

>-limit control, th Han sctable, with independently settable
t/stop limits

ations. Unique in its price
2 1o 200

101 -
the full line
for the

Model 3300 $375

Model 3020 $379

Model 3010 $220

NEW Model 3030 $645

NEW Model 3025 $450

NEW Model 3015 $270

» DYNASCAN
DKP Y CORPORATION

6460 W. Cortland Street » Chicago, IL 60635 « 312/889-9087
International Sales, 6460 W. Cortland Street, Chicago, IL 60635 USA: TELEX: 25-3475
Canadian Sales, Atlas Electronics, Ontario

CIRCLE 72 ON FREE INFORMATION CARD




EDITORIAL

The Computer Revolution

RADIO-ELECTRONICS

A little more than 12 years has passed since that fateful day in
August '69. At the time no one knew how drastically that day would
effect the course of modern technology. For it was on that day that
the Intel Corporation was commissioned by the Busicom Corpora-
tion of Japan to design a set of calculator IC's.

On the surface it was no different a contract than any of the
other million or so business ventures that were concluded on that
day. But this one was different—technologically different. Busicom
did not want just another standard set of calculator IC's, they
wanted a set that would be versatile—that would support a whole
family of calculators. The idea was to produce a single set of IC's
and then customize the behavior of the IC’s using ROM's to pro-
duce the particular kind of calculator desired.

Two years later, in June 1971, as a direct result of the contract
with Busicom, Intel introduced the 4004 microprocessor. The 4-bit
4004 was the first microprocessor. By early 1972, Intel was shipping
samples of the 8-bit 8008. The rest is history. In July 1974, Radio-
Electronics published the first computer-construction article to use
a microprocessor. It was a 8008-based computer called the Mark-8,
designed and built by Jon Titus. The era of the hobby computer
had begun! Shortly afterwards, a small company called MITS intro-
duced the 8080-based Altair computer—the first computer to be
offered in kit form.

Before the Mark-8 and the Altair, there was IBM, DEC, and
Honeywell. Today there are names such as TRS-80, Apple, PET,
Heath, Ohio Scientific, Sinclair, Microace, Netronics, and a host of
others. During the interim, we have seen the birth and death of
many computers, such as the SOL. But today, there is one un-
deniable fact: Never before in the history of mankind has a more
technologically advanced piece of equipment been placed into the
hands of so many people. The computer revolution is here.

We cannot predict what the future will bring; we can only guess
at it. Xerox has already announced its home computer and the in-
dustry insists that IBM’'s announcement will be close behind, per-
haps before you get to read this. Whatever their plans, you can be
sure that they, and other electronics giants, will become part of the
technological tidal wave that is destined to change our life.

In keeping with the needs of our readers, we have published in
this issue the fourth edition of Your Own Computer—A Buyer's Guide
to Personal Computers. Whether you are seriously considering the
purchase of a home computer or are just interested in learning
what it's all about, you will find this special section must reading.
Whatever the next twelve years will bring, it will be even more
revolutionary then the past twelve. And that's definitely an under-

statement!
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NEW!

WP-709.

Double-slot

Supplyst™
power supply.

Power supplied:
13Vors5Vv,

adjustable voltage #1

Measure circuit

Outputs: 5V or 13V DC,
adjustable = 1%V

Zeroto 7.5 amﬁ, each voltage.

Two LED displays,
monitor V or A—
or two DC voltmeters

Adjustable current limiting

Only

$299.75.

Measure circuit
voltage #2

DC power to test logic or mobile
equipment. Another VIZ Value

HERE'S REAL PRECISION

plenty for computer circuits, PA

monitoring of both voltage and

Select the precise voltage you want:
5V or 13V, adjustable = 1%V at each
range. Output is laboratory quality.
Ripple less than 10mV, peak to peak.

systems, mobile transmitters, autos,
boats, planes.

HERE'S REAL CONVENIENCE

current during use. Current limiting
control with instant pushbutton reset.

The WP-709 is like two precision

Regulation better than 0.1%.
HERE'S REAL POWER

Front panel controls for instant
voltage adjustment and precise fine
adjustment to within 0.1V. Two 3-digit

power supplies for a price less than
you might pay for one—PLUS two
digital DC voltmeters.

Up to 7.5 amp. at each voltage—

LED displays permit continuous

VIZ Supplyst ™

power supplies with digital displays of voltage and current

WP-705 $289.95

Single output
0-50VDC. 0-2A

WP-707 $374.75

Dual output
Two 0-25VDC. 0-2A.

.o‘ﬂ“
-

Triple output Two 0-20VDC, 0-2A

Fully regulated, adjustable current limiting power sup-
plies, PLUS two built-in digital DC voltmeters in a single
quality unit. Digitally monitor output voltage or current,
or two external voltages.

WP-706 $295.95

Single output
0-25VDC. 0-4A

WP-708 $5424.95

One 5VDC, 0-4A

VIZ DC power supplies

Fully regulated, continuously adjustable voltage
outputs with short circuit protection.
Analog meters and overload indicators.

0-20VDC. 0-500mA

AT C— JIZ

E Bl . Th
‘wamici| et
Single WP-703A Single WP-704A

$107.00  Qaovoc o250ma $117.99

sldielsf

VIZ RELIABILITY

VIZ is a 50 year-old company. Our instruments are
fully warranted, parts and labor, for a year.

Dual WP-702A Two 0-20VDC, 0-200mA $150.75

All items tested to NBS standards. We offer service and parts

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

availability for a minimum of ten years. Over 15 repair depots in U.S.A

1724

Look to VIZ for value, quality, availability.
Over 70 instruments in the line— PLUS full accessories.
VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144
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2 RADIO-ELECTRONICS

What's new with NRI's
home-training program in

"

hand-held, microprocessor-based
2-meter scanning transceiver

The remarkable world of com-
munications is expanding in quantum
leaps! Almost before you can absorb the
last one, there’s a new advance in
technology, a new use for a new miracle
of science. And NRI trains you to keep
the pace.

Now, NRI's renowned home-study
course in Communications Electronics

reflects the latest, state-of-the-art
technology...includes up-to-the-minute
equipment, experiments, and training
techniques. And you learn it all at your
convenience, in your own home inyour
spare time. NRI brings your training to
you. No need for night school, class-

room pressures, travel expenses, or

strict schedules. You're a class of

one, learning at your own

pace by methods proven

with 67 years of ex-

perience and over a

million and a half

other students.

Hands-On
Training

with Choice of

Transceiver or
Scanner

That's because NRI train-
ing is fully practical training,

You not only get the “book
learning” but also actual real-
world experience through NRI

Action Learning techniques.

Your hands-on training is built
around the advanced 2-meter

transceiver that performs as

a fixed or mobile station. Its micro-

computer controls let you synthesize

any frequency in its range, program

full or four-channel scanning,

communications elecironics?
Almost everything!

NRI takes you to the edge of technology with state-of-the-art
training on microprocessor-based communications equipment.

If you wish, you may choose to
take your training with the Bearcat 210
scanner receiver. Also microprocessor
based, it operates over five bands to give
you automatic operation from 32 to
512 MHz.
New Action Audio “Talks”
You Through Training
In addition to lessons, experi-
ments, and reference manuals for this

l Erogrsmmahle, microprocessor
“Ew ased, synthesized five-band

@ scanning monitor receiver

high-tech equipment, exclusive NRI Ac-
tion Audio cassettes reinforce your train-
ing. Your NRI instructor leads you step
by step through each circuit, explaining



1uily portable,

six-function, 26-scale

"Ew. LCD digital multimeter

its function and interaction with others
to make concepts crystal-clear.
Test Instruments Included

Your NRI Communications Elec-
tronics course also includes professional
test instruments. Use them in the many
experiments and demonstrations you
perform, then keep them to use in your
professional work. You get the Beckman
Tech 300 hand-held LCD digital mul-
timeter with six ranges and 26 scales to
cover almost every IM-2400 measuring
need you'll encounter. You also get
the Heathkit UHF frequency counter,
indispensable for both bench and field
measurements of transmitter output
frequency. Both instruments come with
NRI Action Audio training backup.

At the heart of your
experiment program is the
NRI Discovery Lab and the
famous NRI Antenna Appli-
cations Lab. Using them
with your instruments and
equipment, you'll perform
over 80 separate projects to
demonstrate and illuminate
the new concepts you learn.
Up-to-the-minute experi-
ments cover bipolar and
field effect transistors,

op amps, phototransistors, digital
logic circuits and power supplies.

New Training in Satellite
Communications,
Microcomputers,

and Digital Electronics

NRI lessons are kept up to date!
Latest subjects include the booming
field of satellite and data communica-
tions and telemetry. You also get train-
ing in the key field of microcomputers
and digital controls, appearing on more
and more communications equipment.

You're Trained in
Every Field

Satellite communica-

tions is just one of the many

fields covered by this com- “EWI
plete communications pro- Widé rangapottabte
gram. You also learn how to fr?lt':‘ uency 'I:olga'}tw
install, service, and repair :;,pl,y g

mobile radios; CBs; micro-
wave antenna systems; air-
craft and marine radio and
navigational electronics; AM,
FM and TV broadcast equip-
ment; radar; just about any
electronic communications
equipment you'll ever run
across. You're trained for the
good-paying jobs in the se-
cure, high-demand field of
today’s electronics professionals.

FCC License or
Full Refund

NRI stands behind you all the
way. Government regulations require

the famous NRI Discovery Lab®
" Ew now with advanced high tech-
@® nology experiments

that the servicing of transmission
equipment be performed by a tech-
nician holding a valid FCC Radio-
telephone License. NRI promises that
you'll pass your FCC exam and get your
license or your tuition will be re-
Junded in full. No ifs, ands, or buts
...this money-back agreement is good
for a full six months after your gradua-
tion. That'’s how confident we are of
the completeness and quality of NRI
training.
Free Catalog,
No Salesman Will Call
Find out all the facts on this

exciting way to get into one of the

hottest opportunity fields around. Send
the postage-paid card for your copy of
our free catalog describing NRI Com-
munications Electronics in detail. You'll
get lesson plans, equipment specifica-
tions, and experiment descriptions plus
information on other high-tech courses
like Microcomputers, Digital Elec-
tronics, TV and Audio Servicing, etc.
Send the card today and see what's new
with NRI and new for you. If card has
been removed, please write to us.

NRI Schools
McGraw-Hill Continuing
Education Center

3939 Wisconsin Ave.

ld}n Washington, D.C. 20016

We'll give you tomorrow.

186} H380100
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LETTERS

UNICORN-ONE

| enjoyed your articles on the Unicorn-
One project, and | thought about the
closing sentence: "What will be your con-
tribution to the age of robotics?"

I'm not actually into robotics, but I've
come up with an idea that might be useful
to those of you who are.

Do you know anything about the metal
“nitinol”’—the metal with a memory? On
the science updates produced by CNN
(Cable News Network), they demonstrated
the use of that metal and its sensitivity to
the heat/cold cycle.

In its normal state, it can be bent com-
pletely out of shape, but when heated it
will revert back to its original shape. |
found that fascinating, because it seemed
to me that the metal’s characteristic would
make it useful to build a better robot hand.

If one could construct a subminiature
device and use it for the joint connections
in the robot's fingers, | think that we
would then have a robotic hand that could
grasp objects.

A computer would control the DC input
to a thermo module via D/A conversion to
either heat or cool the nitinol metal. Heat-
ing would cause it to bend in a prede-
termined pattern and to exert a prede-
termined degree of force. Rubber (or
some other elastic material) would be
used to provide some degree of support.
One could see it for elbow joints, too.

It wouldn’t take much of a temperature
change to cause the metal to flex, and a
computer could control the different
finger movements readily by varying the
DC inputs to the thermo units.

ROBERT ELMORE,
Valdez, AK

RADAR DETECTORS

One can sympathize with the sentiments
expressed by Dalton T. Horn in the June
1981 “'Letters" section, that radar detec-
tors should be made illegal because they
are used solely to enable motorists to
break the speed-limit laws. That is true, of
course; but the arguments he advances
to support his indignation and his con-

clusions are quite wrong. Let's see why.
He starts off with his weakest argument:
that a radar-detector is not a communica-
tions receiver because “it merely detects
the presence or absence of a carrier sig-
nal.”" That is a curious argument—some-
thing like saying that a radio is not a re-
ceiver at the moment that radio stations
are broadcasting dead air. The law does
not specify the electrical or content nature
of a received broadcast; and to suggest
that the information that a radar detector
conveys to a speeding motorist is not a
“communication’’ is simple foolishness.
But, of course, the real argument goes
far deeper. The primary question is
whether citizens have the right to disagree
with a law by breaking it. The answer
should be obvious. Citizens nowadays are
obliged to break laws with which they dis-
agree because that is the only way that
their objections can be heard. The federal
bureaucracy has effectively sealed off the
citizenry of the country from the majority
of law-making processes. There is no
continited on page 22
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Hameg introduces high performance at low cost in the HM 203, a full featured, highly reliable, dual trace

20 MHz oscilloscope. For only $580, the HM 203 has specifications normally associated with higher priced
scopes. Bandwidth - DC—+20 MHz ® Risetime 17.5 ns ® Overshoot 1% max. ® Y amp range 5 mv/cm to
20 v/cm @ Max. input voltage 500V ® Timebase .5 us/cm to .25 /cm @ Sweep mag. x5 @ Trigger 5 Hz to

30 MHz ® X:¥ plot @ Built-in probe calibrator and more. Its sturdy construction and light weight (13.2 Ibs.)

make the HM 203 equally at home in the field and on the test bench.

See us at WESCON 81’

CIRCLE 15 ON FREE INFORMATION CARD
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HM 203

High performance
at
low cost.

$580

(PROBES INCLUDED)

A quality scope,
made in the US.A,,
by a company with
over 23 years
experience.

HRAMEIL=S
88—-90 Harbor Rd.

Port Washington, N.Y., 11050
Tek (516) 883-3837

o
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cure the 10 most
common nuisances
in PA instantly

N

fact: These 10 problem solvers in
your toolbox are like 10 new tricks up
your sleeve. Or 10 hours of saved
time. Or money in the bank. They
make molehills out of troubleshooting
mountains, without soldering, or
splicing, or internal equipment
modifications.

Problem: Solution:

nput A15AS Microphone

Overload Attenuator—prevents
overload.

Phasing A15PRS Phase
Reverser
for balanced lines.

Low- A15HP High Pass

Frequency Filter—reduces low-

Noise frequency noises and
proximity effect.

High- A15LP Low Pass Filter—

Frequency reduces objectionable

Noise high-frequency noises.

Lack of A15PA Presence

Presence Adapter—adds intelligi-
bility and brilliance.

Sibilance A15RS Response
Shaper—sibilance filter-
ing, plus flattened
response.

Line Level A15LA Line Input

to Mic Input  Adapter—converts bal-
anced low-impedance
mic input to line level
input.

Matching/ A15BT Bridging Trans-

Bridging/ former—matches bal-

Isolating anced or unbalanced
devices of different
impedances.

Trouble- A15TG Tone Generator

shooting —700 Hz signal helps
check levels, connec-
tions, mixer inputs, and
cables.

Microphone  A95 and A97 Series

Impedance Line Transformers—

Matching make it possible to con-

nect low-impedance
lines to mid- and high-
impedance inputs (or
vice-versa.)

The Sound of the Professionals®

HERNEE

Send for the brochure, AL280F
Shure Brothers Inc., 222 Hartrey Ave.,
Evanston, IL 60204.

In Canada: A, C. Simmonds & Sons Limited
Manufacturers of high fidelity components,
microphones, sound systems and
related circuitry.

fact:

a Genuine Shure upgrade
stylus is unquestionably
the biggest bargain in hi-fi

We strongly urge you to check your stylus for wear at least once a year to protect
your records and maintain the highest standards of listening pleasure. Regardless
of when (or where) you purchased your Shure cartridge, there is a Genuine Shure
replacement stylus available which will bring your cartridge right back to its
original specifications, Even better, you may actually be able to improve its
performance significantly over the original with a Genuine Shure upgrade

stylus. .. at surprisingly low cost! For example:

IF YOU OWN: UPGRADE WITH:
V15 VN35SHE
Type 111 ipti
SERIES | sy o0
M95 N9SHE* @
SERIES | Hyperelliptical
stylus
M70 N72B
SERIES | Spherical stylus
ANY M91, M92, M93 NI9IED*
stylus
ANY M71, M73, M75 N75HE TYPE 2*
Series styli
ANY M44 Series NSSE*
stylus
M3D, M7D N21D*
stylus

*Before purchasing any replacement stylus be certain your turntable is compatible with the
tracking force of the stylus you select.

Always insist on a Genuine Shure
replacement stylus.
Look for the name “Shure” on the stylus grip.

Genuine Shure upgrade styli by m

HlsHuRre]

Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204, In Canada: A. C. Simmonds & Sons Limited
Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
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LETTERS

continued from page 20

voting booth in the country (nor a single
candidate for office anyone can vote for),
whereby any change is possible in most
of the regulations that are, in effect,
laws—the national 55-mph speed limit in-
cluded.

Not only is the 55-mph speed limit “law"'
one your opinion was never asked about;
its proponents lie to you about why they
feel it is necessary. "To save lives," they
claim—as if the government has some
constitutional mandate to save you from
yourself. In fact, the 55-mph speed limit

does little to save lives on the super high-
ways, which are the only roadways its im-
position effects. It does save oil, of
course—but the crisis in oil is one which
the federal bureaucracy's meddling with
the natural dynamics of supply and de-
mand created in the first place.
Exceeding the speed limit when it is
safe to do so is no more dishonorable
than avoiding the payment of a tax on tea
imposed by an overseas bureaucracy. We
Bostonians had as much to say about the
imposition of that obnoxious “'law’ back
in the 18th century as we have today with
the 55-mph speed limit. Now, as then, it's
time we did something about it in the only
way that is available to us.
THOMAS MARTIN HOLZEL,
Concord, MA

ADMANCE IS PROUD
TO INTRODUCE
@ Non-Linear Systems
High Quality Oscilloscopes
Backed by
A Two-Year Warranty
*(Exception: model M5-230 is slightly deeper, at B6”, and heavier, at 3.6 1bs.).
VERTICAL DELECTION TIME
ot ™ m?r?s%.waw 005 s.cf:?z Sec/dw.
18 It 12 Ranges  NRags
MS2S 1S m:;‘wm. nhzzi:c l.[::: Sec.
M5 15z m:;wm 0 ;tn?:: Sec.

THE TEST EQUIPMENT

SPECIALISTS
TOBI_{Iig-f:|2E253’:8T LINE
- 474 mmm
54 WEST 45th STREET,

NEW YORK, N.Y. 10036 212-887-2224

Call For
Special Introductory
Price Offer

Non-Linear Systems’ trio of mini-
scopes are accurate, affordable,
portable. And there’s one to match
nearly every budget and need.
Standard features on all models
include an input impedance of 1
megohm with 50 pF; maximum in-
put voltage of 350 V; trigger modes
in auto, internal, external and line;
slope that's + or — selectable;
graticule (4x5 division of 0.25”
each); dual power sources operat-
ing either internally from recharge-
able lead acid batteries or external-
ly from 115 VAC or 230 VAC (50-60
Hz) via plug-in transformer; handy
size (2.9”H x 6.4”W x 8.0”"D) and
weighs just 3 Ibs.*

Check the chart below for de-
tails of model features and specifi-
cations.

MS 15

The remarkable Touch Test 20 DMM. With
the Touch Test 20 Non-Linear Systems intro-
duces the 2 Ib. 4 oz. test lab. Now, with 20
key test functions at your fingertips (plus the
ability to measure 10 electrical parameters
and 44 ranges), you can take one lab to the
field instead of a cumbersome collection of
individual testers.

The new Touch Test 20 D M M features:

@ Built in temperature measurement (including probe;
F® and C°)

» Capacitance measurement

#DC Voltage gzm MV =1

o AC Voltage (200 MV — 1000V,

o DC Current (200 uA — 104)

® AC current (200 uA — 10A)

o Resistance (200 {1 — 20M(1)

# Diode Test

In reference to Mr. Horn's letter in the
June 1981 issue of Radio-Electronics,
“Objections,” | would say that he is
missing a few points.

| can just imagine law enforcement at-
tempting to identify vehicles with an auto-
matic vehicle-identification system. The
thought of that, and the attending po-
tential problems and cost is staggering.
Local law enforcement does not have the
technical expertise or the equipment to
enforce many of the vehicle codes that
are presently on the books—for example,
vehicle-noise requirements, emissions,
window tinting, etc.

Radar detectors are not inexcusable, in
themselves. But the way that some law-
enforcement officers use the radar equip-
ment is something else. It is possible to
obtain erroneous indications of vehicle
speeds because of reflection, and other
factors. And because of their lack of tech-
nical expertise, some police officers con-
tinually take speed readings in areas with
high reflectivity and vibrations—such as
areas inside steel-reinforced tunnels, and
in and around areas containing large sta-
tionary or moving metal objects.

Some traffic police officers like to sit
around street corners and wait for un-
suspecting drivers, all of whom may not
be exceeding the speed limits. But when
such an unsuspecting driver sees the
police car, he or she is very likely to slam
on the brakes abruptly because of human
nature—and that could be the cause of a
serious accident.

In addition, traffic police officers do not
always write fair tickets; thus even in-
nocent drivers must often look around
and behind corners and bushes for
lurking patrol cars, instead of watching
where they are going. That, too, can
cause accidents. Ask yourself: How many
tickets have been written over the years to
persons who were traveling four or five
miles an hour above the speed limit by
radar, when the limit should have been
higher? In other words, they were caught
in a speed trap, but probably were driving
safely, and never did see personally the
speed reading on the radar gun. Because
of the attention that has been brought to
those radar detectors, there have been
some dramatic advancements in the art
(in some instances it was found that the
backyard technician or electronics expert
was building better radar detectors than
the military; not too unusual, considering
the advancements).

And finally, for those people who build
pay-TV decoders: If Mr. Horn checks, he
will find that it is illegal to sell complete
working decoders (recent federal and
state court rulings). Those that are selling
completed decoders have a pretty limited
supply of those decoders, and those who
are doing the buying usually have limited
supply of cash.

Presently, the only people who should
be building those decoders should be the
backyard technicians or electronics ex-
perts who are attempting to improve
themselves technically. Most of them
have been spending around two hundred
and fifty dollars for a fifty-dollar working
device. (The black market, fully-working

devices are going for around five hundred
continued on page 24



Now in one convenient, workbench guide. .

INSTANT SOLUTIONS TO YOUR
ELECTRONIC TROUBLESHOOTING
PROBLEMS — FOR ONLY $2.09!

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

That's what you get in WORKBENCH
GUIDE TO ELECTRONIC TROUBLE-
SHOOTING by noted electronics authority
Robert C. Genn, Jr. This comprehensive
source of useful electronics know-how gives
you page after page of sensational tips,
techniques and shortcuts that can help you
take on more jobs. . .finish them faster. .
make better repairs. . .and reduce callbacks!
What's more, WORKBENCH GUIDE
shows you how to save money with ‘‘home
brew’’ test circuits that do the same job as
expensive equipment—at a fraction of the cost!

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

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

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

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

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

Just look at all the
electronics information

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

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

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

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

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

e How to use resistors in place of expensive
transformers

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

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

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

Plus much, much more!

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

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

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

Begin your membership today.
Mail this coupon now.

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

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

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

Here is the :
practical and S
efficient way
in which the
Electronics
Book Service
operates.

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

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

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

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

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

ABOUT THE AUTHOR

Robert C. Genn is the Director of Engineer-
ing at Columbia College in Los Angeles,
and President of the Genn Technical Insti-
tute. He has been involved in the electron-
ics field for more than 20 years as a Field
Engineer, Director of Engineering and
Electronics, technician and instructor. Mr.
Genn is certified by the California Institute
of Technology to teach technicians to trou-
bleshoot, service and repair microwave
systems.

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

66Y9-ABIS)

Please enroll me in the Electronics Book Service on a trial basis. As my introductory selection under
this trial membership. send me WORKBENCH GUIDE TO ELECTRONIC TROUBLESHOOTING
for on]ry $2.09 plus shipping and handling, with tax where applicable. I am to receive announcements

free o

Name

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

Address

City.

State

Zip

Offer limited to new members (U.S. and Canada only). Not available in Hawaii or Quebec.
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135 DIGITAL MULTIME TER

Easily
the best.

In terms of resolution and
accuracy, the Model 135
is easily the best handheld
DMM available at any
price. It's the only
handheld offering 414
digits. That gives it 10
times better resoultion
than the best 3V;-digit
DMM and provides 3 to
4 times more useable
accuracy. Resolution isn't
all you get. You get an
easy-to-use instrument that's
rugged and reliable enough

to live in the read world.

I RN L get Keithley packaging.
#’7 Its large, crisp LCD makes it
{ easy to read. Rotary switches and a color-coded faceplate

life make it easy to own. Easy to buy at *235.

Best in price, best in performance.

There is a DMM designed specifically for your application in the Keithley
line. Your Keithley distributor has instruments in stock for your
convenience. Call today for complete information and a demonstration.

Sound Choice.

New Model 128 Beeper DMM.
Audible/visual indication on all
5 functions of this 3%2-digit
DMM lets you test faster, and
the user adjustable threshold and
special diode test function make
it a sound choice. Unique
features, *139.

Bench Bargain.

Model 176, Portable Bench DMM.,
Full 5-function LCD 4V2-digit
bench DMM offers 0.05% basic
DCV accuracy. Keithley ease of
use features include range and
function annunciators, 1000

hour battery life and optional

line operation. A bargain at $269.

KEITHLEY

Keithley Instruments, Inc.
28775 Aurora Road/Cleveland, Ohio 44139/(216) 248-0400
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continued from page 22

dollars in some cases, with not too many
takers.) For the electronics buff, two
hundred dollars or so can be chalked up
to experience and learning; for others,
the money can buy quite a bit of pay TV.

Building those decoders is time-con-
suming, and it's hard sometimes to get
the parts. I'd say that it's time to be
moving on to other things. But | doubt
that the number of private decoders
actually cperating are making even a
small dent in the pay-TV business. You
might say that in the beginning, the private
decoders aroused a lot of interest in pay-
TV and as a result, more people found
themselves subscribing to pay-TV than
building decoders. And the parts houses
did a lot of business in items like UHF
tuners.

Unfortunately, a lot of us found out that
not all UHF tuners were created equal,
and that a lot of them worked poorly—if at
all. But in the end, we knew a lot more
about electronics than we did when we
started. Personally, | laid out considerably
more than two hundred dollars, but the
money was spent for related experimen-
tation and test equipment. Often new ele-
ments were discovered, or old problems
with equipment reaffirmed—which, by
necessity, forced improvements.

| think that the cable and pay-TV people
have a lot more to worry about with their
own industry than with some little guy
building a decoder.

M. FOX,
Manhattan Beach, CA

UHF RECEPTION

| was very much impressed with your
article, ""How to Improve UHF Reception,”
in the July 1981 Radio-Electronics. Al-
though it does contain some misleading
information, it is still, for the most part,
the best article on the subject that I've
seen so far.

The biggest fallacy is the listing of per-
formance characteristics using average
gain, minimum gain, and average F/B and
F/S ratios. Of the 22 UHF-ony antennas
listed, several are made to receive chan-
nels 14 — 69 only, while others are made to
receive channels 14 — 83. For those made
to receive channels, 14 — 69, a sharp drop-
off of gain is experienced at channel 69.
Therefore, the gain on channels 70 - 89
will be low or, at least in some cases, even
negative, thus lowering the average mini-
mum-gain figures. That makes those fi-
gures very misleading.

| wish that someone would do a similar
test on the top VHF-UHF antennas, to
compare Winegard CH-8200, Channel
Master 17120A, Blonder Tongue 0719, Finco
F-89-C, and Jerrold VH-937S on both
VHF-lo and VHF-hi and UHF-14-69, listing
such specifications as gain, F/B ratio, F/S
ratio, and beam width.

It's amazing how different the study-
performance figures are from those fur-
nished by the manufacturers.

GARY J. ARNOLD,
Elk Grove, CA R-E



RCA SelectaVision VideoDisc

technical service information
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SelectaVision

VideoDisc Player CED

Model
SFT100

Service Data

B Technical Manual

Mechanical and electronic functions of the Capacitance
Electronic Disc (CED) system are discussed in detail.
Numerous photographs and drawings in color are
used to clarify circuit descriptions and operation
theory.

B Technical Service Data

Complete schematics, circuit board illustrations,
chassis layout diagrams, service adjustment proce-
dures and replacement parts lists for the RCA Model
SFT100 VideoDisc Player are included in a durable
three ring looseleaf binder. :

B Workshop Training Manual

Various Player trouble symptoms are described and
step-by-step troubleshooting procedures help the
service technician determine the most probable
causes. Service assistance is provided with flow charts,
simplified schematics and block diagrams.

SFT100 Player
Technical Manual

it e o Do

Limited Time Combination Offer

These three books from RCA represent a complete library
of technical information on the Model SFT100 VideoDisc
Player. An overview of the CED system, mechanical and
electronic theory of operation explanations, accurate ser-
vice data and service troubleshooting procedures are all
included in the publications.

Well over 200 8'2” X 11" pages with hundreds of illus-
trations in color furnish electronic technicians with an
understanding of the new and existing technologies
employed in this new consumer product.

Each publication is available separately at the prices listed
below but when you send us your order and check within
the next 30 days for all three of the books, we will ship
them at the special combination price of $29.95.

VideoDisc Technical Books Order Form - Check Appropriate Box

Special Combination Offer

Order Must be Received Within
the Next 30 Days

[ All Three of the
VideoDisc Technical
Books at the Special
Combination Price of $29.95

8 Total Amount of Enclosed Check

Mail Order and Check to:

RCA Technical Publications 1-450
600 N. Sherman Drive
Indianapolis, IN 46201

Individual Technical Book Order 8109RE

[0 Technical Manual @ $14.50
[0 Service Data W/Binder @ $12.50
[0 Workshop Manual @ $9.50

AR
nReA &)
Shipping Label for Technical Books:

Please Print

Name

Street Address

City State Zip

1861 380100
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Global Specialties
Model 4401 Frequency Standard
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Global Spec.
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GLOBAL SPECIALTIES CORPORATION (70
Fulton Terrace. New Haven, CT
06509) has introduced its new model
4401 frequency standard. Whether
used for calibrating test equipment and
communications receivers. or for test-
ing amplifiers and transmission lines.
vou'll find it a valuable addition to your
workshop. The compact unit offers
both versatility and accuracy.

The madel 4401 s timebase boasts an
accuracy of £ 0.5 parts-per-million
over a temperature range of 0-40 de-
grees Celsius. The stability is largely
due to the precision 10-MHz crystal-
oscillator oven. That oscillator is fac-
tory-calibrated against the National
Bureau of Standards’ frequency stan-
dard. WWVB. A front-panel-mounted
LED lets the user know when the oven
has reached operating temperature and
the unit is ready for use. The manual pro-
vided with the unit claims a 3-5-minute
warm-up time. Our tests showed that
the actual warm-up time was well with-
in those limits. and that accuracy was
as good as. or better than. specified in
all cases.

The frequency desired is selected
using the FREQUENCY SELECT pushbut-
ton on the front panel. Eight frequen-
cies from 0.1 Hz to | MHz are avail-

able—0.1 Hz. 1 Hz. 10 Hz. 100 Hz. |
kHz. 10 kHz. 100 kHz. and 1 MHz:
eight corresponding LED’s let you
know which frequency is in use. A FRE-
QUENCY MULTIPLIER switch lets you
multiply the selected frequency by 1, 2.
or 5. Also on the front panel are the
POWER switch and two BNC con-
nectors for outputting either the 10-
MHz timebase or the selected frequency:
the output waveform is a squarewave
in either case. A trimmer that used to
adjust the timebase is easily accessible
through a small hole that is located in
the rear panel.

The maodel 4401's TTL-compatible
output is buffered to drive up to 10
TTL loads and is short-circuit protect-
ed. The output squarewave has a 20-
nanosecond rise and fall time into a 50-
ohm load. Power requirements are 105-
135 volts AC at 5-watts maximum: a
215-230-volt version is also available. The
unit measures 3 x 10 x 7 inches and
weighs 2 pounds.

The instruction manual completely
describes how the model 4401 is used.
The manual also covers the units theory
of operation and includes a two-page
fold-out schematic, and some sample
applications.

Troubleshooting microprocessors is
covered quite well by the manual. In
that procedure. the unit is substituted
for the microprocessor’s regular clock
allowing a microprocessor to be stepped
through a program one step at a time,

Using the /model 4401 to test audio
amplifiers is covered. including test
set-ups. Diagnostic charts that tell you
what defects are indicated by various
waveforms are also included.

Another application described by the
manual is testing transmission lines.
The terminations of those lines as well
as their lengths can be checked using
the requency standard. How to deter-
mine the distance from a cable-end to a
defect is also described.

If vou are in the market for a fre-
quency standard. the model 4401 de-
serves vour consideration. We think
vou'll find that the unit performs as
promised for all applications. In addi-
tion it is easy to operate and looks at-
tractive on the test bench. The model
4401 has a suggested retail price of
S288.00 R-E

Grove Enterprises
Scanner Beam Antenna
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Grove Ent. Scanner Beam
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WITH THE GROWTH IN THE SALES OF
scanner radios, it is not surprising that
there is considerable interest in outside
antennas. While the little whips supplied
with the radios are adequate for local
reception, it doesn’t take long for the
listener to develop a taste for bigger and
better things.

Up to now, outside antennas have
been omnidirectional. Simple ground
planes, vertical dipoles, dipole clusters,
and discones have dominated the mar-
ketplace.

But now that has changed. The first
high-gain directional beam antenna de-
signed specifically for wide-range
scanner reception has been introduced
by Grove Enterprises, manufacturer of
shortwave and VHF/UHF-listening
specialty products.

Grove’s new Scanner Beam is a log-
periodic dipole array, consisting of
seven cross-phased dipole elements.
The main boom is just four feet long,

0|
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making the lightweight beam very
manageable. The beam is so lightweight
that it is possible to use the smallest
TV-type rotators.

The antenna comes fully assembled,
although it is collapsed to fit into a
sturdy shipping carton. Upon installa-
tion, it is expanded like a TV antenna
by pulling the elements away from the
boom until they lock rigidly in place.
And like a log-periodic TV antenna’s,
its elements are swept forward at a 60-
degree angle to the boom. The purpose
of that is twofold: On the half-wave
fundamental dipole frequency, gain is
slightly increased; on the three half-wave
harmonic-frequencies, the lobes of the
field pattern merge to provide better
directivity and gain.

The antenna is made much like many
consumer-grade TV-antennas. Insula-
tors are unbreakable Cycolac. The
boom is painted with enamel to resist
corrision.

Although log-periodic dipole-arrays
have a nominal 250-300 ohm feedline-
impedance, a wideband 4:1 balun
transformer (included) lets the user
match the antenna to coaxial cable.
While 75-ohm coax is best 50-ohm line
may also be used with no noticeable
difference; low-loss cable is recom-
mended. Grove Enterprises also offers
a 65-foot length of coax with connectors
and weather boot; it is available from
them for $14.95 plus $4.00 shipping.

Qur lab tests

The Scanner Beam is designed for
continuous (108-512 MHz) frequency
coverage; omnidirectional low-band
(30-50 MHz) reception is claimed as
well.

In ou tests we found that maximum
gain for the Scanner Beam centered in
the 150-170 and 400-470 MHz range.
Improvement over a dipole averaged 8
dB throughout this range. The front-to-
back ratio was 15 dB.

The lowest gain, still 3 dB better
than a dipole, was in the 110-140 MHz
aircraft band. Even in the 225-400
MHz military aircraft band the Scanner
Beam showed 6 to 7 dB gain over a di-
pole. Average VSWR over the entire
range was 1.92:1. Hams can use the
Scanner Beam on the 144, 220, and 432
MHz bands, although input power is
limited to about ten watts by the small
balun transformer.

At low frequencies the antenna did
pick up signals quite well, probably be-
cause it represents a sizeable mass of
metal. In rotating the antenna while
listening to a steady low-band signal, a
couple of slight nulls were detected,
but the scanner beam antenna was es-
sentially omni-directional as claimed
by the manufacturer.

While the specifications looked
good, how did the antenna actually

-

IBM HAS FINALLY MADE ITS MOVE INTO
the personal computer market.
The IBM Personal Computer, is
scheduled to go on sale in October,
and will sell for as little as $1565.

Two versions will be available at
that price—one aimed at home
users and the other at small busi-
nesses. Both will come with 16K of
user RAM and 40K of ROM (which
will include a Microsoft BASIC
with high-resolution color graphics
and sound capabilities). A cassette
interface will be included.

The system, which uses the 16-
bit 8088 microprocessor, has
three basic components—a sys-
tem unit that contains the elec-
tronics, a video monitor, and a de-
tachable 83-key keyboard. A print-
er is also available.

Memory can be expanded with-
in the system unit to 256K. Option-
al dual 5%-inch floppy-disk drives
have a total storage capacity of
320K.

The system unit contains five
expansion slots for additional
memory and display, printer, com-
munications and game adaptors.

J The IBM Personal Computer will

AS WE GO TO PRESS \

S

THE NEW IBM Personal Computer.

be sold through participating
Computerland dealers and Sears,
Roebuck and Co.'s new business
machine stores. It will also be sold
through IBM Product Centers and
a special IBM sales unit.

The computer will support the
CPM-86 and UCSD p-System disk
operating systems, which will
make a number of programming
languages and applications pro-
grams available to the user.

Applications software already
announced includes Visicalc, the
EasyWriter word processor, busi-
ness packages from Peachtree
Software, Inc. and an Adventure
game from Microsoft.

We'll have a lot more to tell you
about the IBM Personal Computer
shortly. FI-E)

American
Red Cross

Be the first

on your block
tolearn how to
save a life.

Take the
Red Cross
CPR course.

A Public Service of This Magazing & The Advertising Council ml; 'i!

Saving gas in 1968-
Our original customers

saved $ then and are
saving $9%$ today

\\\\\\\\\n.

Tiger
581

Redesigned
CD ignition fits
on late model cars with
factory electronic ignitions or older
cars with points. American or foreign.

#50,000 miles between tune-ups
#*Up to 15% savings on gas
¥ Faster starts #Easy to install

Kit $49-9‘5 Assembled $79.95

Prevent Auto THEFT
This new undetectable system
automatically arms itself, is keyless,
and shuts down the electrical system
25 seconds after intruder starts car.

| LA $49.95

For information call collect 1-303-243-5200

Mastercard & Visa accepted or send check to

i
ITri-Star Corporation
Dept. R, 730 Independent Ave.
Grand Junction, CO 81501

CIRCLE 92 ON FREE INFORMATION CARD

1861 4380100

n
~



watlng for a lead synthesizer
that has it all?

PROGRAMMABLE PRESET
LEAD SYNTHESIZER

You've alvgays had a lot of options.
You could have the convenience and easy operation of a nor-
malized synihesizer | you were willing to give up the ver-
satility of modular equipment.
Or the unlimited spectrum of tone colors and timbres of
modules if you didn't mind the cumbersome palch cords and
time required to set up or change a patch
You could have programmable presets if you could raise the
bucks, or low-cost equipment if you could stand the snap-
crackle-pop.
‘You could even have such technically innovative features as
computer control of voice and sequence if you had the
technical savy to design it all and make it work.
Now you have another option. YOU CAN HAVE IT ALL. Wide
range, precise, low-noise, presets, meaningful patch bay and
an easy-to-use computer interface.
All at a price that's nothing but unbelievable.
Want to know more? Proteus I's Using/Assembly manual
which includes a demo tape will answer all of your guestions,
The price, $10.00 is refundable upon purchase of the kit.

PART OF THE NEW GENERATION FROM

PAsA Electronics, Inc.

1020 W. Wilshire , Oklahoma City, OK 73116 - (405)843-9626

405-843-7396

| [ send the easy-to-assemble Proteus | Kil, $499.00
enclosed. (Fraight Collect)
| [ Tell me more, Rush the Assembly/Using manual & demo
tape for Proteus |. ($10.00 enclosed, refundable )

] O send free catalog
Name:
Address:
City:
Visa___ MC.

Stater— — <Figts -

__Card MNo.._
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CHARGE ORDER? Call our 24 hour DemolOrder line

|
|
LPAIR Elsctronics, Dept. 10R 1020 W. Wiishire, Okla. City, OK 73118

I
|
|
|
|
|
|

compare with competitive non-direc-
tional scanner antennas? In virtually
every case, the gain advantage was
quite noticeable, especially at UHF fre-
quencies. Signals that were barely
readable with a conventional scanner
antenna were easily copied with the
Scanner Beam. Even on the low band,
the short-element scanner beam-an-
tenna consistently outperformed a broad-
band discone.

Conclusions

Listeners must keep in mind that most
scanners cannot handle excessively
high signal-levels without image and in-
termodulation problems. Those phan-
toms manifest themselves as repeated
signals throughout the scanner’s tuning
range. All scanners are somewhat sus-
ceptible. although of course, some are
worse than others.

Any outside antenna may aggravate
those problems. However, a directional
antenna like the Scanner Beam may be
used to advantage in some cases if it is
pointed away from the offending loud
signals.

We were impressed by the quality,
price, and performance of the Scanner
Beam. It has a suggested retail price of
$39.95 plus $4.00 shipping and is avail-
able from Grove Enterprises, Dept. S,
Brasstown, NC 28902. R-E

Macrontronics  A4P and A8P

MACROTRONICS, INC. (1125 N. GOLDEN
State Blvd., Suite G. Turlock, CA
95380). whose hardware and software

Instruments Corp.

2 YEAR WARRANTY

Probes included on all scopes

RADIO-ELECTRONICS

L]
[++]

Oscilloscopes

Mode| LBO 507 Model LBO-520A

Model LBO-508A f.' Model LBO-5158 |

30 MHz, VARIABLE DELAYED 35 MHz,
SWEEP, DUAL TRACE FIXED DELAY DUAL TRACE

facilitate easy checkout for simultaneous = Built in variable delay circuitry — = Dual
! ry ual trace, 35 MHz bandwidth.
pulses, signal lavels, distortion & noise tuSec to 5 Sec. » SmV/Div. Vertical = 5mV/cm Vertical Sensitivity.s 10.0 ns

COLOR BAR GENERATORS, BRIDGES, TESTERS.

NTSC Color Bar Pattern Completely Portable, Battery Transistorized LCR Bridge
Operated TV Color Analyzer Generator
Model |" & ' <
\".3 ¥ L

20 MHz, DUAL TRACE
= Add, subtract modes on CH-1 & CH-2

20 MHz, TRIGGERED

= Single trace, automatic Irigger for
highly stable. bright display.

= 17 .5n5ec rise time. » 10mV/cm lo
20V, cm Vertical Sensitivily; 11-steps.

Generator

Madel "iih:-.nm]
LCG- |9aess
396 T4 f '; ] r

LSG-

®AF.F composte wicho Sulpuls
* 0-100% vaniable coler Burs! lor gasy Chioma
sorvce

# 18 convergence oalterns
Qated and rainbow patier

10 bar gated 3 bar

® Oscilicscope gger oulputs
® Baitery operated 4 sandara 'C” clls_ 1 5V ach

Order W|th Confidence and get the Fordham Advantage'

Call for To LL FREE h : g‘:ﬁ}(e.{n?eh:trzg?d
|: iore 832’(‘

our prices
(800) 645-9518
h\ in N.Y. State call (516) 752-0050 855 Conklin St. Farmingdale, N.Y. 11735 B0 COD’s extra




products for personal computers ori-
ginally served mainly the needs of the
amateur radio community, now have
something of interest to a much larger
circle of computer users.

Their model A4P and model ASP
parallel printer interfaces for the Atari
400 and 800 microcomputers fill a gap
that has been quite a source of frustra-
tion to owners of those computers. Un-
til now it has been nearly impossible
for an Atari user to generate hard copy
from his machine. The Macrotronics
interfaces remove that obstacle.

Both interfaces are similar, differing
only in the connectors supplied for the
two different Atari computers, so this
report will talk about them in the sin-
gular, based on our experience with the
model A8P, for the Atari 800. The in-
terface itself is a deceptively simple
device—a ribbon cable with a small PC
board at one end that contains the
actual interface circuitry, together with
the connectors that plug into the com-
puter. At the ribbon cable's other end
is one of several—you indicate which
when you place your order—connectors
for various parallel ASCII printers.
(The interface is also available without
a printer-connector for specialized
applications. The manual provides all
the information necessary for making
the proper connections.)

In use, the interface-end of the cable
plugs into controller jacks 3 and 4 (in-
tended for game-playing—but if you're
interested in a printout, you're not
playing games), on the front of the
computer, that supply it with both the
data for the printer and with its power.
Those jacks differ on the two com-
puters, hence the need for different in-
terfaces for the model 400 and the 800.

The PC board is so small that you
don’t even notice it when you’'re using
the keyboard. The other end of the
cable goes, of course, to the printer.

Two short machine-language printer-
driver programs are provided on cas-
sette. The first is intended to be used
directly with cassette-based systems.
The second program is for disk-based
systems, and, when the instructions in
the manual are followed, is integrated
into the Atari DOS (Disk, Operating Sys-
tem) so it will be resident in the com-
puter’s memory whenever the disk sys-
tem is used.

The cassette program is only 171
bytes long and takes about 15 seconds
to load. Once loaded. either program
can be completely ignored during nor-
mal operation. About the only thing
that will disturb them is turning the
power to the computer off—they are
unaffected by any of the special func-
tion keys such as SYSTEM RESET, BREAK.
ESC., etc.

The interface, and the driver-routines
supplied with it, work equally well for
listings of BASIC programs, for printed

output from within a BASIC program
(as in printing out a mailing list or other
report), or for printing source listings
of machine-language programs generated
using Atari’s assembler/debugger soft-
ware.

The commands for these are as simple
as plugging in the cable: LIST P:" for
BASIC listings, LPRINT to obtain out-
put while running a BASIC program,
and LIST # p: for source listings from
the assembler. In addition, the manual
provides a source listing showing the
user how to obtain printouts from
assembly-language programs.

Perhaps the most amazing thing
about this interface is that it worked

perfectly the first time it was con-
nected—not all that common an oc-
currence in mating one piece of com-
puter equipment with another. The
suggested list price is $69.95, including
most common printer connectors.

One thing that the software provided
with this interface cannot do is provide
you with a **hard copy’ record of what
is being displayed on the screen at any
given time—but Macrotronics has also
provided for that situation and offers a
program that allows you to perform a
screen dump using a Trendcom or
Paper Tiger printer. for an additional
$69.95. If you want the whole package
at once. the price is $139.00. R-E

professional

precision designed for the CB professional

When you're ready for top-of-the-line
CB, Midland gives you the ultimate
choice. Presenting the Professionals,
a few of the best in Midland's Preci-
sion Series,

Like the 5001, our finest 40-channel
AM/CB, offering Midland's human-
engineered mike, easy-to-read S/RF/
SWR meter, L.E.D. channel indicator,
and a three-position (9/19/Normal)
Option Priority Switch.

Or choose the 7001, Midland's deluxe
40-channel single sideband CB. It has
three separate transmission and re-
ception modes on every channel,

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

A member of the Beneficial Corporation family. .

along with clarifier and mike gain
control, putting you way ahead of
crowded AM “party-lines.’

Midland’s 73-600 combines the best of
both CB and AM/FM/MPX stereo/
auto-stop cassette player in a single
in-dash unit. Professional features in-
clude CB monitor switch, full-range
tone/balance/fader controls, and a
bright L.E.D. 40-channel readout, built
right into the mike!

Every Precision Series CB by Midland
is packed with 14 special features de-
signed for the CB professional. See
them now at your Midland CB dealer.
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IN ONE SMALL. SIMPLE PACKAGE, THIS

Archer Telephone practical little box takes all the head-
Recording Control aches out of making recordings of tele-
Archer No. 43-236 phone conversations. The Telephone

OVERALL Recording Control plugs directly into

PRICE a standard modular telephone jack.

oEhSE where it both provides a suitable audio

NSTRUCTION |nterface_t0 a cassglte recorder's_ (or

MANUAL other) microphone input and provides

mcz/ the suitable switching that permits

YALUE : automatic starting and stopping of the
718320 cassette recorder (through its remote-
vﬁpﬁ“ control jack).

Everything is prepared for plug-in-
and-use simplicity. In fact, an extra set
of record/playback labels is included
for the record/playback selector switch.
The switch permits overriding the in-
ternal relay for listening to a recording

(i N without unplugging the remote-control

AMWE lS PROUD TO INTRODUCE the COHHCC[EO]‘[: the extra set of labels keeps

5 . . P ; switch operation clear for those re-

KElT LY L";'eh OfNngifl gou:htydn;lgIlt(illoh:nl:lﬂmeters corders where the connector polarity
eaturing e New and-re

2(3]4]5
LS s
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_) (versus the supply of the recorder) is
the reverse of that used by Radio
o) Shack machines.

In operation, the recorder may be left
on with both RECORD and PLAYBACK
buttons depressed, the Telephone Re-
cording Control POWER switch on, and
its MODE switch in the RECORD position.
Then, assuming the Telephone Record-
ing Control has been plugged into a live
modular jack and into the microphone
and remote-control connectors of the cas-
sette recorder, it will automatically con-
trol the recording of all conversations
any time the phone headset is lifted off
the hook.

Note that you may want more inti-
mate control of this feature, since the
automatic recording of a call without
the caller’s knowledge may be the
grounds for legal action; many tele-
phone companies have a requirement
included in their tariffs for a beeper-
tone alert (1500 Hz for 1/5th of a second
every 15 seconds is a typical require-
ment) whenever a recorder is attached.
Consult your local company for its ad-

SN\

Rllgged DMMS from KElt}ﬂey == a]l feature ]arge, brlght vice on the Subjecl_
LCD display, easy-to-use rotary switches, externally accessible The Archer Telephone Recording
battery and fuse, 10A current range, diode test capability, low Control is FCC-approved for direct
battery indicator, cushioned components. ;cglgecgon to a telephone lti,ne. and the
egistration N er, ringer
Model 131. Similar  Model 130. Our ~ Model 135. First cauivalence and USOE ocas miore
to Model 130, with most popular model, 414-digit DMM with tion provided with the unit must be re-
increased s the price/ Pe“co"', hand-held s ported to your local telephone com-
accuracy.. .. .. 134 mance Champ. . 125 convenience . . . 219 pany. Nor.ma“y. lhey simply record
S COURACT T that information on your file, but_ in
MODEL| DCV | DCA | AcV[ ACA| 0 | bcv [ DcA | Acv [ACA| @ some cases there may be a nominal
charge. If you have questions, ask be-

130 0.5% 1% 1% 2% 0.5% | 100uV | 1xA | 100V | 1uA | 100m0 fore you b!]y

131 [0.25%|0.75%| 1% | 2% |0.2% |100av | 1A | 1004V | 14A | 100me Ao baftenios ‘or nower supplicelate
135 |0.05%[ 05% | 1% | 1.5% | 0.2% | 1004V | 10uA | 1004V | 1uA | 100m0 reatired orasewitlithis deVice? Since
N\ Case $10.00 Shipping $3.00 the operating power it needs is derived
from the telephone line voltage. In
fﬁ THE TEST EQUIPMENT SPECIALISTS m— fact, the impedance and level matching
TOLL FREE HOT LINE —_—— of the voice signals are accomplished

800-223-0474 with signal voltages alone, and line

I i = voltages are used only for remote-con-

54 WEST 45th STREET, NEW YORK, N ¥ 10036 212-887-2224 r .
M trol switching.




Performance

Having had experience with every-
thing from acoustic couplers to induc-
tive couplers, we were especially in-
terested in the quality of off-line re-
cording that the Telephone Recording
Control could provide. It is excellent.
Voice, music, interviews, and com-
mercials have been recorded during
both local and long distance tests; we
found extraordinary (for over-the-phone)
fidelity.

Initially, there was a problem with a
small amount of hum appearing on the
recorded signal. That was found to be
due to direct AC-line powering of the
cassette machine: switching to a DC
power-supply eliminated the hum
problem entirely.

Attempts to play back from the cas-
sette machine onto the phone line (by
connecting the microphone plug to the
recorder’s earphone jack) were less
successful; here, the age-old custom of
putting the telephone handset near the
cassette speaker is the recommended
procedure.

While we have yet to try it, it’s pos-
sible that a computer program or a data
cassette might be successfully played
back through the phone using this de-
vice. You are left to your own experi-
ments here,

We keep the Telephone Recording

Control and cassette recorder at hand
near a typewriter, transcribing re-
corded material whenever convenient.
The Telephone Recording Control has
been a nerve saver and memory helper
on more than one occasion, as well as a
convenient time saver.

The 2¥4 X 2% X 1V4 inch Telephone
Recording Control is available at Radio
Shack stores (catalog number 43-236)
and sells for $24.95. R-E

continued on page 32
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“If this works, I'll be rich—it’s an at-
tachment for a TV set that interferes
with CB radios and power tools."'

PSHEET METAL WORKERS |

\ TRIOK

PRESS BRAKE

SHEAR

SLIP ROLL

024" width

®20 ga. cap mild steel

0257 |bs.
#.050/,0680" 2 hard aluminum

®a|l functions operate simultaneously

THE COMPLETE SHOP FORR & D

only 399500

Specw F.O.B. Los Angeles

Buy before Dec. 1, 1981
and receive a FREE Shear-Notcher

SHEAR-NOTCHER

NO DISTORTION — NO BURRS

®continuous shearing
®corner notching

#tab notching
enibbling -

complete $5 850

add 54.00 for shipping & handling
Calif. residents add 6—6':'% sales tax
Check, Money Order, VISA or Master Card
r (include exp. date)

ORDERING INFORMATION
Telephone or write to:

PACIFIC ONE

CORPORATION
410 W. Pacific Coast Hwy. Suite K102

-

Newport Beach, CA 92663 (714)645-5962
CIRCLE 79 ON FREE INFORMATION CARD

BUILD YOUR COMPUTER BREADBOARDS
& INTERFACES FASTER AND EASIER
WITH NEW VECTOR PLUGBORDS

He L i E E X F
teendenen
ELEERT ALY

IR EEE R RV
fesensey:

New RACK MOUNTING CAGES & ENCLOSURES AVAILABLE.

Everything in this ad is available through distributors
or factory direct, from stock, if not available locally.

748010

4610 series — for STD-BUS-
WW, solderable and
unpatterned models.

4608 series — for Intel/
National SBC/BLC 80-WW
solderable, or unpatterned.

8804 series — for S-100.
Five models available.

4607 — for DEC LSI-11/
PDP8-11, Heath-11.

4609 — for Apple |1, Super-
Kim, Pet Commodore with
Expandamem.

4350 — for T1 980
Computer.

4611 series — for Motorola
Exorciser, ™ Rockwell
AIMG5 expansion.

Send for FREE brochure!

@ Yeztot Etedtzonic Company

INCORPORATED

12460 Gladstone Ave., Sylmar, CA 91342; (213) 365-9661, TWX (910) 496-1539
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FFORDABLE
UTORANGING

DMM's
From SO ]
corporation

e Full autoranging for AC/DC volts, current
and Hi/Lo Pwr. £ for fast, easy use. Touch
button diode test.

e Advanced Micro-Circuit design with re-
duced parts count for long term reliability.

+ Heavy duty ABS plastic case with display
window cover for rugged field use.

e Annunciators indicate "AC” mV, mA, Q,
k2, plus numerical value for error free
readings.

e Auto decimal, polarity and low battery
indicator.

s Electronic or fuse overload protection for
all functions, just in case. ..

e Continuity beeper on Models ME-531 and
ME-532 for “No-Look” circuit checkout.

¢ 10 Ampere AC/DC current ranges on ME-
531.

e Operates 300 hrs on two "AA" cells.

* Complete with batteries, spare fuse, test
leads, full one year Itd. warranty.

MODEL ME-533 $75.00
ME-532 85.00
ME-531 99.50

Available at selected Distributors or
write/phone:

NORTH SOA]
AMERICAN corporation

1126 Cornell Avenue, Cherry Hill, NJ 08002
Tel. (609) 488-1060
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AWS DIGITAL Lp,:u.g;l_yrss'fe_a |

A.W. Sperry Inc. EZ-6100
OVERALL
PRICE
EASE
OF USE
INSTRUCTION
MANUAL

PRICE

/VALUE

[1]2]3la]s]e]7]8

et B°°°

w0
=

UNTIL RECENTLY. MOST AUTORANGING
digital DMM'’s were expensive, bulky,
or both. The new model EZ 6100 from
A. W. Sperry Instruments, Inc, (245
Marcus Blvd., Hauppauge, NY 11787)
has done much to change that. This
unit combines a compact size (68 x
338 x 1%& inches) with many features
that, as a rule, are found only on more
expensive digital DMM’s.

Autoranging is available on both the
voltage and resistance ranges. These
ranges can also be selected manually
using the RANGE button; the milliampere
range must be selected manually using
the large FUNCTION switch that domi-
nates the front panel. The RANGE button
is also used to defeat the autorange fea-
ture. Pressing it will cause the meter to
remain on the last range used.

An overrange condition is indicated
by a flashing **1"* on the 3 }4-digit LCD
display. The display will also show
which function is in use, as well as indi-
cate polarity.

A low-power resistance function
with a maximum open-circuit voltage
of 0.4 volts can be selected by the
AC/DC/LO-OHMS/OHMS pushbutton. In
addition to determining which re-
sistance range is used, the button is
also used to choose between either AC

LEARN

MICROPROCESSING

on your own computer!

You Learn How To: v 808s5A
@Design & code micro- —

processar software = *
@ Lse logic & Bit 5 '
Manipulation Technigues 9 !

.

@Enier & execule programs =
O yOul own compuler o
@®Undestand Microprocessor Lh 1 l
Architecture & Support ' " o7 44
Chiips 8085 MICROPAOGESSOR

@Cantrol Programmable TRAINING UNIT 529385
Input! Dutput Ports B

@|mplement Real-Time Intereupt Handiing & Dara Transfer
@Design your own microcompuier

You Will Receive:

W A fully tested and assembled BOBSA Mecrocomputer with 1K RAM, 1K
EPROM and 1K PROM Memory, Programmable I/ 0, Keyboard Unit, CPU
Card, 4splay and Operating System. 44 pin edge connecior can be
configured to any bus structure, area on CPU Card lor Custom wire-
wrap design o1 user defined interface circuilry, completely expandable

W Complete Step-by-Step Instruction Manual

W Complete User's Manual with programs included

352 page B0B5A Cookbook takes you Trom basic microprocessor

concepls to actual design of an BOB5A Microcomputer

W 344 page BOBO/BOES Saltware Design Book 1 with over 190 execulabie

program examples plus detailed examination of all 244 Instrucbons
and lypical assembly language program for the 8080/8085
Microprocessar
[ d. I not satisfied you may return

the product within 30 days for a full refund

RATED BEST VALUE BY INSTRUCTORS
LIRS  CEDT CARD ORDERS —
y——— CALL TOLL-FREE P

3928 148th NE. RE 10 |
et waseizz © 1-800-426-6254 53 |
YES! | want io start learning Micraprocessors. Please rush me:
- BOBSAAT Microprocessor Training Unit al $299.95 plus S300 P& H
BOES Cookbook 21697 $1295 | BOB0,/BOBS Soltware Book 21541 $9.50

NAME OVisA OMSTCD
ADDRESS
CITY ST ZIP
CARD NO. EXP. DATE
SIGNATURE

s
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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



or DC input.

The meter can be zeroed in the OHMS
ranges using the ZERO ADJUST pushbut-
ton. All you have to do is switch to a
resistance range, short the test leads
together, and push the ZERO ADJUST
button; the meter is automatically
zeroed. Three input jacks are located
to the right of the large FUNCTION switch.
Those jacks are VOLTS, COMMON, and
MILLI-AMPS/OHMS.

The model EZ 6100 can also be used
as an audible continuity tester in the 19-
ohms-and-below area. That feature is
selected by switching the ON/OFF/TONE
switch to the tone position (indicated
by a musical note). This function will
let you check for continuity, shorts,
etc. without having to look away from
your work. The tone will also sound
when a reading is out of range and
when the meter autoranges from one
range to the next. You may notice that
it takes a couple of seconds before the
tone sounds during autoranging. That
is because of the *‘thinking time’’ that
is inherent in all autoranging DMM 's.

The model EZ 6100 will read from
200-millivolts DC to 1000-volts DC
with a resolution of from 100 micro-
volts to | volt depending on the range.
The meter will also read AC voltages
from 2-600 volts full-scale with resolu-

continued on page 110
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faster

a specialists co. presents the
in high-performance antennas for
onal CB communications

i major support for REACT 3%

Formula cars and our new Model M-710
Formula-1 share an identical engineenng
strategy: continually refine a proven basic
design with one objective: MAXIMUM
POSS1BLE PERFORMANCE

* Precision-wound, water-
proot coil. Lifetime burnout
guarantee

* Factory tuned, sel-screw
ultra-fine tuning

s Langer whip for more
reach’

* Tapered stainless steel whip
minimizes range-robbing
wind deflection

* Anti-static whip ball-tip.

s New quarter-furn quick-
disconnect life tested over
2,500 times.

® Easy tonstall: 17" pre-
assembled cable, miniature
in-line connector, contour-
torming protective mounting
gasket, hardware for bath
rooi-top or trunk-lip

ig:LE 11 PLUS 121500 Disk r:{luk STriio = mounting.
1 controller . _ Ly

LANG SYS SORAC 0120 . 795,00 *:5-year/limited warranty,

W/PASCAL 395 00 TI-99/4 499.00

Green Monitor . ... .174.00 Epson MX-80 call us

:.ggd::sln 00Mon  139.00 ?rl;rlgr';\r\onr!or S .ﬁcga{ll 33

call us -8 1

e e New

Texas Instruments formula-1
TI-55 $.29.95 T1-59 194.00 USE
Accessories Call us TI-55 11 3995 Magnl'.t
TI-58C . 81.00 Feak & Spell 19.95 Mount
PC100C 149 95 § Programmer 47.95 ZIP For name of nearest

49,95 4
A/S formula-1 stocking -

System | HEWLE P""&p%%?m“ dealer, phone free: Now available- Model M-711

sl Gall s Moslle 200 . 800/221-3333 formule-1 antenna with heaviest,

HP-34C 11900  HP-67 299.00 ¢ InN.Y.State 212/775-1385 | toughest magnet base available.

HP-38C 114,59 HP-97 579 00

HP-41C Prog 189.00 Quad Ram call us

HP-41C Printer 289.00 Application Pac call us

the antenna specialists co.

E a member of The Allen Group Inc.

12435 Euclid Avenue, Cleveland. OH 44106
@~ Stripes of Quakty”

HP-41CCRDRDR. .169.00
HP-83 HP.B5 ang accessory - call us for prices

SCM TYPEWRITER SPECIALS
SCM 2200 §26900  INTREPID 527400
SCM 2500 28500  CLASSIC 12 144,00 On

All units shipped in onginal cartons with accessories according
to manufaciurer's specificaton  Send money orders, personal

check 2 weeksloclear In llinois add 6% sales tax
Add $6.95 minimum shipping & handling charges per unit a

International Div.: 2200 Shames Dr_
Westbury, L.I. New York 11580
Canada’ A C. Simmonds & Sons, Ltd

* formula-1 contributes more than just performance:

To encourage CB for serious highway communi-
cations, were donating $1.00 to REACT Inter-
g national for every Formula-1 purchased in 1981
Join REACT Get involved Ask your dealer.

We ship UPS Subject to availability  Written warranty for

specific products can be oblained Iree upon request  Above
prices are for mail order and prepaid only Prices and specifications
subject 1o change without notice  Send mail orders

n
Iy
Nabik’s, Dnc, mall
519 DAVIS EVANSTON ILL 6020‘ TEL. 312-BE9-5144
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electronics
carecr

training
from
specialists.

If you're interested in learning how to fix air
conditioning, service cars or install heating systems —
talk to some other school. But if youw’re serious

about electronics...even earning an Associate Degree...
come to CIE —The Electronics Specialists.

Special Projects Director
Cleveland Institute of Electronies




y father always told me that
there were certain advan-
tages to putting all your eggs in one
basket. ‘*John,” he said, “learn to
do one important thing better than
anyone else, and you'll always be
in demand.”
I believe he was right. Today is
the age of specialization. And I
think that’s a very good thing.
Consider doctors. You wouldn’t
expect your family doctor to perform
open heart surgery or your dentist to
setabroken bone, either. Would you?
For these things, you'd want a
specialist. And you'd trust him, Be-
cause you'd know if he weren't any
good, he’d be out of business.

Why trust your education
and career future to
anything less than a
specialist?

You shouldn’t. And you certainly
don’t have to.

FACT: CIE is the largest inde-
pendent home study school in the
world that specializes exclusively
in electronics.

We have to be good at it because
we put all our eggs in one basket:
electronics. If we hadn’t done a good
job, we'd have closed our doors
long ago.

Specialists aren’t for
everyoune.

I'1l tell it to you straight. If you
think electronics would make a nice
hobby, check with other schools.

But if you think you have the
cool—and want the training it takes
—to make sure that a sound blackout
during a prime time TV show will be
corrected in seconds—then answer
this ad. You'll probably find CIE has
a course that’s just right for you!

At CIE, we combine
theory and practice. You
learn the best of both.

Learning electronics is a lot
more than memorizing a laundry list
of facts about circuits and transis-
tors. Electronics is interesting be-
cause it’s based on some fairly recent
scientific discoveries. It’s built on
ideas. So, look for a program that
starts with ideas —and builds
on them.

That's what happens with CIE’s
Auto-Programmed® Lessons. Each
lesson uses world-famous
“programmed learning” methods to
teach you important principles. You
explore them, master them com-
pletely. .. before you start to
apply them!

But beyond theory, some of our
courses come fully equipped with
the electronics gear to actually let
you perform hundreds of checking,
testing and analyzing projects.

In fact,depending on the course
vou take, vou'll do most of the basic
things professionals do every day—
even usea Digital Learning Laboratory
to apply the digital theory essential
today to keep pace with electronics
in the eighties.

Plus there’s a professional quality
oscilloscope you build and use to
“see' and “read” the characteristic
waveform patterns of electronic
equipment.

You work with experi-
enced specialists.

When you send us a completed
lesson, you can be sure it will be
reviewed and graded by a trained
electronics instructor, backed by a
team of technical specialists. If you
need specialized help, you get it fast
... in writing from the faculty spe-
cialists best qualified to handle
your question.

People who have known
us a long time, think of us
as the “FCC License
School.”

We don’t mind. We have a fine

record of preparing people to take. . .

and pass. .. the government-

administered FCC License exams.
In fact, in continuing surveys nearly
4 out of 5 of our graduates who take

the exams get their Licenses. You
may already know that an FCC
License is needed for some careers
in electronics—and itcan be a
valuable credential anytime.

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.

Find out more! Mail this
card for your FREE
CATALOG today?

If the card is gone, cut out and
mail the coupon.

I'll send you a copy of CIE’s
FREE school catalog, along with a
complete package of independent
home study information.

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

Remember, if you are serious
about learning electronics. . . or
building upon your present skills,
your best bet is to go with the elec-
tronics specialists — CIE. Mail the
card or coupon today or write CIE
(and mention the name and date of
this magazine ), 1776 East 17th
Street, Cleveland, Ohio 44114,

Pattern shown on oscilloscope screen is simulated.

Cleveland Institute of Electronics, Inc.

1 ClI

1776 East 17th Street, Cleveland, Ohio 44114

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

Mail today?

Print Name

Address Apt.

City

State _ FAEL
Age ] Phone (area code )

Check box for G.1, Bill information: [ | Veteran [l Active Duty

RE-22
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Hitachi V202 and
V-352 Dual Trace
Oscilloscopes

When you get exceptional capa-
bility per dollar, that’s superior
cost-performance. And that'’s
the 35 MHz Hitachi V-352 and
the 20 MHz Hitachi V-202 dual
trace oscilloscopes.

Proof? Just skim these fea-
tures, then note the price. For
starters, both scopes have a 2-
year limited warranty. And
then there are features like
square CRT’s with internal
graticules, vertical sensitivity

of 1 mV/division, and a wide
dynamic range for vertical am-
plifier of 8 divisions or more.
Each scope features front panel
X-Y operation, 10X sweep mag-
nification, 3% vertical deflec-
tion and sweep accuracy, and
low vertical drift. For ease of
operation, functionally related
controls are grouped into 3
color-coded front panel blocks.
How do we build in all that
capability at such low cost?
Chalk it up to two decades of
oscilloscope design experience
and some of the most modern
production methods around.
Hitachi V-352 and V-202 are

CIRCLE 65 ON FREE INFORMATION CARD

stocked by your authorized
industrial distributor and ready
for fast delivery.

Ask for a demonstration and
see more performance than you
expected for less than you
thought possible.

Hitachi...

the measure of quality:
W V-202/ $850 (probes included)

W V-352/ $1150 (probes included)

HITACHI

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

(516) 921-7200

You'll recognize the name...
appreciate the quality




NEW TECHNOLOGY

POCKET
TV

After many years of promises
and false hopes, flat-screen
video displays, for TV and
other purposes, are ready
to make their debut. The
technology that was de-
veloped to make them a
reality is the subject of this
article.

DANNY GOODMAN

T HE TWO-WAY WRIST-TELEVISION THAT DICK TRACY
wears everywhere has been quite a curiosity ever since it
replaced his technologically feasible two-way wrist-radio
years ago. We marvel at the TV’s small screen-size, measuring,
presumably, an inch or so square. What should amaze us,
though, is not the screen size, but that the whole unit is wrist-
watch-thin. Even today’s two-inch (diagonal) screen *‘pocket’
TV’s, like the ones offered by Panasonic or Sanyo, need
several inches behind the screen to accommodate the electron
gun.

With some recent breakthroughs on several video fronts, it
now seems possible that products featuring thin video-displays
in sizes ranging from Detective Tracy’s gadget up to panels
measuring six inches on a side will be on store shelves within

the next two years. One may even be ready
by next year.

For many years the interest in flat

video-displays had been aimed at find-

ing a replacement for the cathode-ray

tube (CRT) in television sets. In re-

cent years, however, researchers

have found new applications

prospects, as miCroprocessor-

based products at every level

—factory, office, car,

home—have become so
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“‘intelligent’” that they need more
versatile outlets for their complex data.
And while the CRT is a tried-and-true
medium for alphanumerics and graphics.
it is often impractical in a number of
applications where space and power re-
quirements make it impossible to use
the high-voltage. long-necked tube. In
those cases. a flat-panel screen is
essential.

Mr. T. P. Brody, president of Panel-
vision (Pittsburgh, PA), notes about
future applications for flat video-dis-
plays, that, just as the microprocessor
gradually became more versatile and
found uses never before dreamed of,
so, too, will flat-panel displays find ap-
plications in products in a great many
unexpected areas.

We have, of course, become accus-
tomed to basic flat-panel non-video dis-
plays such as those found on LED cal-
culators or LCD digital watches.
Longer strings of characters, like the
26-character alphanumeric liquid-crys-
tal display of Radio Shack's TRS-80
Pocket Computer (Fig. 1) are also com-
mon. More sophisticated alphanumeric
displays, using less familiar technologies
(which will be discussed later) are used
in the orange dot-matrix displays of
some supermarket check-out registers.
And a new briefcase computer by
Britain’s Microdata Computers Ltd. of-
fers its user a 12-line, 40 character-per
line. alphanumeric flat display for better
communication between computer and
non-technical user.

FIG. 1—LIQUID CRYSTAL DISPLAYS for alpha-
numeric use, such as the one in Radio Shack’s
TRS-80 Pocket Computer, are becoming com-
monplace. They are not suited, however, for
graphics purposes.

Even larger alphanumeric panels, -

with capacities in the 2000-character
range of CRT monitors used in data-
processing systems, are currently avail-
able. The panels still cost several times
more than the CRT’s they are scheduled
to replace, but as more of the driving
electronics become integrated into high-
volume integrated circuits, that cost is
likely to fall.

LCD displays used by some hand-
held games are trying to simulate de-
tailed graphics displays, providing
more realism to the play action than the
flashing blips of red offered by LED’s.
Games like the Entex 3-D Grand Prix
(Fig. 2) and Mattel Electronics’ Com-
puter Chess employ finely detailed

FIG. 2—LCD's CAN BE USED for graphics, as in
Entex’s 3-D Grand Prix game, but the displays
are “‘hard wired” and cannot be changed by the
user.

LCD displays for added realism, but
the images are ‘‘hard-wired’’ so that
any given display element is active for
specific images and those images only.
Shapes of the images are predetermined
at point of manufacture.

True video and graphics representa-
tions on flat panels offer special chal-
lenges, as we will see, yet there already
appears to be a need for those displays
in today’s electronic environment.
Automobile dashboards and aircraft
cockpits are areas in which detailed
video-displays of the vehicle’s operating
conditions would be useful. Portable
computer-terminals could also be more
valuable to their operators with high-
resolution displays offering the graphics
capabilities of the home or office CRT
monitor.

In educational equipment, where
graphics play a key role in learning re-
inforcement, rugged portable displays
would be quite useful. Xerox Research
Laboratories (Palo Alto, CA) has had a
handheld electronic tutor floating
around its think tank for years. Its main
ingredients—as foreseen at its very in-
ception—were high-density integrated-
circuit memories containing prepro-
grammed coursework and a flat graphics
panel. After all the years, the IC's are
ready, but the video panel is lagging
behind.

In the television area, flat panels of
large enough size and brightness appear
to be more desirable than the cumber-
some projection-TV systems of today.
At the other end of the size scale,
portable TV is a likely target for the
small size and low power-consumption
of some flat-panel devices.

Some researchers have already begun
to show off the feasibility of small-

screen flat television-displays for the
consumer marketplace. Convincing
demonstrations have revealed the suc-
cess of two vastly different approaches
to panel-television image-creation. The
first involves the application of sophisti-
cated solid-state techniques, while the
other is a novel variation on the electron-
gun CRT theme.

Solid-state panels

The pace has quickened in the last
two years in efforts to create a solid-
state-panel video-screen, though re-
search has been going on for at least 15
years. A solid-state panel does not use
a beam scanning-system, but rather a
concept known as matrix scanning. It
holds great promise as a video and
graphics medium not only for television
receivers, but in applications where a
pictorial display would be beneficial—
yet where space and/or power require-
ments make a CRT impractical.

A matrix display, in its most basic
form is an orderly mosaic, made up
of closely spaced columns and rows of
picture elements as shown in Fig. 3. As
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FIG. 3—AN EARLY EXAMPLE of a matrix dis-
play clearly shows the mosaic elements. Also,

note “contouring™ at the left caused by a limited
number of gray levels.

in the case with a mosaic tile mural, the
more densely packed and smaller the
tiles, or picture elements, the better the
resolution.

The common feature of virtually all
matrix displays is the basic construc-
tion of the panel. Along the back plate
of the device run horizontal rows of
electrodes, one for each row of picture
elements. The vertical column-elec-
trodes are usually transparent, and are
fabricated on the glass faceplate of the
device. Coating both row and column
electrodes are insulating layers (again,
transparent for the column electrodes).
Sandwiched between those electrode
insulators, and electrically connected
to the electrodes, is a layer of material,
in roughly a square shape, that is ex-
cited or altered by the application of
voltage running through it when both
electrodes are powered up to change its
light-emitting or reflecting character-
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FIG. 6—ELEMENTS OF A PLASMA PANEL, with bottom row glowing. A voltage pulse to the display
anode causes gas within the display discharge space to emit ultraviolet light and excite phosphor

coating, which produces visible light.

istics. Any point at which a column and
row electrode intersect is a picture ele-
ment (pixel). Figure 4 shows the ele-
ments of a matrix display.

The driving electronics of such an
array must be able to send a specified
voltage to any given element of the
screen for each frame of the picture. In
the case of television images, each ele-
ment must react with a luminance pro-
portional to the voltage applied in order
to provide various shades of gray be-

tween black and white. Even when the
addressing pulse is absent (as the drivers
address other elements of the frame),
the voltage on the element must remain
constant until the next voltage pulse
reaches the element. The gray shade of
an element also needs to change very
quickly as the image on the screen
moves frame-by-frame. In other words,
the element must power up quickly,
maintain its charge, and then discharge
before the pulse of the next picture

frame.

Within the matrix-panel development
arena, there are two distinct fields of re-
search going on—each with its own
challenges, and each with its own string
of recent successes. The first has to do
with the materials used to construct the
display: the second involves the means
of powering up, or addressing, the tens
of thousands of elements required for
an acceptable TV picture.

Panel materials

The ‘“‘materials’’ question has been

going around for some time, with each
type of display system having had its
popularity go through sharp peaks and
deep valleys. The most popular sys-
tems are these:
Electroluminescence: As the name im-
plies. this method uses a voltage to
excite phosphor chemical-mixtures to
emit visible light. The principle dates
back to the 1930’s, when the mixture
used was in powder form. That tended
to lose its luminance too soon to be
considered for long-life display applica-
tions. Instead, activity has focused on
what is known as thin-film electro-
luminescence. Here, a phosphor film
—commonly zinc sulphide (ZnS) doped
with manganese—is deposited on one in-
sulating layer in a method similar to semi-
conductor manufacturing (see Fig. 5).
The search is on for thin-film phosphor
mixtures which emit light of multiple
colors efficiently for full-color video.

The materials currently in use exhibit

the much-desired characteristics of fast
response-time and high peak-bright-
ness. However, their high voltage-re-
quirements (200-volts RMS) and yel-
lowish light emission are seen as draw-
backs when it comes to portable con-
sumer-video applications.
Plasma panels: Also known as gas-dis-
charge panels, these are based on the
principle that within a vacuum chamber
filled with neon or similar gases, a
series of light and dark spaces of dif-
ferent characteristics will appear be-
tween a cathode and anode at opposite
ends of the chamber. One of those light
spaces, called the positive column, or
display discharge-space, happens to be
a highly efficient ultraviolet light source
that can be used to excite phosphors to
emit visible light. By way of a complex
two-chamber system, and a transparent
display anode on the faceplate, a
phosphor-coated display chamber will
emit light when power is applied (Figs.
6 and 7). By grouping three chambers
side-by-side, each with a different-
colored light-emitting phosphor, any
color can be produced by exciting the
color chambers in the proper ratios.
Some outside observers have high
hopes for the plasma panel becoming a
replacement for the color CRT in
medium sized panels, provided the
brightness can be improved.
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FIG. 7—EXPLODED VIEW OF PLASMA DISPLAY
shows phosphor coating lining display dis-
charge-space.

Liquid crystal displays: This is a passive
medium, in that it does not emit light. It
uses the same principles as the LCD
digital watch or calculator displays.
Ambient light normally is reflected by
the rear plate’ of an LCD. If a volt-
age is applied to a specific area, the
molecular structure of the material
changes so that light cannot pass
through it, blacking out that segment.
The effect is like a louvered blind
shutting out light at one window pane.
Removing the voltage restores the LCD
to its original structure, letting light
pass freely. While the LCD is a low-
voltage device, the major hurdle has
been to improve its response time to
better than the TV frame-rate of 33
milliseconds.

Light-emitting diodes: Currently out of
favor with most researchers, the light-
emitting diode matrix uses a compact
arrangement of LED’s fabricated di-
rectly onto a substrate, as shown in
Fig. 8. All electrode rows and columns
are located on the substrate, with anode
connections to the tips of the LED
components made with ultra-fine gold
wires, in a fashion similar to that used
in manufacturing integrated circuits.

Others: Several newer materials are
also under investigation. Two of the
more popular are passive devices, elec-
trochromic and electrophoretic. Both
represent materials that alter their light-
reflecting characteristics when a volt-
age is applied and produce a color con-
trasting against a different background
color (see Fig. 9). Numerous laboratory
oddities have also been demonstrated,
including one which conceives of micro-
scopic magnetic spheres, one hemi-
sphere white, the other black, encap-
sulated in tiny, clear cubes. The spheres
would turn freely within their cubes,
baring to the viewer white, black, or
any proportion in between, depending
on the direction and intensity of an ad-
dressing magnetic field on a picture ele-
ment containing dozens of spheres.

Matrix addressing

Following a different line of research
are those concerned with matrix-ad-
dressing techniques. The challenge
here is twofold: In the first case there is
the desire to limit the number of inter-
connections between the picture panel
and the television electronics to the
minimum. On a matrix screen with 220
row-electrodes and 240 column-elec-
trodes, for example, there can be as
many as 460 wires coming from the dis-
play matrix to be interfaced to the re-

FIG. 8—LED MATRIX DISPLAY is made up of an array of discrete LED's fabricated on the same
substrate and connected by extremely fine gold wire.
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FIG. 10—ACTIVE MATRIX PICTURE ELEMENT.
Switching transistor and storage capacitor are
integrated into panel construction, then con-
cealed by a square display element (liquid crys-
tal in this example).

ceiver. In terms of reliability, this
means too many points that can fail. In
manufacturing terms, it is a nightmare
of expensive assembly.

The second part of the addressing
challenge involves energizing each ele-
ment. While it is relatively easy to
apply a voltage to any element, it is
necessary for that element to retain the
charge for a period longer than it is
initially driven. Some storage device,
and a switch to keep that device turned
on in the absence of the main voltage,
are needed at each element. Such an
arrangement is shown in Fig. 10.

It appears that both problems of ad-
dressing are being solved with the appli-
cation of solid-state fabrication pro-
cesses directly on—or rather inside—
the panel screen.

Thin-film transistors (TFT’s) and
supportive components are being de-
posited on the substrate of display
panels at each element. Photomicro-
graphs of the panels show the familiar
layers of materials often used in inte-
grated circuits. Most of the circuitry is
covered by an insulating layer, separat-
ing electronics from the display ma-
terial, with the exception of a tiny
**through-hole’” for electrical contact.

Pocket LCD television

A close examination of one matrix
display demonstrated in a prototype
consumer product will help explain the
construction of a matrix video display.
The construction details outlined in
Figs. 11 and 12 are for a pocket-TV pro-
totype by Toshiba.

The screen is made up of 220 hori-
zontal rows and 240 vertical columns of
tiny liquid-crystal squares: 52,800 pic-
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ture elements in all. All are crammed
onto an area measuring 30.8 mm x 40.8
mm, producing a two-inch diagonal
black and white picture. Each picture
element has an active display area of
132 x 162 microns, with a center-to-
center spacing (also known as **pitch’”)
of 140 x 170 microns.

Toshiba claims to have solved the
slow-response problem of LCD materials
with a proprietary formulation. The re-
sponse times reported are on the order
of 30 milliseconds. Actual broadcast
reception in the demonstration units
does not indicate any smearing of the
picture when the images move.

Toshiba attacked the problem of the
enormous number of interconnections
between the LCD matrix and the re-
ceiver electronics by incorporating the
driving electronics for the row elec-
trodes (gate-bus) directly on the same
substrate as the picture elements. Only
six connections are made to the gate-
bus drivers, which, in turn, drive the
220 rows of elements. In future genera-
tions of the device, the drain-bus driving
circuits will also be constructed on the
matrix chip.
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FIG. 13—CROSS SECTION of Toshiba LCD dis-
play element. Titanium layer provides extra-
smooth base for highly reflective gold-nickel
electrode. Liquid-crystal material is approxi-
mately 10 microns thick.

Toshiba screen construction is that the
electronic circuitry on the substrate is
covered by two layers, as shown in Fig.
13. The first is a poly-imide coating
which provides an especially smooth
base for the second, a highly reflective
display-electrode layer made of a gold-
nickel alloy. The combination of smooth-
ness and high reflectivity sets the contrast
ratio at a respectable 20:1. Five gray
levels have been attained through volt-
age variations at each display element
and integral storage capacitors.

Three prototype matrix-display sets
have been demonstrated at consumer
electronics trade shows in Japan and
the U.S. The smallest set, measuring
6.8 % 3.2 x 0.7 inches thick, isa TV
only, with slide-rule tuning of all VHF
and UHF channels. Another sample in-
corporates an AM radio, while the third
includes an LCD digital clock in a
slightly taller package. The present
power-consumption level of 2.2 watts is
higher than Toshiba's production-TV
goal of about | watt. At 2.2 watts, the

FIG. 14—TOSHIBA’S LCD TV PROTOTYPES. Smallest unit measures 6.6 x 3.2 x 0.7 inches.

Manufacturing yield is an important
factor in making this LCD screen, be-
cause the gate-bus drivers and 52,800
picture elements’ electronics are all
fabricated on a single 3-inch wafer. A
hairbreadth misalignment can affect
one element, or part of a row of ele-
ments, destroying an otherwise flaw-
less mini-image. Anyone with knowl-
edge or experience in the field of semi-
conductor manufacture knows that
yields of 60-70% are common in to-
day’s simple circuits, with that number
decreasing rapidly as the size of each
circuit increases.

As the search for larger and larger
matrix-panels goes on, and the use of
thin-film transistor circuitry expands,
high yields will be quite important, if
not crucial, to the success of those
panels.

Another important feature of the

sets, shown in Fig. 14, are reported to
run for three to four hours using a pair
of lithium cells.

All three sets have a zoom feature
that doubles the size of the image at the
center of the screen at the touch of a
button.

Toshiba is not the only company in
the LCD TV race. Hitachi, Ltd. is also
demonstrating their version of a palm-
sized television set with a screen mea-
suring almost three inches diagonally.
Hitachi claims to be using a different
matrix-addressing technique which
they call a quad-matrix. The prototype
is said to have a current drain of only
1.3 watts, and can play for four hours
on four ““AA" cells,

It may be a couple of years before
any of those, or comparable sets, reach
the stores. And, their prices will be
high—around $400 for the first-genera-

1861 H390100

&



& RADIO-ELECTRONICS

tion models. As with all heavily semi-
conductor-based products, the price
should drop rapidly as production
volumes and yields increase. Industrial
video applications may help to stimulate
the jump in volume.

Flat CRT

The other flat-screen TV system
demonstrated employs the traditional
raster scan technique, where a televi-
sion picture is ‘‘painted’’ on a picture-
tube phosphor, 525 lines (in the U.S.)
per frame, 30 frames per second. The
difference for flat video is that the elec-
tron gun is placed parallel to the screen,
instead of perpendicular to it.

The idea of having the electron beam
spew out from the side of the screen is
an old one; the first demonstrations
were made more than 25 years ago. All
along, there were numerous problems
which proved difficult to conquer.

The biggest challenge was to over-
come the distortion of the picture as the
electron-beam hit the phosphor sur-
face. A spot would appear elliptical in-
stead of circular, like the effect of a
spotlight hitting a stage from any angle
except directly overhead, and an out-
of-focus picture would result.

Difficulties also arose in making the
picture fill the entire screen—including
the corners and edges—with uniform
clarity and brightness.

Recently, word came from Britain’s
Sinclair Research Ltd. that the prob-
lems had been overcome, and that a
flat-picture tube for a battery-operated,
portable television was ready for mass
production. A prototype of the unit
shown in Fig. 15, and measuring 6 X 4
% | inches thin was demonstrated.
Pricing, when available in the U.S. in

FIG. 15—SINCLAIR RESEARCH'S FLAT-CRT
TV. The 6 x 4 % 1-inch unit is expected to sell
in the $100 range when it is introduced in 1982.

FIG. 16—FLAT CRT has thééhor coating on
rear instead of front. Picture is viewed through
the tube.

1982, will be in the astonishingly-low
$100 range.

The key to this paperback-sized TV
is the flat tube (Fig. 16) which uses
some unique methods to achieve the
sidelong raster scan.

The tube itself measures approxi-
mately 4 X 2 X 34 inches. Its most
unusual construction feature is that the
phosphor screen is located on the in-
side of the tube, on the rear plate. You
see the image, on the inside of the
phosphor, through the vacuum and
through the invisible scanning electron
beams, instead of on the outside of the
phosphor. One major benefit from this
system is that the picture can achieve

greater brightness with less power con-
sumption than traditionally-designed
tubes of the same size.

As the electron beam, made to scan
by a series of electrostatic deflection-
plates, speeds out of the gun, it traverses
a focusing field created by a transparent
electrode on the front face. It is this
field that corrects the angle of beam-
incidence for uniformity across the
phosphor field, rounding the potentially-
elliptical beam spot.

Special optics are also used to bring a
normal-appearing video picture to the
viewer’s eye. The screen height of the
Sinclair tube is only one-half of what
you'd expect it to be. The smaller scan-
ning area that results reduces both
power consumption and the potential
for distortion involved in sending the
electron beam far off the axis of the
gun. Proper proportion of the picture is
restored by way of a Fresnel lens in-
corporated into the plastic faceplate of
the exterior case.

Another unusual technique used to
reduce the number of wire interconnec-
tions, which would otherwise slow
manufacture and lessen reliability is
screen-printing all connections to the
gun and deflection/focusing electrodes
onto the glass front-plate of the tube.

Sinclair speculates that the concept
of this pocket-sized tube can be up-
graded in scale to the point where a 50-
inch wall-mounted TV will be possible,
with all the electronics concealed in a
**shoe-box-sized unit’” at its side. Color
TV, using a 3-gun array, is also con-
sidered possible.

Now, though, we have to wonder:
Since the small flat TV panel is just
about upon us, what new gadget will
Dick Tracy get for his wrist? R-E

Wheant's News

Exposure to microwaves

The New York State Worker's Compen-
sation board recently upheld a decision
that the death of Samuel Yannon, tele-
phone technician, was caused by pro-
longed exposure to microwaves. Mr. Yan-
non tuned and maintained microwave
equipment that is located on the 87th
floor of the Empire State Building from
1957 through 1968.

This appears to be the first case in
which the dangers of microwaves have
been accepted in a United States court;
the decision is being appealed. One expert
who testified against the Yannon claim
went so far as to state: “There is no evi-
dence of human hazards other than
superficial burning at such frequencies..."”

In Europe, microwaves are taken much
more seriously, and hundreds of cases of
microwave sickness have already been
reported. The permitted level of micro-
wave exposure in the Soviet Union, for
example, is only one thousandth of that
which is currently permitted in the United
States under Federal guidelines.

The case is attracting a great deal of

attention both among manufacturers of
electronic equipment, who might be
faced with large claims for damages, and
environmental workers, who have been
pointing out the hazards of electronic
radiation for some years. "The Yannon
case is the most important piece of litiga-
tion since the Borel case in 1973 exposed
the dangers of asbestos,” says Paul Bro-
deur, author of The Zapping of America, a
1977 book on the growing exposure of
Americans to electromagnetic radiation.

RCA large-screen projection TV

An early entry into the projection-TV
business was forecast at a meeting of
RCA distributors in Dallas late last year.
RCA's plans include a 50-inch diagonal
screen model—which will have about
four times more screen area than the 25-
inch picture of RCA's largest direct-view
receiver. The size of the new projection-
set picture is 1,176 square inches as com-
pared to the 315 square inches of the
present 25-inch receiver.

RCA is not really a newcomer in the
projection-set field. Following the intro-
duction of the company’s first mass-pro-
duction set in 1946—a 10-inch model that
sold for $375—it brought out a series of
projection receivers. The first of those—
made in 1947—had a 300 square-inch pic-
ture and sold for $1200.

CBS high-resolution TV
prototype

Columbia Broadcasting System re-
cently demonstrated a new high-resolution
television system with a 1,125-line signal.
Transmission was in the 12-GHz band,
with a bandwidth of 30 MHz. CBS was
quick to point out that the system, which
was largely developed by NHK, the Japan
Broadcasting Corp., is in the early ex-
perimental stage and that all details are
subject to change at any time.

CBS has requested that the FCC consider
the feasibility of a service based on the
system when planning spectrum space in
the forthcoming allocations slated for
1983. R-E
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P rt 2 IN SEPTEMBER WE
a described an analog
reverberation unit that adds realism to
recorded music. Have that issue handy
as we continue by showing you how to
build your own.

Construction

Foil patterns for the double-sided PC
board are shown in Figs. 8 and 9. Note
that the component-side of the board is
laid out so that, when trimmed, it will
be divided into two electrically-isolated
sections. Almost all of the reverberation
unit’'s components are mounted on the
PC board (refer to Fig. 10). The board
is double-sided, so unless it is plated-
through, care must be taken to connect
the two sides using jumpers where the
foil patterns on both sides of the board
coincide. Generally, components (in-
cluding integrated circuits) that connect
to the ground plane should be inserted
first and soldered to minimize static-
electricity problems—especially if you
are not using sockets. Do not install
LED I—you’ll need it to check out the
unit. Note that connections to the off-

“Signetics Corp.. S;.l_rmyvale. CA
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FIG 8—FOIL PATTERN for the bottom side of the PC board. Note that the PC board is double sided

(see Fig. 9).

board components (front panel con-
trols, input jacks, etc.) are made to the
pads labeled ‘A’ through “‘U,”" cor-
responding to similarly labeled points in
the schematic.

The front-panel controls should be
connected to the board before they are
mounted mechanically. The AC ground
(point ‘“‘E’’) is common to the INPUT
LEVEL, OUTPUT LEVEL, and REVERB
controls; wiring one end of each of those
pots together and then wiring to point
“E" on the PC board is the simplest

way to make that connection. The wires
from the controls to the PC board
should be about 8 inches long.

Care must be taken to isolate the out-
put jack from the chassis (AC ground).
The easiest way to do that is to put an
insulating layer of electrical tape or
Mylar film over the chassis hole (from
the inside), and cut a similar, but slight-
ly smaller, hole through the tape or
film. If that is done, the jack will not
come in electrical contact with the
chassis when it is installed.

Duplicate the acoustics of a large
concert hall with this accessory for your stereo system. The
construction details are presented here.
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The jumper from T to ““U" must
be left disconnected during checkout
to reduce the chance of damaging the
output stage. Also, R57, which sets the
bias current in the output stage, should
be set at its minimum value (i.e., D8
shorted to the base of Q5). The check-
out procedure is as follows:

1. Using an ohmmeter, make
sure that all sections of the
ground plane (on the com-
ponent side of the board),
except for the one that runs to
the right-hand edge of the
board, are connected together.
(That section is Vgg; the others
are AC ground).

2. Plug the unitin, and turn iton.
Using a voltmeter, read the
voltages between the trans-
former's center tap (Vgg) and
the cathode of D1 and the
cathode of D3. In both cases
the voltage should be 25-volts
DC.

3. Referring to voltmeter read-
ings to Vgg, check the positive
voltage on pin 8 of each op-
amp (IC1, IC2, IC8, IC7, and
IC9). It should be about 18
volts. The voltage at the ground
plane on the left-hand side of
the board should be about 10
volts.

4. With the LEVEL and OUTPUT LEVEL
controls set at their minimum
values, and the peLay and FEED-
BACK DELAY controls set at 50%
of full scale, the output (pins 1
and 7) of all op-amps should
be about 10 volts.

5. Check the clock pulses at the
outputs of the CMOS D flip-
flops (IC11-a and IC11-b). The
DC reading should be about 9
volts at those points; the AC
reading should be 5-10 volts,
depending on the type of met-
er used.

6. To adjust the bias current in
the output stage, temporarily
connect LED 1 from point “T"
to V. Current flowing through
Q1 and Q2 (also Q3 and Q4)
will now flow through the LED.
(If you wish, an ammeter can
be connected between point
“T" and Vgcand used in place
of the LED for this checkout
procedure.) Adjusting R3 will
cause Q1 and Q2 to conduct
and LED1 to glow. Since dis-
tortion is reduced with increas-
ing current level, it is desirable
to keep the bias current rea-
sonably high; however, if the
current is too high, reliability
will be reduced. Carefully
touch the power FET's (Q1-
Q4) and adjust R57 until LED1
glows brightly but the FET's
do not get hot. You should
read about 15 mA if you're
using an ammeter. After the
bias current has been set,
LED1 should be installed be-
tween R77 and point V and a
jumper placed between points
“T" and "'U."

b« 8-1/2 INCHES |

FIG. 9—COMPONENT (TOP) SIDE of the double-sided PC board. This pattern is NOT a negative—
there is no foil around many of the holes so the component leads can pass through the board with-

out contacting the ground plane.

Once you’ve completed the checkout
procedure and are sure that everything
is correct, the PC board, potentiometers,
transformer, and jacks should be
mounted securely in the case. The PC
board should be mounted on standoffs.
The case used, and its layout, are not
critical as long as everything fits com-
fortably (the case shown in Fig. 11 is
included with the kit available from the
supplier listed in the Parts List).

Setup

The reverberation system is con-
nected to your stereo system using the
stereo’s tape-monitor output. The out-
put of the delay unit can be connected
to a high-efficiency speaker. That
speaker is generally placed at the rear
of the listening room. Set up that way,
the analog reverberation system can
simulate the sound reflected from the
rear of a concert hall.

Use of the controls on the front
panel is reasonably straightforward.
The INPUT LEVEL control adjusts the
sensitivity of the unit for maximum
dynamic range. With the OUTPUT LEVEL
control set so that the output level is
low (to avoid overloading the amplifier),
the INPUT LEVEL control is set so that
the level is as high as possible without
overloading on loud passages. Initially,
the REVERB control should be kept at its
minimum position. The DELAY control
is adjusted for the desired (first-arrival)
delay; this is best done with your system
playing at a low level so that both out-
puts can be heard at the same time. The
FEEDBACK DELAY control is not likely
to have a dramatic effect on the sound
quality. While that control’s presence
in the circuit breaks up the “‘standing-
wave’’ effect, its precise setting is un-
important. Adjust the FEEDBACK DELAY
control for minimum noise. (The pres-
ence of two clock-signals causes a
limited amount of intermodulation,
heard as whistles and tweets. They are

eliminated by adjusting the FEEDBACK
DELAY control).

The degree of reverberation is ad-
justed with the REVERB control. There
is a definite threshold where audible
reverberation begins. Beyond that
point, the reverberation becomes both
more pronounced and more artificial;
the system will actually oscillate if the
REVERB control is turned up too high.
Even before oscillation occurs, there is
an increase in the peak signal-level that
may force you to turn down the INPUT
LEVEL control.

The most difficult adjustment to
make is setting the OUTPUT LEVEL con-
trol. There is a strong temptation to
make the delayed signal too loud. Bear
in mind that the more subtle the effect
of the reverb, the more impressive it
will be! That seeming contradiction is
something one usually learns the hard
way; perhaps this advice will help.

Speaker selection

The choice of a rear speaker is im-
portant if the system is to work prop-
erly. The delayed channel does not
have as wide a bandwidth as the front
channel, so a wide, flat, powerful high-
frequency driver is unnecessary. With
about one watt of power available, ef-
ficiency is far more important than
power-handling capability.

Looking at some of the *‘‘mini-
speakers’’ that are currently on the
market can help us understand the
reverberation system’s speaker re-
quirements. Those small, acoustic-
suspension, two-way systems have two
notable features: most have excellent
high-frequency response, and all are
inefficient. Their lack of efficiency pre-
vents them from playing loudly, but
their output is more than adequate for
most purposes. The high-frequency re-
sponse is, if anything, a point against
that type of unit. The high frequencies
do not help the reverberation system



T0 11,43
T0 J2,J4

T0 g TFE1 TOSS S0 T0
RS ﬁénﬂ, RS  R1D R77

FIG. 10—DOUBLE-SIDED BOARD should be trimmed so that foil on component side is split into two

areas to separate areas of differing potential. Also, be sure transistors Q1-Q4 are positioned with
beveled edges at lower right.

PARTS LIST

Resistors 14 watt, 5%, unless other-
wise noted

R1, R2, R8, R20, R22, R24, R39, R40,
R47, R73, R74—100,000 ochms

R3, R45—200,000 ohms

R4—39,000 chms

R5, R44—5000 ohms, potentiometer,
audio taper

R6, R7, R11, R12, R14-R16, R18, R25,
R31-R36, R38—18,000 ohms

R9, R17, R30, R43—30,000 ohms

R10—100,000 ohms, potentiometer,
linear taper

R13—5600 ohms

R19, R21, R23, R41, R48—47,000 ohms

R26—24,000 ohms

R27—75,000 ohms

R28—27,000 ohms

R29, R60, R62—15,000 ohms

R37—22,000 ohms

R42, R58, R65, R69; R72, R77—3000
ohms

R46—2000 ohms

R49—100 ohms

R50—43,000 ohms

R51—620,000 ohms

R52—180,000 ohms

R53—360,000 ohms

R54—62,000 ohms

R55—470,000 ohms

R56—5000 ohms

R57—5000 ohms, trimmer potentiometer

R59—20,000 ohms

R61, R63—910 ohms

R64, R66—20,000 ohms,
meter, linear taper

RE7, R75—200 ohms

R68, R70—300 ohms

R71—7500 ohms

R76—10 ohms

Capacitors

C1, C2, C9-C11, C20—.22 uF, 100 VDC,
Mylar

C3-C8, C12-C19, C21, C23, C24, C26—
.001 uF, polystyrene

potentio-

C22—.01 uF, polystyrene

C25, C27, C31, C34—4.7 uF, 16 VDC,
electrolytic

€28, C37-C44—.1 uF, ceramic disc

€29, C35—2,200 uF, 25 VDC, electro-

 lytic

C30—1000 uF, 25 VDC, electrolytic

C32, C33—510 pF, ceramic disc

C36—.01 uF, 400 VDC, electrolytic

Semiconductors

D1-D4—1N4002, 100 PIV, 1 amp

D5-D12—1N914

LED1—jumbo red LED

Q1-Q4—VN4B8QF VMOS
(Siliconix)

Q5-Q8—2N4403 PNP transistor

IC1, IC2, ICB, IC7T—NE5512 low-noise
dual op-amp (Signetics)

IC3-IC5, IC8—TDA1022, 512-stage
bucket-brigade device (Philips)

IC9—NE5532 low-noise dual op-amp
(Signetics)

IC10—NES56-1 dual timer (Signetics)

IC11—CD4013 dual D flip-flop (RCA)

IC12—uA78MG adjustable voltage
regulator (Fairchild)

IC13—NE5517 TCA (Signetics)

L1—10 turns of No. 22 wire wound
around C35

T1—36 VCT, 300 mA

Miscellaneous: PC board (double-
sided with plated-through holes),
case, hardware, etc.

transistor

NOTE: The following are available
from Advanced Analog Systems, Inc.,
790 Lucerne Dr., Sunnyvale, CA 94086
(Tel. 408-730-9786): ARS-911—com-
plete kit including case, $149.95; PC-
911—PC board only, $24.00; IC-911—
IC1-IC13 and Q1-Q8 only $49.95. Visa
and Mastercard welcome. California
residents please add sales tax. Prices
include shipping (within continental
U.S. only).

FIG. 11—THE COMPLETED REVERB unit. En-
closure shown is included with kit available
from supplier listed in Parts List.

recreate the feeling of a large hall, but
instead make any system-noise or dis-
tortion much more obvious. We found
that disconnecting the tweeter and
operating the woofer over the full range
gave impressive performance.

Generally, a single full-range speaker
is adequate for the reverberation system.
Better still, an array of speakers will
help improve the ‘‘spaciousness' of
the reverberation. As long as there are
no gross frequency-response irregulari-
ties, the characteristics of most speak-
ers are generally no worse than the
frequency-response variations found in
actual concert halls. Those variations
are caused by the resonances of the
reflecting walls and ceilings in the hall,
and the frequency-dependent sound-
absorption properties of those walls
and ceilings.

One major problem that you may
have initially is amplifier-overload. It's
rather obvious that you won’t get rock-

continued on page 95

1861 H340L00

'S
q



2 RADIO-ELECTRONICS

Now that you've built the
antenna, you have to set it
up and aim it in the right
direction. This month we'll
show you everything you
need to .know to complete
the project.

BY H. D. McCULLOUGH

P 3 BEFORE INSTALLING
a rt the 8-Ball, you need
to know where the satellites that you're
interested in are located relative to
where you live. That information is

needed to position the antenna properly.

Positioning the antenna

Using the graphs in Figs, 23 and 24,
and Table 2, you can determine the
elevation and azimuth from any loca-
tion to any satellite. To use the graphs,
you must know your longitude and lati-
tude, and the longitude of the satellite.
Table 2 shows the positions of the satel-
lites in the Clark belt.

After determining the look-angles
(elevation and azimuth) to the satel-
lite(s) desired, you must set the base
pads for the necessary azimuth heading.
Figure 25 shows how the pads are posi-

anchored on the pads.

If you are primarily interested in re-
ceiving signals from one satellite, then
face the antenna toward the azimuth
heading of that **bird™* and, for eleva-
tion look-angles of 30 degrees or less,
tilt the antenna back from the vertical
an amount equal to half the elevation
look-angle of that satellite. The focal
point (and the horn/LNA location) will
be 6-feet high and directly in front of
the dish. (Refer to Fig. 4-a in **How the
8-Ball Got Its Shape™. P. 61 in the
September issue)

For elevation look-angles greater

tioned, and Table | (p. 62. Sept. issue)
gives the front-to-back and side-to-side
dimensions. Pour concrete piers or
pads 1 foot square and 2 feet deep
(more in loose soil). Set 10-inch long.
Ya-inch anchor bolts to project 2-3
inches above the surface. (Note that
the rear pads are spread farther apart
than the front ones. The front pads are
5 feet, 8 inches apart: the rear ones
from 7 feet. 4 inches to 8 feet, 2 inches.)
| Figure 26 shows how the antenna is

TABLE 2
Location
(Degrees West)
Satellite Longitude
Comstar Il 87
Westar IlI 91
Comstar Il 95
Westar | 99
Anik | 104
Anik B 109
Anik Il 114
Satcom i 119
Waestar | 123.5
Comstar | 128
Satcom | 135

than 30 degrees, tilt the antenna back 15
degrees less than the look-angle. (See
Figs. 4-b and 4-c of “*How the 8-Ball
Got Its Shape' as mentioned above.)
Figure 27 shows how the antenna’s tilt
angle can be checked using an in-
clinometer. The inclinometer is made
using a protractor, string, and plumb-
bob.

Once the reflector is positioned fairly

close to the desired azimuth and eleva-

tion settings, find the satellite by point-
ing the feed horn directly toward the
center of the dish, and then moving the
horn up and down and side-to-side
around the point where the focal point
should be. The best focus (and best pic-
ture) will be about 15 feet from the cen-
ter of the dish. That assumes that you
have an LNA. receiver (down-con-
verter), and TV set all properly con-
nected. Place the TV set where you can
see it while positioning the antenna
feed horn.

If you want to receive more than one
satellite, position the reflector midway
between the azimuth headings and
elevation look-angles of the two satel-
lites that are farthest apart. Just be sure
to be within 15 degrees of the bore-sight
direction of the satellite you are
primarily interested in.

See Fig. 28 for the focus-point loca-
tions for seven satellites. The heading
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FIG. 28—HOW FOCUS POINTS ARE LOCATED:
A top view of the antenna (a) shows the relative
locations of the focus points for seven satel-
lites. The side-view (b) shows the vertical posi-
tion of the LNA horn for satellites.

A simple and inexpensive way to
mount the LNA/feed horn is shown in
Fig. 30. Attach the horn to the LNA
and slip it inside a piece of 5-inch plastic
pipe, 10 inches long. Secure it with any
small brackets and spacers. Slip the 5-
inch pipe inside a piece of 6-inch pipe,
12 inches long. Place soft spacers or
pads between the pipes so that the in-
side pipe will rotate, but with enough
friction to hold it in place. The assembly
can be mounted on a board, with a
motor attached to rotate the LNA for
polarity selection.

Final alignment

After the antenna is in place on the
base pads, you should adjust it for a
precise curve. A simple way to do that
is to tie a radius wire to a point 30 feet

“directly in front of the center of the

dish, then check the antenna surface
near each adjustment bolt and adjust so
that every part of the dish is 30 feet
from the radius point.

A radius wire with a spring-loaded
end is best for this. The spring-loaded

SMALLEND IS
1-5/32" % 2-5/16"

FIG. 30—THE LNA/FEED-HORN ASSEMBLY
can be mounted inside a length of PVC pipe as
shown here.

FIG. 31—RADIUS WIRE, 30 feet long, is used to check the reflector's curvature. Adjustment bolts are

T : 4
1 "! T

ground, it may be necessary to tilt the
antenna forward. If you do that, be sure
to raise the two rear legs by the exact
same amount so you don't warp the
antenna. Also, if you tilt the antenna to
a near-vertical position, tie it down
temporarily to prevent it from being
blown over during the adjustment.
The radius point can be located by
trial and error. First attach one end of
the radius wire to a point about 30 feet
(the exact distance is not critical as long
as it is close) directly in front of the
center of the dish—or as near the cen-
ter as you can tell by looking. Then
with the spring end, check across the

"

set so that all points on the surface are exactly the same distance from the radius point.

end is fairly easy to make. The prod is
simply a piece of coat-hanger wire.
about 15 inches long, with a loop at one
end. The actual length of the prod is not
critical as long as you remember that
the total length of the radius wire and
the prod should be approximately 30
feet. Slip a moderately-stiff spring over
the hanger-wire prod and attach the
spring and the radius wire to the loop as
shown in Fig. 31. The spring makes it
easier to hold a constant tension on the
wire throughout the adjustment pro-
cedure: simply stretch the spring the
same amount for each adjustment. A
piece of tape can be stuck to the prod
and used as a reference point as shown
in Fig. 31.

To keep the spot where the radius
point is tied from being too high off the

FIG. 29—FEED-HORN DIMENSIONS. Use these to build your own horn from sheet metal or a simlar

material.

middle of the dish surface left to right to
see if one side is closer to the radius
point than the other. Move the radius
point to the left or right as necessary to
get the best “*fit’" across the dish. Re-
peat that procedure going from top to
bottom, adjusting the radius point up or
down for the best *‘fit.””

Once the radius point is set, move each
adjustment bolt in or out where the bolt
goes through the frame so that the prod
on the end of the radius wire just
touches the screen when the spring is
stretched to where it just touches the
piece of tape on the prod.

It is important to take your time and do
this right. With two people, you should
be able to set the surface to within
1/16-inch in 30 minutes or so. If you have
the dish tilted forward when you com-
plete the adjustments, carefully lower it
back in place and sight across the edge
of the dish to make sure there is no
twist in the surface. If necessary. put a
shim under a rear leg.

Probably the easiest way to get the
reflector surface out of *‘true’ and lose
the effectiveness of the antenna is to

continued on page 110
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TWELVE STRONG
HEATH/ZENITH YOUR

Pick a strong partner

A computer purchase is the beginning of a long term
partnership between you and the people you buy from.
Your ongoing need for software and accessories re-
quires a partner who will stand by you with a growing
line of products. And nowhere will you find a more com-
plete line of hardware, software and accessories than
at your Heathkit Electronic Center. Here are twelve
strong reasons to make Heath/Zenith your partner.

1. The All-In-One Computer

The heart of the Heath/Zenith line is the stand-alone
89 Computer. It's a complete system with built-in 5V4-inch
floppy disk drive, professional keyboard and keypad,
smart video terminal, two Z80 microprocessors, and
two RS-232C serial /O ports. It comes with 16K RAM,
expandable to 64K.

2. Peripherals

These include the popular Heath/Zenith
19 Smart Video Terminal, loaded with
professional features. And the 74 Line
Printer, priced as low as $495. Other
printer brands are on display,

including high- ‘ ’%‘

speed, typewriter-
quality printers.

3. Software

Word processing, includes reliable, easy-to-use
Zenith Electronic Typing and powerful, full-featured
WORDSTAR.

Small Business Programs, feature General Ledger and
Inventory Control.

HUG, Heath Users' Group, offers members a library of
over 500 low-cost programs for home, work or play.

4. Programming Languages

For your own custom programs,
Microsoft languages are
available in BASIC (compiler
and interpreter), FORTRAN
and COBOL.

5. Operating Systems
Three versatile systems give you the capability to per-
form your specific tasks.

CP/M by Digital Research makes your system com-
patible with thousands of popular CP/M programs.
UCSD P-System with Pascal is a complete program
development and execution environment.

HDOS, Heath Disk Operating System gives you a
sophisticated, flexible environment for program
construction, storage and editing.

&

6. Utility Software

Expand the performance range of your computer with
a broad selection of utility tools, including the best of

Digital Research and the complete line of innovative
Softstuff products.

7. Disk Systems

The 8-inch Heath/Zenith 47
Dual Disk System adds over2
megabyies of storage to your
89 Computer. Diskettes are
standard IBM 3740 format, double-sided,
double-density.
The 5Va-inch 87 Dual Disk System adds
200K bytes of storage to your 89. Both
disk systems feature read/write protec-
tion and easy plug-in adaptability.

8. Self-Study Courses

Learn at your own pace

with Programming

Courses that teach you &
to write and run your own :
programs in Assembly, Temrea i
BASIC, Pascal or

COBOL.

A course on Computer Concepts
for Small Business gives you
the understanding to eval-
uate the ways a computer
can benefit your business.
Personal Computing is a
complete introduction to

the fundamentals for the
novice. Every Heathkit/
Zenith course is pro-
fessionally designed

for easy, step-by-

step learning.

All Heath/Zenith
Computer Products

are available completely
assembled and tested for
commercial use. Or in easy-
to-build, money-saving Kits.
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9. Expansion Options
Communicate with the outside world through a Three-
port EIA RS-232C Serial Interface.

Expand RAM to 64K with easy-to-install expansion
chips.

10. Accessories
- Your Heathkit Electronic Center has the

latest in modems, black-and-white and
color video monitors, computer furniture
and a full line of supplies, accessories, books
and parts.

11. Service

No one stands by you like Heath/Zenith.
We help you get your system up and
running smoothly. Service is avail-
able from trained technicians,

over the phone or at one of 56
Heathkit Electronic Centers.

12. Value

Your money buys you more because
Heath/Zenith prices are among the industry’s most
competitive. Make your own comparison and find out
how much you can save.
Complete, integrated computer hardware and soft-
ware, designed to serve you and to grow with you
— that’s what to look for in a strong partner. And
with Heath/Zenith you get it all under
one roof.

All at your
Heathkit Electronic
Center

Pick the store nearest you
from the list at right. And
stop in today for a demon-
stration of the Heath/Zenith
89 Computer System. If you
can't get to a store, send
$1.00 for the |atest Heathkit®
Catalog and the new Zenith
Data Systems Catalog of
assembled commercial
computers. Write to

Heath Co., Dept. 020-824,
Benton Harbor, Ml 49022,

HEATH/ZENITH

Visit Your Heathkit Electronic Center*
where Heath/Zenith Products are displayed, sold and serviced.

PHOENIX, AZ
2727 W. Indian School Rd.
602-279-6247

ANAHEIM, CA
330 E. Ball Rd.
714-776-9420

CAMPBELL, CA
2350 5. Bascom Ave.
408-377-8920

EL CERRITO, CA
6000 Potrero Ave.
415-236-8870

LA MESA, CA
8363 Center Dr.
714-461-0110

LOS ANGELES, CA
2309 5. Flower St.
213-749-0261

POMONA, CA
1555 N. Orange Grove Ave.
714-623-3543

REDWOOD CITY, CA
2001 Middlefield Rd.
415-365-8155

SACRAMENTO, CA
1860 Fulton Ave.
916-486-1575

WOODLAND HILLS, CA
22504 Ventura Bivd.
213-883-0531

DENVER, CO

5940 W. 38th Ave.
303-422-3408

AVON, CT

395 W. Main St. (Rt. 44)
203-678-0323
HIALEAH, FL

4705 W. 16th Ave.
305-823-2280

PLANTATION, FL
7173 W. Broward Blvd.
305-791-7300

TAMPA, FL
4019 W. Hillsborough Ave.
813-886-2541

ATLANTA, GA

5285 Roswell Rd.
404-252-4341
CHICAGO, IL
3462-66 W. Devon Ave.
312-583-3920
DOWNERS GROVE, IL
224 Ogden Ave.
312-852-1304
INDIANAPOLIS, IN
2112 E. 62nd St.
317-257-4321

MISSION, KS
5960 Lamar Ave.
913-362-4486

LOUISVILLE, KY
12401 Shelbyville Rd.
502-245-7811
KENNER, LA

1900 Veterans
Memorial Hwy.
504-467-6321
BALTIMORE, MD
1713 E. Joppa Rd.
301-661-4446
ROCKVILLE, MD
5542 Nicholson Lane
301-881-5420
PEABODY, MA

242 Andover St.
617-531-9330
WELLESLEY, MA
165 Worcester Ave.
617-237-1510

DETROIT, MI

18645 W. Eight Mile Rd.

313-535-6480

E. DETROIT, MI

18149 E. Eight Mile Rd.
313-772-0416

HOPKINS, MN
101 Shady Dak Rd.
612-938-6371

ST. PAUL, MN
1645 White Bear Ave.
612-778-1211

BRIDGETON, MO
3794 Mckelvey Rd.
314-291-1850

OMAHA, NE
9207 Maple St.
402-391-2071

ASBURY PARK, NJ
1013 State Hwy. 35
201-775-1231

FAIR LAWN, NJ
35-07 Broadway (Rt. 4)
201-791-6935
AMHERST, NY

3476 Sheridan Dr.
716-835-3090
JERICHO, L.I. NY

15 Jericho Turnpike
516-334-8181
ROCHESTER, NY

937 Jefferson Rd.
716-424-2560

N. WHITE PLAINS, NY
7 Reservoir Rd.
914-761-7690

CLEVELAND, OH
28100 Chagrin Blvd.
216-292-7553
COLUMBUS, OH
2500 Morse Rd.
614-475-7200
TOLEDO, OH

48 5. Byrne Rd.
419-537-1887
WOODLAWN, OH
10133 Springfield Pike
513-771-8850
OKLAHOMA CITY, OK
2727 Northwest
Expressway
405-848-7593
FRAZER, PA

630 Lancaster Pike
Rt. 30

.30)
515-64?—5555
PHILADELPHIA, PA
6318 Roosevelt Blvd.
215-288-0180
PITTSBURGH, PA
3482 Wm. Penn Hwy.
412-824-3564
WARWICK, RI
558 Greenwich Ave.
401-738-5150
DALLAS, TX
2715 Ross Ave.
214-826-4053
HOUSTON, TX
1704 W. Loop N.
713-869-5263
SAN ANTONID, TX
7111 Blanco Road
512-341-8876
MIDVALE, UT
58 East 7200 South
801-566-4626
ALEXANDRIA, VA
6201 Richmond Hwy.
703-765-5515
VIRGINIA BEACH, VA
1055 Independence Blvd.
804-460-0997
SEATTLE, WA
505 8th Ave. N.
206-682-2172
TUKWILA, WA
15439 53rd Ave. S.
206-246-5358
MILWAUKEE, Wi
5215 W. Fond du Lac
414-873-8250

*Units of Veritechnology

Electronics Corporation in
the U.S.

Prices and specifications subject to change without notice.

Your strong partner
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There are a number of points that have to be considered
when selecting a computer. This guide supplies
information that can help you to make a gw of the more

important decisig
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type. And in fact, much of the memory in a computer muist

have the ability to be easily and quickly changed. That type of
memory. known as RAM (Random Access Memory) can be

changed at will and is the type of memory that is normally used

to store a person’s own programs. It is also used as temporary

storage for variables used by the program being run. Unlike

ROM's, RAM's have the disadvantage that as soon as power
to the computer is removed, they lose all of the information

that was stored.

How much memory is enough?

A question frequently asked by new and prospective com-
puter users is. ‘*How much memory do I need? * The answer
is: [t depends on the user. Just as a gas always expands to fill |
the volume of the container that it is housed in, programmers |
will tend to use as much memory as is available. A corollary to |
that rule is that no matter how much memory you have.
somehow it is never enough.

Computers come with a wide range of memory sizes. They
range from 4K for the TRS-80 Color computer to 128K for the |
new Apple Il computer. For games and home applications, |
4K to 16K of memory is gcnerally sufficient, but for business |
applications 32K and 48K is required. And if you want to |
use CP/M, 56K of memory is generally needed. |

|
The ins and outs of computers '

[t is frequently necessary or desirable to connect addltlonal
equipment to a personal computer to perform a certain task. |
One common piece of equipment is a printer for producmg
printed reports and program listings. Further peripheral de- |
vices that can be connected to a computer include: plotters,
modems, graphics tablets, music synthesizers, speech sythe-
sizers, speech processors, EPROM programmers, and a host
of other devices.

THE APPLE Ill, with built-in disk drive.

With the possibility of connecting all of those devices to a
personal computer, some thought must be given to how they
are connected. In general, there are two ways in which
peripheral devices can be connected to a computer: via a serial
interface (or port), or via a parallel one. Each has its ad-
vantages and disadvantages.

If the distance between the computer and the accessory is
going to be a large one, it is best to use a serial interface. The
reason for that is that only a relatively few number of wires is
needed. That reduces the cabling cost, but more importantly
reduces the susceptibility to stray noise pick-up. A limitation
of this approach is speed of data transmission, since data are
sent serially, one bit at a time, until all of it has been sent.

Since a lot of devices communicate with computers in a
serial fashion, the industry has developed a standard serial
interface that simplifies the interconnection of peripherals.
That standard is known as RS-232C and it defines the type of
connector to be used and which pins on the connector contain
which function.

Do it faster in parallel

For short distances, and where it is very important to trans-
fer data quickly (such as to a floppy disk), a parallel interface is
used. With such an interface, 8 or more bits of information are
sent to the peripheral device simultaneously.

Unlike serial interfaces. where there is one dominant
method of interconnection, several exist for parallel in-
terfaces. Two of the most common are the Centronics-com-
patible printer-interface standard and the IEEE 488 interface
standard. While the former is used almost exclusively to con-
nect to printers, the latter is frequently used to connect
to scientific instruments and other computers as well as
printers.

Each interface connection is called a port. There are two
types of ports, input and output. A single port can either input
data or output data, but not both. If you want to connect a
device that only receives data, such as a printer, then the
device must be connected to an output port on the computer.
A device that both receives and sends data requires two ports;
an input port and output port. Both input and output ports can
be of the serial or parallel type. In addition to ports, a compu-
ter generally has its own internal connectors, called a bus
structure, whereby additional circuit boards can be added to
the computer. Using those connectors, you can add circuit
boards that contain additional RAM memory, input and out-
put ports, and various other circuits. In the Apple /I compu-
ter, for example, there are 8 internal connectors into which
external devices can plug. The TRS-80 Model I also has a
provision for connecting external devices to it, but those
require an extra piece of hardware known as the expansion
interface.

How many ports you will need depends on how many
accessories you want to connect to the computer. In general,
the manufacturer’s standard configuration for the computer
provides sufficient room for most accessories that will be
available for it.

Keyboards vary with the computer

The keyboards that are available on today’s personal com-
puters vary quite a bit, and it is wise to pay attention to that
when you think about buying a computer. Most people are
familiar with typewriters and their keyboards, so it is not
surprising that most manufacturers of personal computers and
computer terminals have opted for a keyboard that is similar
to that on a typewriter.

Some manufacturers however, felt that they could provide
more functions in a smaller space (or save money), by using
the widely available and inexpensive calculator-type switches
fora keyboard. The public has resisted that. People know how
to use a typewriter and many are even quite proficient with it.
But the calculator-type keyboards have non-standard spacing
and do not permit touch typists to work efficiently. Commo-
dore discovered this the hard way with their 8K PET 2001
computer and after a few years gave up and came out with a
unit that had a standard typewriter keyboard on it.

Texas Instruments, which was a latecomer to the personal
computing field, unfortunately did not learn from Commo-
dore’s mistake and had to find out for itself that the public
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THE ATARI 800. Top opens to accept plug-in modules.

wants a typewriter-quality keyboard on its computers. The
result was that its 99/4 computer was not as successful as it
could have been. But like Commodore, they did learn and
have recently introduced a new version of the computer
known as the 99/4A which has a full-size typewriter keyboard
init. Already TI has indicated that there has been a substantial
increase of interest in its computer because of that.

Typewriter compatibility is not the only important factor to
be considered with keyboards; configuration is, too. Some
keyboards go a step beyond and include, in addition to the
standard typewriter keyboard, a numeric keypad on the right-
hand side of the keyboard to speed the entry of numeric data.
Radio Shack offered that initially as an option on their early
Model I computers, and found it so popular that they made it a
standard feature. And, because the Apple Il computer does not
have this feature, an independent manufacturer has devel-
oped an add-on set of numeric keypads.

While most typewriters can be used to produce both upper
and lower-case letters, some of the early computers could
only produce upper-case letters. For most applications, that
was OK. But when people started to use those computers as
word processors, a serious problem arose because the com-
puters didn't support lower-case letters. Ingenious program-
mers overcame the limitation by writing special software
to accommodate the lower-case characters, and even more
ingenious hardware designers figured out ways to display
those lower case letters on the screen.

THE H89 ALL-IN-ONE-computer from Heathkit.

How wide is the display screen?

One thing that should be considered when purchasing a
personal computer is the number of characters it can display
on the video screen. Depending on the computer. you will
be limited to 40, 64, or 80 characters per line. Apple. Atari
and PET computers are limited to 40 characters. The primary
reason is that they use standard television technology for the
display, and that is inherently limited to 40 characters per

line. The TRS-80 Model I and Model [1I computers use a:

specially designed monitor so that they can display 64
characters per line, while the TRS-80 Model I and the Apple
11 use standard video monitors and can display 80 characters
per line.

The desirable line length is 80 characters, because that is
roughly what you get on a piece of paper in a standard type-
writer. Shorter line lengths limit the antount of information
that can be displayed on the screen at one time and make the
presentation of columnar data difficult.

In addition to the line length, the user interface to the
information displayed on the screen is important. Most per-
sonal computer systems have what is known as memory-
mapped video displays, which simply means that the memory
dedicated to displaying information on the screen looks like
any other memory in the computer and is treated as such. That
means that it is possible to write to the screen by storing data
in specific memory locations directly, rather than through the
standard video-output circuitry.

Most personal computers have a blinking prompt, either an
underline or a little square, that is called a cursor. Frequently
the ability to move that cursor anywhere on the screen in
combination with internal software makes it possible to edit
things that appear in the screen. That is a feature of the Atari,
Apple and PET computers. Radio Shack has opted for the line
editor approach where only numbered lines can be edited.
While this has some definite advantages, it also has some
shortcomings and programmers have come up with screen-
editor programs for the TRS-80 to make it more flexible. R-E

TABLE 1—DIRECTORY
OF MANUFACTURERS

ALPHA MICRO SYSTEMS
17881 Sky Park North

For more information from the
manufacturers listed below, circle
No. 96 on the Free Information
Card inside the back cover.

Irvine, CA 92714

2360 Bering Dr.

San Jose, CA 95131

ACTION COMPUTER ENTERPRISES,
INC.

55 West Del Mar Blvd.

Pasadena, CA 91105

1501 Broadway

ALTOS COMPUTER SYSTEMS

APF ELECTRONICS, INC.
New York, NY 10036

APPLE COMPUTER, INC.
10260 Bandley Dr.
Cupertino, CA 95014

ATARI, INC.
1196 Borregas Ave.
Sunnyvale, CA 94086

CALIFORNIA COMPUTER SYSTEMS
250 Caribbean Dr.
Sunnyvale, CA 94066

continted on next page
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COMMODORE INTERNATIONAL, LTD.
950 Rittenhouse Rd.
Norristown, PA 19401

COMPUPRO
Box 2355
Oakland Airport, CA 94614

CROMEMCO, INC,
280 Bernardo Ave.
Mountainview, CA 94043

DELTA PRODUCTS
15392 Assembly La.
Huntington Beach, CA 92649

DYNABYTE BUSINESS COMPUTERS
115 Independence Dr.
Menlo Park, CA 94025

E&L INSTRUMENTS, INC.
61 First St.
Derby, CT 06418

GIMIX, INC.
1837 West 37th Place
Chicago, |L 60609

HEATH CO.
Benton Harbor, Ml 49022

HEWLETT-PACKARD
1000 M.E. Circle Dr.
Corvallis, OR 97330

IMS INTERNATIONAL
2800 Lockheed Way
Carson City, NV 89701

INTELLIGENT SYSTEMS CORP.
225 Technology Park
Norcross, GA 30092

INTERTEC DATA SYSTEMS .
2300 Broad River Rd.
Columbia, SC 29210

ITHACA INTERSYSTEMS, INC.
1650 Hanshaw Rd.
Ithaca, NY 14850

MARINCHIP SYSTEMS
16 St. Jude Rd.
Mill Valley, CA 94941

MICROACE
1348 East Edinger Ave.
Santa Clara, CA 92705

MICROBYTE, INC.
2499 Cerritos Ave.
Signal Hill, CA 90806

MICRODASYS
Box 36051
Los Angeles, CA 90036

MICRO EXPANDER, INC.
6835 West Higgins Ave.
Chicago, IL 60656

MICROMATION
1620 Montgomery St.
San Francisco, CA 94111

MIDWEST SCIENTIFIC INSTRUMENTS,
INC.

220 West Cedar

Olathe, KS 66061

NEC AMERICA, INC.
1401 Estes Ave.
Elk Grove Village, IL 60007

NETRONICS RESEARCH AND
DEVELOPMENT

333 Litchfield Rd.

New Milford, CT 06776

NORTH STAR COMPUTERS, INC.
1440 Fourth St.
Berkeley, CA 94710

NOVELL DATA SYSTEMS, INC.
1170 North Industrial Park Dr.
Orem, UT 84057

OHIO SCIENTIFIC
1333 South Chillicothe Rd.
Aurora, OH 44202

OSBORNE COMPUTER CORP.
26500 Corporate Ave.
Hayward, CA 94545

PRODIGY SYSTEMS, INC.
497 Lincoln Highway
Iselin, NJ 08830

QUASAR DATA PRODUCTS
10330 Brecksville Rd.
Brecksville, OH 44141

RADIO SHACK
1400 One Tandy Center
Fort Worth, TX 76102

RCA MICROCOMPUTER MARKETING
New Holland Ave.
Lancaster, PA 17604

ROCKWELL INTERNATIONAL
Microelectronics Division

Box 3669

Anaheim, CA 92803

SD SYSTEMS
10111 Miller Rd., Suite 105
Dallas, TX 75228

SINCLAIR RESEARCH
50 Staniford St.
Boston, MA 02114

SMOKE SIGNAL BROADCASTING
31336 Via Colinas
West Lake Village, CA 91361

SOUTHWEST TECHNICAL PRODUCTS
CORP.

219 West Rhapsody

San Antonio, TX 78216

SYNERTEK SYSTEMS CORP.
150 South Wolfe Rd.
Sunnyvale, CA 94086

SYSTEMS GROUP
1601 Orangewood Ave.
Orange, CA 92668

TEI, INC.
5075 South Loop East
Houston, TX 77033

TEXAS INSTRUMENTS
Box 225012, MS 84
Dallas, TX 75265

VECTOR GRAPHIC, INC.
31364 Via Colinas
Westlake Village, CA 91362

VISTA COMPUTER CO.
1317 East Edinger Ave.
Santa Ana, CA 92705

WESTERN DIGITAL
3128 Red Hill Ave.
Newport Beach, CA

WINTEK CORP.
1801 South St.
Lafayette, IN 47904

ZENITH DATA SYSTEMS
950 Milwaukee Ave.
Glenview, IL 60025
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COMPLETE PORTABLE
TEST BENCH

LCD HAND HELD" _
MULTIMETER

TM354 3; Digit i
@ DC Volts : TmV to 1000V @ AC Volts : 1V to =
500V AC rms @ DC current : 1uA to 2A

@ Resistance : 101 to 2M( @ Diode Check
@ Basic accuracy : =+ (0.75% of reading

+ 1digit) ® Battery life : Typically 2000
hours

i

GOLD MEDAL WINNER |

SC110 SINGLE TRACE LOW POWER 2" OSCILLOSCOPE

This truly portable oscilloscope, the only British product to win a Gold Medal at the
1980 Brno Trade Fair, boasts the following specification: ® Bandwith : DC to 10MHz
@ Sensitivity : 10mV/div to 50V/div ® Sweep Speeds : 0.1usecs/div to 0.5 secs/div
® Power Requirements : 4to 10V DC from 4 'C’ cells or AC adaptor @ Size and weight :
255 ¢ 150 x 40mm; 800gms excl. batteries

TM351 3% Digit
® DC and AC Volts : 100uV to 1000V (750V AC rms)

® DC and AC current : 100nA to 10A (20A for 10 secs)
@ Resistance : 100m(} to 20M(1 @ Diode check ® Basic
accuracy : + (0.1% of reading + 1 digit! @ Battery life : up to
4000 hours

FREQUENCY '
METERS /

TF040 8-Digit LCD

@ Frequency Range : 10Hz-
40MHz (to 4D0MHz with TPE00)
@ Sensitivity : 40mV rms @ Timebase
accuracy : better than 0.5 ppm @ Battery life :
Typically 80 hours

TF200 8-Digit LCD
@ Frequency Range : 10Hz-200MHz (to 800MHz with TPE00) @ Sensitivity : 10mV rms
20Hz-100MHz, 30mV rms 10Hz-20Hz, 100MHz-200MHz @ Timebase accuracy : better
than 0.3 ppm @ Battery life : Typically 200 hours ® $299 (inc. batts).

PFM200 8-Digit LED Hand Held Meter

® Frequency Range : 20Hz-200MHz (to B00MHz with TPE00) @ Sensitivity : Typically
10?9\‘; ® Timebase accuracy : better than 2 ppm @ Battery life : Typically 10 hours
® $99.95

TP600 600MHz Prescaler

® Frequency Range : 40MHz to 600MHz ® Sensitivity : 10mV @ Output : Typically
500mV peak-peak ® $79

TM353 34 Digit

® DC and AC Volts : 100uV to 1000V 750V AC rms) ® DC and AC current : 100nA to 2A
® Resistance : 111 to znl'\fm ® Diode check @ Basic accuracy : + (0.25% of reading +
1 digit) @ Battery life : Typically >3000 hours @ $159 (inc. batts).

MULTIMETERS

DM350 3" Digit;

34 ranges; 0.1% basic accuracy;

DM235 314 Digit; 21 ranges; 0.5% basic accuracy; $69.95
PDM35 34 Digit; Hand held; 16 ranges; 1% basic accuracy; $39.95

J

CTION THANDAR SATISFACTION WARRANTY:

If for any reason, whatsoever, you are not completely satisfied with your purchase, return it
within 30 days of purchase date for a full refund —it's as simple as that!

RATORS

TG100 100kHz
Function Generator

@ Frequency range : 0.1Hz to 100kHz
@ Functions : Sine, Square, Triangle and DC from variable
60011 output ® Output range : 1mV-10V peak-peak @ DC offset range :

+5Y @ TTL output @ External sweep : =300:1 linear range

POSTAGE AND HANDLING up to $100 add $3. Over $100 add $5.

TG105 5MHz Pulse Generator
@ Period : 200nsec to 200ms (SMHz to 5Hz) @ Pulse width : 100nsec to 100ms @ 500 I
output range : 0.1V-10V @ TTL output @ Sync. output ® Operating modes: run,

ksxtsrnal trigé;sr, external gate, manual 1-shot or gate ® Complement and square
_/ PO.Box 8247 Haledon, New Jersey, 07538 Tel: 201-790-3141

TO ORDER CALL TOLL FREE: 800-526-5311
We accept Master Charge or Visa

New Jersey Residents add appropriate Sales Tax. Prices shown in U.S. currency only.

wave @ $1

CIRCLE 91 ON FREE INFORMATION CARD

1861 H3I80100

(4]
(7]



2 RADIO-ELECTRONICS

ﬁ
() wesT coOAST / EABST coAST ()

We Accept C.0.D.’s » Stock Shipments Same Day or Next
No Surcharge for Credit Cards ¢ All Equipment Factory Fresh with MFT Warranty

INTERTEC
OKIDATA

APPLE

TELEVIDEO

COMMODORE

RADIO SHAG@% '
AMDEK

QUME

ATARI

WEST COAST EAST COAST
1-800-235-3581 1-800-556-7586
OMEGA SALES CO. OMEGA SALES CO.
#x=n 3533 Old Conejo Rd. #102 ===
S Newbury Park, CA 91320 j2Meeling st

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

| OmMEGA SALES COMPANY |

CIRCLE 54 ON FREE INFORMATION CARD

Cumberland, Rl 02864 i
1-401-722-1027
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Floppy-disk systems are not inexpensive, but the

advantages they offer frequently makes them worth
their cost.

THE MORE YOU USE YOUR COMPUTER. THE MORE YOU WILL
learn about it. You will soon want to put the computer to
practical use. Unfortunately. complicated tasks require a size-
able amount of computer memory and you will soon need
more memory than is available with your computer's internal
RAM. Also, you will want a fast method for saving and
loading your computer programs. You can enter programs
using the computer’s keyboard. but for long and complicated
programs this method is tedious and time consuming.

The solution to those problems is to add a mass-storage
device to your computer. A mass-storage device. such as a
floppy-disk system or an audio cassette-recorder, will in-
crease your computer's memory capacity. In addition, a
mass-storage device provides a nonvolatile method of storing
programs and data.

Chief among the advantages of a floppy-disk system over
cassette tapes are higher speed and faster access time. Yes. a
cassette recorder is cheap, fairly reliable, and easily adaptable
to a personal computer. But it is slow, with a typical data-
transfer rate between 30 to 150 characters-per-second (CPS).
This means it may take as long as five minutes to load 10K of
RAM. A floppy disk is faster and has other distinct advantages.

Access is faster since the read/write head in a floppy-disk
system can reach a desired block of information without the
need to pass through preceding data; that is termed random-

SHSIADD
i

access. On the other hand, data stored on a cassette tape is
recorded serially, so all data preceding a desired block of
information must first pass by the read/write head.

Let’s illustrate what long access times can mean. A typical
audio cassette used for small personal computers operates at a
speed of 1.875 inches-per-second. and a 60-minute or S00-foot
tape can store 500K bytes. To read one side of a cassette
would take 30 minutes. Suppose you were to enter a list of
names and addresses into your computer and then store it on
cassette tape. If you then wanted to retrieve a particular name
and address that was in the middle of the list. it would take IS
minutes to locate the address. A floppy-disk system with its
random-access capability would retrieve that particular ad-
dress in less than one second.

Once the particular block of information was located. the
cassette recorder would transfer the data to the computer at a
much slower rate than a floppy-disk system would. Stating it
another way. a cassette system may have a data-transfer rate
of 500 bits-per-second, compared to 15.600 bits-per-second
for a 5Va-inch floppy disk, and 31.000 bits-per-second for an
8-inch floppy disk. (Eight bits are required for each character
transferred. Also. bits-per-second is commonly referred to as
baud rate.) In addition. most cassette recorders require man-
ual operation. whereas a disk drive runs automatically after
the disk is inserted.

1861 H380L00
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Each 8-inch floppy disk can store up to 500K bytes (single-
sided. double-density) or one megabyte (double-sided, double-
density) of data. The smaller 5%4-inch diskette can store about
180K bytes (single-sided, double-density) or 360K bytes
(double-sided, double density).

What is a floppy disk?

The flexible or floppy disk was introduced in the late 1960’s
by IBM to replace keypunch cards. It is soft and easily bent:
hence the name *‘floppy disk™". The disk is currently available
in two sizes, 8-inch (203 mm) and 5%-inch (135 mm). The
smaller 5%-inch floppy disk is commonly referred to as a
minifloppy diskette. The size is a measure of the sides of a
nonremovable square cardboard jacket that houses and pro-
tects the .003-inch thick, flexible Mylar disk. The disk is
coated on both sides with a layer of magnetic oxides and
revolves inside the protective jacket. The 8-inch disk rotates
at 360 rpm while the minifloppy runs at the slightly slower
speed of 300 rpm.

During reading or recording. a read/write head makes light
contact with the disk surface. When data is not being written
to or read from the disk. the read/write head is lifted from the
disk surface to reduce wear.

As shown in Fig. 1. the jacket does not totally cover the
Mylar disk. There is a slot to allow the read/write head to
contact the oxide. a center hole to permit the drive-motor
spindle to rotate the disk; an index hole to provide specific
timing information, and a notch (optional on the 8-inch disk.
always present on the 5Y4-inch disk) for **write-protection’’ to
avoid accidental erasure of data recorded on the disk.

The *“*write-protect’ notch is similar to the plastic tab on
cassette tapes: when the tab is snapped off, the tape cannot be
re-recorded. On a 5%-inch floppy disk. the “*write-protect™
notch is covered to write-protect the disk and thus prevent
wiping out programs and data stored on it. The procedure is
reversed with the 8-inch disk. If the optional write-protect
notch is present, it is covered to write-enable the disk.

Tracks and sectors

In some ways, a floppy disk is similar to a phonograph
record. A record stores music within grooves on a plastic
surface: a floppy disk stores data as a sequence of magnetic
pulses on a smooth magnetic surface. To read, or sense, the
music on a phonograph record. a needle rides in the spiral
groove and its mechanical vibrations are converted into elec-
trical signals. In a disk system, there are no grooves; instead

INDEX HOLE
=
0 | DIk
THEHMALSEAL—._.__,“D
SPINDLE _—t 0 HEAD ACCESS
ACCESS HOLE // sLOT
PRDTECTIVE/.U/_ - D

JACKET
WRITE PROTECT NOTCH

FIG. 1—THIN MYLAR DISK with its oxide coating is protected by a non-
removable jacket.

there are invisible tracks along which magnetic pulses are
recorded. To read the data, a magnetically-sensitive read/
write head is placed over the track while the disk is rotated.
When data is to be stored on a floppy disk, the read/write head
either changes the magnetic state of the oxide area it is con-
tacting or else makes no changes: that produces the equivalent
ofalogic **1" or **07".

Continuing the analogy to a phonograph record, music is
recorded in one continuous groove or track on the record
surface, starting from the outermost edge of the
record to the center hole. That arrangement is fine, since the
music will be played from start to finish—generally without
the need for interruption. In a floppy-disk system, a great deal
of data will be stored and fast access to any particular section
of the data is essential. Now think how difficult it would be to
locate a particular passage exactly on a phonograph record.
[t’s not easy, but fortunately it’s not often necessary.

To allow more rapid access of data on a floppy disk, a series
of concentric tracks is arranged, with each track located at a
specific distance from the center (or the edge) of the disk. as
shown in Fig. 2. Now each track can be identified easily or
addressed by its specific location. Although there is a stan-
dard number of tracks (77) in the IBM 8-inch disk format,
some manufacturers use different numbers of tracks. Some
floppy disks are single-sided, with data stored on one side of
the disk, while others are available with tracks and data stored
both sides (double-sided floppies).

Although it is easier to locate a specific section of data using
concentric tracks instead of a single continuous track, let’s
consider some of the drawbacks. If an 8-inch disk is divided
into 77 tracks and various blocks of data (files) are assigned to
individual tracks. there may be some degree of inefficiency. It
is possible that one file may contain a relatively small amount
of data: thus the track assigned to this file would barely be
used. Another file may be much larger and use almost an
entire track. A third file may require a bit more than one track
and thus be assigned two entire tracks. again with little data on
the second track.

To improve efficiency. tracks are divided into sectors. as
shown in Fig. 3. Now data can be placed. and located quickly,
by assigning a specific track and sector as its address. In the
IBM format, for example, each 8-inch disk is divided into 77
tracks with 26 sectors per track for a total of 2002 sectors.
Each sector holds 128 bytes or 1024 bits of information. Thus,
a short file might fill a dozen sectors while a larger file could
use an entire track of 26 sectors.

To locate the sectors on the surface of the floppy disk,

TRACK NUMBER
71 72 713 74 75 76

INNER EDGE
OF DISK

DISTANCE TO (CENTER HOLE)

ADDRESSED
TRACK

FIG. 2—THE SURFACE of the floppy disk is divided magnetically into

concentric tracks for data storage.
ONE SECTOR )\
= r SECTOR
TRACK 76

FIG. 3—EACH TRACK is divided into sectors so that the data can be stored
more efficiently.

TRACK 00
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DATA CELLS SEPARATED BY CLOCK PULSES

C D CDC C CDCODTC C D C

1 1 0 0 1 1 0 1

C=CLOCK PULSE
D = DATA PULSE

FIG. 6—WHEN RECORDED ON THE DISK, a logic 1 consists of a clock
pulse plus a data pulse; a logic 0 consists of only the clock pulse.

With FM encoding. the [BM 3470 format specifies a record-
ing density of 3408 bits-per-inch. Thus, with 77 tracks, 26
sectors, and 128 bytes-per-sector, a total of 256,256 bytes can
be stored oh a single-sided 8-inch disk.

To double the storage capacity, a double-density technique
was developed based on an MFM (Modified FM) encoding.
Basically, many of the clock pulses are removed and
the presence of a pulse signifies a logic | while the absence
represents a logic 0. Synchronization is accomplished by in-
serting a clock pulse at certain intervals. By eliminating many
of the clock pulses, more room for data is available within
each sector and twice as much information can be stored ona
given length of track using MFM encoding rather than FM. Of
course. there is a tradeoff...more sophisticated pulse-circuitry
is required for clock timing and data writing.

Other techniques have been developed to increase the stor-
age capacity of disks even farther. One scheme involves the
use of drives with two read/write heads, one for each side of
the disk. Thus. data can be stored on both sides of the disk.
Some manufacturers have even introduced a quad-density
recording technigue that they claim will offer four times the
storage capacity of a single-density drive.

Table 1 lists the unformatted storage capacity for both 5%4
and 8-inch disks using various data storage techniques. As
shown. a single-sided single-density minifloppy (5% inch) pro-
vides 128.000 bytes of storage capacity while a double-sided
double-density 8-inch disk provides almost 2 megabytes. In
practical terms, a single-sided minifloppy would hold the
equivalent of 30 single-spaced typewritten pages while the
2-megabyte capacity of a double-sided double-density 8-inch
floppy could hold as many as 400.

Those storage capacities. however. are for unformatted
disks. After the disk is formatted. the data-storage capacity
decreases depending on the formatting technique used. The
actual storage capacity of a double-sided double-density 8-
inch disk formatted with 77 tracks and 26 sectors-per-track is
around 1.1 megabytes. A dual-drive. double-density. double-
sided B-inch disk drive system can store oyer 2 million bytes.

Obviously. the added capacity of the double-sided double-
density technique is a definite asset. However, drawbacks
include the lack of standardization. Thus, a double-density
diskette prepared on one system very often cannot be used
with another disk system. Double-sided drives also have a
drawback. Here. two read/write heads are used—one acting
as the pressure pad for the other. Excess head wear and/or
diskette damage is more likely to occur than with single-sided
systems.

Table 1—STORAGE CAPACITY

5Va-inch Floppies

Unformatted | Transfer
Storage Rate
Capacity (Kilobytes
Type Sector Type | (Kilobytes) | Per Second)
Single-density/
single-sided Soft 128 15.6
Single-density/
dual-sided Soft 256 15.6
Double-density/
single-sided Soft 512 31.2
8-inch Floppies
Single-density/
single-sided Soft 400 31.2
Single-density/
dual-sided Soft 800 31.2
Double-density/
single-sided Soft 800 62.4
Double-density/
dual-sided Soft 1,600 62.4
Access time and transfer rate

In addition to storage capacity, access time and transfer rate
are important specifications for a disk drive. Access time is
the time it takes for the drive to access data in a random
manner. Thus, the access time depends on the time it takes for
the read/write head to arrive at the proper track (track-to-
track seek time) and then wait for the data in the proper sector
(latency time). Specifications for disk drives generally list an
average access time derived by using one half the unit’s poor-
est access time. Maximum. or worst. latency time is when the
read/write head arrives at the proper track just as the correct
sector passed by. In that case the head must wait for a full
rotation of the disk and thus produces the maximum delay.

Typical average track-to-track seek times vary from 3 ms to
100 ms for an 8-inch disk drive and 3 ms to 25 ms for a S%4-inch
disk drive. Latency time (average) for an 8-inch drive is about
85 ms and about 100 ms for a minifloppy. Total access time for
an 8-inch drive might range from 150 ms to 300 ms and about
400 ms to 600 ms for a minifloppy.

The transfer rate, or speed at which the disk drive can
transfer its data to the computer. is another measure of disk-
svstem performance. Obviously. a quick access time and
rapid transfer rate means the computer can start to perform its
operations with less time wasted. Typically, a single-sided
minifloppy can transfer data at a 15 kilobytes-per-second rate
and at twice this speed with double-density techniques. An
8-inch disk can transfer data at typical rate of 62.5 kilobytes-
per-second. although models are available with transfer
speeds as high as 125 kilobytes-per-second.

Disk-system components

So far we've talked abut the floppy disk and the disk drive.
However, a complete floppy-disk systsem consists of more
components, as shown in Fig. 7. So, let’s list all of the compo-
nents that make up a complete disk system.

1. The floppy disk itself.

2. A disk-drive assembly to rotate the disk and position the
read/write head to the desired track position. Inside the
cabinet that houses the drives is a power supply to
provide the operating voltages to power the drives.

3. A disk controller to specify head position, control the
drive motor, check and correct errors, and perform other
functions.

4. Interface circuits to connect the computer control-sig-
nals properly to the disk controller.

continued on page 66




Radio Shacks 3399 TRS-80
olor Computer is for
People Who Take Their Fun

Seriously!

he TRS-80 Color Computer is the
ffordable computer that doubles as an
hction-packed electronic games
nachine! Just attach to any color TV—or
se the $399 TRS-80 Video Receiver
hown—and plug in an Instant-loading
Program Pak'" (sold separately) to blast

vaders from other galaxies, conquer
linosaurs from a prehistoric wotld, pol-
sh up your chess game, or maintain the
amily budget. Each game features vivid
olor graphics and action-packed sound
pffects. Or write your own programs in
olor BASIC — our outstanding tutorial

anual makes it easy. Expand your sys-
em to include a more powerful
BASIC, more memory (4K RAM is
standard), joysticks, a printer,
h modem, and disk or

assette storage —
Ainytime!
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Stop by your nearest Radio

bhack and let us demonstrate how

un computing can really be. Now over

5100 Radio Shack stores and dealers,

160 Computer Centers and 160 service
enters nationwide. Or write for a free
RS-80 catalog: Radio Shack, Dept. 82-

A-349, 1300 One Tandy Center, Fort
orth, TX 76102.

"Retail prices may vary at individual stores and dealers. The biggest name in Iitﬂe Computers F

[Some items require special order.
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TABLE 2—DIRECTORY OF DISK DRIVE
AND CONTROLLER MANUFACTURERS

For more information, circle No. 97
on the free information card inside the
back cover.

A.M. ELECTRONICS
3366 Washtenaw Ave.
Ann Arbor, M| 48108

APPARAT, INC.
4401 South Tamarak Pkwy.
Denver, CO 80237

APPLE COMPUTER, INC.
10260 Bandley Ave.
Cupertino, CA 85014

CALIFORNIA COMPUTER SYSTEMS
250 Caribbean Dr.
Sunnvale, CA 94086

COMMODORE BUSINESS MACHINES
950 Rittenhouse Rd.
Norristown, PA 19403

COMPUTHINK
965 West Maude Ave.
Sunnyvale, CA 94086

CROMEMCO, INC.
280 Bernardo Ave.
Mountainview, CA 94043

DATA SYSTEMS DESIGN
3130 Coronado Dr.
Santa Clara, CA 95051

DELTA PRODUCTS
15392 Assembly Lane
Huntington Beach, CA 92649

HEATH COMPANY
Benton Harbor, MI 49022

IMS INTERNATIONAL
2300 Lockheed Way
Carson City, NV 89701

INTERFACE, INC.
20932 Cantara St.
Canoga Park, CA 91304

INTERNATIONAL MEMORIES, INC,

10381 Bandley Dr.
Cupertino, CA 95014

JADE COMPUTER PRODUCTS

4901 West Rosecrans
Hawthorne, CA 90250

LOBO DRIVES INTERNATIONAL
935 Camino Del Sur
Goeleta, CA 93017

MATCHLESS SYTEMS
18444 South Broadway
Gardena, CA 92048

MICROMATION
1620 Montgomery St.
San Francisco, CA94111

MICROPOLIS
7959 Deering Ave.
Canoga Park, CA 91304

MICRO-SCI
1405 East Chapman, Suite E
Orange, CA 92666

MORROW DESIGNS
5221 Central Ave.
Richmond, CA 94804

NETRONICS RESEARCH &
DEVELOPMENT

333 Litchfield Road

New Milford, CT 06776

NORTH STAR COMPUTERS, INC.
1440 Fourth St.
Berkeley, CA 94710

OHIO SCIENTIFIC
1333 South Chillicothe Rd.
Aurora, OH 44202

PERCOM DATA CO.
211 North Kirby
Garland, TX 75042

QT COMPUTER SYSTEMS, INC.
15620 South Inglewood Ave.
Lawndale, CA 90260

QUANTUM CORP.
448 Whitehead Rd., Box 5141
Trenton, NJ 08619

RADIO SHACK
1400 One Tandy Center
Fort Worth, TX 76102

SD SYSTEMS
10111 Miller Rd., Suite 105
Dallas, TX 75228

SMOKE SIGNAL BROADCASTING
31336 Via Colinas
West Lake Village, CA 91361

SOUTHWEST TECHNICAL PRODUCTS
CORP.

219 West Rhapsody

San Antonio, TX 78216

TARBELL ELECTRONICS
950 Dovlen Place, Suite B
Carson, CA 90746

VISTA COMPUTER CO.
1401 Borchard St.
Santa Ana, CA 92705

WAMECO
Box 877, 455 Plaza Alhambra
El Granada, CA 94018




and save 500 on each gift!

You can send a full year’s subscription (12 monthly
issues) to RADIO-ELECTRONICS for just $10.00—a
$5.00 saving off the regular newsstand price of $15.00!

And what a wonderful gift RADIO-ELECTRONICS
makes for your fellow electronics enthusiasts, friends,
neighbors, relatives, important customers, a teacher,
someone living abroad—for anyone, in fact, with a
lively interest in what’s going on in the ever-changing
world of electronics.

To give RADIO-ELECTRONICS this Christmas,
simply fill in the attached Christmas Order Form and
drop it in the mail today. A special Christmas announce-
ment card in your name will be sent for each gift
subscription you order and... we’ll bill you after
Christmas at the low gift rate.

Radio-Electronics for Christmas! What an electrifying gift idea!

RADIO-ELECTRONICS
Gift Subscription Service
P.O. Box 2520

Boulder, Colorado 80321

DONT FORGET: Add $3.00 for Canada, $7.50 for all other countries, per subseripti AJ]CESY.” h; ',n'.n th“.ljlclnu? withith! January "82 issue. Bpecial price offer for Christmas gifts expires November 30th, 1981
ow— today
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Non-impact printers include thermal, electrosensitive, ink-
jet. and laser types. While the latter two are still far too ex-
pensive for the personal-computer user, thermal and electro-
static printers are generally available for less than $1000 and
that, coupled with their quietness, makes them well suited to
home or small-business applications.

Low-cost printers (under $400) in those categories may use
narrow rolls of paper, similar to those used by printing cal-
culators, that are limited to 32 characters (or columns) per
line. Printers costing over $500 generally accept 8'2-inch
wide paper and can print 80 or more characters per line.

Generally speaking, printers selling for under $1000 are of
the dot-matrix type (with the exception of used Teletype
machines). Dot-matrix printers with special features—like
very high speed, or special head or paper-movement capa-
bilities—may be more expensive.

In the $2000-and-up range are the *‘solid-character’’ print-
ers using ‘‘golf balls,” daisy wheels, or thimbles. They offer
very high print quality, suitable for business letters and
lengthy reports.

Serial printers vs. line printers

Printers can also be classified as serial or line. Serial print-
ers—which are what we are discussing here—print one char-
acter at a time. Line printers print an entire line at a time and
are generally used where very high volume and speed are
required, as in the case of printing thousands—or even mil-
lions—of mailing labels or paychecks.

Serial printers have a single print head that moves hori-
zontally across the page, printing one character at a time. If
the printer is fast enough, it can print each character as it is
received from the computer: otherwise the data must be
stored in a huffer and fed to the print mechanism more slowly.

FIG. 1—THE MODEL IPS 50004 FROM DATAROYAL is a dot-matrix printer
with a 120 cps print speed and a tractor-type paper feed.

Line printers contain many print heads and hammers, or
print actuators—one for each column. When an entire line’s
worth of characters has been stored in the line printer's
buffer, the print mechanism is actuated and the entire line
printed at once.

Speeds of serial printers are usually given in characters-
per-second (cps): speeds of line printers are specified in
lines-per-minute (Ipm). A low-speed line printer may be rated
at 300 Ipm, a medium-speed one at 300-600 Ipm and a high-
speed one at over 600 Ipm.

Typically, dot-matrix serial printers operate at speeds in
the range of 60-400 cps. ‘‘Solid-character™ serial printers
operate at the rate of 25-60 cps.

Naturally, the high-speed line printers are considerably
more expensive than the slower serial printers. The most
popular types of line printers are drum, chain, and scanning
matrix.

Fully-formed (solid) or dot-matrix characters

Depending on the type of printer used, the characters
formed may be either fully-formed (solid, typewriter-quality)
or dot-matrix.

Dot-matrix characters are formed by a series of dots
arranged in a matrix measuring from four to seven dots hori-
zontally by seven to nine dots vertically (see Fig. 2-a). Thus, a
7 x 7 matrix could have up to 7 dots in both directions.

continued on page 74

SOME QUESTIONS BEFORE BUYING

changes on impact printers are

(RO) device be sufficient or will

RADIO-ELECTRONICS

Here are some of the points you will
have to consider:
1. Will noise be a problem? If so, a

non-impact printer is recom-
mended.

. Will print quality be critical? If
the printer is to be used for
word processing or for cor-
respondence, a fully-formed-
character printer is the best
choice.

. Will multiple copies (for billing,
records, etc.) be required? If so,
a non-impact printer is ruled
out.

. Will frequent changes of type-
face be required? If so, a printer
with interchangeable elements
(“golf balls" or print wheels), or
a programmable matrix-printer,
will be needed.

. Will a lot of printing be done? If
so, paper costs could become
prohibitive if a thermal or elec-
trosensitive printer were used.
(Also make sure that ribbon

simple to accomplish.)

. How fast does the printer have

to be? Speed is directly related
to cost—the faster the printer,
the more expensive it will be.
There also tends to be a tradeoff
between speed and print quality—
the higher the speed, the lower
the quality.

. What form of paper transport is

required? For continuous-form
paper, or for multiple copies,
pin or tractor feed is the choice.

. Will the printer be running un-

attended? If so, it should have
alarms and/or shut-off devices
to handle “out-of-paper’” and
other situations.

. What is the maximum number

of columns (characters per line)
that will be required?

. Will both upper and lower case

characters be required? Will
any special characters or sym-
bols be needed? Make sure they
are available,

. Will a one-way, receive-only

a two way (KSR) unit be re-
quired? The obvious choice is a
RO printer, but give some thought
to future needs.

12. How reliable is the printer
manufacturer? How long has he
been in business? What have
you heard or read about his
equipment? A “steal" on a printer
whose manufacturer has gone
out of business could mean
problems should the device re-
quire parts or servicing.

Don't be afraid to ask questions—of
yourself, of dealers, and of printer owners
at local computer clubs. Remember, you'll
be spending hundreds—if not thousands—
of dollars on a piece of equipment that
you'll be depending on for years.

Take your time; call or write to manu-
facturers for specifications or definitions
of terms on their data sheets. And, once
you've made up your mind, visit your
dealer and ask him to let you get some
first-hand experience with the printer
you've chosen to make sure it really is
right for you.
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FIG. 2—DOT-MATRIX CHARACTERS are formed by dots in a matrix as
shown in a. The “‘dots" in the 7 x 9 matrix shown in b form the letier “A".

Characters are determined by the number and positions of
the dots within the matrix, as shown in Fig. 2-b. Since the
characters are not formed from continuous lines, legibility is
not as good as that obtained from printers using fully-formed
characters. The more dots used in the matrix, however, the
better the appearance will be.

Impact-type dot-matrix printers produce characters using
a moveable print-head mechanism that consists of solenoid-
actuated pins arranged as shown in Fig. 3. As data arrives
from the computer, a character-generator ROM in the printer

PRINT
HEAD

FIG. 3—SOLENOID-ACTUATED PINS produce the dots that form the
characters in an impact-type dot-matrix printer.

selects the appropriate dot-pattern for the character to be
printed and energizes the solenoids required. The solenoids
cause print needles to strike the ribbon and form the dot-
pattern on the paper.

Some dot-matrix printers, instead of using a ribbon, make
use of a special paper that contains “*micro-bubbles’ of en-
capsulated ink. When the bubbles are struck by the print
needles they burst and release the ink.

One technique used to obtain higher-quality output from
dot-matrix printers involves multiple passes of the print head
across the same line, with the head position slightly offset for
each pass. That allows more dots to be printed and creates
denser, more legible, characters. The drawback, of course,
is a reduction in print speed.

A recent innovation in the dot-matrix field is the *‘throw-
away'' print head. When it wears out—as will eventually
happen in any case—no expensive service is needed. You
can just unplug the worn-out head yourself and replace it
with a new one that costs about $30.

Cylinders, balls, and wheels

The earliest version of a full-character printer was the
cylinder or Teletype, which had its type on a cylinder that
rotated along a vertical axis on a moveable carriage, (see Fig.
4). As the computer requests a particular character to be
printed, the carriage moves to the correct location on the
paper and the cylinder is rotated, and also raised or lowered,
to place the proper character into position so that a hammer
can strike and force the character against the ribbon, printing
the letter on the paper. The Teletype models 33, 35, and 38
are considered noisy, slow, (10 cps) unreliable and difficult
to service—but they do fulfill the need for a low-cost printer.

The *‘golf-ball”” print head (see Fig. 5) developed by IBM
for its Selectric typewriters, contains a full set of characters
embossed on a sphere. Printing is performed as the ball
strikes an inked ribbon placed between the ball and the paper.
When a change in font or typeface is required, ball replace-
ment is simple and the cost for the print elements is low.
Speed is relatively slow, about 15 cps, and the mechanism is
quite noisy. However, print quality is good, and used, re-
conditioned models are available at low cost.

The daisy wheel, introduced by Diablo Systems, Inc. in
1972, is three to five times faster than the ‘‘golf-ball”’ or
cylinder types, with speeds of up to 80 cps. Its name is de-
rived from a resemblance to a flower with its petals out-
stretched (see Fig. 6). The mechanism consists of a central
hub which has up to 96 arms, each containing an embossed
character. When the required petal or character is rotated
into the proper position, a hammer strikes the petal against
an inked ribbon to produce the letter-image on the paper.
The daisy-wheel elements, available in steel or plastic, come
in a variety of typefaces and can be interchanged simply and
rapidly. Print quality is very good but noise level is some-
what high.

Thermal, electrosensitive and ink-jet printers

The thermal matrix-printer is a popular form of a non-im-
pact system. As the print head moves horizontally across the

PAP
CYLINDER e

RIBBON
MECHANICAL*———

QPLATEN
PRINT HAMMER

FIG. 4—CYLINDER PRINTERS USE a rotating cylinder on a movable
carriage. When the cylinder is in position, a hammer strikes it to print a
letter.



specially manufactured paper. characters are formed as the
heating elements in the print head discolor the paper into a
dot-matrix pattern. Thermal printers are light, compact and
quiet, and the print head is inexpensive and easy to replace.
However, the heat-sensitive paper is expensive and only
one copy at a time can be produced.

The electrosensitive matrix printer requires a special
aluminum-coated paper which forms a dot-matrix pattern
when voltage is applied between the print head and a metal
plate, burning off the aluminum to expose a black layer
below. The paper travels between the print head and the
metal plate (see Fig. 7). As data is fed to the print head, elec-
trodes in the print-head housing are pulsed selectively,
causing a charge to jump between the electrode and metal
plate (rear electrode), creating black dots on the paper and
thus the character. Although the electrosensitive printer is
inexpensive and its quality is good, paper is expensive and
requires delicate handling. A newcomer to this printer
family is the laser printer which uses a low-power laser to
burn dots off of a specially-treated paper.

RIBBON

‘GOLF BALL" PAPER

ELEMENT

EMBOSSED
CHARACTERS

FIG. 5—THE IBM SELECTRIC PRINT HEAD is a “'golf-ball" like sphere
embossed with a full set of characters.

RIBBON ELECTROMECHANICAL

HAMMER

CHARACTER HEAD PLATEN

RIBBON CARTRIDGE
GUIDE RAILS
HEAD CARRIAGE MOVEMENT

FIG. 6—A DAISY-WHEEL printer is much faster than a Selectric or cylinder-
type. The print wheel gets its name from its resemblance to the flower.

Ink-jet printing is a non-contact process. Neither cylinders
nor ‘‘golf balls’* nor ribbons touch the paper. In an ink-jet
mechanism, ink is pumped through a tiny nozzle, forming a
steady stream of fluid; the nozzle is vibrated to modify the
stream into a series of droplets rather than a steady flow. As
an individual droplet leaves the nozzle and is directed towards
the paper. its position is controlled so that its final place-
ment, relative to other released droplets, will form the de-
sired characters.

Several droplet-placement techniques are in use, including

NN NN NN NN NN NN NN NN NN NN lIIIlI‘
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electrostatic deflection, controlled nozzle movement, and
controlled paper movement. Another technique involves the
use of a number of independent nozzles tightly packed into a
print head with selective firing of individual nozzles deter-
mining character creation. In the *‘drop-on-demand™ tech-
nique, shown in Fig. 8, an electrical signal is converted into
a pressure pulse in the ink chamber. That causes droplets of
ink to be discharged from the independently controlled ejec-
tion chambers and form printed characters.

Serial vs. parallel transmission

Computers transmit data to a printer in either serial or
parallel format. In serial transmission, single bits of a byte
follow each other in a steady stream; in parallel transmission,
all the bits required to define a character are routed along
parallel wires at the same time. Therefore, serial transmis-
sion is slower than parallel transmission. However, only one
communications channel is required for serial transmission
which means that serial data can be transmitted over a tele-
phone line; in addition, serial data can be transmitted over a
longer distance than parallel data without the need for special
amplifying repeaters.

Serial data-transmission can be synchronous or asyn-
chronous, In synchronous transmission, it is necessary for
the system to be aware of the exact time-position of each
data byte representing a character to be fed to the printer.
The flow of characters is split into blocks, with all bits in
each block transmitted at equal time intervals. Even if no
data is fed during a brief time period, data bits, called
**nulls,” must be used to fill in the blocks. Stable oscillators
act as clocks at both ends of the transmission to maintain
synchronization and precise timing. The computer, acting as
the transmitter, starts each block with a series of synchroni-
zation signals to denote the start of a block and thus syn-
chronize the oscillators; the block is generally ended with an
error-checking character.

Asynchronous transmission is less complex and does not
rely on precise timing-blocks. The receiver (printer) and
transmitter (computer) are synchronized by a *‘start bit™
which is inserted before the bit-pattern for a character and a
**stop bit’’ added after the character. Specific spacing be-
tween bytes is not required: however, it is necessary to
establish the baud rate, or transmission speed in bits-per-
second, between the transmitter and receiver. Commonly

REAR ELECTRODE

PAPER SUPPLY

NIBS

PRINT HEAD
DRIVE ROLLER

FIG. 7—AN ELECTROSENSITIVE PRINTER uses a spark from the print
head to “burn" dot-matrix characters on specially-treated paper.

INDEPENDENTLY
PRESSURIZED CONTROLLED
INK EJECTION

SUPPLY CARTRIDGE
CHAMBERS

PRINT HEAD
PRINT
SURFACE
!
INK SUPPLY LINE
INK FILTER

ELECTRICAL INPUT

FIG. 8—INK IS DISCHARGED from independently-controlled ejection
chambers to form letters in the drop-on-demand" technique.

PLATEN

ﬁ\PRESSUHE ROLLERS /‘L’F

SPROCKET HOLES

PAPER GUIDE

PLATEN PINS MOUNTED IN PLATEN

b

FIG. 9—A FRICTION PAPER-FEED SYSTEM (a) works well if just one
copy is required. For multiple copies, a pin-feed system (b) can be used.

used baud rates are 110, 300, 600, 1200, 2400, 4800, 9600, and
19,200.

Paper-feed mechanisms

An important, and commonly overlooked, consideration in
printer selection is the paper-transport arrangement. The
three common transport mechanisms are friction feed, pin
feed, and tractor feed.

In a friction-feed system, like that used in an office type-
writer, gear-driven rollers hold and move the paper (see Fig.
9-a). The system is simple and relatively trouble-free, pro-
vided a single sheet of paper is used; when multiple sheets are
loaded, it is not uncommon for them to become misaligned.

To solve that annoying problem, pin-feed systems (Fig.
9-b) were developed. Metal pins are- mounted around the
outer rim of the platen and engage holes punched in the outer
margins on the paper. That arrangement allows long rolls of
paper (with multiple copies if desired) to be used without
alignment problems. Since the pins are at a fixed distance
apart on the roller, only one width of paper can be used.

‘To accommodate a variety of paper widths, the tractor-
feed mechanism was developed. The pins in the platen are
eliminated and adjustable sprockets are connected to two
chain-drives that slide on rods extending the width of the
paper opening. A gear train, driven by the paper-feed drive-
motor, turns the sprockets, which pull the paper as a tractor
would pull a cart. The sprockets can be moved and locked to
handle any paper width. R-E
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via TELERHONE

Whether it's a printer in Peoria, a terminal in Texas, or a data base
in Denmark, your computer can communicate with it using a modem
and a telephone.

LIFE CAN BE SIMPLE AND UNCLUTTERED IF YOU ARE CONTENT TO
have your keyboard and printer at arm’s length from your
computer. If you are satisfied writing and running your own
programs, with contact to the outside world limited to read-
ing magazine articles, purchasing pre-packaged programs
and exchanging ideas with others via computer clubs, letters
and/or phone calls, then that’s fine.

But should you decide to expand your world, and tie your
personal computer to a time-sharing system—or write your
output to a distant printer or terminal—you suddenly are
involved with data trasmission and the need for a modem
(Modulator-DeModulator). Your computer can send its data
stream to a remote terminal over telephone lines with a
modem at each end. The modem at your end converts the
digital bits to a more convenient form to transmit over the
phone lines, and another modem at the distant location re-
stores the original stream of data bits.

Similarly, if you wish to make use of the rapidly-growing
time-shared computer networks, such as the Source or
MicroNet a modem must be inserted between your terminal
(or computer) and the telephone line.

Why are modems necessary? Why not simply route com-
puter signals along the telephone wires to a peripheral de-
vice such as a printer or remote terminal?

Telephone lines were designed to carry audio signals in
the 300 Hz to 3500 Hz range. Frequencies below 300 Hz are

attenuated and thus a stream of data pulses routed along
such a line would suffer waveform distortion as shown in
Fig. 1. Here a logic-pulse train of three O's is followed by
five 1's as shown in Fig. l-a. If this pulse train were to be
transmitted over the telephone lines, then attenuation would
result as shown in Fig. 1-b. Many of the logic 1's transmitted
over the telephone line would be recognized as 0's at the
remote peripheral, with resultant errors.

Since the telephone line is optimized to handle the 300-Hz
to 3500-Hz frequency range, it is practical to convert the
data bits to sine waves or sinusoidal tones that can be trans-

\";-..__ 7 0 0

Bunat

FIG. 1—A STREAM OF DATA PULSES (a) would be distorted (b) if sent
over a telephone line because of the bandwidth limitations of that line.
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5 i __—— INTERFACE (MODULATOR)
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A VAV U

\ TELEPHONE MODEM
] (DEMODULATOR) [

LINES

ni1010010

FIG. 7—ALL OF THE COMPONENTS required for serial communications
are shown in this generalized block diagram.

REQUEST TO SEND

RECEIVE DATA
(SERIAL DATA IN HERE)

TRANSMIT DATA
(SERIAL DATA OUT HERE) ]
CARRIER DETECT

GRAMECROUED (FOR MODEM USE)
TTYzEa e X5 L6 47 38 o0 10511512013
014615016917018019020021 022023024025

CLEAR TO SEND

DATA SET READY
(FOR MODEM USE)

SIGNAL GROUND

TRANSMIT [.ILEIEZKJ
RECEIVE CLOCK

EXTERNAL
TRANSMIT CLOCK

DATA TERMINAL
(OR PERIPHERAL)
READY

RING INDICATOR

ATA
SYNCHRONIZING
CLOCKS FOR
SYNCHRONOUS
DATA
TRANSMISSION
ONLY

FIG. B—THE FUNCTION OF EACH PIN in the RS-232 interface standard is
shown here. The *12-volt input shown in Table 1 have been omitted.

TABLE 1—MODEM INTERFACE FUNCTION

PIN
NUMBER SYNCHRONOUS ASYNCHRONOUS
1 Frame ground Frame ground
2 Transmit data Transmit data
3 Receive data Receive data
4 Request to send Request to send
5 Clear to send Clear to send
6 Data set ready Data set ready
7 Signal ground Signal ground
8 Carrier detect Carrier detect
9 - +12V
10 - —12V
15 Transmit clock
17 Receive clock
20 Data terminal ready  Data terminal ready
22 Ring indicator Ring indicator
24 External transmit

clock

ment used for modems involved with serial data transmission
is shown in Fig. 8. Table I lists the pin functions for modems
that are used for synchronous and asynchronous transmis-
sion.

Although EIA does not define how data is to be trans-
mitted., it does define the control functions and their use. It
also standardizes the pin connections on a 25-pin interface
connector; the computer or terminal holds the male cgnnec-
tor while the modem uses the female 25-pin connector. Ter-
minals can be connected to a computer if cable length is less
than 50 feet; for lengths extending to hundreds of feet, errors
due to lost bits or extraneous noise-pickup may compromise
the system.

If distances within a building involving several terminals
exceed 50 feet, line drivers may be used at each terminal and
at the computer. The line driver is basically a signal con-
verter to amplify digital signals routed from an RS-232 inter-

Eac_:e connector; twisted-pair wires can be used between line
rivers.

Simplex, half duplex, full-duplex

Data can be transmitted between a computer’s I/O port
and a peripheral device by simplex. half-duplex (HDX). or
full duplex (FDX) modems. Simplex modems allow trans-
mission in one direction only and thus are not often used. In
a half-duplex system, data may be sent in either direction
but not simultaneously. With full-duplex modems. trans-
mission can take place in both directions at the same time.
With full-duplex, two telephone channels are required,
while simplex and half-duplex modems require only one.
Most modems are designed for either half-duplex or full-
duplex operation.

Modems are available for long-haul (extremely long dis-
tances) or short-haul (relatively limited distances). Long-
haul modems are capable of satisfactory performances over
thousands of miles of regular telephone or leased lines.
Short-haul modems, generally slightly less expensive than
long-haul versions, are designed to operate over limited dis-
tances with short, leased lines. There is no specific industry
standard or definition for short- or long-haul distances.
Modems may be classified by the speed of operation with
these definitions. Low-speed: up to 600 bits per second;
medium-speed: up to 2400 bits-per-second; high-speed: up
to 9600 bits-per-second; and wideband: above 9600 bits-per-
second. It is common to refer to data-transmission speed as
baud or bits-per-second: however, this is strictly true if the
transmission system only involves two signal states (on or
off), as is the case with a computer.

Peripherals, such as a slow-speed printer, must operate
at the same baud rate as the modem. Thus modems with
multiple transmission rates may include a switch (or wiring
connections) to match the data-transfer rate of the modem
to the printer. For most installations. modems are hooked
up to a dial-up line in a standard telephone network or per-
haps an AT&T leased line; for short distances, one or
several twisted pairs of wires may be used. When modems
are used with the Bell telephone network, signals are limited
to a specified level to avoid line overload and interference.
Modems carrying FCC approval can be connected directly
to the phone lines; otherwise, users must include a Data
Access Arrangement (DAA), which is an FCC-approved
interface. between the modem and telephone circuit.

Here's a simple example of how a modem would transmit
and receive data in a full-duplex system (see Fig. 9).

The ASCII output from the computer, converted to serial
form, is routed to the send modem that converts the logic
state of 0 to a frequency of 1070 Hz and a logic | to 1270 Hz.
The frequency-shifted (or FSK) signals are then sent along
the telephone lines to a distant location where a receive
modem accepts the signals from the telephone line via a band-
pass filter that passes signals in the range of 950 to 1500 Hz
and rejects all other frequencies. The 1070-Hz tones are



SEND MODEM

FIG. 9—THIS BLOCK DIAGRAM SHOWS how a modem would be used to
transmit and receive data in a full-duplex system.

converted back to logic 0's and the 1270-Hz audio signals to
logic 1's, restoring the original string of ASCII-coded pulses.

Now., the operator at the distant location may wish to send
data or instructions back to the main computer to answer or
respond. The keyboard output, in the form of ASCII-coded
pulses, is fed to the modulator at the receiver modem
where a logic 0 state generates a 2025-Hz audio tone and a
logic 1 develops a 2225-Hz tone. Those audio signals are
sent back, along the same telephone wires, to the main com-
puter. At the main computer, a bandpass filter accepts the
2025-Hz and 2225-Hz signals and rejects other tones before
they reach the demodulator. At the demodulator, the 2025-
Hz and 2225-Hz tones are converted back to their logic 0's
and logic 1's. Since two different sets of frequencies (1070-
1270 Hz and 2025-2225 Hz) are used together, specially-de-
signed bandpass filters are required to make the full-duplex
system feasible using only one set of telephone lines,

Some modems on the market are available as originate
only or answer only; although those units are less expensive
than modems that include both originate and answer, they
are obviously limited in performance.

An originate-only modem converts the logic 1's and 0's to
the 1070/1270-Hz tones that are sent over the telephone
lines. It cannot, however, receive tones in that frequency
range. It can only receive tones in the 2025/2225-Hz tones.
Therefore, two originate-only modems cannot talk to each
other. This type of modem is the kind that you will probably
use with your home computer.

An answer-only modem converts logic 1's and 0's to the
2025/2225-Hz tones, but it cannot receive these tones. It can
only receive 1070/1270-Hz tones. Some answer-only
modems have the capability to answer the telephone and
connect the computer to the telephone line. A modem with
answer and originate capabilities can both send and receive
data on both tone pairs. That kind of modem can therefore,
carry on a conversation with either an originate-only or an
answer-only modem.

Synchronous vs. asynchronous transmission

Data is in the form of a stream of logic 1's and 0's. repre-
senting letters, numbers, and symbols. As they are trans-
mitted over the telephone lines, some method of synchroni-
zation—either synchronous or asynchronous—at the send-
ing and receiving ends is required to maintain the bit code.

Asynchronous transmission involves defining the beginning
and end of each individual character or 8-bit byte sent over
the lines. The word asynchronous can be misleading since it
implies no synchronization. Actually, a begin and end (or
start and stop) bit is inserted between each 8-bit word to
synchronize the transmitter and receiver: a parity bit is in-
cluded to detect errors.

RECEIVE MODEM

ms?:]r;}uz;gsm 2225-2225 Hz
IGNALS
OUTPUT 1 f mopuLATOR > < MODULATOR
2025-2225 Hz 1070-1270 Hz
COMPUTER SIGNALS — TELLEIF;JHEUNE ¢ SIGNALS
INPUT BANDPASS BANDPASS
- DEMODULATOR f= EILTER < > HLTer_ [~]DEMODULATOR
OUTPUT

__ FROM KEYBOARD

INPUT TO CRT TERMINAL

THE MODEL VA3451 direct-connect modem from Racal-Vadic.

LETTER “R"
/\
/ \
1 (| ] L) e (S o B o
tMAml
5TOP STDPf PARITY STOP STOP
START
(SPACE)

FIG. 10—AN ASYNCHRONOUS TRANSMISSION of the letter R’ with
start, stop, and parity bits.

Synchronous transmission does not involve individual
timing signals for each character: instead, timing signals are
provided for long, lengthy stretches or blocks of data flow.
Thus, there are no start and stop bits between characters.

Binary data transmission may be expressed as one of two
conditions, mark for a binary 1 and space as binary 0, shown
in Fig. 10. In asynchronous transmission, the transmitter
rises to a mark condition at the end of each byte and remains
at that level until the next byte is heralded by a space; thus,
the mark at the end of the byte is the stop bit and the space at
the beginning of the byte is the start bit. Those two syn-
chronization bits permit the receiver at the end of the line to
lock in or sync with the transmitter. However, an 8-bit byte
requires an additional two bits to signal when a byte is
arriving and is completed; those bits do not convey data and
thus the system is relatively inefficient. The clock or timing
signals at the transmitter and receiver are synchonized or
locked each time a byte arrives; there may be lengthy
periods (in the fast nanosecond world of computers) when
bytes are not transmitted. However, as a new byte appears,
synchronization will again take place. Asynchronous trans-
mission of the letter **R" with start, parity, and stop bits
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included, is shown in Fig. 10. If data bits would be sent in a
continuous stream, efficiency would be increased. For high-
speed data, synchronous transmission is used whereby the
transmitter clock triggers the receiver clock and is allowed
to run for a lengthy sequence of bytes or blocks of data.
Bytes are transmitted in a rapid, steady stream; in the event
that gaps occur in the data flow, the transmitter must inject
idle-bytes to maintain synchronization. The synchronous
transmission system is initiated by a predetermined bit pat-
tern or code sent by the transmitter.

Hard-wired modems vs. acoustic couplers

Modems are available either as hard-wired (sometimes
called direct connection) or acoustic coupled. The hard-wired
units are connected to the telephone lines directly by means
of a plug fitted into the telephone’s wall jack. An acoustic
coupler. shown in Fig. 11, is designed to accept the
telephone handset physically; the analog/digital signals en-
tering and leaving the telephone lines are fed to the modem
through tight-fitting, soundproof rubber cups to reduce ex-
ternal noise that might enter and upset transmission. ASCII
input (in serial form) from the computer is fed to the modula-
tor which converts logic-0's and 1's to either of two tones,
FSK audio signals are converted to logic-1's and 0's by the
demodulator to reproduce the ASCII coded information.

TELEPHONE
HANDSET

ACOUSTIC

PIECE COUPLING EARPIECE
# ¥
g L PR T e o =P SRR
I it e MODEM
|
: SPEAKER MICROPHONE |
| |
| MODULATOR DEMODULATOR :
|
N __1. ______ _t__ |
ASCII ASCII
INPUT OUTPUT

FIG. 11—AN ACCOUSTIC COUPLER is designed to pass and recelve
information through a telephone’s handset.

tightly pressed against the mouthpiece of the telephone
handset: the audio tones are then transmitted along the
phone lines. Assuming that a full-duplex system is used,
incoming audio tones reach the earpiece of the handset,
which is closely coupled to a microphone. The two-tone
FSK audio signals are converted to logic 1's and 0's by the
demodulator to produce the ASCII coded information sent
by the distant computer or terminal.

Hard-wired modems are generally more expensive than
acoustic coupled types; however, they are not susceptible to
external noise interference. A list of manufacturers supply-
ing modems is shown in Table 2. R-E

TABLE 2—DIRECTORY

— Professional —

Real Estate Programs
For APPLE, TRS-80 & PET

Property Management System

(32K, 1 Disk Systems)
Features:

* Tenant Information

¢ Late Rent Reports

s YTD & Monthly Income

* Handles —
Partial Payments
Retumed Checks
Advance Paymenis

= 5 Digit Expense Accounts

* Buliding Expense Reporl

* Vendor Expense Report

* income Tax Report

* All Reports Can Be Printed

= Complete Documentation

» Easy Dala Entry & Edit

» Vacancy Report

Price $275.00
Real Estate Analysis Modules:

(Cassette or Disk)
1) Home Purchase Analysis
2) Tax Deferred Exchange
3) Construction Cost/Profil
4) Income Property Cashfiow
5) APR Loan Analysls
8) Property Sales Analysia
7) Loan Amortization

$35.00 Per Module

Al Computer Stores Everywhere
oftware Or Ordsr COD Direet
k" (Cxl Residents Add &% Sales Tax)

ealty § lompany (213) 3728419
s

Dept. RE, 1118 'F" 8th 5t., Manhattan Beach, CA 10268
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OF MODEM MANUFACTURERS

To receive information from the manu-
facturers listed below, circle No. 99 on
the Free Information Card inside the
back cover.

APF ELECTRONICS, INC.
1501 Broadway
New York, NY 10036

ATARI, INC.
1265 Boregas Avenue
Sunnyvale, CA 94086

BIZCOMP
Box 7498
Menlo Park, CA 94025

HAYES MICROCOMPUTER PRODUCTS
5385 Peachtree Corners East
Norcross, GA 30092

HEATH COMPANY
Benton Harbor, M| 49022

LEXICON CORPORATION OF MIAMI
1541 NW 65th Avenue
Plantation, FL 33313

LIVERMORE DATA SYSTEMS
2050 151st Place NE
Redmond, WA 98952

THE MICROPERIPHERAL CORP.
2643 151st Place NE
Redmond, WA 98052

MULTI-TECH SYSTEMS, INC.
82 Second Avenue SE
New Brighton, MN 55112

NOVATION
18664 Oxnard St.
Tarzana, CA 91356

OHIO SCIENTIFIC
1333 South Chillicothe Road
Aurora, OH 44202

QUEST ELECTRONICS
P.O. Box 4430E
Santa Clara, CA 95054

RACAL-VADIC INC.
222 Caspian Drive
Sunnyvale, CA 94086

RADIO SHACK
1400 One Tandy Center
Fort Worth, TX 76102

TNW CORP.
3351 Hancock St.
San Diego, CA 92110

US ROBOTICS
203 N. Wabash, Suite 718
Chicago, IL 60601

UNIVERSAL DATA SYSTEMS
5000 Bradford Drive
Huntsville, AL 35805
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Choosing a computer system is very much like getting married—
it pays to give it a lot of thought first.
Consider these points when making your choice.
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WELL. THAT FATEFUL DAY HAS FINALLY ARRIVED: YOU'VE
gotten up your courage and decided to go out and buy a
home computer system. Just one problem remains—what do
you do first? The answer is simple: Ask questions!

Ask questions about the system you intend to buy; ask
questions about any dealer that you may do business with;
ask anv question that may help you make an intelligent choice.
but most important, ask those questions and get them
answered before you spend the first dollar.

What questions should you ask? That all depends on your
requirements, but the ones listed in ‘*Before you Buy A
Computer'' elsewhere in this article can serve as a
good starting point. Use those questions as a checklist for
some of the basic things to consider before making your
purchase.

One more point: When you think you know what it is you
intend to do with your computer, define your requirements
in as much detail as you can. Simply saying that you want
your computer to help you with your business is not enough.
The more information you can provide a good computer
salesman regarding vour needs (For example: If you're
going to be using it to keep an inventory, how many different
items and categories will be involved?), the better he will be
able to help you find the system best suited to you.

Putting your system together

Of course there’s more to a computer system than just a
computer. What's more, the peripherals, software, and inci-
dentals that make up a system can often cost more than the
computer itself. The most important thing to keep in mind
when you are putting your-system together is that the peri-
pherals must be compatible with your computer—otherwise
they are worse than useless!

Don’t always believe what you're told at the store about
compatibility: although most computer salesmen are knowl-
edgeable. there are a few who probably know less than you
do. Also, just because a manufacturer says that his product
is compatible with a particular system does not necessarily
mean that it is.

There are many instances where ambiguous specifications
or sudden hardware or software changes have crossed up
the best of intentions. If you want to play it safe, insist on
seeing a demonstration of all the components of the system
you intend to purchase working together. By the way, the
same advice holds true for the computer itself—if the com-
puter is delivered in a factory-sealed box, don't accept it!
All too often, a computer is damaged in transit, so, unless
the idea of bringing that bulky box back to the store (and
waiting for repair or a replacement) doesn’t bother you, it is
advisable to have the salesman open the box and make sure
the computer is working properly before you take it home.

What you'll need

Let's look at some of the peripherals that you'll need to
get the best use out of your computer. For instance. unless
you purchase a computer with an integral video monitor
(such as the PET). you'll need some way to view your pro-
grams and their results.

Using your television set is one solution, and that is what
is done in many cases. There are some limitations to that
approach however, the most serious of which is that the
bandwidth of most TV receivers restricts the display size to
lines of about 40 characters. If that's all you'll need, fine;
otherwise you'll have to obtain a video monitor. With some
systems you may require a terminal, which combines a
video monitor with a keyboard. Also, if color graphics are
important to you, be certain that the monitor you choose is
appropriate.

What about disk drives? If you need them, it's best to buy
the kind that are already assembled and need only to be
plugged in. Unless you are experienced in computer elec-
tronics, the do-it-yourself units can be more trouble than
they are worth.

A printer is a necessity if you're going to require *‘hard
copy'’ from your computer. There are two types of printer
interfaces: serial and parallel. They differ in the way that they
accept information from the computer. A serial printer is
recommended if the unit is going to be located more than a
few feet from the computer, but it requires an RS-232 inter-
face. Some computers have an RS-232 interface built in, and
if yours does, you're all set; if yours doesn’t, that is another
accessory that you are going to need.

An RS-232 interface is also required if you intend to use
your computer with a modem, to communicate with other
computers over the telephone.

Everything that we’ve discussed so far has one thing in
common—it all has to be plugged into a 117-volt source...
which also means that in the event of a power failure, it
will all stop working. If you are in an area where power
failures are common, or if your computer system is going to
be in continuous use, consider getting a battery-powered
backup supply. It can keep things going for about 15 minutes,
enough time to shut everything down in an orderly fashion
without losing any data. Also, if the power lines in your area
are subject to electrical-spike noise, a transient filter would
be a good investment.

While we're on the subject of power, you should take care
not to overload your computer’'s power supply. Some
computers can accept plug-in boards such as disk controllers,
additional memory, communications interfaces, etc. It is
possible, in some cases, to plug in a combination of boards
that will draw more current than the computer's power sup-
ply is designed for. The result is erratic operation at best,
and total failure at worst.

Software and incidentals

What we said earlier about peripherals also holds true for
software: Make sure it's compatible with your system and
that it does everything you expect it to! Have the dealer
demonstrate the package in the store and put it through its
paces. (Taking this step can also save you some of the time
and effort it would take to figure out how it works by your-
self.) And when setting up your system, don’t forget the
incidentals such as paper; disks or cassette tapes, and a place
to store them, and the like.

While much of what we've discussed here is simple com-
mon sense, in the excitement of buying a computer many
people tend to overlook the simple things that are really im-
portant. Don’t be timid—if you are unsure of anything, ask
about it before you buy. Bear in mind what you've just read
and you'll greatly increase the chances of making the right
decisions. Happy computing! R-E
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EQUIPMENT AND TRAINING
NO OTHER SGHOOL GAN MATGH.

NTS HOME TRAINING INUITES YOU TO EXPLORE MIGROGOMPUTERS,

DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART El]lIIPMENT
YOU ASSEMBLE AND KEEP

Without question, microcomputers are the Send for the full color catalog in the elec-
state of the art in electronics. And NTS is the tronics area of your choice-discover all the
only home study school that enables you to advantages of home study with NTS!

train for this booming field by working with NTS also offers courses in Auto Mechanics,
your own production-model microcomputer. Air Conditioning and Home Appliances. Check
We'll explain the principles of trouble- card for more information.

shooting and testing your microcomputer and,
best of all, we’ll show you how to
program it to do what you want.
You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve
them.

We
believe
that training
on production-
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele-
vant. That's why you'll find such gear in most
of NTS's electronics programs.

For instance, to learn Color TV Servicing
you'll build and keep the 25-inch (diagonal)
NTS/HEATH digital color TV.

In Communications Electronics you'll be
able to assemble and keep your own
NTS/HEATH 2-meter FM transceiver, plus test
equipment.

But no matter which program you choose,
NTS’s Project Method of instruction helps you
quickly to acquire practical know-how.
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1. The NTS/Rockwell AIM 65
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unit 4K RAM, expandable. 2. The NTS/KIM-1
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LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

BASICALLY, THERE ARE TWO WAYS TO
reduce noise in any sound system. The
first of those is generally referred to as
a complementary, or companding type.
In it, signal encoding takes place before
transmission or recording; the signal is
decoded during playback. The second
type of noise-reduction system is re-
ferred to as non-complementary, or
single-ended: it operates during play-
back only. As a result, it does not require
any special encloding of the program
material.

For consumer audio equipment, the
most popular noise-reduction system to
date has been the Dolby B system,
which falls into the first (comple-
mentary) category. While Dolby B pro-
vides only 10 dB of noise reduction at
high frequencies (not enough to make
tape hiss totally inaudible), it's widely
accepted because it is a ‘‘compatible”
noise-reduction system. That is, one
can listen to a Dolby-encoded program
source without using a Dolby decoder
and still find the music acceptable.

However, the fact that Dolby B does
not render tape hiss completely inaudible
has prompted other designers to come
up with companding systems that de-
liver greater amounts of noise reduc-
tion. Among those are the dbx com-
panding system and, more recently, the
Dolby C system. The dbx system offers
over 35 dB of noise reduction while the
new Dolby C system cascades two
Dolby B circuits (with some other cir-
cuit refinements) and delivers 20 dB of
noise reduction in the mid and high fre-
quency bands.

Over the years, some designers have
concentrated on single-ended, or non-
compleméntary noise-reduction sys-

tems as well. Perhaps the best known

HEEEIESTHERE®

A DYNAMIC NOISE
REDUCTION SYSTEM

When you want to reduce noise in non-encoded material,
or when the noise is in the program source itself,
this new noise-reduction system promises to be the number.

of those is the Dynamic Noise Filter de-
veloped by Burwen. Now, National
Semiconductor has developed a noise-
reduction system, called DNR, based
upon the same Burwen Dynamic Noise
Filter that does not require signal en-
coding and, as a result, is effective for
RM broadcast signals, tape, and other
program sources. According to National
Semiconductor, the system is particularly
useful in automotive entertainment sys-
tems and would be effective when used
with video cassettes as well. An inte-
grated circuit, the LM 1894, is available
in a 14-pin dual-in-line, molded package
to equipment manufacturers at an ex-
tremely low price, when bought in large
quantities.

Advantages of non-complementary
noise reduction

While companding noise-reduction
systems are capable of reducing noise
that is added to a program source during
the recording process itself, they can-
not eliminate noise that is already in the
program source. When it is necessary
to remove or reduce noise levels in a
program source, a non-complementary
type of noise-reduction system is pre-
ferred and, since such a system requires
no encoding, complete compatibility is
retained. Another advantage of single-
ended noise-reduction systems is theirs
low cost, compared with companding
encode/decode systems. Remember,
too. that most of the program material
that we listen to (radio, records, TV,
etc.) is not encoded at all. Few FM sta-
tions now use Dolby FM, despite its
early promise, and therefore an effec-
tive non-complementary noise-reduc-
tions system may well be an idea whose
time has come.

How DNR works

The National Semiconductor noise-
reduction system can provide up to 14
dB of noise reduction in stereo program-
material and is based upon two princi-
ples. The first of those states that noise
output is proportional to system band-
width. Suppose system noise is caused
solely by resistive noise (noise added by
the circuit resistors). In such a system,
noise amplitude is uniform over the fre-
quency bandwidth. Thus. if the band-
width of the system is reduced. the noise
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FIG. 2—THIS GRAPH SHOWS how decreasing
bandwidth affects noise reduction when the
DNR is configured as a single-pole (a) or double-
pole (b) low-pass filter.



content is also reduced.

Unfortunately. there isn’'t a simple
correlation between the amplitude of
the noise signal and the amplitude of the
noise perceived by the listener. As
shown in Fig. |. the ear is most sensitive
to noise in the 600-Hz to 6-kHz fre-
quency range. For this reason. when
measuring noise content in a system. a
weighting filter is usually inserted in the
measuring instrument to give better cor-
relation between the measured signal-
to-noise ratio and the subjective im-
pression of noise. When a CCIR/ARM
weighting filter (commonly used when
measuring signal-to-noise ratios of cas-
sette tape and decks) is used. it will yield
noise-reduction numbers of between 14
and 18 dB when the bandwidth of a sys-
tem is restricted to | kHz with single-
pole and two-pole low-pass filters. as
shown in the curves of Fig. 2.

Auditory noise masking
The second principle that DNR is
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FIG. 3—WHEN NOISE IS PRESENT, the volume
(amplitude) of a tone must be increased for it to
be heard. How much that volume must be in-
creased depends on the frequency of the tone.

based on is the face that whenever we
hear one sound, that sound decreases
our ability to hear another. White noise
(random noise that contains all audible
frequencies at equal amplitude), for
example, raises the threshold of haring
a pure tone by a level that depends on
the frequency of that tone, as shown in
Fig. 3. The curve shows a general
trend. At a higher frequency, a tone
has to be increased in amplitude (com-
pared to a 1-kHz tone) to be heard.
That is because a wider range of noise
frequencies contribute to masking as
the tone’s frequency increases. But
regardless of the tone’s frequency,
there will be some range of noise fre-
quencies that will be capable of masking
that tone.

The results are not quite the same
when we measure the ability of a single
tone to mask undesired noise. Experi-
mental results show that extremely high
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sound-pressure levels of a single tone
are required to provide masking. Even
at the most effective frequencies
(between 700 Hz and 1 kHz. near the
natural resonance of the ear). sound-
pressure levels in excess of 75 dB are
required to mask noise at a very low 16
dB SPL (Sound Pressure Level). Fortu-
nately, those results apply only to pure
single tones. With the complex signals
that are a characteristic of music and
speech. masking effects are much bet-
ter. The broadband spectral compo-
nents, and high concentration of energy
around 1 kHz that is produced by most
musical instruments (Fig. 4) improve
the noise-masking ability by more than
30 dB over a pure 1kHz tone. Compar-
ing the frequency spectrum of musical
instruments with the ear-sensitivity
curve of Fig. 1, we see that the high-
energy content is just where it needs to
be for effective noise masking.
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FIG. 4—MOST MUSICAL INSTRUMENTS produce spectra that have a high concentration of energy
around 1 kHz. The spectrum of a French horn is shown in a; the spectrum of a violin in b.
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FIG. 5—TWO LOW-PASS FILTERS, one for each stereo channel, are placed in the audio-signal path
as shown in this general block diagram of the DNR system.

From all of that. the designers at Na-
tional Semiconductor concluded that if
source material is at least 29 dB above the
“noise floor’. adequate masking can
usually be obtained. Therefore, any
noise-reduction system that dynamical-
Iy restricts audio bandwidth (by virtue
of its previously calculated 14-dB im-
provement) will insure a minimum per-
ceived signal-to-noise ratio of 43 dB (29
dB + 14 dB) without audibly degrading
the music program. A cassette tape re-
corded at a mean signal level of around
—10 VU (Volume Units, as on a VU
meter)—40 to 45 dB above the noise
floor of the tape/system—will, with the
aid of a bandwidth-varying noise-reduc-
tion system. be improved to a perceived
signal-to-noise level of between 55 and
60 dB. If the recording was made at 0
VU. the improvement can be expected
to provide a signal-to-noise ratio of bet-
ter than 65 dB.

The DNR audio filters and
control path

The general arrangement of the DNR
svstem is shown in the block diagram of
Fig. 5. Two low-pass filters (one for
each stereo channel) are placed in the
audio-signal path. their —3dB band-
widths are controlled by the amplitude
and frequency of the incoming signals.
Each filter response is flat below its cut-
off frequency. with a smooth single-pole
roll off above its corner frequency for
any control setting. The resulting —6
dB-per-octave slope produces the most
satisfactory results with modern and
classical music that has a wide frequen-
cv range. Steeper slopes can produce
greater amounts of noise reduction for a
given bandwidth, but are more suited to
program material that does not have
substantial  high-frequency content.
Cascading two filters will give a —12
dB/octave slope with noise reduction as
great as 18 dB (See Fig. 2.)

Figure 6 shows the various low-pass
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FIG. 6—DIFFERENT LOW-PASS FILTER Response

curves are obtained by varying the control
voltage.

RELATIVE AMPLITUDE-dB
ds
=

—60 I
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FIG. 7—FREQUENCY vs. AMPLITUDE response
curve for the control path includes an optional

notch at 19 kHz, needed when source material
contains an FM pilot signal.

THE DNR NOISE REDUCTION SYSTEM is avail-
able as a 14-pin IC from National Semiconduc-
tor, the LM1894.

filter response curves that are obtained
by varying the control voltage from 0 to
1.0. That voltage is derived from the
control path shown in Fig. 5. Since the
spectra of musical instruments (Fig. 4)
and the ear-sensitivity curve (Fig. 1) im-
ply that masking is most effective at
relatively low frequencies, you might
assume that a low-pass filter would be
good for the control path shown in
Fig. 5.

That turns out not to be the case.
Figure 7 shows the frequency versus
amplitude response of the DNR IC con-
trol path. The DNR system uses a high-
pass filter with a —3dB corner fre-
quency of 6 kHz and —12 dB/octave
roll-off slope. An optional notch at 19
kHz is for when the source material con-
tains a stereo-FM pilot signal that might
tend to increase minimum bandwidth
above 800 Hz when the detector thresh-
old is set at the noise floor.

The control-path frequency-response
is weighted in that manner because
program material varies substantially in
harmonic content, depending both on
relative loudness and on the particular
instruments being played. As an exam-
ple, consider the case of a French horn.
Most of the energy produced by that
instrument is below 1 kHz. If a low-pass
filter were used in the control path, it
would respond to that energy and open
up the filters to full bandwidth, unmask-
ing noise in the 2-kHz and above region.

To avoid that, the system looks for
high-frequency energy in the music
source and, in the case of the French
horn, not finding any higher harmonics,
the noise remains filtered out and band-
width remains restricted. Multiple in-
struments, or a solo instrument such as
a violin, for example, may have signifi-
cant high-frequency energy that will not
only provide good noise masking but
will require a wider system bandwidth.
To summarize then, when high frequen-
cies are detected in the control path, it is
an indication that large levels of energy
are present at the same time in the criti-
cal masking-frequency range. so that
audio bandwidth can be safely increased
as required to prevent audible degrada-
tion of the music. The noise, however,
remains masked. To make up for the
relatively fast decrease in spectral
energy with increasing frequency, the
control-path response is increased at a
12 dB-per-octave rate.

Attack and decay times

If the detector of the DNR system
were allowed to respond instantaneous-
ly to any input signal, ticks or noise
bursts of short duration but with rapid
risetimes would be able to open up the
bandwidth of the system without simul-
taneous program masking. Also, dif-
ferent instruments have widely differing
risetime characteristics. With that in
mind, the DNR system was designed
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ANALOG-DIGITAL TEST INSTRUMENT,
Huntron Tracker Compar-A-Trace, fea-
tures single or timed dual channel modes
for comparison testing of devices in or
out of circuit. Visual CRT indicates condi-
tion of devices under test with no power
applied. Simple to operate...cuts service
costs. Comprehensive 40 page manual.
Immediate availability at $965. Huntron
Instruments, 15123 Hwy 99 North, Lynn-
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TTL PROBE. Completely self contained
logic probe, needs no outside power
supply or batteries. Indicates at a glance,
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with an attack time of 0.5 milliseconds
to minimize potential loss of high-fre-
quency transients. That does constitute
a trade-off in that the system is suscepti-
ble to impulse-noise interference. Im-
pulse noise, having fast rise- and decay-
times and quite a bit of high-frequency
energy. must be eliminated using other
techniques.

Once the detector has responded to a
given musical transient. it must decay
back to its inactive level when that
transient is over. Once again, a com-
promise in parameters was required for
the DNR system. Too slow a decay time
would mean that system bandwidth

would remain ‘‘wide open’’ for some
period after the decay of the transient. A
noise burst would be heard at the end of
each musical transient since there would
be nothing to mask it. If the decay was
too rapid on the other hand. a loss
in apparent ambience would occur be-
cause harmonics occurring at the end of
a transient would be suppressed. The
DNR system decays to within 0% of
final value in 50 milliseconds. The ear’s
inability to recover sensitivity for 100 to
150 milliseconds following a loud sound
prevents the noise burst that is present
at the beginning of each transient from
being heard. R-E

“So this is vour second-grade addition.
Well, now, let ine get the calculator to
see if yvou've got them all right."
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HOBBY CORNER

Learning all about the “ABC’s” of seven-segment LED'’s.
EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

WE ALL KNOW THAT A SEVEN-SEGMENT
LED can be used to display the num-
bers between 0 and 9. But did you
know that those LED’s can also be
used to display letters of the alphabet?
Well they can, although not all the
letters can be formed and the LED’s
must be driven somewhat differently.

Take a look at the LED shown in
Fig. 1. Each segment is labeled in the
standard manner. If you were to light
segments e e ifrd Sa i fihisia 2
and “'g.”" the letter **A"™" would be dis-
plaved. Likewise. lighting segments
*d.” “e.” and f" would produce a
letter **L."" and so on.
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Although there are special. more
costly. readouts that can display all the
letters. the lowly seven-segment LED
is quite capable of producing 16. Al-
though that may not sound like many,
you'd be surprised at the number of
words that can be made from the 5
vowels and |l consonants that are
shown in Fig. 2. Note that some of the

letters are upper case and some are
lower case. Well, you can’'t have
everything. (Some letters, though, can
be formed either way. ‘I’ is one—see
if you can find the others.)

If you think about it for a few moments
[ am sure that you'll become convinced
that there are literally thousands of
words that can be formed from just
those few letters. As a short example.
consider these: BILL, SUE, JOE,
PEG. HELLO, GOOD, SHIP, BAG,
BEG. BIG. BOG, and BUG. If you
like, you can write a computer program
to list all of the possible combinations.

Getting back to lighting the indivi-
dual segments. you could use an SPDT
switch to light each one as shown in
Fig. 3. Note the 220-ohm resistors in
that circuit: they are current-limiting
resistors and are included to prevent
burning out the LED. The circuit
shown will produce all of the possible
combinations but is awkward at best.
Fortunately there is a better way to
accomplish the same objective.
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The circuit in Fig. 4 uses an SPDT
switch to choose which of two letters,
*“C" or “L.” is displayed. The IN914
diodes are used to isolate the switch
lines so that the current cannot find a
path to light unneeded segments. With-
out the diodes all four wired segments

would be lighted in both switch posi-
tions. The diodes connected to seg-
ments *‘a’’ and ‘*d"" are not actually
needed because those segments are
only connected to one switch position.
The diodes were included in case you
wish to use those segments later to dis-
play other letters.

The example in Fig. 4 can easily be
expanded using a multi-position rotary
switch. When expanded that way, the
circuit can be used to spell a word or
words sequentially, letter-by-letter. In
that case, don’t overlook letters that
repeat—the switch positions for those
letters can simply be wired together to
minimize some of the work required.

For instance. if you wanted the cir-
cuit to spell the word **hobby,” you
could wire the third and fourth switch
positions together. You could also
minimize the wiring in this example by
leaving segments ‘b"’ and *“*c’’ on all
the time: that is because those seg-
ments are used in all of the letters of
that particular word.

Incidentally, all of the LED's shown
in this article are common-cathode de-
vices. If you want to use common-anode
LED’s. apply power to the common
anode. and ground the segments you
wish to light. To do that in Fig. 4, for
example, simply exchange the ground
and power connections, and reverse
the diodes.

Now that we have the basics behind
us. let’s build a game that will be enter-
taining as well as educational. For now
we'll limit our game to words that are
just three letters long. If you wish, you
can expand it later either by providing
more letters per position, or by using
more LED's and switches to form
longer words.

The circuit for the game is shown in
Fig. 5. You'll notice. of course, that all
of the resistors and diodes have been
omitted. That was done for simplicity;
vou should have little trouble com-
pleting the circuit using the information
presented earlier.

Each switch is used to display a let-
ter on the LED it's wired to. The first
and third switch/LED are used for
consonants; the middle one for vowels.
The object of the game is to spell the
greatest number of words in a given
time. The kids are sure to enjoy this
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FIG. 5

game, and you may find yourself play-
ing it too.

There are a couple of variations you
may wish to consider before you build
this project. You might care to invest
in an alpha-numeric readout so that all
of the letters of the alphabet can be
displayed. Alternately, you could use
regular (discrete) LED’s arranged in a
5 x 7 matrix to form the letters. This
method involves more wiring, but it is
a less expensive way (especially if you
use surplus LED’s) to display all of the
letters.

Aid for the deaf

Bill Smith of Everett, WA is looking
for a circuit to let a deaf person know
that there is someone at the door. He
wants to rig up a couple of lights that
will be turned on by the front and rear
doorbell circuits. Of course the lights
should lock in with one tap of a button,
and should flash to get attention.

Digital circuitry would do the job,
but the usual LED indicators would be
too easily overlooked. Keep in mind
that the typical doorbell circuit works
from between 12- and 20-volts AC.

While you're thinking along those
lines, there are many similar devices
that could help the deaf. For starters,
how about a device to signal the pres-
ence of any unusual loud noise? Let's
see what you can come up with.

Computers and ham radio

If you're interested in computers or
ham radio. you know that there has
been a marriage of sorts between those
two hobbies. Hams are using com-
puters in many aspects of their hobby,
including such things as designing cir-
cuits. slow-scan TV, aiming satellite
antennas, and keeping station records.

Now comes word that K2MI, Marty
Irons (46 Magic Circle Drive, Goshen,
NY 10924) is heading up a new ham
group for users of the Sinclair ZX-80
and the MicroAce computers. They
have a newsletter and, by the time you
read this, a net for exchanging technical
information. If you're an interested
ham. get in touch with Marty for the
lastest information. R-E
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continued from page 47

concert levels from the rear speaker
with just one watt of power. However,
the level of the reverberation should be
10 to 20 dB lower than the level of the
front channel. That corresponds to a dif-
ference of 5 to 50 watts. Furthermore,
the distortion in the system that’s
caused by the rear (delayed) channel
appears to be 10 to 20 dB lower than
actually measured because the music
from the louder front-channels serve to
mask that distortion.

The reverberation effect is not obvious
as the reverberation or output levels are
gradually increased. It’s only when the
reverberation decreases or disappears
that you really notice it. The effect
should be subliminal—you should not
be able to hear the reverberation unless
you really listen for it, but your mind
will always know it is there. There will
be a ‘‘fullness,’” without an increase in
volume, that is deceiving. You'll often
find that you are listening to your stereo
system at a lower volume level than be-
fore simply because the music no longer
needs to be loud just to full a room with
sound. R-E

Radio-
Eleclroniecs

| SPECIAL REPRINT
BUILD A BACKYARD SATELLITE TV RECEIVER

Don’t miss out again!

Send away today for your 36-page book-
let containing complete reprints of all
seven articles in the series on Backyard
Satellite TV Receivers by Robert B.
Cooper Jr.

This all-inclusive report gives you all the
data gou need to build your own Back-
yard Satellite TV Receiver.

B TELLS ALL ABOUT domestic satellite
communications, with full details on how
you can pull those elusive TV signals from

space.

B LEGAL REQUIREMENTS, technical
specifications, and how you, the home
constructor, can meet them. Find out
what mechanical and electronics skills
you need.

B RECEIVER CHARACTERISTICS, tech-
nical details and specifications, along
with examples of actual receivers built at
comparatively low cost.

B ANTENNAE DESIGN... and exactly how
iou can build a spherical antennae, while
eeping 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 ex-
plore several different approaches to
making one that will work for you.
B RECEIVER-SYSTEM hardware, and
how it goes together to bring you direct-
Lrom-satellite reception in your awn
ome.

To order your copy:

Complete coupon and enclose it with
your check or money order for $6.00 U.S.
We will ship your reprint, postpaid in U.S.
and Canada within 6 weeks of receipt of
your order. All others add $4.00 for post-
age. New York State residents must add
48¢ sales tax.

r---—----------------—-———---------—---------—-—-----1

1

1 Radie-Elecironies
:Satellite TV Reprints

'45 East 17th Street

g New York, N.Y. 10003
|
i
i

1 | want

1 dents must add 48¢ sales tax. WE DO NOT BILL (City)

10/81 Please print

(Name)

(Street address)
L reprints (@ $6.00 U.S. each, post-
I paid. | haveenclosed$ _____ N.Y. State resi-

(State) (Zip) 1

ket L D L L L L T L L L T T pmpepp———

1861 H390L100

&



© RADIO-ELECTRONICS

Test our
low-priced
test equipment.

It measures
up to the best.

s

20104

2035A

We have an entire range of
test and measurement
instruments to meet all your
needs. High quality instruments
that give accurate performance.
And at our prices, they're a steal.
Sabtronics can sell at a low price
because, first, we refuse to join
everybody else in their high mark
ups. Second, our engineers design
high performance products to be
built at a low cost. Third, we sell
what we manufacture, directly to
you. And fourth, because we sell
so many instruments, we don’t
have to charge a high price to make
a profit.

NEW PRODUCTS

For more details use free information card
inside back cover.

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

To get our informative brochure, write
or call us. Sabtronics International
5709 N. 50th Street, Tampa, FL 33610
(813) 623-2631
Making Performance Affordable
btronics (5
sa iNTEF‘NATIGNAL% a

CASSETTE SEMINAR, Computers Understood,
is an introduction to computers that consists of
more than eight hours of lectures that are coordi-
nated with a comprehensive study manual. It is
composed of 10 learning modules, integrated
rather than presented as separate lectures, de-
signed for both managers and technical people.

CIRCLE 141 ON FREE INFORMATION CARD

Developed from the experience of leading consul-
tants and educators in the field, the material
reflects the state-of-the-art and is presented in a
usable rather than an academic manner. Com-
puters Understood is priced at $125.00.—Career
Enhancement Institute, 361 Virginia Street,
Crystal Lake, IL 60014.

SIGNAL TRACER, The Probe, is a low-cost signal
tracer designed to allow the field engineer to
trace analog or digital signals without direct con-
nection to the circuit. The Probe is entirely self-

CIRCLE 142 ON FREE INFORMATION CARD.

contained with a speaker output and is powered
by a 9-volt transistor battery. It is housed in a
high-impact plastic case (2 X 4 X 1 inches) and
weighs five ounces, including the battery. The
Probe is priced at $49.95.—Major Audio, 1119
Due West Avenue, Madison, TN 37115.

RAM-EXPANSION KIT, is a memory-expansion
kit that will upgrade any Atari 8K RAM board to
16K. It provides five times more program space in
high-resolution graphics and also allows access
to higher-resolution graphics (320 X 192). The kit
can be installed in minutes and includes all hard-
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ware and pictorial instructions. Supporting soft-
ware available includes graphics programs such
as Plot and Draw which generate graphics quickly
while saving data for incorporation into BASIC
program. Other software includes computer-
assisted instruction programs, child-education
programs, and video games. Suggested retail
price is $79.95.—Mosaic Electronics, P.O. Box
748, Oregon City, OR 97045.

CAR-STEREO SPEAKER, model LS-81, is de-
signed for compact cars. It has a 1-inch air-spring
tweeter, and a 4':-inch bass driver with a long-
throw voice coil, low mass-cone suspension and a
vented center pole. The LS-81 measures 77 X

CIRCLE 144 ON FREE INFORMATION CARD

5% Inches. Manufacturer’s specifications include
a frequency response of 80 to 20,000 Hz +3 dB,
and an impedance of 4 ohms. Suggested retail
price is $190 including mounts.—Epicure Prod-
ucts, Inc., 1 Charles St., Newburyport, MA
01950.

DISK CONTROLLER ADAPTER, the Doubler, is ¢
double-density adapter for the TRS-80 Model
computer that allows the user to store almos
four times more data on a five-inch disk—up tc
354 formatted kilobytes. The Doubler plugs intc




the controller-chip socket of the expansion inter-
face, with no circuit modifications necessary.
That system also comes with DBLDOS, a

RemoveVocals

WITH THE
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TRSDOS-compatible double-density operating
system, and a utility for converting TRSDOS, Per-
com 0S-80 and other single-density files and
programs into double-density format, and vice
versa. The data read/write rate of the Doubler is
twice as fast as single density read/write, and the
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% 2% inches, and it is priced at $22.00.—Platt
Luggage, Inc., 2301 South Prairie Avenue, Chica-
go, IL 60616.

SPEAKER, model MR II, offers three in-line, sol-
id-state super-tweeters performing in tandem
with four 5%-inch mid/low frequency drivers, all

A Electronics, Inc.

1020 W. Wilshire , Oklahoma City, OK 73114 - [405)843-9626

unit can read, write, and format either single or
double-density disks. Suggested retail price of
the entire system is $219.95.—Percom Data Co.,
211 N. Kirby, Garland, TX 75042.

ZIPPER TOOL CASES, models 650-ZT and 655-
ZT are oxford brown, compact, zipper, padded
tool cases for service requirements that demand
a full complement of small tools.

The model 650-2Tis 10 X 13 X 1'%z inches and
is priced at $21.00; the model 655-ZT is the same
as above, except that the dimensions are 10 X 13
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1 visaldmcO cardno.
‘Pa\lﬁ Electronics, dept. 10R, 1020W. Wilshire, Okla. City, OK73116
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1 D Rush my Vocal ZapperKit, $24.95 plus $3 postage |
| &handling enclosed. :
1 OIsend assembled Vocal Zapper, $3995 plus$3
1 postage & handling enclosed. 1
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INTERNATIONAL FM-2400CH

Portable « Solid State » Rechargeable Batteries

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-

cies of the receiver between 5 MHz
and 40 MHz.

Frequency stablhty o]
+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-

5% from

cies 25 to 1000 MHz

» Extended Range Covers 950
MHz Band

* Pin Diode Attenuator for Full

Range Coverage as Signal
rator

* Measures FM Deviation.

FM-2400CH (meter only)..... $690.49

RF crystals (with temperature
correction).........c.oene $28.89 ea.

RF crystals (less temperature

correction) ............ $21.92ea.
IF crystals ............. catalog price
Write for catalog

Sl

INTERNATIONAL CRYSTAL MFG. CO., INC.
10 North Lee Oklahoma City. Okda 73102
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An enclosure as

good as your idea.

You've turned a good idea into a piece of equipment—
now you need a good enclosure. Here's how PacTec

can help you with our versatile enclosures:

e Attractiveyet inexpensive. e Durable ABS construction.
e Many sizes, colors, accessories. ® Builtin

bosses and slots speed component
mounting. e Available off-the-shelf
from single unit to production
quantities. See them at your
PacTec Distributor. And ask
him for your free catalog.

PACNTEC...

subsidiary of La France Corp.
Enterprise and Executive Avenues
Philadelphia, PA 19153 (215) 365-8400
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tacing forward. Mounted in the rear of the enclo-
sure is a 15-inch passive radiator for tight
extended bass. This design produces full-range,
high-definition sound from classical to contem-
porary music, although the unit is half the size of
other speakers that offer equivalent perfor-
mance.

The model MR [l does not require equalization,
and offers wide (90° X< 60°) sound dispersion.
Frequency response is 46 Hz-20 kHz + 5dB. The
system Incorporates a coil-guard circuit to pro-
tect speakers from damage from overload; that
protective circuit resets automatically.

The model MR Ilis priced at $350.00.—GLI, a
division of Integrated Sound Systems, Inc., 29-50
Northern Blvd., Long Island City, NY 11101.

PRINTERS, models MT-80P and MT-80S, are
both in the MT-80 series of 125-character-per-
second, 80- and 132-column bidirectional print-
ers. They support the full upper case and lower
case 96-character ASCII set in three software-
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selectable fonts (5, 10, and 16.5 characters per
inch). The printers can handle up to three copies
plus the original. The 10-character-per-inch font
uses a 9 X 7 dot matrix.

These microprocessor-controlled printers con-

e Reduces Your Electric Bill

e Save As Much As 40% on cost of
operating Appliances & Machines

e Starts Raying For Itself as soon
as it's installed

e Eligible for 15% Energy Tax Credit

e Appliances & Machines run quieter
and cooler

e Protects Motors from Burn-out
e Simple Plug-in Installation
e Patented Solid State Electronics

Kit Makes Electricity Cheap

You'll be

a little richer
after building
one of these...

Cut the cost of operating motor driven ap-
pliances and machinery AS MUCH AS 40%

$29.%.

FACTORY WIRED $36.95

e High Capacity 120 Volt 15 AMP,
1 HP Motor Rating

e Compact 3" & 5" x 2" Package
e Easy Assembly

e Typical Applications
Swimming Pool Filters
Furnace and Attic Fans
Clothes and Dishwashers
Freezers
Air Conditioners
Saws
Grinders
Any AC Motor Driven Device

Advanced SPACE AGE Technology now makes possible the ONLY electronic kit
that PAYS FOR ITSELF and keeps on paying you a dividend by lowering your
electric bill.

POWER PHASER is a patented, solid state analog mini-computer that constantly
calculates the exact amount of power a motor requires to do work at any in-
stant and automatically adjusts voltage to this precise level. Energy consumption
is reduced, motor life is extended - MONEY IS SAVED.

PHONE ORDERS - Credit card or C.0.D. customers call 301-272-2860

Lincomm Corporation/Advanced Technology Systems
Dept. RE100/415 W. Bel Air Avenue, Aberdeen, Maryland 21001

Send Factory Wired POWER PHASER(S)-36.95 ea.
Send POWER PHASER KIT(S)-29.95 ea.

Check or Money Order enclosed
Charge to: Mastercard Visa
Card No. Expires i
Bank No. (Above your name Mastercard only)
PLEASE PRINT CLEARLY
NAME ADDRESS e
CITY STATE ZIP ix E
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tain a 240-character buffer, expandable to 3K in
1K increments. A comprehensive self-diagnostic
program is automatically run on power up. The
printers have no duty-cycle limitations. Life ex-
pectancy of the print heads is 100 million charac-
ters. The mean time between failure is 1,000,000
lines. The units weigh 22 pounds and measures
7.3 X 17.7 X 14.8 inches.

The pin-feed paper handling system can be
adjusted to accept fan-fold forms varying from
1.0 to 9.5 inches in width. Paper can be loaded
from the rear or bottom.

The model MT-80FP Centronics-compatible
parallel interface version is priced at $795.00 in
single quantities; the model MT-80S serial (RS-
232) version costs $895.00 for single units.—
Microtek, Inc., 9514 Chesapeak Dr., San Diego,
CA 92123,

SOFTWARE-DRIVEN INTERFACE, the Micro
Commander, connects a microcomputer to the
BSR X-10 system. It provides an easy, inexpen-
sive, and reliable way to control lights and appli-
ances (motors, TV, stereo, heaters, alarms, fans,
pumps, etc.) in a home or office using a micro-
computer. It is a direct interface to the AC line, so
there’'s no need to purchase the BSR command
console.
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The Micro Commander is priced at $59.95.—
Interface Technology, Inc., P.O. Box 383, Des
Plaines, IL 60018.

IO PROCESESO0R, model IOP, provides multi-
processor capability for Cromemco’s S-100 bus
microcomputer systems. It is a true single-card
computer with a fast Z80A microprocessor, 16K
bytes of RAM, and up to 32K bytes of PROM
capacity.

CIRCLE 150 ON FREE INFORMATION CARD

The model IOP can be used either alone or with
other /OP cards as a satellite processor on the
S-100 bus. It can also be used to interface the
5-100 bus processor and a set of peripherals.
The model IOPis self-contained, excepting exter-
nal power, making it an ideal choice for off-line
control of small-to medium-scale dedicated ap-
plications.

To the host processor, the model |IOP appears
as two output ports and two input ports. The base
address of those parts is switch-selectable. In
addition, it can interrupt the host processor and
supply a pre-programmed interrupt vector. A dai-
sy-chain connector is used for interrupt-priority.
The model IOP is priced at $695.00.—Cromem-
co, Inc., 280 Bernardo Ave., Mountain View, CA
94043. R-E
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COMMUNICATIONS CORNER

Computerization can improve radio communications...sometimes.

HERB FRIEDMAN, COMMUNICATIONS EDITOR

RADIO-ELECTRONICS

THE MARKETPLACE IS GOING COMPUTER-
crazy. The price of microprocessor IC’s
has fallen so low that a manufacturer
can put a ‘‘computer’’ into just about
any product without increasing its cost
very much. We’re now seeing com-
puterized automobiles, TV’s, stereos,
washing machines, microwave ovens
and blenders. Perhaps we’ll soon see a
computerized kitchen sink. But does
computerization really make something
better?

I mention all that because of two re-
cent experiences I had involving com-
puterized communications. In the first,
we see computerization making possible
a totally new concept that will greatly
expand mobile-telephone service. In
the other...well, I'll let you decide for
yourself, for one man’s poison is an-
other’s hobby.

Let’s start with new technology. A
friend asked me to find out about getting
a mobile telephone. I wouldn't exactly
say my inquiries produced howls of
laughter, but I can’t imagine how any-
one could keep a straight face while
telling me it might take months or years
on a waiting list to get a mobile phone,
and that, even after he finally had it, he
would be hard-pressed to find an open
channel when he needed it. In large
cities a single transmitter per frequency
blankets the entire area, and about two
dozen conversations is all that can be
handled at a time. A heavy rain, not to
mention a snowstorm, can cause enough
mobile-phone demand to tie up the en-
tire system for hours. But now, through
computerization, and the recently ap-

POSSIBLE FRINGE
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a FIG. 1
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proved cellular radio-system the num-
ber of simultaneous conversations that
can be handled can be increased twenty
times and more.

Instead of a single, powerful, trans-
mitter blanketing the city (Fig. 1-a), the
area is broken up into small *‘cells,’’ as
shown in Fig. 1-b. Each cell is ser-
viced by a low-power transmitter using
a frequency between 800-900 MHz;
transmission is essentially line-of-sight
with bounce (reflections) off buildings
that fill the **canyons’’ (the area between
the buildings).

As a vehicle moves from one cell to
another, a computer transfers the signal
to the transmitter in the next zone, or
the transmitter that will be most effective.
If the vehicle is still completely within
one zone, but for some reason a trans-
mitter in another zone is better for a
particular signal, the computer can
transfer the signal to that transmitter. If
there were a network of contiguous
cells. a vehicle could drive from one
end of the country to the other and main-
tain mobile-phone communications all the
way. Obviously, that is too much to ex-
pect right away, but rapid development
of a contiguous system in the heavily-
populated areas of the Northeast,
Southern California, and Ohio Valley is
not unreasonable to expect. In fact, the
FCC predicts that about 70 cities will
have cellular systems by the mid *80s.

Another advantage of the cellular
system is that it permits the use of
hand-held mobile phones, similar to the
hand-held transceivers used by radio
amateurs on the 2-, 1¥4- and 3 -meter

PATH OF
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bands. Right now, thousands of hams
can use a local repeater to access tele-
phones through their hand-held units,
generating the control and dialing sig-
nals with a Touch-Tone pad built into
the transceiver. Non-amateurs, how-
ever, cannot use the hand-held phone
because the service isn’t provided com-
mercially (at least not that I know of).
While the signal from a central tele-
phone-transmitter could be received on
a hand-held unit, the hand-held’s signal
couldn’t make it to the telephone-sys-
tem receiver unless the user were lo-
cated very near the antenna.

But in a cellular system—with its
many local transmitters (and receivers)
—it’s certainly conceivable that most,
if not all, hand-helds will be within
range of a computer-controlled trans-
mitter.

The cellular telephone system is only
possible because of the computer; the
computer can keep track not only of the
signal strengths of hundreds of signals,
but also of frequency availability. It is
even possible for the computer to allow
several interference-free conversations
on the same frequency between several
cells, if the signals come from an area
where they can use the transmitters in
two or more cells.

“English no got”

I recently got tired of fighting ten
layers of interference on 20-meter SSB
(Single Side-Band) so I moved down to
the CW (Morse code) segment of the
band. Somewhere under five layers of
atmospheric noise I heard this beautiful
“fist”” with a “Lake Erie swing” I
hadn’t heard since I was trying to get
my code speed up to 20 wpm for a Class
A ticket some 35 years ago. It was a
European station, and he was racking up
contact after contact for QSL’s (written
confirmations of contact). It must have
been a new ham on his first DX (long-
distance) opening, although I never did
find out for sure. After we went through
the usual pleasantries and requests for
QSL’s in a combination of Q-code and
international abbreviations, I com-
mented on his fist and ask if he was
using a side-swiper—an elaborate
mechanical key. His response was
“*English no got.”” The ham didn"
know English; he relied on internation.
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ally recognized codes—and got along
just great because that fist was like a
magnet for making contacts.

Shortly afterwards, I was called by a
ham who was sending CW like a
machine. What a fist! Every character
was a study in precision; every sentence
a work of art. At a precise 20 wpm I got
every detail of his rig, home, and family,
and a fast 73 (**best regards’’). Since I
like to say more than my name, loca-
tion, and the weather, I commented on
my recently worked European’s fist
and how that ham’s musical *“‘swing”’
compared to this machine-accurate
CW. After what seemed like an eternity,
a choppy, miserable, conglomeration of

one thing; he’s learning. But 15 wpm of
hash is too much of a strain for anyone.

I can see the value of a computerized
key for contests, and for a physically
handicapped ham who might have
problems using a straight key—but who
can enjoy the excitement and experience
of amateur radio through computerized
CW? Is there any real value to a com-
puterized key for everyday QSO’s? I'd
like to read the opinions of you brass-
pounders. Personally, I equate the
computerized key with the computerized
blender. Come to think of it, a com-
puterized blender may have more
value! R-E
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NEW IDEAS

Frequency-Counter Preamp

RADIO-ELECTRONICS

THIS EASY-TO-BUILD PREAMPLIFIER HAS
made a great deal of difference with my
frequency counter. Although my count-
er has a sensitivity of 25 mV, many sig-
nals from mixers, oscillators, and IF
strips were too weak to get a stable
readout on the counter. Some were so
weak that I could not get any reading at
all. By using the preamplifier with a
short length of shielded cable and chip
leads, signals that previously could not
generate a readout at all generated pre-

cise and stable readouts on the counter. |

With stronger signals, no direct con-
nection is necessary—just placing the
clip leads in the vicinity of the oscillator
circuit results in a stable pickup!

The whole preamplifier is made with
common junk-box parts and the physi-
cal layout is exactly as shown in the
schematic (Fig. 1). The preamplifier
and the battery fit inside a 2 X 2 X 4-
inch aluminum box; the input and out-
put cables enter from opposite sides of

INPUT 47pF

the box. The DPDT switch is used to
bypass the circuit when amplification is
not needed. And, of course, the LED
reminds you to turn it off.

The preamplifier can also be used for
many other purposes. For example, the
unit was also tested as a receiver pre-
amplifier and increased received signal
strength about 6 S’ units at 30 MHz.

I also built a line tap so that I could
measure the frequency directly at the
output of a transmitter. The entire cir-
cuit for that consists of two diodes, one
resistor and one capacitor, and is
housed in a metal box as shown in Fig.
2. The line tap simply picks off a low-
amplitude signal for measurement by
the frequency counter. The antenna is
still used as the load for the transmitter,

The line tap can be connected to
transmitters with an output power of
between | watt and 250 watts. Connect
the line tap as shown.

—John A. Crookshank
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NEW IDEAS

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

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

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

Title of Idea

Signature

Print Name Date

Street

City State ZIP

Mail your idea along with this coupon
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New York, NY 10003
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COMPUTER CORNER

An introduction to computer applications

LES SPINDLE *

COMPUTERS IN THE 80'S ARE INFILTRAT-
ing our everyday existence at a mind-
boggling pace. Whether you're an elec-
tronics whiz with an Einstein IQ or an
electronics student, the automation
blitz is making inroads into every facet
of your daily existence.

If during the course of a day you:
deposit a check at the bank; call direc-
tory assistance; use a credit card; find
your mailbox overflowing with junk
mail; time a meal in your microwave
oven, or go through the checkout stand
at your local market, your life is affected
by computer technology.

If you own, or work for, a small,
medium, or large business, chances are
that you work directly with computer
equipment in your office (or will be in
the near future).

And finally, the average consumer
will probably have a personal computer
in his or her home by the 1990’s. When
that happens, a computer. such as the
one shown in Fig. 1, will become im-
portant in shaping the user’s daily ac-
tivities.

Exactly what is this awesome device
we call a computer, what does it mean
to you, and how will it affect your life
in the years to come? In this column,
we hope to present a comprehensive
introduction to the microcomputer, its
burgeoning use for small business and
home applications, and the utilitarian,
scientific, economic, cultural, and so-
cial repercussions that will undoubtedly

follow.
The emphasis will be on home and

business applications, for those are the
areas that will most directly affect you
in the years to come. You will need a
working knowledge of the jargon,
equipment, applications, and elementary
technical concepts to cope with this
fast-moving phenomenon, as it charges
head-on into the mainstream of your
daily routine.

How has all of that managed to come
about so fast? A mere 25 years ago,
computer technology was a concept
that sounded about as futuristic as Tom
Swift and his incredible flying ma-
chine—1984 and beyond. Capabilities
that were feasible only for huge cor-
porations that could afford to pay mil-

*AssOCIATE EDITOR,
INTERFACE AGE MAGAZINE

lions of dollars are now available for
the average consumer at a cost of $10
or less.

The lightning-paced progress followed
the birth of one very important concept
in the mid-70s: large-scale integration
technology (LSI), wherein thousands
of electronic circuits were integrated
into a miniscule device only a fraction
of a square inch in size. That miniature
marvel, the microprocessor chip, is now
at the heart of modern computer tech-
nology, from an everyday kitchen ap-
pliance to a room-size piece of main-
frame equipment that transmits data to
thousands of terminals across the na-
tion. As the technology continues to
improve, the capabilities go up—and the
cost of producing them goes down. As
a result, the microprocessor is con-
tinually being adopted for more wide-
spread usage, increasing the efficiency
of human endeavors—f{rom the vitally
important to the mundane—from the
ridiculous to the sublime.

What does all this advancing tech-
nology hold for you? How can a micro-
computer make your business transac-
tions more efficient and economical?
There are hundreds of ways—the ma-
chines are having a profound impact on
virtually every industry and profession.
Legal, medical, retail sales, insurance,
stock market, publishing, and govern-
ment-agency operations depend on

computer technology for countless
recordkeeping, filing, and financial
functions. Computers are accomplish-
ing work faster, more efficiently. and
more inexpensively than humans could
ever hope to do.

A typical business system might in-
clude a CPU (central processing unit,
the actual *‘brains'’ of the computer);
about 48K of memory, mass storage on
one or more floppy disk drives (where
all recorded data is stored); a printer
(for data output), and a CRT terminal
with keyboard (for input). The price is
highly variable, depending upon the
number of floppy disk drives. the amount
of memory. the speed of the printer, and
the level of software support.

Many business systems are pre-
programmed to answer standard ques-
tions, such as what reports it has on file
in memory and what types of informa-
tion it can supply from other sources
(tapes, disks, etc.). That guide, or
menu, directs the user through a con-
cise summary of the program and what
it has to offer, serving as a step-by-step
instructor for the uninitiated. Generally,
each sub-topic is accompanied by a 3-
to S-digit code, which the user will then
re-enter for a more detailed menu of
the sub-topic, with further steps listed
for using that specific data.

Often, businesses will purchase pre-

continued on page 111
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McGraw-Hill's NATIONAL ELEC-
TRICAL CODE® HANDBOOK, 17/e.
By J.F. McPartland. 1,162 pp.,
1,096 illus. Bigger and better than
ever! This mammoth reference ex-
plains and clarifies the many com-

lex provisions of the current
1981) Code® to help you meet rules
exactly and pass inspections the
very first time.

456/933 Pub. Pr., $24.50 Club Pr., $18.95

ELECTRONICS ENGINEERING FOR
PROFESSIONAL ENGINEERS' EX-
AMINATIONS. By C. R. Hafer. 336
pp., more than 200 illus. Actually
two books in one—a quick prepara-
tion manual to help you pass your
P.E. exams on the first try and a
rich source of practical electronics
engineering information and
know-how.

254/303 Pub. Pr, $22.50 Club Pr,, $17.50

ELECTRONICS CIRCUITS NOTE
BOOK: Proven Deslgns for Sys-
tems Applications. By S. Weber,
Editor in Chief. 344 pp., illus. Con-
taining 268 ready-to-use or adapt
circuits—each a proven solu-
tion —this book brings you the best
of the best articles published in
Electronics' popular Designer's
Casebook section. Covers display
circuits, encoders and decoders,
filters, function generators, logic
and memory circuits, micro-
processors, and more.

192/448 Pub. Pr, $32.50 Club Pr., $25.50

OPTICAL FIBRE COMMUNICATION.
By Technical Staff of CSELT, 928
pp., 519 illus. Brings you a com-
plete worldwide overview of one of
today's most important technolo-
gies— from the basics to the high-
est technical levels currently pos-
sible. It's the first book to cover
both the theoretical and technolog-
ical aspects of optical fiber com-
munication as well as practical de-
sign, production, measurement,
installation, implementation, and
operation.

148/821 Pub. Pr, $39.50 Club Pr., $29.50

DESIGNING WITH FIELD-EFFECT
TRANSISTORS. By Siliconix, Inc.;
edited by A.D. Evans. 304 pp., 269
illus. Here's the full story of FETs
and FET applications. It presents
the necessary theory and a large
number of design examples for
such applications as amplifiers,
analog switches, voltage-con-
trolled resistors, constant-current
supplies, power switching, and ICs.
Geared to help you use FETs to max-
imum advantage.

574/499 Pub. Pr., $24.50 Club Pr., $18.50

THE ARCHITECTURE OF PIPE-
LINED COMPUTERS. By P.M.
Kogge. 352 pp., 180 illus. This
guide summarizes and explores the
state of the art in pipelining and
shows you how to solve practical
design problems. Discussions
range from logic design consid-
erations through the construction,
cascading, and control of pipelined
structures to the development of
programming techniques.

352/372 Pub. Pr, $27.95 Club Pr., $21.95

BUY ONE of these

great professional books énd

GET ONE FREE

when you join McGraw-Hill's
Electronics and Control Engineers'
(values up t0$69.50)

Book Club

Choose any one of
Club discount, and
as your gift free-of-charge

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D.
F. Stout; edited by M. Kaufman.
434 pp., 223 illus. Compact, con-
cise, highly concentrated, and con-
taining a storehouse of informa-
tion, this one-stop volume will help
you quickly solve any op amp circuit
problem!

617/97X Pub. Pr, $34.50 Club Pr., $25.50

MODERN ELECTRONIC CIRCUITS
REFERENCE MANUAL. By J. Mar-
kus. 1,264 pp., 3,666 circuit dia-
grams. This 103-chapter guide
means you can speed up the pro-
duction of new electronic devices
with ease and thereby lower your
production costs. Complete with
values of components and sugges-
tions for revisions, plus the original
source of each circuit in case you
want additional performance or
construction details.

404/461 Pub. Pr, $49.50 Club Pr., $38.50

OPTOELECTRONICS/FIBER-OPTICS
APPLICATIONS MANUAL. By Ap-
plications Engineering Staff of
Hewlett-Packard Optoelectronics
Division. 2nd Ed., 400 pp., 448 il-
lus., outsized 8% x 11 format.
Nearly doubled in size in this sec-
ond edition, this handy source has
the data and know-how you need to
design circuits, specify compo-
nents, and solve problems in opto-
electronics engineering. To save
you time, it's organized by product
types and special functions, and
each chapter is self-contained.

286/06X Pub. Pr., $27.50 Club Pr., $21.50

these books at the special

select any other ;
wben yW mrou.

ELECTRONICS DESIGNERS' HAND-
BOOK, 2/e. Edited by L. J. Giaco-
letto. 2,344 pp., 1,686 illus. Now
doubled in size and with 90% of its
material new, this famous classic
(first edition by Landee, Davis, Al-
brecht) has been thoroughly re-
vised and updated to give you not
only the how and the why of all your
design work but also the how much
of every design step you take!

231/494 Pub. Pr, $69.50 Club Pr., $51.50

ELECTRONIC FILTER DESIGN
HANDBOOK.By A, B. Williams. 576
pp., 408 illus. The book is orga-
nized so that you can start from
practically any set of requirements
and follow a sequence of clearly
outlined steps and design filters
ranging from simple networks to
very complex configurations. Each
design technique isillustrated with
step-by-step examples and is ac-
companied by a wealth of applica-
ble schematics, graphs, and tables
of normalized numerical values.

704/309 Pub. Pr, $32.50 Club Pr., $25.50



BIT-SLICE MICROPROCESSOR DE-
SIGN. By J. Mick and J. Brick. 320
pp., 230 illus. Allin one place—the
crucial infcrmationgycu've been
needing about the 2900 family of
bit-slice microprocessor compo-
nents! A remarkable “first,” this
book designs riEht before your eyes
not just one but two complete
16-bit machines!

417/814 Pub. Pr, $24.00 Club Pr., $14.50

DIGITAL HARDWARE DESIGN By J.
B. Peatman. 428 pp., over 400 il-
lus. Taking you beyond the micro-
computer, this guide re-examines
traditional techniques and focuses
maintainability asa key goal, on the
design of circuitrr too fast for the
microcomputer alone, and on de-
signing for usefulness. |t covers ev-
erything from algorithmic state
machines to separately clocked
circuits—with scores of examples.
491/321 Pub. Pr., $31.95 Club Pr., $24.95

HANDBOOK OF ELECTRONICS
CALCULATIONS FOR ENGINEERS
AND TECHNICIANS. Edited by M.
Kaufman and A. H. Seidman. 653
pp., 725 illus. This first com-
prehensive tool of its kind includes
hundreds of worked-out problems
in analog and digital circuits. In-
cludes more than 700 diagrams,
curves, tables, and graphs.

333/920 Pub. Pr, $27.50 Club Pr., $21.00

INTRODUCTION TO THE THEORY
AND DESIGN OF ACTIVE FILTERS.
Bg L. P. Huelsman and P. E. Allen.
430 pp., illus. Once you add active
filter design to your repertory of
specialties, you'll possess a skill
that's in great demand today.
Here's one of the best texts we
know on the theory, design, appli-
cation, and evaluation of modern
active filters and the various tech-
niques used today.

308/543 Pub. Pr, $28.50 Club Pr., $21.50

USER'S GUIDEBOOK OF DIGITAL
CMOS INTEGRATED CIRCUITS. By
E.R. Hnatek. 339 pp., 245 illus.
Providing the first comprehensive
overview, this practical guide cov-
ers CMOS logic performance
characteristics and selected cir-
cuit applications, data conversion
and telecommunication circuits,
CMOS memories, and commer-
cially available CMOS micro-
processors.

280/678 Pub. Pr., $24.50 Club Pr., $18.50

INTRODUCTION TO RADAR SYS-
TEMS, 2/e. By M. |. Skolnik. 698
pp., 244 illus. This new edition of a
widely used text on radar from the
systems engineer's point of view
brings you full discussions of the
many major changes that have oc-
curred in the field recently.

§79/091 Pub. Pr., $38.50 Club Pr., $30.50
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ELECTRONIC COMMUNICATION,
4/e. By R. L. Shrader. 801 pp., 870
illus. This thoroughly updated edi-
tion offers all the theory and fun-
damentals you need to prepare
yourself for the FCC commercial
and amateur grade license exami-
nations—and pass them the first
time!

571/503 Pub. Pr, $21.95 Club Pr., $16.95

PRINTED CIRCUITS HANDBOOK,
2/e. By C. F. Coombs, Jr. 256 pp.,
327 illus. Blueprints every impor-
tant phase of printed circuitry.
Provides the information you need
to establish a production facility
and controlthe processes. Avirtual
encyclopedia in the field, five
major sections cover engineering,
fabrication, assembly, soldering,
and testing.

126/089 Pub. Pr, $38.50 Club Pr, $28.95

STANDARD HANDBOOK FOR
ELECTRICAL ENGINEERS, 11/e. By
D. G, Finkand H. Beaty. 2,448 pp.,
1,414 jflus. Today's most widely
used source of electrical engineer-
ing information and data serves
you as no other single work when
you need detailed, timely, and reli-
able facts and how-to on the gener-
ation, transmission, distribution,
control, conversion, and applica-
tion of electric power.

209/74X Pub. Pr,, $53.95 Club Pr., $44.95
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DIGITAL FILTERS. By A. Antoniou.
021171 Pub. Pr., $32.95 Club Pr., 524.95
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MICROCOMPUTER-BASED DESIGN.
B; 1. Peatman.
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PUTERS/SYSTEM DESIGN. By Texas
Instruments Learning Center & En-
Eineering Staff.
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ENGINEERING MATHEMATICS
HANDBOOK, 2/e. By J. J. Tuma.
654/298 Pub. Pr., $28.50 Club Pr, $21.95

RADIO HANDBOOK, 21/e. By W. Orr.
712/630 Pub. Pr, $21.50 Club Pr., $16.60

TRANSFORMER AND INDUCTOR
DESIGN HANDBOOK. By W. T.
McLyman.

186/755 Pub. Pr, $35.00 Club Pr., $26.50

CRYSTAL OSCILLATOR DESIGN AND
TEMPERATURE COMPENSATION.
By M. E. Frerking.

Te4/873  Pub. Pr, $18.95 Club Pr., $14.95

MICROELECTRONICS. By J. Mill-
man.
423/21X  Pub. Pr, $31.95 Club Pr., $24.50

ELECTRONICS DICTIONARY, 4/e. By
J. Markus.

404/313 Pub. Pr, 529.85 Club Pr., 522.50
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and return it by the date specified. You will have at least 10 days to decide.
If, because of late mail delivery of the Bulletin you should receive a book
vou do not want, just return it at the Club's expense.

This order subject to acceptance by MeGraw-Hill. All
prices subject to change without notice. Offer good
only to new members. A postage and handling charge
is added to all shipments E33483

As a Club member, you agree only to the purchase of four books
lincluding vour first selection) over a two-year period.
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< 186l HIEOLDO

-h



SERVICE CLINIC

If you're stumped, try using your sweep generator.

JACK DARR, SERVICE EDITOR

RADIO-ELECTRONICS

ELECTRONICS HAS ALWAYS HAD ITS
share of fads. Perhaps *‘fad’” isn't the
best word, for most of them were really
bursts of enthusiasm over some new
piece of equipment or technique that
improved the state-of-the-art. Good
examples of that are VTVM's, signal
tracers. and sweep-alignment genera-
tors.

Frankly speaking, early sweep-align-
ment setups were a mess. There were
leads going everywhere and most of
them were hot! If you touched any-
thing the curve changed. They weren't
easy to use, but it was possible. Com-
pare that with the modern sweep gen-
erators that need just three connections
to the TV chassis (input, output, and
ground) and that automatically add
markers to the curve at critical fre-
quencies after the generator has swept
through the IF. Today's generators
even provide bias supplies.

Sweep generators can be used for
things other than alignment; you can
get a lot of information by simply hook-
ing up a sweep generator and looking at
the IF response curve. [ used to do that
in the days before television to diagnose
odd problems in 4- and 5-tube radios.
(The technique itself is fairly old; it just
got a bit more complicated when TV
came along.)

If everything in the radio’s IF was
working properly, the curve on the os-
cilloscope would look like a haystack,
as shown in Fig. 1. If the scope showed
a curve like the one in Fig. 2, it meant
that the radio had a tendency toward
regeneration—the radio would whistle
as it tuned across a station. The prob-
lem was often caused by a bad filter
capacitor. Once that capacitor was
changed. the curve—and the radio’s
operation—returned to normal.

F =\

FIG. 1

FIG. 2

The same technique can be used to
diagnose the cause of an odd symptom

in a television set. You don’t have to
make any adjustments (at least not right
away)—just hook up a sweep generator
and a scope. Switch on the four critical
markers—41.25 MHz (sound-carrier
trap), 42.17 MHz (color-carrier IF),
45.75 MHz (video-carrier IF), and
47.25 (adjacent-sound trap), then look
at the curve.

45.75
VIDED

47.25
ADJ. SOUND
TRAP

41.25
SOUND CARRIER TRAP

FIG. 3

FIG. 4

The curve you see should be similar
to the one shown in Fig. 3: all the
markers should appear exactly where
shown and the curve should be shaped
more or less like a haystack, although
there may be a slight dip across the
top. If that is what you see, you can
eliminate the question of IF alignment

as the cause of the problem.

But what if the curve indicates that
the problem does lie in the IF? The in-
formation that the curve gives you can
make finding and fixing the problem
relatively simple. For example, say the
problem is weak video and the IF curve
looks like the one in Fig. 4. Notice that
the 45.75-MHz marker is not where it
should be but instead is almost at the
curve's baseline. That indicates that
the video IF is off frequency, reducing
the amplitude of the video signal. Peak-
ing the adjustment for this IF frequency
should restore the curve to its correct
shape and the set to proper operation.

% N

FIG. 5

Figure 5 shows the IF-response
curve when the color-carrier IF is out
of alignment. Like the example in Fig.
4. the marker is near the baseline in-
stead of halfway up the side of the
“‘haystack’ as it should be. Again,
peaking the adjustment for the fre-
quency should restore everything to
normal. If you have *‘herringbones’” in
your picture, check the 41.25 sound-
carrier trap. If the carrier frequency is
not squarely in the notch as shown in
Fig. 3, too much sound signal is getting
through and causing the oscillation that
forms the pattern you see on the
screen.

Let's take a closer look at the traps.
The purpose of those tuned circuits is
to get rid of any frequencies that are
outside of the IF amplifier’s passband.
But if the circuits are out of alignment,
the traps themselves can be the cause
of your problems.

The 41.25- and 47.25-MHz markers
should sit in notches at the baseline.
All traps make a notch or dip in an IF-
response curve and those are no excep-
tion. If the 41.25-MHz trap, for instance,

-



is set too high, it will pull down the left
side of the curve and lower the color
carrier. To correct this problem, tune
the trap until the notch is at the base-
line as shown in Fig. 3, and the 41.25
sound-carrier marker sits squarely in
that notch. The lower-frequency traps
not shown in Fig. 3 can also cause
problems. If you move the 3.58-MHz
trap too far, for instance, it can get
over into the bandpass-amplifier out-
put curve and cause some real prob-
lems.

Using the sweep generator does not
mean that you will have to align the IF,
but hooking the generator up and look-
ing at what's going on can be a great
help if you're lost. At worst, using your
sweep generator can eliminate the IF
as a source of your trouble—and
eliminating anything as a source of
trouble can only help. After all, that’s
the servicing ‘‘game’’—eliminating all
possible sources of trouble until you
find the one that's to blame. R-E

SERVICE
QUESTIONS

O00O0PS!

In the May 1981 issue of Radio-Elec-
tronics I mentioned World-Wide Sys-

tems as a source for Broadmoor parts.
The only problem, according to Ken
Greenberg of Skokie, IL, is that some-
how the last digit of the address got
lost. The correct address for World-
Wide Systems is 3424 W. Touhy Ave.,
Chicago, IL 60645.

THERMAL PROBLEMS

This RCA CTC-53 had an odd prob-
lem. When the brightness was turned
down, the picture would shrink about
two inches at the top and bottom, and
the vertical and horizontal would go
out of sync. Also a vertical line of
white dots that pulsated about a half-
second apart would appear directly in
the middle of the screen. The cause of
all that turned out to be R40, a 220,000-
ohm, .-watt resistor; it had gone way
down in value. That resistor is close to
the 6GHS8 horizontal oscillator tube,
and heat could be the reason behind
the change’in value. I replaced the re-
sistor with a l-watt type and left the
leads long enough to get it away from
the tube.

Thanks to John Conti, of Texas City,
TX for that one.

HEIGHT PROBLEM SOLVED
I had only a little deflection on this
Magnavox T995. You gave me a few
things to check, for which I thank you.

The problem turned out to be LI, a
vertical “‘output choke,'’ that had gone
down from its normal 7.3 ohms to less
than 5 ohms. That choke operates at
near its rated value and overheating
may have caused some of it’s turns to

short out.
Thanks to Leroy Dahm of Waukegan,

IL for that one.

TOUCHY AGC

This 12-inch Sylvania black and
white set had an odd problem: raster,
but no picture or sound. If the AGC pot
was adjusted you would get a fair pic-
ture, but the AGC had to be reset each
time you changed the channel. You
suggested several tests, including
checking the emitter voltages in the IF
stages. Sure enough, I found that Q200—
the Ist video IF—had an open base-
emitter junction. Replaced Q200, reset
the AGC pot, and now the set’s doing
just fine. Many thanks!—Leslie Crum-
baker, Needham, MA

MORE ON ELECTROLYTICS

Some time ago I did a Clinic on the
electrolytic capacitors found in the
cathode circuit of vertical-output tubes
in color sets. Bill Stiles, CET. of Hills-
boro, MO has found a situation that
I've never run into. It concerns C6 and
C7 on the convergence board in an

" The world of
electronics
gee-wizardr

=
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e

32-pages of test instruments — from the
latest digital multimeters to the famous
EICO scopes. Securily systems. Auto-
motive and hobbyist products. Kits and
assembled. EICO quality. EICO value.
For FREE catalog, check reader service
card or send 50¢ for first class mail.
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“Ouyr little vise is on

Model 350 The PANAVISE
Multi Purpose Work Center

108 New South Road
Hicksville, N.Y. 11801

Look for your Christmas gift in each Model 350 box.

PANAVISE PRODUCTS, INC.
2850 E. 29th ST., LONG BEACH, CA 90806
(213) 595-7621
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Admiral 12H1073 chassis (Sams 1054
and 1186). Capacitor C6 is a big one
and is fairly easy to see, but C7 (50 uF,
10 volts) is one of the little plastic-
cased ones: it looks like a tubular paper
capacitor. Bill says that if C6 is good,
but C7 is open, you get a severe loss of
vertical sweep at the bottom  of the
screen. and misconvergence. The capa-
citor in the set he had measured only 3

F. A new capacitor cured the prob-
lem.

PULSING RASTER AND SOUND

The raster and sound on this Admiral
4M10C pulse. In fact, there is no raster at
all except for a small dot or streak that
pulses. | have B+ voltages on all of the
fuses. This is a weird one.—T.D., Bellevue,
OH

I remembered a service note that I
saw on that chassis some time ago.
What you have is a shutdown problem;
the chassis is designed so that the high-
voltage shutdown circuit will make the
raster and sound pulse.

Try putting a Variac on the set and
monitoring the B+ supply to the hori-
zontal output. Bring up the line voltage
slowly until the regulated DC voltage
output is what it'is supposed to be.
Check to see if the set now works. If it
does. you have a problem in the DC
voltage-regulator circuit: its output is

EQUIPMENT REPORTS

continied from page 33

tions varying between | millivolt and 1
volt—again depending on the range in
use. Current (both AC and DC) can be
measured on two ranges: 20 milliamps
and 200 milliamps full-scale. Resolu-
tions of 10 and 100 microvolts re-
spectively are claimed. Resistance is
measured over five ranges from 200 to
200.000 ohms full-scale with a maxi-
mum open-circuit voltage of 1.5 volts
on the 200-ohm range and 0.65 volt on
the others. The open-circuit voltage on
the low-power resistance ranges is 0.4
volt. as previously mentioned. Resolu-
tion varies from 0.1 to 1000 ohms de-
pending on the range in use.

The model EZ-6100 requires two
**AA-size cells; their expected life is
300 hours. There is no provision for
AC operation. While the instruction
booklet does not contain a schematic,
parts list, or troubleshooting hints, it
does do a very good job of explaining
how to use the meter.

In our tests we found that the unit
was as accurate as the manufacturer
claimed. In addition, we found it
to be very handy to use. especially in
the field. The Model EZ 6100 sells for
$142.00, about the same as many meters

too high. R-E | with fewer features. R-E
SATELLITE TY ANTENNA
continued from page 50
FREE! STRING
NEW CATALOG OF
HARD-TO-FIND

PRECISION TOOLS

Jensen’s new catalog is

packed with more than 2000
quality items. Your single source
for hard-to-find precision tools
used by electronic technicians,
scientists, engineers, schools, in-
strument mechanics, laboratories
and government agencies. This
popular catalog also contains
Jensen’s world-famous line of
more than 40 tool kits. Send for
your free copy todayl

JENSEN TOOLS INC.

1230 SOUTh PRIEST DRIVE
TEMPE, ARIZONA 85281

CIRCLE 28 ON FREE INFORMATION CARD

LE b P I M |
FIG. 32—TWO STRINGS, installed after align-
ment as shown, make it easy to detect any
warps in the reflector surface.

have one rear leg uneven with respect to
the other. That causes a *‘twist’’ in the
frame, and therefore, in the reflector

PARTS LIST—FEED HORN

Galvanized sheet metal

PVC pipe, 5-inch diameter, 10 inches long

PVC pipe, 8-inch diameter, 12 inches long.

Miscellaneous: Soft spacers or pads (see
text), hardware, etc.

The following are available from McCul-
lough Satellite Systems, PO Box 57, High-
way 62-East, Salem, AR 72576: The 12-
foot 8-Ball Satellite Television Antenna
Kit, $750. Includes everything except
staples and concrete for mounting base.
Frame is 12 % 1%-inch angle iron with all
pleces cut to fit and drilled. One coat of
primer applied. All % x 2 and % X 3 red-
wood strips. Aluminum screen is 0.011-
inch diameter wire In a "/16-inch mesh.
Add $60.00 for heavy-duty mesh, $50.00
for extra bracing and $100.00 for galvanized
frame.

The heavy mesh (0.025 inch diameter
wire, Ya-inch mesh) is about 212 times as
heavy as the regular mesh and will with-
stand abuse by halil, ice, etc. much better
than the regular mesh. The extra bracing
is necessary if you plan to move the an-
tenna about. It makes the framework very
rigid.

The 12-foot 8-Ball with galvanized
frame, heavy mesh and extra bracingis a
commercial-grade antenna named "'Octa-
sphere” and is available for $1195.00.
Feed horn (fits LNA with WR-229 input):
Sheet metal with brass flange, $40.00;
Aluminum $60.00 RG-213 cable (loss 25
dB/100 feet at 4 GHz), $0.50 per foot. FM-
8 cable (loss 13 dB/100 feet at 4 gHz),
$0.60 per foot. Avantek 120° LNA (50 dB
gain) $690.00 including DC block; $650.00
without DC block. All prices are FOB,
Salem, AR.

surface. One way to check for a twist is
to look at the antenna from the side and
see if all the vertical ribs are parallel,
or take an inclinometer and check each
of the three middle vertical ribs. They
should all have the same tilt angle.

Another, and perhaps the most ac-
curate, way of making sure that the an-
tenna retains its shape after it is aligned
with the radius wire is to criss-cross a
pair of strings as shown in Fig. 32. The
strings must be installed after alignment,
but before the antenna is moved. In-
stall the strings from the top-right to the
bottom-left corners, and from the top-
left to the bottom-right corners. Adjust
the strings as necessary so that they
Just touch at their centers. When you
move the antenna, any twist will be ap-
parent and can be quickly corrected by
placing shims under one leg until the
strings again just touch.

That wraps up our look at the 8-Ball.
If you want a more complete picture on
what satellite TV is all about, refer to
the series of articles on this subject by
Bob Cooper that appeared in previous
issues of Radio-Electronics. If you would
like to order a reprint of that series, see
page 95. R-E



COMPUTER CORNER
continued from page 103

assembled and tested systems that
have been designed specifically for
specialized needs. Those are called
turnkey systems—all you have to do is
turn on the machine and it’s up and
running. Of course, the more work you
do in assembling your own system, the
less you'll have to pay in initial costs—
or, later, for outside consultation by
professional systems analysts, who
examine a client's needs, then devise
an efficient hardware and software
combination for him.

There are thousands of business-
software packages available, with soft-
ware companies offering new releases
every day. Among the most popular
offerings are accounts-receivable pro-
grams. A good A/R package can be one
of the most cost-justified packages for
a business—often paying for itself in
less than a year.

Some typical functions of an A/R
package include: summaries of general
ledger accounts; keeping track of un-
paid invoices and reports; on-line in-
quiry (a user may easily inquire about
the status of an account and receive an
immediate answer); categorizing bill-
ing cycles for individual customers...
and the list goes on.

Another important business applica-
tion—it has created a revolution in the
publishing field alone—is word process-
ing. Just as the typewriter replaced the
hand-written word and made the pro-
duction of memos, letters, and manu-
scripts thousands of times more efficient
and economical, the word processor is
now multiplying that level of efficiency
thousands of times over again.

A typical word-processing system
might include a desk-top display and
electronic modules; a typewriter-like
keyboard; a printer, and removable
disk storage. When a letter or manu-
script is typed, a copy is placed in the
memory. The copy contains all the cor-
rections and modifications the user
makes, so when the letter is finished, it
comes out perfectly. If an error does
slip by, there’s no need to retype the
whole letter, since it is kept in storage
and can be fed into the memory again.
Days. even weeks, later that same
letter can be corrected by stopping at
the point where the error occurred and
keying in the correction.

Letters, words, and paragraphs can
be moved around, deleted, or revised
in seconds. A secretary can save at
least half the time of typing a manu-
script, in comparison to using a tradi-
tional typewriter.

There are a multitude of considera-
tions in selecting a word processor.
The important approach to selection,
as with all other computer equipment,

is to examine your individual word-
processing needs, then go out in search
of equipment that includes the features
that best satisfy those specifications.

There are countless other business
applications possible: inventory con-
trol; mass mailing; payroll; accounts
receivable; job cost and work-flow
analysis; general ledger; timecard rec-
ords; filing; accounts payable; tax
accounting; medical-monitoring func-
tions, etc.

The micro is obviously destined to
become an integral part of the office of
the future, as more and more small
businesses discover that micros are now
not only affordable to them, but essen-
tial to keep up with the competition.

The average consumer is gradually
making similar discoveries about the
micro in the home. The hobbyist era of
the home-computer buff is expanding
to make way for the home computer as
a practical tool—no longer just a rec-
reational diversion.

A typical home system would be pre-
built and tested before sale, and would
include a keyboard for input and a TV
screen for output. Rather than a disk
system, which is more expensive, per-
sonal systems most often employ a
cassette tape recorder for storage of
program data.

Prices range from about $300 up to
$2,000. Although it may seem as if
computers that inexpensive couldn’t
do much more than provide entertain-
ment, they do have the capacity to solve
problems and accept various types of
programs.

Some practical home applications
include: financial recordkeeping;
monitoring of heating, lighting and
cooling systems; travel planning;
kitchen inventory;  stock-market
analysis; mailing lists, and tax com-
putation. Beyond all that, of course,
are the entertainment aspects of home
software, reaching their ultimate ver-
satility with the latest in videocassette,
videodisc, and videotext technology.

But the ultimate impact of home
computing has even more profound
implications. Data base telecommuni-
cations networks, such as MicroNet
and the Source, make it possible for
home users not only to communicate
with each other in a CB-radio type
pastime, but also to share programs
and miscellaneous useful data. Data is
transmitted from terminal to terminal
via telephone lines for subscribers to
the service. Not only can users share
data with one another, but they can
also access a growing list of powerful
data bases with everything on file from
Congressional records to the latest
news as well as history.

Next time we'll take a look at several
microcomputer systems, weighing the
pros and cons of each , to aid a potential
buyer in making a choice. R-E
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JOIN THE PAK!

Send for our Free catalog and become a
member of our exclusive Pak. Our

members receive Poly Paks’

exciting catalog several

times a year. We offer:

Penny Sales, Free

Premiums and Low,

Low Prices on a wide variety of

Electronic Products such as Computer Periph-
erals, Integrated Circuits, Speakers, Audio
Equipment, Rechargeable Batteries, Solar Prod-
ucts, Semiconductors, and much, much more!
Take advantage of our 25 years as America’s
foremost Supplier of discount electronics.
RUSH ME YOUR FREEDISCOUNTCATALOG!
NAME:
ADDRESS:
CITY:
STATE: ZIP:

CLIP AND MAIL COUPON TODAY TO:

POLY PAKS, INC.
P.0. Box 842, RA10

(617) 245- 3828 )
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Vital protection
for PC Boards

Be safe. Desolder PC components
with Endeco irons. Get proper HEAT
TO MELT and strong VACUUM
ACTION TO LIFT solder and cool
both PC board and component
without damage.

These PC components replaced fast
| with Endeco desoldering or solder-
ing tools.

Ee@®inle

Endeco professional features include
safety light that denotes high, low
and off on switch models, SS con-
struction for long life, light weight
and balance for easy use.

Contact your distributor for Endeco
desoldering and soldering irons, kits
and equipment—or write us today

Enterprise Development Corp.
5127 East 65th Street
Indianapolis, IN 46220
Phone: (317) 251-1231
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market center

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser-
vices). $1.65 per word prepaid (no charge for zip code) . . . MINIMUM 15 WORDS. 5% discount
for 6 Issues, 10% for 12 issues within one year, if prepaid.

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.00 per word

prepaid . . . no minimum.

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at
10¢ per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.0. BOX
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER-
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month
preceding the date of the issue (i.e., August issue closes May 26). When normal closing date falls on
Saturday, Sunday, or a holiday, issue closes on preceding working day.

BUSINESS OPPORTUNITIES

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business—withoutinvestment. Write: BUSINESS-
ES, 92-R, Brighton 11th, Brooklyn, NY 11235

$700 per month earnings possible filling out
income tax forms at home or tax office during tax
season. We show you how. Simple, quickly
learned. Details mailed free. No salesmen. Hurry.
Big demand. FEDERATED TAX, 2015 Montrose,
Chicago, IL 60618

EDUCATION & INSTRUCTION

CB RADIO

EINSTEIN superseded! Freel 408 Vermont, Day-
tona 32018

UNIVERSITY degrees by maill Bachelors, Mas-
ters, Ph'D’'s . . . Free revealing details. COUN-
SELING, Box 317-RE10, Tustin, CA 92680

ATTENTION
ELECTRONIC TECHNICIANS

Highly Effective Home Study BSEE Degree Pro-

gram for Experienced Electronic Technicians

LM, Our New Advanced Placement Program granfs
Credit for previous Schooling & Professional Ex-

perience. Advance Rapidlyl Our 35th Yearl

FREE DESCRIPTIVE LITERATURE!
Cook's Institute of Electronics Engineering
. DESK 15, P.O. BOX 20345, JACKSON, MS 39209

Government Surplus
ELECTRONICS |

LOW AS 2¢ ON DOLLAR!
Amplifiers $2.30!! Two-Way Radios $5.40!! Thou: |
sands of items! Most comprehensive Buyer's |
Guide avallable, tells how, where to buy, Start
receiving FREE logs lor all Govt Surplus |
Sales in your area! Plus—Wholesale Discount|
Source Guide. $9.95 ppd. Moneyback Guarantee.,

COMMAND HG-3 ., Custom House POB-28348, San Francizco. CA 94128

GET more CB channels and range! Frequency
expanders, boosters, speech processors, inter-
ference filters, VOX, how-to books, plans. Cata-
log $2. CB CITY, Box 31500RE, Phoenix, AZ
85046

PROJECTION TV . . . Make $200.00+ per eve-
ning assembling projectors . . . Easy . . . Re-
sults equal to $2,500 projectors . . . Your total
cost less than $15.00 . . . Plans, lens & dealer's
information $14.00 . . . lllustrated information
free . . . MACROCOMGBX, Washington Cross-
ing, PA 18977. Credit card orders 24 hours. (215)
736-2880.

REEL TO REEL TAPE

WANTED

SUBMINIATURE cameras urgently wanted by
collector. Premium prices paid. Write: SUBMINS,
Box 1500, Cos Cob, CT 06807

ADDRESSERS—mailers—homeworkers
needed! 50 firms listed, rush 50 cents, addressed
envelope. BONNIE NIEUWENDAAL, P.O. Box
23432, Tampa, FL 33623

e, g

REMOVES VOCAL FROM MOST STEREO DISCS

The Thompson Vocal Eliminator can actually remove most or
virtually all of a solo vocalist from a standard stereo record and yet
leave most of the background music untouched! Not an equalizer! We
can prove it works over the phone. Write or call for a 24 page

brochure and demo record.
R. P.O, Box 338, Stone Mountain,
9.

Write to: LT Sound, Dept.
A 30086, Phone (404) 493-1258 COST: $295.00

for $1.65 per word (minimum 15 words) to:

( ) Plans/Kits
( ) Education/Instruction

To run your own classified ad, put one word on each of the lines below and send this form along with your check

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 (

)( ) For Sale
Special Category: $10

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

1 2 3 L] 5
6 7 8 9 10
11 12 13 14 15
16 17 18 19 20
21 22 23 24 25
26 27 28 29 30
31 32 33 34 35

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

| Earn up to $600 a Week & More!

2

OPEN reel tape—mostly Ampex, used once,
unspliced, (unboxed) 7 1800 or 2400'—50 reels
for $60.00 (postpaid) 3600° 10'%"” reels $2.00
each. Sample reel $1.50. AUDIO TAPES, Box
9584-G, Alexandria, VA 22304

RAM/EAROM

2708—$3.45; 2716—$5.95; 2732—$14.95; 4116
(200 ns)—$1.95; Add $2 postage. BAILEY, 6731
Vistadelsol, Huntington Beach, CA 92647

FOR SALE

PRINTED circuit boards: Your artwork, quick
delivery, reasonable. Quantity discounts. ATLAS
c::R(::iUITs. Box 892, Lincolnton, NC 28092 (704)
735-3943

RF power transistors—tubes—special parts for
“ham"” linears. MRF454 $17.00, MRF455A
$14.00, 8950 $9.00, 6LF6 $5.50, catalog and
cross-reference help available. COD—Visa/MC.
WESTCOM 1320 Grand, San Marcos, CA 92069.
(714) 744-0728

COMPLETE line of microwave television con-
verters and accessories to suit your needs. Con-
verters have a one year warranty backed by a 3
year reputation. Call or write for complete specifi-
cations and pricing. Dealer inquiries invited.
TRITON MARKETING, 1933 Rockaway Parkway,
Brooklyn, NY 11236 (212) 531-9004

Be an FCC LICENSED

Electronic Technician &

No costly school — The Original FCC Tests:
Answers exam manual that prepares you al
home flor FCC General Radiotelephone License,
Naewly revised multiple-cholce exams cover all
areas tested on the actual FCC Govi exam!
No previous experience required. $12.95 post-
paid. Maneyback Guarantee

commarip §
; PRODUCTIONS £
Dept.E  P.0.Box 26348, San Francisco, CA 94126

NOSTALGIA crystal radio. Expertly handcrafted.
Traditional style. Assembled and tested. Write for
information. BOB RYAN, P.O. Box 3039, Ana-
heim, CA 92803

SCANNER monitor accessories—kits and facto-
ry assembled. Free catalog. CAPRL ELECTRON-
ICS, Route 1R, Canon, GA 30520

MICROWAVE receiver system. Write: “Dealers
Wanted,” Dept. RE, POB 440668, Aurora, CO
80044, (303) 620-9736

RECONDITIONED test equipment. $1.00 for cat-
alog—JAMES WALTER TEST EQUIPMENT,
2697 Nickel, San Pablo, CA 94806

2150 megahertz downconverters $99.95 up, as-
sembled. Details for SASE. GW ELECTRONICS,
POB 688, Greenwood, IN 46142

CHEMICALS, apparatus, project books, wide se-
lection. Catalog $1.00 send to: PIONEER Ltd.
Ind, 14a Hughey St., Nashua, NH 03060

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
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| Sales Carp. 1981 IC MASTER =
Name 1 Ig&%%‘&d“g"é’,i?s‘ii'chn‘.i‘lﬁ:&“r’;iiﬁiﬁ“
I ~ 50000 10 Dovices Listed (15,000
et I ((STOPe COMPARE® SAVE ) |:&wzsicni o ..,
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COMPUTER SUPPORT CENTER CMOS

CD4001BE 18 CD4040 B4 CD4108BE  1.59
MICROPROCESSOR EPROM'S SO b SANBE % e 'H
B, fsss CHIP SETS T Sl
/0. 4OMHZ 218 gga5 cpy 5.95 6800 CPU 465 (C27081KxB450ns $ 398 s # ? IS B
' CD40098 | CD40468 T4 CD4515| 54
I o i s Al ro L 2L 8 3039 1l 795 6802CPU 695  C2718/TMB2518 (intel version)  § 6.9 CD4010BE 39 CDAOMTHE 89  CDAsjesE 78
ey 25 MH: 545 280-510/2 25 MHz 22.45 B0BOA CPU 3.95 6808 CPU 645 18K 450NS Single 5V Supply CD40118 .18 CD40498 £ CD4519BE .52
SIS Mz S, z 2. 8085 CPU 560 6309 CPU  19.95 CD4012BE .18 DOSOBE 32  Cl 56
30A- 0MHz 765 Z80A-SI0/2 A0MHz 2185  gyex 845 £310 265 TMS52532(T | Pin Out) $19.85 CD40138 29 CD40518 79 CDA522BE .78
§0-CTC 25MHz 545 ZB0-SI0/9 25 MHz 1685 goy> 185 6820 588 32K (4096 x B) 450 ns CD4014BE (56 CD40%2BE 79 CDAS26BE 125
10 e 1 S0 S TRORRKUR A0 e 2L o4 e 345 6921 285  C2732(Intel version) $18.75 CD4015BE .58 CD4Q53BE 78 CD4S27BE 1.59
5o-DM, z 15 z 11 8216 1.65 6845 1745 32K (4096 x 8) 450 ns CD4016BE .32 BE .89 CD452g 12
B0A-DMA 4.0 MHz 2295 ZBOA-DART 4.0 MHz 1485 8224 295 B85S0 285 ™ $89.00 ggu |;g .58 ggl%g AR CD4521 B4
52564 . 401 52 4 24 G453 84
MOS MEMORIES Dae ol 1o 285 gaK (8K x B) 450 ns CD40198E 43 CD4089BE 18  CDSI0BE S0
MOS Static RAM's 8251 440 B502CPU 745 ~ CDi0aIBE &7 CDAOTIBE a4 15
an No. Price 8253 6.5 B504 CPU 7.85 - CD40221 i ] CD4072BE .19 CD4555 58
10135 |K (256 x 4) 350NS 22 PIN 385 8255 4.40 8505 CPU 785 o) CD4023) 0 CD4073BE .24 58
102-25  |K (IK x 1) 250NS 16 PIN 125 8257 .95 6520 572 z CD4024 T CO4O07S5BE 24  CDASS1BE 1.80
211145 [K (256 x 4) 450NS 18 PIN 265 8250 .95 6522 7.95 S CD4025 20 CDMO76BE 84  CD4zs2 &8
2112-35 |K (256 x 4) 350NS 18 PIN 2.65 7o 745 B432 10.85 CD4026B 1.45 CDa078B 24 CD4584 A2
114 Low Power 4K (1024 x 4) 300NS 295  g748 20.00 6551 10.95 CD4027BE 42 1 18 COAS35BE .79
7 4K (4K x 1) 55NS 895 8755 28.00 c 200NS) $16.4 0z 4 CD40B2BE" .18 D4
Lp 4K (4K x 1) TONS 745 16K STATIC RAM { )$16.45 Couw9BE 69 CouB38E M4 doosTPC
UART’s PROM'S TLMM3D16:9 10K (2K x B GUONS) CD4033BE 167 CDioosBE &8 doierpe 1.
Y51013A Specialsgs 745288 188 256 bit, 16 PIN 16K MOS DYNAMIC RAM'S (16 PIN) s CDIOIBE 8  digIRC .
0 Khz Single 5V Suppl e 745188 188 256 bit, 16 PIN 411620 (200NS) $ 285 CD4035BE .69 CD4104BE 238  40175PC .
9 IKQEYMOS RAM 934271825129 275 1K, 16PIN 4116-30 (300NS) Ceramic = Special§ 2.25 :
93417/825128 275 1K 16PIN 4K MOS DYNAMIC RAM's
101 1K (256 x 4) 450NS 22 PIN Low Power 288  93446/7621 495 2K 18 PIN TM54060-30 Special$ 265 LINEAR IC’S
4K CMOS RAM 93436/7620 495 2K, 16 PIN 4K (4K % 1) 300NS 22 PIN
6504 4K (4K x 1) S50NS 18 PIN 110MW et 830 Ak uaRi 16K CMOS STATIC RAM Special | LM301ANS .32 LM741CN-8 .28
8514 4K (1K x 4) 450NS 18 PIN 110MW S84  hresimssial 1708 AK. 24 PN 6116 16K (2K x 8] 150NS 16 PIN  $2400 | LM3O7N8 20 LM747CN-14 50
SHIFT REGISTERS ; 251857128  17.95 BK, 18 PIN 64K MOS DYNAMIC RAM EvERE e el G
4030 (TOS5) dual 512 bit 298 7454787132 1984 8K, 24 PIN 4184 64K (B4K x 1) 200NS 18PIN 52400 | FMERaY 158 [MISANSE A8 LMi48aN14 84 7
404A (TO-5) single 1024 blt 298  825191/7138 78.00 16K, 24 PIN 4164 B4K (B4K « 1) 150NS 16 PIN  §20.95 (M310HC 1.49 LM‘-55N~B ‘25 LM1489N-14 84 )
gg;c"c ;'fgl‘ MHz ;;g LM311CH 79 LMB5S6N.14 .52 LM1495CN-14 1.95
e Fadl 348 SINGLE BOARD COMPUTERS LM311N-8 48 LMS67CN-8 .84 LM1496CN.14 136
ECL RAM ROCKWELL AIM 65 , LMABCH 148 LmracH 299 Cmasuee ' 1he
0410ADC/HMZ106 7.95 RB6502 based microcomputer system with full mz_ou keyboard. Alp_nnnumen: 20 character LM323K 465 LM723CH 72 LM3081DC 156
56 x 1 bit fully decoded 15NS 16 pin display and alphanumeric 20 column thermal printer 1K RAM. Price: $445.00 ngzm 48 LM723CN-14 48 LM3403N-14 85
CLOCK CHIP SYNERTEK SYM 1 LM339N A8 L[M725CN8 112 LM3524PC 2585
ASM5832RS Powerful 8502 8-bit microprocessor 6 digit HEX LED display. Single 5V power requirement. | NET26N 129 LM73ICN-14 135 LM390ON 48
NET28N 385 LM733CN-14 168 LMA136N-14 88
Aicroprocessor Real-time Clock/Calendar 1295 Price: $245.00 SNTB47TTNF  1.88 LM741CH 50 ULN2003AN .84

TTL — STANDARD, SCHOTTKY AND LOW POWER SCHOTTKY

OON 22 7438N .36 74104N 64 T7415ON 152 T4197N .72 74SOSN 4B 74S5153N .96 74S2B0N 198 T4LS26N .39 7ALSI09N 38 T4LSI7ON 158 74LS250N 1.29 TALSITEN 64
DIN 22 T440N 22 TAOTAN .44 T4180N .48 T74198N 139 74S08N A48 74S15TN 96 T4S283N 295 T74LS2TN .29 T4LS112N 36 TALS173N .58 TALS260N .89 T4LS3ITTN 1.25
02N 24 7442N 44 T4109N 44 T4161AN B4 T4199N 139 74S08N .50 745158N 96 T4S200N 585 T4LSION .18 74LS122N 48 T4LSITAN .38 T4LS2B6N .36 74LSITEN 99
DAN 24  T448N B4 TA110N A5  T4182N B8 T4221N B8 TASION .48 74S161N 285 74S373N 298 T4LSI2N 29 74LS123N 50 TALS17SN .38 TALS27IN 1.19 T4LS3ITON 1.09
04N .24 744N B4 T411IN 5B T41B3AN B4 T4246N 138 T4S11IN .48 745162N 370 74SITAN 298 T4LSITN .20 7T4LS125N 44 TALS1BIN 1.98 T4LS275N 395 74ALSION 98
D5N .24 T7447AN 85 T4116N 120 74164N B4  T424TN 124 T4515N 48 74S183N 354 TAS38IN 585 TALSIEN 20 TALS126N 44 TALS1BON 445 T4LS5279N 48 T4LS39IN 98
DEN .38 T450N 22 TA120N 125 T41B5N B4 T4251N T8 TAS20N A8 T4S1BEN 4,45 T4S412N 288 TALS42N 44 TALSIA2N 52 TALS190N .72 T4LS2BON 1,98 74LS395N 119
DTN .38 T7451N 29 T4121N 48  T41BEN B8 T4250N 1.89 T4SION .36 TASIEON 4,45 T454TIN 645 TALSATN 68 T4LS133N 88 TALS19IN .72 T4LS2BIN .78 TALS44TN 37
DBN 24 7453N 20 TA122N 52 T41TON 1.08 74273N 199 T74S32N .64 T4S1TAN 98 T45472N 845 T4LS4BN .99 TALS136N .42 T74LS192N B4 TALS200N .72 T4LS480N 1.88
DON .24 7454N 20 74123N 48 T4172N 495 T4276N 98 74S37TN B9 74S175N 96 T45474N 9,85 T4LSS5IN 21 74LS13BN 48 74LS193N B4 T4LS293IN .38  74LS630N8S.
10N 24 7472N 38 T4125N 48  T417AN .78 T4278N 238 74S38N 89 T4S1B1N 295 T4S476N 595 74LSS4N 21 74LS139N 48 74LS194N B4 TALS298N .88 T4LSEEON B4
12N .36 7473N .36 74126AN 48 T4ITAN 58  74279N .50 T4S4ON .30 74S1B2N  1.60 TALSSSN .24 T74LS145N 1.08 74LS196N .88  74LS299N 250 T4LSG70N 1.64
13N 39 T474N 36 T412BN B4 T417S5N 58 T4283N B8 74551N 4B T4S18ON 4.45 TALSOON .17 74LS73N .32 74LS147N 1.96 74LS197N B8 74LS320N 2.75
14N 39 7475N 39 T4132N 45 TAITEN T8 T4283N T2 TASTAN 58 T45184N 188 T4LSOIN .17 T4LSTAN 32 TALS14BN 1.36 TALS2ZIN .89 T74LS3I2IN 385 P
16N .36 747N 38 T4138N 52 T41TBN 1.08 T4298N B4 74585 198 745195N 1.88 T4LSO2N .22 TALSTSN .35 TALS151N .42 T4LS240N B9 TALS322N 4.85 1 TTL DATA [
1TH .36 T74B3AN 48 T4141N B4  THITON 108 T4351N 220 74588 72 T74S201N 585 74LSOIN 22 74LSTEN .38 T74LS153N .35 7ALS241N B8 T4LS32IN 4.95 BOOK WITH i
20N .20 T4B4AN 136 T4142N 288 T41BON .75 T4385AN .58 74S5112N .72 TAS225N 495 T4LSO4N .22 TALSTBN .29 74LS155N .67 T4LS242N .89 T4LS324N 2.50 lSUFPLEMEHT [ ]
22N .38  74B5N 66 T4143N 344 T4IB2N B2 T4386N B9 T4S114N 1.29 T4S240N 295 7T4LSOSN 22 T4 B9 TALS156N .72 74LS24IN B8 TALS34BN 2.65 l"TMC P |
23N 35 7486N 39 741N 344 7418AN 236 7ABTAN 58 74S5124N 286 74S24IN 295 TALSOBN .17 74LSBSN 84 TALSISTN 4B 74LS244N 89 74LS3SIN 135 J gL COmRele o
25N .32 74B0AN .32 T4145N 67 T41B5N 238 TA3GBAN .58 74S132N 1.24 T4S244N 295 74LSOON .24 T4LSBEN .38 74LS1S8N .48 TALS245N 1.65 74LS3S3IN 1.65 | Iuduiﬂ L
26N .30 T491AN 42 T414TN 124 T4190N 68 T4300N 86 745133N 48 T45251N 1,18 74LS1ON .19 TALSOON .38 TALS160N .68 TALS24TN T8 TALS3IE2N ] L"sc H an Id [
27N 32 T7492AN 38 T414BN 89  T4191N B8  T4303N 129 T4S5134N 54 T45253N 195 TALS1IN .24 TALS9IN B9 T4ALS16IN .58 TALS248N 1.09 T4LS3ESN ; \; ‘.In 1
28N .42 7483AN .38 74150N 125 74192N 68 TAS135N 1.20 745257N  1.08 T74LS12N .24 T4LSO2ZN .48 74LS182N .72 74LS249N .96 T4LS3EEN IALg"m ons. g
30N 22 T4D4AN B8 T415IN 42 T4193N B4 T N .36 745138N .96 745258N 1.08 74LS13N .25 74LSG3N .30 74LS16IN .58 74LS251N .54 74LS3&TN L. n‘?ﬁmu 1
32N .30 T495AN 54 7415IN 36 T4194N .64 74S02N .38 74S13ON .96 T4S260N 98 74LS14N 39 74LSO5N .48 74LS164N .58 74LS253M .54 74LS3sBN .52 BLcC i
33N .38 T406N 58 T4154N 129 T4195N 48 T74S03N 38 74S140N .74 TAS27TAN 15.85 TALS20N .18 T4ALS9G6N .56 T4LS165N B9 TALS25TN .56 74LS3ITIN 1.25 | $8.
3TN .38 ;49;4}4 :g ;:12?: g T4186N T8 T4S04N A4 T4S151N .99 T745275N 1585 T4LS21IN .18 T4LS10TN .36 74LS166N 1.64 T4LS258N 56 TALSITAN 1.25 Immmmmmm
41 . .

Bi-Fet OP AMPS Dual in Line

VLED'S 3 DL1416 25.00 | CloeD 34 SCR 5amp 400v TO-220 | TLOBICP .72 Low Power Low Profile
LED 200 T-1 3mm Red .09 4 digh, 16 segment alphanumeric display 16" h TIC44 2 SCR 06 amp 30V TO92 | TLOG2CP .99 Dual Low Power
LED 211 T-1 3mm Green 19 TICA7 A2 SCR 06 amp 200V TO92 § TLOBACN 195 Quad Low Power IC Sockets
LED 212 T-1 3mm Yellow 14 ISOLATORS TIC116B 7 SCR 8 amp 200V T0-220 § TLOTICP .54 Low Noise
LED 220 7-1 3/4 5mm Red 11 ILD74 Dual Opto Isolator 1500V 129 | TIC116D @ SCR B8 amp 400V TO-220 § TLO72CP .88 Dual Low Noise
LED 222 T-1 3/4 5mm Graen i .24 1LQ74 Quad Opto Isolator 1500V 395 | TIC126B 100 SCR 12 amp 200V TO-220 § TLOT4CN 189 Quad Low Noise t !
LED 224 T-1 3/4 5mm Yellow 16 LCT6 Dual Opto Isclator 1500V 129 | TIC126D 118 SCR 12 amp 400V TO-220 y TLOBICP 42 J-Fet Input i 22 Pins
MCT2 Opto Coupler 1500V 54 I TIC218B .99 Triac 6 amp 200V TO-220 g TLOB2CP .85 Dual J-Fet Input 14 Pins 11 24 Pins .23
DISPLAYS TIL111 Opto Coupler 1500 V 54 | TIC216D 89 Triac 6 amp 400V TO-220 3 TLOBACN 158 Quad J-Fet input 16 Pins .13 28 Pins 27
FND 357 375" Common Cathode .99 4N26  Opto [solator 2500V |1 54 | TIC226D 108 Triac 8amp 400V TO-220 § TL495CN 495 Switch Voit. Reg. 25mA 18 Pins 17 40Pins 39
FND 500 500" Common Cathode .99 4N33  Optolsolator 1500V Il 85 | TIC2¥%D 139 Triac 12 amp 400V TO-220 g TL497ACN 298 Switch Voll. Reg. 500mA 20 Pi s '
FND 507 500" Common Anode % y TIC2460 145 Triac 16 amp 400V TO220 § TL430CLP 89 Adj Shunt Volt. Reg ins .19 gauAnoy

MAIL ORDERS SHOULD BE SENT TO

U.S.A. 133 Flanders Road, Westboro. Massachusetts. 01581
Telephone orders & inquiries (617) 366-0500

CANADA & FOREIGN 237 Hymus Blvd., Pointe-Claire, (Mtl.), Quebec, CanadaH9R-5C7

Foreign customers please remit payment on an international bank draft or inter-
national postal money order payable in U.S. dollars

Prices are in U.S. dollars. Minimum order $10.00

Add $3.00 to cover postage & handling VISA AND MASTERCARD ACCEPTED

CIRCLE 58 ON FREE INFORMATION CARD



)2.60

Minimum order of 10

Horizontal Output
Transistor

MCM, one of the nation’s top Japanese semiconductor importers also has a warehouse full of

popular TV & Stereo replacement items ready to ship UPS anywhere in the U.S. Just call either
toll-free hotline for immediate delivery.

PART #:

2SAT47A
A909
A1075
A1106
B555
B618
B688 2.60
B706A 6.40
C458 .30
C867A 4.80
Cc1114 4.40

10-29
$ 5.40
8.60
4.95
4.00
4.20
2.30

PART #:
2SC1116
C1172B
C1306
C2581
D386A 1.40
D425 3.20
D478 .90
AN214Q 2.10
BUY69A 4.40
DM98 7.40
GH3F 1.40

10-29
$ 3.80
3.60
1.45
4.00

PART #:
HA1342
LA1365
LM4558
M51515
MRF455
SG613
STK0050 7.40
TA7205 1.80
TIP31C .90
UPC1025 2.10
2N3055 1.20
2SK30A 50

10-29
$ 2.70
2.00
1.90
4.00
17.80
7.40

CATV Parts and Accessories

—at low, low MCM Prices.

F59 TVTA TVI

Connector Matching Transformer Interference Filter

+ For use with 59-U + UHFIVHF/FM 75-300 + Reduces inter-
Cable Ohm matching ference caused by

+ Ferrule included transformer autoignition, CB’s,

+~ "F" Type input, 300 neon signs, etc.
Ohm twinlead + Connects between
output set & antenna

Get the whole
MCM Parts-Saving
Story.

Order today and
get our 64 page
catalog free!

each each
15 (100 or more) 18c[10-991

SPL-702 JB-2

ach ach each ach
55c?105-um 650[81-*; 65ct10-upa 80°f‘1-;»
JB-300

UHF/VHF/FM Splitter

~ 750hm
+ Three way splitter
w/F59 connector

Deluxe Coaxial Switch

+ AIB switch for CATV,
MATV, MDS, STV &
VCR applications

+~ Double backed tape
included for easy
installation

Coaxial Switch

+» Quick selection from
TV antenna & cable
to VCR or other
sources

» 2-Input, slide type A/IB
switch for CATV,
MATV, MDS, STV &
VCR applications

+
180w 109 ST%% 0w %8%%9 |%2%0uw  52%9 RIS NI o o s
8
g CALL OUR TOLL-FREE LINES TODAY FOR IMMEDIATE DELIVERY !
o
=
2
d‘ Ohio Watts Line ELECTRONIC PARTS National Watts Line
2 858 Congress Park Drive, Centerville, Ohio 45459
114 CIRCLE 76 ON FREE INFORMATION CARD



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

160 teletypes, 140 PABX's. Best offer over $50.
200 telephone powerplants. Offer over $3. (608)
582-4124

PICTURE tube rebuilding equipment— we sell
and buy new and used equipment. Free training.
ATOL TELEVISION, 6425 Irving Park, Chicago, IL
60634, Phone 312-545-6667

HAM-AD-FEST, WA40SR's electronic buy, sell,
trade. 12 issues, $3.00. 24 issues, $5.00. Free ad
(20 word limit, extras $.10) with subscription.
DEPT. RE, Box 973, Mobile, AL 36601

POLICE fire scanners, scanner crystals, anten-
nas, radar detectors. HPR, Box 19224, Denver,
CO 80219

ANALOG delay, audio, and music synthesizer
IC’s plus more! Free flyer. PGS Electronics, P.O.
Box T35B, Terre Haute, IN 47808

TELEPHONE or office bugged? Latest detection
equipment finds out fast. Free literature. CLIF-
TON, Box 220-M, Miami, FL 33168

FREE speaker catalog! Woofers, mids, tweeters,
hardware, crossovers, grille cloth, pldns, kits,
information, much more. Discount prices. UNI-
VERSAL SOUND, Dept. RE, 2253 Ringling Blvd.,
Sarasota, FL 33577, (813) 953-5363

BUGGING, wiretapping, lock-picking, investi-
gative sciences, etc. A treasury of secret infor-
mation and incredible books. Free brochures:
MENTOR, Dept, Z, 135-53 Northern Boulevard,
Flushing, NY 11354

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON-
ICS, Box B2-F, Skokie, IL 60077

WRITE FOR

MCcGEE’S
MR & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tol: 4 (816) 842 5092
1901 MCGEE STREET KANSAS CITY, MO. 64108

MICROWAVE TV SYSTEM

@ Precision 257 Parabolic Antenna

SYSTEM 20

® One Year Warranty

® Completely Built and Tested
DATASERVICECO. i
3110 Evelyn Street

BUILD 8085 ll'li\.lupl AE aid for
learning microprocessor hardware and soft-
ware. No PROM's required. Complete schema-
tics plus parts list, test program listings, oper-
ating instructions, and design ideas for easy
system expansion. Send $5.00 to NEVTRONICS,
P.0O. Box 3879, St. Louis, MO 63122

FREE KIT Catalog

FUNCTION GENERATOR KIT $59.95
Auto-Ranging Cap-meter kit $79.95

contains
TEST &
EXPERI -

Phone 415- 447 -3433

Write or Phone for FREE CATALOG. MENTER'S

EQUIP

Average I 'minute Saturday call is 21¢,

SCIENTIFIC INSTRUMENTS
DAGE BOX 1054R LIVERMORE CA 94550

Roseville, MN 55113 o
612-636-0469 i

HIGHLY

PROFITABLE ONE'MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-
quired, sales handled by professionals. ldeal
home business. Write today for facts!
Postcard will do. Barta-RE-R, Box 248,
Walnut Creek, CA 94597.

BLAZING NEW TRAILS IN
ELECTRONICS SINCE 1949

TEKTRONIX and HP oscilloscopes $200. BDG
plug-in’s $20. (714) 985-9967

ELECTRONIC portable air cleaners eliminate
99% pollen, smoke, dust. Free catalogue. LEC-
TRONIC SALES, 3338 Rollingwood Drive, Wood-
bridge, VA 22192

“TOP secret” Registry U.S. Government Fre-
quencies! 4th Edition! 120 Pages! 50,000 latest
scanner listings: FBI, Secret Service, FCC, Cus-
toms, military, etc. $9.95 + $1 first class mailing.
?%%SHESEAHCH. Box 56-RE, Commack, NY

SAVE! Calculator repairs. Most failures fixed by
hobbyist. Troubleshooting/repair guide. $3.75. 12
Sandalwood Rd., Dept. R9, P.O. Box C-5525, So.
Burlington, VT 05401

SAMS, complete set through 2025 with seven
heavy duty cabinets, excellent condition
$4,250.00, plus complete TV shop of nearly new
test equipment at bargain prices. Phone 918-690-
3393 or write: 5480 S. Waco, Aurora, CO 80015

RECORDS-tapes! Discounts to 73%; all labels; no
purchase obligations; newsletter; discount divi-
dend certificates; 100% guarantees. Free details.
DISCOUNT MUSIC CLUB, 650 Main Street, PO
Box 2000, Dept. 3-1081, New Rochelle, NY
10801

FANOMN COUNEN CORRCNATION 13300 San Femondo Masnn Divd
Metsion Hils, Colfomio 91045 © (2131 3852531

PLANS & KITS

AUTOMOTIVE electronics! Complete catalog, re-
placement ignitions, voltage regulators, digital
accessories, alarms, chargers, inverters, mileage
aids, test equipment, also many kits. Send-$3.00-
(refundable) AUTOMOTIVE, 1435 Exchange,
Richardson, TX 75081

SUBSCRIPTION TV plans: 2300 MHz microwave
downconverter plus another bonus system,
both for $10.00. Parts and kits available for both
systems, MC/VISA accepted on parts pur-
chases. Negative ion generator, 3-chip tele-
phone memory dialer (Touch-Tone, stores 32
numbers), plans $4.00 each. Send SASE for
more information. COLLINS ELECTRONICS,
Box 6424, San Bernardino, CA 92412

2300 microwave television downconverter kits
$38.50. SASE for catalog of kits and parts. SMP,
P.O. Box 1241, Vienna, VA 22180

PRINTED circuit boards with running water!
Technological breakthrough. Precise reproduc-
tion. Ideal for beginners. Free info. COVAL, Dept.
RE10, 2706 Kirby, Champaign, IL 61820

MICROWAVE television aduutlon manuall How

publicatuon explores

downconverters: $16.25. Information pnckago

on microwave and other exciting television
oducts: $2.00. ABEX, P.O. Box 26601-RM, San
rancisco, CA 94126

PCB. 15¢ sq-in. Free drilling. Satisfaction guaran-
teed. INTERNATIONAL ENTERPRISE, 6452 Ha-
zel Circle, Simi Valley, CA 93063

ELECTRONIC catalog. Over 4,500 items. Parts &
components. Everything needed by the hobbyist
or technician. $2.00 postage & handling, refunda-
ble with first $15.00 order. (Foreign $4.00 U.S.
funds). T&M ELECTRONICS, 472 East Main
Street, Patchogue, NY 11772 (516) 289-2520

i asE ELECTRONIC
_Er ORGAN KITS
BT 3-4 Manuals
*’f.;“-'-"‘-— THEATER and CLASSICAL
Refundable Parts

Waurlitzer reproductions  Brochure $2.00  Catalog $1.50
DEVTRONIX ORGANS, INC., Dept 60

6101 WAREHOUSE WAY, SACRAMENTO, CA 958268

FREE catalog of electronic designs. Radio, au-
dio, telephone, self defense & surveillance. PET-
ER-SCHMITT ENTERPRISES, # 131, Box 07071,
Milwaukee, WI 53207

BUILD low cost, quality parabolic TVRO satellite
dish. Plans $5.00. HARDEN AND ASSOCIATES,
Box 187, Manteo, NC 27954

CUlPUTER MA-

RKET C

ENTE

COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8") $55.00. 1 1/2" by 1 column
(15/8") $82.50. 2" by 1 column (1 5/8”) $110.00. All ads must be prepaid. Send order and remittances to Com-
puter Market Center, Radio-Electronics Magazine, 200 Park Avenue South, New York, New York, 10003.

Address telephone inquiries to 212-777-6400. Frequency rates are available.

BUY THIS SPACE
$55.00 puts your ad in this
space in front of 197,223 active
Radio-Electronics readers. To
ﬂace your ad write Computer

arket Center, Radio-Elec-
tronics, 200 Park Avenue
South, New York, New Yark
10003 or call 212-777-6400.

Thanks to you,
it works.
For all of us.

United Way

RETAILERS

An ad for your computer
store in this space in
Radio-Electronics COM-
PUTER MARKET CEN-
TER puts you in touch
with our computer audi-
ence. They use micro-
computer equipment for
both  business and
hobby interests. For
further details call 212-
777-6400.

TEXAS
Y FR
USED COMPUTER TERMINALS, P’“ 0"'
PRINTERS, MODEMS, SUR- o
PLUS ELECTRONIC PARTS.
CATALOG $1.00
RONDURE COMPANY
THE COMPUTER ROOM
2522 BUTLER STREET
DALLAS, TEXAS 75235
Qﬁrl.rumr:.ary
SUPPORT
MARCH Tl stiock s At
OF DIMES | [BuyUS.Savings Bonds.

1861 H380.L00

1

-
L]



* 20% *
DISCOUNT
COUPON

Bring this COUPON into one of our stores or
mail to our Mail Order address shown below

and receive a 20% DISCOUNT
on purchases from this page of $50.00 or more.

Offer EXPIRES on November 15, 1981

NAME .
ADDRESS
1 city

ZIP

. STATE

PHONE NO

HITACHI SCOPES

SAVE 90%. Build your own micro or minicomput-
er. Free details. DIGATEK CORPORATION, Suite
E, 2723 West Butler Drive, Phoenix, AZ 85021

DECODE Morse and RTTY signals off the air with
our Morse-A-Word or RTTY Reader. Morse-A-
Keyer keyboard also available. Quality kits or
factory wired. Call or write for details. MICRO-
CRAFT, Box 513R, Thiensville, Wl 53092 (414)
241-8144

PRINTED circuit boards from sketch or artwork.
Kit projects. Free details. DANOCINTHS INC.,
Box 261, Westland, MI 48185

PRINTED circuit boards 20¢ per square inch!
Predrilled! Your sketch or artwork. For hobbyist,
small lots. Free information. INNOVATIVE IN-
STRUMENTS, 170 W. Elza, Hazel Park, M|
48030

MINIFM MIC

Compact size, only 2"x1"x34". Transmit
to FM radio B8-108 MHz Exceptional
audio quality. Transmits stable signal up
to BOO it Complete kit incl. case, battery
& instructions. Only $13.95. Assembled
$18.95 Add $1.55 S&H ea. Send 18¢
stamp lor brochure

S,E. Corp,, Box 16968-R

Temple Terrace, F1 33687

© FREQUENCY COUNTER 35MHz

L’_ one © CAPACITANCE METER 1pF to 999KuF
in

kit & SQUARE WAVE GEN. 1Hz to 99KHz~

© OHMMETER - 3.58MHz Xtal

Decimal Placement-Be AMAZED —Build it

- Regulated PS-Five
8" Readouts-Low cost TTL Circuits-Automatic

for

$50 or less. | Purchase the plans, etched P.C.
board 4-3/4" by 6-3/4''and front panel decal

for $15.29| BAGNALL ELECTRONICS,

179 May Street, Fairfield, Conn. 06430 2" Kit

15MHz 15MHz 30MHz
SINGLE TRACE DUAL TRACE SINGLE TRACE
ol
S
5' CAT 5" CAT
SIGMAL DELAY
with PROBE with 2 PROBES I P atoe
v-1518 v-1528 !
$570.00 $735.00 $745.00
30MHz 7MHz
DUAL TRACE S.7. PORTABLE
1| mV SENS WAVEFORM
5 POA CAT MONITOR / OSC
SIGNAL DELAY Single Trace, 10mV,
with 2 X-10 PROBES {58 3.5" CRT
V-3028 . w/Bat. Pack & Probe
V-0598
$995.00 | ° S1960 00
SMALL SIZE NTSC 50MHz 100MHz
WAVEFORM 3rd TRACE 3rd B 4th TRACE
TRIGGER VIEW TRIGGER VIEW
MONITDR 6" S0 CRT 6" S0 CAT
AC/DC OPERATION 5 na/div — 1 mV/div | Zns/div — .5mV/div
ioas V-5508 V-1080
$1350.00 |cALL FOR PRICE | CALL FOR PRICE

PALOMAR—pride—exclusive repair facility.
Factory trained technicians—all work guaran-
teed. PALOMAR/PRIDE ELECTRONICS, 1320
Grand, San Marcos, CA 92069 (714) 744-0720

AUDIO kits. Equalizer—twelve bands/channel
$100; 24, $225; noise reducer/expander, $110;
LED meter, $42; see R-E cover stories 5/78, 3/81,
2/80, or send stamp for catalog. 8585, 912R
Knobcone, Loveland, CO 80537

PROJECTION TV. . . Convert your TV to project
7 foot picture. Results equal to $2,500 projector.
Total cost less than $20.00. Plans & lens $16.00.
lllustrated information free. Credit card orders—
24 hours. (215) 736-3979. MACROCOMGB,
Washington Crossing, PA 18977

MICROWAVE TV super performing downcon-
verter kit special $55.00 + $1.50 shipping. Com-
plete kit systems from $144.95 to $194.95. Free
catalog. LAB-TRONICS, P.O. Box 171RE, Rog-
ers, MN 55374

HUNTINGTON’S
DISEASE

NATIONAL
HUNTINGTON’S DISEASE
ASSOCIATION

Suite 501, 1441 Broadway
New York, NY 10018
212-966-4320

79-2

Universal Oscilloscope
Probe

$3600

SWITCHABLE X1 and X10 Attenuation Factor
KEY ADDITIONAL FEATURES: ® 100MH:z bandwidth ® Heawy
duty tip ® Break resistant center conductor @ Slender. flexible cable
® bft, cable length ® Wide compensation range ® Fits all scopes
® Ground reference can be activated at tip ® Includes SPRUNG
HOOK, LC. TIP. BNC ADAPTOR. INSULATING TIP and TRIMMER
TOOL ACCESSORIES,

ANCRONA

STORES DO NOT ACCEPT MAIL ORDERS

MAIL ORDER

P.0. BOX 2208R, CULVER CITY, CA 80230
Add $9.00 1s caver shlpplng and handling por scape [S2.00 lor seaps prabe), Mushereand 2ud 134
weicamed. Fwasa fsclade your chacge cord and [slarbask sambar sad axpiration dale. Seme Hems are
sibject b prior sale. Nel respansile lor fypes. Share peicing may vary from Mall Order priciag, Wa

PHONE ORDERS |o550 ATLANTA

(213) 641-4064 | *lana GA 30305

(4D4) 261-7100
CULVER CITY HOUSTON
11080 Jefferson Blvd.

2649 Richmond
Culver City, CA 90230 Houston, TX 77098
(213) 390-3595

(713) 520-3489
PORTLAND SANTA ANA
1125 N.E. 82nd Ave.

1300 E. Edinger Ave.
Portland, OR 97220 Santa Ana, CA 892705
(503) 257-9464

RADIO-ELECTRONICS

(T14) 547-8424
SUNNYVALE TUCSON
1054 E. El Camino Real

4518 E. Broadway
Sunnyvale, CA 94087

Tucson, AZ 85711
(408) 243-4121 (602) BB1-2348

-
-l

CIRCLE 49 ON FREE INFORMATION CARD

the highest quality equipment.

%+7 MOUNTAIN WEST, Dept. RE10
4215 N. 16th St., Phoenix, AZ. 85016

Please send me your FREE color product catalog

MName

Address
City

e e e Sl P =
or call toll free 1-800-528-6169

CIRCLE 42 ON FREE INFORMATION CARD

[} ]
Burglar
Alarm Catalog
Learn how to protect yoursell and your
possessions. Complete security catalog offers
more than 1600 items ranging from simple
magnetic door switches and bell systems to
the most sophisticated radar, ulirasonic and
infrared detectors. Catalog is designed for
alarm installers, businesses, government
agencies and do-it-yourselfers who demand

| | B

ELECTRONIC KITS FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V.
HAS FREQUENCY RANGE FROM 2000 MHZ TO
2500 MHZ. EASY TO CONSTRUCT AND COMES
COMPLETE WITH ALL PARTS INCLUDING A
DIE-CAST ALUM CASE AND COAX FITTINGS,
REQUIRE A VARIABLE POWER SUPPLY AND
ANTENNA (Antenna can be a dish type
or coffee can type depending on the
signal strength in your area.)

2304 MOD 1 (Basic Kit) $49.95
2304'"?\3."[) 2 {Bassc / Pre-amp)  $59.95
230?“65 3 (H| -Gain Pre-amp)  $69.95

des caze & fitlings
POW| R ‘SUPPLY FOR EITHER MODEL ABOVE IS
AVAILAELE. COMES COMPLETE WITH ALL PARTS,
CASE, TRANSFORMER, ANTENNA SWITCH AND

CONNECTORS (Kit) 524 ‘35
el I b o iifrmm b, o ol Bl B4 A SV $34
Slotted Microwave Antenna For Above

D W I BT LT G e ntn et eadias s i svabe coaemat o o $39.95

L R e R e ]
PREAMPLIFIERS
HAL PA-19-—1.5 mhz to 150 mhz. 19db gain operates
on 8 to 18 voits at 10ma. Complete unit $8.95.

HAL PA-1.4—3 mhz to 1.4 ghz. 10 to 12 db gain oper-
ates on 8 to 18 volts at 10ma. Complete unit $12.95.
(The above units are ideal for receivers, counters, etc.)
LA AR RS E R R A AR R R R R R R Y
16 LINE ToucH TONE DECODER KIE mgg

P.C: BOARD AND PARTS sisninans '
2 LINE ToucH TONE DECODER KIT_WI
b 39,55

+C. BOARD AND PARTS 4iauvses
16 LINE ENCODER KIT, COMPLETE éTH
CASE, PAD AND COMPONENTS ... %

12 LINE ENCODER KIT, COMPLETE ab'ra
CASE, PAD AND COMPONENTS . .:$ 5

FUBRRBERBRRE R AR R R AERRRRRRRR R

MANY, MANY OTHER KITS ~ AVAILABLE

Send 15¢ stamp o 5.A5.E. fot Information ond flyer on other
HAL-TROMIX peoducts. To order by phone: 1-313-285-1782.

%= <@  HAL-TRONIX
W

P.O. Box 1104
- nu:::::‘wn Southgate, Ml 48195

CADERY OVER, §30.00 WILL BE MFPED POLTPAID ERCIFT

SHIPPING O TEMS WHIRE ADDITIOMAL CHARGES ARE REGUESTID:
Ol ORDERS LESS THAN $30.00 MIAY MCLUOT ADOIMION.
IHFORMATION: 1 5150 FOR MAMDLIG AMD MAILKG CHARGES

CIRCLE 84 ON FREE INFORMATION CARD



INTERNATIONAL ELECTRONICS UNLIMITED

CERAMIC DISC CAPACITORS 50V 208 8K EPRON d50ns
T oonr L 20 S adnet 2716 16K EPROM (5V)
spf  G6pf  270p7  .010nf s .
7of  68pf  3%0pf  .01af TR — Tk CARBON FILM RFSISTORS 1/4H & 1/2W A 7.50
10pf 82pf 270pf  .022nf ek > . 1/4watt (R.Ohm RES) T = i n
18pf 100pf 600pf  codomf [ SOOI AL RO 3. 09st Al Lv2s0tong ioe) Ts.n o IO RESIN0 pRIA0-" |F1S02E LU S
gg;: Egﬂ‘; ,g:?rf v?‘f‘?'-’ RED SI.00 52.25 .OBes .07gea | /2MaLt (R ?’""]230;0” 1000- .10 .25 .40 1.90 1.75/C | 5316 Alarm Clock 3.25
0015mf . CLEAR 1.10. "2.50 . ; : 5000- . .2 :
33pF 180t .003mf i il ggg -gg:: g:;g:: 0 10 0 +40° 1.80° 1.65/C 7010 Calendar Clock 5.50
1pf to .050mf YELLOW 1.40° 3.25 .1lea .10ea 2102 1024 x 1 static RAM
ea pk-10 pk-1000 1000- | GREEN' 1.40° 3.25 .llea .10sa |METAL FILM 11 HETAL FILM RESISTORS 1/4W 5761 1028 ETt e g
$.20 .95 7.00 .O6ea RNGO (R.Ohm CREGOFY) T/4watiTotal gty ea pk-5 pk-10 pk-25 pk-100] 82523 256 bit PROM 3.25
Imf/50V disc 1/2"d TRI-State (change from red to Low temg coef - 50ppm/OC 1-999. 5§25 .65 1.10 2.00 7.50 | 745200 256 bit PROM t-state 3.75
5‘?!51 }iggv 33120. -0%ea green by reversing polarity) c;ff ‘3;* ; &m long (body] 1000- .25 .60 1.00 1.90 7.00 | F933i0 256 bit RAM bi-pol .95
Im " sq 1- 10-  100- r bande 5000- .25 .55 .95 1.80 6.50 | 2114 sTATIC RAM
25 1. : 51 "
3Ol T U D-00 Re il 2 -95ea .75ea .65ea STANDARD 1% METAL FILM VALUES FROM 10 OHM TO 1.21 MOHM Vo2 O 4 Lo Pome b 200he 43T
CERAMIC CAPACITOR KIT Subminiature diffused . 4
5 ea of above $12.50 25 x 21 WE (AL FILM %) SR RESTSTORS 1/ 128 IMES Mok 2SR 49:2
LRI R e el N S SRR R e e
. - . - Low tes - 5 /o 5 = = i &
POLYESTER FILM CAPACITORS | CLEAR 1.10 2.50 .09ea .085ea | .094“dia ‘.”zzs 132:%5:,; T00= | ste Vigo oo i it ! i
T GREEN 1.40 3.25 .llea .10ea | color banded 5000- 125 85 95 3.60 6.50.| a1y Ul J00bit stat.S.R..75
2 YELLOW 1.40 3:25 .llea .10ea ¥k VALUES STOCKED (ohs | Al Rl G
ea  pk-10 pk-100 ; -SR..
00T .15 .95 6.50 3 RED LED DISPLAY. §.95ea ui ;gfg uad 80 bit stat.SR: 75
.0015uf .95 17.50 [ : n AR
7 seament RHD 10/%7.95 g 5016  500/512 bit d
.0022uf .15 95 7.50 9 ) : w3 yn 75
XANT2(MAN7Z equiv) 25/817.50 ]
.0033uf .15 .95  7.50 5/517. i ;
‘0047uF 15 98 750 common ancde 100/ $65.00 e] ) 8038 Function generator 3.79
.0068uf .15 .95  7.50 w &
L01uf .15 .85 7.50 .6" RED LED DISPLAY §1.25ea aey E-‘: 108, CEF ON £25.00
015uf .15 95 7.50 7 segment LHD.  10/$11.50 | &3 o i 3 TTL - 7400 158 GFF On $50.00
.022uf .15 .95  7.50  |XAN6940 - common cath25/$26.50 | ;1 e % ot
.033uf ,go 1.00 1000 100/$98.00f i3 G i & 764 .30 74155 .50
.047uf .20 1.15 10.50 EHOE 2 TAE5 .30 74156 .64
J068uf .25 1.30 12.00 DIODES T ma ¢ 7470 .49 74157 .60
uf .30 1.75 13.50 100- 1000 :-tiz .32 74158 .75
J15uf .35 2.25  14.00 g 5 47¢ .18 74160 .70
22uf 40 2.55 20.00 1nones {gj:g;gg ecaiztin ALETINE L LT
33f 45 2.75 2500 [l SRl O ) (e 2 A Sl b
ATuf 50 3.50 30.00 = .1lea .10ea HPSADG 3 .25 12.00 1164 7460 .35 74163 .&%
islomin gy OGS TR e = e
BOESTER GAPACTTOR KIT: .00 .05ea .Odea 222221 NP L) B.00  29.00 .20ea 82 741660
5 ea of above $14.95 Germanium diodes Ehgiid i 2.0 11.75  45.00 .42pa 7 e S e
Wil e oo | o g o B TR i ke M D a o o s
213906 P 5 : < z ; L 1.05
TANTALUM CAPACITORS O I N ¥ 3.25 1200 .10ee 7417 20 7490 .59 74175 @5
solid dip - radial 2420 20 7491 .64 74176 .70
1- - 100- Tow profile - solder tail DIPSWITCH - 4 sw  DIPSWITCH - B sw DIPSWITCH - 10 sw 7425 33 7492 .59 74177 .70
-Imf/35V 35 30 .28 ea 10-  100- 1000- | 8 pin DIP SPST 16 pin DIP SPST 20 pin DIP SPST TAZD i35 4T3 N33 SUIATBO S 3
-2emf/35V .35 .31 29 8 pin $.20 .1Bea .l6ea .ldea 1-9 §1.65ea 1-9 $2.10ea 1-9  §2.20ea ;;;; g: 7495 gz ;::g; ’gg
i33"'ff’35“ 235 .31 .29 |4 pin .25 .2lea .19ea .l6ea 10-24 1.55ea 10-24 1.95ea 10-25 2.05ea 7432 20 7496 .35 74189 50
‘m;#§5;av 37 .32 .30 |16 pin .26 .2%ea .20ea .17ea 25- 1.49ea 25-  1.85ea 25-  1.95ea 7437 20 74105 .48 74190 1.15
2'z:rfeov 'ié ;g gg ;E p:,, :E 'ig? _sg:, 7438 18 74107 .35 74191 1.15
o = = - pin . .40ea .38ea 7430 .18 7AI21 .35 J4192 .50
3.3mf/35V .45 .40 .35 28 pin .55 .5Zea .50ea SARTS INCLUCED 7441 59 TAIZ2 .39 74193 .7
:;m:ﬂg: ;g :g .35 40 pin .65 .62ea .G0ea \:Ji;sg dTetdar CRYSTAL CONTROLLED 7442 (35 74123 .39 74194 3?,
. . - - A ter
sienf/l0V 50 .45 0 Wire Wrap 214018 couner LI BASECKIT g E L 50
6.8mf/6V .50 .45 .40 3 lavel gold plate contacts R Ta45 (50 74132 .75 74197 75
6.8nf/16V .55 .50 .45 tin plate tails e 7446 .50 74131 .35 74198 1.40
10mf/20V .65 .55 .50 ea i 10% £01005 3 10chd res 7448 59 74145 .50 74199 1.25
15mf/6V .60 .50 .as 14 pin .55 .S2ea .4%ea RO ras *roduces accurate 1Az, 10nz and 60hz outouts-— 7450 .18 74148 1.25 745200 3.75
15mf /200 R s 16 pin YR0L hTea R 3.57954 "z crvetal three u: ihe most copular frecuencies for amy 7451 _22 (74150 1.35 74279 .65
22mf/l10V .65 55 .50 e 27 Seird (VARSI AT IREC $00 {00t $15:50ea § JAsa BTN 50
= 7454 18 235
A e e 7460 18 74154 1145
ST e e [ e S EGULATED PONER SUPPLY KIT -
¥ ? = e 0% OFF ON $25.00
;g;ﬁg: ;g ;2 -gg G Uses +5:' and +12V T0-220 requlators 4000 155 oFe on $50.00
. . 3 Kit includes PC Board{1 11/16" X 3"
100mf/10v 1225 110 1.00 {operates from 4V - 9V) Rectifiers, 7805 & 7812 Regulators, e R LR
ea 10- 100- Capacitors & Heat Sinks. Transformer & 2 ‘
SRR L e CARADLTORS $1.35  1.10ea 1.00e2 not included. Fits PCB slots of 406 %% 403 n wme
axial ?ﬁids 10 To0s Hammond Case 15910GY. $6.00ea :%; gg :3-5; 15 4071 .29
= : s 22 4072 .3
Tmf/50V S0 Gl - 4009 .46 4027 .59 4073 .30
ggm;jgg‘\: :2 ,12 1 4010 .45 4028 85 4078 .39
Zm ; J2m = . : 4011 .45 4030 - :
3.3mf/50V N6 13 n - v PS-3 Uses 5V and +12V 10-220 Requlators. 4012 25 4035 ;2 :gg; 33
amt/eN. 6 13 . BREADBOARD  §1.25ea L ANCTIdes RD Sond (AL LA S X2l BRI, s huana sl visaiBdodnin a5 < ass: 12
10mf/35V e g 10-24 1.05' 5 Rectifier Bridge, 7805 & 7812 Regulators, 4014 .95 4041 1.20 4528 1.50
10mf/50V 17 14 A it -05e Capacitors and Heat Sinks. Transformer 4015 .95 4042 .95 4585 .50
TomfFAIS0V .18 .16 .14 100- .95 ea not included. Fits PCE slots of Hammond 4016 .64 4043 g5 4301 .59
a2mf/leY .07 13 a2 LesenloBiCEl §7.50e2 A R
ggm;ﬁgx 1r§ .§4 .:3 MINIATURE CERMET TRIMMER . )
3mmf,rz5\r 18 l: lg TRIMPOT - Single Turn REZELS WALL MOUNT TRANSFORMER “NE':ES 10t CFF N $25.00
Sl e S ok 5-“« 13’0 pw"cl* 208 WiTH Ficifhs : H;:ﬂgﬁg ism 23'“ 3 e
47mf/35V .18 .16 .13 -5 FIRERREE amp 60hz 4.95 | 301%-8 $.25  741M-8 .32
100mf/10¥ 9 16 .14 Loaiasie sises 307N-8 .32 T4IN-14 .29
100mf/16Y .20 .18 .16 Toue tax, on, sace, R A 309H 1.05  748M-8 25
100mf/35V .22 .19 7 cnap-in BEZLLS of black poly- | VOLTAGE i crrais25.00 | 3w 129 130M-14 250
150mF/25Y 23 .20 .8 1-99 100- perhonacest Hp as 1; resin. REGULATORS” 153 oFF o $50.00 318N-8  1.45 1414N-14 .35
220mf/16V 25 21 9 $ .89 19 attractive finish for orovides | 7e05 +5v $1.19 7908 -sv $1.19 |- 32aM-14 o5 14seh-8 1.29
B aee—— el U | e, Ve e m e 8 e
g ’ g |3 Mo. 140-2 £2.108a : z : 3 ¥
470mf/16V .30 .25 .22 Y1560 G 7815 +15V 1.19 380N-14 1.03  1800N-16 2.40
470mf/35V .34 .29 .26 Cutoout R oabe ST 7824 420V 1.19 380N-B .45 2208N-8 .79
o .062" thick panel) >
S00mf/15Y. .29 .24 .22 tup to .0 N & 38EN-8 .89 2209N-8 .79
‘ viewing area 3" X .B1Z =
I LR iS00 s, 412y, a5 Nor Taog 42 tew | | LIRS GIRCUTS SN C12:90 b Bl b
- B . requlated power supply usiny cut-out 1.156" X 3.375% -8 CFF Of Si0. 3 3 5 3
g;ﬁmg: :gg HE 133 a 115V/29V CT transformer, 3- (up to .125" thick panel) AR3IZ0N-14 5 .95 XR413I6N-14 $1,19 223212 232 333.%::1‘2 1ig
. . . LM340T and 3-LM320T regulators viewing area 3" X .812% IR2201N-16 g5 XR4202N-16 1.95 : i
:;ggn“;;;g: :32 1:3!3 'Ir }E to supply the above voltages. No. 140-4 $2.85ea |XR22034-16 .95 XR4ZIZN-14 .95 22?:_;1 1'33 ;glgg:-g _gg
. . Heat sink provided for +5V. cut-out i.1347 X 4.375" XR2206N-16 450 XR45584-8 .95 g : g o
vadial Teads PARTS INCLUDED (up to .125" thick panel) IRZ207H-14 3.49 XR47398-14 .95 §§§:Z?4 ‘§§ ;g:;f:-?g ;2
Transformer Viewing srea 4" x .812° ARZ567H-16 2.49 3 Ay
o - 10-  100- SO . 733 .45 75492N-]4 .89
mf/50V S5 122 1 a0 %
2.2mf/350¢ .18 .15 . 6 regulators PAYMENT BY CHECK, MONEY ORDER, UPS/COD, MC OR VISA. ADD $1.25 FOR SHIPPING/HANDLING
Sy SR FC board IN U.S., CANADA AND MEXICO. OTHER COUNTRIES ADD $1.50 PLUS 5° OF ORDER TOTAL. CHECKS
HL M Sy 4 diodes MUST BE IN U.S.$ ORAWN ON U.S. BANK. ADDITIONAL CHARGE FOR LPS/COD OR BLUE LABEL(AIR).
one/160Y 13 5 13 222“1’-?” ;ggo.:r CALIFORNIA RESIDENTS ADD SALES TAX. MINIMUM DROER S$10.00
20mf/50V G AR U ] bl el
&Tmf/ 35V b I, T, ) 3 Capacitors 10uf ORDERS FROM SCHOOLS, GOVERNMENTS AND RATED BUSINESSES (SUBJECT TO APPROVAL) ACCEPTED ON
BOmf 20V ST R ea $17.50 OFFICIAL PURCHASE ORDERS. TERMS: NET 30, FOB SHIPPING POINT. MINIMUM DRDER $20.00.
100mf/25¢ .18 .16 .14 10- 11500 + shippin
o g/
i?ﬁhm;;gg: gg gs gg 25- 15,00 handling - X INTERNATIONAL ELECTRONICS UNLIMITED
TO00Gr I8y Ee Canie o $1.50 UPS 435 FIRST 5T, Solvang, Ca. 93463
. : z $2.50 Mai] phone B80S GBE 2747

CIRCLE 41 ON FREE INFORMATION CARD
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JE205 Adapter Brd. (to JE200) £5,:9 & = 12V, 312 95

1355 SHOREWAY ROAD, BELMONT, CA 94002

K19 19-Key Heyboard (Keyboard only} ....

National BOOKS
(" Clock Modules| MICROPROCESSOR COMPONENTS et e e
20001 | Nutleqel CMOS Dare Bosc 15.55
AUTOMOTIVE/ 8080A/8080A SUPPORT DEVICES DATA ACOUISITION (CONTINUED)—— 1640 CD4000,
INSTRUMENT INSKBIA  CPU ADCOOSCEN BBt A/D Conwerter (1:Ch, M) ss] 30002
CLOCK (-7, FiH) 0it Input/Outut ADCHUICCH  BRILA/D Converter (-Ch. Mulll)  les] '“W Pk
APPLICATIONS: DPRIM Priocity Interrupt Contral DACRKRRLCN #-BILD/A Cony. Micro. Comp, (S.00%) 119 11378 LF, ADC, DAC. LH
] P Bi-Directional Bus Driver DACIHMLCN  6-BItD/A Conv. Micro, Coma. (0.39%) 1.9 ol
Siincash sHoziooks S ) o Clock Generator/Drlver GACIBLCH 10811 DA Convarier (B8 Ling &8 o] oo lm“ ""‘“"‘c"”"""m‘"“"' e
» a:}"l'“":'k" suto/ Yo Dies Drivar DACIHLCN  IBItD/A Convarier (0% Lin.) 5.5 MY“ Ay L - S ik OMMI00 Bag
elocks DPN Systam Contrabler/Bus O lver DACIZILCH 1-mitofA C tor B.20% Lin) i
o Ajrerafemar OPFEIN. Syiem Canviatler Clowsin Sninnel nioiecer i3] 300085 Buyabove 15130001.2.3.4 5 ma st T,
= 12yD0C opar. INSEMD 10 Expan a8 Series AY-ga11 B BAUD UART (3.1 m Nmrdlomiodﬂlmml .
! L s rar Comm 1D pUSARTY { Full data -ml ISI“:r':mmlnc1-m
=0 1) Prog. M., USA o Intel’s pe
= puwcr-q instrumnts. Desati o.: ufnn.u bt l:: Jz:.xu 5t umu i i mﬂ-ﬂw{‘m mr
Features:Bright 0.2" green display. Internal erystal time- | Sope Prog. Peripheral 1/ (PPI) 5% | 2500 ey 3 206690 |mv-r|p|m-m-a n Handbook . ciea 8780
base. = 0.5 sec./day accur. Auto.display brightness control | orast Prog, DMA Contral LE BT e 12 shests, apol. notes for Intel paripharal devics
logic. Display color filterable to biue, blue-green, graen & |ore= £xia. Intarint cacilel = e e m" 1054 peges)
yellow. Complete —just add switches and lens. Couin e ety ot 33 | S S AC and DC Wall Transformers
MA 1003 Module (.07 Lx1.7s"Hxse"0) . $16.95 |orm system Timing Element o | Ic 003
DPIX -0 0-Directional Receivar am ML le M8ns Law Powar
CLOCK MODULES DPRaT 2Bt BHDirectianal Receiver % | yer i
" e DI DE-Directionsl Recelvar 1% | e I& 300m1 Low Powar
MA1023 7" Red Digital LED Clock Module 895 |2 Ty by banl far wse with claehs,
MA1026 .7 Dig. LED Afaf Clock/Tharmometar 18.08 orea ool badn el S Shc A LS o T e yames, prmar wpples 0
MAB036 .3" Red Digital LED Clock/Timer et e - it ] Bt T e T LAY vy sther typa ol AC o0
MA1002 .5 Red Digital LED Clock & Xformar 508 6800/6800 SUPPORT DEVICES P 9 Fast Tony P Mgt
MAT010 ,B" FAed Digital LED Clock 7.95 | Mcewe 195 | sie xt Statle
MA1032 CBA 5" Digital LCD Clock 195 | Mctece, T::;"? Closkand au u | s Mol Bynamic Fully Decosed Part No. Input Output Price
e Tt atic MAMLED 2ix] Crynamie E ‘5 g
MA1043 .7/ Graen Digital| LED Clock B9 | Paripharal Inter. Adagt (MCE30) 140 | nneisenir e Dynamic ic ggg '};::‘,‘Q:’ ]Ig :25 33%: “‘:5
TRANSFORMERS MO Prierity Interrupt Cantroller 179 6K Dynamic 1501 (UPD4C-3) 1 L Y s o
102-P20 Xformerfor MA 1023, 1043 & 5036 Mods. 3.49 |MCHNLE  1SxEBIt ROM (MCHAX-) nn Oy, 200ms (loweer it & MMERS) :C:W“ :1;:'::3:' 1; v:g] P sggg
102:P22 Xformer for MA1026 Clock Modules - 3,49 MG} Swadisesn ConmAsel 08 | Busies S e s DY 9200  117wiGOH:  a VDG zoomA 8328
102:F24 Xformer far MAT010'Clack Modules | /3.49 J o rieu. eemtei tifial MODEN 135 | UPDAM/MIHSET 4 Dynamic i6.5in | ocaoo 120V/60Hz 9 VDCB00mA _ $3.95
MCEs? 2ei0mps Modulstor 186 [ TMSSMSNL 4K Statie AP
AACEA Quas S-State Bus. Trans (MCITH) E&-1 TS Wodaxd Static "
8 OHM SPEAKER | —wicropRocesson cHips——— P ROMS CONNECTORS
] (W] CPU (MHION]  (IMHz] I | 1mea I UV Erstable PROM (1) i i
2%" — 8 Ohm — .25 watt m,‘. m‘:u = :unmamun:\ ns | 7 " znon.a " x I ! .
AD201 coPI: cPU ma | TMsze K EPROM (4, +5V, +13v]
250 P 52 | AINLEISTI 1 ERROM (Sinale +5V)
$1.250a. 2/51.9500. 10/87.950a. |10 00 a0c Eru—seairsiice (om Temp.Grace) b6 | 1intel T) no
MC 54807 MPU weClock (65K Dyles Memory) [1.9:| 178 IK !FHOM (452n3) (Single +5V)
BATTERY HOLDER |inswsns  mpu—sui ks 7. | mea K EPRGM [Hitagh) HN —
INSHNN4  CPU-Sgl Chinl-Bit IMoyissAAM) 194 | sam 088 PROM D-Subminiature Plug . . .. ... $295
- Hulds 2 ea c ““s INSEMI 4 CPU (25 Bytes MAM) e WSS Xnd PROM [Opan Codlector) D-Subminiature Socket .. ... 83‘50
- -5 INSEION CPU—# Byles RAM nn [E310Y % Bipclar PROM Scrow Lock Hdwr, (2] DB:WP m_es
® Aluminum Case INSMTIN CPU wiBasic Micra Interprater z:.: gllzmma Jaxd Tri-State Ripolar PROM Cover for Dazsp}s $1.75
o 5" |eads BH-801-158 | The 0 mouowan wes | — Over 3 More PROMS Listed in Dur catalos — P.C. Edge (22/44 Pin) . . . ... $2.95
$ .45 each 10/$3.95 SHIFT REGISTERS S T ::g zlug e :
MM Diaat 25-Bit Dy mamie - ac . e 0
BATTERY MMBIH  Dual #-Bii Dynamic gt | L] NS LE Doy ;"E;;‘g;;é;“' UHF Adapter . . . ........ $ .49
96H  Dusl BO-BIE Stath 8 |————Ni
HOLDER MASISH  Dual 4 iE Azcumutarer 2 | MCMIIIR 1T ASCIT SRifted wiGresk LHF Rune) “""P ------- $1.29
® Holds 4 ea. C cells [Mmisn  26-nit ynamic 255 | MCKeEMon 1208xT Math Symbal & Picturas UHF Adaptar .
- i MIASIN 1a-mit K 1347 Algha. Control Char. Gen, UHF Flul e )
Plastic case MUSHEH  S0ALDIL Omamic : ————MICROPROCESSOR MANUALS BNC Plug .
" M N 1] 13
*9" |eads Lot TR ] 15| rmp SO D :g:;: 7| UG1094/U  BNC Bulkhead Recp. ... ... $1.29
BHB2721 $.09 e 10/84.25 |=taviucia) 1mit Oynamic 198 | -0 Liser Manu. 580
Eie Fax 300 Statie i SPECIAL FUNCTION TRS.BO
E PROM EraSI n La m =nv ool et Bisic 3 | osmacy Oual MO Clack Driver Mz 15
el yramic | o Dual MOS Clack Drivar (M) - i i
9 P = maeee i Bt ) s e c o 3l 16K Conversion Kit
N sy Cual 2%-Dit Static 255 | |nsamin Communication Chip w5l Eynand 4K TRS-80 Systam to 16K,
B Dual 320t Static a0 | pmsaisin Microaracessar Aeal Time Clock ks =7 Pand your Y 2
=av Dual Me-0it Static A | Mmsa MmN Micraprocessar Compatiuie Clock 113s|  Kit comes complete with:
BUN Guad B-8it Statle 1% | copsn Microcantrolier with GLDighn RAM 656 * 8 oa. MM5290 (UPD416/4116) 16K Dyn, Rams (*NS)
inirc (Al - nd Dirsct LED Orlrs * Documentation for Conversion
COP4SIMN Microcontroller with &-Digh RAM T8 -
: ——————DATA ACQUISITION & Direct LED Drhve w/M BUsE Int, TRS-16K2 *150NS
. Ensu 2708, 42:‘1‘5 Uf:ﬁ? ;Om:m ‘520‘“1 ete. AFIDHIEN  Univartal Active Fillr 124 535 | commn 2503, VAC Fluot, Orlver (0-pin nkg.) 1. TRS-16K3 *200NS . . .
L AN Il 1o 5 Wi n minutes. m-cd ‘euch Tone Low Band Filter Bl
y 5 e of one inch. AFLBIC)  Touch Tona High Bang Fiiter L PO TELEPn?.“.E{ﬁﬁ?:EE&mrS T D18 IS 2B INE
Whl conductive foam liner eliminates static build-up. |LANAN  Zuew canon Ame - A - Poapartory Olaker s
« Built-in safety lock to prevent UV exposurs. sz Tempeeaturs Transducer el CMOE Clech Mimyisy b J E610 ASC I I
* Compact — only 7-6/8" x 2.7/8" x 2" LFMEH JFET Input Op Amp LI Faybosrd Encoder (W keyi) 15|
« Comblete with holding tray for 4 chips. LFmN Samate & Hold Ampiifiers 1. ;:::‘ AV DARTS/ERCod B O ki 1) :: E d d K b d K 't
UVS-11EL Replacement Bulb LS5 an | |5 M NATH Cond Bres Nun i shnec 8 O | Koy ! ncoae eypoar |
op| Beeass e ADCHMLCN KBt A/D Converter (I LSE) % MMELRN Puih Button Puise Dislar 8
UVS _11 E $79 95 e ot 25 | pamsrmn #6/164- .0y Serlal Kayboars Encoder  195)
/‘"'- = ELECTRONIC TOY MOTORS
JOYSTICKS O, e
- Tywusl MO LOAD AT A BMALL
£ Powa TONOUE
1 ki e | AWF oz | W A
y 5680 in 9,300 030 | 6750 0% 0200 1% 570 LEH
snveeil | 1 ; , 7 1 3
— The JEG10 ASCI| Keyboard Kit can be interfaced into
837 0.D. X most any computer system, The kit comes complate
1.201 Length  MABUCHI RE280 $.99 each .. .10/$7.50. . .100/$50.00 | with an industrisl grade keyboard switch sssembly
{62-keys), IC's, sockats, conpector, electronic compo-
nents and a double-sided printed wiring board. The
keyboard assembly requires +5V @ 150mA and —12V
JEBOB PROGRAMM ER @ 10 mA for operation. Features: BO keys generate tha
2704/2708 EPROM PROGRAMMER 126 characters, uppar and lo case ASCII sat. Fully
JSBK 5K Linear Taper.Pots buf Two user-define keys provided for custom
lications. Caps lock for upper-case-only alpha charac-
JS-100K 100K Linear Taper Pots oz ':5"-'“- ‘:"-'W@u o 1708 :frp Utilizes a 2376 (40-pin) encoder read-only memory
JVC-40 40K (2} Video Control D eireulls chip. Outputs directly compatible with TTL/DTL or
- nnﬂhmlﬂnunl wmm EPROM MOS logic arrays. Easy Interfacing with a 16-pin dip or
6 Digit *Bright 300 h. comm. esth. 3 To compars EFROMs) foc diffarences 18-pin edge cnnnulo:.‘i:::;la::;:;;::h W x 84D
= e display . 1o progr
CI k L ® Uses MMS5314 clock chip E ':.:.up:;lt g( n':'g JEG"U!‘DTE'AK as pictured above) . 5124.95
*Switches for hours, minutes L) 62-K.ey Keyboard, PC Board,
Oc Klt and hold modes ]ﬁuulrdhdl:lﬂnm i JEB10 Kit &Cnlrluonenl! (no case). . .8 79.95
S, °Hrs. easily viewable 10 20 fr. | TeERISTEEAYS ] Ao K $ 34.95
s Sive Gl moed Wil riiE Eaus Eaard Rapldzhecking wiaton o B2 g2-Key Keyboard (Keyboard only) . .. .
=115 VAC operation w'ﬂh!nln FLAM, L] entries. )y — 3t o .
e P A TeoariL o DTE-AK (case only — 3" Hxiwaane0)$ 49.95
*Incl. all components, cate & "““""’“ m"'";‘:‘.‘ 'm"',‘:"‘m"i‘wm i (ol b BT JE212 — Negativa 12VDC Adapter Board Kit
ARITEE BRI TVl 3 :Mumm [ with 1an pansls and moided snd pleces In mochs " d {lil% or JEG10 ASCII KEYBOARD KI
*Size: M’ x 3-1/B" x 1K % 8% "0, Weight: § ibe. SR w"‘“ B E 1N Provldl:s -2V DC fromincoming SVDC . . $9.95
The JEME
sddinicnnl wyutems I The EFHW ‘can be programmed from the Hexedecimal
JEZOL: 2 50181985 B m,,m,m,.we.mwmmm:mm JE600
ﬂuwmwﬂn‘:’nlwmcrwxamm
= Iba entersd chractly inf oy Eircuits - 5
! nacassary 1] containg amima (o Inchides powe: tupphas
JE215 Adjustable | mmi s e sns s s A «" |Hexadecimal Encoder Kit
Dual Power Supply jﬁmﬁ Kb, ot i L $399.95
i : B0BA Assembled and Tes Alejria 8 i e e $499.95
General Description: The JE215 is a Dual Power FULL 8-BIT
Supply with independent ndju!table Ppositive and nega- JEBOB-16K ADAPTER_BOJ\RD LATCHED OUTPUT
tive output A for each asn:m. n:mrrnou FOR 2716/2758 EPROMS 19-KEY KEYBOARD
of the supplies provides the user unlimited applications T e e o 0 L o i sl ropiwrentio of e 2718 v
for IC current voitage requirements. The supply can iees 12 b s 1 tha EPRDM. Prog Progremming 0 sruletiog the 2716 [1EK) EPROM in dons ssparatly 10 each
also be used as a general all-purpose variable power :‘I;” 1;;""”"“"‘;‘1‘;”;“" :‘K‘:“‘“"""”"" s
oan
upply. 808-
supply. FEATURES: JEG08-Upgrade  (Send sssembled JEBDR 1o mm"d‘ The JEGDO Encoder Keyboard Kit provides twe separ:
power of the JEG0B-16K Adapter Board Kit) hexadecimal digits produced from sequential key sntri
; direce ing t
» <poyiendnss, URVDC 1 15VEC | Eaead ok Mot.va JEBOB w/ Adapter (JEGDB-16K) Instafied .......... $599.95 e oA i o (B Sl micron
EVDC @ 6E00mA, 10VDC @ 750maA, i = pes o
g 12VDC 8 500mA, and $10.00.Min. Order — U.5. Filnds Only Spec Shets — 25¢ s. The outputs are latched and monitored
=z 15VOC ® 175mA. Calif. Residents Add 6% Sales Tax Send 86¢ Postage for your with 9 LED readouts. Also included iz a key antry strobe.
(o] * Two, 3-terminal adj, IC ragulators Postage — Add 5% plus $1 Insurance FREE 1982 JAMECO CATALOG | Festures: Full B-bit latehed output for microprocessor
o with thermal overload protection. use. Three user-define keys with one being bistable
* Heatsink regulator cooling “ operation. Debounce circult provided for all 19 keys.
= « LED “an' indicator e PHONE 9 LED readouts to verify entries. Easy Intarfacing with
Q ® Printed Board Construction 952 ORDERS standard 16-pin IC connector, Only +5VDC requirad
H 20VAC input '!‘N_QG A WELCOME for oparation; Size: 3% ,:,(“--Wxs;,.n
3-1/2" 5-1/168"L 2 2°'H = (After assembled
o : WX *® ok ELECTR 0 N ,C S (415) 592-8097 JEEOU;DTE HK as picturad above} . ... $99.95
C') JE215 Adj. Dual Power Supply Kit (asshown) . . $24.95 . - JEGDCI Kit [y Hexadsc Keyoourd,  arg oe
~ (Picture not shown but similar in construction te aDo“l MAJL ORDER ELECTRONICS — WORLDWIDE it PcBoaraz Cmants. (o cat) . . g
(] JE200 Reg. Power Supply Kit (SVDC, 1amp) .

JE210 Var, Pwr. Sply. Kit, 5-15VDC, to 1.5amp. $19.95 | 10/81

$14.9
PRICES SUBJECT TO CHANGE DTE-HK (case only — 3w Hxswr witu D) $44.y

-k
-h
-]
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4-Digit 16 Segment

10-Segment

INTERSIL

Iphanumeric Intelligent
7400 e Alphs Display with - Bargraph Displays Part No Funetion = Flr::
“ » " 5P CMOS Pracision Timer .
SNT0ON 20 | SNMTmN .29 | SNMI%N .7 Memory, Recorder, Driver Awith On-Basrd Driver 1IC-Chip) - | Setiniie . Siaciaten Chig rL 4.5
SHMaIN R ESIMINES 38| sz e TI6CPL 34 Diglt A/D (LCD Drive) 16.95
SNMGN 25 | SHMMN - % | SNMION 89 TOSEV/KIt*  IC, Circult Board, Display nss
SHMN L | SHMEN e | s . TI0TCPL 3% Digit A/D (LED Drive) 153
SNMMN 5 SNMEN .5 | SNIEN .8 JTEV/Kit  IC, Circuit Board, Dliplay .55
SNMOSN, B || SNEAN 500 | SNMIEN .8 TU6CPL 3% Dlgit A/D LCO Dis. HLD. 1836
SNHosY B | SNMIN 500 | SNMIMN . niceL % Digit A/D LED Dis, HLO. 17.95
SNMOTN S SHMEN. 98 | SHMISN L8 10lIDR Low Battery Volt Indicator 225
SHUSEE D | R O SRR L 25 T2051PG CMOS LED Stopwatch/Timer 1245
SNMOSN. & | SNTEEN 8 | SNMIeTN | 2.9 TBEV/KIt*  Stopwatch Chip, XTL 1958
SNMIIN .= SNMEN .35 | SNMION L% i ilhs e raarar 18
SR A | St S Ls ST S A8 TNECEV/KIt* Tone Ganerator Chip, XTL 1285
SNMIZN .3 SNM®N 43 | SNMIBN LW o ATE i ity rs
A RSN SR | St MR \ Lo | TOTAEV/KIt* Frea. Countar Chip, XTL 1355
SINMMR{E .09 SRt I s | SIS i e 1918 arrays 1100 bargreph m, LED curent | 72081P1 Seven Decade Counter 17.95
SNMIEN .35 SNMIIN .45 | SNTIEN % End-utackable, 4-character packsge. Migh HRbal A B B | | el S Yo
SNMITN .2 SNIEMN -] SNUMITIN .1 trast, 160mil _high, magnified manollihic ﬁ,’_“m Tt Rt sote ekog i ,m IJ,a Y2V, EschiiD ISIPG 4 Func. CMOS Stopwatch CKT 1398
Shn C sl o <Hindnt bl R decoca m‘;mfl-a%m Sutput of drivar IC. with sxteens) scoem. Stre: 2727 /873187 TASEV/Kit* 4 Func. Stopwatch Chip, XTL 19.95
SNM2N ] SNISEN £ SNMIN A Uabinad e it and ssyn. | NEMIM Linesr Function (10 bars red) r 726A10) ¢-Diglt Univ. Countar C.A. 32.00
SHM2N 45 SNImIN. 300 SNMINN 2.2 . Fhvs voit logic, TTL comoatible. Five | NSMI148 Linesr Function |6 bars green/d rad) 7216C 11 $-Diglt Freq. Counter C.A. %95
SNMBN % SNMION 149 | snaieN o | S 2Ryt ndent cursor func: |  NSM3915  Logarithmic Function (10 bars red) ORI $.Dialt Freq. Cotntar C.C. MWk
SNT4SN =] SNMIMN .4 SNHMIMN - 2.6 fhon. Sire: 171 x 1-3/167H x .2287D, “um 'J?Jﬁ'ﬂ'm;‘u r?vd‘ll'?m el &Digit LED Up/Down Counter 1295
SNMEN .29 SNTASN - 89 | SNMIEN 2.8 DL-1416 Alphanumeric Display  $19.95 aa. NSMIT1B VU-Metar Func. (8 grn. /2 yell, /2 rd.| niEC| 1-Digit Univ. LED Drive 10.95
SNMZING 3 | SWMIOING .3 | SNMON 1% 17241PL LCD 44 Digit Up Counter DRI 1135
SNMAN 49 | SNMIGN B | SNMBIN LS 1AL GO9It ORI Couiter e
SNMION .5 | SNMIEN L85 | SNuIN :j. DISCRETE LEDS m 200(T1%) Red/Green| THAEV/Kit* § Function Counter Chip, XTL M98
SNMRN .8 | SNMI2IN ¥ | SNMIBING 8 YMO(IE CMOS Bin Prog. Timer/Counter 4.9
SR B | I SNMIZING eS| SHMIMN A8 o R iamired ) 5/81 1 MYS0! ket Ted 6/ Diffused Bi-Color LED 142104 CMOS Divide-by-2% RC Timer  2.08
SMT4IEN 40 SMNHMIZIN 5 SMMISN S HCSEG .m" green 4751 551 Part N 1 TEQIIE CMOS BCD Prog. Timer/Counter 5.00
SNMBN 5 SNMIZN .48 SNMI%N 89 451 4gi | FartNo. 1-99 100+ | SonE CMOS BCD Prog, Timer/Counter  §.25
SNTH0M 20 SNIMIEHN 0 SMHTITN g 4751 4751 Xos491 .79 Hi) 7955 | P A, CMOS %55 Timer (& pin) 145
SNIMIN " SHMIRN 75 SHMIMN 18 5751 XCS%R 185" red 5/51 56 1IPD CMOS 55 Timer (14 pin) 220
SHTs2N i SMHTALGMN 5 SMHMIFN 18 4751 HKCS526G 105" green 4751 Ko mEn LeD, weral %lBCPA CMOS Op Amp Comparator SMV 2.5
SMIMIN L SNTAIALN £l SMNMRIN LS 4751 HCSXEY 105" yellow 4751 TS, HOW. I4° HIZBCPA CMOS5 Op Amp Ext. Cmvr. 5MV 2.8
SN SMMla2N ;2 SNMSIN l‘g 4751 XC5%C 185" clear 4/51 RL-2Z . .$.39 ea.0r3/$1. nu TABCPA CMOS Dual Op Amp Comp.  5MV J.:
SMNTMSN £ SN B SNMIEN ! — MIICCPE CMOS Tri Op Amp Comp. 10MmV 5.
SN7M6N . | SNMIMN 343 | shuzen  m | C.A.—Common Anoda []|SP]_§Y LED op _Semmen Cathode | jelccpo  CMOS Quad Op Amp Comp. 1MV 7.5
SNIMIN .68 SNTLSN .7 SNMBIN L8 D.D. — Double Digit 9 ‘H b5 HAICCPD €MOS Guad Op Amp Comp. 1MV 7.50
SNT448N ;] SNMUTN 195 SNMMN 155 Typa Polarity Ht  Price Polarity t Prica TEGOC P Voltage Converter 2.95
SMNTAS0M ] SNTMlEN L2 SMNTAMEN 188 MAN 1 C.A.~red M 2% DLGSQ]' C.A.—green 500 L5 BO3BCCH Wavelorm Glﬂcrllgr 11:33
SNMSING 20 | SNTAISON 125 | SNMMSN .8 | MANZ  SkTO.Mi—red 300 4% | Drtos c.c ori L | slecceE e e e e
SNMSIN 20 SNHMISIN .68 SHIA%EN 6 MAN 3 CiCred FLE S DLy = G BRIICPA Vaolt Ref/Indicator 285
SNMSIN .0 | SNMISIN .68 | SNMNIN @ MANSZ  C.A.—green X0 9 | oo c.c. 00 14 ] o By nalcatar b
S5 4 -3 SNT4ISIN M SMNTMEN -] MAN 54 C.C.—green 300 ] DLM) C.A. 600 1.5 SRR e
SNT460N ) SNMISMN L3S SNIMBON L4 MAN T1 C.A.—Ted 30 5 DLT4? C.A. w00 14 Hco » 74C 1.55
SNM4XN .9 | SNMIsN o | Snuman Le MANT2  C.A.—red g |'§ gum  cc g Laa | 3<% 2 NG 158 35
.G 3 2 A g 149 | ucoel B3 | ucwr 189 ¥
LS00 74L8 MLs192 L X0 DLOt®  c.C. 800 L&) C k] G151 2% .40
MLS01 3 745193 i 00 89 DLua [ e 5 | ucie ] TG 15 3
MLS02 ~ TeLs nesis L ) B e 7 s | ucu s C15 1% 8
b : e i e b X0 % | FNO¥I cc. s | Hea B | neu g T
; " E 5 FHOS c 50 % : ; 1085
LSS L L TALS2 ity 300 C:C. . HUCA2 ¥ | ucez L4
TLS08 415107 . MLSM0 L A0 9 FND®?  C.A. 0 .9 | cs 195 | Mgl 16 Ly
u 4LS1 . J4LsM1 L b HDSP-M0l C.A 200 1% | 74CH3 i) TACIEL 15 4541
TALS10 CS1H2 I nisse L 0 9 | Hospam cic—red w00 1sg | McH | ucm (] i
5t = @ 3 |howde cEdE WD | i3 | Hew i3 7
Dhedt MLS1Z 'r LSMs 23 0 9 | sesl  CALRHD—req 4% 1 | HCK 63 | jcls is 1%
TALSH H L5123 125:.“ T4 L& i g -: m:g E';:Fqk 1: f’:‘:_&?-“mﬂ zé‘ﬁ ;1c3n L% MCiS 18 -g
SIS : L5125 i AL : 5082 %7 Numeri . 4Cs1 5] :
] i ML51% i MUSMNS 19 560 99 | cog27M2  4xINumeric(LHD).600 2200 o —
MUS2 ! ML513 . L5281 K] S0 59 | copTMO AxTHxdcl. (09/AF).600 2250 | LHooCN  6.85 7
sz - e -8 ;:L—Ea}} - 0 1% | aNas Photo XsistarOpta-isal, 8 | LMIOCLH 4.5 LINEAR »
e ; Mo - Lified a0 Az | LT Phato Xsistor Opto-tsol. 69 | LMUCLH 475 | LMMOTS L2s e
LSS £ 4519 2 L5260 ', DLGS0 C.C.—green 500 L3S MOCHI0  Optically Isol.Trisc Driver 1.25 LHO0M-OH 4.55 LMﬁT—IZ L2 :
LS 5 L5151 d LS . TLolcP .M LMMOT-IS 128 ;
b ; sl e SOCKETS RECEPTACLES | tLoce 13 | imuies 1 .u
ML533 o MLS1s4 i LS o m _ TLOMCN 280 LMMIP-12 .75 100
MHLST ’ MLS155 B | Cs d Test T SOCketS 1| Uroostco s | CaMie s = L1
e : MESiey | e [iHcs=e e | Tumcr wis | Cwsees s | Lmmien o
jsE B | dm B | M o ZERO INSERTION FORCE | T tag| fubesa e || ncinice e
ML L MLSIEl I HLs®) L * Nickel Boron Plating | * Nickel Boron Plating = ChwoH 9 | CmMen . 1= | Cmwan. o
TALSH L MLSIE L MLS¥®S . * G.F. PSF Plastic Body | * G.F. PSF Plastic Body T LMMICN 35 LMIOK 575 LMIDMN' 275
b % e i frins] * For testing IC’s * Wire Wrap Contacts = LMOIH 185 LFISIN & | cMien o Les
TALSES : MLSIS L TAL53%8 i PartNo. Pins P_r_n_c_o_ PartNo. Pins Price | PartNo. Pins Price | PartNo. Pins Price | LM30H 1.: L:gz :,gg tﬂi‘&’ﬁ" 1.2
MLST) , L5168 L MLSIT L m 1 1o 74392 Wpin 975 | 2339 2ipin 128 | LMMSH 5 Erman Ll MUSHI. 5
HLSH E L5163 L1s TALS3? 1. 16-3340 ua 24-344 M pin 9,75 216-359 pin 895 | Z4-3597 M pin 1275 | LMIDICN 45 L | Li .
HMLSTS e MLSIT 195 L5375 E 218-3341 53 plll 28-345 3 pin 1.9 218-354 18 pin 1095 | 28-3598 Mpin 13.% | LmIecN 100 LMISEN 100 LMISSN 195
gtgg . ;:tgm -gg ntgm 4 | 20332 X pin |.ss 0-346 40 pin 12,95 2203595 0 pin 1195 | M0-3559 &0pin 15985 | Cvooe  1os Lp.w;m 1.2 Lmﬁv ;:
“ . 5 LMIOIK 1.2 Lm3 ! L N2
i S O RS - S LOW PROFILE SOLDERTAIL Dy 1n | w33 | Dy 58
uiS®  ® | mCsie  im | soss 1 {TIN) SOCKETS STANDARDI(TIN) = (JELhLEHE a0 Sl S LAt o8| ke fon
MLS% 5 L5191 1% | sllsy 13 1 o e Lhaaizi ig LMz L tm%u 1=
! - == 124 =4 50100 e -
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VERSATILE — Copy Il Plus copies multiple
formats — DOS 3.2, 3.3, PASCAL,
FORTRAN and most “protected” diskettes!
FAST — Copy Il Plus copies nearly any
diskette in less than one minute. That's faster
than most standard copy programs. Written
entirely in ultra fast assembly language.

ENTRAL POINT

The ultimate APPLE® CcOopy program

COPY II PLUS
$39°%

Software, Inc.

Deliveries from stock. No C.0.D.’s
Apple is a registered trademark of Apple Computer, Inc.

@i or check

Search no more for that universal copy
program. Copy Il Plus is the most advanced
copy program available for the Apple Il
Computer. Compare capability, compare speed,
compare price, then call or write to order Copy
II Plus. Requires Apple Il with 48K and at least
one Disk Drive.

P.O. Box 3563
Central Point, OR 97502
(503) 773-1970
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SPECIAL THIS MONTH

SALE PRICE
GOOD UNTIL
11/31/81
ot o
N < nis :ropfioe §3.5

Electronics Paperback Books

e [ e B 0 e ey | e [ e B ) ) e S
= Quality Paperbacks at Affordable Prices

To order from this ad: Check off the books you want. Total the prices.
Add in shipping. NY State residents add Sales Tax. Total it up, enclose
your check and mail.

[C] 28 Tested Transistor Projects $3.50

[] Single IC Projects $3.95

[] First Book of Diode Characteristics $2.95

[] Electronic Test Equipment Construction $4.50

[] 1st Book of Hi Fi Loudspeaker Enclosures $3.25

[J] Handbook Of IC Audio Preamp and Power Amp Construction $3.25
[] 50 Circuits Using Germanium Silicon and Zener Diodes $3.50

[ Practical Computer Experiments $4.75

[C] 50 CMOS IC Projects $3.50

[] Digital IC Equivalents and Pin Connections $7.50

[] Linear IC Equivalents and Pin Connections $7.50

[C] Popular Electronic Circuits, Book 1 $4.95

*" [ Digital IC Projects $4.95

[[] Popular Electronic Projects $3.50
[] Electronic Music and Creative Tape Recording $3.50

[] Electronic Games $4.50

com™ [] This month ONLY $6.75
= s S = IO (SR By )

ELECTRONIC TECHNOLOGY TODAY INC. 10/81
P.O. Box 83, Massapequa Park, NY 11762

Price of Books ...cc.i. .-

Sales Tax (NY State Residents only) ......

Shipping and Handling
(60c 1 or 2 books. 25¢ each addl.} .........

TOTAL # OF BooKs []

Namei=—= — = ————

[] Projects In Opto Electronics $3.50 I

Address

City State P =
[ [ ] () ) (] e e




OUTDOOR AUTOMATIC LIGHTING WITH PASSIVE INFRARED

ECURITY LIGHT CONTROL

Amazing infrared device detects and foils intruders,
welcomes guests, prevents accidents and saves energy!

Your family is sound asleep. An in-
truder is stealthily approaching your
darkened house. But when he enters
the detection pattern, the SLC senses
his body heat and ZAP! Your outside
lights come on instantly, destroying
his cover of darkness before he ever
getsto yourdoor. Acrime is prevented.
And when you finally arrive home that
same SLC automatically turns on your
driveway and porch lights for a safe,
warm welcome.

HOW IT WORKS

This exciting new product incor-
porates the latest advances in heat-
sensing infrared technology. Manufac-
tured by Colorado Electro-Optics, the
leading producer of infrared security
devices in the US, the SLC detects the
heat energy of any person or vehicle
that enters its invisible detection pat-
tern. It will then automatically turn on
up to 500 watts of outside lighting.
These lights will remain on until four
minutes after the last person leaves the
detection area. No timers, no switches,
no all-night flood lights.

SLC NEVER FORGETS
Unlike timers that respond only to

A DIVISION OF LINEAR CORP.

preset programs, the SLC reacts to the
presence of human beings. It is now
possible to have your lights on when
and only when you really need them,
all automatically. In addition to a relia-
ble security device, the SLC can pro-
vide your family with increased safety,
convenience and home energy savings.
No more stumbling over unseen ob-
jects, tripping on dark stairs, or fum-
bling with your keys. No more wasted
energy from forgetting to turn off the
lights. And your guests will appreciate
the automatic welcome your home
always provides.

SAFE, EASY TO INSTALL

The SLC does not emit energy of
any kind and is totally harmless to liv-
ing things. Rugged, weather resistant,
UL listed and good looking, a low-cost
SLC should be put near every entry-
way. The sensor is adjustable to cover
an area 35 feet by 25 feet. Installing the
SLC is as simple as wiring a switch, an
easy job for the do-it-yourselfer.

Your home is an important invest-
ment, and your family is irreplaceable.
Theydeserve the sophisticated protec-
tion of the Security Light Control.

i
(v ]2 1s 1] Electro-0Optics;inc.
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SLC ORDER FORM

If not completely satisfied | may return
the SLC within 60 days of purchase for a
full refund. The unitcarries alimited one
year warranty.

Please Print

NAME

ADDRESS

CITY

STATE ZIP

Please send me —__ Security Light Con-
trol(s) at $199 each, totalling $

For my convenience, Colorado Electro-
Optics will pay surface shipping charges.

Enclosed is my O Money Order
O MasterCard or O Visa

ACCOUNT NO

EXPIRATION DATE

O Personal Check

O Ship COD to above address
(10% deposit enclosed)

O Please send more information.
SIGNATURE

Colorado Electro-Optics, inc.
2200 Central Ave., Dept. R

Boulder, Colorado 80301

(303) 494-3200

1861 H380100
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FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES!
1. Proven Quality Factory tested products only.
2. Guaranteed Satisfaction
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SNTA0SH 23 i74136N 75 T4LS09N 35  74LS174N 89 Pf-‘-
SNT406N n SN7413ON 85 TALSI1ON 28 TALS175N as

T4LSTIN 38 TALS1BIN 220
TALS12N 33  TALS1BON 115
TALS13N 47  TALSI19IN 135

SNT407TH 23 SNT4141N 79
SNTA08N 26 SNT&142N 2895
SNT409N 23 SNT4143N 205

SNT410N 22 SNT4144N 295 TALS14N 95  TALS182N 98 H W L_
SNT41IN 29 SNT4145N 62 T4LS15N 33 ;ltg!gﬂr -‘Jg p ACKARD wter /—HH
SNT412H 29 SNT4147TN 185 T4LS20N 26 4ALS184N 1.1 i
SNT41IN 39 SN74148N 120 ZALSAN 1 TalsiEN s P and Service ¥
SNT4T4N 58 SN74150N 109 T4LS22N 33 74LS196N 88 H
gn;n?n ?23 SNT4151N 67 ‘HL226N 33 ;:tgg?: 82 ;';5985500 Apple "O 64K
NT4TTN SHT4152N 67 TALSATN 33 1 11 %
SNT420N 22 SNT4153N BT TALSIBN 33 TALS240N 169 HP 7225 Graphics Plotler * Z-80 Softcard MaXI'SyStem
SHT421N 35 SHT4154N 1.8 7ALS30N 26 TALS24IN 189 HP 16K Memary Module * 16K Ram Card
gr;:gﬁ g SNT4155H 78 Hngjn 33 ;:tggtgx 1.23 HP S 14" Dusi Master Fiex Disk Drive. 210000 * Disk Il wicontroller
N SHT4156N 78 TALSIIN 55 4 1 HP 5 1/4~ Single Master Fiex Disc Drive1295.00 5
SNABN 28 SNtaioiN s [l 7AUSUIN 45 TALS2UN 149 T Pecsonaily Moduie %609 * Apple |l w/48K Call for more pricing!
HTA2GN SNT4158N 185 TALS3BN 39 TALS245N 220 rawer ;
SN7427N 25  SN74160N 68 74LS4ON 26 7ALS247N 110 JIHP PlotiarBrinier BOM 130,00 Total Value $2719° your price $2229%
SNT425N 45 SNT418IN B8 TALS42N 79 TALS24BN 110 nput/Qutpy 2 \
SN7T430N 23 SN74182M 89 7TALSATN .79 7ALS248N 118 HP Matrix ROM 000 | save' For Pascal System add $425%0

HP Serial interface (RS-232C) 350 00
HP-83 $1895.00 0 0/

HP-41: Powerful, Yel Easy lo Use i I[ afdwafe CIearance Up IO 25"}0 Off

s The HP-41 communicates with YSTACOUPUTER

TALS4BN 85  TALS25'N 140
TALSE1N 26 TALS253N 28
TALSE4N 20 TALS25TN 85
TALSESN 20  TALS258N 98

SNT432N 29 SNT4183N B7
SNT43TH 25 SNT4164N 87
SNT438N 29 SNT4165N &7
SNT438N 23 SN741B6N 120

SNT440N 19 SNT416TN 195 TALSTIN 45 TALS250N 2095 HP 41-CV  you in words as well as numbers 39500 Mew CCBParsliel Card TT20A 148,00
SNTA4IN 79 SN74170N 1.69 TALSTAN 42 TALSIEON 65 « You can customize the HP-41 to e o
SNT442N 57 SNT41TZN 475 TALSTSN 59 T4LS20IN 248 your own design " t 17500 an 195
SNT443N 85  SN74173N 79 7ALSTEN 45 TALS2E6N 50 » Programming is fast and easy A 800 Ousd Denisty 8 Controrer W40 New 1"
SNT444N a5 SNT41T4N .80 74LS78N 45  TALS2TIN 175 = Continuous Memory saves st b S .
SNT445N 79 SNT41T5N .85 T4LSEIAN .78 T4LS275N  4.40 evorything e
SNT446N .78 SN74176M 75 7ALSB5N 1,19 74LS279N 59 * Optional Beripheraly aliow you =25
SNTA4TN 85  SN7417TN 75 JALSSGN 45 TALSZEIN 99 A T DR einiain Gomptes bt
SNT448N 78 SN74179N 134 7ALS9ON .57 74LSZ00N .99 HP-41 System | Pampive + 11856
SN7450N 19 SN74180N .75 7ALSSIN .75 TALS203N .99 p.4ycy, HEA1 System If Rem Writar 1200
SNTA5IN 19 SNT41BIN 175 TALSOIN 75 TALS295N  1.10 HP-41CY. Hp-Card Reader ::.E: :e».ma..c;n an ey
SN7453N. 19 SN74182N 75 74(595N 88 T4LS298N  1.19 7RO licaliWing 95 e
SNTAS4N 19 SNT41BIN 225 7ALSBEN 98 TALSIMN 175 Rt AL s
SN74BON .25 SN74188N 225 7ALSIOTN 45 TALSITN 195 3i3.00 L o Coa Corvu 10Mb Hare Ok . Calf srzedion:
SNTABON SNT41BEN 9.95 TALSI0OGN 45 TALS348N 185 < M I N I M OV w1 M Wew Coreus 30MbHaraDisk . Call tew
SNT4TON SN74188N | 3.80 7ALST1ZN .43 74LS3S2N 119 o ER-5 20T aven et Masteg DO Ciatalfg Call
SNT4T2N SNT4180N 1.5 TALS113N 43 T74LS353N 119 bo‘- 1000 el e Fittow Cornin M o Call oot
SNT4191IN. 1.15 TALSITAN 43 T4 N 149 . Hem Beotl Veue Pecegritan VET W00 e
745363 ROBOTIC ARM B

SNT4192N 85 T4LS122N 55  TALS365N B9

SN74193N 85 T4LS123N 119 74LS386N 69 Compistely .
sh7aigan 85 [l 74US124N 135 T74LS36TN 69 Assembled a : Tri ple
TALS125N .89 T4ALS3E8N 69 Wikpplications Sy
SNT4196N .85 TALS126N 52 T4LS373N 189 Manual P I ay 1
NT419TN  BS 74L5132N 79 T4LSITAN 188 Iy

» Automation or
Robatic Assembly
* Education in
Robotic Priciples ‘
« Artificial Inteligence Experiments Apple Il
128K RAM

TALS136N 49 74LS375N
TALS138N A5 T4LSITTN
TALS139N 85 T4LS385N
TALS145N 125 TALS3B6N

NT4198N 139
NT419IN 1,39
N74221N 119
SNT4251N 85

2223BIERIRRERER

23
29
28
34
4
33
4
60 SN7T4195N 68
AR
a5
55
65
35
75
3
57

74LS158N .75 BILSGSN
74LS180N 1.05 BILSSEN
TALS16IN 115 BILSOTN

SNT&10TN 32  SNT436TN Calitornia Computer Systems 2200 We only offer Apple

N74273N 1,05 TALS148M 149 T4LS3ION 1
sh7azroN 75 W 7405181 79 74LS30IN 1 + Computar Art and Games Jaek Anaiai
SNT4ZBIN  1.40 TALSI53N 79 TALS395N 1 00
NT42B4N 3,90 74LS154N 170 TALSI®N 2
HT4285N  3.90 TALSISSN 1,19 TALS424N 2 s
SNT4200N 1.25 TALSI56N 99 74LSGESN 1 e n
SNT4208N TALSISTH 85 TALSETON 2 5100
1
1
1
1

SNT4109N .37 NT4368N T4LS1B2N 105 S81LS9EN CPM software which
SNTAT2IN B SN 1w "“‘“'i_l‘ RI EA SUPER S-100 BUY! | New girpic software [RaSREEH4E
: i by our software staff,
SNT4122N NT4490N  1.80 12 Slot Maini
S s Mc‘aﬁ - R e Visicalc—Now Better Than Ever 169.00  WORDSTAR-The Benchmark of
CMOS R Rl BT R, T e et e
i g 2 Isicalc Worksheets L K 349.00
COW000 Obiogd. 299 s 1;3 Al 4 + 2:80 CPU 4 MHz wiSerial |0 VisitrendiVisiplot—Visiplot VTS-80 CPIM-Wordprocessor has no
£04007 5 CD4Dg99 225 LMIDBAH 295  MO1488N ‘89 * Double Density Disk Controller v‘:ge'::"‘::‘mn‘:‘“g 233.00 sCTeEN mMenus Uses new keycaps
S04002 ‘.g MC14s08 1285 LMIOH 79 (M1d%eN 89 + Interface to Vista V-1000 Chassis DBMS Visicalc Compatile  219.00  (SUPRliedi lo display Key tunctins
CDioor '35 Mawiars 1aoe [ CM%ISNM 35 LMisset 150 M speciAL PACKAGE PRICE e Ve o Communicale 00 MAILMERGE A Wordstar Enhance-
CD4008 139  MC1a412 1295 LM305H ' : FOR COMPLETE SYSTEM 1899 St E il ; ment Pxg. allaws form-letter gener
: i 85 LM1B5ON 95 : BPI Genaral Ledger 299,00 : e
CD4000 45  MC14415 895 (M308H 325 LMieaaN 310 [ with (2) Shugari Double Density Bl Asrounts Ataeivable Song0. | Lonschained piinting e
SOl 4o Mowsto 49 W LMIDTONM 28 LM211IN 175 [ Floppys mounted asd 1495.00 BP1 Inventory zea00. | SRECDURRD WL proctiead Wordatac
i
bprad) 7 i tMBDBKMH ‘_-Eg tmﬁ?: _99 l" ruw‘ | llnrv?loryssr‘ﬂem ggg g expandable 20,000 i dictionary
CD4013 45 69 LM31OCN 125  LM2017N Hpgie it bt il : et
gmgg 1 3: 8.65 LM3INIDICNH 89 CA3013T 4 P : = mucrocum mucrocﬁungr %222% SUTER SORT-WIJPI:orI. merge, &

;) i, 75 Mi ey G 5 icrocom Microtelegraph . perlorm record selection on your
CD4016 59 95 ::Mgé.'? :;g g:gg;ﬂ o -Pn C : Accounting Plus Il g?z Pﬁg 1250.00 CPIM Data Files = 169.00
cD4017 119 375 LM31BCN/H 149  CA3023T 2. e A RO . Slonewain Do bpalag s 189.00 FORTRA 80-By Microsolt 195.00
CD4018 69 119 LM31GNIH 125  CA3035T 2. —— - - @ Ulility Pkg (Forabove) 89.00  cogol gp By Microsoft 749.00
CD4019 45 1.19 LM320K:XX* 135 CA3030T 1. ACS BASIC ACCOUNTING SYSTEM. Total
CD4020 1.10 1.39 LM320T.XX* 1.39 CAINMEN » L 1 4 accounling system includes GIL, A/R, AIP,

CD4021 1.19 2.75 LM320H-XX* 1.25  LM3053N 1. 100 - Ay PAYROLL 689.00 Hew
gpm Jue W ciame s o R e S A

i i CAJ080N 3. : :
gg:gs; s ‘_gg ngg;‘ o CA%N o B Breakthru in Apple II* Mass Storage!

2 2 4 L K 695 LM30E5N A3

Sz | e s R B Vista A800 Quad Densny DMA 8" Disk
225 LM340K-XX* 175  CA308IN 169
CDsw29 129 3 W baowrcis caxen 10 8 AUTO-CAT™ CO!‘I“‘O"BI‘
Lo =iz - e —
LM344H 185 CA30BEN 80 utomatic Answer !
CD4032 215 35 LMM48N 120  CA30BIN 299 Di c
ggw:: 325 35 LM350K 560  CA3D9BN 349 0 E;ggtaaggnect Model ABOO. only$595°°
4035 95 72 1.99 g r : -
couoar 198 % 130 List 27095 ,Special Complete Subsystem Offer
coioay 125 9 248 ACP 24595 * V1000 witwo Qume Datatrack 8 » Cable, ready to run
4042 95 135 11 { " Di
33:3:3 i: 128 !gg CATW List 198% * ABOD Apple Il 8 nElsk Controller
4 75 59 i 00
Eidls 1% 7 : Answer Originate ACP169°0 Total Value $2939' your price$2495
4047 125 1.78 ™
cDi0ss 9 595 D-CAT \ ATAR"
i - N 800 & 400
CD4050 5 L direct Connect
CD4051 1.10 149 0-300 Band. e e 4
Cowsz 110 119 189% DRSS ~\ Personal Computer System
04053 110 249 List 249 ACP ATARI 800 $ 0o
CD4055 395 350 799
i % 2 d Single Board [y ATARI400 $37500
gg:ﬁ |_,19 1.55 L Rockwell Compute ATARIBD!J Includes: Computer Console, BASIC Lang. Cartridge, BASIC
anguage Programmin anual. 800 rator's Manual w/Not
CD4069 Jg : gg tt:;gg:-n 29 RC4194TK p i 2 bl 9 M Ope /Notebook.
CDagro 48 1.35 LMT1ONH .75 odule, Power Supply, witch Box
5 RCAI95TK AIM B5 wiTK 435.00 16K RAM Module, P, Supply, TV Switch B
CD4071 35 135 LMTTINIH 38 ULN20D1 1. AIM B5 WidK 7300 Feghe Compute et s
04072 35 1.38 LM715N. 185  ULN2003 BK BASIC AOM 99.00
04073 35 185 LMT23NH 65  SN75450N 4K ASSEMBLER ROM 84.00
04075 35 1.85 LMT33NH 88 SNTB48IN S POWER SUPPLY 64.95
CD4076 129 185 LMT38N 135  SM75452N - ENCLOSURE 4998
€D4077 35 215 LM7&1CN/H 33 SN75453N 4 TOTAL SYSTEM wi4K
CD4078 35 219 LM741CN14 18 SNTS454N SYNERTEK SYM
C:-lGB: 35 239 LMT4THNIH 75 SNTS491N SO ZB0STARTERKIT
CD4082 3 239 LM7T4BNIH 30 SNT5482N 5D Z.80 STARTER KIT A&T
gg:gg 3 ;3 539 u.-r?og« 295  SN7T5403M 20 Sgg z% _5 gg :2+
) LMI310N 180 SNTS484N =
CD4093 93 MMBOCSS MC1330 19 T N RCA COSMAG
CDA09L 295  MMBOCHT MCiaso {50 cameenl CROMENCO 280 580 Som e
RETAIL STORES OPEN MON-SAT P.O. Box 17329 Iwvine, Calif. 92713 DRIVER'S LICENSE % OR MAJOR CREDIT CARD

STORE #1. 1310 “B” E. Edinger, Santa Ana, CA 92705 Showrooms, Retail, Wareh i H . # ISREQUIREDON ALLCHECKS. MONEY ORDER
S"JFIE £2. 542 W Trimble Road. San Jose, CA 85131 '1457.5}9‘6‘?0:)'“ ey Dlrect order Llnes' (714} 558.8813 OR CASHIER CHECK WILL FACILITATE THE

JARY (800) 854-8230 or (800) 854-8241 ,SHIPMENT OF YOUR PURCHASE

L PRICING A

CIRCLE 5 ON FREE INFORMATION CARD

-

B 186l 430100



-

~ AMAZING >\

~X~ DEVICES —1—

PHASER shockwave and invisible FORCE FIELD gen-
erators. LASERS for weapons, cutting, burning, cloud
writing, holography and special effects. NUCLEAR
particle accelerators and detectors. PLASMA, ION,
|HIGH VOLTAGE, HIGH FREQUENCY TESLA COILS and
LIGHTNING generators. TRANSMITTERS and CON-
TROL devices for security, telephones, intrusion detec-
tion, nature listening, PLUS PLUS INFRASONICS,
ULTRASONICS, ENERGY, CHEMICAL and PERSONAL
PROTECTION and SAFETY DEVICES. SEND $1 for
lcatalog of plans, kits and completed items to:
INFORMATION UNLIMITED, INC.

P.0. BOX 716, Dept. R8
Amherst, N.H. 03031

TRS-80® DISCOUNT

1-800-841-0860 roLt Free

MICRO MANAGEMENT
SYSTEMS INC.
DEPT.NO. 15

Downtown Plaza Shopping Center
115C Second Ave. 5.W.
Coiro, Georgia 31728
912-377-7120 Go. Phone No.

Write For Free Catalog

1 SAVE
1 $10.43

A Unique design accessory
for engineer, student or hobbyist Kit: $49.95 ___

‘
6100 DIGITAL DESIGN LAB s ated "BEST VALUE” by instructus

Designer only: $59.95 Assembled

I The 6100 UNIVERSAL DESIGNER is an indispensible aid
I to digital IC dasi?n. Plugs directly into breadboard
de most often used inputs and outputs

| elements to prov
at LOW cost.

I Save Time and Money!
I Quick and easy breadboarding

Features Include:

® 2 Bounceless pushbuttons
® 2 Readouts with BCD Inputs @ 2 Decade Counters
@4 Switch outputs @ 5-Volt Supply Pins

|
|
i
|
]
]
I
| ®8 LED monitors

M Re-use as many times as you want

connections W Easy transition from prototype to
W Build digital circults, games, audio wiring diagram
circuits and more. M |deal for digital training classes :
M Timesaving digital design aid M Great addition to Engineering lab -

® 2 Variable Clock Generators

@ Complete Instruction Manual

Shown with QT59S and 2-QT50B
breadboards (Not Included)

NO RISK GUARANTEE
If the products listag here do not meet

ur
You may return th
days for a full refund, Your satlsmtr;w&noﬁ

j Learn Digital Logic - 26 Experiments
j 6101 “'Experimenting with Digital Circuits"'
i @ All necessary parts Included

@ Learn gating, binary addition, subtraction and more
I @ Get hands-on experience by buillding circults and
I @ ﬂlgz};mgx“ﬁ:rqg: ﬁas Good for beginners

o ; ;

| mmiatf; Shoon c et iaots $29.95

I Assemble Circuits in Minutes—Re-use
Components - GSC Quick-Test Breadboards

ar478
QaT478

§ 259
10.24

Q7598
QT598

2,98
12.50

21654 Guide to CMOS Basics $8.95
CMOS devices, their characteristics and design rules.
22 useful experlements demonstrate concepts.
21452 Electronics Thru Troubleshooting
Practical troubleshooting situations and simple,
reproducable examples. Fifteen chapters including
question and answer section. Liberally illustrated.
21626 Design of Transistor Circuits 12.95
A self-teaching course on designing transistors cir-

10.95

most Important co|
prir to assembly. - e Kt Products

New! JW Jumper Wire Design Asst.

Contains 350 wires cut to 14
different lengths, to fit breadboard
modules. Pre-cut, pre-formed and

® Individually color- . All wire solid
tinned, 22 guage with PCV insulation,
Packed in convenlent, sectioned box.$9.95

SAVE

6100 Universal Designer $50.95

107588 Breadboarg
of.;!n?n' 43 20T598 @ 2.5 1?.’953
DIGITAPILEFE umper Wire Asst 9.95

|_DESIGN Las NOW ONLY $77.95 648

Please rush the following:

QUAN, QUAN,
__Designlab. $77.95 __ Jumper Wire Asst.$ 9.95

—Designeronly 59.95 __ 6101 Logic Course 29.95

—Designer kit  49.95 __ Book 21654 8.95
__QT478 2:589 __ Book 21542 10.95
Q1478 10.24 __Book 21626 12.95
—_ Q1598 2.99 _ Book 21740 29.95
— Q1598 12.50

1
|
|
|
|
|
|
|
]
|
|
i
: cuits. Explores fundamentals of active semiconductors.
|
i
|
|
|
|
|
|
|
|
-

RADIO-ELECTRONICS

21740 Basic Electricity / Electronics 29.95 ORDER TOTAL

5 volume set features unique programmed teaching Add 6% for postage

method. Provides basic preparation for electronics, Add $2.00 handling (under $25) 2.00

radio and TV repair. No previous knowledge required. Add $1.00 per $1.00 insurance

EromX =

_!FSIEEAST DELIVERY CALL:

14803 NE 40th, Dept. ERE10 _800_ 26_ 0

Redmond, WA 98052 (206) 881-0857 FREE 1 4 1 44

NAME ADDRESS

CITY STATE P

CIVISA [0 MASTERCARD CARD NO. EXP. SIG.

[ Please send information on additional products available.

L & & B &8 &8 § § N &8 § §N & _§ N § §F §F B 8§ § &8 B N B B F I % 8§ B W |
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At SUNTRONICS, we offer Quality
Industrial Grade, Prime
Components

line of electronic com-
ponents for the Electronic
Engineer, Technician or Hobbyist ...

GLOBAL SPECIALTIES CORP.

QUICK TEST SOLDERLESS
LOGIC PROBE BREADBOARD ELEMENTS
LP-1

- 560,00 ar-695 $12.26
LP-2 28,00 Qr-598. .. = Pl ]
LP-3 77.00 ar-47s. 8.76
ar-478. 2,60
Q7-365. 7.25
IC TEST CLIPS ar-358 2.20
PC-14 . $ 450 Qr-188 4.50
PC-18 478 ar-125 3.76
PC-24 .. 10.00 ‘Qr-8s, 3.00
PC-40 16.00 ar-75. .75
T400S18 74328525 7486 S40 741318 T4 74181 85220
7401 18 7438 39 7485 65 741306 .74 74182 75
T402 18 7442 BT 7498 B85 74141 79 74184 2,08
7403 19 7448 75 74112 1892 74142 290 74185 2.05
7404 19 7474 35 74118 1.85 74166 65 74183 78
7410 20 7482 75 T4121 35 T4161 0 T4194 85
7420 20 7483 50 74123 BB 74186 B5 74190 1.35
7426 27 74B4 B0 74125 48 74172 485 74221 125
7428 25

FALS00S .22 741542 § 56 TALS13685 52 T4LS19451.00
T4LE0T 22 741547 75 7ALS13B 7B 74L5186 88
J4LE0Z .22  T4LSB4 235  74L5148 145 74L5186 .90
TALSO4 25 TALST4 A5  T4L5151 75 T74L5241 1.86
T4LS0B 30 T4LEVE 45 J4L5153 .75 7415244 1.86
TALS10 25 741883 B8 74L5156 1.06 74L5248 1.19
740511 B0 74L5B6 42 T4LS1BE 75 74LS267 .85
74L812 .35 741582 72 74LS181 .85 T4lS286 .62
J4L516 35 741588 1.05 74LS163 95 7415282 1.00
741820 .25 74L5112 45 741164 95 7415285 1.00
T4LS21 A6 7415122 75 T4LS5168 235 T4L5352 1.20
740528 .35 74L5123 87  74L5188 1,36 7415366 85
TALS2? 36 74LS124 285  74L5174 85 T4L536B 75
74L528 .35 74L5126 B85 74L5181 215 7415393 200
F4L832 36 7418132 76 T4LS183 G5 T74LS539E8 1.68
740538 42
74500 § 44 74585 § B4 745153 51.2 T45251
74502 44 74580 78 748157 1.0 745268 1.00
T4504 BO 748107 49 745100 995 7452860 1.80
74508 .50 745124 245 745162 360 745281 1490
74810 48 T45132 85 745188 450 745288 2 4.B0
74532 745134 76 748181 420 745387 5,70
74540 B2 T45138 745195 187 T45471 16.BO
It ; 48151 1. 4 48472 15,
40015 35 40135 48 40245 78 40495 65 46065 .60
4002 35 4014 1,38 4028 BE 4050 .88 4510 1.36
4008 136 401585136 4032 2170 4081 1,16 4512 1.38
4007 28 4018 .80 4034 326 4066 75 4610 1.5B
4008 1,35 4018 48  AD40 1280 4070 (B2 4632 1.88
4010 48 4021 1.36 4041 1.35 4072 A5 4538 1.96
4011 35 4022 1.25 4042  BE 4077 A5 4B41 1.88
4012 2B 4023 36 4047 126 4086 1.B6 4564 195
LINEAR DEVICES
GE5 $ 35 GGE $1.856 78128120 T8 50 V47§ 7B
BE66 116 7806 1.20 FA16 1,20 T4l .80

DIODDES

TN270 § 23 INRIB 5 .13 1N4002 5 08 1N41B4 S5 13
1NTABA 20 1NIBOO 24  1N40O3 1N&T23
1N 4 10 INADO! 0B IN4OO4 .10 1N&728 .28
2N TRANSISTORS
2N22322A8 238 2NJOBBAS 7B 2NB1G4 $51.00 2NB1T72 § .23
2NM2210A 30 2N4401 25 2N491B BB 2NE1BO  1.05
2NI0BIA 20 INEORE B0 2INBAOY 36 INBIG4 100
LED DISPLAYS
FND3ET $.99 FNDBOO $1.85 MAN4BIO MANBTIOS 88
FNDBOO 1,20 MANIEZ0 49 MANSB4D .90 MANGTED 00
FNDGOT .98 MAN3B3I0 BO  MANGBED
TECHNICAL DATA and COMPUTER BOOKS

Microprocessor Handbook (4, 8 & 16 Bit). L 318,96
An Introduction to Micracomputers 12,99
CAT Controller Handbook 8.89
Science and Enginsaring Basle Programas . . iy 16,98
B800 MP Handbook . .58.88  Z-80 Programming 16.89
8809 Programming L1888 8502 Programming 1698

Ya W 10 for 40¢

W 10 for 50¢

RAMS

2101 (258 x 4) $3.00
2102 (1024 x 1} 3.20
2112 (266x4) 3,20

CARBON FILM & 101
RESISTORS /ile

MICROPROCESSORS

Z-80 $13.50 BOBEASE.70
Z-80A 1650 6800 750
BOBOA 450 B036 650

B756 $32.50
8808 23.50
8086 8560

214 3.20
BDBOA SUPPORT DEVICES 82575 9.60 2114L-2 4,50
8212 $250 8238 5450 8253 11,560 EPROMS/PROMS
B216 200 B251 430 8275 3200 2708 $ 620

250
4 50

WE ALSO SPECIALIZE IN
JAPANESE COMPUTER
AND ELECTRONIC PARTS

8224 8253 7.50 82789 7.00

8228

a71e
2732
CALL FOR

VOLUME

QUOTATIONS

SUNTRONICS CO., nc.

12621 CRENSHAW BOULEVARD
HAWTHORNE, CALIFORNIA 90250

(LOCATED NEXT TO FORMULA INTERNATIONAL)

7.30
14.70

STORE HOURS: Mon -Fr, 10 AM 12 7 PM, — Set 10AM ta B PM
IN CALIFORNIA OUTSIDE CALIFORNIA TOLL FREE

(213) 644-1149  1-800-421-5775

Mail Order — No Minimum: Send Money Order or Check to
P.0. BOX 1957, HAWTHORNE, CA 90250, Use your VISA or Master-
card {please include expiration date) Add $2.00 postage and handling
to order. Califomia residents add 6% sales tax

CIRCLE 78 ON FREE INFORMATION CARD



ramsgy  the first name in Counters !
9 DIGITS 600 MHz $1292%

SPECIFICATIONS: WIRED

+ ; . Range: 20 Hz to 600 MHz
The CT-90 is the most versatile, feature packed counter available for less Sensitivity:  Less than 10 MY to 150 MHz

than $300.00! Advanced design features include; three selectnblF gate times, Less than 50 MV to 500 MHz
B raanransy nine digits, gate indicator and a unique display hold function which holds the Resolution: 0.1 Hz (10 MHz range)
CT-50 KiL %0 day parts war displayed count after the input signal is removed! Also, a 10mHz TCXO time 1.0 Hz (60 MHz range)
:E‘l-!l AC . 5 base is used which enables easy zero beat calibration checks against WWYV. =5 ;()d? _Hzotg?OLhEp{gz range)
R Chiasa 1 Optionally; an internal nicad battery pack, external time base input and Micro- isplay: gits 0. =
3:‘1’;:"‘“:‘" Oren power high stability crystal oven time base are available, The CT-90, Time base: mﬁmg?;ﬂ?;fﬂ:g:g&io'c
Extemal time bane inpat performarice you can count on!

7 DIGITS 525 MHz $99-2:

WIRED
_SPECIFICATIONS:

h . a PRICES:
Range: 20 Hz to 525 MHz The CT-70 breaks the price barrier on lab quality frequency counters, m | yearwarranty  §99.95
Sensitivity:  Less than 50 MV to 150 MHz Deluxe features such as; three frequency ranges - each with pre-amplification, CT-70 Kit, 90 day parts war- %
Less than 150 MV to 500 MHz dual selectable gate times, and gate activity indication make ts a

Tanty £4.95
Resolution: 1.0 Hz (5 MHz range) snap. The wide frequency range enables you to accurately measure signals AC-1 AC ad 3.95
10.0 Hz (50 MHz range) P Tequency rang ¥ adapter :

from audio thru UHF with 1.0 ppm accuracy- that's .0001%! The CT-70 is BP-1 Nicad pack + AC
100.0 Hz (500 MH:
Display: ;fim cz.g LED krange) the answer to all your measurement needs, in the field, lab or ham shack. adapter/charger 12,95
Time base 1.0 ppm TCXO 20-40°C
Power. 12 VAC @ 250 ma

7 DIGITS 500 MHz $795%

WIRED
Here's a handy, general purpose counter that provides most counter

MINE100 wired, | year functions at an unbelievable price. The MINE100 doesn’t have the full SPECIFICATIONS:

warranty $79.95 frequency range or input impedance qualities found in higher price units, but Rm;e : I MHz to 500 MHz
AC-Z Ac adapter for MINI- for basic RF signal measurements, it can't be beat! Accurate measurements Sanslllv'm‘t Less than 25 MV
100 3.95 can be made from | MHz all the way up to’500 MHz with excellent sensitivity Resolution: 100 Hz (slow gate)
BP-Z Nicad pack and AC throughout the range, and the two gate times let you select the resolution = ;‘3,&“’0(29?;5)
Acupsey charges 1293 desired. Add the nicad pack option and the MINT-100 makes an ideal addition L i

Time base: 2.0 ppm 20-40°C
to your tool box for "in-the-field” frequency checks and repairs. Power. 5 VDC @ 200 ma

8 DIGITS 600 MHz $159%

WIRED
SPECIFICATIONS:

Range: 20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure up to600 MHz ERICE =3
Sensitivity:  Less than 25 mv to 150 MHz yith 8 digit precision. And, one of its best features is the Receive Frequency gg—ig “K"lll'ed.g‘i}y;:rwnrgmly $159.95
. Less than 150 mv to 600 MHz Adapter, which turns the CT-50 into a digital readout for any receiver. The 3 i, Y PR

Resolittion: SEL-0 Hz (60 MEzrdrge) adapter is easily programmed for any receiver and a simple connection to the WRICAILY . : L2
10.0 Hz (600 MHz range) P ¥ Progt A L. 2 ek : RA-1, receiver adapter kit 14.95

Display: 8 digits 0.4 LED receiver's VFO is all that is required for use. Adding the receiveradapterinno g wired and pre-program-

Time base: 2.0 ppm 20-40°C way limits the operation of the CT-50, the adapter can be conveniently med (send copy of receiver

Power: 110 VAC or12 VDC switched on or off. The CT-50, a counter that can work double-duty! schematic) 29.95

DIGITAL MULTIMETER $992 .:p

The DM-700 offers professional quality performance at a hobbyist price.
Features include; 26 different ranges and 5 funcrions, all arranged in a SPECIFICATIONS:

PRICES: convenient, easy to use format. Measurements are displayed on a large 3% DC/ACvolts 100uY to 1 KY, 5 ranges
Dme‘?d" yearwamnty  §99.95 digit, % inch LED readout with automatic decimal placement, automatic DC/AC

DM-700 Kit, 90 day parts . A = 7 current 0.1uA 1o 2.0 Amps, 5 ranges
warranty 79.95 polarity, ovetrange indication and overload protection up to 1250 volts on all Resistance 0.1 ohms to 20 Megohms, 6 ranges
AC-1, AC adaptor 3.95 ranges, making it vircually goof-proof! The DM-700 looks grear, a handsome, Input

BP-3, Nicad pack +AC jet black, rugged ABS case with convenient retractable tilt bail makes it an impedance: 10 Megohms, DC/AC volts
adapter/charger 19.95 ideal addition to any shop. Accuracy.  0.1% basic DC volts

MP-1, Probe kit 2.95 Power: 4'C cells

AUDIO SCALER ACCESSORIES COUNTER PREAMP

Telescopic whip antenna- BNC plug

For high resolution audio , multiplies High impedance probe, light loading 15.95) For measuring extremely weak signals from 10 ta 1,000
UPin frequency. Low pass probe, for audio measurements. ...... ... ... 0.o.n

* 1595042, Small size, powered by plug transformer-included.
® Great for PL tones Direct probe, general purpose USBEE . ......covveinrriirannss .« 12950 g Fiat 25 db gain

® Muitiplies by 10 or 100 Tilt bail, for CT 70, 90, MINHM 3.95] @ BNC Connectors
® 0.01 Hz resolution! Coio_r burst cnhbrnu_m unit, calibrates counter ® Great for sniffing RF with pick-up loop
$29.95 Kit  $39.95 Wired against color TV signal : $34.95 Kit  $44.95 Wired

- - =om i
A ' ' l I lﬂ"l‘ I l ) . Satistaction guarantesd - examine for 10 days if not pleaied
a . BNy e === 1

teturn in original form for refund Add 5% for shipping

75 BA]RD RD - PENF[ELD NY |452fl PHONE ORDERS insurance to a meximum ol $10. Oveneayadd 1 5% COD odd

(‘-\l L 716 -“gl‘. 3950 $2 Orders under $10. add $1 50 NY residents add 7% tax
- " »=J200-27 .
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. LOW TIM DC STEREO
PRE-AMP KIT TA-10 20
Incorporates brand-new D,C. designthat 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 eliminate power fluctuation!
Specifications: ® T.H.D. less than 005% ® T LM. less
than ,005% ® Frequency response: DC to 100KHz £
0.5dB @ RIAA deviation: £ 0.2dB ® S/N ratio: better
than 70dB @ Sensitivity: Phono 2MV 47K/Aux. 100MV
100K @ Qutput level: 1.3V ® Max output: 15V @ Tone
control: bass + 10dB @ 50Hz/treble = 10dB @ 15Hz ®

Power supply: & 24 D.C. @ 0.5A
Kit comes with regulated power supply, all you need is a
48V C.T. transformer @ 0.5A

ONLY $44.50

Kformer

$4.50 ea.

NEW MARK III
9 Steps 4 Colors
LED VU

Stereo level indicator kit with arc-shape display panel!!!
This Mark [l LED level indicator is a new design PC board
with an arc-shape 4 colors LED display (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 [l indicator is applicable to 1 watt-200 watts
amplifier operating voltage is 3V-9V DC at max 400 MA,
The circuit uses 10 LEDs per channel. It is very easy to
connect to the amplifier. Just hook up with the speaker

output!
IN KIT FORM $18.50

PROFESSIONAL REGULATED VARIABLE
D.C. POWER SUPPLY KIT

All solid state circuitry with high efficiency power transistor
2SD388 and L.C. voltage regulator MC1733. Qutput
voltage can be adjusted from 0-30V at 1 amp current
limited or 0-15V at 2 amp cument limited. Internal
resistance is less than 0.005 ohm; ripple and noise less
than 1 MV, dual on panel meter for voltage and amp
reading, also with on board LED and audible over load
indicator. Kit comes with predrilled P.C. board, instructions,
all necessary electronic components, transformer and a
professional look metal cabinet. The best project for
school and the most useful instrument for repairman
Build one today!

MODEL TR 88A 0 ~ 15V D.C. 2 amp

I 100W 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 perfect combination with
the TA-1020 low T.IM. sterec pre-amp.
Specifications:
® Output power: 100W EMS into 8-ohm

125W RMS into 4-ohm
® Frequency response: 10Hz-100KHz
® T.H.D.: less than 0.008%
® 5/N ratio: better than 80dB
® [nput sensitivity: [V max.
® Power supply: = 40V @ 5 amp
® One channel, needs two for stereo

TA-1000KIT
Pm;ter
transformer

$24.00 each

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 plastic panel and has a
selectorswitch to allow floating or gradual output indicating.
Power supply is 6 12V D.C. with THG on board input

sensitivity controls, This unit can work with any amplifier
from 1W to 200W!

Kitincludes 70 pes. driver transistors, 38 pcs. matched 4-
color LED, all other electronic components, PC board and
front panel.

MARK IV KIT
$31.50

MODEL TR 88B 0~ 30V D.C. 1 amp

$59.50 PER KIT

REGULATED DUAL VOLTAGE
SUPPLY KIT
+ 4~ 30V DC 800 MA adjustable, fully regulated by
Fairchild 78MG and 79MG voltage regulator LC. Kit
includes all electronic parts,
g - filter capacitors, L.C., heat

sinks and P.C. board.

50 WATTS AUTO STEREO BOOSTER
BY VERTRONIX
Specifications: ® 50 watts RMStotal (25W+
25W)
® Frequency Response: &
0.5dB, 20Hz~ 20KHz
® TH.D.: 0.2% at full rated
output
® [nput Impedance: 20K ohms
® Crosstalk: Better than 90dB
® Sensitivity: 1.5V for full

Madel V-Amp 500

REG. PRICE rated output
$119.00 EACH ® 5/N Ratio: Greater than 95dB
QURSPECIALPRICE @ Speaker Load: 2 ~8 ohms
$55.00 EACH ® Voltage Supph: 9~18VD.C.

MARK V 15 STEPS LED
POWER OUTPUT INDICATORKIT
All functions same as Mark IV but this is with
heavy duty aluminum front plate and case.
Can be easily slot into the front panel of your
auto, truck or boat. Operates on 12V DC.

$41.50 EACH KIT

_—— $12.50 PER KIT

POWER SUPPLY KIT
0-30V D.C. REGULATED
Uses UAT23 and ZN3055 Power TR
output can be adjusted from 0-30V, 2
AMP. Complete with PC board and all
electronic parts. Tranformer for Power

Supply. 2 AMP 24V x 2 §9.50

0-30 Power Supply
$10.50 each

“FISHER"” 30 WATT STEREO AMP
MAIN AMP (15W x 2)

Kit includes 2 pcs. Fisher PA 301

Hybrid IC all electronic parts with PC

Board. Power supply = 16V DC (not

included). Power band with (KF 1%+

3dB), Voltage gain 33dB, 20Hz-20KHz.

Super Buy
Only $18.50

SW AUDIO AMP KIT

2 IM 380 with Volume Control
Power Supply 6 18V DC
ONLY
$6.00 EACH

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%2",

making it good for
portable or discrete
applications, Comes
with hook up data.

BUY 2 FOR
$4.99

SOLID STATE STEREO GRAPHIC
EQUALIZER PRE AMP KIT TA-2500
Specifications:
® Total Harmonic Distortion: Less than 0.05%
@ Intermodulation Distortion: (TOHz:7KHz = 4:1 SMPTE
Method) Less than 0.03%
® Frequency Response: Overall
+0.5dB, —1dB.
® RIAA Curve Deviation: (Phono) +0.2dB, —0.2dB
(30Hz ~ 15KHz)
® Channel separation (at rated output 1KHz)
@ Phono, Tuner, Auxand Tape Monitor better than 70dB
® [nput sensitivity and impedance (1 KHz for rated output)
Phono: 2MV 47K ohms Aux: 130MV 50K ohms
Tuner: 130MV 50K ohms  Tape: 130MV 50K ohms
Graphic Equalizer control: 10 Band Slide Control
Frequency Bands: 31.5Hz; G3Hz; 125Hz; 250Hz; 500Hz;
1KHz; 2KHz; 4KHz; 8KHz; 16KHz also with on panel
selector for Phono, Tuner, Aux 1 and Aux 2.
Power Supply: 117 VAC
Kit comes with all electronic components, transformer,
instructions and a 19" rack mount type metal cabinet.

10Hz ~ 100KHz

MODEL TA-2500
$119.00 PER KIT

AUDIO OUTPUT dB METER

Metermade of clear plastic
with a silver white face
plate. Scale reads from
—20 +3dB. Meter also
comes with an internal
dial light.

MODEL: 6F-3
$6.50 EACH

%.

TWO IN ONE PANELMETERD.C. VOLTAGE
AND AMP IN ONE

D.C. Volts reads 0-50

D.C. Amp reads -3

s Meter case made of black plas-
tiewith a white scale plate and

l glass window.

!

#sT-680 $12.50 EA.

1 WATT AUDIO AMP
All parts are pre-assembled on a mini PC
Board. Supply Voltage 69V D.C.
SPECIAL PRICE $1.95 ea.

7

ELECTRONIC DUAL
SPEAKER PROTECTOR
Cutt offwhen circuitis shorted
or over load to protect your
amplifier as well as your speak-
ers. A must for OCL circuits,

KIT FORM $8.75 EA.

POCKET STEREO CASSETTE PLAYER
WITH STEREO HEAD PHONE

This unit is a high
fidelity stereo player
which will give vou
vears of listening plea-
sure and follow you
wherever you go.
Made by the same
company in Japan
who use the “Big
Name.”

Complete set comes
with 1 Stereo head-
phone, 3 AA size al-
kaline batterles, |

¥ )
& 54

8 A, FORMULA INTERNATIONAL INC. o ‘ ethr ke carng
g (J]\\ e mi‘;ﬁ’?ﬁ !f)i‘w R et i tcrase | Ee nd S 00 carrying case for stor-
E Ah eciugts Uass § Tl ]I ;; Catalogue agzo{drdcamretapes
- — = = S an: emo fape
9 |m B e AR ¥t & tlore i (57 o, R e L
| = | !
— - 12603 CRENSHAW BLVD,, HAWTHORNE, CA 90250 e v
W PHONE: (213) 973-1921 ® (213) 679-5162 OUR DIRECT IMPORT PRICE $67.50
Q
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FOR COMMERCIAL FREE
TV BOX BUILDERS

MC 1358 $2.50 LM 7815 §1.20
MC 1350 $2.00 NE 565 $2.00
MC 1330 $3.00 Connectors Set $1.00
LM 1458 $1.00 LC. Socket Set $2.00
LM 380 $2.00 Matching Transformer $1.40
Sanyo UHF Tuner $35.00 Tolriod Coils
Capacitors Set $12.50  (Setof 4) $3.00
Resistars Set $2.00 Speaker Cabinet $12.95
Trim Pots; Transformer

Trim Caps Set  $13.50 18V 800MA $3.00
Pots and Knobs $2.00

We sell you all the above components in a package far
$125.00 and you will receive a free predrilled P.C. board
and instructions at no charge!

LCD CLOCK MODULE!

® 0.5" LCD 4 digits display ® X'tal controlled circuits ®
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 display ® Stop
watch funetion.
NIC1200 (12 hr)
NIC2400 (24 hr)

ON SALE

$16.99 EACH

SANYO UHF VARACTOR TUNER
For UHF CH 14 B3

Tuning voltage +1V~ +28V D.C. Input impedance 75
OHM. LF. band width 7~ 16 MHz. Noise figure 11.5dB
MAX. Size 29" x 144" % 34", Supply voltage 15V D.C.
M Sound LF. = 58.0 MHz.
/ Video LF. = 62.5 MHz,
: = }|

; -3 ' All units are brand new
- 02— | from Sanyo.
@ "':.“'.g-_,!.”._._-i_,.i* MODEL 115-B-405A
[:‘.'_"':: - $35.00 EACH

Tuner is the most important part for the circuit. Don't let
those $19.00 tuners fool vou!

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, sncoze control

g onLY $7.00 EAcH

SPECIAL TRANSFORMER
§ FOR CLOCK

$2.50

TV GAME BOARD
PLAYS 4 GAMES: TENNIS; HOCKEY; HANDBALL
AND JAI-ALAL
All boards complete with all parts ready to play. Requires
6C size batteries and a small speaker for sound effects,
The boards were surplus from a famous game manufac-
turer. They will play on all US standard black and white or
color TV sets. (Regular price for these games were $39.50
each) OUR PRICE ONLY $6.50 EACH

TENNIS

JAI-ALAI

HOCKEY HANDBALL

DIGITAL TIMER/CLOCK

® 24 Hour preset time to turn on or off
® 12 Hour green 0.5" display for time
® operated on 1216V AC.

The whole timer is self
contained in a compact
plastic case (as seen in
photo). Designed for VTR
with push button switch
for easy setting. Limited
quantity available.

MODEL VEQ 0143
SPECIAL! NOW ONLY $12.94

No FCC license CRYSTAL

required. CONTROLLED
OUR PRICE WIRELESS
$49.50 MICROPHONE
ADDITIONAL SYSTEM
MICROPHONE Transmitter: FET mic for flat 30
niﬁif&gﬁm ~+18 KHz response extra con-

trolled 49MHz AM Band for drift-
free performance. 100 MW
output (range approx. 44 mile)
for reliable long range
transmission. Powered by
a 9V radio battery (in-
cluded).
Receiver: Extra controlled
locks on 49MHz trans-
mitter signal.
With on panel
MURA WMS-49 VU meter
monitors the signal strength from the microphone. Stan-
dard phonejack outlet connection toa P.A. or other phone
input. 9V battery included. This professional set is ideal for
on stage, in field, church, in house or outdoor use.

AT $28.00 EACH

SUPER FM WIRELESS MIC KIT—
MARK III
This new designed circuit uses high
FEQ. FET transistors with 2 stages
pre amp. Transmits FM Range (88-
120 MHz) up to 2 blocks away and
with the ultra sensitive condensor
microphone that comes with the
kit, allows you to pickup any sound
within 15 ft. away! Kit includes all
electronic parts, OSC colls, and
P.C. Board. Power supply 9Y D.C.

$11.50 PER KIT

FMC-105

MATCHED PAIR POWER TRANSISTORS
BY MOTOROLA

MJ2955 PNP BU=60V $3.50

NN Do Toso wansEY =0 N et Bal

MJE2955 PNP BV=60V $3.00
MIE3055 NBNO WAS [ 10 A per pair

MJ15003 NPN BV=140 V $12.00
0 N 112004 brp 250 Watts BY TS0 per pair

All above paris guaranteed to be prime and come with
data sheets.

WEM-36 FM WIRELESS MICROPHONE
TEET MODEL WEM-36 is a factory assembled FM
wireless microphone powered by two AA size batteries,
Transmits in the range of 88-108 MHz with 3 transistor
circuits to meet with F.C.C. part 15 regulations. Elementis
built in a plastic tube type case with an omni-directional
electret condenser microphone unit. By using a standard
FM radio, signal can be heard anywhere on a one-acre lot.
Sound quality was judged "very good.”

MODEL WEM-36 $16.50 EACH

ELECTRONIC PIN BALL MACHINE

That sounds and plays likethe
real thing. All units are brand
new but withoutthe case. Func-
tions of the game Include
double flipper control, kicker
control, 1-4 players, 3 speed
ball control, tilt switch, auto-
matic score, extra bonus cave
and many more. All solid state
with LED panel, no moving
parts. Requires 9V battery to
aperate, speaker notincluded.

A perfect gift for yourself or friends.

sPECIAL $8.99 EacH SPEAKER $1.25 EACH

MUFFIN FANS FOR EQUIPMENT COOLING
These fansare pulled out from
used computers. But carefully
cleaned by ultrasonic cleaner.
All in “like-new” condition.
Size 4 11/16" x 1-1/2" x
4 11/16".

MODEL MF505

$9.50 EACH

ELECTRONIC MUSICAL TELEPHONE
REST KIT
This telephone rest can be used as a door charm, an
audible indicator and for many other sound projects. The
special custom made LC. is pre programmed with 4
musical tunes. Kit comes with a nice looking plastic case,
pre-drilled P.C. board, volume contral, special sound L.C
speakers and all electronic components and instructions.
Ideal for home or school projects.

BUY
NOW!

SPECIAL
PRICE!
ONLY
$15.50 PER KIT

MODEL FIH-3000

FLUORESCENT LIGHT DRIVER KIT
12V DC POWERED
Lights up 8~15 Watt Fluo-
rescent Light Tubes. ldeal
for camper, outdoor, auto
or boat. Kit includes high
voltage coil, power transistor,
heat sink, all other electronic
parts and PC Board, light

tube not included!

$6.50 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 feet away (sensitivity can be easily adjusted) will turn
the switch on, then match your whistle to it again, then it
turns off. Ideal for remote control toys, electrical appliance
such as lights, coffee pots, TV, Hi-Fi, radio or other
projects. Unit works on 9V D.C.

MODEL 968
$4.50 EACH

|
g
£

PRESS-A-LIGHT SELF
GENERATED FLASHLIGHT

Mever worry about battery, EXCLUSIVE!$3.95 ea.
because it has none! Easy to

carry in pocket and handy to

yse. Ideal for emergency light,

It generates its own electricity

by squeezing grip lever. Put

one in your car, boat, camper F
or home. You may need it B i
some time!

Model F-179

: ULTRASONIC
i SWITCH KIT

L N
®

Kit includes the Ultra Sonic Transducers, 2 PC Boards for
transmitter and receiver, All electronic parts and instruc-
tions. 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

ELECTRONIC SWITCH KIT

CONDENSER TYPE
Touch On Touch Off
uses 7473 1.C. and
12V relay

$5.50 each

A, FORMULA INTERNATIONAL INC. .,
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RADIO-ELECTRONICS

-t
N

’ Components Express, Inc.

Have d ye

puter lately?
1380 E. Edinger, UnitCC Santa Ana. CA 92705(714) 558-3972

BROAD BAND MICROWAVE
RECEIVER SYSTEM
1.8GHZ to 2.4 GHZ

DON’T
FORGET

/2:00,.

With built-in-converter to channel
2, 3, or 4 of any standard TV set.

with Connectors

300 Ohm to 75 Ohm
Adapter

RANGE: Line of sight to 250 miles.

= 24" Dish = 750 Ohm to

» Feed-Horn Receiver 300 Ohm Adapter

* Mounting Bracket * B0 Feet Coax Cable
* Mounting Clamp with Connectors

* [nstructions * 3 Feel Coax Cable

SCOPE: Will receive within the frequency band from satelites, USE
primary microwave stations, and repeater microwave
booster stations.

CONTENTS: Completely packaged in 19"x19"x4 1/2" corrugated YOUR
carton complete with list

WARRANTY: EH

180 days for all factory defects and electronic failures for normal HEAD

useage and handling. Defective sub assemblies will be replaced with

new or re-manufactured sub assembly on a 48 hour exchange

guarantee. SEHV'CE

This system is not a kit and requires no additional devices or

equipment other than a TV set to place in operation. CARD

Dealer inquiries invited

CIRCLE 40 ON FREE INFORMATION CARD

SURPLUS TOY BARGAIN
FOR EXPERIMENTERS!

These modules were originally designed for a
“quick draw” type game; each module includes
infrared LED/detector, sound generator IC, tilt
switch, and several other components. "Shoot" at
asimilargun if you hit it first, the other gun won't
“fire”. We're selling these for parts, but most
modules are operational - just add battery and
speaker. 10 modules/$9.95; 25 modules/$19.95.

SALE PRICE! AP Products solderless bread-
board kit. With 1,032 solderless plug-in tie point
capacity. Was $24.95, now $19.95

SOLDERTAIL SOCKETS

8 pin 100/$5.95; 14, 16 & 18 pin 50/$4.95; 20 pin
40/$4.95; 24, 28 pin 30/$4.95; 40 pin 20/$4.95.

POWER SUPPLIES

12 VOLT 8 AMP: $44.50. With crowbar over-
voltage protection, current limiting, adjustable
output 11-14V, RF suppression, easy assembly.
Does not include enclosure and line cord. Allow
$10 for shipping; excess refunded.

1/2 AMP POWER SUPPLY: " $8.00 (specify 5, 6,
8, or 12 Volt operation). Regulated, short-proof,
thermally limited, 1 A intermittent operation. Less
case and hardware.
BiPOLAR SUPPLY #13-XX: $15.00 (specify t5V,
T8V, +8V, +9V, +12V, or +15V operation).
Fiegulaled very sll’T‘IpJE assembly virtually blow-
out proof, delivers, +250 mA minimum per side.

CMOS ICS

4012-S Dual 4 input NAND 12/s2
4020-S 14 Stage counter 4/82
4023-5 Triple 3 input NAND 12/s2
4044-S Quad R-S latch 4/52
4046-5 Phase locked loop 2/52
4071-S Quad 2 input OR 12/82
4093-S Quad 2 in NAND Schmitt trig 4/82
4507-8 Quad EX-OR 4/52
4510-S BCD up/down counter 2/%2
4511-8 BCDto7 seg decode/drvr 3/82
4512-S 8 channel data selector 4/82
5101-S CMOS 1K low power memory 10/$17.50

LOWEST PRICE EVER:
EIGHT 16K DYNAMIC
RAMS FOR $19.95!

Fast/low power RAMs expand memory in
TRS-80* I/11/1ll and Color Computers, Heath H89,
Apple, newer PETs, etc. 1 year limited warranty.
Add $3 for two dip shunts & conversion
msuucnons for TRS-80" I.

TRS-A0 s 3 wadermars of S Tandy Corperaien

TO-220 NEGATIVE | towesr
VOLTAGE AROUND:

REGULATORS MO oo

7906 -6V regulator  2/$2

7908 -8BV regulator 2/$2 1%;5%5?2“

7912 -12Vregulator 2/$2

79M15 -15Vregulator 2/$2 $10.95.

7918 -18V regulator 2/$2 MATCHING

7924 -24V regulator 2/$2 CASE: $3.95.

MISCELLANEOUS SPECIALS

NPN transistor similar 2N3904 100/57.95
PNP transistor similar 2N3906 100/$8.95
General purgose silicon signal diodes 50/%2

GT5306 NPN darlington, min gain 17000,
25V 200 mA, TO92 package 100/$8.95
1000 uF 35V axial capacitor 10/52.00

10,000 uF 10V axial capacitor 5/52.00
$-100 card edge conneciors 10/$29.50
Resistor asst. (cut & bent leads) 1000/55

RCA phono jacks - these are super quality, closed
circult jacks that are the best we've seen in
years. American made. 20/$1.95

2102 low power 1K static RAM 10/59.90

4N28 opto-coupler & pin minidip,

MCT-2/1L-1 pinout 5/82

SNT6477 complex sound generator 1/52.50

TERMS: Cal res add tax. Allow 5% shipping; excess
refunded, Orders under $15 add $2 handling. VISA* and
Mastercard® orders ($256 minimum) call (415) 562-0636, 24

hrs, Include strest address for UPS. Prices subject 1o
change without notice; limited quantity on most items.

@@@[ME

ELECTRONICS
BOX 2355, OAKLAND AIRPORT, CA 94614

CIRCLE 20 ON FREE INFORMATION CARD

Enjoy Satelllte TV Now

Better than Cable TV—0ver 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.0. Box 219-E, Maitland, Florida 32751

EVvIe
SATEI L ITEVISIA

SATELLITE VISION

We mnulacturo the highast spec 3-meter dala & waao
dish in the world 41db gainl We also seil direcl.

immediate delivery or you pick up. Complele

details including satellite TV .information, BU |,J \
2iming service and discount schedule. 50!'\0 gcT \\

$1.25 for poﬂl e a. handlin:
to:

Cusalo'cgv. Flonda 32707 ’- I~
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 29630

SAVE $$3! Satellite television manual, source
catalogue. Dishes, receivers, complete systems.
Design, programing. lllustrations, photos. $3.95.
WESTCOLONY, Dept-E, Box 9471, Fresno, CA
93792

BUYING satellite television earth station? Save
money, make intelligent decision on equipment
you buy! You need Lee Electronics’ Satellite Earth
Station Reference Manual And Buyers Guide.
Comprehensive, educational, layman, engineer.
Send $18.95 plus $2.00 handling, OLIVE LEE,
Box 4127, Shawnee Mission, KS 66204

SATELLITE TV antenna, 10 ft. fiberglass, com-
plete, polar mount, $1950.00, electronics at cost
also. TRI-STAR COMMUNICATIONS, Box 843,
Erie, M1 48133 (419) 726-1095

Satellite TV

FOR THE HOME
Sick of Network TV?

Our receiver lets you get
over 75 channels of tele-
vision directly from earth-
orbiting cable TV satel-
lites!: HBO, Showtime, su-
per stations, sports and
movies worldwide.

We don't just
sell information!
We Manufacture
Hardware!

From offshore oil rigs,
data links to hotels
and backyard instal-
lations, we wrote the
book. Constantly up-
dated, our 94 Page
techmcalmfmmatlonboakanclca:alaggwesyouall

Y the facts. Inexpensive dishes, feeds, telem-

etry software, kits and more. Recom-
mended reading by NASA, The Otffice

of Consumar Affairs and quality com-
panies like Rockwell/Collins. Send
$7.95 today!

LL
24-hrs. C.0.D. Hotline
> (305) 339-7600

* SPACECOAST

RESEARCH CORPORATION
P O Box 442-E, Altamonte Spgs, FL 32701




Radio Shack is America’s Parts Place

No Minimum Order! No Waiting! Low Prices!

Archer Project Boxes
w For the “Pro” Look

- . NEW!

795

Low

Save! Low-Power

75 Solar Cells—Harness
Schottky ICs 59

The Power of the Sun

Faster Than TTL ® With Pin-Out & Specs

Description Type | Cat. No. |Reg.| Sale
Quad 2-Input NAND Gate 74LS00 | 276-1900 | 79| .59 ok
Quad 2-Input NOR Gate 74L502 | 276-1902 | 79| .59 . Mire -
Hex Inverter 74504 | 276-1904 | 79| .59 1 9 5 &L
Quad 2-Input AND Gate 741508 | 2761008 | 79| 59| NEW! X
Qlad 2ipst O Gae re it WP e [&] Distinctive coloring, end-panels of ABS
Dual D Fiip-Flop 74L574 | 276-1919 | 79| .59 | plastic, slots and standoffs for PC boards. In- Low 9 5
4-Bit Bistable Latch 741875 | 276-1920 | 99| 79| cludes screws, self-sticking feet. 2%x5x5% in.
Decade Counter 741890 | 2761923 [1.09] 89| 270-218......ciiiiiiiiiiiilln, 7.95
Retrig. Monostable Multivibrator | 7415123 | 2761926 |1.49]1.19 | [E Portable case has compartment for bat- Solar cells convert light directly into electricity. Use
1 of 8 Decoder/Demultiplexer | 74LS138 | 276-1939 |1.19| .99 | teries, too. 1%x3%x5%. With hardware. them to power electronic projects, radios, calculators,
i o 7415161 | 2761931 [1.39] 1.00 |- 0-219. ...l 3 and smallf OC motors, or to chalrge hatlellies_ Connect
-Binary Counter ; ! . . in series for more voltage, and in parallel for more
8-Bit Shift Register 7405164 | 2761932 [139/100| Microwave Transistor current. Typical voltage, 0.42V. Prime quality—ideally
Quad D Flip-Flop 74LS175 | 276-1934 |1.19| .99 < ; suited for solar panels.
Up/Down Binary Counter 7415193 | 276-1936 |1.49] 1.19 N 4
Octal Inverting Bus/Line Driver | 74L5240 | 276-1940 |1.99| 1.49 Fig. Size Max. Ct!ner_ﬂ Cat. Each
Octal 3-State Non-inv. Driver | 74LS244 | 2761941 [1.99[1.49|  NEW! 299 (ohott Clruit f o,
Octal Non-Inv. Bus Transceiver | 74LS245 | 276-1942 [2.99| 1,99 7 A 2.5x5cm 0.2A 276-124 | 3.95
Hex Buffer (3 State) 74LS367 | 276-1835 (1.29] .99 : TR . B 5x5cm 0.5A 276-125 | 5.95
Octal D Latch, Fall- Though | 74LS373 | 276-1943 (239 1.59 | MAr 0% Smal.sgnel PHETRCroniie ST0 | i@ | sxioom | 10 |276126 | 995
Octal D Flip-Flop (Edge Trig) 74LS374 | 276-1944 |2.33[1.59 | 2048 (typical at 1.0 GHz). With full specs. B | 4in. da. 2.0A 276-127 | 16.95
762044 B LTI A 2.99
Low-Leakage DIN-Type 5-Pin |SPST Toggle Switch Receiver ICs
Electronics Inline Socket With LED Indicator o
NEW! \ i
3 NEW! wini NEW!
Low As = NEW! 1 49 LE
'.-_. @

16 WVDC Minimum 490

Premium capacitors with radial leads re-
place tantalum types in most applications.
Subminiature.

299 Toggle

llluminates when in
“on’’ position. 5A.
12VDC use only.

YaxHax ', The in. mount-

Low As

179

Accepts male DIN-type
plugs with three or five
pins. Extend audio, video,
computer connections.
Solder terminals.

F Cat. No. Each g i : ¥ [a] MC1330. Fully-balanced multiplier de-
IJ1 — . 274006 ........... 1.49 | ing hole. 275-680..2.99 tector .lmm gxcel?él‘i_t linearity. rgplacesw
) - : original equipment in many solid-state
22 972-1416 49 TIL414 Infrared Phase-Locked LOOPS sets. With specs. 8-pin DIF-’.

A7 272-1417 49 Phototransistor 1 AT s B s el oS 2.49
.68 272-1418 49 = NEW [8] MC1350. Universal IF amp with AGC.
1.0 272-1419 .49 Low 59 At-home in both radio and TV receiver cir-

22 2721420 59 "Ewl 89(: 1 cuits. Usable in DC to beyond 60 MHz.
23 272-1421 59 L AGC range is -60dB min. With specs. 8-pin
a7 272.1422 59 LM1800. FM stereo_decoder. 40dB chan- DIPL 2T ATEE . o i L A s 2.19
6.8 0721424 59 nel separation. 16-Pin DIP. 276-17192.49| [c] MC1358/CA3065. Greatly simplifies
10.0 272-1423 59 Suitable for IR switching 565. For SCA and RTTY decoders, mo- | home-brew receiver projects! Also popular
220 2791425 89 links, data links, wireless re- dems, frequency synthesizers. TTL, replacement IC in many TV sets. IF amp.
33'0 272-1496 -69 mote control. NPN. 50-mW CMOS compatihle. 14-Pin DIP. limiter, FM detector and audio driver in 14-
: 2 dissipation. 276-145. . . .89¢ P L s e e e o e e 1.59| pin DIP. With specs. 276-1759....... 1.79
Battery Holder DPDT ery High-Speed Three DC Motors
—g o~ Momentary Diodes
NEW! Switch \ ® NEW! 1 49
| H o \_\':D ) 3600 RPM

Holds ten “AA™" batteries. Perfect for mak-
ing a nickel cadmium pack. Series wiring,
snap terminals, less batteries. 270-395 1.29

Automatic spring return to the center-

off position. For experimental projects,
mare, Slx amps @ 125VAC.

S S L R A e Rt 3.19

5082-2835.
with UHF and Microwave mixers. Maxi-
mum capacitance: 1pF.

P (S ! Pkg. of 2/1.99

chottky barrier diodes. Use |
| Great for use in models, robots, solar

projects or even as a low-power genera-
tor. 1'-6VDC. 273-208 .. .Pkg. of 3/1.49

Start Your Next Project at The Shack”

Retail prices may vary at individual stores and dealers

Radio fhaek

A DIVISION OF TANDY CORPORATION « FORT WORTH, TEXAS 76102
OVER 8000 LOCATIONS WORLDWIDE

CIRCLE 11 ON FREE INFORMATION CARD
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RADIO-ELECTRONICS

g

(V1050) @ 10mHz, automatic focus correction.

SCOPE SALE [ [FLUKE]

OUR LOWEST PRICES
OF THE YEAR!
@ HITACH!
Hitachi Denshi.Ltd.

Single and dual trace, 15 thru 100 MHz. All high sensitivity
Hitachi oscilloscopes are built to demanding Hitachi
quality standards and are backed by a 2-year warranty.
They're able to measure signals as low as ImV/division
(with X5 vertical magnifier). It's a specification you won't
find on any other 15 or 30 MHz scopes. Plus: Z-axis
modulation, trace rotation, front panel X-Y operation for
all scope models, and X10 sweep magnification. And, 30
thru 100 MHz oscilloscopes offer internal signal delay
lines. For ease of operation, functionally related controls
are grouped into three blocks on the color coded front
panel. Now here's the clincher: For what you'd expect to
pay more, you actually pay less. Check our scopes before
you decide. All scopes complete with probes,

HITV302B List $995.00
SALE $819.00] !

« TV syne-separator circuit

+ High-sensitivity ImV/div
(SMHz)

+ Sweep-time magnifier

! (10 times)

ey

el '“l » Z-axis input (intensity
] modulation)
» M i « Signal delay line
_ » Complete with 2 probes
+ CHI, CH2, DUAL, ADD.
som DIFF, Vertical
DUAL TRACE Deflection Modes
+ X-Y operation
OSC[LLOSCOPE + Trace Rotation

Hitachi. .. The measure of quality.
HITV152B DUAL TRACE 15SMHZ (nodelay)

LisT $735.00  SALE $6_29.00

MODEL
®  D804:

1¢ SALE
e DMM'S

. conductance (1-R)
. logic level and
continuity detect
. temperature (K-type
thermocouple)
10. Peak hold on voltage and
current functions
11. Selectable audible
indicator for continuity or 8
level detection
12. 3%-digit resolution
13. 0.1% basic, accuracy
14. LCD display
15. Overload protection
6. Safety designed test leads’

FLU-D800 unct. 1) .......Y... $125,00
FLU-D802 ¢unct. 1) ........... $189.00
ELU:D804 truct iy i $249.00
FLU-D810 ®wmspench 10a)
FLU-D811 s Bench wiBatt.) -

BUY ANY OF THE ABOVE
FLUKE DMM AND PURCHASE
THE CASE FOR 1¢ WHEN
YOU MENTION THIS MAGAZINE AD

FLU C90 (case tor psoo, 802, 804 ... $10.00
FLUY -8205 (casetorpsio,s11) ... $35.90

+ Nine functions:
. de voltage
ac voltage
. de current
ac current

@ S

w

HIT-V202 HIT-V352
20MHz DUAL TRACE 35MHz DUAL TRACE
‘WITH DELAY
LIST PRICE: $850 LIST PRICE: §1150.00
SELEPHICEC ALL SALEPRICE CALL

Dynamic range 8 div.

« TV sync separator
circuit

+ Built-in signal delay
line (V-352)

+ X.Y operation

» Sweep-time magnifier

(10 times)

« Economically priced
dual trace oscilloscope

* Square CRT with
internal graticule
(illuminated scale)

* High-accuracy voltage
axis & time axis set at
+3% (certified at 10°

» Trace rotation system 10 35C)

* Fine adjusting, « High-sensitivity
click-positioning ImV/div.
function * Low drift

+» 2 Year Warranty

50 MHz & 100 MHz
DUAL TRACE WITH
CALIBRATED TIME DELAY

HIT V550B HIT V1050
50MHz with 100MHz with
3rd TRACE 3rd & 4th TRACE

TRIGGERVIEW  TRIGGER VIEW
LIST $1745.00 LIST $2390.00
SALE SALE

CALL CALL

The HITACHI V550B (50mHz) and V1050 (100mHz) offer
all the capabilities you might expect from a lab grade
oscilloscope. Capabilities such as 3rd trace trigger

[Novation|=5
APPLE Il _MODEM

SYNCHRONOUS SERIAL INTERFACE
THE ULTIMATE IN DATA COMMUNICATIONS
FOR THE APPLE II
The new CJ\T Ior Bpplo by Novation is a complete data
the Apple I ::omputor Ilcnnush

of a single card LSI d that offers

answer end disconnect functions plus fully selectable opera-

tion from 110 to 1200 baud including the BAUDOT code forthe

Deaf Network.

© 300/1200 Baud, LSI Dual Speed. Direct connect Modem
with i than —40dBM

tone dialing/auto

® Auto answer/oquto puhn 7 touch
disconnect
. qul. Unit curd unl.h pluwc.b}- i:mnwun

MMM-PCC-30 30 Minute

DISKETTES

Part No. Sectoring
VRB-MD525-01 Soft Sector TRS-80 Apple

40 Track Cert 1 $32.00
VRB-MD525-10 Hord 10 Ssctor  North Star

40 Track Cert 1 $32.00
VRB-MD525-16 Hord 16 Sector  Micropolis

40 Track Cert | $32.00
VRB-MD557-01  Soft Sector 77 Track Cerl

100 TPI 2 $56.00
VRB-MD557-10 Hard 10 Sector 77 Trock Cerl

100 TF1 2 $56.00
VRB-MD557-16 Hard 16 Sector 77 Track Cert

100 TPI 2 $56.00
VRB-MD557-01  Soft Sector 77 Track Cert

100 TPI 1 $48.00
VRE-MD557-10  Hard 10 Sector 77 Track Cert

100 TPI 1 549.00
VRB-MD577-16 Hard 16 Sector 77 Track Cert

100 TRI 1 $48.00

VREMD Series comas with reinforced hub ring mounted.
8" DISKETTES

YRB-F032 Hard Sector Shugart 801R 1 $37.00
VRB-FD34 Solt Sector 1BM 3740 1 $31.00
VRE-FD32-2 Hard Secior Flippy 1 $66.00
VRB-FD34-2 Soft Sector Flippy 1 $66.00

Verbatlm 8" Diskettes have all the Datalife
Improvements without the hardhale reinforcement rings.

ALL VERBATIM DISKETTES ARE DOUBLE DENSITY CERTIFIED

3M SCOTCH® BRAND PERSONAL
COMPUTING TAPE WITH LEADER

MMM-PCC-10 10 Minute
MMM-PCC-20 20 Minute

CCS2422A  LIST $425.00 S ALE
FLOPPY DISK CONTROLLER

WITH CP/M VERSION 2.2 ©365.00

1IEEE 5-100 COMPATIBLE SINGLE/DOUBLE DENSITY

514" /8" DISK DRIVES

SINGLE/DOUBLE HEADED

ASSEMBLED & TESTED

CCS2810 Z80 CPU
2/4 MHZ CPU W/Serial I/O

List Price SALE PRICE
CCcs2810 . £310.00 $275.00

vnth Bell 103 (300 Baud) or Bell 202 {1100 Br.rud]
e FCC d for direct to phone

oxttmdl coupler required

@ Full/Half duplex at 300 Baud or Half duplex at 1200 Baud

® Modem plugs into Apple Bus (No external units)

® Easy to use operating programs supplied on Disc

® Separate RS232 3-wire port for operating Printer/Terminal
at 110 to 1200 Baud

® Power lied to Apple ( oad)

® Optional handset provides full !alephono capability

® Optional program ROM's for pnlcu] and CPM

® Optional Tape mpul for

g voice g

Price Our Price

NOV-.APLCAT 5389 00 $359.00
NOV-430403  Expansion Module $ 39.00
NOV-490404 Handset $ 29.00
NOV-490405 BSH Control* $ 19.00
NOV-490406 Cassette Rec. Cable* § 5.00
NOV-490407 Touch Tone Receiver $ 99.00
NOV-490408 Firmware $ 29.00
NOV-490409 Deaf Firmware $ 29.00
NOV-490410 Software Diskette $ 29.00

[~ Requires expansion
module —

Q161

LS Shugor’r
SA801R

DEERING AVE. » CHATSWORTH, CA 9131l |

ORDER TOLL FREE (800) 423-5922 CA, AK, HI CALL (213) 709-5464

view, a bright 6” square CRT, and a max. sweep rate of
2ns/div (V1050) Sns/div (V550B). Also, features you may
not expect like, sensitivity of lmv/div (V550B) .5m/div

rMEmMBER

Terms: US., VISA, MC, BAC, Check Money Order, US. Funds Only. CA residents add 6% Sales Tax.
MINIMUM FREPAID ORDER $15.00. Include MINIMUM SHIPPING & HANDLING of $250 for the first
3 lbs. plus 25¢ for each additional pound. Orders over 50 1bs. sent freight. collect Just in case..
please include your phone no. Prices subject to change without notice. We will do our best to
maintain prices thru September 1981 SOCKET and CONNECTOR prices based on GOLD, not
exceeding $700.00 peroz.  Sales Prices Valid only if YOU mention publication and month.

Credit or! ight. NEDA

CIRCLE 81 ON FREE INFORMATION CARD



S-100 “ANY DIP" has full power and
ground planes back to back. Boards
accommodates .3, .4, .6, .9" Dips.

Dafversall Microcomputer/
processor plughoard use with
3-100 bus. Complete with heat

1-4 5-9 10-24 ; o e
sink & hardware. 53" x 10" x
$24.67 $22.94 202 e
APPLE PLUGBOARD o
Vector 4809 Peripheral Interface 14 5-9 10-24
Plugboard for construction of custom 51248 $10.37 §18.26
circuits. Plug compatible with Apple VCT-8801-1

I, Commodore PET and Super Kim

Same as 8800Y excep! plain, less

MICROCOMPUTER PHODUCTS 0 D 8 G
PART NO. PRICE 5
2016P3 8/5100.00 ”“' NO ?EJ_C_E
3 2114N3L 8/528.00 6502 $12.95 10 MHZ 16K A&T
3 LIST PRICE | szs7nar 8/$50.00 85024 $18.95
P $199.00| 7= 8/s120.00 6520 $8.95 STATIC S-100 RAM :
0 to 300 baud data rote. Compatible L 2716 8/$50.00 5522 $10.95 | GBT-143A
with Bell 103 and 113. Answer/ SALEPRICE | 2708 3/$32.00 $530-002 s219s | o 169 00 E
Originate. Full/Hali Duplex. Special $129 Oo 8080 SERIES £530-003 $21.85 List $349.00 CI
self test features. Loyl . PART NO. PRICE B530-004 $21.95 "
RS232 and “D” SUB-MINIATURE | xseoe0n T $21.85
INS 8085A 515,95 S Sai5
6551M $21.95
DP8212N $2.95 6800 SERIES
DP8214N $5.25
pllb e DP8224N $3.25 MCE800P $11.95
P=Plug, MaloType-5- Femle Type-C- Corer Hood DP8224-4N $9.95  MCB8m2P 517.85
PART NO. DESCRIPTION PRICE DP8226N $3.50 MC6808P §9.95
19 10-4 2589 | DPg228N §5.55 MCE803P $34.95 T — v R
s R R R R L P it
CND- Bl femaly J - ¢ INS8250N $15.00 MC6828P 514.95 | « Operates up to 10 MHZ (90 ns RAM Chips
CND-DESC 4 pin caver $150 5125 §110 INSB25IN $7.50 MCER40P $14.95 3 Es‘lfsembledp& Testad® h(de S ar edp )
CND-DA1SP 15 pin male 5275 $245 5215 | [NSs2saN $17.95 MCE845P $31.00 * Meets or exceeds
CND-DA15S 15 pih female $385 5360 5320 | INSB255N $6.80 MCE847P si4.95 | all IEEE 696/5-100 specifications (including
CND-DAISC 15 pin cover $150 5130 5110 | [NSa2s7N $16.45 MC6850P $5.41 | timing).+ Fully static design eliminates the
CND-DB25P 25 pin mals $350 $325 §300 | INSB259N $18.00 MCeg52P $5.79 | timing problems associated with dynamic
CND-DB25S 2Spinfemale 5480 $435 s420 | INSE27SN o SR Mfe sy ] e IStk sl le e
CND-DBSIZI2  lpegnyhod  $ 150 5145 §130 | INS8279N $49.95  MCessp sinea || memories. ¢ Switch selectable choiceiok24
CND-P25H 2 pé. gray hood $150 $125 s110 |  ZBOSERIES MC6862P s12.00 | address lines conforming to the IEEE
CND-DBS1226 2pc blackhood  $ 130 5185 § 145 | zgom $14.95 ﬁg:g;?gp sﬁ';g 696/5-100 extended addressing
CND-DC37P 37 pin male $580 $510 $445 | Z80AP1O $14.95 MC68750P 1250 specifications, or 16 address lines as used
g:&gg;: 3;P1!1 female i ?-:: : :;: : f;: mc:l‘i :::3 UARTS inolder S-100 systems. * Ideal for multi-user
pin cover . . . ZB0AD) A : : :
A %0 i mele tars s77s sem | zsoastoo $59.95 PART NO PRICE installations. * Board is addressable as one
CND-DDS0S 50 pin female $1165 $1025 § 830 | Z8OASMUI $59.95  AYSI013A ss.95 | 16K x 8 block on any 4K boundary. * Switch
CND-DDS0C 50 pin cover $200 5180 §160 | Z8OASIO02 $59.95 TR1802B $5.95 | selectable PHANTOM disable and write
CND-D2041B Hordworeset2pr.  $ 100 § 80 § .70 FLOPPY DISC TRIBE3 $6.95 | protect.» + 5 Volt operation (requires no
15232, DB25P, EIA CONTROLLER IME402 $7.95 h
CND-RS2328F  Claxs | cable 8con 841, $18.95 $17.95 $I595 - other supply voltages). * Low power
Cent. 700 Series FD1771B-01 m ss operation (300 mA typical, 1200 mA
CND-5730360 Printer connector  $ 9.00 § 750 $ 6000 | FD1791B-01 maximum). * 1 year Factory Warranty.

VCT-3682 9.6" x 4.5"

- 51363
VCT-3862-26.5" x4.5"
$11.04
Hi-Density Dual-In-Line Plug-
board for Wire Wrap with Power

ﬂ.—l& Plugboards

G

il

VCT3677 9.6"x4.5"

$26.84

VCT-3667 96" x 45" VCT-3690-12
51333 VCT-36626.5" x 4.5" CARD EXTENDER
VCT-3677-26.5" x 4.5 5868 Card Extender has 100 contacts
$10.68 VCT-3662-29.6" x 4.5 50 per side on .125 centers-
Gen. Purpose D.LP. Boards with §10.85 Attached conneclor-is compati-

Bus Pattern for Solder or Wire P pattern plugboards for IC's Ex- ble with 5-100 Bus Systems.

mictocompuiers, VOIS0 R pownc hutss bl dnk? & Grd. Bus Epoxy Glass 1/16”  Wrap. Epory Glass 1/16" 44 pin Glass 1/16” 44 pin con. VCT-3650 6.5 22/44 pin
b 3155.9?9, S A S ki cot. spaced 155 con. spaced. 156 oty PR 156 ctr. Extonders .. $18.66
ec TR S 8 0 / APPLE PO LINE SPECIAL PURCHASE
i o0 msoiaton | GOLD
e dicboie ™ MEMORY EXPANSION KITS |5 :
0.1 spacing for IC’s 4116's RAMS gOF-[BHRW:i 16 FIN LOW
: H.WT. 3 1bs.
Phenelic PRICE from Leading Manufacturers List Price $58% PROFILELC.
PARTNO.  SIZE 19 10-19 (16Kx1 200) Sale Price C-35 BOOKETS
VCT-B4P44X 45" x65"  SI56 S140 $28.00 o) |
VCT-IB9PA4-X  47"x17"  $369 $3.32 8 f $ 2 0 00 P —
Epexy Glass i [
mm-uru 45" xB.5" $1.83 51865 0 r 2 ME\"%YDE;';‘ICE TIG lGLP
btdels ORISR iy Bl Add $3.00 for programming Jumpers PROCESSING TIG-16LP pkq & 100 $120
VCT-169P4 4573177 481 S4IS : - kg. of 1000 ;
YOGS 85 17 $300 $810 for TRS-80 Keybaord i Ty SRl OEMS Stock ugp‘:ﬂ this LOW PRICE
ZERO INSERTION 1M-10A List $104.95
SPECIAL
e LEDU

FORCE TEST SOCKETS
==
m |

Perfectly balanced flucres-
cent lighting with precision
magnifier lens. Tough
thermoplastic shade. Easy

with plastic shield to pro-
tect tube from soiling and
damage.

Colors: Gray, Black, and

10-24 2599 Ry CORD REEL | jens removal. New wire clip Chocolate Brown. Comes
ZIP-16DIP § 550 $5.35 5495 SH. WT. 5 LBS design permits easy instal- with one 22 watt T-9 Circline
IIP-24DIP § 7.50 S'-' 25 “ !S GOF-CR1 22 ft. Cord $24.95 | lation and removal of fluorescent tube, 3 diopter
IIP-IND!P $10.25 GOF-CR50 50 ft. Cord  $39.95 | flourescent lens. 101bs.

SEND $1°°
for 60 Page

CATALOG

%

‘ 916l

ORDER TOLL FREE (800)

Terms. US, VISA, MC, BAC, Check Money COrder, US. Funds Only. CA residents add 6% Sales Taxx MINIMUM PREPAID ORDER $15.00.
Include MINIMUM SHIFFING & HANDLING of $250 for the first 3 Ibs. plus 25¢ for each additional pound. Orders over 50 lbs. sent
treight, collect. Just in case_please include your phone no. Prices subject to change without notice. We will do our best to main-
tain prices thru September 1981 SOCKET and CONNECTOR prices based on GOLD, not exceeding S700.
Sales Prices Valid only if YOU mention publication and month. Credit Card orders will be charged appropriate freight

tube. Comes

DEERING AVE. ¢ CHATSWORTH, CA 91311

0 WY

4235922 CA, AK, HI CALL (213) 709-5464 "

.00 per oz
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TOLL FREE ORDERING NUMBER 1-(800) 423-7144

JUST WRAP KIT

Just Wrap tool for
daisy chain wiring.
) Tool strips as it

® wraps and cuts.

L Includes one 50 foot
: spool of wire.

MP.cB.

My TERMINAL

STRIPS
The TS strips provide
positive screw activated
clamping action, accom-
modate wire sizes 14-30 AWG (1,80,
25mm). Pins are solder plated copper,
.042 inch (1mm) diameter, on .200 inch
(5mm) centers.

ABS construction. 1%2" (32mm)

VACUUM VISE

Unique vacuum-based
light duty vise for
precision handling of
small components and
assemblies. Rugged

travel for maximum versatility. Also
features screw lugs for permanent
installation.

Part No. Description Price :
. TS- 4 4-Pole $1.69 VV1 Vacuum Vice $3.
hr io. TS- 8 8-Pole 2.59
Part No.  Descripti Pri
BN Deservugn i 1512 12-Pole 3.49
JW-1 Just Wrap Tool $14.95 TS6MD  2-Pole Interlocking ~ 3/1.79 HOBBY:
JWK-6 Tool w/4 Spools and = WRAP
JUW1 24.95
R-JW* 50 Ft. Replacement TOOL
Wire 3.49 BW2
JUW-1 Unwrapping Tool 3.49

Easy one hand
operation.
Rugged all metal
construction.
Replaceable
TEFLON® Tip. Selt
cleaning on each stroke.

*Specify Color: Red, Blue, White or
Yellow.

* Auto-Indexing
* Anti-Overwrap
* Modified Wrap

Part No.  Description P

Suction precisely regulated for reliable BW2630 Tool $19
d_esoldaring without damage to delicate BT30 #30 Bit (not incl.) 3
Regular Modified circuitry. BT2628  #28 Bit (not incl.) 7
Wrap Wrap DSPI Desoldering Pump $9.95 BC1 Batteries & Charger 14
mamHAND WRAP TOOL == -
Part No. Description Price o PROBE INSERTION/EXTRACTIO
WSU30 Regular $6.95 LOGIC TOOLS
WSU30M Modified 7.95 Part No. Sioticn p

INS1416 14-16 pin Inserter $:
MOS51416 14-16 pin MOS Safe

Inserter i
=mrmE=a(= TERMINALS MOS2428 24-28 pin MOS Safe
T * 025 Inserter i
eﬁsﬂﬂ%@ (0,63mm) MOS40 40 pin MOS Safe
el Square Post Inserter i
s e 3 Level EX1 14-16 pin
=TI | Wire- IC Extractor
wrs Wrapping EX2 24-40 pin
* Gold Plated IC Extractor
i 25 PER PKG. WK-7 IC
Part No.  Description Price “INSERTIOI
WWT-1  Slotted Terminal $4.98 Compatible with all logic families us- Complete IC |
WWT-2  Single Sided ing a 4 to 15V power supply. serter/ Extrac’
Terminal 2.98 Thresholds automatically programm- Individual Cor
WWT-3 IC Socket Term. 4.98 ed. Visual indication of logic levels to ponents (liste
WWT-4 Double Sided show high, low, bad level or open cir- | above) $22
Terminal 1.98 cuit logic pulses.
INS 1 Insertion Tool for *10 N sec. pulse responses

above 2.49 120 K input impedence.
= Automatic resetting memaory.

sIncludes tip with protective cap &

SOCKET WRAP - ID coiled cord. Allows IC’s to be dis-
L PRB-1 $36.95 pensed from their tube 1
Slipped onto 2 at a time and picked up
socket before LOGIC PULSER by insertion tools above.

wrapping to « Dispenses 8-42 pin

Superimposes a pulse train (20 pps) or
a single pulse onto the circuit node
under test without un-soldering IC's.

identify pins. IC's « Compatable with
all IC carrying tubes »

Use with WK7 for MOS <=

Bulk Bulk : gutomaltic pgéa;ity sensing safe insertion,
Part# Price Price Part# Price Price 2 Fi‘:;;'-'tfp&p“:’j'ﬁ: o aatterse Part No.  Description
141D 1.49/10 5.50/100 22ID 1.49/5 5.95/50 ol Incltidas tipwithiprotective can & MDD1 1 Chan. Dispenser §:
161D 1.49/10 5.95[100 241D 1.49/5 5.95/50 liod oaed MDD5 5 Chan. Dispenser  §
18ID 1.49/10 5.00/50 28ID 1.49/5 6.50/50 colled cord. MDD 10 Ch i
10 an. Dispenser 1¢
201D 1.49/5 5.00/50 40ID 1.49/5 5.00/25 PSL-1 $48.95 S TN IR
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TOLL FREE ORDERING NUMBER 1-(800) 423-7144

EDGE CARD CONNECTORS

RIBBON CABLE

IGHT ANGLE HEADERS ol e 1
SOLDER TAIL WIRE WRAP ;g :gggg Si.gg Solid Color  Color Coded
ze PartNo. Price PartNo.  Price 26 |DE26B 5.00 Size 10ft. 100ft.  10ft. 100 ft
| IDH10SRB $1.20 IDHIOWRB  $2.60 a4 IDE34B 6.05 10 290 17.00 4.00 30.00
IDH20SRE 190 IDH20WRB 415 40 |DE40B 6.90 14 3.40 23.80 5.00 42.00

16 370 27.20 560 48.00
20 440 34.00 7.00 60.00
24 5.00 40.80 8.00 72.00
26 540 4420 8.60 78.00
34 6.80 57.80 11.00 102.00
3 40 7.80 68.00 13.00 120.00
i~ === e Uy S s P e e e W e 9.50 85.00 16.00

IDH26SRE 2.75 |DH26WRB 5.35 |
IDH34SRB  3.75 |DH34WRB 6.25 |
IDH40SRE 3.75 |DH40WRB 7.35
IDH50SRB  4.75 |DH50WRB 9.20

' Spacing. Mounts on PC Board & Mates
th IDS Socket below. Ejector Bars - 4/1.00.

50 IDESOB 7.50

.1" Spacing. Crimps onto cable with
ordinary vise & mates with standard
062" Card Edge.

CABLE PLUGS
5 PIN “D” CONNECTOHS

ider Style Part No. Price Size Part No. Price SSOCKETS
ale DB25P $2.95 14 IDP14B $1.45 ) PartiNo. Price
:male DB25S 3.95 16 IDP16B 1.65 10 IDS10B $1.88
Sver DB25C 1.50 24 IDP24B 2.50 20 IDS20B 2.75
C Style 40 IDP40B 4.15 26 IDS26B 3.50
34 IDS34B 4.50
do, joeaar & 1" Spacing. Crimps onto cable with 40 IDS408 5.40
;Teare IDB25C 1‘60 ordinary vise & plugs into standard IC 50 1DS50B 6.50

Socket.
slder Style solders onto cable, IDC -

yle crimps onto cable with vise. 9,
i, 37 and 50 pin available also.

1" Spacing. Crimps onto cable with
ordinary vise & mounts to header sold
above.

B R Wi

/IRE WRAP WIRE
#30 Wire Wrap Wire

WIRE KITS
Kit No. 1 — $9.95

ngth  100/Bag 500/Bag  1K/Bag

k 250 3" 100 41"
5 $1.38 $3.94  $6.81 200 3yn 100 P
o 1.43 4.25 7.46 100 e 100 &
5% 1.51 4.57 8.11
0" 1.56 488 873 Kit No. 2 — $24.95
3 1.63 5.21 9.39 250 212" 250 5%
P 1.69 554 10.04 [N 500 3t 100 54"
b 1.74 592  10.69 = EartNoy 500 3% 100 6”
3 1.82 6.23  11.34 - 500 4" 100 62"
| 08 ICNOBIWBSG .44 |52x .39=$20.28 3 -
5 %}; ;ﬁ Eg | 14 ICN143WBSG 53 |30x 46=$13.80 =0 4% 100 7
- 2 16 ICN163WBSG .58 |26x .50=$13.00 i = i
: 229 778 1440 18 ICN183WBSG .78 |23x .68=$15.64 KiENo. 9 S sot 95 ‘
if 2.35 8.12 1510 20 ICN203WBSG 1.00 |21x .85=$17.85 250 2‘»’2 500 472"
5 2.40 846  15.80 22 ICN224WBSG 1.07 [19x .82=%17.48 500 500 5”
» 246 8.92 GiE 24 ICN246WBSG 1.09 | 17x1.09=$15.98 500 3'/3 " 500 51"
x - 16.51 28 ICN28B6WBSG 1.43 |15x1.23=$18.45 500 4" 500 6"
3 2,53 9146 {702 40 ICN4OBWESG 1.85 |10x1.60=$16.00

0 2.63 9.58 17.91 e Kit No. 4 — $59.95
| lengths are overall, including 1" strip Selective Plating provides gold in contact o ,‘
| each end. Choose from colors; Red, where it counts. 3-level wrap. Save by buy- 1% :23::"3 1% gf’
ue, Black, Yellow, White, Green, 1?9 sockets by the tube. All gold available at e “

: Yae/pin extra charge. 1000 3 1000 5%

ange, and Violet. 1000 4" 1000 8"

* No Discount

e e ]

e =T

ORDERING INFORMATION
epaid orders over $50 shipped prepaid via

’S. All others add $3.00 for handling. VISA,
2, COD’s and open account orders will be
arged freight. $15 minimum order. $100
nimum open account order.

DISCOUNT SCHEDULE
Order Amount  Discount and the name of
$15- 99 Net this magazine must be men-
100 - 199 less 10% tioned at time of order to get
200 - 499 |ess 15% discount. Discount applies
500 -999 |ess 20% on all items except as noted,
1000 up less 25% “No Riscount ¢
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P.0. BOX 401244R
GARLAND, TX. 75040
(214) 278-3553

The Greatest Breakthrough
In Electronic Music Ever!

BULLEY ELECTRGNICS

Sound Effects Kit $18.50 Doomsday Alarm Kit $9.95

The SE-01 isa compiete kit that If you have trouble sleeping and you would like the rest of
proarammable aaund eitests | the neighborhood to share your misery then this little kit
generator Desigred around will be for you! There is no way to accurately describe the
the new Texes Instruments unearthly howls, screams and tones that come out of this
:::r:n_m"g“f:";- it kit. Four separate tone oscillators are mixed, cancelied
DIF | swilches _and pots 1o and stepped at a varying rate. 10 Watts of crazy sounds. A
program the various com- great fun kit or a practical burglar alarm. Complete with

PC board and all necessary components less speaker, For
6-12 VDC. ORDER DA-02.

binations of the SLF Oscillator,
Overvoltage Protection Kit $6.95

VCO, Molse, One Shot, and
Protect your expensive equipment from overvoltage

The
Super Music
Maker

REVISION 2

$24.95

(Basic Kit)
Does nol include speaker
swilches or 2708 ROM.

Envelope Confrols. A Quad Dp
Amp IC is used to img

an Adjusiable Pulse Genera-
tor. Level Comparaior and
Muitiplex Oscillator for sven
more versalility. The 34" x 57

Music Boxes
Store Displays

PC Board features a prototype
area 1o aliow for user added
cireuitry. Easily p

conditions. Every computer should have one| Works with any
fused DC power source from 10 to 20 volts up to 25 amps.

to duplicate Explosions,
Phasor Guns, Steam Tralns, or
almost an infinite number of
other sounds. The Unit has a
multiple of applications. The
low price includes all paris.
assembly manual, programming charis, and detalled 78477 chip
specifications. |1 runs on a 8V battery (not included]. On board
100MW amp will drive a small speaker directty, or the unit can be

7 Watt Audio Amp Kit $5.95

SMALL, SINGLE HYBRID IC AND COMPONENTS FIT ON A 2° x 3° PG
BOARD (INCLUDED) AUNS ON 12VDC. GREAT FOR ANY PROJECT THAT
NEEDS AN |NEXPENSIVE AMP. LESS THAN 3% THD @ & WATTS
COMPATIBLE WITH SE-01 SOUND KIT

Stereo AMP/Power Supply Board

Now you can play hundreds of songs using the Bullet Super
Music Maker. The unit features a single factory

prog P IC thal comes with 20 pre-
programmed short tunes. By adding the additional PROMS
(2708's) the system can be expanded to play up to 1000
notes per PROM. Just think a compacl electronic
instrument that will play dozens, hundreds or even
thousands of selections of music. The kit comes with all
electronic components (less the PROM), and a drilled,
plated and screened PC Board which measures 4" x 44"
The 7 watt amplifier section is on the same PC board and
drives an 8 ohm speaker (not included), from a whisper to

connected to your sterea with incredible results! (Speaker not

TEATT Is y for $3.15 each Takes low level audio and drives 8 ohm speakers ON-

BOARD Rectiflers and Filter supply power for AMP
AND TUNER, VOLUME, BALANCE,
and TONE SLIDE CONTROLS

$6.95
AMP ONLY

ear splitting volume. Since the unit works on 12 VDC or 12

VAC*, vehicle or portable operation is possible. What do

you get for $24.957 ything but a k

case, swiltches, and PROM. Additional 2708 albums

containing popular tunes are available for $15.00 each or

you can program your own PROMS using information

provided with the kit instructions. Lists of available PROM

albums are available on request. (Nofe: Unit plays
lect, music one nole at a time, 1 is not possible to play

chords or a melody with harmony simultanecusly. )

+ Envelope control gives decay to noles.

* “Next tune” feature allows sequential playing of all songs.

* On board inverter allows single voltage (+12) operation.

OPTIONAL ACCESSORIES
DIP Switches One 8 pos., One 5 pos. 2.00/Set
(Can be directly soldered to PC Bd. to access tunes)

Switch 2.50/5a1

AY3-8910 PROGRAMMABLE SOUND GENERATOR

The AY3-8910 is a 40 pin LS| chip with three oscillators, three
trols, progr le noise generator, three
mixers, an envelope generator, and three D/A converters that
are controlled by 8 BIT WORDS. No external pols or caps
required. This chip hooked to an 8 bit microprocessor chip or
Buss (8080, Z80, 6800 etc) can be software controlled to
produce almost any sound. |t will play three note chords, make
bangs, whistles, sirens. gunshots, explosions, bleets, whines,
or grunts. In addition, it has provisions to control its own
memaory chips with two 10 ports. The chip requires +5V RS - v
75ma and a standard TTL clock oscillator. A truly |ncmaln% ,A-,-::El:) sunemnmr::;:::mu
circuit TUNER . (Tuner Amp combas) for
$12.95 W/Basic Spec Sheet (4 pages) $12.95 $50.00
60 page manual with S-100 interface instructions and Aequires 12v0G TUNER ONLY
several programming examples, $3.00 extra

PLUG COMPATABLE
with TUNER

REQUIRES 12VAC
JRANSFORAMER AT 400 MA
(not included)

FEATURES: AM, FM Stereo,
Phono Inpul, Aux Input, AC
Cord, 300 Ohm Antenna
Inpul AM Loopstick Antenna,

Two 5 position
(For remote wirlng to PC Bd. to access tunes)

Attractive Plastic Case 6.50

‘Wallplug Transformer 3.00
(For operation on 117VAC house voltage)

* NO C.ODs
* SEND CHI g .
MANY OTHER COMPONENTS AND KITS AVAILABLE |+ PHOME ORDERS ACCERTED N VISA AND MASTERCHARGE ONLY.
IN OUR COMPLETE CATALOG. CALL ORWRITEFOR | & 400 28 FOn sHIepNG e rax
FREE CATALOG. + ALL FOREIGN ORDERS ADD 30% FOR SHIPPING CHARGES.
«U, 5 FUNDS ONLY.
(214) 278-3553

MICROACE/
SINCLAIR USERS

PMC PERSONAL COMPUTER

Ideal for small businesses, schools, colleges, homes, etc.

TTL SALE

LOOK!

i : ; 74LS00 $0.16 74LS74  $0.45 74LS365 $0.75
Suitable tégéh:ee{?pcuen:ed, inexperienced, hobbyist, ;gtgg n_g ;:tg% ﬁ‘g %23?3 :gg
EG3000 74S10  $0.29 74LS157 $1.20 280 $4.20 8K FLOATING POINT
Series 740832 $0.35 74LS165 $1.76 REG. 7805 $0.90 SUPEH HOM PACK

SOCKETS LOW PROFILE WITH NEW MANUAL

onLY $35

WITH
NEW 14 PIN g:g ;g PIN ::.15 24 PIN zg
16 PIN $0. FIN $0.15 40 PIN $0.
EXTRA
KEYS! 10V Power Adapter 600ml. $6.90 UHF Modulators $9.90 MICROACE!SINCLAIH

VIDEO UPGRADE KIT

Only runs with NEW ROM
{Smooth screen display) ONLY szs

® 16K user RAM
plus extended 12K Microsoft
BASIC in ROM @ Fully TRS-80 Level Il
software compatible ® Huge

range.of software already available ® Self contained, PSU,
UHF modulator, and cassette ® Simply plugs into video
monitor or UHF TV @ Full expansion to disks and printer
@ Absolutely complete — just fit into mains plug.

SHARP
PC1211

$190

COMPUTER
POWER THAT
ONCE FILLED A ROOM
CAN NOW BE CARRIED IN YOUR POCKET!
® Programs in BASIC e “QWERTY" Alphabetic
Keyboard @ 1.9K Random Access Memaory

® Long Battery Life,

GET YOURSELF A NEW EPSON
MX80 & MX70 PRINTER AND
SAVE A FORTUNE

Price on application

Interface Cards for Apple,
Pet, TRSBO, and PMC —

RS232 Interface Cards not
necessary for parallel.

Full TRS80

COMP PRO MIXER

POSTAGE,
$20

MICROACE/SINCLAIR
16K RAM PLUS
EXPANSION BOARD

2 SLOTS WITH EXTRA POWER SUPPLY
ONLY ONLY

16K 5149 4K $110

[MicroGicel

POSTAGE
$20

Professional
audio mixer
that you can
build yourself

and save
over $200. A COMPLETE
TV GAME BREAK OUT KIT s COMPUTER
Has got to be one of the world's "
greatest TV games. You really get complete kit. A nqw
hooked. Has also 4 other pinball power supply gen_er_anon of
games and lots of options miniature
Good kit for up-grading old $50.00 Computers

amusement games

MINI KIT PCB. sound & wision modulator, memory chip
and de-code chip. Very simple to construct. $30.00
OR PCB $6.00 MAIN LS| $17.00

2K Kit OnLY $149

POSTAGE
20, Post and Packing FREE

— —_— Please make checks and money orders payable to MicroAce or phone your order quoting Master Charge, Visa,
I ﬁlcro EI b" _L Diners Club or American Express number for immediate despatch. Add 6% Tax for Shipments inside California,
= MicroAce, 1348 East Edinger, Santa Ana, California, Zip Code 92705. Telephone: (714) 547 2626
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SURPLUS
ELECTRONICS

co RP Phone: (305) 887-8228
7294 NW. 54th Street -~ TWX: 810-848-
Miami, Florida 33166 WHOLESALE/RETAIL We acceﬁ‘M?t-sltngard ar?:lo\!iasg.
EQUIPMENT/COMPONENTS/WIRE & CABLE/ACCESSORIES

“TANK BATTLE” TV GAME

In just a short time and with a few minor parts, the most
novice hobbiest can complete this exciting Tank Battle
¥ama Create a fun-filled evening for the whole family.
wo independent tanks rumble thru land mine fields,
shoot shells and fragment when hit. Four distinct engine
sounds are ?roduwdforthu different speeds. Sounds of

C.B. SPECIAL
CONVERT THESE TO 10 METER FM
New printed circuit board assembly. (Squelch pot,
volume control and channel switch not included.) Boards
sold as is, the way we bought them from the
manufacturer. Board dimensions 67x 6"

unfire, shell bursts and tank explosions are realistic.
3 g::“n;;t_]c on-screen scoring. Supplied with schematic i ST- 50 5099 ss_m
SOLD ASIS 10-49 $6.50 100-ur $5.50
$9.95¢ea.
COPPER PANEL METERS E.F. JOHNSON S COMPUTER GRADE ELECTROLYTICS
CLAD BOARD 25-0-25 VDG, 2Va" x 3" METER VALUE/MFD VoLTS DIAM. /LGTH. PRICE
(Double Side) 0-25VDC, 24" x 2" 63,000 @ 15V 3" x 5% $4.00 ea.
Size 9.25x10.75 (S0 Erliack 10,000 @ 20V 1% x5%"  $3.00ea.
Thickness .062 $4.00 2. 2/$7.00 2,700 @ 25V 114" X 2% $2.00ea.
$2.00 ea. i 2,900 @ 25V Ve x 27 $2.00 ea.
3,000 @ 25V 112" x 412" $2.00 ea.
DIP SWITCH TRIMMER CAP A 100,000 @ 30V 3 x5n" $6.00 ea.
SRR \ cdge r , 39,000 @ 30V e AT $4.00 ea.
Fank I " w ,
= S s ol 34800 @ 50V & x5%"  $3.00¢a.
N Scale 1-20 Top, 450 @ 75V 1Va" x 24" $2.00 ea.
7 POSITION $1.30 62 0-5 Bottom. 500 @ 100V 192" x 3%" $2.00 ea.
Al b 1.5-20pF (ARCO PC-402) $1.25 e, 5/$5.00 240 @ 300V 114" x 3" $2.00 ea.
12 POSITION $2.00 ea. 50¢ ea. =060, W) e 50 @ 450V 1% X 2" $2.00 ea.
AMP METERS SUB-MINI 10K POT E.F. JOHNSON 9 VOLT NiCd MUFFIN FANS
= SIGNAL STRENGTH | RECHARGEABLE :
] I e with On-0ff METER BATTERY
| e e
“ ] & popular
5;’$1.00 %4 thread section. Transistor Battery, e
: ASTATIC T-UGS-D104 $4.5 e MFG By Rotron Inc.
2Y4* square, no shunt required. MICROPHONE MAHOGANY 3 Blades 4% Square
Easy to read dial. Pre-amp desk-top microphone with crystal PROJECT BOX USED
Mavement: 0-6, 0-10, 0-17 SleiTand it pli, 200N, 2%k 2%° . 110 VAC $5.95 ea.
el $35.00 2 Scale: 1-30 db top (orange), NEW
$2.50 ¢a. ' 0-50 bottom (black) S | 230 VAC Model MU3A1
SPEAKER SPEAKER AXIAL LEAD 57 Al $12.00 ea.
ELECTROLYTIC GRS =
Weather & water-proof
};?-: t{.%r”ﬁﬁﬁilﬁg%ﬂ CAVACITOR? s wx TH X% 01%°h | SPRITE FAN
16 OHMA. 25 watt, 15 Enig 1:3:%% Has a lip for recessed face Mfg. by Rotron Inc..
350-10,000 HZ 200F @ 15V12/81.00 plate and a felt bottom odel SU2AS.
6" diam. x 5" deep. 50 uF@ 15\”2,3.1'm 115v AC. 19 amps.
Model #MM-2 . IC SOCKETS (Impedance protected.)
22uF@ 25V12/$1.00
szs M ea 13F@ 25V12/$1.m GOLD'PL“TED 3Va"x 3Varx1%"
= - 1uUF@ 35V12/81.00 WIRE WRAP $12.00 :2
2 uF @ 150V 12/$1.00 -
COAX CONNECTOR C & K SWITCHES 2@ NDES 7 POWER CORD
3UF@ 50V15/$2.00 %
UG-273/U BNGC-F/UHF-M $2.50 : 5uF@ 50V 15/$2.00 14pin  40C ea
UG-255/U BNC-M/UHF-F $3.00 ' 10uF@ 50V 15/52.00 :
UG-146 A/U N-M/UHF-F $4.50 - 250 uF@ 25V 10/$2.00 16pin 45 ea. -
UG-83B/U N-F/UHF-M $4.50 - 100 UF@ 50V 10/52.00 2anin  T5¢ea Molded 3 Prong
UG-175 RG-58 Adapt $ .20 50uF@ 75V 10/§2.00 il : Plug with molded
UG-176 RG-59 Adapt $ .20 : 40pin $1.75 ea. receptacle
UG-1094 BNC-F/Panel $1.00 | |5 J-60 3 D.P. CABLE Belden 16 AWG
s0239 50¢ bat ol evemant LIS $3.00 c..
- 1
PL253 60¢ ot rivs Lsptn $5.50 ca. MAGNETIC CHESS BOARD
COAXIAL CABLE (center off) WITH MEN
50 OHM-RG 174 L3 7108 (SPDT } Corin
' momentary & 22 AWG Folds in half to carry men
“'9?5; Eﬂgnﬁ?ﬂ?" 50 J-3 7201 DPDT (special Hood  #0Cond  Length 17w x 11" 1x7°h
large rocker) 25p ST 5 $4.00 ¢z
$12.00/100 $1.00 =2 6/$5.00 258 10 17 e

TERMS: All material guaranteed unless otherwise stated. If you are not satisfied with our product, it may be returned within 10 days for a refund (less shipping). Please
add $4.00 for shipping and handling on all orders. COD's accepted for orders lotalingds‘zo or more. All orders shipped UPS unless otherwise specified. Florida residents
please add 4% sales tax. Minimum order, $15.00. Foreign orders — US funds only, add for shipping and handling.
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SMASHING ALL SALES RECORDS — OUR NEW
30 CHANNEL CABLE TV CONVERTER!

Converts md & super
band cable channel
for viewing on your
TV st

No. MpaEo4?

95

$M40%
s

i Jomm e
s

HOT NEW IMPORT! REMOTE CONTROL
30 CHANNEL CABLE TV CONVERTER!

Y
7995  On/off switen and
wa /5 -fine tining cantrod!
57495  No, Mavazrrs

v /10

ETCO MKIl| WIRELESS -
THE ULTIMATE CABLE TV CONVERTER!

18 00

UIDCOR 2000 CONVERTER ELIMINATES PROBLEMS
WHEN VIDEOTAPING FROM CABLE TV

Sat TV to channel 3,
and the hand held
remats contred does

it alll
Neo, MozaD0a

95 Hru': s your VCR'S caps:
Eilitytae programming, Re
WWoeEs ramate ehaneal con WIDCOR
ol Ensbles videotaping
of ore cabin program weR
whiile watching snothss AL COMERTER

Ne. MOVASS0

UNUSUAL FACTORY SURPLUS

MID-BAND — SUPER-BAND CABLE TV TUNER
Convern cebile channslt to a

commen |F frequancy. Expari

mentens - bulld esbhe conver

s 5780
e
[340VAISD . Distuiled schamate & spe shast - S1.50

FACTORY SURPLUS UHF TUNERS

9 5 Brand new production surplus.

All solid state, Ideal for exper-
imental work building, cable TV
converters, sic. No. 34850060

n‘Iﬂ

MINIATURE FM WIRELESS MICROPHONE

297

QUARTER-MILE WIRELESS MICROPHONE
& RECEIVER SYSTEM

FCC spproved cryital contralied

wirelmss mike 8 rocel

battery cperated. Eiscirat wide
SARE  range response. VU mater
15 Ho mevaos:

Hides in the palm of your
hand. Reception an any itan
dard FM radio or receiver,
No. 34aVAdS2

FACTORY SURPLUS VHF
“TWIN” VARACTOR TU

Admiral Na. NG 31431
BAAND NEW| id:
e repalying slectron
TV “FRONT ENDS” A hard 1o
find item at & yentational pricst
No. 329veaos

DUMPING! NORELCO ENDLESS LOOP CASSETTES!
Impassible to find at any

95 =

o 3 minutes — No MOVAEDS

\
$443 G minuter — No 24pvAGos \ESS!

T E,ND

IN STOCK — THE MUR
CORDLESS TELEPHONE S‘!’S‘I’EMI

144°

SALE OF OUARTZ BATTERY-
OPERATED CLOCK MOVEMENTS!

312095
vl

88

1 OUR LATEST 98 PAGE
E FASCINATING CATALOG

ETCO ELECTRONICS
_ NORTH COUNTRY SHDPPING CENTER
PLATTSBURGH, N.Y. 1
Check with order, plesse. YVina & Mavtercard OK. (Sorry, no C.O.D's. Add 15%
for UPS & Mamdiing (Exeess rafunded]. Y. State rasscents sad 7% sales tax

Dealer b Expart nquirkes invited. Dur telsphoms oider detk mever clom
sl 1-518-561 - 8700
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KNAPP ELECTRONIC PARTS

Reed Relay

6v. SPST

COTO mini CR 4003-6 -79¢

Capacitor

G EE 5200 mf 25v.

49¢

5 Way Binding Posts

red or blue

23¢

Jumbo LEDS

red diffused

reg..5% accuracy

$23.50

Dipped
// 10/%1.00 ;?%31"5 22,33, 47, @ 63
100/#8.00 |22'ss@iov.
Power One RO L AL
5v. BAMP power supply 47,.88,15,2.2,33, 47,68 @ 35v.
22, 88, 1 @ 50v

Dip Tantalum Caps

Popular Transistors
2N22219A. TO 39
ECG128.TO28 ...
ECG123APTO 18 .

ECG159. TO18 ... A
ECG130.TO3 . e
ECG129 TO 220

2N2222 or 2N2907 TO 926181 W

25¢

Micro Switches
mini OMRON SS5 w/lever

Mura Cordless
Telephone System

Relays

Potter/Brumfield

KH-5870 mmp% Q
or
Dunn Reed
.99¢

MRASIAT03 24v./SPST

o itoh #6324 \/ AS IS 1.C.'s ALL NEW
ey AR St el
" " or N '% (ol units C.‘A-Lmn!r&CD‘CMOS
$3.50| $199.95 Retail 543 50 stock up. . . 310.00
Voltage Regulator Dip Switch Mini Solid State | Toggle Switches
ideal for battery charging &, 5 posit..89¢ Buzzer
137y | 6 .99¢ 12v.
AT By $1.09
10-3 ' 3AMP_ *1.08 || 5w Profile 98¢
Circuit Breakers Dip Sockets Magnacraft
2 _ SPSTHEMEE ) 79
ulo fosct :; :m Dlp Relays SPDT mom. center off . 99
L —— in ...
.39¢ ;3 :‘: S SPDT .. centeroft... 99
sealed glass 40 pin . SRR s 99
1/4/10/20 AMP 10/‘350 s2pind SPST... NO5,6,12,24v. | SPDT ...10aMP...1.19
S EN D FO R 15/30 pin AMP edge conn, SPDT...5 <o DPBDTGE A 1.95
36/72 pin double w?:clge:‘;:r'ag DPDT ..oovvennensnn DPDT .. centeroff .. 2.09
FR EE wora iy oS98 90K ST 5225 DPIBI foeonly 3 o (SR DT sl e 1.95
CATALOG P g wiw s295| $1.99 or 10/:14 95 AP DT s 1.95
H.J. Knapp of Florida Inc.
Or Call Us At (813) 392-0406 4750 96th St. N. St. Petersburg, Florida 33708
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SIMPLE SIMON
PART KITS

|| MITSUMI UHF TUNER

$34.95

1. VT1-SW  Varactor UFH tuner, model UES-ASSF £34 95

2 CB1-5W  Printed circuit board, pre-dniled $18.95

3 TP7-SW  PCB potentometer, 1-20K. 1K & 5-10K (7 pes) 5595

4 FRISSW Resistor kit 1/4W. 5% carbon fim (32 pes) $495

5 PT1-8W Power I'Iﬂimrm(r pri-11TVAC, sec -24VAC
250mA $6.9:

& PP2-SW  Panel muun[ potentiomaters & knobs 1-1K B-tager
& 1-10K wisw $595

T. 8514-5W IC's (T pesl, a-wu {4 ea) regulators (2 ea) & hoat
sink (1 ea| $29.95

8. CES-SW Electrolylic capatitor kit (9 ea ) 5555

5 CC33-5W Ceramic dmc capacidors: 50 WV (33 pes) 57.95

10 C1-SW Variable ceramic Irimmar capacitors 585 pF

6 pcs) 5595

11 L4-SW  Coil kit 2 ea 1BaH_1 pa. 22sH inductances pre
wound and 1 eg T37-12 fervite torosd core with § 11
#26 wire $500

12 KCS-5W  IC sockats: tin inlay. soldertad, S ea 8-pin & 2 03
14-pin 51.95

13 SA-5W gma\nr & enciosure with pre-punched backboard

1465
4 MISC Miscellaneous kit includes haraware, 6-32 & 8-32

screws. bolts, wire. ant ferminais. DPOT swilch
tuseholder. stc 5995
Whan oroering all tems 1 thru 14 1otal price s $139.55

——
o
-~
STVA-1  Yagi antenna 7 element. 7541 Channels 42-54
115 dB gain $995
COAX 75flcoax cable; RGSHI—11c por foat
F-59 Caoax connectors 30c ea
M1 Specal UHF 753001 matching transtormer $145
At Indoor VHF-UHF anteana ampiifuer 3004 m-cul

13 0B gain $1995
dvlmoun:uh!ie lﬂd 10% shipping & handii
cmrm % shipping & handiing. Catalog. send §1

Mail On‘hru
Simple Gimon E Arenics Kit California Crders send 1o-

3’7! SOU[I‘! \flllj’ View Suite 12, Las Vegas, Nevada 89108

m sand 1o
1 |mhlwmun Bivd., Hawthorne, CA 90250
Visa ge OK. T 213-675-3347

GUARANTEED LOWEST PRICES

ON PRIME ICs

We do mot buy ICx.

This i3 @ closeont to the public
of @ manufocturer’s surplus. Az
liste stems are sold out they will
be deleted from owr ads and
caralog lting.

[ these prices are not the lowess
you spot, our catalog prices will
be lower.

irom: Vermont Electronics
Dept. 2
312 W. Vermonl, Suite B
Anaheim, CA 92805

& We ship all orders within 24
ke, of receipt.

* We do mot back order.

# Immediate refunds on
out-af-stock.

items

oo an [
1o
32

&
EEEA42EBE BEBBUKUNT

sEENEkakE ¥ubayarey
BsEseE BRins

et O3
50

s

.
ar
a
2
sz
"
-
"
o
b
m
n
115
]
"
“
r
.
[
=
"
"
]

Much wider selection ol
Seliscoring 10 test (Re. | 1C and tramsistars. Tdax,
tall $5.95) with order over 7411 T4MxL 74531,
$25.00. (1 st may be | DMBEIT. LA MM, AW,
ordered separately; 36,95 | O, LH, WM. 74Ca. 51
wach; 19 for 539.95) e
Cusrantend 18 be axcurate. | if 1oguesied by phone.

Send Mail Orders 1o
Vermont Elecirenics
Depe. 2
212 W. Vermont.
Sie. B

Angheim. CA 92805

Volume Discount 24 hr, Order Desk
St e [714) 956-4634

10% surcharge on

Standard Shipping

0152499 el

5250059999 - 5%

nochargs | sioaseriiass —iom| RUSH ORDERS.

# 3% depent rguired on | 3500 00T —15% Calil. Res. add 4%
€00 andeey by mail $1000.00up — 2% sabes tan
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RADIO-ELECTRONICS

“JAVANCO”
Your Parts Supermarket
150 Second Ave., South Nashville, TN 37201
615-242-7575

Power Supply Kit 120 VAC input 8 to 15 V regulated controlled output All parts &
step by step inst. plus schematic includes PC board, transformer And all parts
needed for making (Less Cabinet & Line Cord) Approx. 2.5 AMP rating thru range

continuous duty order #JCO-1 ONLY $12.00
Order # TR-54 Xformer 120 VAC primary 6. 12, 24 VAC Sec. 2.75 A EA. B.25
Order # LED - 1 Readout 6 DIG 7 Seg. 7/10" Characters Pinout Furn. EA. 275
Order # IC-25 Drivers for LED-1 USES 3 Drivers SCL-4433abe (3) for 1.20

Order # ECK-48 (48) Electrolytics (Unmarked and Marked Good Usables) kit 1.40
# TRA33-K3 (3) NPN 75 watt 10 amp TO-220 Case RCA and SGS (3) PCS 1.25
#TRA 8-K12 (12) NPN Transistor Formed Leads (Good Gen Purp.) (12) PCS 1.00

# TRA-105K4 (4) PNP Asst. TO-3 Case Transistors
(Some Unmarked)

(4) TO3 1.70

Remember: JAVAN Warranty: (All Parts sold to you to be good or full credit)

ICS9-K4 40 Pin Low Profile IC Sockets
28 Pin Low Profile IC Sockets

(4) 40 PIN Sockets 1.00
(5) 28 PIN Sockets 1.00

A word for thought (have you ever looked at retail prices closely???)
They usually end in .95¢ .99¢ 98¢ .77¢ .B8¢c (Buy at Wholesale)

WWC-1 Wire Wound Choke (100 Microhenry @1000 Hertz and .01Q) EA. 43¢
CTR—31 Contactor Reversing Magnetic 110 VAC Coil Approx. 18 amp rate

on Contacts Furnas # 44NA30AF EA. 16.00
PCB-Single Side PC Board 7%" = 24" (Tuft Stuff) 6#6 Holes EA. side 2.25
TL-3 4 Piece Screwdriver Set in Handle (A Must for IMom!) EA. 45
MC-85K6 .22 MFD Capacitor @ 50 VDC (6) .22 @ 50 VDC 6 for 1.00
LAS-TK GE 455 Bayonet Base Lamp (Built in Flasher) 7 GE 455 1.00
EC-162K5 500 MFD. @ 15 Volts Axial Lead Lytic. (7) PC'S 500 @ 15 V 1.00
FP-51 6800 MFD. 50 Volts Nichicon FP Can Electrolytic EA. 1.00
MC-253 .47 MFD (@ 50 V TAW Axial Lead Capac w/Slip on Lugs EA. .1T7¢

SW-12K5 Leaf Switches Single Set Contact Points (5) Leafs .85¢

Please Remember: We have one of the largest stock of parts in the USA
If you should use or know someone who wishes large quantities call or write.
We stock very large quantities - but sometintes items are limited

We will never intentionally mis-represent an item (We Want Bepeat Orders)

SPK-64 Speaker 2 % 3 inches 50 ohm Good Intercom ohmage EA.1.75
RY-55 Coto-coil Relay Very Small Encapsulated DPST EA. 29¢
TC-22 Tantalum Capac. DIP .33 MFD @ 35 V PC Leads EA 12¢
TC-31 Tantalum Capac. DIP 10 MFD. 20 V PC Leads EA. 22¢
TC-32 Tantalum Capac. DIP 3.3 MFD. 25 V EA. 24c
SW-20 Momentary Push Button Switch (Large) Pinball Flipper EA. .25¢
PR-161 Power Resistor 20 OHM 22 watt Squarechm Type EA. 40¢

FP-54 Can Electrolytic Quad 20 MFD @450 Volts (Many Combinations) EA. 1.50
WRC-9 50 Conductor Ribbon Cable (9 Feet Long} Connector EA. End EA. 2.85

CH-3 Card Holder (Socket) Single Side EA 22¢
EC-19K6 Electrolytic 25 MFD 15 V Non-Pol Axial Capacitor (6) for 1.00
CP-98 Capacitor .1@ 2000 V Screw Ends (Extended Foil) EA. $1.30
MC-1 Capacitor 1.25 MFD Axial American Radionics 5% EA. 80

VL-9 Solenoid Valve Approx. $46.00 Wholesale 115 VAC Coil 50-60 CY
(Brass) 10.5 watts %" Pipe in and outlets for Gases, Liquid and Steam EA. $18.00

DI-10K Assorted Signal Diode Kit (10} Signal Diodes in Reuseable Pak kit .50¢
ML 8205 IC Tone Ringer, Diagram Furnished (Only 14 Small Parts Needed

To Make External Ringer Instead Of Bell EA $1.90
MC-10K 10 Mylar Capacitors Assorted (Good Useable Values-10 Mylars kit $1.00
TPU-1 Pulse Transformer (Dime Size) 300 UH TPU-5 200 UH EA. 24¢
TH-K5 Tape Heads Assorted 5 Tape Heads 5 for $1.75

TPU-K8 Pulse Transformer Asst. (Dime Size) (8) Pulse Transformers for $1.50
TRK-25 Small Case Transistors (25) PC'S Very Assorted (25) for $1.90

A new list will be enclosed with ea. order so order now and keep a step ahead

BXK-1 3%5" Index Card Box with Hinged Top Loaded With a Grab Bag of All
Sorts of Small Items (A Must for Experimenters) Yours Absolutely

Free With an Order of $40.00 or More. Otherwise Price EA. $3.25
BXK-1 Offer Expires Dec. 10, 1981 or Until Stock is Depleted

$15.00 Minimum Order Add $2.50 Shipping Charges (Tenn. Residents Add 6.75% Tax

Call Collect 615-242-7575 To Place Orders Over $25,00
(COD's Will be shipped on Orders Over $50.00 w/25% Deposit)
Orders Can Be Shipped Within 24 Hrs. With Money Order

JAVANCO 150 Second Ave., South Nashville, TN. 37201 (Try Us You'll Like Us)

4K X 16 MEMORY board with 64 IC chips (2101) in

sockets, Complete board with data. Super deal 50.00
4116-4 MEMORY 16K $2 each or 8 for. .. 14.00
MK 8164 MEMORY 64K Dynamic Ram 25.00
MP1 8 inch single side disc drive (OK, used)  175.00
MPI 8 inch dual sided disc drive (OK, used) 350.00
SHUGART 8 inch drive 850 FDD (ok, used) 425.00
MOTOROLA MONITOR 9 inch 115 volt 60.00
MOTOROLA MONITOR 12 inch 115 volt 85.00
Above 2 units accept composite video, no case, used.

2 units below accept TTL. Hi volt supply only. Used.

BALL BROS. 12 inch monitor 50.00
BALL BROS. 5 inch monitor, cased, used. 60.00

DATA STATION CONSOLE w/keyboard & 9 inch
monitor, power supply. Logic boards broken send

for details on this one. $80.00
|R SCOPE see in the dark, new, portable. 260.00
IR SCOPE KIT pre-assembled, modular 150.00

12 VOLT GEL CELL 2% AH $14.00 5 AH 17.00
12 inch CRT bonded face plate, new, with specs.

Made for computer work. $25 each 5 for $100.00
UNDERWATER HYDROPHONE 200 KC 10.00
WALKY TALKIES Govt surplus used?
condition. 47-55.4 mc range. With

schematics. Govt AN/PRC-6
S25 each 2 for S45. Ant. S5 each

ASCII KEYBOARD parallel S50
REDSIEED e 10 for $1.00

MIN ORDER $10.00 CATALOG No. 20 now ready
Shipping extra on all merchandise

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904
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MPONENTS | ‘GLOBAL

COMPUTERS

% 3 SPECIALS ¢ *

64k-$139900

Logic Probes =
1 swrasan 30 ®) ™
E-; :E;:SE EE LP—1: Mom 3inch MUFFIN FAN w/line cord! ATARI 800
a8 NT498N o9 —— L= »
g ;EE;E%"‘: 3.’; gglse wiithhto 2995 COMPUTER SYSTEM
z s 2l Fatdstojomhz | UPD 765C: Fioppy Disk Controtter 3 e T
F T4 . 5 mput —*
E :’E:EEEE E LP—3'$60'00 3”'95"“”393‘3'5 @\ Hﬂﬂﬁ:mn;:: 15k—* 759.00
24 NT4161N B85 Pulse widthto . \ 5
i gk 2] Pulsewidtnio f 9739 A: 950nsec. EPROM | g | "800 COMPUTER
§ ﬁﬁﬁ;ﬁ “’fé over 60MHz. $24.50 L e oo — / V48K $89800
NTA180N .75 - .
» ey Bl PK—1: AY5—1013A: ‘3% 5Band UART Best Buy”
Logic Probe 4
LSOO Kit- com
plete .
EE EE:‘EE § ?g‘&;g“;}:‘tra REAL_TIME CLOCK ATARI PERIPHERALS-
B omse B pulse width CALENDAR (MSM 5832) prmerCas) frsm  pomeeCaz2) s
28 MLSIS0 155 300nsec. - Recorder 165,00 Disk Orive 565.00
3 isio i Description: Mono. icl ' '
B omem 8 $18.95 - ono:Nstal Gate CMOS 1C mertace(850) 417500 Mosem  #169.00
} L5191 125 eatures ]
oE me . CARDS _Time, Month, Date, Year, & o U LEL S
i "Day of Week’
§ 3 msam ous | MICROSOFT: -Bus Oriented Star Raiders $43.00 Assembler Editor :45.%
5 g 5??;:‘; 1;;‘3 ZSO»f -4 Bit Data Bus $_7 Space Inl:ders $17.00 Muflt Cll.plslr ‘:!ﬂﬂ
§ 5 iﬁ ‘_§ 29K00 4 Bit Address .45 cpss ]zmu Mailing Lis! 'I.SBI
w3 musan i 16K RAM -R/w Hold Selec.+ W/ SPEC's Kindom l12|1 TV Swileh Box ,a.a
B 43 reisae0 135 $12000 : Hangman  $12.00 5K RAM 155,00
B m M i 760 *Inter. Signal _SX'TAL Blackjack $12.00 K RAM $119.00
T el VIDEX: *32.768Kh
@ oo wism s z xtal Control. 385 ¢ »
P % EEE | VIDEOTERM| -5v powsum APPLE 11 Plus
fle e = 1ieocolumn *Low Power Dissipation — ==
a4 f |
o Sﬁ? ?:3!% Voo $295OO
03 38 745158 ‘fﬁ KEYBOARD
= 2 =23 | ENHANCER
e e $19100 =t
oy S Dty ] 720 48/’( $119900
537 55 TAS251 275 -
3553 :,E Eg% §§ CALIF COMR SYS:
ST4 65 745470 9.25
w = wmox |APPLE A 10w sumes or Inariorence
Psass CLOCK ﬁ? THE MPD 117 W/PURCHASE OF
I3 695ea B for B25ea =
i $12400 e APPLE RECEIVE

Folicd power cmrce SPECIAL PRICING:
479550 BASE 1) PRINTER — P5igm

DISK 11 w/caul.— 59500
DISK |1 w/o conl——*49500 ¢ »
SUP'R'MOD || —$2300

B :
B W 22322 | PROTO ON : J
‘geiminge | BOARD | & L-F

L $2500 |[SHELF/ DE:EK
e o i PRINTERS MOUNTED#5722

T : (0/0) MONITGR: B&W PRl e
0 o e EPSON: DESg 155 MODEL 12— 12Mz. —$125m > s
50005 16-64K 12800 MX—80 y #CP19 INTEGER BASIC
= s RS-232 COMPATABLE DIGITAL TRANS - P198 CARD—— figom0
%800 o5 $55000 FER. SWITCH WILL SWITCH WODEMS input—110/125v
g CENTRONICS: g:l::gl PROCESSORS / PRINTERS.  l output— Svdc 2 MONITORS
e | MESWTHD, PN I WD B o Gamps videao
Y oiEmme = $95000 $29 95
130 TMS4400 A0 INCORPORATED)
. B o 132 g 00 Qty. price avail.
ue s Bl 1o 2,995 123mts e AMDEK®
= BASE Il inc: o( o) VIDEG MONITOR 0 e
:g IC SOCKETS BOOB NCORD "AMDEK" ¢ LEEDEX) Corp.
237 me|T g
HE v COMPUTER TERMINALS
HE B S
25 28 10/3.80 ynerre
55 40 10/4.75
2 $74900 RODUC‘I'S

((K TM".R 2)

1971 SO.STATE COLLEGE

ANAHEIM, CALIF. 92805 5100 =
LS A &2 F~  lOwW COST
ol i PR
NO CoD —_—)
' fsg.géer | DTFE‘{'T?:' I10.M|‘N onr.g%gc.n.nss.mn 6% S VIDEO 100 %8
j $25.95 Sp0ed PRl ST i $689-m ’ "499-0'0
L T e

1
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RADIO-ELECTRONICS

3

PU’'S & SUPPORT CHIPS
- 7

TRANSISTOR SPECIALS

“our PARTS cost LESS]!”
4PDT PRINTED | KEY !Wll'l'c:l-l

CIRCUIT I2VDC |Em
;‘-ﬂm'tm. - RATED 4!!?3

BRAND NEW 125 VOLTS
s mouy 3.50 EA.
$ 2.75 EA. $

DPDT RELAY| MINI SIZE
A'F:OMAT 12VDC BUZZERS
HL2-P-DC12VDC <z

P 1% to 3 voits
compact size =
10 amp contacts i
RC. mount

$3.00 each 1% to 3 volts

4PDT HELAY

WITH WIRE LEADS
75¢ each

WITH PIN TERMINALS

z T5¢each
- ;‘n::::z:nll 3 to 7 wolls
il WITH PIN _}Esmxw
* Used but fully tested
$1.70 EACH
| volta
e N P COMPUTER GRADE
SOCKETS FOR RELAY 50 sach CAPACITORS
1, TOOmM
RANSFORMERS{ 1,700m/
120 volt | 22" x 4 3,4
primaries " | 6,400mfd

e
80004 - a1 g 14
20054 - 1w s B - ~ ecH
AMomo0l - 895 Z s Eo8 8 -3 R R RETRERS ]
212 — 225 8I51IAMOSYT)— 795 “m - % oem - 8 B 1B HER 00014 — PP GETO 3 =
214 1 ZmACMU - 875 oM - B MM -1 ME - 10 TP 111 o ‘n 1»:« %
=i ciB &0 s 2o RO -2 A3 B SERNSTRESN- ~
MM - 095 - e - ®n - - Mo - » & 103 0|
’ . -4 b m o Cm oew R SN S A Ve
RAM's ROM’s it ot W e ™ MCWO - 13 IHI01 NP S TO3 N )
21143 - 178 e - A8 o et = & 135 MCHMI — 16 NI PN 5 e
anea —2m 4 015 I B0 4B - 0 MCHI — 115 NI NP SI TO 18 5741 00
41162 = Fywy SR Sl | R o © mm —an G - i3 e PP S0 10 e
211023 N pen = ‘?12 i o= ®» nem - b oo D1k S0 et 3 To 8 S
BEbe cap D CAEIEC SR 3 ERC2 Sacin| EEGHRS s
MKABS11  — 295  meim L woe B MM - 1X MON - % 30100 PN 51 T0 20 (e
| G405 a5 23 ey 0 M0 n OIS - 3530 T 218 WP S TO- 220 .|
Mo & 4% mam = 1% - c wan = e “ TIP X8 PP 5 TO 220 "
ML = i m = 13 f oo - «n 2 MCR n T 5 9%
21311 - 2% psin - 1% | == o 3 i 121 PN 51 Ut i
MMSD0 — 345 geny - o »
MKMW — 195 aamc - - 2
el D e TTLIC SERIES
UART's SPECIALS 7 AT - 3B B - B0
AYEIOID - 375 - 8X300 — SIGNETICS 16 BIT =
R = MICROCONTROLLER. ............ 17 4% - 40 MIN- 100
Avigrg - 135 4ea.  Z716(+5V).... col el =l B
INTERFACE SHIFT 8ea. 4116-3RAM'S s e M- W
& DRIVERS REGISTERS Wl 10co. BIGAE 64K RAM (160NS). 99.50 P e 4 wn-m
= MMI4az - 175 L14H4 IR + VISIBLEDETECTOR .3/$1.00 M e - 45 M0 - 75
lm - l.lu ~ oy . 7 = 10~ 190
- 1w EE‘E = i_E MMB5307 — Baud Rate Generator ..$9.95 o ;E E i — 45
< T -
i@ mmi - 13 [l SOPINRIBBON CONNECTORS ....3.95 o - m Wm-®
— Im :% = §;‘5 40 PIN RIBBON CABLE CONN. .....3.25 N T4 W - 0
- i® uuow 2 M 20PINRIBBON CABLECONN......2.65 N wsow -
= 2 Jussw _ 3w W 10PINRIBBON CABLECONN......1.75 % wm-m wwm- &
N mn- =%
T4 FIN HEADERS . --. .o 3781, M
16PIN HEADERS ... L RS 232 CABLE N AT w emse
z:'::agégg--- i ‘-E 10 Conductor, # 22 colar coded wire, G pellet 2Ol e
! GEBOARD CONN. ... 3.85 gray PVC outer cover, %" diameter 37 TAIS0 - 116 74388 - &5
B0 S EDGS . 7 ISl — 50 M0 - %0
26 PIN EDGEBOARD CONN. ...... 2.50 .40 per ft. — 100°/$30.00 il el St s,
50 PIN RIGHT ANGLECONN. ... 3.95 Add 20% postage for orders under 100°, 45 TSIM 110 7541 - 108
20 PIN RIGHT ANGLECONN. ... 225 Add 10% postage for orders over 1007, A S R
PRINTED CIRCUIT/BOARD SPECIALS GOOD THRU OCT. 1981 N R bum
4" x &7 DOUBLE SIDED a7 AR - 0 w2 75
EPOXY BOARD %," THICK 418 — 80

CRYSTALS $3.45 ea.

E]
'AVE BRIDGE | 12V DC RELAYS

§.P. 1200 chm cod
o

= D.P. 400 ohem cod
128

2000MH: B8 MHz DIP SWITCHES ﬂ' 2 | 84 | TTL $IZE
EPOXY GLASS VECTOR BOARD [l it et (e P P S P nRPon [ A M|
tooomi: 'idomi: | csme s srosmontm | 22
116" thick with 110" spacing 5000MH: 18432 MHz | CT520570 1oposmontes | 400 i
A% x 6% ... $1.95 6,000 MHz | 20,000 MHz &0 | 130180
DATEL'S DAC-8EQ MINIATURE MULTI-TURN TRIM POTS ml:iP‘ ?Sogrnirsau
8 bit DAC — $7.95 50, 100, 5K, 10K, 250K . ......... #.75 ench 3/$2.00 PN 26 2PN s
INTERSIL DG1IBP ANALOG SWITCH/ ::m i ﬁ:: g
2CHANNELDAIVERS . ... oonnnns $11.50 NO. 30 WIRE WRAP WIRE SINGLE STRAND
INTERSILICL 710412 CPL 12 BT L A R e e R R T S
— ADCOMVERTER.........oocoocoo. 426.50
FLEDICON SAD 1024 ANALOG SWITCH ... #10.96 40 CONDUCTOR 3M CABLE.
#28 WIRE . 2% i s et L 0 - L5% ~
2 % M OB ewow i w case
M X MEm o 180 ’::}: llg ™S - X TALSH0 — 28
Mi @ uSID 1% nen i Mt =R M M
Ui W e i3 e e TRIAC's Erpea = e
T MSIN 1N TSR a0 T4 508 P T )
o B R PAV| 1A [10A |25A Tsa - 2 MsM- W
™R - ™SS 1 ME 1N 100 A5 80| 1.55 MLEN - X0 LSS )
HER @ MSI 00| s [130(210 ::.::; = g :\.L:ul-: -
! 7 WATT LD 65 LASER 200|730 190 | 3.10 S S e TN
600 | 2.00 (275|430 TELSM - & LS — 85
DIODEHR 6.0 s - X Teswi—
25 watt Infra Red Pulsa (SG 2006 equiv.| P 100 PHOTOTRANE & - iienssosianpaspbossssisesni () LS - 1 S - &
Laser Diode iSpec sheet included) | $24 95 RED, YELLOW, GREEN o AMBER LARGELED's 2° 641,00 il M LTI =
£ RED/GREEN BIPOLAR LED's. ... vhraa il BB PR W FLEE W
MLEDS2 | LED . D e MM — ¥ ST B jasmo s
MRADI48 PHOTO DARL. XTOR .8 .50 ::tg : ;::‘:_ : LT
2N2648 UJT ... & .45 L LATOn. Y i) MW - 18 LS - 0
ER900 TRIGGER DIODES.. ... 45100 | "Mia s aa azny o S18688325510, gongn | - ®m s 1w
2N 6028 PROG. UJT. SRR i 4 ST - W S W
3 MLSH — W TSI - N
DISC CAPACITORS e O T E
AUFTBV. .. .....10/$1.00. ... ,.100/48.00 SFC 3301 — 50 PRV 30A g e e
OUFV_6/sto0  100/s500 § FAST RECOVERY DIODE (36ns) ..$2.25 | tesw - & Jasm-im
INA148 (IN914) . ......... A KV 250MADIODE........... $1.90 | s > s
M) - W
TANTALUM CAPACITORS SILICON POWER RECTIFIERS [EmauiS-Ssi
ATUF35V 5/81.00 10UF b ] LS - W
numw _; _30 PRV 1A 3A 12A S0A 125A 240A o - B Tasm- W
(BBUF 35V 5/81.00 4g5uF /81 LS - 8 MLs10 - 80
WFBY. 58100 or I8V 3/41.00 100 06 .14 .36 80 425 600 J waiem e w110
: J0UFEY  5/91.00 200 .07 .20 40 130 5% 9.00 £ -
22UF20V 5/81.00 aaijcany s 6o pe
3.3UF20V 4/$1.00 STUF 20V M 'm 40 .09 25 65 150 650 1200
4. TUF35V 4/$1.00 120UFEY  $ '75 600 .11 .30 B0 200 850 1500
6.8UF 35V 3/$1.00 $1.75 800 15 35 1.00 250 1050 1800
1000 20 45 1,25 3.00 1250 26.00

SANKEN

AUDIO POWER AMPS NS4 TS MM 4438
Si1010G 10 WATTS .$ 7.50 MMSSTAA, .. 5,95

Si 1020 G 20 WATTS .$12.50
Si 1050 G 50 WATTS .$27.50
200 PRV 1A LASCR .95

RS232

.5V at 800ma SOLAR CELLS
3”diameter $4.35

7 SEGMENT DISPLAYS

REGULATORS

12 VOLT D.C.

flashl f
ideal for alarms) " ieiere

B0 VDC $2,50
13/8%m XA 14"

6 VOLTS at150 mA  $1.25

12 V.CT.at 500mA s2.50 | 11,500mfd 18 VDCS51.50

16.5 V. at 3 AMPS  $6.50 |1 3/8%01a X 3 14" wian

18 VOLTS at 1 AMP  $4.50 | 20,000 mid
25.2 VCT at 2.8 AMP $5.50

2 " DIA. X k" HIGH $2.00
440/220 TO 110 VOLT | 22,000mfd 15 vDC 52, 50
TRANSFORMER 2" o X 2 1/2%ian
SOLA # HTIBZIOO| 22,000 mfd Lo VOLTS

440 or 220 voits| 2" DIA. X B" HIGH $3.00
to 110 wolts | 52 00Omfd15 vDC 53.00
Rated 100 VA | 2%cus X 4 1/2%w1an

$15.00 CLAMPS TO FIT CAPACITORS 50¢ as.

.. SEND FOR OUR NEW

®e; 40 PAGE CATALOG ¥re®
FLASHERLED
ALARM BELL Litronix FRL-4403

bright red color diffiused rod bed with bulll

pulse rate Ihz 4

20 ma, >
S.in.dia. bell 2ters1.?o{d=

loud ring

170 MFD 330 VOLT 10 for $1.00
g 1'% 7" 200for $18.00
2for $1.50 1000 for $70.00

$15.00ea. | SUB MINI L.E.D.
e

SUPER SMALL =t
PHOTO-FLASH 20mA a8 178v

400for $32.00

10 for $7.00

750 MFD 330V

BI-POLAR L.ED.
[ & ety

PHOTO Fu." THREE COLOR IN ONE LED.
1.9 RED ON DC, GREEN ON

3

LT

fediee

50K SLIDE POT

nm- tor Siida 7] T5e each

i
it

3% inch long - 234 inch slide

2 HIGH X
REVERSE DC. YELLOW ON
Ll {{fiDEN, AC. 2 FOR $1.70
$1.25 EACH .
10 FOR $11.00 L.E.D.s &l —
RED JUMBO DIFFUSED
RFI 10 for $1.50
LINE IhEI‘IGLI“EH Gnﬁfﬂ‘él.::rﬂgzl?lrfusﬁn
YELLOW JUMBO DIFFUSED
& line to ground 10 for 5200
noise

Rated: 10 amp
115/250 v

concom « loxs | RECHARGABLE
SEALED

50-400 hz LEAD-ACID
$3.75 ea. BA'I'TEBIES

10 for $35.00

wsch udio

22/44 EDOE CONNECTOR
TIN SOLDERTAIL 15675 200" | 3k x 2 x uk In. $10.00

ADD 3% FOR ORDERS ABOVE $50.00

MINIMUM MAR. OADER $5.00.

SOLID STATE SALES  TEL (617)647.7053

WE SHIP OVER 95%

P.0.BOX 74D OF OUR ORDERS WITHIN
SOMERVILLE, MASS. 02143 24 HOPRE O JIECEIED
TOLL FREE 1-800-343-5230

CIRCLE 67 ON FREE INFORMATION CARD

FSCB024-4 digit DL-707.C.A. .37, ...
CONNECTORS C.C.87display ... 4595 DLT47C.A..67... it Mt
DB25Pmale ..... $3.25 FNDSO3C.C..57...¢ B85 FND810.87CA . IZIKEV A Hio 3okus 166 4ver s
FNDSI0C.A, 5-...4 85 FND803 87CC ....$1.95 | PHGKCSVaisAts% 3075689 12
DB 255 female ... $4.25 e} § 50 15 1Bce2eV
HOODS $1.50 DL 35CC ... 8 85 MANBC.C.Groon 8 75 | ot n ot s 00 (ASITS iavansiae
AL = MANEC.A.Y!HDW‘?E TEMOG %
POSTAGE ADD 10% FOR ORDERS UNDER $20.00 TEAMS: FOB CAMBRIDGE, MASS. SEND CHECK SEND $2% FOR OUR CATALOG

OR MOMEY ORDER MINIMUM TELEPHONE, FEATURING TRAWSISTORS &
RATES ADD 5% FOR ORDERS BETWEEN $20.00 AND $50.00 €00, PURCHASE ORDER OR CHARGE #2000 RECTIFIERS 145 HAMPSHIRE

&T., CAMBRIDGE, MASS, o138

51.35 each 10 for $12.50

905 S. Vermont Ave.
P.O. BOX 20406
Los Angeles, Calif.
(213) 380-8000

Mon. - Fri. Saturday
9AM-5PM 10AM-3PM

CIRCLE 35 ON FREE INFORMATION CARD

GVOLTS 3 AMP/HR
2 5/8 % 1% X 5 IN. $7.50
& VOLTS BAl

& VOLTS 772 AMP/HR

LARGE QUANTITIES AVAILABLE | yk X 2 X Nk IN. $ 12.50

ALL ELECTRONICS CORP.



Four NEW DMM’s

MODEL 8024B

® 3% Digits

® Eleven Functions Including -
Visual and Audible con-
tinuity, Peak Hold, Temper-
ature (w/opt K thermocouples),
Level Detection Conduct-
ance, and Diode Test

® (.1% Basic DC Accuracy

® Extensive Overload Protection

® Fast AC or DC Transient
Capture

® Shock and Vibration per
MIL-T-28800, Class 5

® 2 Year Warranty

® Low Battery Indicator

® 2 Year Calibration Cycle

® Fixtended Measurements with
Optional Accessories

@m

Clip out this Order Blank and Send For Your DMM Today!
QTY DESCRIPTION PRICE __EXTENSION
V's'T %SJ 8RE o ﬂ!'mlﬂj - Model 8020B DMM $189.00
EA WSS d320:rtudment RO Model 8021B DMM 149.00
TODAY... 04 2617100 Model 8022B DMM 139.00
CULVER CITY HOUSTON M"del 80248 DMM < bz'?‘gltglo
11080 Jefferson Blvd. 2649 Richmond ul 0
Culver City, CA 90230 H , TX 77098
(213) 3903585 113) 5283489 EEP EELEmomc nmﬁu! = Tax (&% Calif)
PORTLAND SANTNANN. [ oo ancoeiman. ST S e | ——5.00
1125 N.E. B2nd Ave. 1300 E. Edinger Ave, i TOTAL
Portland, OR 97220 Santa Ana, CA 92705
[503) 257-9464 [114) 547-B424 Name
SUNNYVALE TUCSON Address
1054 E. El Camino Real 4518 E. Broadway
Sunnyvale, CA 94087 Tucson, AZ B5711 City State Zip

(408) 243-4121

MODEL 8021B

® 3% Digits

® Seven Functions, Including -
Audible Continuity and
Diode Test

® 2 Year Warranty

® 2 Year Calibration Cycle

® Extensive Overload Protection

® Shock and Vibration per
MIL-T-28800, Class 5

@ Probes for RF, High Voltage,
High Current, and More

MODEL 8022B

® 3% Digits

® Six Functions Including -
Diode Test

@ [luke's Lowest Priced DMM

® 2 Year Warranty

® 2 Year Calibration Cycle

® Extensive Overload Protection

® Shock and Vibration per
MIL-T-28800, Class 5

® Probes for RF, High Voltage,
High Current and More

When you need dependable,

accurate, easy,
from a handhe

measurements
ld DMM ...

look to [ELUKE]

You'll be owning the finest

quality DMM available.

from

Fluke

MODEL 8020B

® 3% Digits

@ Eight Functions, Including -
Audible Continuity,
Conductance & Diode Test

® 0.1% Basic DC Accuracy

® 2 Year Warranty

@ High-speed Audible Con-
tinuity Testing

@ Extensive Overload Protection

® Shock and Vibration per
MIL-T-28800, Class 5

® Low Battery Indicator

® Extended Measurement with
Optional Accessories

(602) B881-2348

CIRCLE 37 ON FREE INFORMATION CARD

1861 4380100

1

o
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1981 DISCOUNT
ELECTRONICS
CATALOG

FRE

JOIN THE PAK!

-FREE -

10th
ANNIVERSARY

CATALOG

Send for our Free catalog and become a member of our

exclusive Pak. Our members receive Poly Paks’ exciting catalog

several times a year. We offer: Penny Sales, Free Premiums and

Low, Low Prices on a wide variety of Electronic Products such as

Computer Peripherals, Integrated Circuits, Speakers, Solar Products,

Rechargeable Batteries, Audio Equipment, Semiconductors, and much, much more!
Take advantage of our 25 years as America's foremost supplier of discount electronics.

RUSH ME YOUR FREE DISCOUNT CATALOG!

AV POLY PAKS;"
ADDRESS:
CITY:
STATE:
CLIP AND MAIL COUPON TODAY TO:

POLY PAKS, INC. RE 10
P.O. Box 942
S. Lynnfield, MA 01940

Engineers,
Technicians,
Hobbyists

Calculator Keyboard

* Mounted on PC Board
23 Key Function
1 Led 1 Slide Switch

$2.99

CAPACITORS!
Radial Leads

5 Pos. SPST....... *1.00
6 Pos. SPST....... '1.06
10 Pos. SPST...... .. .70

WIN

Test Equipment,

CAPACITORS!! A.C. Adapters

Axial Leads

25mfd/50V. .
50mfd/25V. .
50mfd/50V. .

Samp 36V. D.C.

sest 89°

In-Line Fuseholder
Comes With 3A Fuse

=

Trim Pots

9 volt 100 mil W/2%mm plug - *1.25
9 volt 200 mil W/2%mm plug - °1.99

Reed Relax
Gvolt .5 amp
10 watt 200 V. D.C. Switch

M 99¢

IN34 Special

Broadband CATV
g S
' @

*4.95

Books,
Discounts

Details in Big

ANNIVERSARY

iﬂire A.C. Li:; f;fd
CATALOG

Ne1.25 wcn

Made
By CTS
Bulk
Packed
ALL
VALVES

20' each

2500hm, 8k, 25k, 50k,
5000hm, 20k, 30k

25/°1.00
IN4148
15/%1.00
6.3 Volt Grain of
250mid/50V. ...... 57

470mfd/S0V. . ..... . 40 Conductor iei
470mid/TV. ... ... . Ribbon Cable f e vt
500mfd/15V....... . Flat Gray ‘3 95

+.°1.00

Parts on Taped Reel
Contains Diodes,
Resistors, Capacitors

2reetonly*1.50

3/8" Heat Shrinkable
Tubing
65° foot
or 10 ft. *5.00

100mfd/100V. . . ... |

150mfd/15V. . . .... .30
250mfd/15V. ...... 32
250mfd/25V. ...... 25

Write For Catalog,
Check
Reader Service
(0)3
Pick Up Your Copy

SPECIAL BUY
Adding Machine
Paper 1 3/4” Wide

5 Rolls For *1.00

12 Pin Edge TRIMMERCAP (fy
Connector, Single Sided 39¢

oty 49° T 223F

2100mfd/40V . . ... 1.50

Non Polarized

Cable TV Accessories -
22mid/25V .. ... 35 VHF -UHF - FM 75r 2 Set 75 ohm DpperSutsinrs
To 300 ohm Matching Coupler/combiner W8 47,50 vots .. ... .. 37
j_@nsformer 1/16Volts. . . ...... ]
- 1/25Volts. ........ .
=% 2.49 W 475 vons. 1
F.P. CANS 79 w. 75 ohm Connector 24" ea, AR e ¥
8 3000mfd/50V
g 51.29 \‘ ] {QUANTITIES LIMITED ON SOME ITEMS)
3l ELECTRONIC MART
% E:?ﬁg%at}:{.?ﬁglﬁsm Te;mhs: ‘SLI.":'%?;‘?""";“SE‘E":E% 7808 N . 27th Ave -
; R andling (sorry no s =
o Buzzer AL Phoenix, AZ 85021
< 9 Volt Only SEND FOR FREE CATALOG
¢ e -
i 65 o :ltf-.jT CIRCLE 77 ON FREE INFORMATION CARD

CIRCLE 82 ON FREE INFORMATION CARD



Fall & Wintet'&l—mmm

SELKING LLICTRONK. COMPONENTS

AT \NHOHSM[ CosT |

= BECKMAN
* HITACHI
« GLOBAL SPECIALTIES
* » DATA PRECISION
* HICKOK

ELECTRONIC COMPONENTS
* JAPANESE & MOTOROLA Transistors
IC's, FET. Diodes
* Capacilors
* Resistors
* Connectors. Cables

BMADY b0

TOOLS U Yoellite, Vi = =L UM PRI WL L O
* Weller, Ungar, Xcellite. Vaco. elc. FU-SVEA INC

® CALL TOLL FREE
800 421-2841

: 513-874-0220

Po 5“" Telex 182 392

25 Cincinnlti OH 45240

Name Phone,

Company

Address

City

CIRCLE 47 ON FREE INFORMATION CARD

GOMPUTER HOBBYIST SPEGIALS!

LETHE‘{LP‘ sAVE” Daisy Wheel
Terminals

RS-232, used, off-lease. Features
Diablo Hytype 1 printer, up to 30
CPS, plot & text modes, dual pitch
and much, much more. Includes
data, operation manual, schem-
atics. "As-is" machines may need
someservice.

wH!

TESTED & FUNCTIONAL AS-IS ONLY
AddS40forHdlg and Pkg

PayShipping When Delivered N%‘:Lr sgggqo s7 999,.0

Modified 1/0 “SELECTRIC*-II” Printer

Stepper driven platen & carrier. Takes Selectric - —
Il ribbon cartridges. Steppers reduce mech- .
anical faillure rate Uses opto-sensors for all
feedback and keyboard sensing and solenoids
for character selection & functions Sophis-
ticated design. Rebuild into a typewriter or drive
with a micro processor for bi-directional print-
ing & 4-way plotting Does not include drive
circuitry or power supply. Mostly whale. “as-
15°. no type element included. Includes 11O NOW ONLY
data & schematics. Fantastic possibilities

Removed from sophisticated word processors

* Reg Trademark ol IBM Corp 3 I .ra ()

Add $20 For Hdlg. & Pkg. - Pay Shipping When Del.

&- Write or Call forour Bargain-Packed PERIPHERAL FLYER!! ﬁ-
Prices are Subjectio Change on Allltems

[_OMPUTERS,

617/372-8637

18 GRANITE STREET
HAVERHILL. MASS. 01830

PERIPHERALS,
LINLIMITED!

CIRCLE 55 OM FREE INFORMATION CARD

{| UNBELIEVABLE!

HITACHI

30 MHZ DUAL TRACE
OSCILLOSCOPE

AT THE LOWEST PRICES
YOU CAN FIND!

Signal delay line

5" CRT

12 ns rise time

TV sync separator

1 mV/division sensitivity (max.)

Vertical magnifier (x5)

Sweep magnifier (x10)

X-Y operation

Front panel trace rotation

CH1, CH2, Add, Diff. display

modes

® 7" axis (intensity) modulation

* Two years parts and labor
warranty

* Two -X10 probes included!

Model V302B

List 995.00
Sale 815.00

See below lor freight allowance

15 MHz dual trace
AN EVEN GREATER VALUE!

5" CRT

24 ns rise time

TV Sync separator

1 mV/div sensitivity to 5 MHz
Vertical and sweep magnifiers
Front panel trace rotation
Five modes of vertical
deflection

Two years parts and labor
warranty

Two -X10 probes included

g,

Fasiting
Model V1528

List 735.00
Sale 599.95

ALL OTHER HITACHI SCOPES ON SALE

50 MHz, 100 MHz, 35 MHz, 20 MHz. Call for details
Also available:
Leader Instruments, Beckman, Univolt, Fluke,
and other quality test equipment

To order call toll free: (800) 423-5336
In Calif. (B00) 423-5336
Local, Alaska, Hawaii (213) 701-5848

ORNA Eiectronics

18215 Parthenia St. Northridge, CA 91325

TERMS: All items are subject to prior sale. Limited quantity on hand

Payment: Visa Mastercard accepted. Exact freight and insurance will be added
C.0.0 orders accepted from recognized businesses

Prepaid orders: Payment must be made with U.S currency. Orders paid with
personal or company check will be held for check to clear

Free Ireight policy: Prepaid orders paid by cashjers check will be shipped UPS
freight free to any point in the continental U.S. (Alaska, Hawaii, Canada excluded )

CIRCLE 44 ON FREE INFORMATION CARD

=
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RADIO-ELECTRONICS

3

VIDEO

PRODUCTS &
ACCESSORIES

36 Channel Up Converter
for TV & VTR

Cable VHF

to UHF

Model IST::;.“: : 32495

QO Allows complete programming of VTR

O Watch or record any combination of
standard or Pay-TV programs

O Receives Midband and Superband
channels on UHF

O For Beta/VHS type recorders

I TEKNIKA

Wireless Remote

Control TV Tuner
Model 6301 <

.\\‘/. . " g
@ OUR Pnlcsslﬂg%
: Reg.$169.95

O Easy to install; just 4 wires

O Electronic channel selection and
indication. VHF: 2-12, UHF: 14-83,

O CATV midband: A-1

O Ultra-Infrared Beam Control

O Master power switch

TV Accessories

7002 A=

VHF/FM Amplifier \g:ﬁ §$995ea
7004 3

VHF/FM Amplifier g%-_p $12.95 ea
Coax Accessories

F3F
aft, 75 ohms RG59

cable, F-F connector $1.25 ea.
F6F 6 ft, 75 ohms RG59
cable, F-F connector $1.50 ea.

MT-1 75-300 ohms

matching transformm $ T5ea

CA-2411 5-900 MHz, /i

2-way mini splitter @/ $175 ea
$2.95 ea

CA-2444

5-9000 MHz,
4-way splitter
DCS-A/B A/B |
CATV/MATV

Switch $0.00 ea.

855 Conklin St. Farmingdale, N.Y. 11735

= Master Charge ADD FOR SHIPPING
= BankAmericard AND | llSli!'ll.'l!c! COD's mxtra
= VISA = COD

= Money Order 7510010 1000.00

= Check

N.Y. State residents add appropriate sales tax
Minimum order $25 plus $4.50 shipping and handling.

T3k (800)645- 9518

\—. in N.Y. State call (516) 752- 0050

FUJITECH aupio kiTs

LATEST AUDIO TECHNOLOGY
FROM JAPAN

Model A501 Power Amp
* Pure Class A 25W + 25W
* Switchable to Class AB 100W + 100W
* Switchable to Bridge Class A 100W mono
* Switchable to Bridge Class AB 300W mono
* Frequency Response 5-200KHz (-1dB)
* Signal-to-Noise Ratio 120dB
* Non-magnetic Chassis
"Out-board” comprehensive protection
circuitry
* DC circuitry with limited use of NFB
. H h Efficiency Fluid Convection Cooling
D under 0.007%

.

KIT ONLY
299.00

$299.00

Model A502 DC Stereo Control Center
Direct DC coupling from Input to Output
DC servo circuitry
Cascade FED Input in all stages
Separate Moving Coil RIAA amplifier
Distortion below 0.005% (3V)
* Max Output 15V
Frequency Response 20Hz-20KHz £0.2 dB
Maximum Phono Input
MC = 16mv RMS (1KHz)
MM = 270mv RMS (1KHz)
* Built-in Headphone amplifier
* Relay Output Muting

sllel wiln

KIT ONLY
$349.00

$349.00
Model A1033 Integrated Tube Amplifier
* Latest Japanese Design
* Distortionless Output Transformer using
special winding techniques
* Most circuitry on PCB for easy assembly
and humfree performance
* Qutput 30W = 2 Ultra Linear
(Switchable to Triode)
15W = 2 Triode Output
(near class A performance)
* THD under 0.4%
* Frequency Response 30~30,000 Hz (-1dB)
Separate Pre-Out and Main-In KIT ONLY

$499.00

$499.00

Send $5.00 for each assembly manual,
refundable with order.
Monarchy Engineering, Inc.
380 Swift Avenue, Unit 21
South San Francisco, CA 94080
Visa or Mastercharge acceptable.
e = e e = o]

DON'T
BLAME

THE
SOFTWARE!

Pat. #4,259,705

Power Line Spikes and Hash often cause
memory loss or erratic operation. Often
floppies, printer & processor interact!

OUR patented ISOLATORS eliminate
equipment interaction AND curb damag-
ing Power Line Spikes, Surges and Hash.

Filtered 3-prong sockets and integral
Spike Suppression, 125 VAC, 15 Amp,
1875 W' Total - 1 KW per socket,

ISO-1 ISOLATOR. 3 Filtered Sockets;
1000 Amp B8/20 usec Spike Sup-
PrasSor s, e Dok R $62.95

ISO-4 ISOLATOR. 6 Filtered Sockets;
1000 Amp 8/20 usec Spike Sup-
eSS O $106.95

ISO-3 SUPER-ISOLATOR. 3 DUAL fil-
tered Sockets; 2000 Amp 8/20 usec
Spike Suppressor . ...... $94.95

ISO-7 SUPER-ISOLATOR. 5 DUAL fil-
tered Sockets; 2000 Amp 8/20 usec
Spike Suppressor . .. ... $154.95
Master-Charge, Visa. American Express

TOLL FREE ORDER DESK 1-800-225-4876
(excep! AK, HI, MA, PR & Canada)

Electronic Specialists, Inc.

171 South Main Street, Natick, MA 01760
Technical & Non-800: 1:617-655.1532
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FOTO-SLAVE TRIGGER KIT D Fo\,

FROLAPLY THE MOST SENSLTIVE u VL THICCER k1T

-mn..-n -u FIRTE, Yk
COMZ FOW CONMECT IGN et 18 1aF
C4450 s8.00

Popular game device uses
LEDs, transistors. and IC
fo give the effect of a bright
red ball spinning around

[ numbers. Unit emits sound as|
g bail spins and finally stops on

casos sp90
‘v‘; a number, Incl. all parts,
faceplate & PC board

SEQUENTML LED FLASHER I(IT

WHEEL OF
FORTUNE KIT

1L
'-l-(

Fi
1 CURER Y, Fi

C4431 86.75

o‘.."'

KT C‘i)! $12.95
ASSEMBLED C4423 $15.95 2
| nn:!u ulens/q PHO;OFLI\SH SOLAR POWER SAL

3 APS

295 Giant I ShoL EreLL
Casig Dutrur WY W00

50 FI0¢
C7928 .78

120 \.‘AC
Xenon
Slrobe Kit

P.O.BOX 27028 .
CHANEY DENVER, COLORADO 80227
electronics inc.
= Minimum AD Order $6.00
= Please include $1.50 for postage
* VISA MC accepted
= Phone orders are welcome

Send for our free catalog of unique Hems

Phone Orders
303-781-5750
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16K Memory ... 8/17.50

ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES

LS SERIES JDR MICRODEVICES, INC IS PROUD TO
741500 s : ANNOUNCE THE OPENING OF OUR

741502 i T4L5166 i
rases T4Lstes : . NEW RETAIL SHOWROOM

74L506 : T4L5170

e B % LB BAY AREA RESIDENTS

TJ4LS11 3 T4L5181

741512 74L5189 i
- STOP BY 1224 BASCOM AVE
74LS14 74L5191 .
741515 ; 74L5192 z

741520 : 7415193
741521 T4L5194
741522 74L51395
741526 74L5198
T4L527 74L5197
741528 7415221
74L530 74L5240
740532 T4L5241
741533 7415242
74L537 74L5243
741538 7415244
74L540 7415245
741542 : 74LS247
TALSAT 7415248
74L548 :4ng49
741549 74L5251 1. . :

74881 . 74152853 - : 4000 SERIES CMOS
741554 7415257 = 5

74L555 ; 7415258

74873 Jasz80 805102 23 TRANSISTORS 4500 SERIES CMOS
TALST4 TALS266 ZBOASIO/2

740875 7415273 1. 280-510/9 PN2222 10/1:00 100/8.99 82s SERIES PROMS

TALST6 T4LS275 - ZBOASIO/M 22895 10/1.00 100/8.99

741578 7415278 10/1.00

741583 & T4LS2B0 Y iy} )

74LS85 : T4L5283 A1

73(588 7405280 / CALL US FOR PRICING
741590 7405283

T4L591 T4L5295
T4L552 T4L5298 f T‘V

T4ALS96 7405353

Sl B MEAL WE WILL BEAT ANY COMPETITORS PRICES.

T4L5109 T4L5364

7415112 74L5365 -

7415113 TALS366 - a i

T4L5114 i TALS367 50 - - -
7415122 74L5368 -

7415123 74L5373

7415124 2. 7415374 LM1310 ;

7415125 74LS377 LM 1800 ; E

TALS126 7405378 z LM 1889 L -
7415132 T4L5379

7405138 TALSIES 1. ICALIFORNIA RESIDENTS)
T4ALS5137 TAL5386
7415138 7405390
7415139 T4L5383 .
T4LS5145 F 74L5395
7405147 2. 7415399 EPROMS
7415148 T4L5447 Bpcs DIP SWITCHES LEDS
e oiEs JALE4aD 1702 256 x 8 (1us) 4.50 4 position ;
745184 7415089 2708 1024 x 8 (450ns) 350 gﬂggi}"g: Jumbo Red  10/1.00
7415155 7405670 2. 2758 1024 x 8 (450ns)5v) ! B.95 H gosttiun : JampoQceen: g”-gg
7aLs187 et TISES1TIENE 2005 2 D asIBCne ) 6.95 8 position . 50827760 43°CC .79

- i 2716 2048 x 8 (450nsk5v) 5.50 ANT4 3" 99
7415158 TALS683 2
5415180 741684 27161 2048 x8  (350nsK5v) 11.95 CONNECTORS MAN72.3'CA 99
sy o TMS2716 2048 x 8 (450ns) k 895 RS232 MALE 325
7405163 7405089 TMS2532 4096 x 8  (450ns)5v) ; 17.95 AS232 FEMALE

27132 4096 x 8 (450ns)(5v) 15.95 3%%%25*400[’
STATIC RAMS 5100 WW

100pcs
2101 256 x 4  (450ns) 195 1.85 IC

21021 1024 x 1 (450ns) .89 85
LINEAR 21L02-1 1024 x 1 (450ns)LP) 1.29 1.15 SOCKETS
LM301V : LM741Y 21 256 x 4 (450ns) 299 249 1-100 100pcs
asbtd s el bl 2112 256 x 4  (450ns) 2.99 279 BpinST
M3 LM1310 2114 1024 x 4  (450ns) B/17.95 210 7006T 09 14 pin 51
LM317T 2114L-2 1024 x 4  (200ns)LP) 8/22.95 245 79127 59 16 pin ST
38 , 211413 1024 x4 (300nsfLP) 8/2195 245 e s 18 pin ST
LM3Z3K . 2114L-4 1024 x4 (450nsfLP)  8/1895 225 e 22 pin ST
mg;gk 59 / TMS4044-4 4096 x 1 (450ns) 349 325 %é g:g g;
TMS4044-3 4096 x 1 (300ns) 3.99 375
tM37? TMM2016 2048 x 8  (200ns) CALL i 40 pin ST
LM380 HM6116 2048 x 8 (200ns) CALL 79105 5 ST = SOLDERTAIL
LM388Y pin WW 59

14 pin WW 69
t:ggg\.- DYNAM'C RAMS 7912 16 D:“ ww 59

89 79115 18 pin WW
t:gg‘gv 4027 4096 (250ns) 250 | 1 B3 LM317K 20 pin WW

x1
LMEETV 4116-150 16.384 x 1 (160ns) 8/19,95 22 pin WW
LM723 4116-200 16,384 x : (200ns) 8/1750 148 LM32IK gg g:; m&
x
x 1

oo

WE HAVE
7400 SERIES TTL

= ST
omom

74500 SERIES SHOTTKEY

- 'N'um'g'mioi.n@
;Mo

74C00 SERIES CMOS

ss2s85588888850

B

gEREEBEERRS

IEEREEEEE

M317T 1.95 M337K
733 4116300 16,384 {300ns) 8/16.95 ik : 40 pin WW 199
T e i = 4164 65,536 {200ns) CALL T=T0220 K=TO-3 L=T082 WW = WIREWRAP

LP=LOW POWER

JDR MICRODEVICES, INC.
TERMS For shippng include $200 for UPS Ground 5300 for

1224 Bascom Ave UPS Blue Label A $10.00 minimum order Bay A idenis
Campbell, CA 95008 * sa 4 Residents sdd 6% sa
B00-538-5000 B00-662-6233caun s L
408-247-4852 : i
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A
Best

Friend

Classes, family help sessions,
tours, cultural events and more,
keep the service family busy and
on a budget they can afford. For
USO, it's been 40 years of help-
ing servicemen and women, day
by day.

Bo:rim'e Franklin

The USO has a serious side, too.
Sure USO provides recreation,
shows and lots of fun for service
personnel stationed far from
home. But it also provides family
services, travel assistance, infor-
mation and emergency help.

Bob Hope

Support the USO through the United Way,
OCFC, or local USO campaign.




22 Megohm

Input Impedance

12,000 Hour Continuous
Battery Life

sta-Ohms* Visual
bntinuity Indicator

rcuit Resistance
Measurement
20() Low Resistance
with Zero Adjustment

In-Circuit Diode/

Transistor Test Function

Audible Continuity
On-Off Switch

True RMS Select Switch
for ac only or ac+dc

1500Vdc/1000Vrms
Overload and
440 Vdc/Vrms Resistance

Temperature Probe Input
(—20°C to +1265°C)

Introducing the TECH 360

DMM. Never has it been
so easy to do so much for

Beckman's TECH 360 bench/
portable DMM puts unmatched
capability and convenience at your
fingertips.

You can select from 8 functions
and 31 ranges with one turn of the
single selector switch.

On or off the bench, you can
accurately measure all complex

waveforms with True RMS AC func-

tions. Extend resistance measure-
ment to 1/100 ohm resolution. Read
temperatures from —20°C to
1265°C. Perform continuity checks

so little.

quickly, with audible and visible
indications. Measure up to 10 amps
without adding special adaptors.
All with 0.1% basic Vdc accuracy.

12,000 hour battery life
Designed for ultimate ease of

operation, the TECH 360 delivers

12,000 hours continuous service (up

to 4 years of normal use) from stan-

dard heavy-duty batteries. You'll
never have to search for power out-
lets or contend with ground loop
errors. The expense of rechargeable
battery packs
is eliminated.

Convenient storage and multiple viewing angles
are featured in the new line of Beckman bench/
portable DMMs.
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The TECH 360 is available
for just $289 (U.S. only), including
batteries. The companion TECH
350 (without RMS and temperature
measuring capability) is priced
at $229.

For information on the com-
plete line of Beckman DMMs and
accessories, call your local distrib-
utor today. For the one nearest you
call: (714) 993-8803 or write
Beckman Instruments, Inc., Electro-
Products Group, 210 South Ranger
Street, Brea, California 92621.

BECKMAN



a line of antennas as strong as its name
in time for your peak selling season

CHROMATENNA

VHF/UHF/FM Model 973-217
illustrated. Chromatenna |l
comes in seven combination
VHF/UHF/FM...six VHF/FM models

Zenith Dipole on  VHF Colinear
UHF.(Combination Directors provide X
models only.) extra signal

boost on both
low and high
band VHF.

Corner Reflector
Bracket enlarged
and re-located
in most models.

A

Loading Straps—
metal plates close
to first VHF
element insulators
provide compen-
sation for Lo and
High band by
tuning the first
driven element
Proximity Spaced  with extra capacity.
Signal Balancer

(Z elements)

Transmission Line Aluminum Con-
Termination struction of all
bleeds off static key metal parts .
charges thru works to elimi- element to the receive full FM
antenna system nate rusting— boom for extra gain.

ground. Terminal  provides long life. bracing and
stub improves Golden-Color durability.
front to back ratio

High-Impact FM Block reduces
Plastic Insulators FM gain up to
double-lock each  12dB. Remove to

Electrically
Matched Termi-

Heavy-Duty Feed

mprove electrical

Alodine Finish is
on lower channels. conductive—nhelps \
- o IS
"\-
Wide-Spaced,

U-Bolt Mounting
provides a larger
clamping area;

Optional Break-
away UHF Wing
Directors provide
maximum gain

of standard UHF
channels with
optional coverage
of Hi UHF channels

nals With Stainless
Steel Screws
eliminate mis-
match... protect
against rusting,
and provide
positive electrical
contact with
improved no-strip
stainless steel
serrated washers

provides automat-

ic taper control

of periodic driver,

improves imped-
ance matching
and signal level-
ing on both Lo
and High band
channels. Im-
proves Channel 7
pattern.

Sleeved Elements
of heavy-duty
construction
afford extra
bracing and

Rugged 1" Squa
Boom provides
extra strength
compared to
many round-typd
booms.

Lines help prevent pyal Isolator
shorting from Bars insure no 2
ild- modates either :
h:.avy build-ups  |oss of UHF to 200.OHM twin- integral part
ansnow.oF Ice. VHF signal trans- o0 e oo oy o @ssures a more
fer. (Combination Chadownload rugged U-BOLT
models only.) 0ax downlead.  arrapgement.

larger locking nut

! protection.
with teeth an

Insulator accom- and translator for the take off
frequencies when  terminals.
broken off.

(Combination

models only.)

Hi-Bracket with
angled ends for
added strength.

Zenith has quality easy-to-install antenna kits— UHF only,
VHF YAGI and Stereo FM antennas as well as a complete line of
reception aid equipment. See your Zenith distributor for news of his
exciting money-making Fall programs and Catalog No. 902-2019!

®
The guality goes in before the name goes on®

Zenith Radio Corporation/Service, Parts & Accessories Division/11000 Seymour Avenue/Franklin Park, lllinois 60131
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